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Use of Epothilones in the Treatment of Brain Diseases
Associated with Proliferative Processes

Fiel

Mvamﬁmrdmmtht;meoprmhﬂmintheﬁmofhﬁndim
associated with proliferative processes, especially primary or secondary brain tumors,
multiple sclerosis, and Alzheimes’s disease.

Background of the Invention

The possibilities of medicamentous treatment of brain discases are strongly limited by
the existence of the so-called blood-brain-barrier (BBB). While the BBB serves as a
protective mechanism for preventing exogenouns substances to enter the brain tissue,
unfortunately, it also prevents the entry of drugs administered by a conventional mode
(orally, parenterally, etc.) (A. Maclicke, Nachr. Chem Tech. Lab. 1989, 37, 32-34).

An important class of brain diseases which are difficult to treat with medicaments for
tumors, multiple sclerosis, or Alzheimer’s disease. Various studies regarding these
discases, especially cencer, have provided some insights into the efficiency of drug
targeting to the brain (W. Shapiro, J. Shapiro, Semin. Oncol. 1986, 13, 56-69; M.
Donelli et al., Cancer Chemother. Pharmacol. 1992, 30, 251-260). As a rule of thumb, a
drug reaches higher concentrations in the brain the lower its molecular mass snd the
higher its lipophilicity is (C. Unger et al, Klin Wochenschr. 1985, 63, 565-571).
Nevertheless, it has been found in recent years, that for at least some compounds (M.
Fromm, Jnt J. Clin. Pharmacol. Ther. 2000, 38, 69-74) active exclusion mechanisms
exist within the BBB, so that drug upteke by brain tissne cannot be simply calculated
from physical or chemical data but has to be determined experimentally.
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Same experimental methods have been developed to overcome the restrictions of drug
uptake by brain tissue caused by the BBB; e.g., direct intrathecal drug application, use
of lipid-soluble carriers, or disruption of the BBB by application of high doses of
mannitol or other compounds (E. Galanis et al., Curr. Opin. Newrol 2000, 13, 619-625;
H. Lahrmann et al., J. Neurol. Newrochir. Psychiatr. 2001, 2, 16-20). These methods
are, however, associsted with considerable disadvantages and/or undesirable side
effects. Most of them can be considered to be in an experimental stage, ie., they cammot
be considered as standard therapies.

As a result of the previous work it can be stated that most cytostatic agents (which is the
most important class of drugs for the treatment of diseases associated with proliferative
processes) do not reach the same concentration in brain liquor as in blood plasma when
applied systemically. For example, it has lately been found that maximum liquor
concentrations of 20-30% of the plasma concentrations may be reached when using
nitrosoureas, which are considered to be the best BBB penetrating type of cytostatic
agents (Therapiekomepte Onkologie; Secberger, S, Schiltte, J. (Eds.), 3™ edition,
Springer, Berdin 1998). Nitrosoureas and a combination of nitrosourcas with
procarbazine and vincristine (PCV therapy) arc considered to be standard
chemotherapeutic agents for the treatment of brain cancer (H. Lahrmann et al., J
Newrol. Neswochir. Psychiatr. 2001, 2, 16-20; E. Galanis et al., Curr. Opin. Neurol.
2000, 13, 619-625).

Cytostatic agents can be distinguished according to the mechsnism of their
pharmacological activity. The most important classes of cytostatic compounds are
antimetabolites (c.g. fluorouracil, cytarsbine, mercaptopurine), antimitotic agents (e.g.
colchicine, paclitaxel, podophyllotoxine, Vinco-alkaloids), alkylating agents (c.g8-
cisplatine, nitrosoureas, nitrogen mustards), antibiotics (e.g. bleomycin), and agents in
respect of which the mechanism of their therapeutic effectiveness is not known (e.g-
asparaginase).
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Although alkylating agents have been found to be useful for cancer treatment, it is an
enormous disadventage of these compounds that their pharmacological mecheniem
bears a strong carcinogenic potential jtself.

In particular nitroso compounds (nitrosouress end nitroso amines), which were
discussed above to be efficient drugs for the treatment of the brain, show these effects:
57 of 60 nitrosoureas (95 %) tested on carcinogenic activity were active (CD R3mpp
Chemie Lexikon — Version 1.0, Stuttgart/New Yorkc Georg Thieme Verlag 1995). It
would thus be desirable to provide compounds for the efficient treatment of brain
diseases associated with proliferative processes which have similar or better BBB-
penetrating properties as nitrosoureas, but without their carcinogenic potential.

Within the group of antimitotic agents, Paclitaxel (Taxol®) is the best-known member
and one of the best-selling anticancer medicaments in the present time. Unfortunately,
paclitaxel has only low ability to penetrate the BBB (M. Glaniz et al., J. Natl. Cancer
Inst. 1995, 87, 1077-1081) and is thus not considered 10 be useful for the treatment of
block the mitotic spindle of a proliferating cell by binding to the spindle-peptide
tubulin, and thus csuse apoptosis, have been found to be powerful anticancer agents
(K.-H. Altmamm, Cirr. Opin. Chem. Biol 2001, 5, 424-431), in respect of which less
carcinogenic side effects have been reported than in the case of the alkylating agents
discussed above. Epothilones also belang to this group of drugs.

The natural products Epothilone A and B as well as some of their synthetic derivatives
have recently found interest in connection with the treatment of cancer, and a lot of
work has been done on their synthesis (K. Nicolasou et al., Angew. Chem. 1998, 110,
2120-2153) and the synthesis of modified structures.

WO 99/07692, WO 99/02514 and WO 99/67252 disclose Epothilone derivatives, their
synthesis and pharmaceutical use.
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WO 00/66589 deals with the synthesis and pharmaceutical use of Epothilone derivatives
having an alkenyl-, alkynyl-, or an cyclic ether contsining substituent at the 6-position
of the macrocyclic ring.

WO 00/4902] discloses Epothilone derivatives with a balogen substituent in 16-position
and their synthesis.

WO 00/71521 discloses a method for the synthesis of olefinic Epothilones.
WO 98/25929 deals with the manufacture of libraries of Epothilone analogs.

WO 99/43320 mentions, in a very general manner, the use of Epothilones for the
treatment of cancer. The disclosure focuses on the development of application
conditions for the particular compound Epothilone B for the treatment of a wide range
of cancer varieties. There is no mention in this docnment of the difficnlties of treating
brain diseases associated with proliferative processes as discussed above, or of any
specific advantages of using Epothilones in this regard.

It has now unexpectedly been found that certain Epothilones show a particularly good
ability to penetrate the BBB compared to other cytostatic agents (antimitotic agents and
others), and thus, are particularly useful for the manufscture of medicaments for the
treatment- of brein diseases associated with proliferative processes. Due to their
pbarmacological mechanism of action, these compounds can also be used for the
treatment of diseases other than cancer, which are associsted with proliferative activity.

Summary of the Invention

Accordingly, the present invention relates to the use of Epothilones for the treatment of
brain diseases associated with proliferative processes, or for the prepamtion of a
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medicament for the treatment of brain diseases associated with proliferative processes.
It also relates to methods of treating brain diseases associated with proliferative
processes by oral, rectal, local, or parenteral, preferably inhalational, intravenous, or
intraperitoneal, most preferably intravenous administration of an Epothilone.

For the purposes of the present invention, an Epothilone is defined as a cyclic molecule
with a 16-membered ring and variable substituents and pharmaceutical activity as a
cytostatic agent that binds to tobulin (Asnes et al., Anal. Biochem. 1979, 98, 64-73; Job
et al., Cellular Pharmacol. 1993, 1 (Suppl. I), S7-S10; Lichtner et al., PNAS 2001, 98,
11743-11748). The preferred Epothilones for use according to the present invention
furthermore show an average distribution coefficient between plasma and brain of 0.3 to
1.5 as measured by the mouse bolus injection assay, as described herein.

A further preferred subgroup is that wherein the Epothilone molecule is a lactone or a
lactame molecule.

A preferred subgroup is that wherein the Epothilone shows an average distribution
coefficient between plasma and brain of 0.6 to 1.2 in the mouse intravenous bolus
injection assay.

A preferred subgroup is the use for the treatment of 2 brain disease selected from the
group consisting of primeary brain tumor, secondary brain tumor, Alzheimer’s disease
and multiple sclerosis.

Preferred Epothilones for use in the present invention are compounds of the general
formula:
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RS 3
R7 /E\ -

W R‘\L OH
<

Rl Rlb
A —R2

.
Y 2a
R
OH
Z
wherein:
5 R R™ are each independently hydrogen, C;-Cio alkyl, aryl, aralkyl, or

together form a8 —(CH;)-group wherem is 2 to 5;

R* R? arc cach independently hydrogen, C;-Cyo alkyl, aryl, aralkyl, or
together form a —(CHy),-group where n is 2 to 5, or CCio
10 alkenyl, or C3-C; alkynyl;

R is hydrogen, C,-C)y alkyl, aryl, aralkyl;

R R® are cach independently hydrogen, C;-Cio alkyl, aryl, amlkyl, or
15 together form a (CH,),- group wherepis 2 to 5;

R’ is hydrogen, C;-Cyo alkyl, aryl, aralkyl, COH, COsalkyl,
CH;0H, CH,Oslkyl, CH,Osacyl, CN, CHsNH, CH:N(alkyl,
acy) 2, or CHpHal;
20
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D-E

Rl

R“, R"
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are each hydrogen, or together form an additional bond, or
together form an epoxy function;

is O or CHa;
is a group HC-CH,, HC=CH, C=C, CH(OH)-CH(OH), CH(OH)-

CH,,
O

/\
CHx-CH(OH), CH-O, O-CH;; HC—CH;

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

is O, or two groups OR®, or a CrCjo alkylenedioxy group
(which may be straight or branched), or H/OR®, or a group
CRIDRII;

is hydrogen, C;-C)o alkyl, aryl, aralky], halogen, CN;
ishydmgmoraprowcﬁnngGx;

are each independently hydrogen, C;-Czo alkyl, aryl, aralkyl, or
together with the methylene carbon form a 5- to 7-membered

is O or H/ORY;

is hydrogen or a protecting group PG%;
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A-Y is a gronp O-C(=0), O-CH,, CHx-C(=0), NR¥-C(=0), NR?-
S0,;

R® is a C;-Cyo alkyl group;

R* is hydrogen, or C;-Cyo alkyl;

PG, PG*  is C-Cx alkyl, C4-C; cycloalkyl, which may contain an oxygen
atom in the ring, aryl, sralkyl, C;-Cx» acyl, aroyl, Ci-Cao
alkylsulfonyl, arylsulfonyl, tri(C;-Cao alkyDsilyl, di(C)-Cyo alkyD)
arylsilyl, (C1-Cao alkyl)diarylsilyl, or tri(aralkyDailyl;

as a single stereoisomer or 8 mixiure of different sterecisomers,
and / or as a pharmaceutically acceptable salt thereof.

These compounds are advantageously used in the treatment of, or for the mamufacture
of a medicament for the treatment of, a brain discase associated with proliferative
processes.

In a further embodiment, the present invention relates to a method of treating a brain
disease associated with proliferative processes comprising administering to eam
individual in need thereof a therapeutically effective amount of sn Epothilone as
defined above.

Preferred Embodimexts

The term “braip discase associated with proliferative processes” as referred to in the
coniext of the present invention includes, but is not limited to, primery brain tumors
such as astrocytomas, oligodendrogliomas, pineaslomas, medulloblastomas,
neurilemmomas, meningeomas, and ependymomas, secondary brain tumors, multiple
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sclerosis, and Alzheimer’s disease, all of which represent preferred brain diseases
associated with proliferative processes to be treated in accordance with the present
invention.

Particularly preferred brain diseases associated with proliferative processes to be treated
by Epothilone administration in accordance with the present invention are primary and
secondary brain tumors.

The term “therapeutically effective amount” as used herein refers to that amount of a
compound of the invention which, when administered to an individual in need thereof,
is sufficient to effect treatment, as defined below, for brain diseases associated with
proliferative processes. The amount which constitutes a “therapeutically effective
amount” will vary depending on the compound, the discase and its severity, and the sge
of the human to be treated, but can be determined routinely by one of ordinary skill in
the art having regard to his own knowledge and to this disclosure.

“Treating” or “treatment” as used herein refers to the treatment of a brain disease in an
individual, which disease is associated with proliferative processes; and include:

(i) preventing the disease from recurring in an individual, in particular, when
such individual is in need of further medicamentous treatment after a
previous surgical or medicamentous therapy;

(i) inhibiting the disease, i.c., mresting its development; or

(iii) relieving the disease, i.e., causing regression of the disease,

The term “alkyl” as used herein refers to straight or branched alkyl groups, e. g.,
methyl, ethyl, propyl, isopropyl, n-butyl, t-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-C; alkoxy, or C¢-C)2 aryl (which can be
substituted by one to three halogen atoms).

4

\©
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The term “aryl™ as used herein refers to an aromatic carbocyclic or heterocyclic moiety
containing five to 14 ring atoms, e.g, phenyl, naphthyl, furyl, thienyl, pyridyl,
pyrazolyl, pyrimidinyl, oxazolyl, pyridezinyl, pyrazinyl, chinolyl, or thiazolyl. Aryl
groups can be substituted by one or mare substituents selected from the group
consisting of halogen, hydroxy, alkoxy, -CO;H, -COAlkyl, “NHy, -NOy, N, -CN, Cr-
Cao alkyl, C1-Cao acyt, or Cy-Cap acyloxy. The heteroatoms can be oxidized, if this does
not cause a loss of aromatic character, ¢. ., a pyridine moicty can be oxidized to give a
pyridine N-oxide.

The term “aralkyl” as used herein refers to & group which can contain up to 14 atoms in
the aryl ring (prefemred five to ten) and one to eight carbon atoms in the alkyl chain
(prefered one to four), eg., benzyl, phenylethyl, paphthylmethyl, naphthylethyl,
furyimethyl, thienylethyl, or pyridylpropyl. The rings can be substituted by one or mare
substituents selected from the group consisting of halogen, hydroxy, alkoxy, -COzH, -
COzAlkyl, -NH;, -NO3, -N3, -CN, C;-Cy alkyl, C;-Cje acyl, ar C;-Cao acyloxy.

The protecting groups PG can be alkyl- and/or aryl-substituted silyl moieties, C1-Cao
alkyl, C4-C7 cycloalkyl, which may contain an oxygen atom in the ring, aryl, aratkyl,
C1-Cyo acyl, aroyl, alkyl- or arylsulfonyl. Groups which can be easily be removed from
the molecule are prefered, cg, methoxymethyl, methoxyethyl, ethoxyethyl,
tetrahydropyranyl, tetrahydrofuranyl, trimethylsilyl, triethylsilyl, s-butyldimethylsilyl,
tribenzylsilyl, triisopropylsilyl, benzyl, p-nitrobenzyl, p-methoxybenzyl, as well as
alkylsulfonyl or arylsulfonyl. Preferred acyl groups are formyl, acetyl, propionyl,
pivaloyl, butyryl, or benzoyl, which all can be substitated by one or more amino and/or
hydroxy moieties.

A preferred group is compounds of the general fornmla as given sbove, wherein A-Y is
0-C(=0); D-E is H.C-CH;; G is CHy; Z is O; R, R1® are both C,-C)p alkyl or form
together a -(CH,),- group where p is 2 to 3; R*, R are each independently hydrogen,
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Ci-Cio alkyl, Cz-Cyo alkenyl, or Cx-Cyo alkynyl; R’ is hydrogen; R*, R® are each
independently hydrogen or C;-Cyo alkyl; R® is C,-Co alkyl.

Another preferred group is compounds of the general formula as given above, wherein
R?, R® are cach independently hydrogen, Cr-Cio alkenyl or C-C;o alkymyl; RS, R’
form = epoxy function or together form an additional bond; W is a 2-
Methylbenzothiazol-5-y] radical or a 2-Methylbenzoxazol-5-yl radical or a Quinoline-7-
yl radical.

Of this group, a preferred subgroup is compounds selected from the following:
(48,7R 85,98, 13E/Z,16S(E))4,8-dilydroxy-16-(2-methyl-benzoxazol-5-yI)-1-oxa-
5,5,9,13-tetramethyl-7-(prop-2-en-1-yl)-cyclohexadec-13-ene-2,6-dione;

(1S/R.35(E), 7S,10R,11R,12S,16R/S)-7,11-dihydroxy-10-(prop-2-en-1-yl)-3-(1-methyl-
2-(2-methyl-benzoxazol-5-yI)-8,8,12,16-tetramethyl-4,17-
dioxabicyclo{14.1.0]heptadecane-5,9-dione;

(4S,7R, 88,98, 13E/Z,16S(E))-4,8-dihydroxy-16-(2-methyl-benzothiazol-5-yI)-1-oxa-
5,5,9,13-tetramethy)-7-(prop-2-en-1-yl)-cyclobhexadec-13-ene-2,6-dione;

(1S/R,38(E),7S,10R,11R,12S,16R/S)-7,1 1 -dihydroxy-10-(prop-2-en-1-yl)-3-(1 -methyl-
2-(2-methyl-benzothiazol-5-y1)-8,8,12,16-tetramethyl-4,17-
dioxabicyclo[14.1.0]heptadecane-5,9-dione;

(4S,7R,8S,9S,13E/Z,16S(E))4,8-dilydroxy-16-(2-methyl-benzothiazol-5-yI)-1-oxa-
9,13-dimethyl-5,5-(1,3-trimethylen)-7-(prop-2-en-1-yl)-cyclohexadec-13-ene-2,6-dione;

(1S/R,38(E),7S,10R,11R, 128,16R/S)-7,11-dihydroxy-10-(prop-2-en-1-yI)-3-(1-methyl-
2-(2-methyl-benzothiazol-5-yi)-12,16-dimethyl-8,8-(1,3-trimethylen)-4,17-
dioxabicyclo[14.1.0]heptadecane-5,9-dione;

\{
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(4S,7R ,8S,95,13E/Z,16S(E))-4,8-dihydroxy-16-(2-methyl-bexzothiazol-5-yl)-1-oxa-
5,5,9,13-tetramethyl-7-(prop-2-in-1-yl)-cyclohexadec-13-ene-2,6-dione;

(1S/R.3S(E).7S,10R,1 1R, 12S,16R/S)-7,1 1 -dilsydroxy-10-(prop-2-in-1-yl)-3-(1-methyl-
2-(2-methyl-benzothiazol-S-y1)-8,8,12,16-tetramethyl-4,17-
dioxabicyclo[14.1.0Jhcptadecanc-5,9-dione;

(4S,7R,8S,98,13E/Z,165(E))-4,8-dihydroxy-16-(chinolin-2-y1)-1-oxa-5,5,9,13-
tetramethyl-7-(prop-2-en-1-yl)-cyclohexadec-13-ene-2,6-dione;

(1S/R,35(E),7S,10R,11R,128,16R/S)-7,1 1-dihydroxy-10-(prop-2-en-1-yl)-3-(1-methyl-
2-(chinolin-2-yl)-8,8,12,16-tetramethyl-4.17-dioxabicyclo[14.1.0]heptadecane-5,9-
dione;

(4S,7R,88,95,13E/Z,16S(E))-4,8-dihydroxy-16-(2-methyl-benzothiazol-5-yI)-1-aza-
5,5,9,13-tetramethyl-7-(prop-2-en-1-yI)-cyclohexadec-13-ene-2,6-dione; and

(1S/R,3S(E),7S.10R.11R,12S,16R/S)-7,11-dihydroxy-10-(prop-2-en-1-y1)-3-(1-methyl-
2-(2-methyl-benzothiazol-5-yl)-8,8,12,16-tetramethyl-4-aza-17-

oxabicyclo[14.1.0]heptadecane-5,9-dione.

Another preferred group of compounds has the general formula as given above, wherein
R™ R® arc each independently hydrogen, or C;-Cyo alkyl; RS, R? form an epoxy
function, or form an additional bond; W is a group C(=X)R%; X is a group CR*R"; R*
is hydrogen, halogen, C,-Cyp alkyl; R', R" arc hydrogen/2-methylthiazol-4-y] or
hydrogen/2-pyridyl.

Of this group, a preferred subgroup is compounds selected from the following:
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(4S,7R,88,98,13E/Z,1 65(E))-4,8-dihydroxy-16-(1-methyl-2-(2-methyl-4-
thiazolyl)ethenyl)-1-0xa-5,5,9,13-tetramethyl-7-ethyl-cyclohexadec-13-enc-2,6-dione;

(1S/R,3S(E),7S,10R, 11R,12S,16R/S)-7,11-dihydroxy-10-cthyl-3-(1-methyl-2-(2-
methyl-d-thiazolyl)ethenyl)-8,8,12,16-tetramethiyl4,17-
dioxabicyclo[14.1.0]heptadecane-5,9-dione;

(4S,7R,88,95,13E/Z,16S(E))4,8-dihydroxy-16-(1-methyl-2-(2-methyl-4-
thiazolyl)ethenyl)-1-oxa-5,5«(1,3-trimethylen)-9,13-dimethyl-7-ethyl-cyclohexadec-13-
ene-2,6-dione;

(1S/R.3S(E),7S,10R,11R,12S,16R/S)-7,11~diliydroxy-10-ethyl-3-(1-methy}-2-2-
methyl-4-thiazolyl)cthenyl)-8,8-(1,3-trimethylen)-12,16-dimethyl-4,17-
dioxabicyclo{14.1.0]heptadecane-5,9-dione;

(4S,7R,88,95,13E/Z,165(E))4,8-dihydroxy-16-(1-methyl-2-(2-methyl-4-
thiazolyl)ethenyl)-1-0xa-5,5,9,13-tetramethyl-7-propyl-cyclohexadec-13-ene-2,6-dione;

(1S/R,35(E),7S,10R,11R,12S,16R/S)-7,1 1 dihydroxy-10-propyl-3-(1-methyl-2-(2-
methyl-4-thiazolyl)ethenyl)-8,8,12,16-tetramethyl-4,17-
dioxabicyclo[14.1.0]heptadecane-5,9-dione;

(4S,7R 8S,95,13E/Z,165(Z))-4,8-dihydroxy-16-(1-fluor-2-(2-methyl-4-
thiazolyl)ethenyl)-1-0xa-5,5,7,9,13-pentamethyl-cyclohcxadec-13-ene-2,6-dione;

(1S/R,35(Z),7S,10R,118,128,16R/S)-7,11-dilrydroxy-3-(1-fluor-2-(2-methyl-4-
thiazolyl)etheny])-8,8,10,12,16-pentamethyi-4,1 7-dioxabicyclo[ 14.1.0Jheptadecane-5,9-
dione;
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(4S,7R 88,9S,13E/Z,16S(Z))-4,8-dihydroxy-16-(1-floor-2-(2-methyl-4-
thiazolyl)ethenyl)-1-0xa-5,5,9,13-tetramethyl-7-ethyl-cyclohexadec-13-ene-2,6-dione;

(1S/R,35(2),75,10R,118,12S,16R/S)-7,1 1 -dihydroxy-3-(1-foor-2-(2-methyl-4-
thiszolyl)ethenyi)-8,8,12,16-tetramethyi-10-ethyl-4,17-
dioxabicyclof14.1.0]heptadecane-5,9-dione;

(48,7R,88,98,13E/Z,165(Z))4,8-dihydroxy-16-(1-fluor-2-(2-methyl-4-
thiazolyl)ethenyl)-1-oxa-5,5-(1,3-trimethylen)-7,9,1 3-trimethyl-cyclohexadec-13-ene-
2,6-dione;

(1S/R,38(2),75,10R, 118,125, 16R/S)-7,1 Idiltydroncy-3-(1-fluar-2-(2-methyl4-
thiazolyl)ethenyl)-8,8-(T, 3-trimethylen)-10,12,16-trimethyi-4,17-
dioxabicyclo[14.1.0]heptadecans-5,9-dione;

(4S,7R,8S,98,13E/Z,165(Z))-4,8-dihydroxy-16-(1-fluor-2-(2-methyl-4-
thiazolyl)ethenyl)-1-oxa-5,5-(1,3-trimethylen)-9,13-dimethyl-7-ethyl-cyclohexadec-13-
ene-2,6-dione;

(1S/R,35(Z),7S,10R,118,128,16R/S)-7,1 1-dikrydroxy-3-(1-fluor-2-(2-methyl-4-
thiazolyl)ethenyl)-8,8-(1,3-trimethylen)-12,16-dimethyl-10-ethyl-4,17-
dioxabicyclo[14.1.0]heptadecane-5,9-dione;

(4S,7R 88,98,13E/Z,16S(Z))4,8-dihydroxy-16-(1-chlor-2-(2-methyl-4-
thiszolylethenyl)-1-0xa-5,5,7,9,13-pentamethyl-cyclohexadec-13-ene-2,6-dione;

(1S/R,35(Z),7S,10R,118,12S,16R/S)-7,11-dihydroxy-3-(1-chlor-2-(2-methyl-4-
thiazolyl)ethenyl)-8,8,10,12,16-pentamethyi-4,17-dioxabicyclo[14.1.0Jheptadecane-5,9-
dione;
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(4S,7R,88,98,13E/Z,165(Z))-4,8-dihydroxy-16-(1-chlor-2-(2-methyl-4-
thiazolyl)ethenyl)-1-0xs-5,5,9,13-tetramethyl-7-ethyl-cyclobexadec-13-ene-2,6-dione;

(1S/R,35(2),7S,10R,11S,12S,16R/S)-7,11-dihydroxy-3-(1-chlor-2-(2-methyl-4-
thiazolyl)ethenyl)-8,8,12,16-tetramethyl-10-cthyl-4,17-
dioxabicyclo{14.1 0]heptadecane-5,9-dione;

(4S,7R,88,98,13E/Z,165(2))-4,8-dihydroxy-16-(1-chlor-2-(2-methyl-4-
thiazolyl)ethenyl)-1-oxa-5,5,9, 1 3-tetramethyl-7-propyl-cyclohexadec-13-ene-2,6-dione;

(1S/R,35(Z),7S,10R,118,12S,16R/S)-7,11-dihydroxy-3-(1-chlor-2-(2-methyl-4-
thiazolyl)ethenyl)-8,8,12,16-tetramethyl-10-propyl-4,17-
diaxabicycio[14.1.0Theptadecane-5,9-dione;

(4S,7R,8S,98,13E/Z,16S(E))-4,8-dihydroxy-16-(1-methyl-2-(2-pyridyl)ethenyl)-1-oxe-
5,5,9,13-tetramethyl-7-propyl-cyclohexadec-13-ene-2,6-dione;

(1S/R,3S(E),7S,10R,11R,12S,16R/S)-7,1 1-dihydroxy-10-propyl-3-(1-methyl-2-(2-
pyridyD)ethenyl)-8,8,12,16-tetramethyl-4,1 7-dioxabicyclo[14.1.0]beptadecane-5,9-
dione;

(4S,7R,88,98,13E/Z,165(E))-4,8-dihydroxy-16-(1-methyl-2-(2-pyridylethenyl)-1-oxa-
5,5<(1,3-trimethylen)-9,13-dimethyl-7-ethyl-cyclohexadec-13-ene-2,6-dione;

(1S/R,3S(E),7S,10R,11R,12S,16R/S)-7,1 1-dihydroxy-10-cthy}-3-(1-methyl-2-2-
pyridyl)ethenyl)-8,8-(1,3-trimethylen)-12, 16-dimethyl-4,17-
dioxabicyclo[14.1.0]heptadecane-5,9-dione;

(4S,7R,88,98,13E/Z,16S(E))4,8-dilrydroxy-16-(1-methyl-2-(2-pyridyl)ethenyl)-1-oxa-
5,5<(1,3-trimethylen)-7,9,13-trimethyl-cyclohexadec-13-ene-2,6-dione;
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(1S/R,3S(E),7S,10R,11R,128,16R/S)-7,1 1 -ditrydroccy-3-(1-methyl-2-(2-
pyridyDethenyl)-8,8-(1,3-trimethylen)-10,12,16-trimethyl-4,17-
dioxabicyclo[14.1.0]heptadecane-5,9-dione;

(4S,7R,38,98,13E/Z,165(E))4,8-dihydroxy-16-(1-methyl-2-(2-pyridyl)ethenyl)-1-oxs-
5.5,9,13-tetramethyl-7-propyl-cyclohexadec-13-ene-2,6-dione;

(1S/R35(E),7S,10R,11R,12S,16R/S)-7,11-dihydroxy-10-propyl-3-(1-methyl-2-(2-
pyridyl)ethenyl)-8,8,12,16-tetramethyl-4,1 7-dioxabicyclo[14.1.0]heptadecane-5,9-

dione;

(4S,7R 8S.9S,13E/2,165(Z))4,8-dihydroxy-16-(1-fluar-2-(2-methyl-4-
iazolyD)ethenyl)-1-0xa-5,5(1,3-trimethylen)-7,9,13-trimethyl-cyclohexadec-13-ene-
2,6-dione;

(1S/R,35(Z),7S,10R, 118,128, 16R/S)-7,11-dibydroxy-3-(1-fluor-2-(2-methyl-4-
thiazolyl)etherryl)-8,81,3-trimethylen)-10,12,16-dimethyl-4,17-
dioxabicyclo[14.1.0]heptadecane-5,9-dione;

(48,7R,385,95,13E/Z,165(Z))4,8-dihydroxy-16-(1-chlor-2-(2-methy)-4-
thiazolyl)ethenyl)-1-0xa-5,5,9,13-tetramethyl-7-ethyl-cyclohexadec-13-ene-2 6-dione;

(1S/R,35(Z),7S,10R,118,12S,16R/S)-7,11-dilydroxy-3-(1-chlor-2-(2-methyl-4-
thiszolylethenyl)-8,8,12,16-tctramethyl-10-ethyl-4,17-
dioxabicyclof14.1.0]heptadecane-S,9-dione;

(4S,7R,8S,98,13E/Z,16S(Z))-4,8-dilrydroxy-16-(1-fluor-2-(2-methyl-4-
thiazolyl)ethenyl)-1-axa-5,5,9,13-tetramethyl-7-ethyl-cyclohexadec-13-cne-2,6-dione;
and
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(1S/R,38(Z),7S,10R,118,12S,16R/S)-7,1 1 -dibrydroxy-3-(1-fluor-2-(2-methyl-4-
thiazolyl)ethenyl)-8,8,12,16-tetramethyl-10-ethyl-4,17-

. dioxabicyclo[14.1.0]hcptadecane-5,9-dione.

Another preferred group is compounds of the general formula as given above, wherein
R*, R™ are cach independently hydrogen, Cr-Cio alkenyl or Cr-Cyo alkynyl; R, R’
form an epoxy function or together form an additional bond; W is a group CEXORY,; X
is a group CRR"’; R® is hydrogen, halogen, C1-Cio alkyl; R'°, R are hydrogen/2-
methylthiazol-4-yl or hydrogen/2-pyridyl.

Of this group, a preferred subgroup is compounds sclected from the following:
(4S,7R 88,98, 13E/Z,16S(E))4,8-dihydroxy-16-(1-methyl-2-(2-pyridyDethenyf)-1-oxa-
5,5.9,13-tctramethyl-7-(prop-2-in-1-yl)-cyclohexadec-13-ene-2,6-dionc;

(1S/R,3S(E),7S,10R,11R,128,16R/S)-7,11-dihydroxy-10-(prop-2-in-1-yl)-3-(2-(2-
pyridyl)cthenyl)-8,8,12,16-tetramethyl-4,17-dioxabicyclo[14.1.0]heptadecane-5,9-
dione;

(4S,7R,88,98,13E/Z,16S(E))4,8-dihydroxy-16-(1-methyl-2-(2-pyridyl)ethenyl)-1-oxa-
5,5.9,13-tctramethy}-7-(prop-2-en-1-yl)-cyclohexadec-13-ene-2,6-dione;

(1S/R,3S(E),7S,10R,11R,128,16R/S)-7,1 1 -dilydroxy-10-(prop-2-en-1-yI)-3-(1-methyl-
2-2-pyridyl)ethenyl)-8,8,12,16-tetramethyl-4,17-dioxabicyclo[14.1.0]beptadecane-5,9-
dione;

(48,7R,88,98,13E/Z,165(E))4,8-dihydroxy-16-(1-methy}-2-(2-pyridylJethenyl)-1-oxa-
5,5,9,13-tetramethyl-7-(but-3-in-1-yI)-cyclohexadec-13-ene-2,6-dione;
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(1S/R 3S(E),7S,10R,11R,128,16R/S)-7,11 -dihydroxy-10-(but-3-in-1-yI)-3-(1-methyl-2-
(2-pyridyDethenyl)-8,8,12,16-tetramethyl-4,1 7-dioxabicyclo[14.1.0]heptadecane-5,9-
dione;

(1S/R,3S(E),7S,10R,11R,12S,16R/S)-7,11-dilrydroxy-10-(but-3-en-1-yI)-3-(1 -methyl-2-
(2-pyridyl)ethenyl)-8,8,12,16-tetramethyl-4,1 7-dioxabicyclof 14.1.0]heptadecane-5,9-
dione;

(1S/R,3S(E),7S,10R,11R,128,16R/S)-7,11-dihydroxy-10-(but-3-en-1-y1)-3-(2-(2-
pyridyDethenyl)-8,8,12,16-tetramethyi-4,1 7-dioxabicyclo[14.1.0]heptadecane-5,9-
dione;

(4S,7R,8S,9S,13E/Z,16S(Z))-4,8-dihydraxy-16-(1-fluor-2-(2-methyithiaznl-4-
yl)cthenyl)-1-0xa-5,5,9,13-tetramethyl-7-(prop-2-in-1-yl)-cyclohexadec-13-ene-2,6-
dione;

(1S/R,35(Z),7S,10R,11R 128,16R/S)-7,11-dihydroxy-10-(prop-2-in-1-yl)-3-(1-fluor-2-
(2-methylthizzol-4-yl)ethenyl)-8,8,12,16-tetramethyi-4,17-
dioxabicyclo[14.1.0Jheptadecanc-5,9-dionc;

(4S,7R,8S,98,13E/Z,165(Z))-4 8-dibydroxy-16-(1-fluor-2(2-methylthiazol-4-
ylethenyl)-1-0xa-5,5,9,1 3-tetramethyi-7-(prop-2-en-1-yl)-cyclohexadec-13-ene-2,6-
dione; and

(1S/R,35(Z),78,10R,11R,128,16R/S)-7,11-dihydroxy-10-(prop-2-en-1-yI)-3-(1-fluor-2-
(2-methylthiazol-4-yl)ethenyl)-8,8,12,16-tetramethyl-4,17-
dioxabicyclo[14.1.0]heptadecane-5,9-dione.




10

15

20

W 03074053 PCT/EP03/02085
19

The synthesis of the compounds listed above is described in the international patent
applications WO 99/07692, WO 00/49021, and WO 00/66589, which are incorporated
herein by reference.

For the use according to the invention, the compounds can be formulated by methods
known in the art. Compositions for the oral, rectal, parenteral or local application can be
prepared in the form of tablets, capsules, grannlates, suppositories, implantates, sterile
injectable aqueous or oily solutions, suspensions or emulsions, aerosols, salves, creams,
or gels, retard preparations or retard implantates, The compounds may also be
administered by implantable dosing systems.

The pharmaceutical active compound(s) can thus be mixed with adjuvants known in the
art, such as gum ambic, talcum, starch, mannitol, methyl cellulose, lactose, surfactants
such as tweens® or myrj®, magnesium stearate, aqueous Or nonN-aqueocus CAITICTS,
paraffin derivatives, wetting agents, dispersing agents, emuisifiers, preservatives, and

flavors.

The compounds can be used in the form of their clathrates of a-, f-, or y-cyclodextrin or

of substituted a~, -, or y-cyclodextrines, or in the form of a liposomal composition, in
particular a liposomal composition comprising a polyethyleneglycol(PEG)-derivatized
lipid.

The invention also relates to pharmaceutical compositions containing one or more of the
pharmaceutically active compounds listed above, and their use for the treatment and in
the methods in accordance with the present invention. Preferably, one dose unit of these
compositions contains about 0.01-100 mg of the pharmaceutically active compound(s).
The dosage for the use according to the invention for a human is about 0.01-100 mg per
day; a preferred dosage is about 0.02-70 mg per day; a more preferred dosage is about
0.04-40 mg per day.



15

WO 03074053 PCT/EPO3N208S
20

Brief Description of the Fi

Figure 1 shows the plasma and brain concentrations of 4,8-dihydroxy-16-(1-methyl-2-
(2-methyl-4-thiazolyl)-ethenyl)-1-oxa-7-(1-propyl)-5,5,9,13-tetramethyl-cyclohexadec-
13-ene-2,6-dione (compound 1) after iv application, monitored over a period of 40 min,
determined in the animal model of Example 1.

Figure 2 shows the plasma and brain concentrations of *H-labeled dilydroxy-3-(1-
methyl-2-(2-methyl-4-thiazolyl)-ethenyl)-10-propyl-8,8,12,16-tetramethyl-4,17-
dioxabicyclo[14.1.0Theptadecane-5,9-dione (compound 2) after iv application,
monitored over a pexiod of 40 min, determined in the animal model of Example 1.

Figure 3 shows the plasma and brain concentrations of *H-labeled 7,1 1-dihydroxy-3-(2-
methylbenzothiazol-5-yT)-10~(prop-2-en-1-y1)-8,8,12,16-tetramethyl-4,17-
dioxabicyclof14.1.0Jbeptadecane-5,9-dione (compound 3) after iv application,
monitored over a period of 40 min, determined in the animal mode] of Example 1.

PFigure 4 shows the plasme and brain concentrations of *H-labeled paclitaxe] after iv
application, monitored over a period of 40 min, determined in the animal model of
Example 1.

Figure 5 shows the brain-plasma-ratio after iv application of the Epothilones of figures
1-3 and paclitaxel as comparison, monitored over a period of 40 minutes, derived from
the data of figures 1-4. '

Figure 6 shows the cvaluation of s.c. tumor growth inhibition by treatment with 7,11-

dihydroxy-3-(2-methylbenzothiazol-S-yI)-10-(prop-2-en-1-y1)-8,8,12,1 6-tetramethyl-
4,17-dioxabicyclo[14.1.0]Jheptadecane-5,9-dione based on tumor volume during -the
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study of Example 2. The changes of the tumor volume in correlation with the time is
shown for the control group A (¢) and the treatment groups B () and C (A).

Figure 7 shows the cvaluation of the animal body weight by treatment with 7,11-
dihydroxy-3-(2-methylbenzothiazol-5-yl)-10-(prop-2-en-1-yl)-8,8,12,1 6-tetramethyl-
4,17-dioxabicyclo[14.1 0Jheptadecane-5,9-dione during the study of Exampie 2. The
changes of the body weight in correlation with the time is shown shown for the control
group A (#) and the treatment groups B (M) and C ().

(In vivo assay for the evaluation of blood and brain levels of Epothilones)

Male SCID mice (20-25 g, non-leaky) were treated with a single dose of tritium-labeled
Epothilones and paclitaxel (5 mg/kg; 7.4 MBg/mg; in 30 % Hydroxypropyl-f-
cyclodextrin (HPBCD)YNaCl iv bolus injection). Partitioning of radioactivity between
blood and brain was measured by liquid scintillation counting (LSC) and HPLC-
radioflow at three time points (10, 20 and 40 min) afier injection.

The following compounds were tested in this assay:

Paclitaxel;

compound 1: 4,8-dihydroxy-16-(1-methyl-2-(2-methyl-4-thiazolyl)-ethenyl)-1-oxa-7-
(1-propyl)-5,5,9,13-tetramethyl-cyclohexadec-13-ene-2,6-dione;

compound 2: dilydroxy-3-(1-methyl-2-(2-methyl-4-thiazolyl)-cthenyl)-10-propyl-
8,8,12,16-tetramethyl-4,17-dioxabicyclo[ 14.1.0]beptadecane-5,9-dione; and
compound 3: 7,11-dihydroxy-3-(2-methylberrzothiazol-5-yI)-10-(prop-2-en-1-yl)-
8,8,12,16-tetramethyl-4,17-dioxabicyclo[14.1.0Jheptadecane-5,9-dione.

Results:
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All Epothilones were found in the brain at 40 min after iv application in concentrations
that exceeded the plasma concentration. For compound 1 and 2 a higher brain plasma
ratio was already observed after 20 min. For compound 3 at 10 and 20 minutes a high
variation between the snimals within one group was observed. 40 minutes after
application paclitaxel was detected in the brain in considerable amounts, too.

When comparing the partial (0-40 min) arcas under the plasma/brain level time curve, a
ratio AUCbrain/AUCplasma of approx. 1 was found (compound 1: 1.0; compound 2:
1.2; compound 3: 0.8) indicating a free access to the brain.

Paclitaxel was below the limit of quantitation in all brain samples but in comparable
concentrations in plasma leading to a AUCbrain/AUCplasma ratio of zero.

Concentrations measured for these compounds and AUC ratios calculated thercof are
summarized in table 1.

Conclusion:

In contrast to paclitaxel, Epothilones seem to penetrate the blood-brain-barrier to a
significant extend. Persistance in the brain is longer compared to plasma.



Table 1:
Compound Time Plasma conc. | Plasma (pg*min/ml) Braln conc. Brain (pg*min/ml) AUC Ratlo
(3H-labeled) {min) mean, (pgiml) AUC (0-40min) mean, (pgh AUC (0-40min) | Brain/Plasma
Compound 1 10 0.8 0.3
20 08 20 08 21 1,0
40 03 08
Compound 2 10 16 11
20 0.7 £ ] 11 38 12
40 03 08
Compound 3 10 1.2 0.8
20 07 28 03 20 08
40 0,3 08
Paclitaxel 10 08 <L0Q
20 068 19 <LOQ 0 0,0
40 02 <LOQ
LOQ: Limit of Quantitation

5
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Example 2 (In vivo activity)
In vivo assay for the evaluation of efficacy of Epothilones agninst xenografied and
intracerebral human glioma.

Female NMRI mu/nu-mice (20-28 g) were used for this experiment. Human U373 glioms cells
were implanted s.c. (1x107/mouse) as well as i.cer. (2x10%/mouse) on day 0. Treatment was
started on day 7 when the s.c. tumors were approximately 0,05 cm3 in size. Treatment was
continued until tumor growth in the untreated control group had reached approximately 0,6
em3 in size on day 32. After termination of the experiment, the size of the brain tumors was
determined (Table 2).

The following compounds were tested in this assay:

compound 3: 7,11-dihydroxy-3-(2-methylbenzothiazol-5-yI)-10-(prop-2-en-1-yI)-8,8,12,16-
tetramethyl-4,17-dioxabicyclo[14.1.0]heptadecane-5,9-dione.

Results:

A significant therapeutic effect on s.c. (Figure 6) as well as on i.cer. U373 brain tumors is
observed for compound 3 for both schedules used in comparison to the rapid growth in the
untreated control (Table 2: group B vs. A and group C vs. A).

Only a moderate body weight loss (not significant) is observed in treatment groups B and C
(Figure 7).

In treatment group B, 8 from 9 mice show complete remissions of the i. cer. brain tumors.

Conclusion:

From this study it can be concluded that epothilones e.g. compound 3 demonstrated
remarkable antitumor efficacy in the U373 brain tumor model.

The response of the s.c. as well as i.cer. U373 model to the treatment with compound 3 is
significant in comparison to the untreated control group.

Thus, epothilones, e.g. compound 3, offer the wumique potential to be effective for the
treatment of brain tumors also in humans.
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Table 2
Substance; Deaths/ | BWC | RTV | i cer. Brain
Dose i.v. total |d7-17| sc. Tumor
Grou | Mice | [mg/kg)/appl | Schedule (days) | (d) [%] | Tumor| Volumed
1 p - 3d25 | 32 [mm3]
A 10 |Solvent 7.9, 11, 14, 16,]0/10 4 4.05 434
18
B 10 |Compound |7, 14 0/10 -7 1.15 0.002*
3,9
C 10 |Compound |7, 9, 11, 14, 16,]1/10(21)| -3 1.40 0.96
3,2 18

BWC: Body Weight Change; RTV: Relative Tumor Volume
*: Evaluation of orie animal not possible due to incorrect imnplantation of i.cer. tumor.
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What is claimed is:

5 1. Use of an Epothilone, which shows an average distribotion coefficient between
plasma and brain of 0.3 to 1.5 in the mouse intravenous bolus injection assay,
for the preparation of a medicament for the trestment of a brain disease
associsted with proliferative processes.

10
2 The use of claim 1, wherein the Epothilone is a lactone or a lactame molecule.

3. The use of claim 2, wherein the average distribution coefficient between plasma
15 and brain is 0.6 to 1.2.

4. Use of a compound of the general formula:

20
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are each independently hydrogen, C;-C,¢ alkyl, aryl, aralkyl, or
together form a (CHy)u-group where mis 2 to 5;

meuqhindependmﬂyhydmgen.crcmnlkyLuyLmlkyl,or
together form a8 (CHz)wgroup whexe n is 2 to 5, or C-Cyo
alkenyl, or C;-C)o alkynyl;

is hydrogen, C,-Cyp alkyl, aryl, aralkyl;

are each independently hydrogen, C;-C;o akkyl, aryl, aralkyl, or
together form a <({CH;),- group where pis 2 to 5;

is hydrogen, C,-Cy alkyl, aryl, aralkyl, CO;H, COaalkyl,
CH;OH, CH;Oalkyl, CH;Oacyl, CN, CHNH;, CHaN(alkyl,
acyl) 2, or CHzHal;

are each hydrogen, or together forrm an additional bond, or
together form an epoxy function;

is O or CH3;
is a group H,C-CH,, HC=CH, C=C, CH(OH)-CH(OH), CH(OH)-
CH,,

A\
CH>-CH(OH), CH>-0, O-CH2; or HC—CH;



15

20

30

WO 03074053

PCT/EPOI/02085

is a group C(=X)R®, or is a b~ or tricyclic aromatic or
beteroaromatic radical;

is O, or two groups OR®, ar a C;-Co alkylenedioxy group
(which may be straight or brenched), or H/OR®, or a group
CRIOR“;

is hydrogen, C;~Cyo alkyl, aryl, aralkyi, halogen, CN;

is hydrogen or s protecting group PG*;

are each independently hydrogen, C;-Cxp alkyi, aryl, aralkyl, or
together with the methylene carbon form a S- to 7-membered
carbocyelic ring;

is O or HOR'2,

is hydrogen or a protecting group PG,

is a group 0-C(=0), 0-CH;, CH-C(=0), NR¥.C(=0), or NR*'-
SO;;

is a C-Cx alkyl group;

is hydrogen, or C;-Cjo alkyi;

is C;-Cxo alkyl, C+~Cy cycloalkyl, which may contain an oxygen
atom in the ring eryl, aralkyl, C;-Cp woyl, woyl, Ci-Cao

alkylsulfonyl, arylsulfonyl, tri(C,-Cao alkyl)silyl, di(C,-Czo alkyl)
arylsilyl, (Ci-Cyp alky) diarylsilyl, or tri(aralkyl)silyl;
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as a single stereoisomer or a mixture of different sterecisomers,
and / or as a pharmaceutically acceptable salt thereof,

for the preparation of a medicament for the treatment of a brain disease
associated with proliferative processes.

5. The use of any one of claims 1-4, where the brain disease is selected from the
group consisting of primary brain tumor, sccondary brain tumor, Alzheimer’'s
disease and multiple sclerosis.

6. The use of any one of claims 4 or 5, wherein

A-Y

D-E

G

RI., Rl.

RZI. Rﬂl

is 0-C(=0);

is H;C-CH;;

is CHy;

isO;

are both C;-C,0 alkyl or together form a8 ((CHa)y- group where m
is2o0r3;

are cach independently hydrogen, C;-Cho alkyl, Cz-C)o alkenyl, or
Cx-Cyp alkynyl;
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R’ is hydrogen;

R" R® are each independently hydrogen or C;-Co alkyl;

R} is C;-Cjp alkyl.

The use of any one of claims 4-6, wherein

R2 R® are each independently hrydrogen, Cz-Cio alkenyl or Cz-Cio

alkynyl;
R®, R’ together form an epoxy function or an additional bond; and
w is a 2-Methylbenzothiazol-5-yl radical, a 2-Methylbenzoxazol-5-

yl radical, or a Quinoline-7-yl radical.

The use of claim 7, wherein the compound is selected from the group consisting
of:

(4S,7R,88,98,13E/Z,16S(E))4,8-dihydroxy-16-(2-methyl-benzoxazol-5-yl)-1-
oxa-5,5,9,13-tetramethyl-7-(prop-2-en-1-yl)-cyclohexadec-13-enec-2,6-dione;

(1S/R,3S(E),7S,10R,11R,12S,16R/S)-7,11-dihydroxy-10-(prop-2-en-1-yl)-3-(1-
methyl-2-(2-methyl-benzoxazol-5-y1)-8,8,12,16-tetramethyl-4,17-
dioxabicyclo[14.1.0]beptadecane-5,9-dione;

(4S,7R,88S,9S,13E/Z,165(E))-4,8-dihydroxy-16-(2-methyl-benzothiazol-5-y1)-1-
oxa-5,5,9,13-tetramethyl-7-(prop-2-en-1-yl)-cycliohexadec-13-ene-2,6-dione;
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(1S/R,38(E),75,10R,1 1R, 128,16R/S)-7,1 1-dihydroxy-10-(prop-2-en-1-yI)-3(1-
methyl-2-(2-methyl-benzothiazol-5-yl)-8,8,12,16-tetramethyl-4,17-
dioxabicyclo[14.1.0]heptadecane-5,9-dione;

(4S,7R,88,98,13E/Z,16S(E))-4,8-dihydroxy-16-(2-methyl-benzothiazol-5-yI)-1-
oxa-9,13-dimethyl-5,5<(1,3-trimethylen)-7-(prop-2-en-1-yl)-cyclohexadec-13-
ene-2,6-dione;

(1S/R,3S(E),7S,10R,11R,128,16R/S)-7,1 1dihydroxy-10-(prop-2-en-1-yI)-3-(1-
methyl-2-(2-methyl-benzothiazol-S-y1)-12,16-dimethyl-8,8(1,3-trimethylen)-
4,17-dioxabicyclo[14.1.0Theptadecane-5,9-dione; -

(4S,7R,88,98,13E/Z,1 6S(E))-4,8-dihydroxy-16-(2-methyl-benzothiazol-5-yI)-1-
oxa-5,5.9,13-tetramethyl-7-(prop-2-in-1-yl)-cyclohexadec-13-ene-2,6-dione;

(1S/R,38(E),7S,10R,11R,12S,16R/S)-7,1 1-dihydroxy-10-(prop-2-in-1-yI)-3-(1-
methyl-2-(2-methyl-benzothiazol-5-y1)-8,8,1 2,1 6-tetramethyl-4,17-
dioxabicyclo[14.1.0]heptadecane-5.9-dione;

(4S,7R ,88,98,13E/Z,16S(E))-4,8-dihydroxy-16-(chinolin-2-yI)-1-0xa-5,5,9,13-
tetramethyl-7-(prop-2-en-1-yl)-cyclohexadec-13-ene-2,6-dione; .

(1S/R,3S(E),7S,10R,11R,12S,16R/S)-7,11-dihydroxy-10-(prop-2-ea-1-yI)-3(1-
methyl-2-(chinolin-2-yI)-8,8,12,16-tetramethyl-4,17-
dioxabicyclo[14.1.0Jheptadecane-5,9-dione;

(4S,7R,88,9S,13E/Z,165(E))-4,8-dihydroxy-16-(2-methyl-benzothiazol-5-yi)- 1-
aza-5,5.9,13-tetramethyl-7-(prop-2-en-1-yl)-cyclohexadec-13-ene-2,6-dione;
and
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(1S/R,3S(E),78,10R,11R,128S,16R/S)-7,11 -dihydroxy-10-(prop-2-en-1-yI)-3(1-
methyl-2-(2-methyl-benzothiazol-5-y1)-8,8,12,1 6-tetramethy)-4-aza-17-
oxabicyclo[14.1.0]heptadecane-5,9-dione.

The use of any one of claims 4-6, wherein

Rh, R® are each independently hydrogen, or C,-Cq alkyl;

R R’ together form an epoxy function or an additional bond;
\ is a group C(=X)R";

X is a group CR'R";

R is hydrogen, halogen, or C;-C)¢ alkyl; and

R'%, R are hydrogen/2-methylthiaznl-4-yl or hydrogen/2-pyridyl.

The use of claim 9, wherein the compound is selected from the group consisting
of:

(48,7R,8S,9S,13E/Z,165(E))-4,8-dilydroxy-16-(1-methyl-2-(2-methyl-4-
thiazolyl)ethenyl)-1-0xa-5,5,9,13-tctramethyl-7-ethyl-cyclohexadec-13-ene-2,6-

dione;

(1S/R,3S(E),7S,10R,11R,128,16R/S)-7,1 1-dihydroxy-10-ethyl)-3-(1-methyl-2-
(2-methyl-4-thiazolyl)ethenyl)-8,8,12,1 6-tetramethyl-4,17-
dioxabicyclo[14.1.0]heptadecane-5,9-dione;
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(4S,7R,8S,98,13E/Z,16S(E))4,8-dihydroxy-16-(1-methyl-2-(2-methyl-4-
thiazolyl)ethenyl)-1-oxa-5,5-(1,3-trimethylen)-9,13-dimethyl-7-ethyl-
cyc]ohex_adec—l 3-ene-2,6-dione;

(1S/R,3S(E),75,10R,11R,125,16R/S)-7,1 1 -dihydroxy-10-cthyl-3-(1-methyl-2-
(2-methyl-4-thiazolyl)ethenyl)-8,8-(1,3-trimethylen)-12,16-dimethyl-4,17-
dioxabicyclo[14.1.0]heptadecane-5,9-dione;

(4S,7R,8S,98,13E/Z,165(E))-4,3-dihydroxy-16-(1-methyl-2-(2-methyl-4-
thiazolyl)ethenyl)-1-oxa-5,5,9,13-tetramethyl-7-propyl-cyclohexadec-13-ene-
2,6-dione;

(1S/R,3S(E),7S,10R,11R, 12S,16R/S)-7,11-dihydroxy-10-propyl-3-(1-methyl-2-
(2-methyl-4-thiazolyl)ethenyl)-8,8,12,16-tetramethyi-4,17-
dioxabicyclo[14.1.0]heptadecane-5,9-dione;

(4S,7R,8S,98,13E/Z,16S(Z))-4,8-dihydroxy-16-(1-fluor-2-(2-methyl-4-
thiazolyl)ethenyl)-1-0xa-5,5,7,9,13-pentamethyl-cyclohexadec-13-ene-2,6-
dione;

(1S/R,35(Z),75,10R,118,128,16R/S)-7,1 1-dihydroxy-3-(1-fluor-2-(2-methyl-4-
thiazolyl)ethenyl)-8,8,10,12,16-pentemethyl-4,17-
dioxabicyclo[14.1.0]heptadecane-5,9-dione;

(4S,7R,88,95,13E/Z,16S(Z))-4,8-dihydroxy-16-(1-fluor-2-(2-methyl-4-
thiazolyl)ethenyl)-1-0xa-5,5,9,13-tetramethyl-7-ethyl-cyclohexadec-13-ene-2,6-
dione; '

A
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(1S/R,38(2),7S,10R,118,128,16R/S)-7,1 1-dihydroxy-3-(1-fluor-2-(2-methyl-4-
thiazolyl)ethenyl)-8,8,12,16-tetramethyl-10-ethyl-4,17-
dioxabicyclo[14.1.0}heptadecane-5,9-dione;

(4S,7R;SS,98,13EIZ,IGS(Z))-4,8-dihyd:mq-l 6-(1-fluor-2-(2-methyl-4-
thizzolyl)ethenyl)-1-oxes-5,5-(1,3-trimethylen)-7,9,13-trimethyl-cyclohexadec-
13-ene-2,6-dione;

(1S/R,35(Z),7S,10R,118,12S,16R/S)-7,1 1-dihydroxy-3-(1-fluor-2-(2-methyl-4-
thiszolyl)ethenyl)-8,8<(1,3-trimethylen)-10,12,16-trimethyl-4,17-
dioxabicyclo[14.1.0]heptadecane-5,9-dione;

(4S,7R,88,98,13E/Z,165(Z))-4,8-dikrydroxy-16-(1-fluor-2-(2-methyl-4-
thiazolyl)ethenyl)-1-oxa-5,5<(1,3-trimethylen)-9,13-dimethyl-7-ethyl-
cyclohexadec-13-ene-2,6-dione;

(1S/R,38(2),75,10R,118,12S,16R/S)-7,1 1 -dilrydroxy-3-(1-fluor-2-(2-methyl-4-
thiazolyl)ethenyl)-8,8-(1,3-trimethylen)-12,16-dimethyl-10-ethyl-4,17-
dioxabicyclo[14.1.0]Theptadecane-5,9-dione;

(4S,7R,8S,98,13E/Z,165(Z))4,8-dihydroxy-16-(1-chlor-2-(2-methyi-4-
thiszolyl)ethenyl)-1-0xa-5,5,7,9,13-peatamnethyl-cyclohexadec-13-ene-2,6-

dione;

(1S/R.35(2),75,10R,118,128,16R/S)-7,11-dihydroxy-3(1-chlor-2-(2-methyl-4-
thiazolyl)ethenyf)-8,8,10,12,16-pentamethyl-4,17-
dioxsbicyclo[14.1.0}heptadecane-5,9-dione;
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(4S,7R,88,98,13E/Z,16S(Z))4,8-dihydroxy-16-{1-chlor-2-(2-methyl-4-
thiazolyl)ethenyl)-1-0xa-5,5,9,13-tetramethyl-7-ethyl-cyclohexadec-13-ene-2,6-

dione;

(1S/R,38(Z),7S,10R,118,12S,16R/S)-7,11-dihydroxy-3-(1-chlor-2-(2-methyl-4-
thiazolyl)ethenyl)-8,8,12,16-tetramethyl-10-ethyl-4,17-
dioxabicyclo[14.1.0Jheptadecane-5,9-dione;

(4S,7R,8S,95,13E/Z,16S(Z))-4,8-dihydroxy-16-(1-chlor-2-(2-methyl-4-
thiazolyl)ethenyl)-1-0xa-5,5,9,13-tetramethyl-7-propyl-cyclohexadec-13-ene-
2,6-dione;

(1S/R,35(2),7S,10R,118,12S,16R/S)-7,1 1-dihydroxy-3-(1-chlor-2-(2-methyl-4-
thiazolyl)ethenyl)-8,8,12,16-tetramethyl-10-propyl-4,17-
dioxabicyclo[14.1.0]heptadecane-5,9-dione;

(48,7R,88,98,13E/Z,165(E))4,8-dihydroxy-16-(1-methryl-2-(2-pyridyl)ethenyl)-
1-0xa-5,5,9,13-tetramethyl-7-propyl-cyclohexadec-13-ene-2,6-dione;

(1S/R,3S(E),7S,10R,11R,12S,16R/S)-7,1 1-dibydroxy-10-propyl-3-(1-methyl-2-
(2-pyridyl)ethenyl)-8,8,12,16-tetramethyl-4,17-
dioxabicyclo[14.1.0]heptadecane-5,9-dione;

(4S,7R,88,98,13E/Z,165(E))-4,8-dihydroxy-16-(1-methyl-2-(2-pyridylethemyl)-
1-oxa-5,5-(1,3-trimethylen)-9,13-dimethyl-7-ethyl-cyclohexadec-13-ene-2,6-
dione;

(1S/R,3S(E),7S,10R,11R,125,16R/S)-7,11-dihydroxy-10-ethyl-3-(1-methyl-2-
(2-pyridyl)ethenyl)-8,8(1,3-trimethylen)-12,16-dimethyl-4,17-
dioxabicyclo[14.1.0Theptadecane-5,9-dione;
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(4S,7R,8S,95,13E/Z,165(E))-4,8-dihydroxy-16-(1-methyl-2-2-pyridylethenyl)-
1-oxa-5,5-(1,3-trimethylen)-7,9,13-trimethyl-cyclohexadec-13-ene-2,6-dione;

(1S/R,3S(E),7S,10R,11R,12S,16R/S)-7,1 1-dihydroxy-3-(1-methyl-2-(2-
pyridyl)cthenyl)-8,8-(1,3-trimethylen)-10,12,1 6~trimethyl-4,17-
dioxabicyclo[14.1.0]heptadecane-5,9-dione;

(4S,7R.85,98,13E/Z,165(E))-4,8-dihydroxy-16-(1-methyl-2-(2-pyridyl)ethenyl)-
1-0xa-5,5,9,13-tetramethyl-7-propyl-cyclohexadec-13-ene-2,6-dione;

(1S/R_3S(E),7S,10R, 1 1R, 125, 16R/S)-7,11-dikrydroxy-10-propyl-3-(1-methyl-2-
(2-pyridylethenyl)-8,8,12,16-tetramethyl-4,17- '
dioxabicyclo[14.1.0Jheptadecane-5,9-dione;

(48,7R,88,958,13E/Z,165(Z))-4,8-dihydroxy-16-(1-fluor-2-(2-methyl-4-
thiazolyl)ethenyl)-1-oxa-5,5-(1,3-trimethyien)-7,9,13-trimethyl-cyclohexadec-
13-ene-2,6-dione;

(18/R,35(Z),78,10R,118,128,16R/S)-7,1 1-dihydroxy-3-(1-fluor-2-(2-methyl-4-
thiazolyl)ethenyl)-8,8-(1,3-trimethylen)-10,12,16-dimethyl-4,17-
dioxabicyclo{14.1.0Jheptadecane-5,9-dione;

(45,7R,85,95,13E/Z,163(Z))4,8-dihydroxy-16-(1chlor-2-(2-methyl-4-
thiazolyl)ethenyl)-1-0xa-5,5,9,13-tetramethyl-7-ethyl-cyclohexadec-13-ene-2,6-
dione;

(15/R,35(Z),78,10R,118,128,16R/S)-7,11-dihydroxy-3-(1-chlor-2-(2-methyi-4-
thiazolyl)ethenyl)-8 8,12,16-tetramethyl-10-ethyl-4,17-

dioxabicyclof14.1.0Jheptadecane-5.9-dione;
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(4S,7R,88,98,13E/Z,165(Z))4,8-dilydroxy-16-(1-fluor-2-(2-methyl-4-
thiazolyl)ethenyl)-1-oxa-5,5,9,13-tetramethyl-7-ethyl-cyclohexadec-13-ene-2,6-
dione; and

(1S/R,3S(Z),7S,10R,118,12S,16R/S)-7,1 1-dihydroxy-3-(1-fluor-2-(2-methyl-4-

thiazolyl)ethenyl)-8,8,12,16-tetramethyl-10-ethyl-4,17-
dioxabicyclo[14.1.0]heptadecane-5,9-dione.

The use of any one of claims 4-6, wherein

R R® are each independently hydrogen, C>-Cyo alkenyl or Cr-Cyo

alkymyl;
Ré R’ together form an epoxy function or an additional bond;
A4 is a group C(=X)R";
X is a group CR''RY;
R* is hydrogen, halogen, or C;-C;o alkyl; and

R RM are hydrogen/2-methylthiazol-4-y1 or hydrogen/2-pyridyl.

- The use of clsim 11, wherein the compound is selected from the group

coansisting of:
(4S,7R,88,98,13E/Z,165(E))-4,8-dihydroxy-16-(1-methyl-2-(2-pyridyl)ethenyl)-
1-0xa-5,5,9,13-tetramethyl-7-(prop-2-in-1-yl)-cyclohexadec-13-ene-2 6-dione;
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(1S/R,3S8(E),7S,10R,11R,128S,16R/S)-7,1 1-dihydroxy-10-{prop-2-in-1-yI)-3-(2-
(2-pyridyl)ethenyl)-8,8,12,16-tetramethyl-4,17-
dioxabicyclof14.1.0Jheptadecane-5,9-dione;

(4S,7R,83,9S,13E/Z,16S(E))-4,8-dihydroxy-16-(1-methyl-2-(2-pyridyl)ethemyl)-
1-0xa-5,5,9,13-tetramethyl-7-(prop-2-en-1-yl)-cyclohexadec-13-ene-2,6-dione;

(1S/R,35(E),7S,10R,11R,12S,16R/S)-7,1 1-dihydroxy-10-(prop-2-en-1-yI)-3-(1-
methyl-2-(2-pyridyl)ethenyl)-8,8,12,16-tetramethyl-4,17-
dioxabicyclo[14.1.0]beptadecane-5,9-dione;

(4S,7R,8S 95, 13E/Z,16S(E))-4,8-dihydroxy-16-(1-methyl-2-(2-pyridyl)ethenyl)-
1-0xa-5,5,9,13-tetramethyl-7-(but-3-in-1-yl)-cyclohexadec-13-ene-2,6-dione;

(1S/R,38(E),78,10R,11R, 128, 16R/S)-7,11-dihydroxy-10-(but-3-in-1-yi)-3-(1-
methyl-2-(2-pyridyl)ethenyl)-8,8,12,16-tetramethyl-4,17-
dioxabicyclo[14.1.0Jheptadecane-5,9-dione;

(1S/R.38(E),7S,10R,1 iR,lZS,lGRIS)—'I,! 1-dihydroxy-10-(but-3-en-1-yI)-3<1-
methyl-2-(2-pyridyl)ethenyl)-8,8,12,16-tetramethyl-4,17-
dioxabicyclo[ 14.1.0]heptadecane-5,9-dione;

(1S/R,3S(E),7S,10R,11R,128,16R/S)-7,11-dikrydraxy-10-(but-3-en-1-yl)-3-(2-
(2-pyridyl)ethenyl)-8,8,12,16-tetramethyl-4,17-
dioxabicyciof14.1.0Jheptadecane-5,9-dione;

(4S,7R,88 98, 13E/Z,165(Z))-4,8-dihydroxy-16-(1-fluor-2-(2-methylthiazol-4-
yl)ethenyl)-1-0xa-5,5,9,13-tetramethyl-7-(prop-2-in-1-yi)-cyclohexadec-13-ene-
2,6-dione;
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(18/R,38(Z),7S,10R,11R,128,16R/S)-7,1 1 -dihydroxy-10-(prop-2-in-1-yI)-3<(1-
fluor-2-(2-methylthiazol-4-yDethenyl)-8,8,12,16-tetramethyl-4,17-
dioxabicyclo[14.1.0]beptadecane-5,9-dione;

(4S,7R,8S,98,13E/Z,165(Z))4,8-dihydroxy-16-(1-fluor-2-(2-methylthiazol-4-
yl)ethenyt)-1-0xe-5,5,9,1 3-tetramethyl-7-(prop-2-en-1-yl)-cyclohexadec-13-ene-
2,6-dione; and

10 (1S/R.35(Z),7S,10R, 11R, 128, 16R/S)-7,11-dihydroxy-10-(prop-2-en-1-y1)-3-(1-
fluor-2-(2-methylthiszol-4-yl)ethenyl)-8,8,12, 1 6-tetramethyl-4,17-
dioxabicyclo[14.1.0]heptadecane-5,9-dione.

13. A method of treating a bmain discasc associated with proliferative processes
15 comprising administering to an individual in nced thereof a therapeutically
effective amount of an Epothilone as defined in any one of claims 1 to 12.

14. The use or the method according to any one of claims 1 to 12, wherein the
medicament or the Epothilone is to be administered orally, parenteraily, rectally,
20 or locally.
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Compound 1I: 4,8-dihydraxy-16-(1-methyl-2-(2-methyl-4-thiazolyl)-cthenyl)-1-oxa-7-
(1-propyD)-5,5,9,13-tetramethyl-cyclohexadec- 13-ene-2,6-dione
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Compound 2: dihydroxy-3-(1-methyl-2-(2-methyl-4-thiazolyl)-ethenyl)-10-propyl-
8.8,12,16-tetramethyl-4,1 7-dioxabicyclof14.1.0]beptadecane-5,9-dione
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Compound 3: 7,11-dihydroxy-3-(2-methylbenzothiazol-5-yI)-10-(prop-2-en-1-yi)-
5  8,8,12,16-tetramethyl-4,17-dioxabicycio[14.1.0]heptadecane-5,9-dione
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5 Compound 1: 4,8-dihydroxy-16-(1-methyl-2-(2-methyl-4-thiazolyl)-ethenyl)-1-0xa-7-
(1-propyl)-5.5,9,13-tctramethy)-cyclohexadec-13-ene-2,6-dione;
Compound 2: dihydroxy-3-(1-methyl-2-(2-methyl-4-thiazolyl)-ethenyl)-10-propyl-
8,8,12,16-tetramethyl-4,1 7-dioxsbicyclo[14.1.0Theptadecane-5,9-dione;
Compound 3: 7,11-dihydroxy-3-(2-methylbenzothiazol-5-y1)-10-(prop-2-en-1-yI)-
10  8,38,12,16-tctramethyl-4,17-dioxabicyclo[14.1.0]heptadecane-5,9-dione.
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Continuation of Box I.2

Present claims 1-6,7,9,11 relate to an extremely large number of possible
compounds. Support within the meaning of Article 6 PCTand disclosure
within the meaning of Article 5 PCT 1s to be found, however, for only a
very small proportion of the compounds claimed. In the present case, the
claims so lack support, and the application so lacks disclosure, that a .
meaningful search over the whole of the claimed scope 1s° impossible.

Moreover, present claims 1-14 relate to a compound defined (inter alia)
by reference to the following parameter: “average distribution
coefficient between plasma and brain®.

The use of this parameter in the present context 1s considered to lead to
a lack of clarity within the meaning of Article 6 PCT. It is impossible
to compare the parameter the applicant has chosen to employ with what is
set out in the prior art. The lack of clarity 1s such as to render a
meaningful complete search impossible.

Also, independent of the above reasoning, an attempt is made to define
the compound by reference to its pharmacological profile (i.e.
pharmacokinetics), rendering the scope of protection of said claims
obscure (Art 6 PCT). It 1s pointed out that a compound cannot be
sufficiently characterized by its pharsacokinetics. The use of such a
functional definition 1s vague and unclear and leaves the reader in doubt
asfto the meaning of the technical feature (e.g. compounds) to which 1t
refers.

Furthermore, 1t could be understood that all the compounds falling under
formulae of clalms 4,6-12 possess the claimed "average distribution
coefficient between plasma and brain”, which seems to be essentfal for
the treatment of the claimed brain diseases.

Consequently, the search concerning the compounds has been carried out
faor those parts of the clajms which appear to be supported and disclosed,
|1|;lely those parts relating to the compounds 1isted in claims 8,10 and
However some of the compounds 1isted in claim 8 (1.e. al1 the compounds
of the series "dioxabicyclo") dont seem to correspond to the definition
of substituent W given 1in claim 7 (see "(1-methyl-2" moiety before
heterocyciic radical of "dioxabicyclo” compounds of claim 8). Therefore
for the "dioxabicyclo" compounds the search has been performed taking
fnto account the substituent W as described in claim 7.

Furthermore, present claims 1-4 relate to the treatment of a disease
which actually is not well defined. The use of the definition "brain
disease associated with proliferative process®” in the present context is
considered to 1lead to a lack of clarity within the meaning of Article 6
PCT. It ¥s impossible to determine the diseases for which protection
night lTegitimately be sought. The lack of clarity 1s such as to render a
meaningful cosplete search impossible. Consequently, the search
concerning the therapeutic application of the claimed copounds has been
restricted to the diseases 1isted in claim 5 and those reported in the
description from page 8, 1ine 27 to page 9, 1ine 3.
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Claims searched incompletely: 1-14
Claims searched completeky: none

The applicant’s attention 1s drawn to the fact that claims, or parts of
claims, relating to fnventions in respect of which no international
search report has been established need not be the subject of an
international preliminary examination (Rule 66.1(e) PCT). The applicant
1s advised that the EPO policy when acting as an International
Preliminary Examining Authority is normally not to carry out a
preliminary examination on matter which has not been searched. This is
the case irrespective of whether or not the claims are amended following
receipt of the search report or during any Chapter II procedure.
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(57) Extracto: Esta invencién proporciona el uso de Epotilona que presenta un
coeficiente de distribucién promedio entre plasma y cerebro que comprende entre 0,3
y 1,5 en el ensayo de inyeccién de bolo intravenoso en ratén, en la preparacién de un
medicamento para el tratamiento de una enfermedad cerebral asociada con procesos
proliferativos.



USO DE EPOTILONAS EN EL TRATAMIENTO DE
ENFERMEDADES CEREBRALES ASOCIADAS CON
PROCESOS PROLIFERATIVOS

Campo de la invencién

La presente invencién se relaciona con el uso de epotilonas en el
tratamiento de enfermedades cerebrales asociadas con procesos
proliferativos, especialmente tumores cerebrales primarios o secundarios,
esclerosis miltiple y enfermedad de Alzheimer.

Antecedentes de la invencién

Las posibilidades de tratamiento con medicamentos de las
enfermedades cerebrales estdn fuertemente limitadas por la existencia de
la denominada barrera hematoencefilica (BBB). Si bien 1a BBB sirve
como mecanismo profector para prevenir la enfrada de sustancias
exdgenas en el tejido cerebral, desafortunadamente también evita la
entrada de drogas administradas de modo convencional (por via oral,
parenteral, etcétera) (A.Maclicke, Nachr Chem.Tech Lab 1989, 37, 32-
34),

Una clase importante de enfermedades cerebrales que son dificiles
de tratar con medicamentos debido a la razén antes citada es la de las
enfermedades asoctadas con procesos proliferativos, tales como los
tumores cerebrales, la esclerosis muiltiple o la enfermedad de Alzheimer.
Varios estudios sobre estas enfermedades, especialmente sobre céncer,
han brindado algunos detalles sobre la eficacia del direccionamiento de
drogas hacia el cerebro (W. Shapiro, J. Shapiro, Semin. Oncol. 1986, 13,
56-69; M. Donelli et al., Cancer Chemother. Pharmacol 1992, 30, 251-
260). Habitualmente, una droga alcanza mayores concentraciones en el

cerebro cuanto menor es su masa molecular y mayor es su lipofilicidad
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(C. Unger et al., Klin. Wochenschr. 1985, 63, 565-571). Aln asi, en los
ultimos afios se halld, al menos para algunos compuestos (M. Fromm,
Int. J. Clin. Pharmacol. Ther. 2000, 38, 69-74), que existen mecanismos
de exclusién activa dentro de la BBB, de modo que no puede
simplemente calcularse la asimilacién de droga por parte del tejido
cerebral a partir de los datos fisicos o quimicos, sino que debe
determinarsela por via experimental.

Se han desarrollado algunos métodos experimentales para superar
las restricciones de la asimilacién de droga en el tejido cerebral causadas
por la BBB; por ejemplo, aplicacién intratecal directa de drogas, uso de
vehiculos solubles en lipidos o alteracion de 1a BBB por aplicacién de
grandes dosis de manitol u otros compuestos (E. Galanis et al., Curr.
Opin. Neurol. 2000, 13, 619-625; H. Lahrmann et al., J. Neurol.
Neurochir. Psychiatr. 2001, 2, 16-20). Sin embargo, estos métodos estdn
asociados con desventajas y/o efectos colaterales considerables. Se
considera que la mayor parte de ellos estin en etapa experimental, es
decir, no pueden considerarse como terapias comunes.

Como resultado de los trabajos anteriores, puede establecerse que
la mayor parte de los agentes citostiticos (que es 1a clase méis importante
de drogas para el tratamiento de las enfermedades asociadas con procesos
proliferativos) no alcanzan la misma concentracién en el liquido
encefilico, en comparacién con el plasma sangufneo, cuando se aplican
por via sistémica. Por ejemplo, se hallé recientemente que pueden
alcanzarse concentraciones méximas en el liquido de 20-30% de las
existentes en plasma cuando se usan nitrosoureas, de las que se considera
que son el tipo de agente citostitico que mejor penetra la BBB
(Therapiekonzepte Onkologie; Seeberger, S, Schiitte, J. (Editores), 3°
edicién, Springer, Berlin 1998). Se considera que las nitrosoureas, y una

combinacién de nitrosoureas con procarbazina y vincristina (terapia
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PCY), son los agentes quimioterapéuticos comunes para el tratamiento
del cincer de cerebro (H. Lahrmann et al., J. Neurol. Neurochir.
Psychiatr. 2001, 2, 16-20; E. Galanis et al., Curr. Opin. Neurol. 2000, 13,
619-625).

Los agentes citostiticos se pueden distinguir de acuerdo con el
mecanismo de su actividad farmacolégica. Las clases més importantes de
compuestos citostiticos son los antimetabolitos (p.ej., fluorouracilo,
citarabina, mercaptopurina), agentes antimicéticos (p.ej., colchicina,
paclitaxel, podofilotoxina, vinca-alcaloides), agentes alquilantes (p. ej.,
cigplatina, nitrosoureas, mostazas de nitrégeno), antibidticos (p.ej.,
bleomicina) y agentes cuyo mecanismo de eficacia terapéutica se
desconoce (p.cj., asparraginasa).

Aunque se hallé que los agentes alquilantes son ttiles para el
tratamiento de céncer, es una gran desventaja para estos compuestos que
su mecanismo farmacolégico en si tenga un gran potencial carcinogénico.

En particular, los compuestos con grupos nitroso (nitrosoureas y
nitrosoaminas), que se describieron previamente como drogas eficientes
para el tratamiento en cerebro, tienen estos efectos: 57 de las 60
nitrosoureas (95%) en las que se evalubé actividad carcinogénica
resultaron activas (CD Rompp Chemie Lexikon - Versién 1.0,
Stuttgart/Nueva York: Georg Thieme Verlag 1995). Por consiguiente,
seria deseable proveer compuestos para €l tratamiento eficiente de
enfermedades cercbrales asociadas con procesos proliferativos que
tuvieran propiedades de penetracién de la BBB similares o mejores que
las de las nitrosoureas, pero sin su potencial carcinogénico.

Dentro del grupo de agentes antimitéticos, el Paclitaxel (Taxol®)
es el miembro més conocido y uno de los medicamentos anti-cancerosos
mas vendidos actualmente. Desafortunadamente, el paclitaxel tiene una
capacidad de penetracién muy pobre de la BBB (M. Glantz et al., J. Natl.
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Cancer Inst. 1995, 87, 1077-1081) y, por consiguiente, no se considera
util para el tratamiento de enfermedades cerebrales por medio de las rutas
de administraciébn convencionales. Se hallé que otros agentes
antimitéticos, que bloquean el huso mitético de células en proliferacién
por unién al péptido del huso, tubulina, y de esa manera causan una
apoptosis, son poderosos agentes anti-cancerosos (K.-H. Altmann, Curr.
Opin. Chem. Biol. 2001, 5, 424-431), respecto de los cuales se han
informado menos efectos carcinogénicos que en el caso de los agentes
alquilantes antes descriptos. Las epotilonas pertenecen también a este
grupo de drogas.

Los productos naturales epotilona A y B, asi como algunos de sus
derivados sintéticos, han tomado recientemente interés en conexién con
¢l tratamiento del cancer, y se ha realizado una gran cantidad de trabajos
sobre su sintesis (K. Nicolaou et al., Angel;v. Chem. 1998, 110, 2120-
2153) y la sintesis de estructuras modificadas.

En las publicaciones WO 99/07692, WO 99/02514 y WO
99/67252 se describen derivados de epotilona, su sintesis y su uso
farmacéutico.

La publicacién WO 00/66589 se refiera a la sintesis y el uso
farmacéutico de derivados de epotilona que tienen un sustituyente que
contiene alquenilo, alquinilo o un éter ciclico en la posicién 6 del anillo
macrociclico.

En la publicacibon WO 00/49021 se describen derivados de
epotilona con un sustituyente de halégeno en la posicién 16 y la sintesis
de los mismos.

En la publicacién WO 00/71521 se describe un método para la
sintesis de epotilonas olefinicas.

La publicacion WO 98/25929 se refiere a la fabricacién de
bibliotecas de drogas de epotilona.
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La publicacion WO 99/43320 menciona, de una forma muy
general, €l uso de epotilonas para el tratamiento de céancer. La
descripcién se enfoca en el desarrollo de condiciones de aplicacién para
el compuesto particular epotilona B, con €l fin de tratar un amplio rango
de variedades de cincer. No se mencionan en este documento las
dificultades del tratamiento de enfermedades cerebrales asociadas con
los procesos proliferativos antes descriptos, o ninguna de las ventajas
especificas del uso de epotilonas en este &mbito.

Recientemente, se hallo que algunas epotilonas muestran, en
forma inesperada, una capacidad particularmente buena de penetracién
a través de la BBB, en comparacién con ofros agentes citostiticos
(agentes antimitdticos y otros), y, por consiguiente, son particularmente
utiles para la fabricacién de medicamentos para tratar enfermedades
cerebrales asociadas con procesos proliferativos. Debido a su
mecanismo de accién farmacoldgica, estos compuestos pueden usarse
también para el tratamiento de enfermedades distintas del céncer, que
estan asociadas con una actividad proliferativa.

Resumen de la invencién

Por consiguiente, la presente invencién se relaciona con el uso de
epotilonas para ¢l tratamiento de enfermedades cerebrales asociadas con
procesos proliferativos, o con la preparacién de un medicamento para
tratar enfermedades cerebrales asociadas con procesos proliferativos. Se
relaciona también con métodos para tratar enfermedades cerebrales
asociadas con procesos proliferativos por medio de la administracién
oral, rectal, local o parenteral, preferiblemente por inhalacién,
intravenosa o intraperitoneal, mis preferiblemente intravenosa, de una
epotilona.

Para los propésitos de la presente invencién, se define una



epotilona como una molécula ciclica con un anillo de 16 miembros y
sustifuyentes variables, y con una actividad farmacéutica como agente
citostitico que se una a la tubulina (Asnes et al., Anal. Biochem. 1979,
98, 64-73; Job et al., Cellular Pharmacol. 1993, 1 (Suplemento I), S7-
S10; Lichtner et al., PNAS 2001, 98, 11743-11748). Las epotilonas
preferidas para usar de acuerdo con la presente invencién muestran
ademis un coeficiente de distribucién promedio entre el plasma y el
cerebro de entre 0,3 y 1,5, medido por medio de un ensayo de inyeccién
en bolo en ratén, como se describe en la presente documentacién,

Otro subgrupo preferido es aquél en que la molécula de epotilona
es una molécula de lactona o lactama.

Un subgrupo preferido es aquél donde la epotilona muestra un
coeficiente promedio de distribucién entre el plasma y el cerebro de entre
0,6 y 1,2 en el ensayo de inyeccion en bolo en ratén.

Un subgrupo preferido es el uso para el tratamiento de una
enfermedad cerebral seleccionada del grupo que consiste en un tumor
cerebral primario, un tumor cerebral secundario, la enfermedad de
Alzheimer y la esclerosis miltiple.

Las epotilonas preferidas para usar en la presente invencién son

compuestos de la férmula general:
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donde:

R R" son, independientemente entre si, hidrégeno, C,-C,, alquilo,
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arilo, aralquilo, o forman juntos un grupo (CH:)n,, donde el
valor de m comprende entre 2 y 5;

son, independientemente entre si, hidrégeno, C;-C,, alquilo,
arilo, aralquilo, o forman juntos un grupo -(CH,), donde el
valor de n comprende entre 2 a 5§, o C,-C, alquenilo o C,-C;
alquinilo;

es hidrégeno, C;-C,, alquilo, arilo, aralquilo;

son, independientemente entre sf, hidrégeno, C,-C,, alquilo,
arilo, aralquilo, o forman juntos un grupo -(CH,),-, donde p es
2as;

es hidrégeno, C;-Cjealquilo, arilo, aralquilo, CO.H,
COsalquilo, CH,OH, CH;0O-alquilo, CH;O-acilo, CN,
CH,NH;, CH;N-(alquilo, acilo), ; o CH;Hal,

son, cada uno, hidrégeno, o forman juntos un enlace adicional
o juntos forman una funcién epoxi;

es Oo CHy;

es un grupo H,C-CH,, HC=CH, C=C, CH(OH)-CH(OH),
CH(OH)-CH,, CH;-CH(OH), CHa-0, O-CHy; HC/——CH;

es un grupo C(=X)R%, o es un radical aromético o
heteroaromético bi- o triciclico;

es O, o dos grupos OR® o un grupo C,-C, alquilendioxi (que
puede ser de cadena lineal o ramificada) o H/OR® o un grupo
CR'R",;

es hidrégeno, C,-C,q alquilo, arilo, aralquilo, halégeno, CN;
es hidrégeno o un grupo protector PG*;

son, independientemente entre sf, hidrégeno, C;-Cy alquilo,
arilo, aralquilo, o junto con el carbono del metileno forman un

anillo carbocicfico 5 a 7 miembros;
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y/ es O o H/OR';

R"? es hidrégeno o un grupo protector PG%;

AY s un grupo O-C(=0), O-CH,, CH,-C(=0), NR*-C(=0),
NR?*'-SO,;

R*® es un grupo C;-Cy alquilo;

R* es hidrégeno o C,-Cyo alquilo;

PG*,PG* es C;-Cy alquilo, C4-C; cicloalquilo, que puede contener un
atomo de oxigeno en el anillo, arilo, aralquilo, C;-Cy acilo,
aroilo, C,-C;y alquilsulfonilo, arilsulfonilo, tri(C;-Cy
alquilo)sililo, di (C,-C; alquilo)arilsililo, (C;-Cy alquilo)di-
arilsililo o tri(aralquil)sililo;

como un estereoisdmero tUnico o una mezcla de distintos

estereosiémeros, y/o como una sal aceptable para uso farmacéutico del

mismo,

Estos compuestos se pueden utilizar ventajosamente en el
tratamiento, o para la manufactura, de un medicamento destinado al
tratamiento de una enfermedad cerebral asociada con procesos
proliferativos.

En una forma de realizacidon adicional, la presente invencién se
relaciona con un método de tratamiento de una enfermedad cerebral
asociada con procesos proliferativos que comprende la administracién a
un individuo que lo necesita de una cantidad eficaz para uso terapéutico

de una epotilona, definida previamente.

Formas de realizacién preferidas
El término “enfermedad cerebral asociada con procesos

proliferativos”, como se utiliza en el contexto de la presente invencion,
incluye, p.ej., tumores cercbrales primarias, tal como astrocitomas,

oligodendrogliomas, pinealomas, meduloblastomas, neurilemomas,
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meningeomas y ependimomas; tumores cerebrales secundarios,

esclerosis miltiple y mal de Alzheimer, todos los cuales representan en-

fermedades cerebrales preferidas asociadas con procesos proliferativos
que pueden ser tratadas de acuerdo con la presente invencién.

Las enfermedades cerebrales particularmente preferidas asociadas
con procesos proliferativos que serén tratadas con la administracién de
epotilona de acuerdo con la presente invencién son tumores cerebrales
primarios y secundarios.

El término “cantidad eficaz para uso terapéutico”, tal como se usa
aqui, se refiere a la cantidad de un compuesto de la invencién que,
cuando se administra a un individuo que lo necesita, es suficiente para el
tratamiento, que se definird a continuacién, de enfermedades cerebrales
asociadas con procesos proliferativos. La cantidad que constituye una
“cantidad eficaz para uso terapéutico” varia segin el compuesto, la
enfermedad y la severidad de la misma, y la edad del ser humano a tratar,
pero puede ser determinada con los procedimientos de rutina por un
experto en el arte teniendo en cuenta su propia experiencia y esta
memoria descriptiva.

Los términos “iratar” o “tratamiento”, tal como se usan aqui, se
refieren al tratamiento de una enfermedad cerebral en un individuo,
donde dicha enfermedad estd asociada con procesos proliferativos; e
incluyen:

(i) prevenir la recurrencia de la enfermedad en un individuo, en particular
cuando dicho individuo necesita un tratamiento medicamentoso
adicional después de una terapia quinirgica o medicamentosa
anterior;

(ii) inhibir la enfermedad, es decir, detener su desarrollo; o

(iii) aliviar la enfermedad, es decir, causar una regresién de la
enfermedad.
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El término “alquilo”, tal como se usa aqui, se refiere a grupos
alquilo de cadena lineal o ramificada, por ejemplo, metilo, etilo, propilo,
isopropilo, n-butilo, t-butilo, n-pentilo, neopentilo, heptilo o decilo. Los
grupos alquilo pueden ser perfluorados o estar sustituidos con uno a
cinco sustifuyentes seleccionados del grupo formado por hal6geno,
hidroxi, C;-C,4 alcoxi 0 C¢-C,; arilo (que puede estar sustituido con uno a
tres &tomos de halégeno).

El término “arilo”, tal como se usa aqui, se refiere a un grupo
aromatico carbociclico o heterociclico que contiene S a 14 dtomos de
anillo, por ejemplo, fenilo, naftilo, furilo, tienilo, piridilo, pirazolilo,
pirimidinilo, oxazolilo, piridazinilo, pirazinilo, quinolilo o tiazolilo. Los
grupos arilo se pueden sustituir con uno o varios sustituyéntes
seleccionados del grupo formado por halégeno, hidroxi, alcoxi, -CO,H, -
CO; alquilo, -NH;, -NO,, -Nj3, -CN, C,-Cy alquilo, C,-Cy acilo 0 C;-Cy
aciloxi. Los heterodtomos pueden ser oxidados, si esto no causa una
pérdida del caridcter aromitico, por ejel;lplo, un grupo piridina puede ser
oxidado para obtener un N-6xido de piridina.

El término “aralquilo”, tal como se usa aqui, se refiere a un grupo
que puede contener hasta 14 4tomos en el anillo arilo (se prefiere entre
cinco y diez) y uno a ocho 4tomos de carbono en la cadena de alquilo (se
prefiere entre uno y cuatro), por e¢jemplo, bencilo, feniletilo, naftilmetilo,
naftiletilo, furilmetilo, tieniletilo o piridilpropilo. Los anillos se pueden
sustituir con uno o varios sustituyentes seleccionados del grupo formado
por halégeno, hidroxi, alcoxi, -CO,H, -CO; alquilo, -NH,, -NO,, -Nj, -
CN, C,-Cy alquilo, C;-C5 acilo o C,-Cy aciloxi.

Los grupos protectores PG pueden ser grupos sililo sustituidos con
alquilo y/o arilo, C,-Cy alquilo, C4-C; cicloalquilo que puede contener
un atomo de oxigeno en el anillo, arilo, aralquilo, C;-Cy acilo, aroilo,

alquilo o arilsulfonilo. Se prefieren los grupos que se pueden eliminar
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facilmente de la molécula, por ejemplo, metoximetilo, metoxietilo,
etoxietilo, tetrahidropiranilo, tetrahidrofuranilo, trimetilsililo, trietilsililo,
t-butildimetilsililo, tribencilsililo, triisopropilsililo, bencilo, p-nitroben-
cilo, p-metoxibencilo, asi como alquilsulfonilo o arilsulfonilo. Los
grupos acilo preferidos son formilo, acetilo, propionilo, pivaloilo, butirilo
o benzoilo, todos los cuales pueden estar sustituidos con uno o varios
grupos amino y/o hidroxi.

Un grupo preferido comprende compuestos de l1a formula general
indicada previamente, donde A-Y es O-C(=0); D-E es H,C-CH;; G es
CHa; Z es O; R", R," son ambos C,-Cjo alquilo o forman juntos un grupo
-(CH,),, donde p comprende entre 2 y 3; R* R*® son, independientemente
entre sf, hidrégeno, C,-C, alquilo, C;-C,q alquenilo o C,-C, alquinilo;
R? es hidrégeno; R*, R* son, independientemente entre si, hidrégeno o
Ci-Cyo alquilo; R®es C-Cyo alquilo.

Otro grupo preferido comprende compuestos de la férmula
general indicada previamente, donde R%, R® son, independientemente
entre sf, hidrégeno, C,-Cyo alquenilo o C,-Cyo alquenilo; R®, R’ forman
una funcién epoxi o forman juntos un enlace adicional; W es un radical
2-metilbenzotiazol-5-ilo o un radical 2-metilbenzoxazol-5-ilo o un
radical quinolina-7-ilo.

En este grupo, un subgrupo preferido comprende compuestos
seleccionados entre:

(4S,7R,88,9S,13E/Z,1 6S(E))-4,8-dihidroxi-16-(2-metil-

_benzoxazol-5-il)-1-oxa-5,5,9,13-tetrametil-7-(prop-2-en-1-il)-
ciclohexadec-13-en-2,6-diona;

(1/R,35(E),7S,10R,11R,128,16R/S)-7,1 1-dihidroxi-10-(prop-2-
en-I-il)-3-(1-metil-2-(2-metil-benzoxazol-5-il)-8,8,12,16-tetrametil-
4,17-dioxabiciclo[14.]1.0]heptadecan-5,9-diona;

(48,7R,88,9S,13E/Z,16S(E))-4,8-dihidroxi-16-(2-metil-

v 4
46



g

benzotiazol-5-il)-1-0xa-5,5,9,13-tetrametil-7-(prop-2-en-1-il)-
ciclohexadec-13-en-2,6-diona;
(1S/R,38(E),7S,10R,11R,128,16R/S)-7,11-dihidroxi-10-(prop-2-
en-1-il)-3-(1-metil-2-(2-metil-benzotiazol-5-il)-8,8,12,16-tetrametil-
4,17-dioxabiciclo[14.1.0]heptadecan-5,9-diona;
(4S,7R,88,9S,13E/Z,16S(E))-4,8-dihidroxi-16-(2-metil-
benzotiazol-5-il)-1-oxa-9,13-dimetil-5,5-(1,3-trimetilen)-7-(prop-2-en-
1-il)-ciclohexadec-13-en-2,6-diona;
(1S/R,3S(E),7S,10R,11R,128S,16R/S)-7,1 1-dihidroxi-10-(prop-2-
en-1-il)-3-(1-metil-2-(2-metil-benzotiazol-5-il)-12,16-dimetil-8,8-(1,3-
trimetilen)-4,17-dioxabiciclo [14.1.0]heptadecan-5,9-diona;
(4S,7R,88,9S,13E/Z,16S(E))-4,8-dihidroxi-16-(2-metil-
benzotiazol-5-il)-1-oxa-5,5,9,13-tetrametil-7-(prop-2-in-1-il)-
ciclohexadec-13-en-2,6-diona;
(1S/R,35(E),7S,10R,11R,128,16R/S)-7,11-dihidroxi-10-(prop-2-
in-1-il)-3-(1-metil-2-(2-metil-benzotiazol-5-il)-8,8,12,16-tetrametil-
4,17-dioxabiciclo[14.1.0]heptadecan-5,9-diona;
(48,7R,8S,9S8,13E/Z,16S(E))-4,8-dihidroxi-16-(quinolin-2-il)-1-
oxa-5,5,9,13-tetrametil-7-(prop-2-en-1-il)-ciclohexadec-13-en-2,6-
diona;
(1S/R,3S(E),7S,10R,11R,128,16R/S)-7,11-dihidroxi-10-(prop-2-
en-1-il)-3-(1-metil-2-(quinolin-2-il)-8,8,12,16-tetrametil-4,17-
dioxabiciclo[14.1.0Jheptadecan-5,9-diona;
(4S,7R,8S,9S,13E/Z,16S(E))4,8-dihidroxi-16-(2-metil-
benzotiazol-5-il)-1-aza-5,5,9,13-tetrametil-7-(prop-2-en-1-il)-
ciclohexadec-13-en-2,6-diona; y
(1S/R,3S(E),7S,10R,11R,12S,16R/S)-7,11-dihidroxi-10-(prop-2-
en-1-il)-3-(1-metil-2-(2-metil-benzotiazol-5-il)-8,8,12,16-tetrametil-4-
aza-17-oxabiciclo[14.1.0Theptadecan-5,9-diona.
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Otro grupo de compuestos preferidos comprende compuestos de
la férmula general indicada previamente, donde R?*, R® son,
independientemente entre si, hidrégeno o C;-C; alquilo; R®, R’ forman
una funci-én epoxi 0o forman un enlace adicional; W es un grupo
CEX)RY; X es un grupo CR'R''; R® es hidrégeno, halégeno, C;-Cio
alquilo; R, R" son hidrégeno/2-metiltiazol-4-ilo o hidrégeno/2-
piridilo.

En este grupo, un subgrupo preferido comprende compuestos
seleccionados entre:

(4S,7R,88,98,13E/Z,16S(E))-4,8-dihidroxi-16-(1-metil-2-(2-metil-
4-tiazolil)etenil)-1-oxa-5,5,9,13-tetrametil-7-etil-ciclohexadec-13-en-2,6-
diona;

(1S/R,3S(E),7S,10R,11R,128S,16R/S)-7,1 1-dihidroxi-10-etil-3-(1-
metil-2-(2-metil-4-tiazolil)etenil)-8,8,12,16-tetrametil-4,17-
dioxabiciclo[14.1.0]heptadecan-5,9-diona;

(4S,7R,88,98,13E/Z,16S(E))-4,8-dihidroxi-16-(1-metil-2-(2-metil-
4-tiazolil)etenil)-1-oxa-5,5-(1,3-trimetilen)-9, 13-dimetil-7-etil-
ciclohexadec-13-en-2,6-diona;

(1S/R,3S(E),7S,10R,11R,128,16R/S)-7,11-dihidroxi-10-etil-3-(1-
metil-2-(2-metil-4-tiazolil)etenil)-8,8-(1,3-trimetilen)-12,16-dimetil-4,17-
dioxabiciclo[14.1.0Theptadecan-5,9-diona;

(4S,7R,88,9S,13E/Z,16S(E))-4,8-dihidroxi-16-(1-metil-2-(2-metil-
4-tiazolil)etenil)-1-oxa-5,5,9,13-tetrametil-7-propil-ciclohexadec-13-en-
2,6-diona;

(1S/R,3S(E),7S,10R,11R,12S,16R/S)-7,11-dihidroxi-10-propil-3-
(1-metil-2-(2-metil-4-tiazolil)etenil)-8,8,12,16-tetrametil-4,17-
dioxabiciclo[14.1.0]heptadecan-5,9-diona;

(4S,7R,8S,9S,13E/Z,16S(Z))-4,8-dihidroxi-16-(1-fluoro-2-(2-
metil-4-tiazolil)etenil)-1-oxa-5,5,7,9,13-pentametil-ciclohexadec-13-en-
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2,6-diona;

(1S/R,38(2),7S,10R,118,128,16R/S)-7,11-dihidroxi-3-(1-fluoro-2-
(2-metil-4-tiazolil)etenil)-8,8,10,12,16-pentametil-4,17-
dioxabiciclo[14.1.0]heptadecan-5,9-diona;

(4S,7R,8S,9S,13E/Z,16S(Z))-4,8-dihidroxi-16-(1-fluoro-2-(2-
metil-4-tiazolil)etenil)-1-oxa-5,5,9,13-tetrametil-7-etil-ciclohexadec-13-
en-2,6-diona;

(1S/R,38(2),78,10R,118,12S,16R/S)-7,11-dihidroxi-3-(1-fluoro-2-
(2-metil-4-tiazolil)etenil)-8,8,12,16-tetrametil-10-etil-4,17-
dioxabiciclo[14.1.0]heptadecan-5,9-diona;

(4S,7R,8S,95,13E/Z,16S(Z))-4,8-dihidroxi-16-(1-fluoro-2-(2-
metil-4-tiazolil)etenil)-1-oxa-5,5-(1,3-trimetilen)-7,9,13-dimetil-
ciclohexadec-13-en-2,6-diona;

(1S8/R,3S(Z),7S,10R,118,128,16R/S)-7,11-dihidroxi-3-(1-fluoro-2-
(2-metil-4-tiazolil)etenil)-8,8-(1,3-trimetilen)-10,12,16-trimetil-4,17-
dioxabiciclo[14.1.0]heptadecan-5,9-diona;

(4S,7R,88,98,13E/Z,16S(Z))-4,8-dihidroxi-16-(1-fluoro-2-(2-
metil-4-tiazolil)etenil)-1-oxa-5,5-(1,3-trimetilen)-9,13-dimetil-7-etil-
ciclohexadec-13-en-2,6-diona; .

(18/R,38(Z),7S,10R,118,128,16R/S)-7,1 I -dihidroxi-3-(1-fluoro-2-
(2-metil-4-tiazolil)etenil)-8,8-(1,3-trimetilen)-12,1 6-dimetil-10-etil-4,17-
dioxabiciclo[14.1.0Theptadecan-5,9-diona;

(4S,7R,85,98,13E/Z,16S(Z))-4,8-dihidroxi-16-(1-cloro-2-(2-metil-
4-tiazolil)etenil)-1-oxa-5,5,7,9, 1 3-pentametil-ciclohexadec-13-en-2,6-
diona;

(1S/R,38(2),7S,10R,118,128,16R/S)-7,1 1-dihidroxi-3-(1-cloro-2-
(2-metil-4-tiazolil)etenil)-8,8,10,12,1 6-pentametil-4,17-
dioxabiciclo[14.1.0]heptadecan-5,9-diona;

(4S,7R,88,98,13E/Z,16S(Z))-4,8-dihidroxi-16-(1-cloro-2-(2-metil-
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4-tiazolil)etenil)-1-oxa-5,5,9,1 3-tetrametil-7-etil-ciclohexadec-13-en-2,6-
diona;

(1S8/R,35(Z),7S,10R,118,128S,16R/S)-7,11-dihidroxi-3-(1-cloro-2-
(2-metil-4-tiazolil)etenil)-8,8,12, 1 6-tetrametil-10-etil-4,17-
dioxabiciclo[14.1.0]heptadecan-5,9-diona;

(4S,7R,88,9S,13E/Z,165(Z))-4,8-dihidroxi-16-(1-cloro-2-(2-metil-
4-tiazolil)etenil)-1-0xa-5,5,9,13-tetrametil-7-propil-ciclohexadec-13-en-
2,6-diona;

(1S/R,38(Z),78,10R,118S,12S,16R/S)-7,11-dihidroxi-3-(1-cloro-2-
(2-metil-4-tiazolil)etenil)-8,8,12,16-tetrametil-10-propil-4,17-
dioxabiciclo[14.1.0]heptadecan-5,9-diona;

(4S,7R,88,9S8,13E/Z,16S(E))-4,8-dihidroxi- 16-(1-metil-2-(2-
piridil)etenil)-1-oxa-5,5,9,13-tetrametil-7-propil-ciclohexadec-13-en-2,6-
diona;

(1S/R,3S(E),7S,10R,11R,128,16R/S)-7,11-dihidroxi-10-propil-3-
(1-metil-2-(2-piridil)etenil)-8,8,12,16-tetrametil-4,17-
dioxabiciclo[14.1.0]heptadecan-5,9-diona;

(4S,7R,8S,9S,13E/Z,16S(E))4,8-dihidroxi-16-(1-metil-2-(2-
piridil)etenil)-1-oxa-5,5-(1,3-trimetilen)-9, 1 3-dimetil-7-etil-
ciclohexadec-13-en-2,6-diona;

(1S/R,3S(E),7S,10R,11R,128,16R/S)-7,1 1-dihidroxi-10-etil-3-(1-
metil-2-(2-piridil)etenil)-8,8-(1,3-trimetilen)-12,16-dimetil-4,17-
dioxabiciclo{14.1.0Theptadecan-5,9-diona;

(4S,7R,8S5,9S,13E/Z,165(E))-4,8-dihidroxi- 1 6-(1-metil-2-(2-
piridil)etenil)-1-oxa-5,5-(1,3-trimetilen)-7,9,13-trimetil-ciclohexadec-13-
en-2,6-diona;

(1S/R,38(E),7S,10R,11R,12S,16R/S)-7,11-dihidroxi-3-(1-metil-2-
(2-piridil)etenil)-8,8-(1,3-trimetilen)-10,12,16-trimetil-4,17-
dioxabiciclo[14.1.0]heptadecan-5,9-diona;
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(4S,7R,88,9S,13E/Z,1 65(E))-4,8-dihidroxi-16-(1-metil-2-(2-
piridil)etenil)-1-oxa-5,5,9,13-tetrametil-7-propil-ciclohexadec-13-en-2,6-
diona;

(1S/R,3S(E),7S,10R,11R,128S,16R/S)-7,11-dihidroxi-10-propil-3-
(1-metil-2-(2-piridil)etenil)-8,8,12,16-tetrametil-4,17-
dioxabiciclo[14.1.0Theptadecan-5,9-diona;

(4S,7R,88,98,13E/Z,16S(Z))-4,8-dihidroxi-16-(1-fluoro-2-(2-
metil-4-tiazolil)etenil)- 1-oxa-5,5-(1,3-trimetilen)-7,9,13-trimetil-
ciclohexadec-13-en-2,6-diona;

(1S/R,38(Z),7S,10R,118,12S,16R/S)-7,11-dihidroxi-3-(1-fluoro-2-
(2-metil4-tiazolil)etenil)-8,8-(1,3-trimetilen)-10,12,16-dimetil-4,17-
dioxabiciclo[14.1.0]heptadecan-5,9-diona;

(4S,7R,88,98,13E/Z,165(Z))-4,8-dihidroxi-16-(1-cloro-2-(2-metil-
4-tiazolil)etenil)-1-0xa-5,5,9,13-tetrametil-7-etil-ciclohexadec-13-en-2,6-
diona;

(1S/R,38(Z),7S,10R,118,12S,16R/S)-7,11-dihidroxi-3-(1-cloro-2-
(2-metil-4-tiazolil)etenil)-8,8,12,16-tetrametil-10-etil-4,17-
dioxabiciclo[14.1.0]heptadecan-5,9-diona;

(4S,7R,88,9S8,13E/Z,16S(Z))-4,8-dihidroxi- 16-(1-fluoro-2-(2-
metil-4-tiazolil)etenil)-1-oxa-5,5,9,13-tetrametil-7-etil-ciclohexadec-13-
en-2,6-diona; y

(1S/R,38(Z),7S,10R,118,12S,16R/S)-7,1 1-dihidroxi-3-(1-fluoro-
2-(2-metil-4-tiazolil)etenil )-8,8,12,16-tetrametil-10-etil-4,17-
dioxabiciclo[14.1.0]heptadecan-5,9-diona.

Otro grupo preferido comprende compuestos de la férmula
general indicada previamente, donde R R® son, independientemente
entre sf, hidrégeno, C,-Cy, alquenilo o C;-C), alquenilo; R, R’ forman
una funcion epoxi o forman juntos un enlace adicional; W es un grupo
C(E=X)RY, X es un grupo CR'R"; R® es hidrégeno, halégeno, C,-Cyo



alquilo; R!%, R!! son hidrégeno/2-metiltiazol-4-ilo o hidrégeno/2-
piridilo.

En este grupo, un subgrupo preferido comprende compuestos
seleccionados entre:

(4S,7R,88,98,13E/Z,16S(E))4,8-dihidroxi-16-(1-metil-2-(2-
piridil)etenil)-1-oxa-5,5,9,13-tetrametil-7-(prop-2-in-1-il)-ciclohexadec-
13-en-2,6-diona;

(1S/R,3S(E),7S,10R,1 1R,12S,16R/S)-7,11-dihidroxi-10-(prop-2-
in-1-il)-3-(2-(2-piridil)etenil)-8,8,12,16-tetrametil-4,17-
dioxabiciclo[14.1.0]heptadecan-5,9-diona;

(4S,7R,8S,98,13E/Z,16S(E))-4,8-dihidroxi-16-(1 -metil-2-(2-
piridil)etenil)-1-oxa-5,5,9,13-tetrametil-7-(prop-2-en-1-il)-
ciclohexadec-13-en-2,6-diona;

(1S/R,3S(E),7S,10R,11R,128,16R/S)-7,11-dihidroxi-10-(prop-2-
en-1-il)-3-(1-metil-2-(2-piridil)etenil)-8,8,12,16-tetrametil-4,17-
dioxabiciclo[14.1.0]heptadecan-5,9-diona;

(4S,7R,88,9S,13E/Z,16S(E))4,8-dihidroxi-16-(1-metil-2-(2-
piridil)etenil)-1-oxa-5,5,9,13-tetrametil-7-(but-3-in-1-il)-ciclohexadec-
13-en-2,6-diona;

(1S/R,3S8(E),7S,10R,11R,12S,16R/S)-7,11-dihidroxi-10-(but-3-in-
1-il)-3-(1-metil-2-(2-piridil)etenil)-8,8,12,16-tetrametil-4,17-
dioxabiciclo[14.1.0]heptadecan-5,9-diona;

(1S/R,3S(E),7S,10R,11R,128S,16R/S)-7,11-dihidroxi-10-(but-3-en-
1-il)-3-(1-metil-2-(2-piridil)etenil)-8,8,12,16-tetrametil-4,17-
dioxabiciclo[14.1.0]heptadecan-5,9-diona;

(1S/R,35(B),7S,10R,1 1R, 12S,16R/S)-7,11-dihidroxi-10-(but-3-en-
1-il)-3-(2-(2-piridil)etenil)-8,8,12,16-tetrametil-4,17-
dioxabiciclo[14.1.0]heptadecan-5,9-diona;

(4S,7R,8S,9S,13E/Z,168(Z))~4,8-dihidroxi-16-(1 -fluoro-2-(2-



metiltiazol-4-il)etenil)-1-oxa-5,5,9,13-tetrametil-7-(prop-2-in-1-il)-
ciclohexadec-13-en-2,6-diona;

(1S/R,35(2),7S,10R,11R,128§,16R/S)-7,11-dihidroxi-10-(prop-2-
in-1-il)-3-(1-fluoro-2-(2-metiltiazol-4-il)etenil)-8,8,12,16-tetrametil-4,17-
dioxabiciclo[ 14.1.0]heptadecan-5,9-diona;

(4S,7R,88,98,13E/Z,16S(Z))-4,8-dihidroxi-16-(1-fluoro-2-(2-
metiltiazol-4-il)etenil)-1-oxa-5,5,9,13-tetrametil-7-(prop-2-en-1-il)-
ciclohexadec-13-en-2,6-diona; y

(1S/R,38(Z),7S,10R,11R,128,16R/S)-7,11-dihidroxi-10-(prop-2-
en-1-il)-3-(1-fluoro-2-(2-metiltiazol-4-il)etenil)-8,8,12,16-tetrametil-
4,17-dioxabiciclo[14.1.0]heptadecan-5,9-diona.

Las sintesis de los compuestos recién enumerados se describen en
las Solicitudes de Patente Internacional WO 99/07692, WO 00/49021 y
WO 00/66589, que se incorporan en este documento a modo de
referencia.

Para el uso acorde con la invencién, los compuestos se pueden
formular utilizando los métodos conocidos en el arte. Las composiciones
para una aplicacién por via oral, rectal, parenteral o local se pueden
preparar en la forma de tabletas, cépsulas, granulados, supositorios,
implantes, soluciones, suspensiones o emulsiones acuosas u oleosas
estériles inyectables, aerosoles, pomadas, cremas o geles, preparaciones
de liberacién demorada o implantes de liberaciébn demorada. Los
compuestos también se pueden administrar utilizando sistemas de
dosificacién implantables.

El o los compuestos farmacéuticamente activos se pueden mezclar
entonces con los adyuvantes conocidos en el arte, tal como goma aribica,
talco, almidén, manitol, metilcelulosa, lactosa, agentes tensioactivos tal
como Tweens® o Myr)®, estearato de magnesio, vehiculos acuosos o no

acuosos, derivados de parafina, agentes humectantes, agentes
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dispersantes, emulsionantes, conservantes y saborizantes.

Los compuestos se pueden usar en la forma de los clatratos de O-,
0O- o O-ciclodextrina o de O-, 0- o O-ciclodextrinas sustituidas o en la
forma de una composicién liposémica, en particular una composicién
liposémica que comprende un lipido derivado de polietilengicol (PEG).

La invencion también se relaciona con composiciones
farmacéuticas que contienen uno o varios de los compuestos
farmacéuticamente activos enumerados previamente y con el uso de las
mismas en el tratamiento y en los métodos acordes con la presente
invencién. Preferentemente, una dosis unitaria de estas composiciones
contiene aproximadamente 0,01-100 mg de uno o varios compuestos
farmacéuticamente activos. La dosificacién para el uso acorde con la
invencién en seres humanos comprende aproximadamente 0,01-100 mg
por dia; una dosificacién preferida comprende aproximadamente 0,02-70
mg por dia; una dosificacién més preferida comprende aproximadamente
0,04-40 mg por dia.

Descripcion breve de las figuras
En la figura 1 se muestran las concentraciones en plasma y

cerebro de 4,8-dihidroxi-16-(1-metil-2-(2-metil-4-tiazolil)-etenil)-1-
oxa-7-(1-propil)-5,5,9,13-tetrametil-ciclohexadec-13-en-2,6-diona
(compuesto 1) después de una aplicacién i.v., monitoreadas sobre un
periodo de 40 min, determinadas en el modelo en animales del ejemplo
l.

En la figura 2 se muestran las concentraciones en plasma y
cerebro de dihidroxi-3-(1-metil-2-(2-metil-4-tiazolil)-etenil)-10-propil-
8,8,12,16-tetrametil-4,17-dioxabiciclo[ 14.1.0]heptadecan-5,9-diona
(compuesto 2) marcado con *H después de una aplicacién i.v.,

monitoreadas sobre un periodo de 40 min, determinadas en el modelo en

S'}’
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animales del ejemplo 1.

En la figura 3 se muestran las concentraciones en plasma y
cerebro de 7,11-dihidroxi-3-(2-metilbenzotiazol-5-il)-10-(prop-2-en-1-
i1)-8,8,12,16-tetrametil-4,17-dioxabiciclo[14.1.0]heptadecan-5,9-diona
(compuesto 3) marcado con *H después de una aplicacién i.v.,
monitoreadas sobre un periodo de 40 min, determinadas en el modelo en
animales del ejemplo 1.

En la figura 4 se muestran las concentraciones en plasma y
cerebro de paclitaxel marcado con *H después de una aplicacién i.v.,
monitoreadas sobre un periodo de 40 min, determinadas en el modelo en
animales del ejemplo 1.

En la figura 5 se muestra la relacién en cerebro-plasma después
de una aplicacién i.v. de la epotilonas de las figuras 1-3 y paclitaxel
como comparacion, monitoreada sobre un periodo de 40 minutos
derivada de los datos de las figuras 1-4.

En la figura 6 se muestra una evaluacién de la inhibicién del
crecimiento tumoral s.c. mediante tratamiento con 7,11-dihidroxi-3-(2-
metilbenzotiazol-5-il)-10-(prop-2-en-1-il)-8,8,12,16-tetrametil4,17-
dioxabiciclo[14.1.0JTheptadecan-5,9-diona basada en el volumen del
tumor durante el estudio del ejemplo 2. Se muestran los cambios en el
volumen tumoral correlacionado con el tiempo en el grupo control A
(@) y los grupos de tratamiento B (m) y C (A).

En la figura 7 se muestra una evaluacién del peso corporal de
animales en el tratamiento con 7,11-dihidroxi-3-(2-metilbenzotiazol-5-
il)-10-(prop-2-en-1-il)-8,8,12,16-tetrametil-4,17-
dioxabiciclo[14:1.0]heptadecan-5,9-diona durante el estudio del
ejemplo 2. Se muestran los cambios en el peso corporal correlacionado
con el tiempo en el grupo control A (@) y los grupos de tratamiento B
(w)yC(A).
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Ejemplo 1 (Ensayo con inyeccién de bolo en ratén)

(Ensayo in vivo para evaluar los niveles en sangre y cerebro de las
epotilonas)

Se trataron ratones macho SCID (20-25 g, “non-leaky”) con una
sola dosis de paclitaxel y epotilonas marcadas con tritio (5 mg/kg; 7,4
MBg/mg; en hidroxipropil-OJ-ciclodextrina (HPOCD) 30%/NaCl,
inyeccién i.v. de bolo). Se midié la particién de la radioactividad entre
sangre y cerebro por recuento de centelleo liquido (LSC) y HPLC-flujo
radiactivo en tres tiempos (10, 20 y 40 min) después de la inyeccién.

Se evaluaron los siguientes compuestos en este ensayo:

Paclitaxel;

compuesto 1: 4,8-dihidroxi-16-(1-metil-2-(2-metil-4-tiazolil)-
etenil)-1-oxa-7-(1-propil)-5,5,9, 1 3-tetrametil-ciclohexadec-13-en-2,6-
diona;

compuesto 2: dihidroxi-3-(1-metil-2-(2-metil-4-tiazolil)-etenil)-
10-propil-8,8,12,16-tetrametil-4,1 7-dioxabiciclo[14.1.0]heptadecan-5,9-
diona; y

compuesto 3:  7,11-dihidroxi-3-(2-metilbenzotiazol-5-il)-10-
(prop-2-en-1-il)-8,8,12,16-tetrametil-4,17-
dioxabiciclo[14.1.0]heptadecan-5,9-diona.

Resultados:

Todas las epotilonas se detectaron en cerebro 40 min después de
una aplicacién i.v., en concentraciones que excedian la concentracién
plasmatica. Para los compuestos 1 y 2, ya se observaba una mayor
relacién cerebro-plasma después de 20 min. Para el compuesto 3 se
observaba una gran variacién entre los animales de un grupo a los 10 y
20 minutos. El compuesto paclitaxel se detecté 40 minutos después de la

aplicacidn en cerebro, también en cantidades considerables.



Cuando se comparan las areas parciales (0-40 min) bajo la curva
de tiempo-nivel en plasma/cerebro, se enconiré una relacién de
AUC ereb/AUC psma de aproximadamente 1 (compuesto 1: 1,0;
compuesto 2: 1,2; compuesto 3: 0,8) indicativo de libre acceso al cerebro.

El compuesto paclitaxel se encontré por debajo del limite de
cuantificacién en todas las muestras de cerebro, pero en concentraciones
comparables en plasma lo cual conduce a una relacién de
AUC ceretro/ AUCjesme de ceTO.

Las concentraciones medidas para estos compuestos y las

relaciones de AUC calculadas para las mismas se resumen en la tabla 1.

Conclusion:

A diferencia del paclitaxel, la epotilonas parecen penetrar la

barrera hematoencefalica hasta un grado significativo. La persistencia en

cerebro es mayor en comparacién con el plasma.

Tabla 1:
Compuesto [Tiempo| Media de |AUC (0| Mediade | AUC (0-40 | Relacién
(marcado | (min) (concentracié|40 min) [concentracion|min) Cerebro| AUC
con *H) n en plasma | Plasma | en cerebro | (zg*min/ml) | Cerebro
(ug/ml) [(ug*min| (ug/g) /Plasma
/ml)
Compuesto| 10 0,8 0,3
1 20 0,6 20 0,8 21 1,0
40 0,3 0,6
Compuesto| 10 1,6 1,1
2 20 0,7 31 1,1 35 1,2
40 0,3 0,8
Compuesto| 10 1,2 0,9
3 20 0,7 25 0,3 20 0,8
40 0,3 0,6
Paclitaxel | 10 0,8 <LDC
20 0,6 19 <LDC 0 0,0
40 0,2 <LDC

LDC: limite de cuantificacion



Ejemplo 2 (actividad in vivo)

El ensayo in vivo para la evaluacién de la eficacia de epotilonas
contra glioma humano intracerebral xenoinjertado.

Se usaron ratones hembra NMRI nu/nu (20-28 g) para este
experimento. Se implantaron células de glioma humano U373 s.c.
(1x107/ratén), asi como i.cer. (2x10*/ratén), el dia 0. El tratamiento se
inici6 el dia 7 cuando el tamaflo de los tumores s.c. era de
aproximadamente 0,05 cm’. El tratamiento continué hasta que el
crecimiento fumoral en el grupo control no tratado habfa alcanzado un
tamafio de aproximadamente 0,6 cm’ el dfa 32. Una vez terminado el
experimento, s¢ determind el tamafio de los tumores de cerebro (Tabla 2).

En este ensayo se evaluaron los siguientes compuestos:

compuesto 3: 7,11-dihidroxi-3-(2-metilbenzotiazol-5-il)-10-(prop-
2-en-1-il)-8,8,12,16-tetrametil-4,17-dioxabiciclo[ 14.1.0Theptadecan-5,9-
diona.

Resultados:

Se observd un efecto terapéutico significativo en el caso s.c.
(Figura 6) asf como en el caso i.cer. Los tumores de cerebro U373 se
observaron con el compuesto 3 para ambos programas usados en
comparacion con el crecimiento répido en el control no tratado (Tabla 2:
grupo B vs. A y grupo C vs. A).

Solamente se observd una pérdida de peso corporal moderado (no
significativo) en los grupos de tratamiento B y C (Figura 7).

En el grupo de tratamiento B, se observaron remisiones en 8 a 9

ratones de los tumores de cerebro i. cer.

Conclusion:
A partir de este estudio se puede concluir que las epotilonas, p.e).

el compuesto 3, demostraron una eficacia antitumoral notable en el



modelo de tumores de cerebro U373.

&

La respuesta en el modelo U373 s.c., asf como i.cer., al tratamiento

con ¢l compuesto 3 es significativo en comparacién con el grupo control

no tratado.

Por consiguiente, las epotilonas, por ejemplo el compuesto 3,

ofrecen el potencial tnico de ser eficaces también para el tratamiento de

tumores de cerebro humanos.

Tabla 2
Sustancia; RTV Tumor.
. . CPCd cerebro i.
dosisi.v. |Programa |Muertes/ Tumor
Grupo | Ratones 7-17 cer.
[mg/kg)/ (dias) [total ()| , s.C.
aplicacién [%] | g 425 |Volmend
P 32 [mm’]
7,9, 11,
10 Solvente 14, 16, 18 0/10 4 4,05 434
10 C°"3“_";°St° 714 | ono | 7 | 1,15 | 0,002
Compuesto | 7,9, 11,
10 3.2 14, 16, 18 1/1021) -3 1,40 0,96

CPC: Cambio en el Peso Corporal; RTV: Volumen Tumoral Relativo
*. No fue posible evaluar uno de los animales debido a un implante

incorrecto del tumor i.cer..




1.

REIVINDICACIONES

El uso de una epotilona, que presenta un coeficiente de

distribucién promedio entre plasma y cerebro entre 0,3 y 1,5 en el ensayo

de inyeccién de bolo intravenoso en ratén para la preparacién de un

medicamento destinado al tratamiento de una enfermedad cerebral

asociada con procesos proliferativos.

2.

El uso de la reivindicacién 1, donde la epotilona es una

molécula de lactona o una lactama.

3.

El uso de la reivindicacion 2, donde el coeficiente de

distribucién promedio entre plasma y cerebro comprende entre 0,6 y 1,2.

4,

donde
Rlll Rlb

R?" RZb

El uso de un compuesto, de la férmula general:

son, independientemente entre sf, hidrégeno, C,-C,o alquilo,
arilo, aralquilo; o forman juntos un grupo -(CH;)m,-, donde m
comprende entre 2 y 5;

son, independientemente entre sf, hidrégeno, C,-C;, alquilo,
arilo, aralquilo; o forman juntos un grupo -(CH;),, donde n
comprende entre 2 y 5; o C;-C,;¢ alquenilo o C;-C,, alquenilo;

es hidrégeno, C,-C,, alquilo, arilo, aralquilo;
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R* R® son, independientemente entre si, hidrégeno, C;-Cyo alquilo,
arilo, aralquilo; o forman juntos un grupo -(CHz),, donde p
comprende entre 2 y 5;

R’ es hidrégeno, C,-Cyo alquilo, arilo, aralquilo, COH, CO;
alquilo, CH,OH, CH;0 alquilo, CH;0 acilo, CN, CH,NH,,
CH;N(alquilo, acilo), , 0 CH;Hal;

RS R’ son, cada uno, hidrégeno; o forman juntos un enlace adicional
o forman juntos una funcién epoxi;

G es O o CHy;

D-E  es un grupo H;C-CH, HC=CH, C=C, CH(OH)-CH(OH),

CH(OH)-CH,, CHrCH(OH), CHz-0, O-CHy; or HO—CH;

\ es un grupo C(=X)R® o es un radical aromitico o
heteroaromatico bi- o triciclico;

X es O o dos grupos OR? o un grupo C,-C,, alquilendioxi (que
puede ser de cadena lineal o ramificada) o H/OR® o un grupo
CRIORII,

R® es hidrégeno, C,-C,, alquilo, arilo, aralquilo, halégeno, CN;

R’ es hidrégeno o un grupo protector PG*;

R R" son, independientemente entre si, hidrégeno, C,-Czo alquilo,
arilo, aralquilo; o junto con el carbono del metileno forman un
anillo carbociclico de 5 a 7 miembros;

Z es O 0 H/OR'%

R" es hidrégeno o un grupo protector PG%;

AY  es un grupo O-C(=0), O-CH,, CH,-C(=0), NR¥-C(=0), o
NR?'-50,;

R?® es un grupo C;-Cy alquilo;

R es hidrogeno o C,-C,, alquilo;

PG*, PG%es C;-Cy alquilo, C4-C; cicloalquilo, que puede contener un
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itomo de oxigeno en el anillo, arilo, aralquilo, C,-Cy acilo,
aroilo, C,-Cyp alquilsulfonilo, arilsulfonilo, tri(C,-Cy
alquil)sililo, di(C,-Cz alquil)arilsililo, (Ci-Cqo
alquil)diarilsililo o tri(aralquil)sililo;
como un estereoisémero Gnico o una mezcla de distintos estereosiémeros
y/o como una sal aceptable para uso farmacéutico del mismo, para la
preparacién de un medicamento destinado al tratamiento de una

enfermedad cerebral asociada con procesos proliferativos.

5. El uso de cualquiera de las reivindicaciones 1-4, en el que la
enfermedad cerebral se selecciona del grupo formado por tumores de
cerebro primarios, tumores de cerebro secundarios, mal de Alzheimery

esclerosis miltiple.

6. El uso de cualquiera de las reivindicaciones 4 6 5, donde
A-Y es O-C(=0);
D-E es H,C-CH;;
G es CH,;
Y es O;
R, R"™ son ambos C;-C,p alquilo o forman juntos un grupo -(CHa)m,
donde ¢l valor de m comprende entre 2 6 3;
R?* R?® son, independientemente entre si, hidrégeno, C,-Cy alquilo,
C,-Cyo alquenilo o C,-C,( alquenilo;
R’ es hidrégeno;
R* R® son, independientemente entre sf, hidrégeno o C,-C,, alquilo;
R’ es C;-C;o alquilo.

7.  Eluso de cualquiera de las reivindicaciones 4-6, donde

R™ R® son, independientemente entre sf, hidrégeno, C,-C)o alquinilo

£
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0 Cl-Cm alquinilo;
RS, R’ forman juntos una funcién epoxi o un enlace adicional; y
w es un radical 2-metilbenzotiazol-5-ilo, un radical2-

metilbenzoxazol-5-ilo o un radical quinolin-7-ilo.

8. El uso de la reivindicacién 7, donde el compuesto se
selecciona del grupo formado por:

(4S,7R,88,9S,13E/Z,16S(E))-4,8-dihidroxi-16-(2-metil-
benzoxazol-5-il)-1-oxa-5,5,9,13-tetrametil-7-(prop-2-en-1-il)-
ciclohexadec-13-en-2,6-diona;

(1S/R,3S(E),7S,10R, 11R, 12§, 16R/S)-7,11-dihidroxi-10-(prop-
2-en-1-il)-3-(1-metil-2-(2-metil-benzoxazol-5-il)-8,8,12,16-tetrametil-
4,17-dioxabiciclo[14.1.0]heptadecan-5,9-diona;

(4S,7R,8S,9S,13E/Z,16S(E))-4,8-dihidroxi-16-(2-metil-
benzotiazol-5-il)-1-o0xa-5,5,9,13-tetrametil-7-(prop-2-en-1-il)-
ciclohexadec-13-en-2,6-diona;

(1S/R,3S(E),7S,10R,11R,12S,16R/S)-7,1 1-dihidroxi-10-(prop-2-
en-1-il)-3-(1-metil-2-(2-metil-benzotiazol-5-i1)-8,8,12,16-tetrametil-4,17-
dioxabiciclo[14.1.0Theptadecan-5,9-diona;

(4S,7R,8S,95,13E/Z,16S(E))-4,8-dihidroxi- 16-(2-metil-
benzotiazol-5-il)-1-oxa-9,13-dimetil-5,5-(1,3-trimetilen)-7-(prop-2-en-1-
il)-ciclohexadec-13-en-2,6-diona;

(1S/R,3S(E),7S,10R,11R,128S,16R/S)-7,11-dihidroxi-10-(prop-2-
en-1-il)-3-(1-metil-2-(2-metil-benzotiazol-5-il)-12,16-dimetil-8,8-(1,3-
trimetilen)-4,17-dioxabiciclo[14.1.0]heptadecan-5,9-diona;

(4S,7R,88,98,13E/Z,16S(E))-4,8-dihidroxi-16-(2-metil-
benzotiazol-5-il)-1-0xa-5,5,9, | 3-tetrametil-7-(prop-2-in-1-il)-
ciclohexadec-13-en-2,6-diona;

(1S/R, 3S(E),7S,10R, 11R,12S,16R/S)-7,11-dihidroxi-10-(prop-2-
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in-1-il}-3-(1-metil-2-(2-metil-benzotiazol-5-il)-8,8,12,16-tetrametil-4,17-
dioxabiciclo[14.1.0Theptadecan-5,9-diona;
(4S,7R,8S,9S,13E/Z,16S(E))-4,8-dihidroxi-16-(quinolin-2-il)-1-
oxa-5,5,9,13-tetrametil-7-(prop-2-en-1-il)-ciclohexadec-13-en-2,6-diona;
(1S/R,3S(E),7S,10R,11R,12S,16R/S)-7,1 1-dihidroxi- 10-(prop-2-
en-1-il)-3-(1-metil-2-(quinolin-2-il)-8,8,12,16-tetrametil-4,17-
dioxabiciclo[ 14.1.0]heptadecan-5,9-diona;
(4S,7R,88,98,13E/Z,16S(E))-4,8-dihidroxi- 16-(2-metil-
benzotiazol-5-il)-1-aza-5,5,9,13-tetrametil-7-(prop-2-en-1-il)-
ciclohexadec-13-en-2,6-diona; y
(1S/R,3S(E),7S,10R,11R,128,16R/S)-7,11-dihidroxi- 1 0-(prop-2-
en-1-il)-3-(1-metil-2-(2-metil-benzotiazol-5-il)-8,8,12,16-tetrametil-4-
aza-17-oxabiciclo[14.1.0]heptadecan-5,9-diona.

9.  El uso de cualquiera de las reivindicaciones 4-6, donde
R® R® son, independientemente entre sf, hidrégeno o C,-C, alquilo;

RS R’ forman juntos una funcién epoxi o un enlace adicional;

w es un grupo C(=X)R%;
X es un grupo CR'R"};
R® es hidrogeno, halégeno o C;-C), alquilo; y

R R" son hidrégeno/2-metiltiazol-4-ilo o hidrégeno/2-piridil.

10. El uso de la reivindicacién 9, donde el compuesto se
selecciona del grupo formado por:

(4S,7R,88,98,13E/Z,16S(E))-4,8-dihidroxi-16-(1-metil-2-(2-metil-
4-tiazolil)etenil)-1-oxa-5,5,9,13-tetrametil-7-etil-ciclohexadec-13-en-2,6-
diona;

(1S/R,3S(E),7S,10R,11R,128S,16R/S)-7,1 1-dihidroxi-10-etil-3-(1-
metil-2-(2-metil-4-tiazolil)etenil )-8,8,12,1 6-tetrametil-4,17-

%
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dioxabiciclo[14.1.0]Theptadecan-5,9-diona;

(4S,7R,8S,98,13E/Z,16S(E))-4,8-dihidroxi-16-(1-metil-2-(2-metil-
4-tiazolil)etenil)-1-oxa-5,5-(1,3-trimetilen)-9, 1 3-dimetil-7-etil-
ciclohexadec-13-en-2,6-diona;

(1S/R,3S(E),7S,10R,11R,128,16R/S)-7,1 1-dihidroxi-10-etil-3-(1-
metil-2-(2-metil-4-tiazolil)etenil)-8,8-(1,3-trimetilen)-12,16-dimetil-4,17-
dioxabiciclo[14.1.0]heptadecan-5,9-diona;

(4S,7R,88,95,13E/Z,16S(E))4,8-dihidroxi-16-(1-metil-2-(2-metil-
4-tiazolil)etenil)-1-oxa-5,5,9,13-tetrametil-7-propil-ciclohexadec-13-en-
2,6-diona;

(1S/R,3S(E),7S,10R,11R,12S,16R/S)-7,11-dihidroxi- 10-propil-3<(1-
metil-2-(2-metil-4-tiazolil)etenil)-8,8,12,16-tetrametil-4,17-
dioxabiciclo[14.1.0]heptadecan-5,9-diona;

(4S,7R,85,98,13E/Z,16S(Z))-4,8-dihidroxi- 16-(1-fluoro-2-(2-metil-
4-tiazolil)etenil)-1-oxa-5,5,7,9,13-pentametil-ciclohexadec-13-en-2,6-
diona;

(1S/R,38(2),7S,10R,118,12S,16R/S)-7,1 1-dihidroxi-3-(1-fluoro-2-
(2-metil-4-tiazolil)etenil)-8,8,10,12,16-pentametil-4,17-
dioxabiciclo[14.1.0Theptadecan-5,9-diona;

(4S,7R,88,9S8,13E/Z,16S(Z))-4,8-dihidroxi-16-(1-fluoro-2-(2-metil-
4-tiazolil)etenil)-1-0xa-5,5,9,13-tetrametil-7-etil-ciclohexadec-13-en-2,6-
diona;

(1S/R,35(2),7S,10R,118,12S,16R/S)-7,11-dihidroxi-3-(1-fluoro-2-
(2-metil-4-tiazolil)etenil)-8,8,12,16-tetrametil-10-etil-4,17-
dioxabiciclo[14.1.0]Theptadecan-5,9-diona;

(4S,7R,8S,9S,13E/Z,165(Z))-4,8-dihidroxi- 16-(1-fluoro-2-(2-metil-
4-tiazolil)etenil)-1-oxa-5,5-(1,3-trimetilen)-7,9,13-dimetil-ciclohexadec-
13-en-2,6-diona;

(1S/R,38(2),7S,10R,118,128,16R/S)-7,11-dihidroxi-3-(1-fluoro-2-

Ve
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(2-metil-4-tiazolil)etenil)-8,8-(1,3-trimetilen)-10,12,16-trimetil-4,17-
dioxabiciclo[14.1.0]Theptadecan-5,9-diona;

(4S,7R,8S,9S,13E/Z,165(Z))-4,8-dihidroxi-16-(1-fluoro-2-(2-metil-
4-tiazolil)etenil)-1-oxa-5,5-(1,3-trimetilen)-9, 1 3-dimetil-7-etil-
ciclohexadec-13-en-2,6-diona;

(1S/R,38(Z),7S,10R,118,128,16R/S)-7,11-dihidroxi-3-(1-fluoro-2-
(2-metil-4-tiazolil)etenil)-8,8-(1,3-trimetilen)-12,16-dimetil-q10-etil-4,17-
dioxabiciclo[14.1.0Theptadecan-5,9-diona;

(4S,7R,88,9S,13E/Z,168(Z))-4,8-dihidroxi- 16-(1-cloro-2-(2-metil -
4-tiazolil)etenil)-1-oxa-5,5,7,9,13-pentametil-ciclohexadec-13-en-2,6-
diona;

(1S/R,38(Z),7S,10R,118,128,16R/S)-7,1 1-dihidroxi-3-(1-cloro-2-
(2-metil-4-tiazolil)etenil)-8,8,10,12,16-pentametil-4,17-
dioxabiciclo[14.1.0]heptadecan-5,9-diona;

(4S,7R,8S,9S,13E/Z,165(Z))-4,8-dihidroxi- 16-(1-cloro-2-(2-metil-
4-tiazolil)etenil)-1-oxa-5,5,9,13-tetrametil-7-etil-ciclohexadec-13-en-2,6-
diona;

(1S/R,35(Z),7S,10R,118,128,16R/S)-7,11-dihidroxi-3-(1-cloro-2-
(2-metil4-tiazolil)etenil)-8,8,12,16-tetrametil-10-etil-4,17-
dioxabiciclo[14.1.0]heptadecan-5,9-diona;

(4S,7R,8S,98,13E/Z,16S(Z))-4,8-dihidroxi-16-(1-cloro-2-(2-metil-
4-tiazolil)etenil)-1-oxa-5,5,9,13-tetrametil-7-propil-ciclohexadec-13-en-
2,6-diona;

(1S/R,38(Z),7S,10R,118,128,16R/S)-7,11-dihidroxi-3-(1-cloro-2-
(2-metil-4-tiazolil)etenil)-8,8,12,16-tetrametil-10-propil-4,17-
dioxabiciclo[14.1.0]heptadecan-5,9-diona;

(4S,7R,8S,9S,13E/Z,16S(E))-4,8-dihidroxi-16-(1-metil-2-(2-
piridil)etenil)-1-0xa-5,5,9,13-tetrametil-7-propil-ciclohexadec-13-en-2,6-

diona;
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(1S/R,3S(E),7S,10R,11R,128,16R/S)-7,11-dihidroxi-10-propil-3-
(1-metil-2-(2-piridil)etenil)-8,8,12,16-tetrametil-4,17-
dioxabiciclo[14.1.0]heptadecan-5,9-diona;

(4S,7R,88,98,13E/Z,1 6S(E))-4,8-dihidroxi-16-(1-metil-2-(2-
piridil)etenil)-1-oxa-5,5-(1,3-trimetilen)-9,13-dimetil-7-etil-
ciclohexadec-13-en-2,6-diona;

(1S/R,3S(E),7S,10R,11R,12S,16R/S)-7,11-dihidroxi-10-etil-3-(1-
metil-2-(2-piridil)etenil)-8,8(1,3-trimetilen)-12,16-dimetil-4,17-
dioxabiciclo[14.1.0Theptadecan-5,9-diona;

(4S,7R,8S,9S,13E/Z,1 6S(E))-4,8-dihidroxi-16-(1-metil-2-(2-
piridil)etenil)-1-oxa-5,5-(1,3-trimetilen)-7,9,13-trimetil-ciclohexadec-13-
en-2,6-diona;

(1S/R,3S(E),7S,10R,11R,128,16R/S)-7,1 1-dihidroxi-3-(1 -metil-2-
(2-piridil)etenil)-8,8-(1,3-trimetilen)-10,12,16-trimetil-4,17-
dioxabiciclo[14.1.0Theptadecan-5,9-diona;

(4S,7R,8S,9S,13E/Z,16S(E))-4,8-dihidroxi-16-(1-metil-2-(2-
piridil)etenil)-1-0xa-5,5,9,13-tetrametil-7-propil-ciclohexadec-13-en-2,6-

diona;

(1S/R,3S(E),7S,10R,11R,12S,16R/S)-7,11-dihidroxi-10-propil-3-(1-

metil-2-(2-piridil)etenil)-8,8,12,16-tetrametil-4,17-
dioxabiciclo[14.1.0]heptadecan-5,9-diona;
(4S,7R,8S,9S,13E/Z,16S(Z))4,8-dihidroxi-16-(1-fluoro-2-(2-metil-
4-tiazolil)etenil)-1-oxa-5,5-(1,3-trimetilen)-7,9,13-trimetil-ciclohexadec-
13-en-2,6-diona;
(1S/R,38(Z),7S,10R,118,128,16R/S)-7,11-dihidroxi-3-(1-fluoro-2-
(2-metil-4-tiazolil)etenil)-8,8-(1,3-trimetilen)-10,12,16-dimetil-4,17-
dioxabiciclo[14.1.0Theptadecan-5,9-diona;
(4S,7R,8S,9S,13E/Z,165(Z))-4,8-dihidroxi-16-(1-cloro-2-(2-metil-
4-tiazolil)etenil)- 1-oxa-5,5,9,13-tetrametil-7-etil-ciclohexadec-13-en-2,6-
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diona;

(1S/R,38(2),7S,10R,118,12S,16R/S)-7,1 1-dihidroxi-3-(1-cloro-2-
(2-metil4-tiazolil)etenil)-8,8,12,16-tetrametil-10-etil-4,17-
dioxabiciclo[14.1.0}heptadecan-5,9-diona;

(4S,7R,8S,9S,13E/Z,1658(Z))4,8-dihidroxi-16-(1-fluoro-2-(2-
metil-4-tiazolil)etenil)-1-0xa-5,5,9,13-tetrametil-7-etil-ciclohexadec-13-
en-2,6-diona; y

(1S/R,38(Z),7S,10R,118,12S,16R/S)-7,1 1-dihidroxi-3-(1-fluoro-
2-(2-metil-4-tiazolil)etenil)-8,8,12,16-tetrametil-10-etil-4,17-
dioxabiciclo[14.1.0]heptadecan-5,9-diona.

11.  El uso de cualquiera de las reivindicaciones 4 a 6, donde
R* R*™ son, independientemente entre sf, hidrégeno, C;-Co alquenilo
o C-C)p alquinilo;
RS, R’ forman juntos una funcién epoxi o un enlace adicional;
w es un grupo C=X)RY;
X €S un grupo CR'°R/;
R® es hidrégeno, halégeno o C,-Cy, alquilo; y
R' R"" son hidrégeno/2-metiltiazol-4-ilo o hidrégeno/2-piridilo.

12. El uso de la reivindicacién 11, donde el compuesto se
selecciona del grupo formado por:

(4S,7R,8S,9S,13E/Z,16S(E))-4,8-dihidroxi-16-(1-metil-2-(2-
piridil)etenil)- 1-oxa-5,5,9,13-tetrametil-7-(prop-2-in-1-il)-ciclohexadec-
13-en-2,6-diona;

(1S/R,3S(E),7S,10R,11R,128,16R/S)-7,11-dihidroxi-10-(prop-2-
in-1-il)-3-(2-(2-piridil)etenil)-8,8,12,16-tetramethy1-4,17-
dioxabiciclo[14.1.0Jheptadecan-5,9-diona;

(4S,7R,88,98,13E/Z,1 6S(E))-4,8-dihidroxi-16-( 1 -metil-2-(2-

6F
X



}'1
il

piridil)etenil)-1-oxa-5,5,9,13-tetrametil-7-(prop-2-en-1-il)-ciclohexadec-
13-en-2,6-diona;

(1S/R,3S(E),7S,10R,11R,128,16R/S)-7,11-dihidroxi-10-(prop-2-
en-1-il)-3-(1-metil-2-(2-piridil)etenil)-8,8,12,16-tetrametil-4,17-
dioxabiciclo[14.1.0]heptadecan-5,9-diona;

(4S,7R,88,98,13E/Z,16S(E))-4,8-dihidroxi- 16-(1-metil-2-(2-
piridil)etenil)-1-oxa-5,5,9,13-tetrametil-7-(but-3-in-1-il)-ciclohexadec-
13-en-2,6-diona;

(1S/R,3S(E),7S,10R,11R,12S,16R/S)-7,11-dihidroxi-10-(but-3-in-
1-i1)-3-(1-metil-2-(2-piridil)etenil)-8,8,12,16-tetrametil-4,1 7-
dioxabiciclo[14.1.0Theptadecan-5,9-diona;

(1S/R,3S(E),7S,10R,11R,128,16R/S)-7,11-dihidroxi-10-(but-3-en-
1-il)-3-(1-metil-2-(2-piridil)etenil)-8,8,12,16-tetrametil-4,17-
dioxabiciclo[14.1.0]heptadecan-5,9-diona;

(1S/R,3S(E),7S,10R,11R,128,16R/S)-7,1 1-dihidroxi-10-(but-3-en-
1-il)-3-(2-(2-piridil)etenil )-8,8,12,16-tetrametil-4,17-
dioxabiciclo[14.1.0]heptadecan-5,9-diona;

(4S,7R,8S,9S,13E/Z,16S(Z))-4,8-dihidroxi-16-(1-fluoro-2-(2-
metiltiazol-4-il)etenil)-1-oxa-5,5,9,13-tetrametil-7-(prop-2-in-1-il)-
ciclohexadec-13-en-2,6-diona;

(1S/R,3S8(Z),7S,10R,11R,128,16R/S8)-7,1 1-dihidroxi-10-(prop-2-
in-1-il)-3-(1-fluoro-2-(2-metiltiazol-4-il)etenil )-8,8,12,16-tetrametil-
4,17-dioxabiciclo[14.1.0]heptadecan-5,9-diona;

(4S,7R,88,9S8,13E/Z,16S(Z))-4,8-dihidroxi-16-(1-fluoro-2-(2-
metiltiazol-4-il)etenil)-1-oxa-5,5,9,13-tetrametil- 7-(prop-2-en-1-il)-
ciclohexadec-13-en-2,6-diona; y

(1S/R, 35(Z),7S,10R, 11R,12S,16R/S)-7,11-dihidroxi-10-(prop-2-
en-1-il)-3-(1-fluoro-2-(2-metiltiazol-4-il)etenil)-8,8,12,1 6-tetrametil-
4,17-dioxabiciclo[14.1.0]heptadecan-5,9-diona.
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13. Un método de tratamiento de una enfermedad cerebral
asociada con procesos proliferativos, que comprende la administracién a
un individuo que lo necesita de una cantidad eficaz para uso terapéutico

de una epotilona definida en cualquiera de las reivindicaciones 1 a 12,

14. El uso o el método acorde con cualquiera de las
reivindicaciones 1 a 12, donde el medicamento o la epotilona se

administra por via oral, parenteral, rectal o local.



USO DE EPOTILONAS EN EL TRATAMIENTO DE
ENFERMEDADES CEREBRALES ASOCIADAS CON
PROCESOS PROLIFERATIVOS

RESUMEN

Uso de una epotilona que presenta un coeficiente de distribucién
promedio entre plasma y cerebro que comprende entre 0,3 y 1,5 en el
ensayo de inyeccién de bolo intravenoso en ratén, en la preparacién de
un medicamento para el tratamiento de una enfermedad cerebral asociada

con procesos proliferativos.
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FIGURA 1:
Compuesto 1
Concentracién en plasma y cerebro después de una aplicacién nlr
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20 —o=C Con'pucsml,cerebnll

E 5
Eo
8| T
£ 5 V7L
("]
=0 - - - -

0 10 20 30 40

Concentracién (ug/ml)

Compuesto 1: 4,8-dihidroxi-16-(1-metil-2-(2-metil-4-tiazolil)-
etenil)-1-oxa-7-(1-propil)-5,5,9,13-tetrametil-ciclohexadec-13-en-2,6-
diona

FIGURA 2:
Compuesto 2

Concentraci6n en plasma y cerebro después de una aplicacién i.v.
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Compuesto 2: dihidroxi-3-(1-metil-2-(2-metil-4-tiazolil)-etenil)-10-
propil-8,8,12,16-tetrametil-4,17-dioxabiciclo[14.1.0]Theptadecan-5,9-
diona
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FIGURA 3:
Compuesto 3

Concentracién en plasma y cerebro después de una aplicacl{mI fv.
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Compuesto 3: 7,11-dihidroxi-3-(2-metilbenzotiazol-5-il)-10-(prop-2-en-
1-il)-8,8,12,16-tetrametil-4,17-dioxabiciclo[ 14.1.0]heptadecan-5,9-
diona

FIGURA 4:
Paclitaxel

Concentracién en plasma y cerebro después de una aplicacién L.v.
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Compuesto: Paclitaxel
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FIGURA 5:

Relacién cerebro-plasma después de una aplicacién i.v.

o
E I |
& ——Cr Compuesto 1, cerebroplasma
a —d&—C% Compucsto 2, cercbro/plasma
E —&—Car Compuesto 3, cercbro/plasma
£ —a—Pax Paclitaxel, cerebro/plasma
e
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E’ 0 10 20 2 0
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Compuesto 1: 4,8-dihidroxi-16-(1-metil-2-(2-metil-4-tiazolil)-
etenil)-1-oxa-7-(1-propil)-5,5,9,13-tetrametil-ciclohexadec-13-en-2,6-
diona;

Compuesto 2: dihidroxi-3-(1-metil-2-(2-metil-4-tiazolil)-etenil)-
10-propil-8,8,12,16-tetrametil-4,17-dioxabiciclo[  14.1.0]heptadecan-
5,9-diona;

Compuesto 3:  7,11-dihidroxi-3-(2-metilbenzotiazol-5-il)-10-
(prop-2-en-1-il)'8,8,12,16-tetrametil-4,17-dioxabiciclo [
14.1.0]heptadecan-5,9-diona.



FIGURA 6:
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FIGURA 7:
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Fascimile No_ {41-22) 740.14.35

For mors defalled instructions, 800 e nolos on the accompanying shoel.

2. The appiicant is hareby notifled that no intemalional Search Repart will be esiabilshed and that the declaration under
Aricie 17(2)(a) 10 hhat sffect Is ransmiiisd herowith.

3. [[] With regard % the protest against payment of (an) addiional lee{s) under Fule 40.2, the appiicant s noffed that

[[] e protest together with the dacision aron has been ranamitied 10 the intamational Bureeus I0geher wih ho
applicant's request 1 forward the texts of both the protest and the decision thereon 1o the dasignaiad Ofices.

D no decision has bsen made yet on the protest; the applicant will be notified as soon as a decision ls mads.

4. Further action{s): The applicant Is remindad of tha following:

Shortly after 18 reonths from the priority dale, e Iniamational appiication will be published by the Inlemational Buresu
If tha appiicani wizhas o avid or posipons publication, & notica of withdrawal of the infemational application, or of the
priority ciaim, must reach the inlemational Bureau as provided in Fules S0bis.1 and 80bie.3, respactivaly, before the
compistion of the technical praparations for intemational publicaion.

Within 10 months from the priority date, a demand for inemational pralitninary sxamination must be flad U the appticant
wishes o postpone the enty inio the national phase untll 30 months from the priority date (in some Offices aven lair).

Within 2) montha from the prioity daie, the applicant must periorm tha prescribed acts for entry into the national phase
beiore all deaignated Oifices which have not beon slscted In the demand or in a fader aleciion within 18 months fom the
Muummuwmuynmmwmm

Name and maling address of the intemational Ssarching Authorlty | Autharimed officer
= European Patent Ofice, P.B. 5818 Patentasn 2 : . .
@ NL~2280 HV Rjswik Sylvia Hermier
Tal. (+31-70) 340-2040, Tx. 31 651 spo ni,
Fex: (+31-70) 340-3016

Form PCTASA220 (July 1988)



NOTES TO FORM PCTASA/220 gé

Thess Nolus are intended 1o give the besio insbructions concaming the Riing of smendmanis under aslicle 19. The
Nolss are based on the requiremants of the Palent Cooparalion Treaty, the Regulsiions and the Adminkiralive kabructions
under thal Tresly. in case of discrepancy between thase Noles and those recquirements, the lsiter are appliashle. For more
deiaiiad information, ses siso the PCT Applicant’s Guids, a publication of WIPO.,

in these Noles, “Ariids", "Ruls”, and “Seadlion” refer io the provisions of the PCT, the PCT Regulaiions and the PCT
mmw

The applicant has, afier having recalved the inlemnalionsl search repart, ane opportunily to amend the dlalms of the
intemaiional appliostion. k should howsver bs smphasizad thal, sinee all parts of the inlsmational spplioation (olsims,
descriplion and drawings) may be amencied during the intemalional prefiminary axaminstion procedisre, there s
m_dbbmﬁndhﬁl-uﬂuiiﬂd—'.oa tha appliicant wanls the lalter lo be published
for the purposss of provisional proteciion or has ancther reason for amaending the cisime belore intemational phulisation.
Furthermors, & should be emphasized that provisional protediion is avallabis in some States only.

What paris of the inlemationsl application may be amended?

Unclar Article 19, only the claima may be amended.

Daning the nlemational phase, the claims may siac be amendad {or isther amencdad) under Astisle 34 belore
the intemalional Prefiminary Examining Authorlly. The descripiion and drawings may only be amended under
Asticle 34 belore the indemational Examining Authorlly.

Upon enbry inlo the ndhnllﬂl.-.dp-bdlulhmimd appiination may be amended under Astiole 268
or, where . Arlicle 4

When? Within 2 monthe from he dels of travvamiital of the inlemationsl ssarch repart or 18 monihe fram the priorly
daie, whichever fime lmit expires luler. & should be noled, however, thal the ssnendmants will be consldered
mmm“himmmwhwmahwdu
mqﬁ?ﬂf.hﬂhﬂ“.hm“dh“mﬂ.hmm

Whaere aot to fils the asahdmenis?

The smandments may only be fled with the intemational Buresu: and not with the receiving Ofios or the
intemstional Seareling Authorlty (Ruls 46.2).

Whaere a damand lor inlemational preminary sxeaminslion has baen /i Sed, see below.

How? Eilhwr enlire clei claims e had of
“-mmﬂm claima, by ackiing ons or more new or by amancing

A replacement shest must be submitied for sach shest of the olaims which, an ascount of an amandmant or
amendmenis, difers from the shest originally Sled.

Al the dlsiras sppesring on a replacement shest must be numbened in Arsbie mumenaly. Whare a dlsim s

The ssendments must be made in the language in which the intemastional appiicstion Is 4o be published.

What documents mustimay sccompany the aseadments?
Latier (Secilon 205(b)):
The smendmenis must be submitied with & lelher.

The lstier will not be published with the intemational appiication and the amendied clsines. it should not be
conhused wilh the “Bistemant under Asticle 19(1)" fsee below, under "Statement undar Arials 19(1)").

The feiter susst be In =i the cholos of the Houwsver, ¥ ihe of the
English or French, applicant. language

spplication is Engliah, the letter ba In Englizh; numdhmm
is French, the lalter must be In French. o

Notes to Form PCTASA/220 (Trst sheel) (January 1994)



NOTES TO FORM PCTASA/220 {continued)

Tha intier must indiosts the diferences behween the claims as fled and the olaims as amendad. & muat, in
particular, indicale, in connection with each claim appearing in tha intermational application (i being undersiood
that identicsl indicslions conceming saversl claims may be grouped),whether

he claim s unchanged;

the olaim is cancelled;

the clsim s new;

the claim repleces one or mome clsims as flled;

tha claim ks the reault of the division of a claim ss flad.

ETRE2

The following exempies Busirale the manner in which sssendments must be sxpleined in the
accoiapavying istier:

1. [\Where originally there were 48 olaims and alter amendment of soms cixims tham are 51}
“Claims 1% 28, 31, 32, 34, 35, 37 10 48 raplaced by smended alaima bearing the sams numbens;
clsins 30, 33 andd 36 unchanged; new daims 40 io 51 added ”

2 [Whare originally hare sere 16 claims end afier amandment of all claime thare are 11}
"Claima 1 1o 15 seplaced by amended deimes 1 ta 11.°

3 M.l_.“l-‘—uﬂdinlﬂhmﬂhuﬂ.mﬂmﬂh-ﬂ'
gni&!.d"uﬂ-ﬁhu?hﬂemdd._ﬁ-ﬁ.ﬂ-ﬂwm or
“Claims 7 o 13 cansafiad: new claims 15, 16 and 17 added; all ofher claims unchanged.”

4. [Whare various kindh of amandmenis are made]-
*Clainmg 1-10 unshenged: olaime 11 lo 13, 18 and 19 canosliad; claims 14, 15 sand 16 replaced by amanded
clsim 14; olaim 17 subdivided into amended clsims 15, 16 and 17; aew claime 20 and 21 added.”

“Btatessent under articls 15(1)" (Rule 46.8)

The smencmnanis may be scoompanied by & ststement explaining fhe amandmants and indicaling any impadt
Iﬂ_l?;a;}.“hl"lhnumhm-dh&-i.mmhmm

The stslamant will be published with the inlemationsl application and the amended dlaims.
R st be in fhe languaga in which the intemsiional apppiicalion Is io be published.
& runt be trisl, not sxoeeding 500 words ¥ in English or ¥ rensisied Inio English.

it should not be confused with and doss nol replace the letter (ndicating the diffarences belween the clelne
an ed and s amended. § must be Sad on a separsie sheet and must be identiled as such by a haading,
prelersbly by using the words "Stalement under Article 19(1)."

R may not conlain any daparaging somwnenis on the inlemafional ssarch report or the relsvanos of cllations
conisinad in that report. Referencs o cltaiions, relevant #o a glven alaim, coantsined in the intlemalional saarch
report may be made only in connecion with an smendment of that olaim.

Consequence i a damand for intermsitional prefissinary examination has siready boan fiad

e e e
Wma--mdwm'mhh-ﬂnmm
Authorily (sew Paie €2.2(a), first sontanae).

Conssguanca with regard fo fransislion of the international application for entry inlo the salional phase

The spgliosnl’s stiention is drawn 1o the facl thal, whare ﬂyhbll-nlhulﬂl- a transisiion of the
d-u-uuuhduﬁhﬁ.“mh-ubhmh designaiedieleciad Offioes, instead of, or
in addiion o, the iranslation of the claims as fled.

For fusther detalis on the requiramants of sach designatedisiectad Office, see Volums Il of the PCT Applicent’s

Notas to Form PCTASA220 (sscond shesl) {Jamuary 1994)
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(PCT Article 18 and Rules 43 and 44)

O P ey e s ks S
SCH10360PCT ACTION

intamational application No. intamational fiing date (day/nonthAear} (Eariisst) Priority Dale (dayinonthiyear)
PCT/EP 03/02085 28/02/2003 01/03/2002

Appiicant

SCHERING AG

mm&mmﬂmmmwummmmhmbu applicant
according 10 Articie 18. A copy Is being ransmitied 10 the intemational Bureau

This intemalional Search Raportconsists of a ol of ___ 9 shosts.
[X] nisalso accompaniad by a copy af each prior art documant clied in this repart.

1. Baals of the report

a. Wth regard o the language, the intamational search was camied out on the baais of he iniemational application in the
language in which & was flad, uniess otherwise indicaied under this kem.

O

the intsmational ssarch was carried out on the basis of a transiation of the inlemational application fumnished io this
Authority (Rule 23.1(b)).

uwninadl\mninunuluullpﬂtnnunnummnnlan

Med wogether with the international appication in compuier readabie form.
fumnished subsequanily io this Authority In wriltan form.

furnished subsecuenty 1o this Authortly in computar reacdbis form.

the stalemant that the subsscueantly fumished witlen sequance Rsting does not go beyond the disclosure in the
insssnalional application as fled has basn lumished.

the statamaent that the information recordad in compular readabile form |8 identical 10 the writien sequence Bsing has been

Cariain claims wars found unsesrchable (See Box 1).
Unity of iwvantion is lacking (see Bax I1).

O O OO000%:

4. With regani o the title,
[X] thewextis approved as submitied by the appiicent.
[[] e wexthes boen estabished by this Autorlly to read as followa:

5. With regard 10 the absiract,

[X] the sextis approved as submitied by the applicant,
the taxt has been establishad, u:nulutuHuna&zmmhyﬂilﬁﬂﬂ:dWllﬂ.:ﬁlﬂl\BnuuTheanﬂullnny

within one month from the date of maling of this Intemational search report, submit commanis 1 this Authority.
6. The figure of the drawings 1 be pubished with the abstract is Figure No. i
[X] assuggesied by the sppicant. [[] woneotthe figues.

[T] because the applicent tafied 1o suggest a igure.
[ because tis sgue betier characwdtzes the Invention.

Form PCTASA/210 {first shaet) (July 1658)
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internationsl Application No

PCT/EP 03/02085

A

A. CLASSIRCA
IPC 7
A61P25/28  A61P35/00

ABIK317428  AGIK31/423 AGIK31/4708 A61K31/427

A61K31/4427

According 1o iltemational Patent Clasalication (IPC) of to both aalions! clasaification and IPC

IPC 7 ABIK A61P

Minimum docznanialion ssarched (ciassliication sysiom foliowed by ciasaliicalion symbols)

Documaciation ssarchad other than mininum documaniation 1o the estent thal such docusnants are included in the figkds ssarched

EPO-Internal,

Elsctronic daia base consullad during he inlemafional saerch (name of dela base and, whes practicel, esarch terms usad)

MEDLINE, BIOSIS, EMBASE

C. DOCUMENTS COMSIDERED TO BE RELEVANT

Catagory * | Ciation of documant, with indication, where appropeiais, of the misvant passages Falovant 10 ciain No.
X W0 01 92255 A (KOSAN BIOSCIENCES INC 1-7.9,
:ASHLEY GARY (US): FARDIS MARIA (US); 13,14
SANT1) 6 December 2001 (2001-12-06)
page 39, l1ine 18-20
page 41, Tine 7
claims 17,18,21,22
Y 1-14
X W0 99 67253 A (NOVARTIS ERFIND VERWALT 1-6,9,
GMBH ;NOVARTIS AG (CH); NICOLAOU KYRIACOS) 13,14
29 December 1999 (1999-12-29)
page 3, paragraph 2
claims 1-8
Y 1-14
-/—

m Fathar documents are lsted in the confinusion of hox C.

D Patont tamily masmbers ave laied In annex.

« Special categorios of cisd documents :

mumwﬂimhm

0" cocument relaring 40 s oral discliosure, use, exhibiion or
oihar masns

- mp-lﬂﬂ p:'hlnlm Sing date but

T -rmu'-umhulnnn wﬂ“
0y mwguﬂiﬂdh & which &s not cliad 1o understand e principle or theoty undaviying the
by O ﬂm&nﬂdnuﬂhm  docemant of parficully relevance; the cisimed isveniion
fiing dula aannol be consirisred novel or cannol bs conskiered 1o
L' document qu-uon claimfs) ar imaive an irvantive stap when the doasnent s talam sions
iﬁlhdﬂ date of anomar

“¥* documant of particuiar elsvence: the cieimed Inveation
amnot be considerad to fnolve an investive aiep whan the

such eombination obvious 1o widied
mul. baing 4 paraon

*&* documant member of the sams paiant tamily

Duia of the achual compielion of the inlsmational sesrch

Dele of malling of the iInternadional saarch raport

21 May 2003 28/05/2003
Nams and maliing addreas of the ISA Authortred officar
Eurcpasn Puisct Ofica, PR 5818 Psleniiaan 2
NL - 2260 HV
P b O T 1 851 spon Bazzanini, R

Foun PCTASA/RTO (meoond sheat) Culy 1088)

page 1 of 3
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International Application No
PCT/EP 03/02085

®

C.i{Continualion) DOCUMENTS CONSIDERED TO BE RELEVANT

Camegery *

Chation of docusnand, wilh inciicalion where approprista, of the rievant passages

Felevant 10 claie Na,

X

WO 99 02514 A (SQUIBB BRISTOL MYERS CO)
21 January 1999 (1999-01-21)

cited 1n the application

page 9, line 5,6

page 9, 1ine 21 -page 10, 1ine 9
ctaims 1,2,4

WO 99 62510 A (ANGIOTECH PHARM INC ;HUNTER
WILLIAM L (CA))

9 December 1999 (1999-12-09)

-¢laims 1,2,6,9,12

WO 01 24763 A (IMMUNOGEN INC ;CHARI RAVI V
J (US)) 12 April 2001 (2001-04-12)
claims 1,2,18-20,31,32

LARNER A.J.: “Neuronal apoptosis as a
therapeutic target in neurodegenerative
disease."
EXPERT OPINION ON THERAPEUTIC PATENTS,
(2000) 10/10 (1493-1518).,

XP000109764
page 1508, left-hand column, l1ine 2-10
= page 1508, formulae 47, 48 =

W0 00 66589 A (HOFFMANN JENS KLAR ULRICH
(DE); BUCHMANN BERND (DE); SKUBALLA WER)
9 November 2000 (2000-11-09)

cited in the application

page 219, 1ine 1-8

claims 1-21

page 246, Tine 20-22
WO 99 07692 A (KLAR ULRICH ;SCHERING AG
(DE); BUCHMANN BERND (DE); SKUBALLA WERNE)
18 february 1999 (1999-02-18)

cited 1n the application

claims 1-8

page 165, 1ine 6-11

WO 00 49021 A (KLAR ULRICH ;SCHERING AG
(DE); BUCHMANN BERND (DE); SKUBALLA WERNE)
24 August 2000 (2000-08-24)

cited in the application

claims 1-55
page 94, 1ine 13-20

1-6,9,
13,14

1-14
1-6,9,
13,14
1-14

1-6,9,
13,14

1-14

1-6,13,
14

1-14
1-14

1-14

1-14

Fotn PCTASA’ZI0 {oontinustion of encond shaat) (uly 1082)
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intamationsl Applcation No

PCT/EP 03/02085

C{Contimmiion) DOCUMENTS CONSIDERED TO BE RELEVANT

ANGEWANDTE CHEMIE. INTERNATIONAL EDITION,
VERLAG CHEMIE. WEINHEIM, DE,
vol. 37, no. 15, August 1998 (1998-08),
pages 2014-2045, XP002131418
ISSN: 0570-0833
page 2037, left-hand column, paragraph 2
-page 2040, right-hand column, paragraph 3
tables 1-6
figure 10

Categary® | Chalion of documant, with indication wiang spproprisie, of the relawent peskages Palsvani 15 ciaim No.
Y NICOLAOU K C ET AL: "Chemical Biology of 1-14
Epothilones"

Fosm PCTASAZ10 (aontinuation of second shat) (A 1962)
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Intamationai Appication No. PCTEP 03 02085

FURTHER INFORMATION CONTINUED FROM PCTASA/ 210

Continuation of Box I.2

Present claims 1-6,7,9,11 relate to an extremely large number of possible
compounds. Support within the meaning of Article 6 PCTand disclosure
within the seaning of Article 5 PCT 1s to be found, however, for only a
very small proportion of the compounds claimed. In the present case, the
claims so lack support, and the application so lacks disclosure, that a
meaningful search over the whole of the claimed scope 1s impossible.

Moreover, present claims 1-14 relate to a compound defined (inter alia)
by reference to the following parameter: "average distribution
coefficient between plasma and brain®.

The use of this parameter in the present context 1s considered to lead to
a lack of clarity within the meaning of Article 6 PCT. It is impossible
to compare the parameter the applicant has chosen to employ with what 1is
set out in the prior art. The lack of clarity is such as to render a
meaningful complete search impossible.

Also, independent of the above reasoning, an attempt is made to define
the compound by reference to its pharmacological profile (1.e.
pharmacokinetics), rendering the scope of protection of said claims
obscure (Art 6 PCT). It 1is pointed out that a compound cannot be
sufficiently characterized by 1ts pharmacokinetics. The use of such a
functional definition 1s vague and unclear and leaves the reader in doubt
as to the meaning of the technical feature (e.g. compounds) to which 1t
refers.

Furthermore, 1t could be understood that all the compounds falling under
formulae of claims 4,6-12 possess the claimed “"average distribution
coefficient between plasma and brain®, which seems to be essential for
the treataent of the claimed brain diseases.

Consequently, the search concerning the compounds has been carried out
for those parts of the claims which appear to be supported and disclosed,
namely those parts relating to the compounds 1isted in claims 8,10 and
12.

However some of the compounds listed in claim 8 (1.e. all the compounds
of the series "dioxabicyclo™) dont seem to correspond to the definition
of substituent W given in claim 7 (see "(1-methyl-2" moiety before
heterocyclic radical of “"dioxabicyclo” compounds of claim 8). Therefore
for the "dioxabicyclo”™ compounds the search has been performed taking
into account the substituent W as described 1n claim"7.

Furthermore, present claims 1-4 relate to the treatment of a disease
which actually 1is not well defined. The use of the definition "brain
disease assocliated with proliferative process® in the present context is
considered to lead to a lack of clarity within the meaning of Article 6
PCT. It 1s impossible to determine the diseases for which protection
might legitimately be sought. The lack of clarity is such as to render a
meaningful complete search impossible. Consequently, the search
concerning the therapeutic application of the claimed copounds has been
restricted to the diseases l1sted in claim 5 and those reported in the
description from page 8, 1ine 27 to page 9, 1ine 3.

page 1 of 2
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imemational Application No, PCTEP 03 02085

FURTHER INFORMATION CONTINUED FROM  PCTASA/ 210

Claims searched incompletely: 1-14
Claims searched completeky: none

The applicant’s attention is drawn to the fact that claims, or parts of
claims, relating to inventions 1n respect of which no international
search report has been established need not be the subject of an
international preliminary examination (Rule 66.1(e) PCT). The applicant
is advised that the EPO policy when acting as an International
Preliminary Examining Authority is normally not to carry out a
preliminary examination on matter which has not been searched. This is
the case irrespective of whether or not the claims are amended following
receipt of the search report or during any Chapter 1I procedure.

page 2 of 2
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intamational application No.
INTERNATIONAL SEARCH REPORT PCT/EP 03/02085 Q)

Box| Observaions whar cortain claims wers found unssarchable (Continustion of kem 1 of first aheet)

This Intemational Search Report has not bean established In respect of cartain claims under Article 17(2)(a) for the following reasons:

1. E] Ciabms Nos_-
because they relats 1o subject matier not required to be saarched by this Authority, namely:
Although claims 13 and 14 are directed to a method of treatment of the

human/animal body, the search has been carried out and based on the alleged
effects of the compound/composition.

2. mmu =
because they relate to parts of the iInlemasional Application that do not comply with the prescribed requirements 1o such
an exiant that no meaningiul iInematonal Sgarch can bs carried out, spocificaly:

see FURTHER INFORMATION sheet PCT/ISA/210

3 Claims Nos.-
D becauss they are dapandant claims and are not drafied in anccordance with the second and thind sentences of Rule 8.4{a).

Box i Obsearvations where unity af invention la lacking (Coninustion of lem 2 of first sheet)

This intamaiional Saarching Authorily found muliiple inventions in this inemational application, as follows:

1. As ok retuired ackiional seth fese were fimaly pald by tha applicant, this inlamational Saarch Raport covers all
saarchabls daims.

2. I:l As alil soarchable claims could be searchad without affort justilying an additional fes, this Authortty did not invite payment
of any additional fee.

3 As only some of the required addiional search fees ware timaly paid by the appiicant, this namaiional Search Report
covers only thoes claima or which fees wore pald, spacifically ciaims Nos.:

4, [_—_l No racuirad addiional seanch fags were Smely paid by the appiicant. Consacgsently, this Inlemational Baarch Report is
reskicind 1o the invention it mentioned in the claims: It is coversd by clalme Nos.:

Remark on Protest I:] The additional search fees were accompanied by the applicant's prolest.

D No protest accompanied the payment of additonal search fees.

Form PCTAISA/210 (continumation of first shaet (1)) {July 1998)
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infarmation an patant family members

intemnationsl Appliestion No

PCT/EP 03/02085

45

Patent document Publication Patent family Pubiication
ced In search repont date membar(s) dae
WO 0192255 A 06-12-2001 AU 6658301 A 11-12-2001
WO 0192255 A2 06-12-2001
US 2002045609 Al 18-04-2002
W0 9967253 A 29-12-1999 US 6380394 Bl 30-04-2002
AU 757854 B2 06-03-2003
AU 4774899 A 10-01-2000
AU 4775299 A 10~01-2000
8R 9911420 A 20-~03-2001
CA 2334342 Al 29-12-1999
CN 1306531 T 01-08-2001
W0 9967252 A2 29-12-1999
Wo 9967253 A2 29-12-1999
EP 1089998 A2 11-04-2001
HU 0102711 A2 28-12-2001
JP 2002518504 T 25-06~2002
NO 20006378 A 21-02-2001
PL 345327 Al 17-12-2001
SK 19712000 A3 11-09-2001
TR 200003844 T2 20-04-2001
us 6531497 Bl 11-03-2003
W0 9902514 A 21-01-1999 AU 731497 B2 29-03-2001
AU 7972098 A 08-02-1999
BG 104068 A 29-09-2000
BR 9810555 A 15-08-2000
CN 1270589 T 18-10-2000
EE 200000013 A 15-08-2000
EP 1019389 A2 19-07-2000
HU 0103111 A2 29-04-2002
JP 2002512634 T 23-04-2002
LT 99153 A ,B 25-08-2000
Ly 12569 A 20-11-2000
LV 12569 B 20~04-2001
NO 20000076 A 07-01-2000
NZ 501198 A 28-09-2001
PL 338003 Al 25-09-2000
K 181799 A3 06-08-2001
TR 200000065 T2 21-11-2000
Wo 9902514 A2 21-01-1999
ZA 9805938 A 10-01-2000
W0 9962510 A 09-12-1999 US 6495579 B1 17-12-2002
AU 4025599 A 20-12-1999
WO 9962510 A2 09-12-1999
US 2002183380 Al 05-12-2002
US 2002013298 Al 31-01-2002
WO 0124763 A 12-04-2001 AU 7988500 A 10-05-2001
CA 2385528 Al 12-04-2001
EP 1229934 A2 14-08-2002
Wo 0124763 A2 12-04-2001
W0 0066589 A 09-11-2000 DE 19921086 Al 02-11-2000
DE 10015836 Al 11-10-2001
DE 19954228 Al 13-09-2001
AU 4310300 A 17-11-2000
BG 106053 A 31-05-2002

Foarn PCTABN 210 (patent tamily arnax) (haly 1003)
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information on patent family membars

5

International Applcation No

PCT/EP 03/02085

Patent document Publication Patent tamily Publication

citad in search raport e member(s) date

NO 0066589 A BR 0010190 A 08-01-2002
CA 2371226 Al 09-11-2000
CN 1349534 T 15-05-2002
cz 20013885 A3 17-04-2002
EE 200100568 A 17-02-2003
EP 1173441 Al 23-01~-2002
HU 0201010 A2 28-08-2002
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TRATADO DE COOPERACION INTERNACIONAL
EN MATERIA DE PATENTES

Remitents: EL ORGANISMO ENCARGADO DEL INFORME DE BUSQUEDA
INTERNACIONAL

DORRIES, FRANK-MOLNIA & POHLMAN PCT
Postfach 221661
D-80508 Minchen NOTIFICACION DE ENVIO DEL
GERMANY INFORME DE BUSQUEDA INTERNACIONAL
O DE LA DECLARACION

{regis PCT N® 44.1)

[Fecha de envio (die/mea/afio)
28/06/2003

Raferancia del Soliitarms o Agenis PROCEDER

SCH10380PCT Ver absjo, punios 1y 4

Referancia Intsmacional Fecha de Presentacion intsmacional (dla/mes/aiic)
26/02/2003

PCT/EP 03/02085

[ Solidmnts

SCHERING AG

1.

B Se notifica al solicitants de la confeccion del Informe de Bdsqueds irtemacional y de que se b envia
adjunto a la presants.

Presentacién de modificaciones y una declaracién, segdn articulo 18:
ﬂwmmﬁkmmw-ummummuhmw
(ver

Hasis cuando sa pueden presentar las modificaclones?
El plazo pars la presentacidn do tnles modificacionss es usuaiments de dos meses a partir del envio
g:nﬁnnﬂnﬂaﬂqudnlm:mm“mmenhlmuh

2Dénde se deben presentar las modificacionss?
Direciamants en ta Oficing Intemacional de iz WIPQ, 34, CHEMIN des Colombeties, CH-1211 Ganf
20. Telsfax N°; (41-22) 740.14.3

Instrucclones mis detalindas ss pusden cbisner en ks obhasarvacionas de ka haja adjunts.

O Se notifica al soilcitants de que no se confecciona un Informe de Blsqueda Intemacional y de que, segin
ol articulo 17(2)e, se adjunta le deciarecidn e la presents.

O Acerca de la objeckdn conira ol pago de una tasa adicional {tasas adiclonales) sagin la regia 40.2, sa
Informa al salicitants que

O  iaobjecitny la reagiucitn han sido enviadas desds aqul, junto con su solicliud de anvio del textn, sal
como de la objecion y de ia resolucién, a los organiamas prescripios por la Oficina Indsmacional.

O No sudste ninguna resolucidn acarca de ta objecidn; of solicitents ssnd Informado en cuanto se tome
una resolucién

Proceder: se hace notar lo sigulents al solicitants:

Brevemenis tras ol trescurso de 18 meses a partir de |a fecha de prioriiad (a Oficina Intemacional publicara ia
soticitud Intemacional. & el sclickante quiers impedir o postergar la publicacién, debe presentar an la Oficina
intsmacional, segim la regla 90™.1 a 0.3, anies de conclulr las prepareciones ticnicas para la publicacién
Imemacional, una decisracién acerca del desistimiento de la soliciiud Infemacional o de la relvindicacién da

Oulndoduolldhnhduoermmmm(mlmmammhu-hmh)amnhfﬂu
de prioridad @l Ingreso en la fase nacional. debe presantar una solicitud de Examen Prefiminar intemacional
dentro de los 10 meses a partir de la facha de priorided.

Para ingresar en [ atapa de b fass nacianal, of sdlicitants debe Bevar a cabo, dentro de loa 20 meses a partir de
fa fecha de priovidad, las gastiones prescriptas por fodos los oqanismos pertinentss que no fusron sslectionadas
o no pudisron ser saleccionadas deniro da ios 19 meses a partir de ka facha de pricrided en ke soliciud o an una
declaracién de seleccion suplsmentaria, dado que pam allas no es vinculania dal capitulo || dal Tratado.

Nombre y Direccion Punldalﬁlu-ilmc.lnwdd Funcionerio Apoderado
Informe da Blsquada Intamacional

Eurapelsches Patantamt, P_B. 5818 Patantiaan 2 Siivia Hermler
NL — 2280 HV Rjswilk

Tel (+31-70) 340-2040,
Fax: (+31-70) 340-3018

“Formulario PCT/ISAZ220 (julio 199%) (Ver instruceiones en hoja odjunta)



E———SSSSRSS————
OBSERVACIONES PARA EL. FORMULARIO PCTNSA/220

Esins cbservaciones son instrucciones basicas pam Ia presentacién de modificaciones segin ol asticulo 19.
Estas obsarvacionss ss basan aocbre los requisiios del Tratado da Cooperacién Intamacional en Materia de Patenios
(PCT), del reglamento da aplicaciin y de las normas administrativas del mismo. Ante difarencias enire estes
chasrvaciones y los taxios mancionados antardoments son decisivas ios ditimos. Otros datalies a8 pusdan oblaner en
ol Manual PCT pera salicitantes, una publicacisn de la WIPO.

Las expresiones “articulo®, “regia” y "parigrafo” ampleados en estas cbservaciones so rofieren slempro a les
disposiciones del Tratado PCT, al reglamento da aplicacién PCT o a las normas administrativas PCT.

INSTRUCCIONES PARA MODIFICACIONES SEGUN ARTICULO 19

Luago de racibir of informe de Bisquada Intemacional, ol solicitzns tiens la posbilide:d de modificar una vaz las
relvindicaciones de ia solicihxd intemacional. Sin embargo, se dabs hacar notar que, dado que todas las partas de Ia
soliciud Intamacional (relvindicaciones, descripcidn y figuras) pusden ser modificados duranta ol Examen Preliminar
Intemacional, no existe usuaimanis ka necesidad de presaniar modificacionss de lae relvindicacionos segln ol articulo
19, exxapio cuando al solicitarte desea ta publicacion de satas relvindicacionsa o preaanta aigin otro motivo para la
modificacion de |as relvindicaciones de su publicaciin intamacional, por ejempio, a los fines de una protaccidn
provisoria. También se daba tomar an conslderacidn que una proteccién provisoria se puede obtaner solo en algunos
estados.

4Que partes de una solicitud intemacional pueden ser modificadas?

En ¢l marco del erticulo 17 salo puadon ser modificadsas las relvindicaciones.

En la fase iIntemacional, sagin el articulo 34, las relvindicaciones también pueden ser modificadas (o
nuevamenia modificadas) ants ol arganismo encargado del examen praliminar intsmacional. Segdn al articulo 34, la
mlmm.{hﬂwmwbpwmwmmuummwmumm

Al ingrasar en la fase naclonal, segiin el asticulo 28 o, sn cesos dados, al articulo 41, pueden ser modificadaa
todas ias parias de la solicitud intsmacional.

JHasta cuando se pueden presentar modificaciones?

Dentro de los dos meses a partir del envio del informe de bisgueda intamacional o dentro de diacizsdls meses a
partir de la facha da prioridad, segin ol piao que venze mis tarde. No cbstante, las madificacionss son consideradas
como vilidas cuando son snviades a la Oficing intsmacional uego del plazo establacido pero antes da ia conchusldn de
ias praparacionss ticnicas parg la publicacin intemacional (regla 48.1).

2Dénde no se deben prasentyr lay modificaciones?

Las modificacionss solo pusden ser presentadas ants ka Oficina intemacional y no en la Oficina ds Ingreen 0 en
ol organismo de blsguedes Intamacionales (regia 48.2).

L{En que forma pueden sar levadses a cabo madificaciones?

Una modificacién puede procader an la varsidn presaniada mediants ka sfiminacién de una o variss
relvindicaciones, madiants el agragado da una o varias relvindiceciones nusves o mediants madificacionss dal taxto de
una o veries relvindicaciones.

Sa dabe presantar una hoja de reampiazo por cada hola de relvindicacionss qua, come consecuencia de una o
varias modificacionas, sa diferencia de la presentada originaiments.

Todas las relvindicaciones que aparecen una hoja de rsempiazo deben ester numemias con cifras ardbigas. Aal,
cuando se efimina una relvindicacién, las damés no deban ser numemnadas nusvaments. En al caso de una nuava
numamcién, s reivindicaciones deben ser numeradas en forma sucasiva (normas administratives, itam 205h)).

Laa modificacionss deben ester mdacindes en 6! idloma en que fue publicada Ia soliciiud Intamacional.

20ud antecedeniss deben acompailar a Ins modificaciones?

Escrito adjunto (tem 205b)):

Las modificacionsa ss dsban presaniar con un escrilo adjunto.

El escrito adjunto no ea publica juritd con ia solicitud inemacional y las relvindicaciones modificadas. No se deba
confundir con “aclancidn sagin articuic 18(1)" (Ver abajo, "sclaracion segin articulo 18(1)).

El sscrito adjunto pusde estar redactado, a sleccién dal solicitants, en idioma inglda ¢ francéds. En
solicitacionss intsmacionales vertides en Idioma inglie, ol escrito adjunto debs estar redactado asimismo en
idloma ingids y en las solicitudes intemacionales redacindas en kdloma francés en kiloma francie.

Instrucciones pam rcrmom 1) (enero 1994)



INSTRUCCIONES PARA EL FORMULARIO PCTASA/ZZO0 (continuacién)

En al sacrito adjunto deben eatar indicadas las diferencias existortes antre las relvindicaciones de Ia verslén
original y las relvindicacionss modificadas. Asl, para cada relvindicacion de la soliciiud internacional deben estar
Indicades (indicaciones equivalentes para relvindicaciones distintas pusden estar aunadas), en particular, al:

1) ia relvindicacién no estd modificada;

1) la relvindicacién fue efiminada;

)] Ia relvindicackn es nueva:

) Ia relvindicacién reaemplara a una o a varias reivindicaciones de la version presentada;
v) Ia relvindicacién se origina an la diviaién de una relvindicaciin de la versin prosantada;

A continuacidn se Indican sjemplos de c4mo se deben sclarar modificacionss sn sl sscrito adjunto:

1=  (cuando en ugar de 48 relvindicacionss originales, luego de la modficacion de sigunes reivindicaciones exdsten
51 reivindicacionas):
“Lans reivindicaciones 1 a 28, 31, 32, 34, 35, 37 a 48 son reaemplazadas por relvindicaciones modificadas con la
misma numaracién; las relvindicaciones 30, 33 y 38 quedan sin modificar; ias reivindicaciones 40 a 51 estdn
agrogadas.”

2 ﬁnﬂﬂom@m;ﬁmmm.umunmmumumm
“Las relvindicaciones modificadas 1 a 11 estin en luger de les relvindicacionss 1 e 157

3 (cuando originsiments sxdsten 14 relvindicaciones y las modificaciones consisten en que son eliminadas aigunas
nelvindicaciones y agragacdas nusvas relvindicaciones)
"Las reivindicacionss 1 a 8 y 14 astiin sin modificar; [as relvindicaciones 7 a 13 son siminades; ss agregan
ruevas reivindicaciones 18, 18 y 17. "O". se eliminan las relvindicaciones 7 a 13; ss agregan nuevas
relvindicaciones 15, 18 y 17; todes las demis relvindicacionss quadan ain modificar.”

4-  {cuando se Jevan a cabo distintos tipos de modificaciones):
"Ralvindicaciones 1 a 10 sin modificar; relvindicaciones 11 a 13, 18 y 19 ellminades; relvindicaciones 14, 15y 18
resmplaradas por la nusva reivindicacidn 14; relvindicacion 17 dividida en las nuevas relvindicaciones 16, 16y
17, nusvas reivindicaclones 20 y 21 agregadas.”

*Aciaraclén segin articulo 19{1)" (Regla 40.4)

A laa modificaciones se puede agregar una aclaraciin mediante la cual se explican ias modificaciones y sa
mwimmhmyhdm(blqm sagin ol articulo 18(1), no puaden ser
modiicados

La aciaracién se publica jurio con la solichiud Intsmacional y las relvindicacionss modificadas.
La misma dabe satar radectada en ol idioma en que se publica la solickud Intemacional.

I..’lk:n:rrlduhurcuhymdehmrﬂunﬁdosoouhbmurﬂneulndlﬂndlomwnl

La eclaracién no se debe confundir con el sscrito adjunto que indica las diferencias axistentss antre las
relvindicaciones de la veraidn original y laa relvindicacionas modificadas, y no reemplazn @l ditimo. Se la dabe
presentar en una hoja saparada y caractarizar como tad an al tiulo, con preferencia, mediants las palabras
"Aciarecién segan articulo 28({1)".

La acisradidn no debe contsnsr manifesimcionss desmerecedoras acerca del informe de bisqueda Intamacional
© del significado de Ias publicacionss mencionadas an asta informe. Solo se puade hacer referancla a
publicacionas indicadas en sl informe de bisqueda intemacional que se relacionan con una reivindicaciin
detarminada, an el coniexio de una modificaciin de esta relvindicacion.

Consecusncias de una solicitud ya presentada sobre el examen preliminas intemacional

Cuando en o momento de la presentacién de modificacionas sagin el articuln 19 ya se propuso una solicitud de
exxamen preiimingr intamacional, el solicitants debaria presantar al mismo tlempo, en su proplo iniards, ]uinem
ia pressntacidn de las modificaciones ante a Oficina intemacional, una copia de las modificaciones ante ol
organiamo encargado del examen preliminar intamacional (var regia 82.2 a), primera frase).

Consecusnclas de sy modificacionss desde sl punto de visia de la traduccién de la solicitud internacional al
Ingresar en Ia fase nacional

Sa hace notar al solicitents que, al Ingreser on la fase nacional, poabis o adicionaimanta a la traduceidn da las
on i versidn original, se debe anvier una traduccién de lss relvindicaciones modificadas sagiin
ol articuio 19 a los organismos satablaciios / sslaccionados.

Otros detalies acerca de les exigencias del organiamo establecido / sslaccionado sa buacar an al tomo 1l del
manual PCT para solicliantes.

Instrueciones pars PCT/ISA/220 (hoja 2) (enero 1994)
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TRATADO DE COOPERACION INTERNACIONAL
EN MATERIA DE PATENTES

PCT

Informe de Basqueda Intemacional
(Articulo PCT 18, asl como reglas PCT 43 y 44)

Referancia del solicianis o dol agents Ver notificacion del envio del nforme de basqueda
PROCEDER Intsmacional

SCH10380PCT gunnuhﬂo PCTASA/220), es| como, an tanto cormeaponda,

| _ sigulents punto 5.

Raferencla intamadional Facha da presantacidn Intemacional | Fecha de prioridad (la méa antigua)

{dia/mes/afio)

PCT/EP 03/02085 28/02/2003 | 01/03/2002

Solicitants

SCHERING AG

Esta Informe de bisqueda Intsmacional fus elaborado por &l organiamo de bisquades intsmacionales y, de acuerdo
con el articulo 18, as anviado al solicitanis. Se anvia una copia a Ia Oficina Intemacional.

Ests informe de busqueda Intemacional comprende, en total, 8 hojas.

B Ademis se adjunta una copla de cada uno de los antecedentss del estado da la therica
mancionados an aats informa

1. Fundamentos doi Informe

a. Desde ol punio de vista de! idloma, =a bisquada iniemacional, en tanto no se indiqus otra cosa en
asts punto, fue llevada a cabo an ol kiloma an que sa basa ia salicitud Intemacional presantada.

O La bisqueda intemacional fus llevade a cabo basada scbre una imduccidn de ia soliciud
Intamacional presantada ants el arganismo (regla 23.1 b)).

b. Desde ol punto de vista de loa nucledtidos yo aminodeidos revelados an la sallciud intemacional, ka
bhsquada intemacional fue Bevada a cabo basada sobre f protocolo de sacuencias que

asth contenido en forma secrila on ka soliciiud intemacional.

fue prosantado en forma legible por computadara Junio con la soficiiud internacional.

fue presantado posteriorments ants el organismo por eacrito.

fue presantado postariormants anis &l organismo en forma leglble por computadomn.

&8 presentS la declaracion de qua el protocolo de secusncia expussto posteriormants no supera ol
contesnkio revelado en ke soficiud Inlemacionsl en ol momento de la presentacidn,

sa presantd ia declaracién de que las Informaciones vertidas en forma legible por computadora ss
cormesponden con ol prolocalo de secuancias escaito.

2. B Determinadas retvindicaciones no eran investigables (ver campo [},
O Escasauniformidad de Ia Invenclén {ver campo (I}

4, Desde o punto de vista del Thulo de Ia Invencidn,
E e aprueba el taxto praseniado por el solicitants.
0 o texio fue establecido por e! organismo como aigue:

O CoOoooo

5.  Desds ol punio de vista del resumen,
B e aprueba el texio presentado por el soliciiante.

O el texto fus establecido por el organismo de acuerdo con ka regla 38.2 b) de Ia versidn Indicada en el

campo lil. El solicitants puede presaniar una posicidn ants el organiamo en al iranscurso ds un mes a
partir do ka facha del envio de ests Informe de Blsqueda internacional.

5. Con al resumen se deba publicar ka siguisnts figura de los dibujos: figura N® -
E pomue es sugearida el soliciants 0 ninguno de ios dibujos
O pomue el mismo solickunte no suglere ninguna figura.
O porque esta figur caracteriza mejor la Invencion.

“Formudario PCTASAJZ10 (haja 1} gullo 1998)



Raferencia internacionsl

INF RME DE BUSQUEDA INTERNACIONAL

PCT/EP 03/02085

[A~ CLASICACION DEL OBJETO DE LA SOLICITUD
AB1P25/28 AB1P35/00

Segin la clasificacidn intemacional de patantss {IPK) o |a cissificacién inlsmacional la IPK
B. BITOB INVESTIGADOS

IPC7 AB1K31/428 AB1K31/423 AB1K31/4708 AB1K31/427 AB1K31/4427

IPC7 AB1K AB1P

Material minima Investigado (Sislema de claaificacidn y Wimbolos de clasificacion)

Publiceciones Investigedas pero no pertanacientss al material minimo investigado, en nio paranaxcan 8l Ambio

bisqueda eventusimanis amplaadas)
EPO-Internal, MEDLINE, BIOSIS, EMBASE

mmnu-mmmmm-mmhw(mmumamymu

Catogorie’
Indicacion de los

6 de diciembre de 2001 (2001-12-08)

pagina 38, renglones 18 - 20

pagina 41, rengién 7
relvindicaciones 17, 18, 21, 22

AG (CH); NICOLAOU KYRIACOS)
29 de diclembre de 1999 (1880-12-28)
pagina. 3, pamafo 2

reivindicaclones 1 -8

Denaminaciin de la publicaciin, asi como, da ser requenco,
conslderados

X | WO 01 92255 A (KOSAN BIOSCIENCES INC;
ASHLEY, GARY (US); FARDIS; MARIA (US); SANTI)

Con referencia a

ralevanias relvindicacién N*

1-7,9,13, 14

1-14

X WO 89 67253 A (NOVARTIS ERFIND VERWALT GMBH; NOVARTIS | 1-8, 8, 13, 14

!

B Se pueden sscoger otms publiceciones en la
continuacion del c

E  Verfamiia de patantes an el anaxo

Catugories particulares indicadas en publicacionss

"A" publicacidn que define ol estado ganeral de In
ticnica pamm no consldersda como particularments
importante

"B® documento antarior paro publicado racién o despude
de la de la focha de presantaciin intemacional

"L" publicacktn adecunda para hacer gparecer como
dudosa una reivindicacidn de prioridad, o mediants
Ia cual debe ser considerada la facha ds divuigacin
de otra publicacidn mencionada en o Infome de
bisqueda 0 que o3 Indiceda por otra raxdn particular
(como reslizada)

“0" publicadén que so reflere a una revelacién oml, @
una utiizacikdn, a una axposicin o a2 otme
dispouiclonas

""" publicacin mafimda aniea de la fecha da

presantacidn intemacional pero luego de la facha de
ad relvindicada

T publicaciones posieriorss a las difundidas en Ia
fecha de presentacién intemacional o de Ia facha de
prioridad ¥y qua no colislonan con I soliciiud, sino
que aolo estin indicades pam mayor entendimisnto
dal principlo fundamentsal de la Invencién o de la
teoria sobre la cual se basa

camo "X° publicacién de particular imporiancia: & Invencion
relvindicada no puede ser comskierada, solo como
consacuencia de esta publicacidn, como novedosa
0 apoyerse an una actividad inventiva

ser relacionada con una o varias ofres publicaciones
do oein catsgoria y tal relacion es notorla para un

especiaiistn
“4" publicacidn que ss miamivo de la miema famila

Fecha de finalizacidn de [a bisqueds Intemacional
21 de mayo de 2003

Facha de envio del informe da Bisgueds Imamacional
28/05/2003

Nambre y Codigo Postal del Organismo de Basqueda
ntemacional

I
Oficing Europea de Palentes
NL — 2280 HV Rjswik
Tel.: (+31-70) 340-2040; Tx: 31 851 epo nl
Fax: (+31-70) 340-3018

Funclonario Apoderado
Bazzanini, R

“Formulario PCT/ISA/Z10 (haja 2) (jullo 1852)

Pig. 1de 3



Rafarancia Intemacional
PCT/EP 03/02085

INFORME DE BUSQUEDA INTERNACIONAL

[C. {continuacién) ANTECEDENTES CONBIDERADOS ESENCIALES
Catagorla

Denominaciin de ia publicacin, asi como, de sar requerido,
Indicacién de los conslderndos misvantas

X

Con referencia a

WO 868 02514 A (SQUIBB BRISTOL MYERS CO)
21 de enero de 1998 (1988-01-21)

mencionado en la sollcitud

pagina 8, rengiones 5, 6

pagina 9, renglén 21 — pagina 10, renglén 9
relvindicaciones 1, 2, 4

WO 88 82510 A (ANGIOTECH PHARM INC;

HUNTER WILLIAM L (CAL))

9 de diciembre de 1988 (1989-12-09)
relvindicaciones 1, 2, 6, 9, 12

WO 01 24763 A (IMMUNOGEN INC; CARI RAVI V J (US))
12 de abril de 2001 (2001-04-12)
relvindicaciones 1, 2, 18 — 20, 31, 32

LARNER A. J.: "Neuronal apoptosis as a therapeutic target In
neurodegenerative disease”

EXPERT OPINION ON THERAPEUTIC PATENTS,

{2000) 10/10 {1943 — 1518).,

XP000108764

pagina 1508, columna Izqulerda, rengiones 2 - 10

* pagina 1508, formulas 47,48 *

WO 00 86589 A (HOFFMANN JENS; KLAR ULRICH (DE);
BUCHMANN BERND (DE); SKUBALA WER)
9 de noviembre de 2000 (2000-11-08)
menclonado en la soficitud
pagina 219, renglones 1- 8
relvindicaciones 1 - 21
pagina 246, rengiones 20 - 22

WO 88 07892 A (KLAR ULRICH; SCHERING AG (DE); BUCHMANN
BERND (DE); SKUBALA WERNE)
18 de febrero de 1968 (1098-02-18)
mencionado en la solicitud
relvindicaclones 1 - 8
pagina 165, renglones 6 - 11

WO 00 48021 A (KLAR ULRICH; SCHERING AG (DE); BUCHMANN
BERND (DE); SKUBALA WERNE)
24 do agosto de 2000 (2000-08-24)
mencionado en [a solicitud
reivindicaclones 1 - 55
pagina 94, renglones 13- 20

1-8,9,
13, 14

reivindicacion N° |

“Formulario PCT/ASAZ210 (continuacion de hola 2) (ulio, 1992)
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€. {continuacién) ANTECEDENTES CONSIDERADOS ESENCIALES

Referencia Intarnacional
INFORME DE BUSQUEDA INTERNACIONAL PCT/EP 03/02085

Categoria Denominacién de la publicacin, as! como, de ser requerido, Con raferencia a
Indicacién de los pasajes conslderados relevarntes relvindicacién N°
Y NICOLAOU K C ET AL: “Chemical blology of epaothliones” 1-14
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_ - Solicitud Intemacional N° PCT/EP 03/02085
INFORMACION ADICIONAL - CONTINUACIGN DE PCT/ISA/ 210

Continuacién de campo 1.2

Las presentas reivindicaciones 1 — 6, 7, 8, 11 se refieren a un nimero extremadameante grande
de compuestos posibles. No obstante, soporte en el sentido del articulo PCT N° 6 ¥y
revelaciones en el sentido del articulo PCT N° 5 se enconfraron para solo una muy pequefia
proporcidn de los compuestos relvindicados. En el presente caso, las relvindicaciones carecen
de soporie y la solicliud carece de revelaciones, de manema que se hace imposible una
bisqueda coherente sobre el total del ambito relvindicado.

Sin ambargo, las presantes relvindicaciones 1- 14 sa refleren a un compuesto definido (imter.
&lia) haciendo referencla al sigulente parimetro: “coeficlente de distribucion media entre
plasma y cerebro®.

La utliizacién de aste parametro en ol presente contexto es considerado como conducents a
carencia de claridad en el sentido del PCT N* 6. £s Imposible comparar el parametro a utilizar
que selacciond o solicitants con el establecido en sl estado de |a tédcnica. La falta de claridad
88 tal que hace imposlble completa coharenta.

Ademis, independientemente del razonamiento anterior, se Intentd definir el compuesto
haciendo referencia a su perfll farmacoldgico {por ejemplo, farmacocinética), haciendo oacuro
el dmbito de protaccidn de tales relvindicaciones (art. PCT N° 6). Se hace notar que un
compuesto no puede ser caracterizado satisfactorlamente medlante su farmacocinética. La
utilizacién de tal definicidn funcional es vaga y poco clara, ponlendo en dudas al lector acerca
del sentido de las caractaristicas técnicas (por ejemplo, compuesios) a las que se refiere.
Adomas, se puede entender que todos los compuestos que responden a la férmula de las
relvindicaciones 4, 6 — 12 poseen el “coeficiente de distribucién media entre plasma y cerebro®,
lo que parece ser esencial para el tratamiento de las enfermedadess carebrales relvindicadas.

En consecuencia, la blsqueda concemlente a los compuestos ha sido llevada a cabo para
aquellas partes de las relvindicaciones que aparentan ser soportadas y reveladas, o sea,
aquellas partes que se refleren a los compuestos listados en las reivindicaclones 8, 10 y 12.

No obstante, algunos de los compuestos listados en la reivindicacion 8 (por ejemplo, todos los
compuestos de la serle “dioxabiciclo®) no aparentan comresponder a la definicién de sustituyente
W brindada en |a reivindicacidn 7 {ver la fraccién "1-metil-2" delante del radical heterociclico de
compuestos "dioxabiciclo” de la relvindicacion 8). Por ello, para los compuestos “dioxabicicio” la
blsqueda fue llevada a cabo tomando en consideracion el sustihiyents tal como estd descripto
en |a relvindicacién 7.

Ademiis, las presentea reivindicaciones 1 — 4 se refloren al tratamlento de una enfermedad que
no esta reaimente bien definide. La utiiizacién de la definicion "enfermedad cerebral asoclada
con un proceso proliferativo® es considerada, en el presente contexto, como conducente a
carencia de claridad en el sentido del articule PCT N° 6. Es Imposible determinar la enfermedad
para la cual se pretende buscar legitimamsents la proteccién. La falta de claridad es tal que
hace Iimposlble una blsqueda completa coherente. En consecuencia, la bisqueda
concemiente a la aplicacion terapdutica de los compuestos relvindicados se restringid a las
enfermedades listadas en la relvindicacidn 5 y a aquellas reportadas en la descripcion de la
pégina 8, rengién 28 a la pagina 8, rengién 3.

Blsqueda incompleta: reivindicaciones 1 - 14
Blsqueda completa: ninguna reivindicacién

Se hace notar al solicitante que las reivindicaciones o partes de las relvindicaciones que se
refleren a invenclones con respecio a las cuales no se confecciond un Informe de Blsqueda
Internacional no requieren ser objeto de un Examen Intemacional Preliminar (regla PCT
66.1(e)). El solicitante es notlficado de que la politica del EPO cuando acilia como Organismo
de Examen Preliminar Internacional es no llevar a cabo habituaimente un axamen preliminar en
un tema que no fue investigado, Este es el caso Independlentemente de sl las reivindicaciones
fueron comegidas o no siguiendo una sugerencia del informe de bisqueda o durante cualquier
procedimiento del cap'tulo Il

pégina 1 da 1



Ruferencia Intlsmaciona)

INF RME DE BUSQUEDA INTERNACIONAL PCT/EP 03/02085

{continuacién del fiem 1 de In hoja 1)

[Campol Obssrvecionss en s que sigunas refvindicaciones fueron encontradas como no investigabies

Este Infome de Bisquada Intamacional ne fuo confoccionado con rospocto a aigunes reivindicacionos, segin ol
articuio 17(2){a), por las sigufentes rzones:

1. & rolvindicacionas N™
porque se refleren & temas de objetos que no requieren ser buscados por eata autorkiad, a saber:
Aunque las relvindicaciones 13 y 14 estén dirigidas a un método de tratamiento del
cuerpo humano / animal, la bisqueda se llevd a cabo basada sobre los efectos
alegados del compuesto / composicion.

2. B relvindicacionas N* -
porque se refieren a partas de la Saficthud intemacional que no cumpien con los requisios prescriptos en una
extengitn tal que no parmiten llevar a cabo una bisqueda Intsmacional coherents, en particular:
porgue se refleren a temas de objetos que no requisren ser buscados por esta auttridad, a saber:
ver MAS INFORMACION en hoja PCT/1SA/210

3. [J relvindicaciones N*:
rqu;?mmmym“MﬂmMumhmmymmu
regla 6.4(a).

[Campo i _Obsarvacionss carentes de uniformidad inventiva (continuscién del feem 2 do Ia hoja 1)

Esta Organiamo de Bisquada Intamacional enconind invencionss miltiples en esta soBctiud, a saber:

1. O como todan las bisquedas adiclonaies requeridas fueron pagadas en tirmino por el soliciiants, ests Infarme de
Bisqueda intemacional cubre todas tas reivindicacionss investigablos.

2. [0 como todas las relvindicaciones Investigables puaden sar buscadas sin un esfuerzo que justifique una tasa
adicional, sets organismo no requisre el pago de una tasa adicional.

a.l:lemnldoulgurnldohlhudowmmﬁmmnﬂlnnudeldm.m
informe de Bisqueda Intamacional cubre soic equeilas relvindicecionss cuyas tasas fueron pagadas, en
particuiar, aa relvindicaciones N*;

4. [J ol solciiunte pegd en thrmino tasas adiclonales no requerikies. En consecuencla, aste informe de Basqueda
Intamacional esth restringldo e ka invencién mancionada an primer lugar an s mivindicaciones; sstando cublerio
par las relvindicacionss N*:

Observacionss sobre objeciones O iss tesas da bisqueda adicionaies fueron acompaiiadas por i
objecién del solicitanis.

O Ninguna objacién scompahd el pago de las tasas de biaquada
adicionales

Formulario PCT/ISAZ210 (continuacion de la hoja 1 (1)) (Ui 1908)



INFORME DE BUSQUEDA INTERNACIONAL
Detalle de publicacionea que partenacan a la misms famlila de pateniss

Referencia Intamacional

_ _ _ _ PCT/EP 03/02085
Documentos de Patants chados en el Fecha de I Miembroe) de Facha de ia
informe de Blsqueda publicacion famita de patentss publicecién
WO 0182255 A 08/12/2001 Al 8858301 A 11-12-2001
WO 0192255 A2 08-12-2001
US 2002045808 A1 18-04-2002
WO 8887253 A 20-12-1899 us 6380304 B1 30-04-2002
AU 757854 B2 068-03-2003
AU 4774889 A 10-01-2000
AU 4775209 A 10-01-2000
BR 9811420 A 20-03-2001
CA 2334342 A1 29-12-1999
CN 1306531 T 01-08-2001
WO 2967252 A2 20-12-1989
WO 9967253 A2 20-12-19989
EP 1088998 A2 11-04-2001
HU 0102711 A2 28-12-2001
JP 2002518504 T 25-08-2002
NO 20006378 A 21-02-2001
PL 345327 A1 17-12-2001
8K 18712000 A3 11-09-2001
TR 200003044 T2 20-04-2001
us 8531487 B1 11-03-2003
WO 8902514 A 21-01-1899 AU 731497 B2 29-03-2001
AU 7972088 A 08-02-1999
BG 404068 A 29-09-2000
BR 8810555 A 15-08-2000
CN 1270588 T 18-10-2000
EE 200000013 A 15-08-2000
EP 1018380 A2 18-07-2000
HU 0103111 A2 20-04-2002
JP 2002512834 T 23-04-2002
LT 89153 A.B 25-08-2000
LV 12568 A 20-11-2000
LV 125689 B 20-04-2001
NO 20000076 A 07-01-2000
NZ 501188 A 28-09-2001
PL 338003 A1 25-09-2000
SK 181788 A3 06-08-2001
TR 200000065 T2 21-11-2000
WO 8002514 A2 21-01-1999
ZA 9805938 A 10-01-2000
WO 8982510 A 09-12-1969 us 8495576 B1 17-12-2002
Al 4025598 A 20-12-1900
WO 8862510 A2 00-12-1999
US 2002183380 A1 05-12-2002
) US 2002013298 A1 31-01-2002
WO 0124783 A 12-04-2001 Al 78988500 A 10-05-2001
CA 2385528 A1 12-04-2001
EP 1228034 A2 14-08-2002
WO 0124763 A2 12-04-2001

“Formulario PGTNSA/210 {Anexo famiiia de paiantse) (i 1

—

HOJA1DE 2

105



INFORME DE BUSQUEDA INTERNACIONAL
Detalle de publicacionss que pertenecen & la misma femiiia de patenins

Referencia Intermacional

_ _ _ _ PCT/EP 03/02085

Documentos de Patenta citados en ol Fechado i Miembros) do la Fechadeln
Informe de Blsqueda icacién familla de

WO 0088588 A 08-11-2000 DE 19021086 A1 02-11-2000

DE 10015838 A1 11-10-2001

DE 18054228 A1 13-08-2001

AU 4310300 A 17-11-2000

BG 108053 A 31-05-2002

BR 0010180 A 08-01-2002

CA 2371228 A1 09-11-2002

CN 134954 T 15-05-2002

CZ 20013885 A3 17-04-2002

EE 200100668 A 17-02-2003

EP 1173441 A1 23-01-2002

HU 0201010 A2 28-08-2002

wo 00686589 A1 09-11-2000

JP 2002543203 T 17-12-2002

NO 20015278 A 21-12-2001

SK 15512001 A3 09-05-2002

WO 8907682 A 18-02-18680 DE 19735574 A1 11-02-1860

DE 19735575 A1 11-02-1999

DE 16735578 A1 11-02-1999

DE 189748828 A1 28-04-1999

DE 19748717 A1 08-05-1899

DE 189751200 A1 20-05-1999

DE 18813821 A1 23-09-1999

AU 8340998 A 01-03-1808

WO 9907692 A2 16-02-1900

EP 1005485 A2 07-08-2000

JP 2001521723 T 28-08-2001

ZA 8810403 A 15-056-2000

WO 0049021 A 24-08-2000 DE 19908765 A1 24-08-2000

DE 19854230 A1 15-11-2001

Al 3156700 A 04-00-2000

BG 105802 A 29-03-2002

BR 0008331 A 28-01-2002

CA 2361278 At 24-08-2000

CN 1341116 T 20-03-2002

cz 200128561 A3 14-11-2001

EE 200100431 A 18-12-2002

WO 0048021 A2 24-08-2000

EP 1150880 A2 07-11-2001

HU 0105478 A2 20-06-2002

JP 2002537301 T 05-11-2002

NO 20014013 A 18-10-2001

PL 349863 A1 23-09-2002

SK 11852001 A3 04-04-2002

“Farmulario PG TASA/210 (Anexo femilla de patentes) (ullo 1862)
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INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY

PATENT COOPERATION TREATY lo‘ﬂ

PCT

To; - — l’
Daadiina:
DORRIES, F = LMAN
Postfach 221681 e AYA =L
D006 dondben | TS CEIVED NOTIFICATION OF TRANSMITTAL OF
ALLEMAGNE THE INTERNATIONAL PRELIMINARY
AN Bk EXAMINATION REPORT
. (PCT Rule 71.1)
. G-mp
Deptiee, frw i A0 & Poivean Dets of maing
B gttt - 3 90t - Drsipns
QQE!'EE'E" —tr (dayinonthyyear) 26.04 2004

Applicant’s of
SCH10380PCT IMPORTANT NOTIFICATION
Internations! appiicetion No. inemational fiing date (deynonthieer) Priority date (deyinontivyesr)
PCTEP 0302085 28.02.2003 01.03.2002
Applicant
SCHERING AG et al

application.

communication to all the elected Offices.

4. REMINDER

transiations and paying

PCT Applicant's Guide.

1. The applicant is hereby notified that this Intemational Preliminary Examining Authority transmits herewith the
intemational preliminary examination report and ite annexes, if any, established on the intemational

2. A copy of the report and its annexes, if any, is being transmitied to the Intemational Bureau for

3. Where required by any of the elacited Offices, the Intemational Bureau will prepare an English translation of
the report (but nat of any annexes) and will transmit such translation to those Offices.

The applicant must enter the national phase before each elected Office by performing certain acts (filing
national fees) within 30 months from the priority date (or later in some Offices)
{Article 39(1)) (see also the reminder sent by the intemational Bureau with Form PCTAB/301).

Where a translation of the intemational application must be fumished to an elected Office, that transiation
must contain a translation of any annexes to the interational preliminary examination report. it is the
applicant’s responsibility to prepare and fumnish such transiation directly 10 each elected Office concemed.

For further details on the applicable time limits and requirements of the elected Offices, see Volume II of the

The appiicant’s attention is drawn to Article 33(5), which provides that the criteria of novelty, inventive step
and industrial applicability described in Article 33(2) to (4} merely serve the purposes of intemnational
preliminary examination and that "any Contracting State may apply additional or different criteria for the
purposas of deciding whether, in that State, the claimed inventions is patentable or not" (see also Article
27(5)). Such additional criteria may relats, for example, to exemptions from patentability, requirements for
enabling disclosure, clarity and support for the claims.

Name and mafing address of the inlemational

preBminary ssamining suthority:

European Palent Office - P.B. 5818 Palentiaan 2
NL-2260 HV Rijswik - Pays Bas

Tal. +31 70 340 - 2040 Tx: 31 651 epo

Fax: 431 70340-3!16_

Authorized Officar

Janzing, M
Tel. +31 70 3404140

} Il
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\

-
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Form PCTIPEA/416 (January 2004)



PATENT COOPERATION TREATY

PCT
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT

(PCT Atrticle 36 and Rule 70)

Appicant's or agent’s file reference See Notffieation of Transmittal of Intemational
SCH10360PCT FOR FURTHER ACTION 0 Examination Report (Form PCTAPEAMIE)
inlamational application No. intlemational filing date (dmeinonthjear) Priority date (deyinonthinr)
PCTEP 0302085 28.02.2003 01.03.2002
inemafional Patent Classification (IPC) or both national classiiication and IPC

AB1K31M28

Appiicant

SCHERING AG et al

These annexes consist of a total of

1. Thizs Intemational preli examination report has been prepared by this intemational Preliminary Examining
Ammhnmmmmmbmas. >

2  This REPORT conciats of a folal of 8 sheets, including this cover sheel.

O Thisreport is also accompanied by ANNEXES, i.e. sheets of the description, claims andbr drawings which have
been amendad and are the bagis for this report andbr sheets containing rectifications made before this Authority
{see Rule 70.16 and Section 607 of the Adminisimative insiructions under the PCT).

sheets.

3.  This report contains indications relating to the following items:

I & Basis of the opinion
I 0O Priory
il [ Non-ostablishment of opinion with regard to novelty, inventive atep and industrial applicability
IV O Lackof unily of invention
V [E Reasoned statemnent under Rule 66.2(a)(li) with regard to navelty, inveniive step or Industrial applicability;
citations and explanations supporiing such statement
VI O Certain documents cited
Vil O Certain defects in the intemational appfication
VIl O Certain cbessvations on the interational application
Dale of submiasion of the damand demﬂslom;ll'lsmon
24.09.2003 26.04.2004
Name s mailing address of the nlsmational Authorized Officer
———  Ewopean Paient Ofics - P.B._ 5318 Palentiaan 2 s i
) NL-2280 HV Riswik - Pays Bas Bazzanini, R i @
ToL +31 70 340 - 2040 T 31 651 epo nt ,I
—== __  Fax:+31 70 340 -3018 Felaphons No. +31 70 340-2670 -

Form PCTAPEA/408 (Cover Sheet) (January 2004)
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INTERNATIONAL PRELIMINARY
EXAMINATION REPORT International application No,  PCT/EP 03/02085

l. Basls of the report

1. With regard to the slements of the intemational application (Replacement sheels which have been fumished to
the recsiving Office in response o an invitation under Article 14 are refermed to in this report as "originally filed”
and are not anhaxed 10 this report since they do noi coniain amendments (Rules 70.16 and 70.17)):

Description, Pages
1-25 as originally filed

Claims, Numbers
1-14 as originally filed

Drawings, Figures
1-7 ' as originally filed

2. With regard to the language, all the elements markad above were avaiable or fumished to this Authority in the
language in which the intemationat application was filed, unless otherwise indicated under this item.

Thess slements were avaitable or fumished to this Authority in the following language: , which is:

O the language of a transiation furnished for the purposes of the intemational search (under Rule 23.1(b)).
0O the language of publication of the intemational application (under Rule 48.3(b)).

O the language of a translation fumished for the purposes of intemational praliminary examination (under
Rule 55.2 andbr 55.3).

3. With regard to any nucleotide andbr amino acid sequence disclosad in the intemational application, the
international prelimmary examination was carmried out on the basis of the sequance listing:
O contained in the intemational application in written form.

filed together with the international application in computer readabile form.

fumnished subsequently to this Authorily in written form.

fumished subsequently to this Authority in computer readable form.

The statement that the subsequently fumished written sequence lsting does not go beyond the disclosure
in the intemational application as filed has been fumished.

The siatement that the information recorded in computer readable form is identical to the written sequence
listing has been fumished.
4. The amendments have resulted in the cancellation of:

O the description, pages:
O the claims, Nos_:
O the drawings, sheets:

O OOoOoaQ

Form PCTAPEA/40D (January 2004)
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INTERNATIONAL PRELIMINARY
EXAMINATION REPORT Intemational application No.  PCT/EP 0302085

5. 0 This report has been established as if (some of) the amendments had not been made, since they have
been considered to go beyond the disclosure as filed (Rule 70.2(c)).

(Mywtmmmmmmmmmmm 1 and annexed io this

6. Additional observations, if necessary:

li. Non-establishment of opinion with regard to novelty, inventive step and industrial applicabliity

1. The questions whather the claimed invention appears to be novel, to involve an inventive step (to be non-
obvious), or to be industrially applicable have not been examined in respect of:

O the entire intesmational application,

i3 claims Nos. 1-14
because:

B the said intemational application, or the said claims Nos. 13,14 with respect to industrial applicability (Rule
87.1{iv) PCT) relate to the following subject matter which does not require an hhemaﬁomlpgrolirrh“ayn(v
examnination (specily):

see saparsats sheeot

O the description, claims or drawings (indicate particular elements below) or said claims Nos. are so unciear
that no meaningful opinion could be formed (specify).

O the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion
could be formed.

® no intemational search report has been established for the said claims Nos. 1-14 (partially)

2 A meeningful intemational preliminary examination cannot be casried out due to the failure of the nucleotide and/
or amino acid sequence listing to comply with the standard provided for in Annex C of the Administrative
Instructions:

0 the written form has not been fumished or does not comply with the Standard.
O the computer readable form has not been fumished or does not comply with the Standard.

V. Reasoned statement under Article 35(2) with rd to novelty, inventive indu .
citations and explanations supporting such s:Ig:mun ' step or cirial epplicebility

1. Statemant
Novelty (N) Yes: Claims 8,10-12 '
No: Claims 1-7,9,13,14
Inventive step (IS) Yes: Claims none
No: Claims 1-14
Industrial applicability (1A) Yes: Claims See Sepanate Sheet
No: Claims -

Fom PCTAPEA/400 (January 2004)
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2. Citations and explanations
soe separais shest

Form PCTAPEA/4D8 (January 2004)
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INTERNATIONAL PRELIMINARY Intemational appiication No. PCT/EP03/02085
EXAMINATION REPORT - SEPARATE SHEET

Be ltem lli
Non-establishment of opinion with regard to novelty, inventive step and industrial

applicability.

Il-1. No Intemational Preliminary Examination will be carried out in respect of subject-
matter which is not covered by the search report (Rule 66.1(e)} PCT).

lll-2. The subject matter of claims 13,14 relates to a method of treatment of human/animal
body, which is considered by this Authority to be covered by the provisions of Rule 67.1(iv)
PCT. Consequently, no opinion will be formulated with respect to the industrial applicability
of the subject-matter of these claims (Article 34(4)(a)(l) PCT).

Beltem Y :
Reasoned statement under Rule 66.2(a)(il) with regard to novelty, inventive step and
industrial applicability; citations and explanations supporting such statement.

Reference is made to the following documents:

D1: WO 0192255 A (KOSAN BIOSCIENCES INC ;ASHLEY GARY (US); FARDIS
MARIA (US); SANT!) 6 Decamber 2001 (2001-12-06)

D2: WO 99 67253 A (NOVARTIS ERFIND VERWALT GMBH ;NOVARTIS AG (CH);
NICOLAOU KYRIACOS) 29 December 1999 (1999-12-29)

D3: WO 99 02514 A (SQUIBB BRISTOL MYERS CO) 21 January 1999 (1999-01-
21) cited in the application

D4: WO 99 62510 A (ANGIOTECH PHARM INC ;HUNTER WILLIAM L (CA)) 9
December 1999 (1899-12-09)

D5: WO 01 24763 A (IMMUNOGEN INC ;CHARI RAVI V J (US)) 12 April 2001
(2001-04-12)

D6: LARNER A.J.: 'Neuronal apoptosis as a therapeutic target in neurodegenerative
disease.” EXPERT OPINION ON THERAPEUTIC PATENTS, (2000) 10/10
(1493-1518)., XP000109764

D7: WO 00 66589 A (HOFFMANN JENS ;KLAR ULRICH (DE); BUCHMANN
BERND (DE); SKUBALLA WER) 9 November 2000 (2000-11-09) cited in the
application

D8: WO 99 07692 A (KLAR ULRICH ;SCHEMING AG (DE); BUCHMANN BERND
(DE); SKUBALLA WERNE) 18 February 1999 (1999-02-18) cited in the
application

Form PCT/Sepamis Sheet/408 (Sheet t) (EPO-April 1997)



INTERNATIONAL PRELIMINARY international application No. PCT/EP03/02085
EXAMINATION REPORT - SEPARATE SHEET

V-2,

D9: WO 0049021 A (KLAR ULRICH ;SCHEMING AG (DE); BUCHMANN BERND
(DE); SKUBALLA WERNE) 24 August 2000 (2000-08-24) cited in the
application

D10: NICOLAOU K C ET AL: ‘Chemical Biology of Epothilones' ANGEWANDTE
CHEMIE. INTERNATIONAL EDITION, VERLAG CHEMIE. WEINHEIM, DE,
vol. 37, no. 15, August 1998 (1898-08), pages 2014-2045, XP002131418
JSSN: 0570-0833

. The Applicant's attention is drawn to the fact that the present opinion expressed as

to the novelty, inventive step and industrial applicability refers only to the matter for
which an Intemational Search Report has been drawn up, i.e. the compounds of
claims 8,10 and 12 (for compounds of claim 8 also taking into account the
substituents W as described in claim 7) in relation to the treatment of the real and
well defined diseases mentioned in claim 5 and those reported in the description from
page 8, line 27 to page 9, line 3.

For the assessment of the present claims 1-14 on the question whether they are
industrially applicable, no unified criteria exist in the PCT Contracting States. The
patentability can also be dependent upon the formulation of the claims. The EPO, for
example, does not recognize as industrially applicable the subject-matter of claims
to the use of a compound in medical treatment, but may allow, however, claims to a
known compound for first use in medical treatment and the use of such a compound
for the manufacture of a medicament for a new medical treatment.

V-3. NOVELTY:

V-3.

V-3.1.

The present application does not meet the requirements of Article 33(2) PCT,
because the subject-matter of claims 1-7,9,13,14 is not new.

In fact, the use of Epothilone derivatives for the treatment of a brain disease
associated with proliferative processes, such as brain tumour, Alzheimer's
disease and multiple sclerosis has been already disclosed in the literature.
For the assessment of novelty it is understood that all the compounds falling
under formulae of claims 4,6-12 possess the claimed "average distribution
coefficient between plasma and brain®, which seems to be essential for the
treatment of the claimed brain diseases.

V-3.2. D1 reports the use of epothilone derivatives falling under general formula given

in claims 4,6,7.9 of the present application for the treatment of brain tumours

Form PCT/Separate Shest09 (Shest 2) (EPO-Apil 1097)

\tA



INTERNATIONAL PRELIMINARY Intemational appiication No. PCT/EP03/02085
EXAMINATION REPORT - SEPARATE SHEET

and multiple sclerosis. Therefore, D1 is relevant for the novelty of claims 1-
7.9,13,14.

V-3.3. D2-D5 disclose the use of epcthilones such as epothilone A,B,C,D.E F (D4,D5)
or other epothilone derivatives (D2,D3) falling under general formula given in
claims 4,6,9 for the treatment of brain cancer (D2,D5), Alzheimer's diseass
(D3) and multiple sclerosis (D3,D4). Therefore, D2-D5 are relevant for the
novelty of claims 1-6,9,13,14.

V-3.4. D6 teaches about the use of epothilones falling under the general formula
given in claims 4,6 for the treatment of Alzheimer's disease. Therefore, D6 is
relevant for the novelty of claims 1-6,13,14.

V-4, INVENTIVE STEP:

V-4. Should the applicant have overcome the above raised objection of lack of novelty, an
inventive step could not be acknowledged over documents D1-D6 in combination with
documents D7- D10, as the subject matter of claims 1-14, as far as novel, appears
to be obvious over said documents (Article 33(3) PCT).

V-4.1. Documents D1-D6, which are considered to represent the most relevant state
of the art, disclose the use of epothilone derivatives for the treatment of brain
diseases such as brain tumour, Aizheimer's disease and multiple sclerosis.
These derivatives fall under the general formulae of claims 4,6,7,9 as reported
above.

The subject-matter of claims 8,10-12 differs in the choice of the epothilone
derivatives.

The problem to be solved by the present invention may therefore be regarded
as finding an altemnative to the epothilones already in use in the treatment of
brain diseases listed above.

V4.2, The missing feature (i.e. chemical formula of epothilones) is however disclosed
in documents D7-D10.

In fact, D7 discloses compounds falling under claime 7.8 (e.g.
(4S,7R,885,95,13E/Z,165(E))-4,8-dihydroxy-16-(quinolin-2-yl)1-oxa-5,5,9,13-
tetramethyl -7-(prop-2-en-1-yl)-cyclohexadec-13ene-2,6-dione) and claims
11,12 (e.g. (4S,7R,8S,9S,13E/Z,16S(E))-4,8-Dihydroxy-16- (1-methyl-2-
(2pyridyt)ethenyl)- 1-oxa-5,5,9,13-tetramethyl-7- (but-3-in-1-yl}-cyclohexadec-
13-ene-2,6-dione) for use in the treatment of diseases associated with
proliferative processes such as tumours.

D8 discloses compounds falling wunder claims 9,10 (eg.

Fnem PCT/Sanantie Sheet/409 (Sheet 3) (EPO-Aprl 1987)
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(4S,7R,8S,9S,13(2), 16S(E))4,8-Dihydroxy-7-ethyl-16-(1-methyl-2-(2-methyl-4-
thiazolyl) ethenyl)-1-oxa-5,5,9,13-tetramethyl-cyclohexadec-13-en-2,6-dione
and4S,7R,8S,9S, 13E,165(E))-4,8-Dihydroxy-7-ethyl-16-(1-methyl-2-(2-methyl-
4-hiazolyl)ethenyl)-1-oxa-5,5,9, 1-3-tetramethyl-cyclohexadec-13-en-2,6-dione,
for use in cancer therapy (head carcinoma).

D9 discloses compounds faling under claims 9,10 (eg.
(4S,7R,85,95,13(Z or E), 165(Z))-4,8-Dihydroxy-16-(1-fluor-2-(2-methyl-4-
thiazolyl)ethenyl)-1-oxa-5,5,7,9,13-pentamethyl-cyciohexadec-13-en-2,6-dione
and 1RS,35(2),7S,10R, 118,128, 16RS)-7,11-Dihydroxy-3-(1 fluor-2-(2-methyl-
4- thiazolyl)ethenyl)-8,8,10,12,16-pentamethyi-4,17-dioxabicyclo{14.1.0]
heptadecan- 5,9-dione) for producing medicament for the treatment of cancer.
D10 reports the synthesis of combinatorial libraries of epothilones and
structure-. activity relationships.

V-4.3. Therefore, the specific embodiments of claim 8,10-12 of the present application
represent a mere selection from equally likely altematives clearly provided by
documents D7-D10 (see Guidelines C-IV, Annex 3.1(iv)). Such a selection can
only be regarded as inventive, if it presents unexpected effects or properties in
relation to the rest of the range. However, no such effects or properties are
indicated in the application.

Therefore, claims 1-14 do not fulfil the requirement of inventivity according to
Article 33(3) PCT.

Form PCT/Sepamie Sheet/409 {Sheet 4) (EPO-Aprll 1867)
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EN MATERIA DE PATENTES
Remitente: EL ORGANISMO ENCARGADO DEL EXAMEN PRELIMINAR INTERNACIONAL
A
DORRIES, FRANK-MOLNIA & PCT
POHLMANN
Postfach 221661 NOTIFICACION DE ENVIO DEL INFORME DEL
D-80506 Munich EXAMEN PRELIMINAR INTERNACIONAL
Alemania (rogia PCT N* 71.1)
[Fecha de envio
(dia/nes/aio)
_ _ 268/04-2004
Raferencia del Solicitants o Agania
NOTIRCACION IMPORTANTE
n SCH10380PCT - -
Referencha Internacional Fecha de Presentacion Intemacional | Fecha de Priondad
(dia/mos/io) (cifa/mea/afio)
PCT/EP 03/02085 28/02/2003 01-03-2002
SCHERING AG et al,

1, Se notifica &l soliciants qua ol organismo encargado del Examen Prelminar Intemacional envia madiame i
presents el informa de Examen Praliminar intsmacional siaborado para esta Soliciud Intemnacional, en casos
dados, con los ansxos cormespondleniss.

2 Una copia del informe — en casos dados, con loa anexos comespondientes — es anviada a la Oficina
Intamacional para su derivacién a tados los organiamos seleccionados.

3 A peticién de un organismo seleccionado, la Oficina Intemacional traducird al Informe {con sus anems) al
ingiés y lo erviard a tal organiame.

4, RECORDATORIO

Para ol ingreso en la fase nacional, &l soliciants debe proceder, dentro de los 30 mesas de (s fecha da

. priorided (o0 més tarde en otros orgenismos), 8 Nevar a cabo clartos tnimitea (presentacion de traducclonss y
pago de tesas nacionales) (articulo 39 (1)) (ver también ia informacién brindada por la Oficina Intemacional
por medio del formulario PCTABR/301).

Cuando se debe envisr a un organiamo selaccionado una traduccidn de ka soliciaciin intemecional, esta
treduccién debe contener también ks teducciones de todos los ansxos dal Informe dal Examen Preliminar
Intsmacional. Es responsabiided del solicitants elaborar tales traduccionss y enviaries directemento al
organiamo comeapondienia saleccionado.

Otros detalies de los piszoa y requisiios normativos de ins organiamos seleccionados se pueden tomar del
Manual PCT para soficitantes.

El solikunis o advertkio ecerca del articulo 33 (5) en ol cual ss sclam que los critarios de novedad,
ectivided inventive y eplicablidad industrial descriptos an al articulo 33 {2) a (4) solo tlena significado para el
Examen Preiminar intemacionsl, y que "cede estado adherido {...) puade disponer stbutos adiclonales o
modificatorios en tal estado para i detarminacién de lp patentabiidad de la Invencidn relvindicada ™ (ver
también articulo 27 (5)). Talea atribuite adicdonaleys g8 pueden mfedr, por ejempio, 8 excepcionsa de
patentabiided, & requisios pam |3 revelacion de la invencién, asl como a clarkind y apoyo de los

Nombre y Direccion Powial del Organismo encargado del | Fundionarno Apoderado
Examen Praliminar intsmacional

European Patani Offica Janzing, M
P.B, 5818 Patentiaan 2
Tal. +31 70 340-2040, Tx: 31 651 epo nl Tel: +31 TO 340-4140

Feox: +31 70 340-3018

Formulario PCTAPEA/410 (snaro 2004)
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EN MATERIA DE PATENTES

PCT

INFORME DE EXAMEN PRELIMINAR INTERNACIONAL

(Articulo 36 y regla 70 PCT)

Referencia del Sciicitants o Agenia Ver nolificaciin scbre envio del Informe de Examen

PROCEDER Pniiminar inlamacional (formulario PCTAPEA/418)

|_____SCH10360PCT _ _ _ _ _

Referencia Intemacionsl Fecha de Presantacién intemacional | Fecha de Prioridad

(dlafmes/afio) (d/a/mes/afio)
PCT/EP 0302085 28.02.2003 _ 01.03.2002
Claalficacidn Inlemecional de Patents {CIP) o Clasificacién Naclonal y CIP
AB1K31/428
Fionnmm-
SCHERING AG st al.

1. Este informe da Examen Prefiminar Intsmacional fus confeccionado por ol organismo encargado del Examen
Preliminar intsmacional y, segin ol articuto 38, es enviado al solicitante.

2  Este INFORME comprende, en tolal, & hojas, incluida esta caritula.

O Adenia, eats informa posss ANEXOS ; estos o tratan de hojes con descripciones, relvindiceciones.yfo
lustracionss que fusron maodificadas y en (as cuales se basa este informe, y/u hajas con comeccionas
levadas a cabop por esie aganismo (ver regia 70.16 y sactor 807 de loa ragiamentoa adminietrativos de

Estos ensxoe comprenden an total  holas.

3.  Este Informe contiens indicaciones acerca de los sigulanias punios:

| B Fundamanioa del informe

I O Priordad

il E Ninguna elaboracidn de un diclamen sobre novedad, activided Inventiva y aplicabliided Industrial.
v 0O Uuniformiiad insatisfecioria de ta Invencién,

v 8 Daferminaciin fundada sag(m la regla 68.2 a)i), desde ol punio de vista de la novedad, de la

actividad [nventiva y de la apiicablidad industrial; antacedenise y achhmciones pam apoyar esta
detarminacién.

vi O Antscedaniss definidos cliados.
vii O Falencias definides da la Solicitud Intemacional.
Vil O Observaciones definiies a la soficitud Intamacional.

[Facha de presentacion de fa solckud Facha de confeccion de ssi KTforme
24.00.2003 26.04.2004

Nombre y Direccion Postal del Organismo encargado del | Funclonario Apoderado
Examen Preliminar intemaclonal

Eurcpean Patent Office

P.B. 5818 Petentisan 2 Bazzanini, R

Tel. +31 70 340-2040, Tx: 31 851 epo nl

Faot: +31 70 340-301 Tel: +31 70 340-2670

Formutario PCT/IPEA/400 (caniitula){enerc 2004)



INFORME EXAMEN PRELIMINAR Referencia Intemacional: PCT/EP 03/02085
INTERNACIONAL

. Fundamentos del Informe

1.

1-25

a

O
O

Desde el punto de vista de los componentes de la Sollcitud intemacional (las hofas de
reempiazo que fueron preseniadas al organismo como requisito segin el articulo 14 son
vitfidas como “presentadas originalmente” en el marco de este informe).
Descripcién, péginas

en ol texto presentado originalmente.
Relvindicaclones, N*

en el texdo presentado originaimente.
Dibujos, figuraa, N°

en el texto presentado originalmenta.
Desde &l punto de vista del idloma: todos los componentes mencionados enteriormente
estaban a disposicién del organismo en el idioma en el cual fue presentada la solicitud
interacional o fueron presentados en la misma en tanto bajo este punto no si indique
otra cosa.

Los componentas estaban disponibles para el organismo en el idioma: o fueron
prasentados en esle Idioma; aqul se trata de:

el Idioma de la traduccién que fue presentada a los efectos de la bisqueda intemnacional
(segin regla 23.1 b)).

ol idioma de la publicacién de la solicitud internacional (segin ragla 48.3 b)).

el Idioma de la traducclén pressentada a los efectos del Examen Preliminar Internacional
(eegin regla 55.2 y/o 55.3).

3. Desde el punto de vista de la secuencla de nucledtidoa y/o de aminoicidos revelada en
la solictud Intemaclonal, el Examen Preliminar Intemacional fue llevado a cabo basado
sobre el protocolo de secuencias, el que:

O

O
a
a
O

osta contenido por escrito en la solicitud internacional.

fus presentado en forma legible por computadora junto con ia solidtud intemacional.
fue presentado postariorments en forma escrita anta el organismo.

fue presentado posteriormente en forma legible por computadora ante &i organismo.

se presantd la declaracién de que el protocolo de secuencias presentado posteriormente

por escrito no excede el contenldo revelado en la solicitud internacional en el momento
de la presentacion.

Formulario PCT/IPEA/MOP (enaro 2004)
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O Ia declaracidn de que las Informaciones vertidas en forma legible por computacién sa
corresponden con el protocolo de secuencias escrito,

Como consecuencia deé las modificaciones caducd la siguients documentacion:

O Descripcion, paginas:

O Relvindicaciones: N®:

O llustraciones, paginas:

O Este informe fue elaborado sin tomar en cuenta (algunas de) las modificaciones, dado
que las mismas, segln opinion del organismo y por los motivos indicados, excaden el
contenido revelado en el taxdo presentado originalments {regla 70.2(c)).

(Con respecio de las hojas de reemplazo qua contienen tales modificaciones, estas deben
ser indicadas en ef punio 1; las mismas deben ser adjuniadas a esie informe).

Otras observaciones adiclonales, sl es necesario:

No determinacién de opinién con respecto a la novedad, actividad Inventiva y
aplicabliidad Industrial

Las cuestiones acarca de sl Ia presente Invencién aparenta ser novaedosa, involucra actividad
inventiva (no obvia) o ea da aplicabilldad industrial no fue examinada con respecio a:

O la Solicitud Intemacional completa

H [as relvindicaciones N® 1 — 14
porque

B la solicitud mencionada o las relvindicaciones mencionadas N® 13 — 14 se refieren, con
respecio a la aplicabilidad industrial (regla PCT 67.1(iv)). al siguiente contenido que no
requiere un Examen Preliminar Interacional (espec/ficaments):
ver hoja adjunta

O la descripcion, las relvindicaciones o los dibujos (indicar abajo los elemenios en
particuler) o las reivindicaciones N° menclonadas son tan poco claras que no se puade
formar una opinién coherenta (especificamente):

0O Ias reivindicaciones o las relvindicaciones N° mencionadas estin apoyadas tan
Inadecuadamente por la descripcién que no se pueda formar una opinién coherenta.

B no se confecciond ningan Informe de Blsqueda Intemacional para las relvindicaclones
1 - 14 (parclaiments).

Formulario PCTAPEA/409 (enero 2004)
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2. no se puede llevar a cabo un Examen Preliminar Intemacional debido a anomallias en la Bsta

de secuencias de nucledtidos y/o aminoacidos para cumplir con el standard provisto en el
anexo C de Ias Instrucciones administrativas:

O laforma escrita no esté provista o no cumple con el standard.

O laforma legible por computadora no astd provista 0 no cumple con el standard.

V. Determinacién fundada segin la regla 35.2, desde e! punto de vista de la novedad, de
la actividad Inventiva y de la aplicabllidad Industrial; documentacldn y aclaraclones
que apoyan esta determinacién

1. Determinacién

Novedad (N) Si: reivindicaciones 8, 10-12

No: reivindicaciones 1-7.9, 13, 14
Actividad inventiva (1S) Si; reivindicaciones  ninguna

No: relvindicaciones 1-14
Aplicabilidad industrial {IA) SI: relvindicaciones  ver hoja adjunta

No: relvindicaciones -

2. Documentacion y aclaraciongs

Ver hoja adjunta

Formwuiario PCTAPEA/408 (enaro 2004)
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respecto al punto Hi

No determinacién de opinién con respecto a la novedad, la actlvidad Inventiva y la
aplicabllidad Industrial

m-1. no se llevd a cabo ningln Examen Preliminar Intamacional con respecto a temas no
cublertos por el informe de basqueda (regla PCT 66.1(e))

n.2 El contenldo de las reivindicaciones 13, 14 se refieren a métodos de tratamlento de
cuerpos humanos/animales, 10 que este organismo considera que estd cubierto por las
providencias de la regla PCT 67.1(iv). En consecuencia, no se formula ninguna opinién con
respectoc a la aplicabilidad Industrial del tema de estas relvindicaciones (articulo PCT
34(4)(a)1)).

Con respecto al punto V

Determinacién fundada segin la regla 68.2{a)(ll), desde el punto de vista de la novedad,
de la actividad Inventiva y de |a aplicabilidad Industrial; documentacién y aclaraclones
que apoyan esta determinacién

Se hace referencia los sigulentes documentos:

D1: WO 01 92255 A (KOSAN BIOSCIENCES INC; ASHLEY GARY (US); FARDIS MARIA

{US); SANTI) 6 de didembre de 2001 {2001-12-06)

WO 99 67253 A (NOVARTIS ERFIND VERWALT GMBH; NOVARTIS AG (CH);

NICOLAOU KYRIACOS( 20 de diclembre de 1999 (1999-12-29)

WO 89 02514 A (SQUIBB BRISTOL MYERS CO) 21 de enero de 1999 (1998-01-21),

mendlonado en la solicitud

WO 98 82510 A (ANGIOTECH PHARM INC; HUNTER WILLIAM L (CA)) 9 de

diclembre de 1999 (1998-12-08)

WO 01 24763 A (IMMUNOGEN INC; CHARI RAVI V J (US)) 12 de abril de 2001

{2001-04-12)

LARNER A. J.: "Neuronal apoptosis as a therapeutic target In neurodegenerative

disease® EXPERT OPINION ON THERAPEUTIC PATENTS, (2000) 10/10 (1843 —

1518), XP 000108764

DT: WO 00 66589 a (HOFFMANN JENS; KLAR ULRICH (de); BUCHMANN BERND (da);
SKUBALLA WER) 8 de noviembre de 2000 {(2000-11-09), mencionado en la solicitud

D8: WO 89 07892 A (KLAR ULRICH; SCHEMING AG (DE); BUCHMANN BERND (DE);
SKUBALLA WERNE) 18 de febrero de 1998 (1896-02-18), mencionado en la solicitud

D8: WO 00 48021 A (KLAR ULRICH; SCHEMING AG (DE); BUCHMANN BERND {DE);
SKUBALLA WERNE) 24 de agosto de 2000 (2000-08-24), mencionado en la sollcitud

D10:NICOLAOU K C et al.: "Chemical Biology of Epothilones” ANGEWANDTE CHEMIE,
INTERNATIONAL EDITION; VERLAG CHEMIE, WEINHEIM, DE; vol. 37, N° 15,
AGOSTO 1898 (1998-08), PAGINAS 2014 — 2045, XP002131418; ISSN: 0570-0833

V-1. Se hace notar al solicitante el hecho de que la presente opinlén, expresada con referencla
a la novedad, la actividad inventiva y la aplicabilidad Indusirial, se reflere solo a los temas
acerca de los cuales se propuso el Examen de Bdsqueda Intemnacional, 0 sea, los
compuestos de las reivindicaciones 8, 10 y 12 (para loa compuestos de la reivindicacion 8
tamblén se tomaron en consideracion los sustituyentas W, tales como los descriptos en la
relvindicacién 8) en relacién con el tratamiento de enfermedades reales y bien definidas
menclonadas en la relvindicacion 5 y aquellas reportadas en la descripcién, de la pagina 8,
renglon 27 a la pagina 8, rengidon 3.

Formutario PCT/hoja adjunta/408 (hoja 1) (EPO-abrll 997)
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V-2, Para la evaluaclén de las presantes relvindicaciones 1 — 14 acerca de la cuestidén de sl son
de aplicabllidad Industrial, no existe un criterlo unificado en los estados signatarios del
PCT. La patentabilidad puede depander entonces de la formulacibn de las
relvindicaclones. La EPO, por ejemplo, no reconoce como Industrialmente aplicables los
contenidoa de relvindicaciones referentas a la utilizacién de un compuesto an tratamlentos
médicos, pero permite, no obstante, relvindicaclones de un compuesto conocido para su
primer empleo en tratamientos médicoss y la utilizacitn de tal compuesto en |a elaboracion
de un medicamento para un nuevo tratamlento médico.

V-3. NOVEDAD

V-3. La presante solicitud no cumple los requisitos del articulo PCT (2), porque el contenido de
las relvindicaciones 1 -7, 9, 13, 14 no es novedoso. -

V-3.1. En realidad, la utliizaclén de derivados de epoticnas en el tratamlento de

enfermedades cerebrales asociadas con procesos proliferativos, tales como tumores
cerebrales, enfermedad de Alzhelmer y esclerosis miitiple, ya han sido reveladas en
la literatura.
Para |a evaluacion de la novedad so entiende que todos los compuestos que
responden a las fdrmulas de las reivindicaciones 4, 6 — 12 poseen el “coeficiente de
distribucion medio entre plasma y cerebro” relvindicado, el que aparenta ser esenclal
para el tratamlento de las enfermedades cerebrales refvindicadas.

V-32. D1 reporta la utlitzacién de derivados de epotilona que responden a la formula general
dada en las relvindicaciones 4, 8, 7, 8 de la presente solicitud en el tratamiento de
tumores cerebrales y eacleroals miiltiple. Por ello, D1 s relavante para la novedad en
las reivindicaciones 1 -7, 8, 13, 14.

V-3.3. D2 - D5 revelan el empleo de epotiionas tales como las epotilonas A, B, C, D, E, F
(D4, D5) u ofros derivados de epotilonas (D2, D3} que responden a la fdrmula general
dada en las relvindicaciones 4, 6, 8 en el tratamiento de céncer cerebral (D2, D5),
enfermedad de Alzheimer (D3) y esclerogls miitiple (D3, D4). Por ello, D2 — D5 son
relevantes para la novedad en las relvindicacionas 16, 8, 13, 14.

V-34. D6 ensefia acerca del empleo de las epotilonas que responden a la férmula general
dad en las relvindicaclones 4, 6 en el tratamiento de la enfermedad de Alzhelmer. Por
allo, DB es relevante para la novadad en las relvindicaciones 1 - 8, 13, 14.

V-4 Acdtividad Inventiva

V-4.En caso de que el solicitante supere la objecién de falta de novedad expresada
pracedentemente, no se puede reconocer actividad Inventiva por medio de los
documentos D1 — D8 combinados con los documentos D7 — D10, dado que el contenkio
de las relvindicaciones 1 — 14, en cuanto a novedad, aparenta ser obvio a través da astos
documentos (articulo PCT 33(3)).

V-4.1. Los documentos D1 — D8, considerados como representantes de! mas relevante
estado de la técnica, revelan el empleo de derivados de epotilona en el tratamiento de
enformedades cerebrales tales como tumor cerebral, enfermedad de Alrheimer y
esclerosis miltple. Estos derivados responden a la férmula general de las
reivindicaciones 4, 8, 7, 9, como fue reportado antariormente.

El contenido de las relvindicaclones 8, 10, 12 difiere an la seleccién de los derivados
de aepotliona.

El problema a resolver por la presente Invencion puede consistir, por ello, en
encontrar una alternativa a las epotilonas ya empleadas en el tratamiento de las
enfermedades cerebralee listadas precedentementa.

Fomulario PCT/Moja adjunia/408 (hoje 2) (EPO-abril 997)
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V4.2

V-43.

Las caracteristica faltante (o sea, la fdrmula quimica de la epotliona) se revela, no
obstante, en los documentos D7 — D10.

En realidad, D7 revela compuestos que responden a las reivindicaciones 7, 8 {por
ejemplo, (45,7R,85,9S,13E/Z,165(E))4,8-dihidrox-16-{quinolin-2-il}-1-0xa-5,5,9,13-
tetrametll-7-(prop-2-en-14i)-ciclohexadec-13-ene-2,6,diona) y a las reivindicaciones
11, 12 (o sea, (43,7R,88,9S,13E/Z,18S(E))-4,8-dIhidroxd-16-{ 1-metil-2-(2piridil)etenil)-
1-oxa-5,5,8,13-tetrametll-7-(but-3-In-1-ll}-cicichexadec-13-ene-2,8,diona) para ser
ulilizados en el tratalento dunfennedadas asocladas con procasosproliferativos tales
como tumores.

D8 revela compuestos que responden a las reivindicaclones 8, 10 {por ejemplo,
(48,7R,83,98,13(Z), 16S{E))-4,8-dihidroxl-7-etll-16-(1-metil-2-(2-metil-4-tiazolil )etenil)-
1-0xa-5,5,8, 13, ttrametli-ciciohexadec-13-en-2,68-dlona y (4S,7R,8S,9S,13E,18S(E))-
4,8-dihidroxi-7-etll-16-{1-metil-2-(2-meti-4-tiazolil)etenil}-1-oxa-5,5,9,13 tetrametil-
ciclochexadec-13-en-2,8-dlona) parta ser utilizados en terapia de cAncer (carcinoma de
cabeza).

D9 revela compuestos que responden a las relvindicaciones 8, 10 (por ejemplo,
{45,7R,85,88,13(Z o E),18S5{Z)H4, a-dlhldrnxl-1e-(1-I'Iuor-2-(2-metil-4-tlazolil)enanil)-1-
0x3-5,5,7,9,13-pentametil-ciclohexadec-13-en-2,8-diona
1RS8,35(Z),78,10R,118,125,16RS)-7, 11-dlhldmad-3-(1-ﬂuor-z-(z-motluﬂmlll)otenll)-
8.8,10,12,16-pontametil-4,17-dioxabiciclo-[14.1.0}-heptadecan-5,8-diona) para Ia
elaboracion de medicamentos para &l tratamiento del cincer.

D10 reporta la sintesis de archivos combinados de epotilonas y la relacién de
actividad estructural.

Por ello, las Incorporaciones especliicas de las reivindicaciones 8, 10 - 12 de la
presante solicitud representan una mera seleccién de altemativas similares provistas
claramente por los documentos D7 — D10 (ver directivas C-IV, anexo 3.1(v})). Tal
seleccion solo puede ser conslderada como inventiva sl presenta efectos o
propiedades inesperados en relacién con el resto de la gama. No cbstante, ninguno
de tales efactos o propledades esta indicado an la solicitud.

Por ello, las relvindicaciones 1- 14 no cumplen con los requisitos de inventividad
acordes con el articulo PCT 33(3).

Formulario PCT/hola adjunia/408 (hoje 3} (EPO-sbrll 097)
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Pcwi?ms/
PATENT COOPERATION ¢

Dezdins: \25
RE rFm jhﬂ'_l h,FFERNATIONAL BUREAU
PCT To: —
I nizi 2003 |
NOTIWFICATION CONCERNI | "
SUBMISSION OR TRANSMITTAL | . . | “'BBRRIES, FRANK-MOLNIA, POHLMAN
OF PRIORITY DOCUME Sers | Eostach 221661
(PCT Administrative Instructions, SpEHGAMU11 _:'é“:m Munich
rmany—
Date of mailing {day/month/year)
039 May 2003 (039.05.03)
Applicant's or sgent's file reference
SCH10360PCT IMPORTANT NOTIFICATION
Intemational application No. Imternational filing date (day/month/ysar)
PCT/EP03/02085 28 February 2003 (28.02.03)
International publication date {dsy/month/year) Priarity date (day/manthéyear)
Not yet published 01 March 2002 {01.03.02)
Applicam
SCHERING AG et al

1. The applicant is hereby notified of the date of receipt (axcept where the lstters “NR"™ appear in the right-hand column} by the
International Bursau of the priority document(s) relating to the earlier application(s) indicated balow. Uinlexs otharwise
Indicated by an asterisk appearing next to a date of receipt, or by the lettars “"NR", In the right-hand column, the priority
document concernad was submitted or transmhted to the Intemational Buresu in compllanes with Rule 17.1(s) or (b).

2. This updates and replaces any previously issued notification cancerning submission or transmittal of priority documents.

3. An asterisk{®) sppearing next to & date of recelpt, In the right-hand column, denates a priority documant submitted
or tranamitted to the Internetional Bureau but not in compliance with Rule 17.1(a) or {b). In such a case, the sttention
of the spplicant is directed to Rule 17.1(c) which pravides that no designatad Office may disregard the priority claim
concerned before glving the applicant an opportunity. upon entry into the national phaae, to furnish the priority document
within a tima limkt which is reasonable under the crcumstances.

4, The letters “NR" sppearing in the right-hand column denote a priority document which was not received by the International
Bureau or which the applicant did not reguest the recsiving Office to prepars and ransmit to the imernational Bureau,
as provided by Rule 17.1(a) or (b), respectively. in such » case. the sttention of the applicant ks divected 1o Rule 17.1(c) which
providoes that no deslgnated Office may disregard the priority claim concernad before giving the appilcant an opportunity,
upon sntry Into the national phase, to furnish the priority document within a time limit which is reasonable under the

circumstances.
Priority dat Prioti lication N c ional Off Date of it
of PCT recaiving Office i
01 Marc 2002 (01.03.02) 02004745.2 EP 15 Apri 2003 (15.04.03)
01 Marc 2002 (01.03.02) 60/361,062 us 28 Apri 2003 (28.04.03)
Y
The Intemetions] Bureau of WIPO Authorized officer
34, chemin des Colombetias ~Norbert RIGHETAO
1211 Geneva 20, Switzeriand
Facsimile No. (41-22) 740-1436 Telaphone No. {#1:22) 3380880

Form PCT/IR/304 (July 1908) 005831435
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= EPA/EPO/OEB Eurcpliisches European Office auropden

D - 80288 Manchen Patent Office des brevets né
1 089/2389-0
™ S523658 epmud
Fax 089 / 2309 - 4485
EPATEPO / OEB : D-80208 Monchen
__ Patentanwdita Nr_ der Arenekiung / Appiication No. / Demencie ds ]
Dealifities, Frank-Moinia, Pohimann PCT/EP 03702085
RECEIVED Tag des Eingangs / Dala of { Dabe ds réoeplion
Minchen 28.02 2003 EASY J
05 Mirz 2003
Zaichen des Arxywidiars / Vartreler - Applicant / Representative rel. no. -
dl-mp Rifirenca du damandeur oy du mandstaire
mﬁm@mﬂ' SCH10380PCT
Rarminder:
Anmaider / Applicant / Dovandar . Schering AG Datum/Dete 03.03.03

Empfangsbescheinigung / Receipt for documents / Récépissé do documants
Des Eurcplische Pelardayst beschainigt hisrmit den Emplang foigender Dolosnente:

The Exscpean Palant Office hereby acinouisdges the receipt of the loliowing:

L'Office atmopien des bravsis accuss Ncaplion des documnenis indisuis cl-dessme

A, ismalionals Anmeidung / intarnationsl spplicefion /  SiOciceahl / No. of

Demande internationale coples / Nombre
dessnplaires
[x] Anireg/Recuest / Requite 1 Kople der sligemeinen Volimacht
E] Copy of geneval power of siformey
Besciveliung (shne Secrarzprolokoliel) Cople du povelr gindral
& Descriplion (@xiuding ssquence lating par) 1
Deacriplion {(esuf partie risarvie au Isinge des — E] Pricelly
séquances Document(s} de priorhé
(x] Pstenianspriche / Clsim(s) / Revendicslion(s) 1 Blait fr dis GebGiwenbevechnung
m Feu ceiculsiion shost
(X] Zussmmenisssung / Abstract / Abrigh 1 Feulle ds calcut des fume
Zeichnungien) / Drawing(s) / Dessins) 1 ou-' .
WilrungCumencyMonraile
[x] — 0 Ordre de diib Batrag/Amourdontant
Sq-nhl'pl:’_:ﬂn
L) Paete o b desiption dasrvd s Sainge des — o Chame prosery ool
séqences Chiquse
Dislutin / Discuetie 1
[=] 0 g-hwmm
Aulres documenis (pricis)

B. Beigeiigit Dolamnanis / Accompanying documenis /
Elimanis joinis

Gosorciarie uissichnale Vollmacg
D Separsie signad pewer of sltiomey
Pounolr distinet signd

Dis genannian Unisriagen sind am cben gensrwiten Tag singegangen. Dis in der Konfolisle (Feid VILT) des PCT-Antragionmmulars RONO1
angegabenen Blaitzahian wurdn bel Eingang nicht geprOfi. Die Anmeichang hat sbenialls cben angefohris Anmelderurmmer erhalien / The
saki Bumes wers recelved on the dale indicalad sbove. No check was made on recaipt that the rumber of shasis indicated In the check st
(boxt VIN) of the PCT Recgusst Form RO/101 were commct. The spriication has been sssigned the sbove-indicalnd spplicalion nismbar / Les
docunants mentionnies ort 4 regus & s dats indiquie. L'eactiude du nombre de fauillss indiqué su border (cadre VIN) du formudeire
da requiis PCT RO 01 a pes b8 conrfids lore du dipot. umwdﬁ--qmnmtyﬂ
Eurcplisches Fatentamt
Europesn Paterit Ofice
Office suropden des brevets
Unbarscivift / Astestampal / Signature / Olficisl Stamp / Signaiure / official "% = D-80298 Minchen E

.. C. Weber




Dorries
Frank-M Inla
& P himan

e el

MaF Pasifech 22 16 61, D - 80506 Minchen « Vilors Triftstresee 13, D - 80538 Minchen
Phone +9989 210096 0 « Fax +49 85 210296 T3 « InNfo@di-mp.oom = www.ai-mp.oom

Europesn Patent Office
Erhardtstrasse 27
80331 Mumich
April 1, 2003
Official Ref.: PCT/EP03/02085
Title: Use of Epothilones in the Treatment of Brain Diseases Associated with
Proliferative Processes
Applicant: Schering AG
Our Ref.: SCH10360PCT

We herewith enclose a copy of the missing Priority Document US 60/361,062, filed on
March 1, 2002.

Respectfully,

Wl

Dr. HL Ulrich Dtries
Patentanwalt

Enc.
Certified Priority Document as mentioned

H. Ulrich D3rries « Dr. Sc. Nat., Dipl.-Blol., Patentanwak, European Patent & Trademark Attormey
Dwvid Moinia « .S, Hec. Eng., Patentanwalt, Europaan Pabent & Trademark Athomey, U.S. Patent Agent
Sandra Pohiman « B.S. Blology, U.S. Patent Attorney, Solicitor (England & Wales)
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

March 13, 2003

THIS IS TO CERTIFY THAT ANNEXED HERETO IS A TRUE COPY FROM
THE RECORDS OF THE UNITED STATES PATENT AND TRADEMARK
OFFICE OF THOSE PAPERS OF THE BELOW IDENTIFIED PATENT
AFPPLICATION THAT MET THE REQUIREMENTS TO BE GRANTED A
FILING DATE UNDER 35 USC 11L

AFPPLICATION NUMBER: 60/361,062
FILING DATE: March 01, 2002

By Authority of the
COMMISSIONER OF PATENTS AND TRADEMARKS
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y PROVISIONAL APPLICATION FOR PATENT COVER SHEET
: This Is 3 equest for fliing & PROVISIONAL APPLICATION FOR PATENT under 37 CFR 1.53 ().

Given Marme Jleet axid midle ¥ eyl Ferally Narg or Surnmne I
Dv. Uirich KLAR Berlin, Germany
Dr. Andra ROTERGI Bariin, Germosny

Or. Rosemaris LICGHINER Berlin, Germany :

Dmm-uu-umn__mm“mm
TVTLE OF THE INVENTION (280 cluraciers i)
VSE OF EPOTHILONES IN THE TREATNENT OF BRAIN DISEASER ABSOCIATED WITH PROLIFERATIVE PROCESSES

e e e e e

23599

Ackdreas
oy Su _zP
| Cotry 'rgm Fex
ENCLOBED APPLICATION PARTS (check all Siat apb)
[X] Speciication Nornberof Pages |28, _ | " L] e}, Number___|

R oringt) Mmboror shoets  [3 ] [Jomeriapean ]

(] Applicaion Deta Sheet. See 37 CFR 1.78

METHOD OF PAYMENT OF FILING FEES FOR THIE PROVISIONAL APPUCATION FOR PATENT {cheak one)

] Appicent cisims small enflly siskm. Soe 37 CFR 1.27.
B3 A chack or monsy order Is enclosad 1 cover the fling fess FILING FEE

AMOUNT

The Commissioner Is hersby suthorizad © cherge fling | l
fees or crodit anty overpayment 1 Daposit Account Nursber: I_uam__] ]
l:l Payment by credit card. Form PTO-2038 Is atiached.

The lnvaniion was made by an egency of the United Stetes Govermnment or under & contract with an agency of

~20TOED" 2907 a9

the Uniind Stalss Govemment.
One
] You, the name of the 115, Govanmant agency snd the conrect ombar et .
Raspocily submitied, Daie
SIGNATURE REGKSTRATIONNO. [ 27,900
TYPED or PRINTED NAME @.m (¥ appropriats)
Docket Number: | DORREE4 V1 |

TELEPHONE  (T03) 2435353

USE ONLY FOR RILING A PROVISIONAL APPLICATION FOR PATENT
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PATENT COOPERATION TREATY ! 7
1%°
From the INTERNATIONAL BUREAU

PCT o |Desains,
| RECE
NOTIFICATION OF RECEIPT OF . : RECEIVED
RECORD COPY DORRIES, F}RANK;-MOLNIA, POHLMAN ——
Postfach 221661 ' 0§ 9 Mai 7003
(PCT Rule 24.2(a)) 80506 Munich_
Germany . -'.‘i—.mp
; l B AT E i £ Puhiman
! Pales - Derleinlihs - Designg
[Ferinde —
Date of mailing (day/month/year)
23 April 2003 (23.04.03) IMPORTANT NOTIFICATION
Applicant’s or agent’s file reference International application No.
SCH10360PCT PCT/EP03/02085

The applicant is hereby notified that the International Bureau has recsived the record copy of tha international application as
detailed below.

Nama(s} of the applicant(s) and State(s) for which they are applicants:
SCHERING AG (for all designated States except US)
LICHTNER, Rosemarie et al {for US)

International filing date : 28 February 2003 (28.02.03)
Priority date(s) claimed : 01 March 2002 {01.03.02)

01 March 2002 {01.03.02)
Date of recaipt of the record copy

by the international Bureau : 11 April 2003 (11.04.03)
List of designated Offices :

AP :GH,GM,KE,LS MW ,MZ,50,5L,SZ,TZ UG, ZM,ZW

EA :AM,AZ,BY KG,KZ MD,RU,TJ,TM

EP :AT,BE,BG,CH,CY,CZ,DE,DK,EE,ES,FI,FR,GB,GR,HU,IE,IT,LU,MC,NL,PT,SE,SI,SK,TR

OA :BF,BJ,CF,CG,CI,CM,GA,GN,GQ,GW,ML,MR,NE,SN,TD,TG

National :AE,AG,AL,AM,AT,AU,AZ,BA BB,BG,BR,BY,BZ,CA,CH,CN,CO,CR,CU,CZ,DE,DK,DM,DZ,
EC,EE,ES,FI,GB,GD,GE,GH,GM,HR,HU,ID,IL,IN,IS,JP,KE,KG,KP,KR,KZ LC,LK,LR,LS,LT,LU,

LV,MA MD ,MG,MK,MN,MW,MX,MZ,NO,NZ,0M,PH,PL,PT,RO,RU,SD,SE,SG,SK,SL,TJ, TM,TN,TR,TT,
TZ,UA,UG,US, U2 VC,VN,YU,ZA,ZM2ZW

The | 1 Bureau of WIPO Authorized officer:
34, chamin des Colombaettes
1211 Geneva 20, Switrerignd
Facsimile No. (41-22) 740-1435 Telephone No. (41-22) 3

Form PCTNB/301 {April 2002)



4

PCT/EP03/02085

Continuation of Form PCTAB/301 o :
NOTIFICATION OF RECEIPT OF RECORD COPY \ 2
Dats of maling (day/montivyear)
23 April 2003 (23.04.03) IMPORTANT NOTIFICATION
Applicant's or agent's file referance international application Na.
SCH10360PCT PCT/EP03/02085
ATTENTION

The epplicant should carefully check the data appearing in this Notification. in case of any discrepancy betwean thesa data
and the indications in the international application, the applicarm should Immadiatsly inform the Internationa! Buresu.

in addition, the spplicant’s attention is drawn to the information contained in the Annex, relating to:
[Zl time limits for entry into the national phase - see updated important information (s of April 2002)
E canfirmation of precautionary designations (if applicable)

IE requirementa regarding priority documents (if applicable)

A copy of this Notification is being sent to the recsiving Office and to the Inmtarnational Searching Authority,

Form PCTAB/A01 (continuation sheet} (April 2002)
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international application No.
ANNEX TO FORM PCT/IB/301 PCT/EPOA/02085 (6?,

INFORMATION ON TIME LIMITS FOR ENTERING THE NATIONAL PHASE

The applicant is reminded that the "national phase™ must be entered before sach of the designated Offices indicated on
the caver sheet of this Notification by paying national fees and fumnishing translations, as prescribed by Articles 22 and 39 and
the applicable national laws. In addition, the applicant may also have to comply with other special requirements applicabla
in certain Offices. i is the applicant’s responsibility to ensure the necessary steps to enter the national phase are taksn in a
timely fashion. Most Offices do not issue reminders to applicants in connaction with the entry into the national phasa.

The applicable time limit {for entering the national phase will, subjact to what iz said in the following paragraph, be
30 MONTHS from the priority date, not only in raspect of any elected Office where ademand for international preliminary
examination ig filed before the expiration of 18 months from the priority date (see Article 39(1)), but also in respect of any
designated Office, in the abasnces of filing of such demand, where Articie22(1) as modified with effect from 1 April 2002
applies in respect of that designated Office. For further detalis, see PCT Gazette Na. 442001 of 1 November 2001, pages 188286,
18832 and 19934, as well as the PCT Newsletter, October and November 2001 and February 2002 issues.

In practice, time limits other than the 30-month time Fmit will continue to apply. for various periods of time, in respect of
cortain designated or slected Offices. For regular updetes on the applicable tims mits (20, 21, 30 or 31 months, or other
time imit), Office by Office, refer to the PCT Gazette("Section M" part published on & weekly basis), to the PCT Newsletter
{on a monthly basis) and to the relevant National Chapters in Volume Il of the PCT Applicant's Guide (the paper version of
which is updated usually twice a year and the Internet version of which is updated usually on 8 weekly basis). Finally, a
cumulstive table of all applicabls time limits for entering the national phase ia available from WIPO's Internet site, via links
from various pages the site including those of the Gazette, Newsletter and Guide, at  http://www.wipo.int/pcetfen/index.hitml.

Information about the requirements for filing a demand for intamational preliminary examination is setoutin the PCT
Applicant's Guide, Volume VA, Chapter IX. Note that only an applicant who is a national or resident of a PCT Comtracting
State which is bound by Chapter |l has the right to filo 8 demand for imternational preliminary examination {at present, all
PCT Contracting States are bound by Chapter i),

CONFIRMATION OF PRECAUTIONARY DESIGNATIONS

This notification lists only spacilo designations made under Rule 4.8{a) in the request. it Is Important to check that these
designations are correct. Errors in designations can be correctad where precautionary designations have been made under
Rule 4.8(b}. The applicant iz hereby reminded that any precautionary designations may be confirmed according to Rule 4.8(c)
before the expiration of 15 manths from the priority date (this time limit may not be extended). i it is nat confirmed, it will
automatically be ragarded as withdrawn by the applicant. There will be no reminder and no invitation. Confirmation of a
designation consists of the filing of a notice specifying the designated State concernad {with indication of the kind of pratection
or treatment desired) and the payment of the designation and confirmation feea. The Notice of confirmation and payment
must reach the recaiving Office within the 15-month time limit

REQUIREMENTS REGARDING PRIORITY DOCUMENTS
For applicants who have not yst compfiad with the requirements regarding priority documents. the following is recalled.

Whaers tha priority of an earlier national, regional or imternational application is claimed, the applicant must submit a copy
of the said earlier application, certified by the authority with which it was filed (“the priority document”)} to the receiving Office
{which wilil transmkt it to the Intamational Bursau) or directly to the Intamational Bursau, before the expiration of 18 months fram
the priority date, provided that any such priority document may still be submitted to the International Bureau before that date of
imemational publication of the international application, in which case that document will be considered to have been received
by the Intemational Bureau on the last day of the 16-month time limit (Rule 17.1(a)).

Where the priority document is issuad by the receiving Office, the applicant may, instead of submitting the priority
document, request the receiving Office to prepare and transmit tha priority document to the International Bureau. Such request
must be made before the expiration of the 18-month time limit and may be subjectad by the receiving Office to the payment
of a fee {Rule 17.1(b)).

H the priority document concerned is not submitted to the Intermnational Bureau or if the request to the recalving Office
to prepare and transmit the priority documant has not been made {and the corresponding fee, if any, paid) within the applicable
time limit indicated under the preceding paragraphs, any designated State may disregard the priority claim. provided that no
designated Office may disregard the priority claim concernad before giving the applicant an opportunity, upan entry into the
national phase, to fumnish the priority document within the time limit which is reasonable under the circumstances.

Where several priorities are claimed, the priority date to be considered for the purposes of computing the 18-month time
limit is the filing date of the earliest application whose priority is claimed.

Form PCT/IB/301 {Annex} {April 2002} 005596308
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From the INTERNATIONAL BUREAU \35
"’ PCT Te l Deadine:
NOTICE INFORMING THE APPLICANT OF THE RECEIVED
COMMUNICATION OF THE INTERNATIONAL DOARI K-MOLNIA, POHLMAN
APPLICATION TO THE DESIGNATED OFFICES T 13 218
Muhich 3 Sep. 13
{PCT Rule 47.11c), first senience) ALLEM di-mp
Ddrries, Frank-Holnia &
' Fatents - Tracdamarks -
1%k of meilinptdaymonib/year) Reminder:
12 Seplember 2003 (12.09.03) -
Applwant’s or agen('s file reference
SCH10360PCT IMPORTANT NOTICE
Imcmznmal application Ne. International filing date{day/month/vear) Priority dateldax/mondvyear)
PCT/EPG3/02085 - 28 February 2003 (28.02.03) L~ 01 March 2002 (01.03.02)
Applacan
SCHERING AG

P)

Newwy is heveby given thm the Iniemational Burean has communiesied, as provided in Anicle 20, the mtermationsl application o the
Blbwing designated Offices on the daie indicated above as the daie of mailing of this notice:

AU, AZ, BY, CH, CN, CO, DE, DZ, HU, JP, KG, KP, KR, MD, MK, MZ, RU, TM, US

In axvwdance with Rule 47.1(c), third sentence, those Offices will accept the presem notice as conclosive evidence that the communication
wl the inicmalianal application has doly Woken place on the date of mailing indicaied sbove snd no copy of the intemational application is
ruiny 1o be furnished by the applicant o the desipnated Officet(s).

The lolwwing desigmated Offices have waived the requinrement for such a conarmnication at this time

AE.AG.ALM.AP.AT.Mm|mm.u.ckmw.umm.aEqEEP‘ES'H'G&GD.GEGH'
GM.HR, ID, L, IN, IS, KE, KZ LC, LK, LR, LS, LT, LU, LV, MA, MG, MN, MW, MX, NO, NZ, OA, OM, PH, PL, PT, RO,
SD, SE, SG, SK, SL, TJ, TN, TR, TT, TZ, UA, UG, UZ, VC, VN, YU, ZA, ZM, ZW

The cinmunication will be made w0 those Offices oaly upon their request. Furthermore, those Offices do not require the applicant 10
tunn~h a copy of the inlermational application (Rule 49.1(s-bis)).

Eswhrard with this notice is a copy of Lhe intenational application as publishexd by the International Barean on
12 September 2003 (12.09.03) under No. 03074053

TIME LIMITS flor filing s demaand for international preliminary exsminsiion and for eniry Into the eational phase

The applicabic time limit for entering the national phase will, sublect to what fs said in the following paragraph, be 30 MONTHS from
the preamy daue, not only in reapect of sy elecied Office if a demand for inernational preliminey cxamination is filed before the
cvpirawm of 19 months from the priocity daie, bot also in respect of any desipnated Office, in the absence of filing of such demand, where
Anxh: 22(1) as modified with effect from | April 2002 applies in respect of tha desigmated Office. For forther details, see PCT Gucette
Na, V2001 of 1 November 2001, pages 19926, 19932 and 19934, as well as the PCT Newsletier, October and November 2001 and
Ixhruary 2007 issucs,

In praciice, time Hmits other (ban the 30-munth fime Emil will conlinue 1o apply, for various peviods of time, in respect of censin
desipnated or elected Offices. For reguiar npdaies on the appEcable (e Emits (20, 21, 30 or 31 moaths. or other time limit), Office by
Otfice. refer 10 e PCT Gazetie, the PCT Newslener and the PCT Applicant’s Guide, Volume 11, National Chapiess. all available from
WII)'s Intemnet sise, al atp//www wipoint/petfenfindea.iml

For filing » demand for nternatioan] preliminery examination, see the PCT Applicant’s Gidde, Volume VA, Chepter IX. Only
applicans who is a national or residenl of a PCT Contracting State which is bound by Chapter 11 has the right w0 file a demand for
inlermational preliminary exsminstion (a1 preson. all PCT Contracting States age bound by Chapter I1).

It ix 1he spplicant’s sole responaibility 10 monilor ull these time Bmits.

The Iniernational Burem of WIPO Anthosized officer
34, chemin des Colombettes
1211 Geneva 20, Switzerland Judith Zahra

Facsimile No.(41-22) 740.)4.35 Telephone No.(41-72) 33891.11

Form PCTNB/308 (April 2002)

-
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CONSULADO GENERAL DE COLOMBIA

Berlin, 23 de Agosto de 1999 No. 05/99

El suscrito ENCARGADO DE LAS FUNCIONES CONSULARES DEL
CONSULADO GENERAL DE COLOMBIA EN BERLIN, Repﬁbl:.ca
Federal de Alemania

CERTIFICA:

1. Que el sefior GETFERDT, quien autoriza el documento
anterior, ejercia legalmente en la fecha alli indicada,
las funciones del Presidente Encargado del Tribunal
Regional de Berlin, y que la firma y sello que en el
documento aparecen comc Suyos son Jlos dque ‘usa Yy
acostumbra en sus actos oficiales.

2. Que tuvo a la vista las pruebas de que la.Compafiia
SCHERING AG domiciliada en Berlin, Repiblica.Federal de
Alemania, existe legalmente, y que actualmente ejerce
su objeto social .de acuerdo con las leyes del
respectivo pais.

3. Que los sefiores UNE HARTMANN y WALTER KLOSE quienes
firmaron el poder que precede, estan autorizados para
representarla en este acto y otorgar el certificado.

El Encargado de las "Funciones Consulares no asume
responsabilidad alguna por el contenido del documento.
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Tauentzienstr. 35, 10789 Berlin
TEL 030-214 751 63 - 030-214 751 64 - FAX 030-214 751 03
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PARA PATENTES, MARCAS Y LICENCIAS FARMACEUTICAS

FOR PATENTS, TRADE MARKS AND PHARMACEUTICAL LICENSES

Tha umndarsigned

seting on bebeif of and reprasenting

domicilied In

hereby appoint/e

domicilisd in Bogotd, Republic of Colombia.

A8 our trus and legal attorueys with the necaswary powers; 1)
to apply to the adminisirative. judiclal and police sutbheritim
of the Republic of Colombia, In any instanes or appwal,
for obtslniag lsttar patents. Industrial designs and modela,
trademark reglatrations, reglstration of commercial DRAMEs &b
well aa thair .I-ll'ﬂml.l. extansions, rebawils abhd changes
af aama; 3) to prepare, apply for, obtaln, sxecuts and teglater
contracts, licanses. Autharimtions and reglstrations of
any kind; J) Intgrvame as phintiffs or defendants, in
any instance or appunl, befars any judge, court, tribunal.
carperalion, pullie wificss ur authority 1n any judicial,
sdministrative or police action, such as: actlons desling
with comereial names; oppositians sgainst crademark
regintrations; caducity and nullity actions; recovery sclions.
actiona arising from obtainment and exploliaticns of
licensas; actiona desling with unfalr comoetition; ecriminal
actlangy; sctions clalming indemnity for camsges; clnims er
remarka on patant applications, industrial designs and
modala: ths periormance of precautionary measuras, and
in any other similar action, inessures or appeals .relatsd
t0 Industrial property mattars T -

To this affect. 1 [we) horsby autharisa him (them) ‘o
file appliesiione, make descriptions. smedmonts, projesta,
figolarstions, oppoeiiions, eancellations. appenls and claima;
to Day tazes, quotas and Hans ma ;:mvldld by law; teo
walve or abandon granted rights or righta in prucest of
balng grented, 10 receive sll kind of documents and
securitiss: o lsvus the respective relcasey and, In geneml,
ta take, befors msald sutharitios. periinent stz to Lbe
above memtioned Durposes and take all messurss he (thay)
may desm conveniont to protect iny.lour) Imterssta, with’
sll* gther' necesiary ‘legal’ facuultiex, '‘and I (we] harehy
detlara 84 good and valld whataver -lhl sitomeys should
da to my {our) bement.

This power comprisos the authority 1o rstify or econfirm
on my {our] bshalf any actions. us well a3 the Iaculty ol
receiving. deslsting. transacting. compramising, substituting
and revelung substituilons, taking notifications and Appolnt-
ing judieial or extmajudicial attomeys.

Signed In

Yolnosotroa)

Dr. Uwe Hartmann y Dr. Walter Klose

obrande & mn_nlln ¥ repramntacidn de
SCHERING AKTIENGESELLSCHAFT

can domicilio ‘en

Mullerstr. 178
D-13353 Berlin / Germany

nombro(amot) &

GUSTAVO HOLLMANN RESTREPO y/o
LUIS PATINO LEYYA

domielliadols) m Dogotd, Rapiblica de Colambie. en

epoderndos verdadsros y legalea con poder sspecial amplte
y muficiente: 1) Pars recabar de Ias oficinas y autorldadea
colombiapss, administrativas, lulllc.lllu ¥y ds policia. en
cualquier instancis ¢ recurs, ln obtencién de patentss de
invencidn, de clbujos y modelos industrinies, registra de
marcas, depdsito dea Dombres comarciales ¥ snsafins, asd
COmMO SUN trASPANUE, DPIUITORAS, Tenovaolomqs y camblos de
nombre; 1) elaborar, tramitar, solicitar, obtener, realimar,
ajocutar ¥ registrar contratosn, , liceneisa, sutorisaciones y
registros de cunlemjuiers’ classs: J) intervenir come daman-
danis o como dunandade an cuslyuler Instancia ¥ recurso
y ants cunlquicr Juws, mntidad, corpormecidn, funcinnarie
pdblico o autoridad wn acclones Judiclales. administratiwms
¥ da policia, tales commo scciones derivadas del nombra co-
marcisl, oposlcién al registrs Ws marcas; weclouss da eadu-
cldad y nulided: acciones reivindicatsrias: acciones aderivndas
da I obtencién o sxpiotaciiin de lieyneias: serigiss dé com-
potencia desleal; demandas pmales y civiles; scclones de
indsmnizacién de perjuicios, reclanacs ¥ ohssrvaciones a soll-
cltudes de patenies, modalos y dibujos Iadustriaies; en el
alercicio de medidas cautelares ¥ e¢n otras acciomes, medidas
© recursos simiiayea relacionados can In propiedad Industrial,

A esta afecto. lois) facultoimmos) pars slevar solicituudaes,
formular demxipcinnes, enmisndes, protastias, declaraciones,
opoaiclones, canicrlaciones. spslaciones y reclamos: pagar im-
pucstos, cution ¥ gravhmeney preseritos por ts ley: renunciar
o desistr a derechos concedidoa 0 ¢n curso de concasidn:
reciblr toda cinss da documentos ¥ valores dando sl descargo
respectivo, ¥. en general, p gj ante diches autoridades
o ndicado y tamar todas

ol reagusrds da mis

clonoe. reciblr notificaide
o sxtrajudicinles.

Frmado on

[ 1] de de 18

SCHFR ING AKTTENGESFT.LSCHAFT
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CONSULAR CERTIFICATION CERTIFICACION CONSULAR

COMPANIKS ' SOCIEDADER

Ths undsrxigned Conmul omrtifisg; that tha preceding
sigusiursia) reading

H infragarite Cinsul cartifios: que laja) firmais) Que
antomde{n) ¥ dios(n)

18 (s18) authantie; that the signer(s) st prasent fllls
{flll) the positicn aof

ss{son) auténtics(a); gqus al(les) asignatario(s) dessmps-
fiain) sctuaiments sl(lcs) cargo(s) da

hat he (they) i {are) smpowsred o grant thla power;
and that mid company sxista and is arganized in

qua tismein) facultsd pars Otorgar este Doday; ¥ qua dicha
cxmpaflis existe ¥ asti crganizsda en

e @

Todos 108 heobis anterieres la cofisten, pur haber sxami-
nBado los doeumentos respertivos ¥ Oz Lode ¢lio da fe. 4-1|

n sooordance with the laws of

All the foregolng facts are knowa to the Coasul due to
his baving ssaminsd ths repective docummnts to which
ba, the Consul, attasts,

Bignsd &

Onthis  day ot “ - de ) o 10
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Die vorstehenden, heute vor mir gefertigten Unterschriften der mir persdnlich bekannten 3
Prokuristen, " ) : l

1. Dr. Uws Hartmann,
2. Dr. Walter Klose,

- beide geschéftsanséssig in 13353 Berlin..
Mallerstrale 178 -,

beglaubige ich hiermit. '

Zugleich bescheinige ich aufgrund des mir - vorliegenden beglaubigten
Handelsregisterauszuges zum Aktenzeichen 83 HRB 283 des Amtsgerichts Berlin-
Charlottenburg vom 17. Junl 1899, daR die vorgenannten Hemen als Prokuristen
gemeinsam zur Vertretung der Schering Aktiengeselischaft, Berlin,; berechtigt sind.

Ich habe den Beteiligten das Mitwirkungsverbot des § 3 Abs. 1 Nr. 7 BeurkG eridutert.
Meine Frage, ob eine’ meine Mitwirkung an der Amtshandiung ausschlieBene
Vorbefassung vorliege, wurde von den Beteiligten vemaeint. .

Beriin, den 11. August 1999
Urkundenrolle-Nr. 656/1968

) »
) . - ’
‘a\%-::&;\‘& ' . - -::'-;_, ___.-_ﬁ'\_-\ J
m b

Notarin

Kostenrechnung
§§ 141, 154 KostO
Geschéftswert: 20.000,00 DM
Beglaubigungsgeblhr §451 25,00 DM
Wegegebdhr §58 25,00 DM
Gebahr fur Vertretungsbescheinigung § 150 25,00 DM
16 % Mehrweristeuer ' 12,00 DM

~2200 DM

ool
Notarin
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Die Echtheit vorstehender Unterschrift der Notarin

.

Elisabeth Quack

e

. '|37-

in Berlin ﬁnd die Echtheit des beigedrickten Dienstsiegels werden
hiermit bestatigt. Zugleich wird beacheinigt,  -da8 die Vorgenannte
zur Vornahme der Amtahapdlung gesetzlich befugt war.

Berlin,

den 17. August 1999

’

y
Der Prygident des Landgerichts

Im ApZrage -

ar

‘;-

- ——

9101 E-F. 2233/99

GebOhr:
gezahlt

Berlin, den 17. August 1999

Tt

Dt ne

25,00 DM

(Get erdt)

%\\%@ /

Richterin am Landgericht

CONSULADO GENERAL DE COUOMBIA

ot S peta 4119 o 35R/TF

El wachio Consul Gonerol de Colombls CERTIFICA:
ool Gelferolt que auoriaa of

presente ohrullgdm.menhluhdl

exprsado |
fos funciones .4 M@.‘-ﬁaﬂ.ﬂ!ﬁ.ﬂlﬂ@__

ol wribunal Fegrewal os EudGis

o himu y 2ofln cyua pn & ducuwaenin RCON COMO YOS
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El Clavul no asume: rasponsatslidurd :I’g'm por of contenidn

il s e |
e ek

D}

N P N



/4
4
Y

SO S38313k4 Y}
¥WIss50 OLkZRnIgy
B Y1 2wy

Y Yiaa
\ VR
o J@ S027

SRL(ITETRE
53K T3 300i23151N7




Traduccidén oficial del alemdn de la notarizacidén .{Registro
Notarial No., 656/1999) y de la legalizacion de firmas corres-—
pondientes al poder de la compaiiia SCHERING AKTIENGESELLSCHAFT

domiciliada D-13353 Berlin, Repfiblica Federal de Alemania.

Por medio de este documento autentico oficialmente las.firmas
que aparecen anteriormente, ejecutadas en présenéia mia el
dia de hoy por los Apoderados .

1. Dr. Uwe Hartmann,

2. Dr. Walter Klose,
ambos con domicilio de negocios en Millerstrasse 178, 13353

Berlin, y conocidos personalmente por la suscrita Notaria.

Al mismo tiempo, con base en el extracto autenticado del Re-
gistro Comercial HRB 283 Acta 93 del Juzgado Muniqipal de
Berlin- Charlottenburg fechado el 17 de Junio de 1999, certi-
fico que los mencionadoé Seficres en su calidad de Apodérados
estan autorizados para representar conjuntamente a la compaiiia

Schering Aktiengesellschaft domiciliada en Berlin.

Yo les expliqué a los involucrados las prohibicién de co-par

ticipacidn descrita en el Articulo 3 Inciso 1 Numeral 7 de la
Ley de Certificaciones Notariales. Ellos contestaron negati-

vamente mi pregunta acerca de si existia una prohjhicidn que

Berlin, Agosto 11 de 19599

Registro Notarial No. 656/1999 -

Elisabeth Quack Notaria en Berli

(Firma y Sello Oficial)




Nota de gastos:

Articulos 141, 154 Disposicidén de Impuestos

Valor del neqocio: 20.000,-- DM

Derechos por autenticacidn prticulo 451 25,00 DM
Derechos por concepto de.porte Afticulo 58 - '55,00 DM
Derechos por Cert. de Representacidén Art. 150 - 25,00 DM
16% Impuesto sobre el Valor Agregado . 15,00 DM

" Total: 87,00 DM

- Elisabeth Quack, Notaria (firmai

Se confirma la autenticidad de la firma que aparece an-
teriormente, 1la cuaf pertenece a la Notaria Elisabeth
Quack en Berlin, } también la autenticidad dJdel sello
oficial que aparece al lado de dicha fir@;. Al mismo
tiempo, se certifica que la persona mencicnada se en-
contraba legalmente autorizada para la ejecucidn de ese acto.

oficial.

f T

Getferdt, Represertante Qel'Pretidente Tribunal gegioﬁ$1

Berlin, 17 de Agosto de 1999

(Firma y Sello uiicial)

910 E-F.  2233/99 *.I .

Impuesto: 'Epypdzbu pagad
Berlin, 17 de Agestc, dc 1999 --

La inspectora de Impuestos (firma i

bajo el. Mu. 322052 y bajo el No. 322053 el 14 de; °

Octubre .de 1999 en la Oficina de Legalizaciones d

Ministerio de Relaciones Exteriores. % h

ADOLF WATZKE
Traduetor Ofislal

Res. 3473 Winjq-11;!
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Industria y Comercio
SUPERINTENDENCIA
2020
Bogota D C
Doctor(a) OficioN® Guad’
GUSTAVO HOLLMAN RESTREPO
Apoderado
SCHERING AKTIENGESELLSCHAFT
ASUNTO:
Radicacién N° 04-85655
Solicitud intemacional PCT/EP03/02085
Fecha inicio fase nacional 200410-01
Tramite 011
Evento 379
Actuacion 430
Folios 001

Como resultado del examen de forma, realizado con fundamento en el articulo 38
de la Decisidbn 488 de la Comisiébn de la Comunidad Andina, articulo 27 del
Tratado de Cooperacion en Materia de Patentes (PCT), regla 51 bis del
Reglamento y Circular Unica de la Superintendencia de Industria y Comercio, se le
comunica que:

» La solicitud no contiene el poder debidamente otorgado, con el lleno de
requisitos exigidos por los articulos 63 y subsiguientes del Cddigo de
Procedimiento Civil. Adicionalmente deberd presentar el documento que
acredita la existencia y representacion legal de la sociedad solicitante,
cuando éste fuere una persona juridica.

En cumplimiento de lo dispuesto por el articulo 39 de la Decision 486, se le
requiere para que dentro del término de dos meses siguientes a la fecha de
notificacion del presente oficio, complete los requisitos anteriormente enunciados.
En caso de no dar cumplimiento al presente requerimiento, la solicitud se
considerara abandonada y perdera su prelacion.

p conforme a lo dispuesto en el numeral 5.2, literal e),
lo/primero de la Circular Unica N° 10 de 2001.
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