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i nvention ha ect of finding novel conpounds havinp
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medi canment s. The present invention relat®es to conpounds of the fornula I and

to the use thereof for the treatnent and prophyl axis of diseases in which
the inhibi- tion, regulation and/or nodul ation of mtotic notor proteins, in

particul ar the Lol OSL%%@I%%E%&R%ROQ&%%H@E Rk Byarybd hermore to

phar maceutical com ch co eSe conpounds. In detail, the
present invention relates t o conpounds of the formul a I whi ch preferably
inhibit, regulate and/ or nodul ate one or nore nmitotic notor pro- teins, to
conposi ti ons which conprise these conpounds, and to nethods for the use

t hereof for E&F ?ﬁ?lﬁﬁﬁtO?fT SAVERPIeNF conpl ai nts such as angi ogenesi s,

cancer, tuno ron, gro h and propagation, arterio- sclerosis, ocular
di seases, choroidal neovascul ari sation and di abetic reti-

The invention had the object of finding novel compounds having valuable
properties, in particular those which can be used for the preparation of

medicaments.

The present invention relates to compounds of the formula t and to the use

C thereof for the treatment and prophylaxis of diseases in which the inhibi-
tion, regulation andfor modutation of mitotic motor proteins, in particular the
mitotic motor protein EgS, plays a role, furthermore to pharmaceutical com-
positions which comprise these compounds.

In detail, the present invention relates to compounds of the formula | which
preferably inhibit, regulate and/or modulate one or more mitotic motor pro-
teins, to compositions which comprise these compounds, and to methods
for the use thereof for the treatment of diseases and complaints such as
angiogenesis, cancer, tumour formation, growth and propagation, arterio-
sclerosis, ocular diseases, choroidal neovascularisation and diabetic reti-

C nopathy, inflammatory diseases, arthritis, neurodegeneration, restenosis,
wound healing or transplant rejection. In particular, the compounds ac-
cording to the invention are suitable for the therapy or prophylaxis of can-
cer diseases.

During mitosis, various kinesins regulate the formation and dynamics of the
spindle apparatus, which is responsible for correct and coordinated align-
ment and separation of the chromosomes. It has been observed that spe-
cific inhibition of a mitotic motor protein — Eg5 — results in collapse of the

spindie fibres. The result of this is that the chromosomes can no longer be



nopat hy, inflammtory di seases, arthritis, neurodegeneration, restenosis,
wound healing or transplant rejection. In particular, the conpounds ac-
cording to the invention are suitable for the therapy or hyl axi s of can-
cer di sease¥O 263 B5ni t osis, various kinesins regul ate R Aﬁmﬂﬂﬁmﬂﬁn and
dynam cs of the spindle apparatus, whi.gh is responsible for correct and
coordi nated align- nent and separation of the chronobsones. It has been
observed that spe- cific inhibition of a mtotic notor protein - Eg5 -
results in collapse of the spindle fibres. The result of this is that the

chronosones dishibuted sagectihevemheasIohes 738is POTIsEBEOle Iromitetie arrest C C
di stributed correc over_ t his results totic
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tumours. Since Egb takés on a mtosis-specific function, it 1s principally

rapidly di vsmcagigfetakesmma m)tosiss*s;chnﬁb ft.frm:henlltaﬂpﬂnmpall)sramdy are affected
by Eg5 inhi- bition. regul at es excl usi vel ¥’r¥t he rmpvenent of

mtotic m crevidinggels ?@@nﬁ&lf@y@ﬁﬁ%&'ﬂ'ﬁw 8lt$ that arerafecied =33 tNbkkel et on.

Thi's s crucpgbn in addition, Eg5 regulates exclusively the movement of mitotic micro-
tubuli (spindle apparatus) and not that of the cytoskeleton. This is crucial
for the side-effect profile of the compounds according to the invention,
since, for example, neuropathies, as observed in the case of Taxol, do not
occur or only do so to a weakened extent. The inhibition of Eg5 by the com-
pounds according to the invention is therefore a relevant therapy concept

for the treatment of malignant tumours.

In general, all solid and non-solid tumours can be treated with the com-
pounds of the formula 1, such as, for example, monocytic leukaemia, brain,
urogenital, lymphatic system, stomach, laryngeal and lung carcinoma, in-
cluding lung adenocarcinoma and small-cell lung carcinoma. Further

examples include prostate, pancreatic and breast carcinoma.

Surprisingly, it has been found that the compounds according to the inven-

C tion effect specific inhibition of mitotic motor proteins, in particular EgS. The
compounds according to the invention preferably exhibit an advantageous
biological activity which can easily be detected in the assays described
herein, for example. In such assays, the compounds according to the in-
vention preferably exhibit and cause an inhibiting effect, which is usually
documented by 1Cs values in a suitable range, preferably in the micromolar
range and more preferably in the nanomolar range.

As discussed herein, effects of the compound according to the invention
are relevant to various diseases. Accordingly, the compounds according to

the invention are useful in the prophylaxis and/or treatment of diseases



for the side-effect profile of the conpounds according to the invention,
since, for exanple, neuropathies, as observed in the case of Taxol, do not
occur or only do so to a weakened extent. The inhibition of Eg5 by the com
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car ci nona. It has been found that the conmpounds according to
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an advant ageous  bi ol ogical activity which can easily be detected in the
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according to o L L .
the treatment of the said diseases comprising the administration of one or
more compounds according to the invention to a patient in need of such an
C administration.

It can be shown that the compounds according to the invention have an

advantageous effect in a xenotransplant tumour model.

The host or patient can belong to any mammal species, for example a pri-
mate species, particularly humans; rodents, including mice, rats and ham-
sters; rabbits; horses, cattle, dogs, cats, etc. Animal models are of interest
for experimental investigations, providing a model for the treatment of a
human disease.

C The susceptibility of a certain cel! to treatment with the compounds ac-
cording to the invention can be determined by testing in vitro. Typically, a
culture of the cell is combined with a compound according to the invention
at various concentrations for a period which is sufficient to enable the
active ingredients to induce cell death or inhibit migration, usually between
approximately one hour and one week. For testing in vitro, cultivated cells
from a biopsy sample can be used. The viable cells remaining after the
treatment are then counted.

The dose varies depending on the specific compound used, the specific
disease, the patient status, etc. Typically, a therapeutic dose is sufficient

considerably to reduce the undesired cell population in the target tissue,



the invention are useful in the prophylaxis and/or treatnment of diseases WO
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one or nore_mtotic notor proteins, in particular Eg5. The present

i nvention tHE2RPHEE3P el ates to compounds according to t FEWFR2MAEIS, as
medi canment s and/ or medi canent active ingredients in the treat- nent and/or
prophyl axis of the said di seases and to the use of conpounds according to
the invention for the preparation of a pharnaceutical for the treatnent
and/ or prophylaxis of the said diseases, and also to a nethod for the
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SUMMARY OF THE INVENTION

The invention relates to compounds of the formula |

in which
w denotes CH or N,

R', R? R’ independently of one another, denote H, A, aryl, heteroaryl,

Hal, -{CY2)s-SA, (CY2):-SCF3, {(CY2)n-SCN, ~(CY2).-CF3,

C -(CY2),-OCF,, cycloalkyl, -SCH,3, -SCN, -CF», -OCF3, -0A,
~(CY2)a-OH, -(CY2),-CO3R, -(CY3)n-CN, -(CY2)q-Hal,
-(CY2)n"NRz, (CY2)s-OA, (CY2)-OCOA, -SCF3, (CY1).-CONR,;,
-(CY2)-NHCOA, «(CY,),-NHSO,A, SFs, Si(CHs)s, CO-(CY3),-
CHs, -(CY2)s-N-pyrrolidone, CH(CH3).NRCOOR,
CHNRCOOR, NCO, CH(CH,),COOR, NCOOR, CH(CH),OH,
N(CH,).0H, CHNH, CH(CH2),NR,, CH(CH,):NR;, C(OH)R,
CHNCOR, CH{CH,)s-aryl, CH(CH,).-heteroaryl, CH(CH,).R',
N(CH2),COOR, CH(CH,)X(CHz)n-aryl, CH{CH2)nX(CH2)x-
heteroaryl, N(CH;)o,CONR,, XCONR(CH.).NR;,
N[(CH,)-XCOORICO(CH)-aryl, N[(CH,).XR]CO(CH,).-aryl,



for experinental investigations, providing a nodel for the treatnent of a
human di sease. The susceptibility of a certain cell to treatnent wth the
conmpounds ac- cordln% to the invention can be determ ned testing in
vitro. Typi YRIFHSM63M5cyiture of the cell is conblned\Mt?Fﬁh ﬁﬁ
according to the invention at various-&mncentrations for a perlod which is
sufficient to enable the active ingredients to induce cell death or inhibit
mgration, usually between approxinately one hour and one week. For testing

| d cel| bj | b d. The vi abl
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status, etc. Typically EI-gﬁ'erapeut 63 pea@ ?’é’r‘]ﬁz] consF&bQ@bI y to
reduce the undesired crq CHQ NR,ICO “;NR t LNRSISE,(V¥,)26P/ 063735
PCT/ EP2004/ 014205 -4 “( )?, ZEI SCIL'I; )I i {myowlgﬁ%)pat |§]ent2(| S )ITB.I nt ai ned.

The treatnent is generUl(Cﬁz n&ﬂ@ﬂﬁﬁb’d nthﬁteﬂoaéﬂcb'f(ﬁl'&érr)ﬁﬂ (Cdbl@t-i on has

ond can be cont: nued direrSRE NEHRRISTRCHREEAnE | <Care detecteq i n

the body. N[{CH,),NRCOOR]CO(CH,),-heteroaryl,
N[(CH)nNR;]JCO(CH,),-heteroaryl, N[(CH.),NR;]CO(CH;),NR-
heteroaryl, R' and R? together also denote -N-C(CFs)=N-, -N-

CR=N-, -N-N=N-,
C Y denotes H, A, Hal

A denotes alkyl or cycloalkyl, in which one or more H atoms may
be replaced by Hal,

Hal denotes F, C|, Brorl

R denotes H or A, in the case of geminal radicals R together
also —(CHa)s-, (CHa)4- or —(CH2),-X~(CHz)n, or -(CH3)n-Z~
(CHZ)m

RY, R, independently of one another, denote H or unsubstituted or

mono- or poly-OR-, NO,-, Hai-, CF3-, OCF3-, CN-, NRz- or
SR-, aryl- or heteroaryl-substituted N-pyrrolidone, -X-
(CH2)20R, -X-CO(CHa2)nCHs, -X-(CH.):NR;, R', S-aryl, O-aryl,
CH,Si(CHa)3, or together denote -X(CR;)-, -X-(CR3)s-, -X-
(CHCH,0OR){CHz).-, -X-(CHCH2NR2){CHz)2-, -X(CH2)2NR;,
-(CRy)s -, (CR2)4-,-CR=CR-CR=CR-, -XCHQ(CR:;)--,
-XCHQCR;-, R-N-(C=X)-N-R, -XC[(CH2)nORLCH>CH--,



SUMVARY OF THE | NVENTI ON The invention relates to conpounds of the formula |
R4& R W,. Rs R3.8. ~3. 7. N2 R6R2R7IinvxhicthenotesCHorN,
R1, R2, R3 i nde endently of one another, denote H, A ar heteroaryl

Hal , - (CY2)WO3M0SM63BF0) ZSCF3, - (CY2)n- SCN, - ( CY2) ~- CF3, PCATER2044s0142

cycloal kyl , -SCHS -SCN, -CF3, -OCF3, ~8A, -(CY2)n-OH, -(CY2)~ CI)ZR
-(CY2) ~ CN, -(CY2)~ Hal, -(CY2)~ NR2, (CY2)~ QA (CY2)~ OCOA, -SCF3, (CY2)-~
CONR2, -(CY2)~ NHCOA, -(CY2)n-NHSO02A, SF5, Si(CH3)3, CO (Cy2), CH3,
-(CY2) n-N-pyrrolidone, CH(CH2)nNROOOR, CHNRCOOR, NCO, CH(CH2)n000R, NCOOR,
CH( CH2) noH, X denotes O, S or NR,

Q denotes CH,Hal, CHO, COR?, CH.R*, CH,OCOR®,
CH,NCOR', CH.N(R'"),, CH,OR', CH,OCON(R"),,
CH,OCOOR', CH,NHCON(R"),, CH,NHCOOR",

R® denotes /N \
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N(CH2) nOH, CHNH2, CH(CH2) nNR2, CH(CH2) nNR2r C(OH) R,
CH(CH2) nR , N(CH2) n00OR, CH( CH2) nX(CH2) ~ aryl ,

CH( CH2) n- het eroaryl ,

CH(CH2) nX(CH2) ~ heteroaryl, N(CH2) nCONR2, XCONR(CH2)nNR2,

N[ ( CH2) nXO0
PCT] EP2004/C\8’@ !

, I, N[ (CH2) nXR CH2) ~ I, C
N({ o) 7] O o) X aryi . N (cro) SRl

N[ (CH2) , NROOOR] CQ( CH2) ~ aryl, N (CH2).NR2] CO(CH2)~ aryl,

N (CH2), NR2] CO(CH2) , NR-aryl, N (CH2), NR2] SQ2(CH2)raryl,

N (CH2), XR] CQ( CH2) , - heteroaryl, N (CH2)~XR] CO( CH2) " X- heteroaryl,

N (CH2) " XR] SO2( CH2) nhet eroaryl, N (CH2), NROOOR] CQ(CH2) ~ het er oaryl,
N (CH2). NR2] CO(CH2) ~ heteroaryl, N (CH2), NR2] CO(CH2), NR- heteroaryl,
R2 together also denote -N-C(CF3)=N-, -N- CR=N-, -N-N=N-, Y denotes
Hal A denotes al kyl or cycloal kyl, in which one or nore (Ij—l atonms may

CHNCOR, CH(CH2) - aryl ,

3735
r aryl,

R1 and
H A,

SO
(CHz)rT—[X(CHz)n]:—N\;N N HN
’ I o,
N 0 (CHz)rAryI,
) O
HN HN
k"‘N 0 “(CH,)—Heteroaryl E“N\ >— ©
)

OR, NHR,, NR; OR, NHR;, NR,, NR(CH,),-aryl, NR(CH),OR,

COOR, N-pyrrolidone radical, OCOR, NR(CH,).NR;,
N[(CH3).NR2]JCO(CH:)q-aryl, N[(CH,),NHCOOR]CO-aryi, R,
N[CH2(CH.),OR]>, NR(CH.),NCOOR, X(CHz)X(CH2).XR,
NR(CH;),X(CH2).OH, NR(CH_),0(CH,),OH, (CH,).COOR,
O(CO)INR(CH,) nOR, O(CO)(CH,)NR;, NR(CH>).NR,
N[(CH2)nNR2]JCO(CH;),-ary!, N[(CH2),XR]CO(CH;)-aryl,
N[{CH.).XR]CO(CH2)n-heteroaryl, N[{CH2),NR2JCO(CH,),-
heteroaryl, N[(CH,)sNRzJCO(CH,),R", N(R)(CH,).N(R)COOR,
XCOO(CH.).NR;, OS0,A, OS0O,CF;, OSQ,Ar, OCONR:,
OCHx(CH2).NR;

denotes CH,, X, CHCONH,, CH(CH,),.NRCOOR,
CHNRCOOR, NCO, CH(CH_),COOR, NCOOR, CH(CH_),OH,
N(CH2),OH, CHNH,, CH(CH:),NR;, CH(CH:),NR;, C(OH)R,
CHNCOR, CH(CH.),-ary!, CH(CH,)s-heteroary!, CH(CH,).R',
N(CH,),COOR, CH(CH,).X(CHaz)s-aryl, CH(CH,)sX(CH,),-
heteroaryl, N(CH,),CONR;, XCONR(CH2),NR.,

Y 1
o (CH,)—R ,



be replaced by Hal, Hal denotes F, C, Br or | R denotes Hor A, in the case
of gemnal radicals Rtogether also -(CH2)5-, -(CH2)4- or -(CH2),-X-(CH2),

or -(CH2), Z- R4, R5, independently of one anot H or
unsubstitu&ﬂgmmﬁo- or poly-OR-, NO2-, Hal-, Mﬁﬁ%ﬁz
SR-, aryl- or heteroaryl-substitut ed N—|By-rrol [ done -X— (CH2) 20R,

-X-COQCH2)"CH3, -X-(CH2)2NR2, R, S-aryl, Oaryl, CH2Si (CH3)3, or together
denote - X(CR2) 2-, -X—(CR2)3- - X (CHCH2OR) ( CH2) 2-, -X—(CHCH2NR2)(CH2)2-

RN (0N R~ x0T { oG Har BERARRICT i)zl VS oo PR CREbbeddi 4205 ©6 X
GENR) 2, GRCR . oPTRRCE R MR S a0k .
Radenot es N[(CHz),,NRCOOR]CO(CHz),.-aryl N[(CHg),.NRz]CO(CHz).,-aryI
N[(CH2):NR2]JCO(CH;),NR-aryl, N[(CH,},NR2]SO(CH;)n-aryl,
N[(CH2)nXR]CO(CH,),-heteroaryl, N[(CH.),XR]JCO(CH,).X-

heteroaryl, N[(CH,),XR]S0,(CH.),-heterocaryl,
N[(CH.).,NRCOOR]CO(CH,)n-heteroaryl,
N[(CH2)oNR;]JCO(CH,).-heteroaryl, N[(CH2),NR2]JCO(CH_),NR-

heteroaryl, N[(CH2),NR2]SO,(CH,)r-heteroaryl, O(CH;),NR;,

X{CH2)aNR2, NCO(CH,),NR,,

R® denotes aryl or heteroaryl, each of which is unsubstituted or
mono- or polysubstituted by aryl or heteroaryl, each of which
may be substituted by Hal, NO;, CN, A, OR, OCOR, COR,
NR., CF3, OCF;, OCH(CF;),, or by Hal, NO,, CN, OR, A,
-(CY2)n-OR, -OCOR, «(CY2)r-CO:R, -(CY2)a-CN, -NCOR, -COR
or -(CYz2)n-NR:,

R’ denotes {C=0)-R, (C=0)-NR;, (C=0)-OR, Hor A

C m denotes 0, 1 or 2
and
n denotes 0,1,2,3,4,5,60r7,

and pharmaceutically usable derivatives, solvates, tautomers, salts and

stereoisomers thereof, including mixtures thereof in all ratios.

The invention also relates to the optically active forms, the enantiomers,
the racemates, the diastereomers and the hydrates and solvates of these

compounds. The term solvates of the compounds is taken to mean adduc-
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tions of inert solvent molecules onto the compounds of the formula | which
form owing to their mutual attractive force. Solvates are, for example,
mono- or dihydrates or alkoxides.

The term pharmaceutically usable derivatives is taken to mean, for exam-
ple, the salts of the compounds according to the invention and also so-
called prodrug compounds.

The term prodrug derivatives is taken to mean compounds of the formuia |
which have been modified by means of, for example, alkyl or acyl groups,
sugars or oligopeptides and which are rapidly cleaved in the organism to
form the effective compounds according to the invention.

These also include biodegradable polymer derivatives of the compounds
according to the invention, as described, for example, in Int. J. Pharm. 115,
61-67 (1995).

Similar compounds are described, for example, in Tetrahedron Lett. 1988,
29, 5855-5858, Tetrahedron Lett. 2003, 44, 217-219, J. Org. Chem. 1997,
62, 4880-4882, J. Org. Chem. 1999, 64, 6462-6467, Chem. Lett. 1995,
423-424, J. Org. Chem. 2000, 65, 5009-5013, Chem. Lett. 2003, 32, 222-
223, US2003149069A1, but are not mentioned in connection with cancer

C treatments and/or do not contain the features that are essential to the
invention.

The expression “effective amount” denotes the amount of 2 medicament or
of a pharmaceutical active ingredient which causes in a tissue, system,
animal or human a biological or medical response which is sought or
desired, for example, by a researcher or physician.

In addition, the expression “therapeutically effective amount’ denotes an
amount which causes at ieast one of the following effects in a human or

mammal (compared with a subject who has not received this amount):



(CH2), [X(CH2)"] MmN 5 (CH2)~-[X(CH2) n] NT NR2 (CH2)n ] X(CH2)a) m N, z-, N 1)
WD 2005/ 063735 -7 CC N (CH2)n IX(CH2)11 mNON' 5 0 \(CH2) T Heteroaryl 9

PCT/ EP2004/ 014205 OR. NHR2, NR2, OR NHR2, NR2, NR(CH2), arvl. NR(CH2)" OR,
COOR, N pyrWBIZPEHSE3 adi cal , OCOR, NR( CH2) nNR2, N[(CI%Z)PW%TM@W,-MW,
N[ (CH2) nNHOOOR] CO-aryl, R, -10-

improvement in the healing treatment, healing, prevention or elimination of
a disease, syndrome, condition, complaint, disorder or side-effects or also
the reduction in the progress of a disease, condition or disorder.

The expression “therapeutically effective amount” also encompasses the
amounts which are effective for increasing or strengthening normal

physiological function.

The invention also relates to the use of mixtures of the compounds
according to the invention, for example mixtures of two diastereomers, for
example in the ratio 1:1, 1:2, 1:3, 1:4, 1:5, 1:10, 1:100 or 1:1000.

These are particularly preferably mixtures of stereoisomeric compounds.
The invention relates to the compounds of the formula | and salts thereof
and to a process for the preparation of compounds of the formula | accord-
ing to the patent claims and pharmaceutically usable derivatives, salts, sol-

vates and sterecisomers thereof, characterised in that
a compound of the formula Hl

C NH,

in which R', R? and R® have the meanings indicated above,

is reacted with a compound of the formula lli

/U\ 6 H

H R



N( CH2( CH2) nOR] 2, NR(CH2) nNOOOR, X( CH2) " X( CH2) nXR,  NR( CH2) , X( CH2) nCH,

NR( CH2) nQ( CH2) nOH, ( CH2) n00OR, O( CO) NR(CH2) nOR, Q( CO) ( CH2) nNR2,

NR( CH2) nNR2 CH2) nNR2 CH2) ~ aryl, N (CH2)"XR

N[ECH2§ nXR] ¥Ry @éf\&’fﬁéterogrca, N%(CHZ%InNRZ][gZQC?-IZ)J Cﬁxeté%%%" ‘P“y0142°5

N[ ( CH2) nNR2] CO( CH2) nR , N(R) (CH2) nN( R 00DR,  XCOO(CH2) " NR2, OSOZA OSO2CF3,
OSCRAr, OOONR2, OCH2(CH2) nNR2 Z denotes CH2, X, CHOONH2, CH(CH2) nNROOOR
CHNRCOOR, NCO, CH(CH2) nOOOR, NCOOR, CH(CH2)nOH, N(CH2)nOH, CHNH2,

CH( CH2) nNR2,  CH(CH2) nNR2, C(OH)R, CHNCOR, CH(CH2)~-aryl, CH(CH2)~
heteroaryl, IBYEED) nR | N(CH2) nOOOR CH( CH2) nX( CH2) ~ aryl, CH( CH2) nX( CH2) ~

het I WD 2005/ 063735 PCT/ EP2004/ 014205
-g (Ca:r &?E &Z)M&%M@%ﬁ -ar y : %F?%Z) "XR] CO(CH2) , - aryl,
N[ (CH2)"XR] CQ(CH2) " X-aryl, N (CH2)"XR] SQ2(CH2), -aryl,

N[(CJ-lZ),NROOé)rﬂCO(G-lZ),aryI, N[ (CH2) " NR2] CO( CHR) . - ary!

with a compound of the formula IV, the double-bond isomer thereof (E iso-

mer) or mixtures thereof

C K\/RS \Y

in which R* and R® have the meanings indicated above,
preferably in the presence of a protonic acid or Lewis acid, such as, for
example, trifluoroacetic acid, hexafluoroisopropanol, bismuth(lll) chloride,

ytterbium(ll) triflate, scandium(til) triflate or cerium(lV) ammonium nitrate,

and a radical other than H is optionally introduced by conventional methods
for R'.

The mixtures of diastereomers and enantiomers of the compounds of the
C formuta | which may be obtained by the process described above are pref-
erably separated by chromatography or crystaliisation.

If desired, the bases and acids of the formula | obtained by the process
described above are converted into their saits.

Above and below, the radicals R, R', R> R> R* R°>, R* R", X, Y, Q,R*, Z,
W, m and n have the meanings indicated for the formula |, unless expressly

indicated otherwise. If individual radicals occur a number of times within a



N (CH2) "NR2] CO(CH2) "NR-aryl , N (CH2)"NR2] SO2(CH2), -aryl,
N (CH2) " XR] CO(CH2), - heteroaryl, N (CH2), XR] CO(CH2) , X- het eroaryl,

m“agg)l\l(g]é’?@ﬁ CHZ;_f heteroaryl N[(CHZ) NROOOR]CO(CHZ) heteroar‘)ép:
N (CH2) , NR2] SQ2( CH2) , -heteroaryl A CH2)2-NR2, X(CH2)"NR2, NCQCH2)"

denotes aryl

Hal , NO2, CN, A

CN, OR A

-(CY2), - NR2,
1 or 2 and
derivati ves,
including m

Sheteroaryl, N (CH2)"NR2] CO(CH2)" N CT{ER20M4/14

NR2, R6

or heteroaryl, each of which is unsubstitut ed or nono- or
pol ysubstituted by aryl or heteroaryl, each of vvhich nay be substituted by

cqwﬁ @%Q%R%@ngmpg% meeoms *n@@%d mg erdey y% cgaél or

NC2,

o,%gﬁof\gpotes (CCO-R (C0O-NR2, (C=O-OR, Hor A mdenotes 0,

déeno
sol vates, tautoners, salts and stereoisoners t her eof ,
xtures thereof i n aII rati os

A denotes alkyl, is preferably unbranched (linear) or branched, and has 1,
2,3,4,5,6,7, 8 9o0r 10 C atoms. A preferably denotes methyl, further-
more ethyl, propyl, isopropyl, butyl, isobutyl, sec-buty! or tert-butyl, further-
more alsc pentyl, 1-, 2- or 3-methylbutyl, 1,1-, 1,2- or 2,2-dimethylpropyl,
1-ethylpropy!, hexyl, 1-, 2-, 3- or 4-methylpentyl, 1,1-, 12-, 13-, 2,2-,
2,3- or 3,3-dimethylbuty!, 1- or 2-ethylbutyl, 1-ethyl-1-methylpropyl, 1-ethyl-
2-methylpropyl, 1,1,2- or 1,2, 2-trimethylpropyl, furthermore preferably, for
example, trifluoromethyl.

A very particularly preferably denotes alkyl having 1, 2, 3,4, 50r6 C
atoms, preferably methy!, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl,
tert-butyl, pentyl, hexyl, trifluoromethyl, pentafluoroethy! or 1,1,1-trifluoro-
ethyl. A also denotes cycloalkyl.

Cycloalky! preferably denotes cyclopropyl, cyclobutyl, cyclopentyl, cyclo-
hexyl or cycloheptyl, but in particutar cyclopentyl.

R preferably denotes A, CF3, OCF3, SA, SCN, CH,CN, -OCOA, Hal, SCF;,
preferably also t-butyl, -CH(CH3)CH.CHs, isopropyl, ethyl or methyl. In par-
ticular, R' denotes t-butyl, isopropyl, ethyl, CFs, methyl, Br, Cl, SCFj,
CH(CHs)CH2CHs, n-propy!, OCHs, SCHs, n-butyl, -SCN, CH.CN. R' par-
ticularly preferably denotes t-butyl, isopropyl, ethyl or CF.

R? preferably denotes Hal, A or OA, in particular Br, cyclopropyl, OCHa.
Particular preference is furthermore given to H or F.

R® preferably denotes H or A, in particular H. R® is preferably in the
5-position. In particular, R® denotes H or F.

es 0, 1, 2, 3, 4, 5, 6 or 7, and pharmaceutically usable



The invention also relates to the optically active forns, the enantiomers,
the racemates, the diastereoners and the hydrates and sol vates of these

conmpounds. _The ter ol vates of the conpounds is taken n WO
2005/ 063733‘@6‘1‘}5@&596%4/014205 -9 Ctions of inert sol vé"?ﬁ@l’%@ﬁ?’&g ont o
t he conpounds of the formula | which f@mowing to their nmutual attractive

force. Solvates are, for exanple, nono- or dihydrates or al koxides. The
term pharrmaceutically usabl e derivatives is taken to nean, for exam ple,

the salts of, the.c oun accordin o . the.inventiQp andaal.so .so- called
prodrug conpBRRIECU gﬁ’ép( PHeRaT r‘?f\}a ifQ/ré%Lﬁ?i' ltgaﬁaa% FMEEA X ormpounds
of the formy [ ﬁen.,mpﬁ% [ Yd oA mgq, al kyl
or acyl groupljs)s,ls!’ hgﬁggﬁn{%ﬁmqbgbpeptl g?ﬁgﬁ whi ¢ argsr%fgpgﬁy cl eaved in
t he or gani snoneof thermadidats Bf BadtR\asierneaningdd anddheother radical hasnt i on.
These al so include,bi%Segradable pol ymer derivatives of the conpounds
accor di ng t dNewBeamadti on, as described, for exanple, in Int. J. Pharm

115, 61-67 (1995). Simlar conmpounds are described, for exanple, in
Tetrahedron Lett. 1988,

R’ preferably denotes one of the following groups if R® denotes H:

050 or -X-(CH,),-NR,

N

C R® preferably denotes H or, together with R*, adopts one of the following

meanings:

OR NR, R® ONF
X
SRoRPRo s TIe

in which X, R and R* have the meaning indicated above.

R*, together with R®, particularly preferably adopts one of the following
meanings:

OH
NR,
Y ‘ff) )

in which R has the meaning indicated above.
R® preferably denotes 1-piperazinyl, N-morpholinyl, NHR or NR:.

If the radicals and indices, such as, for example, n, occur more than once,

the radicals and indices may, independently of one another, adopt different



29, 5855-5858, Tetrahedron Left. 2003, 44, 217-219, J. Og. Chem 1997, 62,
4880-4882, J. Org. Chem 1999, 64, 6462-6467, Chem Lett. 1995, 423-424, J.

O g. Chem 5009-5013, Chem Left. 2003, 32, 222-
U820031490§§&29“5@8%3§re not nentioned in connection w tﬁ)%gé‘ﬁ%@mlﬁ”gat ment s

and/ or do not contain the features thatl4re essential to the invention. The
expression "effective anobunt” denotes the anmount of a nedicanent or of a
pharmaceutical acti ve i ngredi ent which causes in a tissue, system ani nal

or human a biolo |c i po se, which_i s _sought or sired, for
cxampl o, by CEWER d8 o IG5y B AL PRREDY el 2650 AHUTLRGTeE on

"t her apeuti ctf%ri fectl ve anmount"” denot es an anount which causes at | east
one of the f oW ng effects in a human or nmanmal (conpared with a subject

who has not received this anmount): WD 2005/ 063735 PCT/ EP2004/ 014205 -10

i nprovenment in the heali ng[ treatnment, healing, prevention or elimnation of
a disease, dyneneerablyderntes pheniorpl igfd-Pyidy: pimislyl, Uk obthieRYls or al so

expr ossi on -t et ie igHhg R el df R o U AReB I ECERT . arount s

whi ch are effjegtOMe ORI OOMCFR! 0T OCHS of ANG°hE prétardlsly ABt a hetero-
aromatic radical. In particular, R® denotes one of the following groups:

OoH

A ﬁ> T
C o ¢( > O

\@ 51/7 / No2 . S_INOQ

in which

X denotes O, S or NR and in particular O or S, A has the meaning
indicated above, but preferably denotes methyl, and Hal preferably

denotes F or Cl.



physi ol ogi cal function. The invention also relates to the use of m xtures of
the conpounds according to the invention, for exanple m xtures of two

di astereoners, for exanple in the ratio 1 : 1, 1:2, 1:3, 1:4, 1:5(} 1:10
1:100 or 1: YOLAO5M6328e are particularly preferably m xt UPEUEBR004/014205

stereoi sonmeri c conpounds. The inventiorn16el ates to the conpounds of the
formula | and salts thereof and to a process for the preparation of
conpounds of the formula | accord- ing to the patent clainms and

phar maceuti cal | sabl e derivatives, salts, sol- vates gnd stereoisoners
t her eof , cha%ﬁ%ﬁ?%@r&ﬁ?rﬁ”%éﬁ ﬁ‘&"@é’ﬂ?ﬁfﬁﬁﬂ’e@fmt%ﬁ%ml the farmytalpn i n whi ch

Rl, R2 d - 6 i ihdi : ;o ted with d
of "the for midit R BRS RS TUMRE MG Ber) EPob0as 014205 -1 in
whi ch F
| \\[::1\ OH F
Ihoshothoghel
OH
\@OH ~ i QOH OH \.‘:,OH OH
| I;r Ho l\QZOH'
OH OMe
F
S S F F
MR E G o g S o
1 F 1 1
F 1
F F "
N F
F F OH
cl UBT cH, CH3
O, oo
R SR YD v S« Y @
|N/ | s Hua s-/ . SZew, . S %

SCH,

Br

R
N=N N
R,r@ ‘RV@ | q > I

o .
O0=——0R

5 €0 €0
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R6 has the neaning indicated above,

t he doubl e-b

hexaf | uoroi s
scandi un( 11|
than His op
m xt ures of

whi ch may be
separ ated by
acids of the

neani ngs i ndi cated above, preferably

and with a conpound of the formula IV,
ond isoner thereof (E iso- nmer) or mxtures thereof IV in which
R4 and R5 have the ' e ese
pr ot oni c acwa)mg?_‘sé\'ﬁss acid, such as, for exanple, tri f+%€@8§h4§°§;

ce of
cid,

opropanol , bismuth(l1l) chltd6i-de, ytterbiunm(Ill) triflate,

) triflate or ceriumlV) anmmoniumnitrate, and a radical

ot her

tionally introduced by conventional nmethods for R . e” The
ggastereorre S %dlaen}gt_i oners of the conpounds of the fornula I

ey spne %

48 PFRU#IAd above are pref- erably

chromat ography or crystallisation. If desired, the bases and

formula | obtained by the process described above are

a

converted i nAsyltdreferalsigldehotephenyl neadithglvor Bipkemyldeach of wWhicR is uR2, R3, R4,

R5, R6, R7,
formula |, u
occur a nunmb

X, Y, Q Ra, Z
sHestdutedpraseng-, d
¥o6h, CABA, WaNl,! NHEBR NIt BRE.,S RHEDLAT A8 A2 05
SO:NH,, SO,A, -CH>-COOH or -OCH,-COOH.

Aryl preferably denotes phenyl, 0-, m- or p-tolyl, o-, m- or p-ethylphenyl, o-,
m- or p-propylphenyl, o-, m- or p-isopropylphenyl, o-, m- or p-tert-butyl-
phenyl, o-, m- or p-hydroxyphenyl, o-, m- or p-methoxyphenyl, o-, m- or
p-nitrophenyl, o-, m- or p-aminophenyl, o-, m- or p-{N-methylamino)phenyl,
o-, m- or p-(N-methylaminocarbonyl)phenyl, o-, m- or p-acetamidophenyl,

0-, m- or p-methoxyphenyl, o-, m- or p-ethoxyphenyl, o-, m- or p-ethoxy-

carbonylphenyl, o-, m- or p-(N,N-dimethylamino)phenyl, 0-, m- or p-{(N,N-di-

methylaminocarbonyl)phenyl, o-, m- or p-(N-ethylamino)phenyl, o-, m- or
p-(N,N-diethylamino)phenyl, o-, m- or p-flucrophenyl, o-, m- or p-bromo-
phenyl, o-, m- or p- chlorophenyl, o-, m- or p-(methylsulfonamido)phenyl,
0-, m- or p-(methylsulfonyl)phenyl, furthermore preferably 2,3-, 2,4-, 2,5-,
2,6-, 3,4- or 3,5-difluorophenyl, 2,3, 2,4-, 2,5-, 2,6-, 3,4- or 3,5-dichloro-
phenyl, 2,3-, 2,4- 2 5- 2 6-, 3,4- or 3,5-dibromophenyl, 2,4- or 2,5-dinitro-
phenyl, 2,5- or 3,4-dimethoxyphenyi, 3-nitro-4-chlorophenyl, 3-amino-4-
chloro-, 2-amino-3-chloro-, 2-amino-4-chloro-, 2-amino-5-chioro- or 2-
amino-6-chlorophenyl, 2-nitro-4-N,N-dimethylamino- or 3-nitro-4-N,N-di-
methylaminophenyl, 2,3-diaminophenyl, 2,3,4-, 2,3,5-, 2,3,6-, 2,4,6- or
3,4,5-trichlorophenyl, 2,4,6-trimethoxypheny|, 2-hydroxy-3,5-dichloro-
phenyl, p-iodophenyl, 3,6-dichloro-4-aminophenyl, 4-fluoro-3-chlorophenyt,
2-fluoro4-bromophenyl, 2,5-difluoro-4-bromophenyl, 3-bromo-6-methoxy-
phenyl, 3-chloro-6-methoxyphenyl, 3-chloro-4-acetamidophenyl, 3-fluoro-4-
methoxyphenyl, 3-amino-6-methylphenyl, 3-chloro-4-acetamidophenyl or
2,5-dimethyl-4-chloropheny!.

W mand n have the neanings_indicated for the
i

%1 tigubstitutashyaHab A. (QH; O, WHb MOz &MN.cal s



-12 C C conpound, the radicals adopt the neanings indicated, independently

of one another. A denotes alkyl, is preferably unbranched (linear) or

br anched, 2, 3, 4, 5 6, 7, 8 9 or 10 Cato bly
denot es net %%é?ﬁ%?ﬁe nore et hyl, propyl I sopropyl, Eﬁ"&é‘ﬂ @%g{ﬁa
sec-butyl or tert-butyl, further- rmre-aVso pentyl, 1-, 2- or 3-net hyI butyI

1,1-, 1,2- or 2,2-dinethy|propy|, 1- et hyl propyl, hexyl, 1- 2-, 3- or

4- et hyl pentyl, 1,1- , 1 2- 1 3- 2,2-, 2,3- or 3,3-dinet hyI butyl, 1- or
2- et hyl but yl et h 1- et 2- met hyl pr |, 1,1,2- or
12, 2:tri mot h&ﬂjfgpa PréfeiaK %mém Db IcvoliE AR BetEboyoid
trifluoronet ng 1, 2,
3, 4, 5 or GHél’m oﬁr{égélyrgra gﬁ%ﬁ&ﬁ%gﬁé et ﬁw |Q%H9&S&f°ﬂt§¢é§3’$rrrﬁg§ " butyl,

i sobutyl, sedhmlttmsubstmeted-tiwﬂall A IDKMNHA,FNAMIOA; COQAor @Rt hyl |

pent af l uoroethyl or 1,1,1-trifluoro- ethyl. A also denotes cycl oal kyl.

Cycl oal kyl preferably denot es cycl opropyl, cyclobutyl, cyclopentyl, cyclo-

hexyl or cye| phsnioliebibbdl BRUblH) BlnGiLE LRBRbY)clicTatbfefbabpaty. denot es

matic heterocycle having one N, S or O atom, which may be unsubstituted
or mono-, di- or trisubstituted by Hal, A, NHA, NA2, NO,, COOA or benzy!.

Irrespective of further substitutions, unsubstituted heteroaryl denotes, for
example, 2- or 3-furyl, 2- or 3-thienyl, 1-, 2- or 3-pyrrolyl, 1-, 2, 4- or 5-
imidazolyl, 1-, 3-, 4- or 5-pyrazolyl, 2-, 4- or 5-oxazolyl, 3-, 4- or 5-isoxazo-
Iyl, 2-, 4- or 5-thiazolyl, 3-, 4- or 5-isothiazolyl, 2-, 3- or 4-pyridyl, 2-, 4-, 5-
or 6-pyrimidinyl, furthermore preferably 1,2,3-triazol-1-, -4- or -5-yl, 1,2,4-
triazol-1-, -3- or 5-yl, 1- or S5-tetrazolyl, 1,2 ,3-oxadiazol-4- or -5-y|, 1,2,4-
oxadiazol-3- or -5-yl, 1,3,4-thiadiazol-2- or -5-yl, 1,2,4-thiadiazol-3- or -5-yl,
1,2,3-thiadiazol-4- or -5-yl, 3- or 4-pyridazinyl, pyrazinyl, 1-, 2-, 3-, 4-, 5-, 6-
or 7-indolyl, 4- or 5-isoindolyl, 1-, 2-, 4- or 5-benzimidazolyl, 1-, 3-, 4-, 5-, 6-
or 7-benzopyrazolyl, 2-, 4-, 5-, B- or 7-benzoxazolyl, 3-, 4-, 5-, 8- or 7-
benzisoxazolyl, 2-, 4-, 5-, 6- or 7-benzothiazolyl, 2-, 4-, 5-, 6- or 7-benziso-
thiazolyl, 4-, 5-, 6- or 7-benz-2,1,3-oxadiazolyi, 2-, 3-, 4-, 5-, 6-, 7- or 8-

C quinolyl, 1-, 3-, 4-, 5-, 6-, 7- or 8-isoquinolyl, 3-, 4-, 5-, 6-, 7- or 8-cinnolinyl,
2-, 4-, 5-, 6-, 7- or 8-quinazolinyl, 5- or 6-quinoxalinyl, 2-, 3-, 5- 6-, 7- or
8-2H-benzo-1,4-oxazinyl, furthermore preferably 1,3-benzodioxol-5-yl, 1,4-
benzodioxan-6-yl, 2,1,3-benzothiadiazol-4- or -5-yl or 2,1, 3-benzoxadiazol-
5-yl.

Hal preferably denotes F, Cl or Br, but also |, particularly preferably F or Cl.

Throughout the invention, all radicals which occur more than once may be

identical or different, i.e. are independent of one another.



preferably also t-butyl, -CH(CH3)CH2CH3, isopropyl, ethyl or nmethyl. In par-
ticular, R denotes t- butyl i sopropyl, ethyl, CF3, nethyl, Br a, SCF3,
CH( CH3) CH2CH3 OCHB SCH3, nbutyl - SCN, CH2CN, R3n ticularly
preferably WM%E“ 5butyI i sopropyl, ethyl or CF3. R2 B?'E[FE% 240112 not es
Hal, A or QA in particular Br, cycl oproayl OCH3. Particular preference is
furthernore given to Hor F. R3 preferably denotes Hor A in particular H
R3 is preferably in the 5-position. In particular R3 denotes Hor F. WO
2005/ 063735 PCT/ EP2004/ 014205 -1 artr cularly preferred conmpounds
of the for rrulTQeICO”F@% C;flclh%if a énaythg 8/ORG PE MAHE Cr‘?g’éhi:%tf% ancﬂ further

f d has th
ean no. H andeUHe ERer ) Lan oy efecispn@At siins, 1he RRER Colboriiselt ores

one of the falllthrguen@rms_oups if R5 denotes H COc or -X-(CH2)2-NR2 RS
preferably denotes H or, together with R4, adopts one of the follow ng

Particularly preferred compounds of the formula | are those of the sub-for-
mulae IA to |D:

C 1A
B
C
IC
3 ID



meani ngs: OR or in which X, R and Ra have the neaning indicated above. R4 ,
together with R5, particularly preferably adopts one of the follow ng

nmeani ngs: i. in which R has the neaning indic
preferablycﬁkﬁg?éga%ﬁpiperazinyI, N- nmor phol i nyl, NHR or%hggEﬁﬁﬁM&ﬁgﬁﬁadicals
and indices, such as, for exanple, n, ed8dr nore than once, the radicals
and indi ces may, independently of one another, adopt different WO
20051063735 PCTI EP2004/ 014205 -14 values. In the radicals Ra, n preferably
denotes 2 or 0 and mpreferably denotes 0. R6 preferably denotes phenyl,

2-, 3- or 4-pyridyl, pyrimdyl, furyl or thienyl, each of which is
unsubsti t ut egy @higkono- or pol ysubstituted by Hal, CN,

R, R', R?, R®, R” and X have the meanings indicated above
and
R® denotes H, CH,OR, CH:NR;, CH;R®, COR®.

Particularly preferred compounds of the formula IA are those of the sub-
formulae A1 to |1A4:

A1

IA3




NO2, OH, CF3, OCH(CF3)2, OCOCH3 or AL R6 is preferably not a hetero-
aromatic radical. In particular, R6 denotes one of the foll ow ng groups: Hal

Cc d . Hal %%ﬁglgﬁl;g NO2' Hal Hal Cin which OH Hal Hal PCTE%&)OE%IJZ(}A\DZ or

Hal
-20-

A4

in which R, R%, R', R?, R?, R® and R’ have the meanings indicated above.

in particularly preferred compounds of the formula IB, R? has the meaning

C H

The radicals R* and R® are particularly preferably in the cis-position to one
another. The radical R® is furthermore preferably in the trans-position to the
radical R>.

Preference is given here to a compound of the formula A or B having the

following structure:

and the racemate thereof or other mixtures of the enantiomers.

Accordingly, the invention relates, in particular, to the compounds of the
formula | in which at least one of the said radicals has one of the preferred
meanings indicated above. Some preferred groups of compounds may be

expressed by the following sub-formulae 11 to 145a:



CN ' X denotes O, Sor NRand in particular 0 or S, A has the neaning

i ndi cat ed above, but preferably denotes nethyl, and Hal preferably denotes
For A. W 2005/ 063735 PCT/ EP2004/ 014205 -15 Parti cul ar rence is

f urt her mor e% Wo@yscorrpounds of the formula I in whi c'ﬁggg{’ﬁ)g‘?&()‘ﬁ%g of the
following neanings: OHC OH, OH OH CH Y21t "NJ RNN C OH'

i1

1a

12

12a




COOROHH3I OHR I " N S N ORQOw SCH3 OH OH WO 2005/ 063735

PCT/ EP2004/ 014205 -16 Wpreferably denotes Hor A in particular H Aryl
pref erably denotes henyl napht hyl or bi phenyl, each of

subst i t ut edVer204 }’) di- or trisubstituted by Hal, Wﬂ"k@éy&w CN,
COOH, COQA, CONH2, NHCOA NHCONH2, NHSO2Z, CHO, COA, SCQNHZ S02A, - CH2- COOH
or -OCH2-COOH. Aryl preferably denotes phenyl, o-, m or p-toI yl, o-, m or
p- et hyl phenyl , o-,

14
OH
CH,

15 he

C Yoy
OH

16
C 17

I7a

OH



m or
phenyl ,

p- nltrophen
o-, m or ‘%

p- propyl phenyl ,
o-, m or p-

(%“Pr?é?ﬂ%s

0o-, m or p-isopropylphenyl, o-, m or p-tert-butyl-

hydroxyphenyl o-,

m or p-nethoxyphenyl, o-, m or p-et
car bonyl phenyl, o-,
met hyl am nocar bonyl ) phenyl, o-, m or
p- (N, N- det hyl am no) phenyl, o-, m or

phenyl,

o-, m or p-

o-, m or p-(nethyls

2,6-,
3, 5-di

2,4- or 2,5-dinit®- phenfﬁ
3-nitro-4-chl orophenyl, 3-am no-*
2- am no-4-chl oro-, 2-
2-nitro-4-N, N-di net hyl am no- or 3-nitro-4-
am nophenyl , 2,
2,4,6-trimet hoxyphenyl,

2, 3-di

3,4- or 3,5-difluorophe

chl oro- phenyl,

m or p-nethoxyphenyl,

o-, m Or

e oo S o or B TREPHATLRE™

he29phenyl, o-, m or p-ethoxy-

m or p-(N, N-di net hyl am no) phenyl, o-, m

chl orophenyl, o-
ul fonyl)p

2, 3-

anino-5-ch|oro-

3,4', 2,315-1 2!

3, 6-di chl or o- 4- am nophenyl, 4-fl uoro-
2-f 1l uoro-4-bronophenyl, 2,5¢difluorq

phenyl,

~
N

O

3-chl or o- 6- met hoxyp 3-
H,C
18a N
19
I9a

10

2- hydr oxy- 3, 5-di chl o

p- ( N- et hyl ami no) phenyl ,

or p-(N, Ndi-
o-, m or

p-fluorophenyl, o-, m or p-brono-
, m or p-(nmethylsul fonam do) phenyl ,

4-, 2,5-, 2,6-, 3, 4-

3, 6-,
3-chl orophenyl ,

hl of o- 4- acet am dophenyl

OH

m no- 3- chI or o-,

0- 6- chl or ophenyl ,

di - nmet hyl am nophenyl ,

2Y4,6- or 3,4,5-trichlorophenyl
phenyl, p-iodophenyl,

onophenyl , 3-brono- 6-

or

6-, 3, 4- or 3, 5 di br onophenyl

met hoxy-
3-fl uoro- 4-

By Nor e preferably 2,3-, 2,4-, 2,5-,



met hoxyphenyl , 3-am no- 6- et hyl phenyl , 3-chl oro-4-acet am dophenyl or 2, 5-d
i met hyl -4-chl orophenyl. WO 2005/ 063735 PCT/ EP2004/ 014205 -17 C Heteroaryl
preferably denotes a nono- or bicyclic aromatic heterocy i one or
more N, 0 aW@X95%3%Bons which i s unsubstituted or mno-&ﬁﬁrﬂg‘@ﬂg‘)s
trisubstituted by Hal, A NO2, NHA NA2240A, COOA or CN. Heteroaryl
particularly preferably denotes a nonocyclic saturated or aro- nmatic

het erocycl e having one N, S or 0 atom which may be unsubstituted or nono-,
di- or trisubstituted by Hal, A NHA NA2, NO2, COOA or benzyl. Irrespective
of further substitutions, ufblubst i t uf ed het eroaryl denotes, for exanple, 2-
or 3-furyl, 2- or 3-thienyl{ 1-, 2- 3r 3 pyrrolyl, 1-, 2, 4- or 5-

i mdazolyl, 1-, 3-, 4- or 5-p z , 4- or 5-oxazolyl, 3-, 4- or
5-isoxazo- lyl, 2-, 4- or 5-t , 4- or 5-isothiazolyl, 2-, 3- or
4-pyridyl, 2-, 4-y445- or 6-p , furthernore preferably
1,2,3-triazol-1-, -4- or -5-yl, r~\triqzol-1 -, -3- or 5-yl, 1- or
5-tetrazolyl, 1,2, 3-oxadiazol-4- or -5- h, 2, 4- oxadi azol -3- or -5-yl,
1, 3, 4-thiadiazol-2- or -5-yl, 1,2,4-thi gol -3- or -5-yl,

1, 2, 3-thi adi azol -4- or -5-yl, 3- or 4-pyn~dazinyl, pyrazinyl, 1-, 2-, 3-,
4-, 5-, 6- or 7-indolyl CHy- or 5 i ndolyl, 1-, 2-, 4- or 5-benzimdazolyl,
1-, 3-, 4-, 5-, 6-

-1
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or 7-benzopyrazolyl, 2-, 4-, 5-, 6- or 7-benzoxazolyl, 3-, 4-, 5-, 6- or 7-
benzi soxazolyl, 2-, 4-, 5-, 6- or 7- benzot hi azol yl , 2- 4-, 5-,

7- benzi so- thlazo 5-, 6- or 7-benz-2,1, 3 oxadi az

5-, 6-, 7- ?ﬁéﬁ?olyl 1-, 3-, 4-, 5-, 6-, 7- or 8- .@%ﬁﬁ}’%{’ﬁ?’%‘é“% 4-
5-, 6-, 7- or 8 C|nnoI|nyI 2-, 4-, 5-256-, 7- or 8- qui nazolinyl, 5- or

6- qui noxal i nyl, 2-, 3-, 5-, 6-, 7- or 8-2H benzo-1, 4-oxazinyl, furthernDre
preferably 1, 3-benzodi oxol -5-yl, 1,4- benzodi oxan-6-yl,

2,1, 3-benzot hi adi azol -4- or -5-yl or 2,1, 3-benzoxadi azol - 5-yl. Hal
preferably denotes F, C or Br, but alsq_ |, particularly preferably F or C
Throughout the invention, all radicals which occur nore than once may be
identical or different, i.e. are indgpendgnt of one another. WD 2005/ 063735
PCT/ EP2004/ 014205 -18 The Bmy 1S he formula | nmay have one or nore
chiral centres angqgtherefore ¢ arlous stereoi soneric forns. The
formula | enconpasses all thed s Nqps vl arly preferred conpounds of
the formula | are those of the s AtolID IBC

C 114a

OH

(Xa)
3o

l15 te,

116a




| C 1D WD 2005/ 063735 PCT/ EP2004/ 014205 -19 Cin which R R, R2, R6, R and
X have the neanings indicated above and R6 denotes H, CH2OR, CH2NR2, CHZ2Ra,

CORa. Particul arl referred conpounds of the formula I f the
Sob f ormul WO BB e T PO 2000 063735 eyl erooRan ERRRR ) 1T,
Cl N -26-

17
18
-
8a
CH
C

119




R2 R7 in which R R3, R, R2, R3, R6 and R7 have the neanings indicated
above. In particularly preferred conpounds of the fornmula IB, R8 has the

meaning H. The radicals R4 and R5 are particularly pref i e

ci s- posi t i oWO0U¥d735anot her. The radical R6 is further ﬁéﬁm’*@r‘%ﬁ y in
the trans-position to the radical R5.-Preference is given here to a
conpound of the formula A or B having the followng structure: NRY N2
17 2 17 RR R R and the racemate thereof or other m xtures of the

enanti omers. Accordingly, the inventioq:relates, in particular, to the
conpounds of the fornula | in whicl at/ | east one of the said radicals has
one of the preferred neaniigsyindi cated-above. Some preferred groups of
conpounds nay be expresse b% the £okl owi ng sub-fornulae 11 to 145a: WO
2005/ 063735 PCT/ EP2004/ 014 -2 @
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OHCClla OH 12 12a OH Chiral W) 2005/063735 PCT/ EP2004/ 014205 -22 14 H3C
OH C 15 16 H3C OH G 17
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F C WO 2005/ 063735 PCT/ EP2004/ 014205 -27 119a 120 H3 121 C H3 121 a WD
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C 145 145a The conpounds of the fornmula | and also the starting materials
for their preparation are, in addition, prepared by methods known per se,
as de- scrip the literature (for exanple in the st such as
Houben- Wsyl %W?ﬂ%am der organi schen Chem e [ Met hods o%@é&?ﬁ@“ﬁds

Chem stry], GCeorg-Thiene-Verlag, StuttgdBt), to be precise under reaction

condi ti ons which are known and suitable for the said reactions. Use nay
al so be made here of variants known per se which are not mentioned here in

greater detail. If desired, the starting materials nay also be formed in
situ so that they are not gigolatedg-fom the reaction mxture, but instead
are imedi ately con- verted intoj the conpounds of the formula I. The
reaction is generally cgrg+es bn~ap”i nert solvent, preferably in the

presence of a protonic atid ol is acid, such as TFA, HFIP, bisnuth(ll1l)
salts, ytterhiun(|4gg salts oG oeﬁﬁh?ﬁ on the conditions used, the
reaction tine is between a few nlnu es afjd 14 days, the reaction tenpera WO
2005/ 063735 PCT/ EP2004/ 014205 -39 N/

141

i41a
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Cture is between about 00 and 180, normally between 00 and 1000, particu-
larly preferably between 15 and 35C. Suitable inert solvents are, for
exanpl e, hydrocarbons, such as hexane, petrol eum ether, | uene or
xyl ene; chl WPZA%Y®d Ry dr ocar bons, such as trichl oroet hﬂéﬁ@%&%l‘éﬂ%

1, 2-di chl or oet hane, carbon tetrachl ori d&7-chloro- form or dichloronethane;
nitriles, such as acetonitrile; carbon disulfide; carboxylic acids, such as
formc acid or acetic acid; nitro conpounds, such as nitronethane or

ni trobenzene, or mxtures of the said solvents. Conpounds of the fornula I
in which R has a neaning ofher than H are preferably prepared by

al kyl ation or acylation fr t he conmpounds of the formula | in which R7
denotes H. If desired, a&%functQonally nodified am no and/ or hydroxyl group
in a com pound of the formulagl]l can be |iberated by solvolysis or

hydr ogenol ysi s byjgagonventi o et hods. This can be carried out, for
exanpl e, using NaOH or KOH Jhter, wat er/ THF or wat er/ di oxane at

The reduction of an ester to the al dehyde
or alcohol or the reduction of{a nitrile to the al dehyde or amne is
carried out by nethods a8 are”KmQwn to the person skilled in the art and
are described in standand bf organic

O

e
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chem stry. The said conmpounds according to the invention can be used in
their final non-salt form On the other hand, the present invention also
relates to f these conpounds in the form of thgi utically
accept abl e *Q?P?SZ%?XE. ch can be derived fromvarious or ggdr#l%ﬁg@mgr gani c
acids and bases by procedures known in38he art. Pharnmaceutically acceptable
salt fornms of the conpounds of the fornmula | are for the nost part prepared
by WO 2005/ 063735 PCT/ EP2004/ 014205 -40 C conventional nethods. If the
conpound of the formula |I contains a carboxyl group, one of its suitable
salts can be fornmed by reacting the conpound wih a suitable base to give
the correspondi ng base-addition salt. Suc xqses are, for exanple, alkal
met al hydroxi des, including potassium hyd de, sodi um hydroxi de and

| it hi um hydroxi de; al kaline ear PN ; oxi des, such as barium

hydr oxi de and caImEun1hyd&g [ al koxi des, for exanple

pot assi um et hoxi de and so X and various organi c bases, such as
pi peri di ne, diethanol am ne_a#d pt gyl ut am ne. The al um nium salts of
the conpounds of the forrfa (}gre | ik M se included. In the case of
certain conpounds of the forrmula I, achd<addi -

145a

The compounds of the formula | and also the starting materials for their
preparation are, in addition, prepared by methods known per se, as de-
scribed in the literature (for example in the standard works, such as
Houben-Weyl, Methoden der organischen Chemie [Methods of Organic
Chemistry], Georg-Thieme-Verlag, Stuttgart), to be precise under reaction
conditions which are known and suitable for the said reactions. Use may
also be made here of variants known per se which are not mentioned here
C in greater detail.

If desired, the starting materials may also be formed in situ so that they are
not isolated from the reaction mixture, but instead are immediately con-

verted further into the compounds of the formula .

The reaction is generally carried out in an inert solvent, preferably in the
presence of a protonic acid or Lewis acid, such as TFA, HFIP, bismuth{lil)
salts, ytterhium(lll) salts or CAN. Depending on the conditions used, the

reaction time is between a few minutes and 14 days, the reaction tempera-



tion salts can be forned by treating these conpounds wi th pharmaceuti- cally

accept abl e organic and inorganic acids, for exanple hydrogen hal - ides, such

as hydrogen _chl ori de, hydrogen brom de or hydrogen iodid ot her i ner al

aci ds and cWOZHWATSng salts thereof, such as sul fate, ?’ﬂ’F%’t"g“”’%?os

phosphate and the |ike, and al kyl - and-8®roaryl sul fonates, such as

et hanesul fonat e, tol uenesul fonate and benzenesul fonate, and other organic

acids and correspondi ng salts thereof, such as acetate, trifluoro- acetate,

tartrate, mal eate, succinate, citr te benz E salc Iat§ ascqor- bate and
By by pr

the |ike. ActPds hgMeerARRUkRsANd 1807 fioRDa Rere 80@dAPTiRAMICUal ts of
t he corrpound&rﬁeﬁr%%ar %6%{“’?941 1|5ta(§ ﬂd‘?\-) Tche foll ow ng: acetate, adi- pate,
ar

al gi nate enzoa benzenesul fonate (besyl ate),

bi sulfate, bisulfite, brom de, butyr ate, canphorate, canphorsulfonate,
caprylate, chloride, chlorobenzoate, citrate, cycl opentanepropionate, diglu-
conate, di hyﬂuﬁgbhpheﬁﬁﬁhlte@ts aren for exampleabydrogathans, such ashiexsndane.

sul f onat e, cterate, (from nu l.act uronate, gl uco-
hept anoat e, | GPGRGHT! effes KrrZete TR of Bk RUPHNa R RERATRENE Do -
sul fate, hepgggoas rhSﬁb%ﬁlﬁ}ﬂéﬁe hQW&M!éF&théW@'r&?BbﬁEétP&hl&ﬁ’dH RGBL de,
hydr oi odi de, E2 hyd?p(;?(yet hanesul'f dnate, 1 odide, 1sethionate, 1sobutyrate,
| act at e, | acfarin omdithlorometitane, mifiles; suchras acetontriieg rodetban dl,suffmaphos-
phat e, nethanesul fonate, net hz Penzoat e, rmnohydré)% hos hat e,

carboxylic acids, such as formic acid or acetic’acid; hitro compounds, such

as nitromethane or nitrobenzene, or mixtures of the said solvents.
C Compounds of the formula | in which R” has a meaning other than H are
preferably prepared by alkylation or acylation from the compounds of the

formula | in which R’ denotes H.

If desired, a functionally modified amino and/or hydroxyl group in a com-
pound of the formula | can be liberated by solvolysis or hydrogenolysis by
conventional methods. This can be carried out, for example, using NaOH or
KOH in water, water/THF or water/dioxane at temperatures between 0 and
100°.

C The reduction of an ester to the aldehyde or alcohol or the reduction of a
nitrile to the aldehyde or amine is carried out by methods as are known to
the person skilled in the art and are described in standard works of organic

chemistry.

The said compounds according to the invention can be used in their final

non-salt form. On the other hand, the present invention aiso relates to the
use of these compounds in the form of their pharmaceutically acceptable

salts, which can be derived from various organic and inorganic acids and
bases by procedures known in the art. Pharmaceutically acceptable salt

forms of the compounds of the formula | are for the most part prepared by



2- napht hal enesul fonate, nicotinate, nitrate, oxal ate, ol eate, pal noate, WO
2005/ 063735 PCT/ EP2004/ 014205 -41 C pectinate, persulfate, phenyl acetate,
3- phenyl pr o¥PEMH6IT3phosphat e, phosphonat e, pht hal at e, RERZ4014208s not
represent a restriction. Furthernore, 1lhg.base salts of the conpounds
according to the invention include alum nium amonium calcium copper,
iron(ll1), iron(Cll), lithium magnesium manganese(lll), manganese(ll),

pot assium sodiumand zinc salts, but this is not intended to represent a
restriction. cadiventionabmethadsnif thé @nenbosladtcﬂ thefarfreda h centaingya varbaxyl

U Gt pcBba T SR SR ) B e
formul a | whigh AiMalR bussd GREAERoMBLGRUhG iadESTLER! Sudt 9ani ¢

non-toxi ¢ bases in ts of prinmary, sec- ary and tertiary am nes,

substituted baseseare, tdrsaxample lalkaly meséihyaroyides, mdundmgmolsebwtn tuted am nes,
cyclic am nes, and basic ion exchanger. resins, exanpl e argi ni ne,

bet ai ne, caf Mrﬁé'decﬁq)@ﬂﬁb?%&?('r‘i’@ andhiithiure hyﬂFW'inlaJKQJ@ﬁ’z%r@l ﬂlﬂt%lnedl am ne
oz e s PS5 4 B AR (ot 2l et
et hyl enedi anaiRexidbls efohkambRhpbiagsiunNeBioxiderame bbdiuRepraporfitTiang,
various organic bases, such as piperidine, diethanolamine and N-methyl-
glutamine. The aluminium salts of the compounds of the formula | are like-
wise included. In the case of certain compounds of the formula 1, acid-addi-
C tion salts can be formed by treating these compounds with pharmaceuti-
cally acceptable organic and inorganic acids, for example hydrogen hal-
ides, such as hydrogen chloride, hydrogen bromide or hydrogen iodide,
other mineral acids and corresponding salts thereof, such as sulfate, nitrate
or phosphate and the like, and alkyl- and monoarylsulfonates, such as
ethanesulfonate, toluenesulfonate and benzenesulfonate, and other
organic acids and corresponding salts thereof, such as acetate, trifluoro-
acetate, tartrate, maleate, succinate, citrate, benzoate, salicylate, ascor-
bate and the like. Accordingly, pharmaceutically acceptable acid-addition
salts of the compounds of the formula | include the following: acetate, adi-
pate, alginate, arginate, aspartate, benzoate, benzenesulfonate (besylate),
C bisulfate, bisulfite, bromide, butyrate, camphorate, camphorsulfcnate,
caprylate, chloride, chlorobenzoate, citrate, cyclopentanepropicnate, diglu-
conate, dinydrogenphosphate, dinitrobenzoate, dodecylsulfate, ethane-
sulfonate, fumarate, galacterate (from mucic acid), galacturonate, gluco-
heptanoate, gluconate, glutamate, glycerophosphate, hemisuccinate, hemi-
sulfate, heptanoate, hexancate, hippurate, hydrochloride, hydrobromide,
hydroiodide, 2-hydroxyethanesulfonate, iodide, isethionate, iscbutyrate,
lactate, lactobionate, malate, maleate, malonate, mandelate, metaphos-
phate, methanesuifonate, methylbenzoate, monchydrogenphosphate,

2-naphthalenesulfonate, nicotinate, nitrate, oxalate, oleate, palmoate,



gl ucosam ne,

megl um ne,

hi sti di ne, hydrabam ne, isopropyl am ne, |idocaine, |ysi

N- et hyl - D- gl ucam ne, norpholine, piperazine, piperidine,

ne,

pol yani ne resins rocal ne, purines, theobrom ne, triethanol am ne, triethyl-

am ne, trlrf‘EPHW

(tromet ham ne), but thls I's not intendegito represent a restriction.

Conmpounds of the present

groups can be quaterni sed using agents such as (Cl-C4)al kyl halides,

exanpl e nethyl, ethyl, |soproggl and tert-butyl chloride, brom de and
di ( Reatingie kaarsuifateapbenyl

I odi de;

sul fate;
nyristyl
hal i des,

oi | -sol u WO 2005/ 063735 PCT/ EP2004/ 014205

a@etaaéhp'n@sdprmmte efiesahate.and di

(Clﬁhgﬁpiﬁw 1 teles oo 5 BES TR ForBitine 2 BRRRENGR o1 ) -

for

tripropyl am ne and tris(hydroxynetGREBAMN$205

m ne

I nvention which contain basic nitrogen-contain-

f or

I anyl
| kyl

exanpl e benzyl chlori de and phenet hyl brom de. Both water-

the inventi oﬁuxtlaernhmepthqdaasmsalss ofghelndmpMdssaccﬁr:dingbom reentioned
phar maceut i cal I ts whi ch are r(‘)ref erred incl ude, tat e, {Ifl uor oacet at e,
b e

besyl at e,

hydrochl ori d

ol eat e,

Ci
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salts, but this is not intended to represent a restriction. Of the above-men-
tioned salts, preference is given to ammonium; the alkali metal salts sodium
and potassium, and the alkaline earth metal salts calcium and magnesium.
Salts of the compounds of the formula | which are derived from pharma-
ceutically acceptable organic non-toxic bases include salts of primary, sec-
ondary and tertiary amines, substituted amines, also including naturally oc-
curring substituted amines, cyclic amines, and basic ion exchanger resins,
for example arginine, betaine, caffeine, chloroprocaine, choline, N,N'-di-
benzylethylenediamine (benzathine), dicyclohexylamine, diethanolamine,
diethylamine, 2-diethylaminoethanol, 2-dimethylaminoethanol, ethanol-
amine, ethylenediamine, N-ethylmorpholine, N-ethylpiperidine, glucamine,
glucosamine, histidine, hydrabamine, isopropylamine, lidocaine, lysine,
meglumine, N-methyl-D-glucamine, morpholine, piperazine, piperidine,
polyamine resins, procaine, purines, thecbromine, triethanolamine, triethyl-
amine, trimethylamine, tripropylamine and tris(hydroxymethyl)methylamine

(tromethamine), but this is not intended to represent a restriction.

Compounds of the present invention which contain basic nitrogen-contain-
ing groups can be quaternised using agents such as (C+-C4)alkyl halides,
for example methyl, ethyl, isopropyl and tert-buty! chloride, bromide and
iodide; di(C+-C,)alky! sulfates, for example dimethyl, diethyl and diamyl
sulfate; (C4o-C1s)alky! halides, for example decyl, dodecyl, lauryl, myristyl
and stearyl chioride, bromide and iodide; and aryl(C,-C.,)alkyl halides, for

example benzyl chloride and phenethyl bromide. Both water- and oil-solu-

I ng

and

-42 b |l e conmpounds according to

RS ek gl dsetnich é”éstﬁfargf@odlgh%’ﬂd"ﬁnc”' trate,

phosp



rate, sulfate, sulfosalicylate, tartrate, thiomalate, tosylate and troneth-
am ne, but this is not intended to represent a restriction. The
acid-addition salts of basic compounds of the formula I are Ere ared by

bri ngi ng t hWO308¥02e forminto contact with a suffici eP¢Tk

P14245 t he

desired acid, causing the formation of -#4pe salt in a conventional manner.
The free base can be regenerated by bringing the salt forminto contact

with a base and isolating the free base in a conventi onal

manner. The free

base forns differ in a certain resgect fromthe corresponding salt forns

t hereof wi t hblecegrapeunds aesarding tor

giirvantiongiRsy be pEeparadmsig sthubi lity in

pol ar sol vengﬁizsfor t he purposes of the invention, however, the salts other-

W se corresp to the respective free base fornms thereof.

As nentioned, the

pharmaceutically acceptabl e base-addition salts of the conpounds of the

formula | are fornmed with nmetals or am nes, such as al kal

i netals and

al kal i ne ear Theraboaesmentianeshpiharmadentisal saltsiwinich @repreflesredaineludedi um
pot assi um nagnesi and cal cium Preferred_organic am nes  are .
RN = i bonzy PEPIIR. dHGPaReRIate BRI, Gt domarale: ARCona®: HamusuCn ne,

t hyl di am |y ' - - = [y | t
o L ened! i TR Ao R oRiGE ool RatopBiaon ool

of acidi c conpou on are

I ng

y 'bringing the

free acid foglomineonitainé, asibatel, phosplseridte cpiealate nsadiim phiosphatedetda-ed base,

causing the formation of the salt in a conventional

rate, sulfate, sulfosalicylate, tartrate, thiomalate, tosylate and trometh-

amine, but this is not intended to represent a restriction.

C The acid-addition salts of basic compounds of the formula | are prepared

by bringing the free base form into contact with a sufficient amount of the

desired acid, causing the formation of the salt in a conventional manner.

The free base can be regenerated by bringing the salt form into contact

with a base and isolating the free base in a conventional manner. The free

base forms differ in a certain respect from the corresponding salt forms

thereof with respect to certain physical properties, such as solubility in

polar solvents; for the purposes of the invention, however, the salts other-

wise correspond to the respective free base forms thereof.

C As mentioned, the pharmaceutically acceptable base-addition salts of the

compounds of the formula | are formed with metals or amines, such as

alkali metals and alkaline earth metals or organic amines. Preferred metals

are sodium, potassium, magnesium and calcium. Preferred organic amines

are N,N'-dibenzylethylenediamine, chloroprocaine, choline, diethanol-

amine, ethylenediamine, N-methyl-D-glucamine and procaine.

The base-addition salts of acidic compounds according to the invention are

prepared by bringing the free acid form into contact with a sufficient amount

of the desired base, causing the formation of the salt in a conventional

manner. The free acid can be regenerated by bringing the salt form into



manner. The free acid can be regenerated by bringing the salt forminto WO
2005/ 063735 PCT/ EP2004/ 014205 -43 c. contact with an acid and isolating the

free acid |a,oa% g&\ﬁ\:gt ional manner. The free acid fornsl,g,hﬂ,%‘"{)ﬂm% certain

respect fro e corresponding salt forns thereof with respect 1o Certain
physi cal properties, such as solubility43irn polar solvents; for the purposes
of the invention, however, the salts otherw se correspond to the respective
free acid fornms thereof. If a conpound according to the invention contains
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If a compound according to the invention contains more than one group
which is capable of forming pharmaceutically acceptable salts of this type,
the invention also encompasses multiple salts. Typical multiple salt forms
include, for example, bitartrate, diacetate, difumarate, dimeglumine, diphos-
C phate, disodium and trihydrochloride, but this is not intended to represent a

restriction.

With regard to that stated above, it can be seen that the term “pharmaceu-
tically acceptable salt” in the present connection is taken to mean an active
ingredient which comprises a compound of the formuta | in the form of one
of its salts, in particular if this salt form imparts improved pharmacokinetic
properties on the active ingredient compared with the free form of the ac-
tive ingredient or any other salt form of the active ingredient used earlier.
The pharmaceutically acceptable salt form of the active ingredient can also
provide this active ingredient for the first time with a desired pharmaco-
kinetic property which it did not have earlier and can even have a positive
influence on the pharmacodynamics of this active ingredient with respect to

its therapeutic efficacy in the body.

The invention furthermore relates to medicaments comprising at least one
compound of the formula | and/or pharmaceutically usable derivatives, sol-
vates and sterecisomers thereof, including mixtures thereof in all ratios,

and optionally excipients and/or adjuvants.



tive ingredient or any other salt formof the active ingredient used
earlier. The pharnmaceutically acceptable salt formof the active ingredient
can also provide this active ingredient for the first tinme with a desired
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administration and the age, weight and condition of the patient, or pharma-
ceutical formulations can be administered in the form of dosage units which
comprise a predetermined amount of active ingredient per dosage unit.
Preferred dosage unit formulations are those which comprise a daily dose
or part-dose, as indicated above, or a corresponding fraction thereof of an

C active ingredient. Furthermore, pharmaceutical formulations of this type can
be prepared using a process which is generally known in the pharmaceuti-

cal art.

Pharmaceutical formulations can be adapted for administration via any de-

sired suitable method, for example by oral {including buccal or sublingual),

rectal, nasal, topical (including buccal, sublingual or transdermal), vaginal

or parenteral (including subcutaneous, intramuscular, intravenous or intra-

dermal} methods. Such formulations can be prepared using all processes

known in the pharmaceutical art by, for example, combining the active in-
C gredient with the excipient(s) or adjuvant(s).

Pharmaceutical formulations adapted for oral administration can be admin-
istered as separate units, such as, for example, capsules or tablets; pow-

ders or granules; solutions or suspensions in aqueous or non-agueous lig-
uids; edible foams or foam foods; or oil-in-water liquid emulsions or water-

in-oil liquid emulsions.

Thus, for example, in the case of oral administration in the form of a tablet
or capsule, the active-ingredient component can be combined with an oral,

non-toxic and pharmaceutically acceptable inert excipient, such as, for ex-



ceutical formulations can be admnistered in the formof dosage units which
conprise a predeterm ned anount of active ingredient per dosage unit.
Preferred dosa%e unit formrulations are those which conprise a dai Ig dose or
part-dose, WOIPMIBESed above, or a corresponding fract i Brl/ERRIPHIH2GE an
active ingredient. Furthernore, pharmacegtical fornulations of this type can
be prepared using a process which is generally known in the pharnaceuti- cal
art. Pharmaceutical fornulations can be adapted for adm nistration via any
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i stered as separate. units, such for exanpl e capsules or tablets; pow
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uids; edible foans or foamfoods; or oil-in-water liquid enul sions or water-

in-oil liquid enulsions. Thus, for exanple, in the case of oral
adm ni str at i Gapsalesharefproducdd by pedparing a powder mixture as described above

and filling shaped gelatine shelis therewith. Glidants and lubricants, such
as, for example, highly disperse silicic acid, talc, magnesium stearate, cal-

cium stearate or polyethylene glycol in solid form, can be added to the

O

powder mixture before the filling operation. A disintegrant or solubiliser,
such as, for example, agar-agar, calcium carbonate or sodium carbonate,
may likewise be added in order to improve the availability of the medica-
ment after the capsule has been taken.

In addition, if desired or necessary, suitable binders, lubricants and disin-
tegrants as well as dyes can likewise be incorporaied into the mixture.
Suitable binders include starch, gelatine, natural sugars, such as, for ex-
ample, glucose or beta-lactose, sweeteners made from maize, natural and
synthetic rubber, such as, for example, acacia, tragacanth or sodium algi-
o~ nate, carboxymethylcellulose, polyethylene glycol, waxes, and the like. The
lubricants used in these dosage forms include sodium oleate, sodium
stearate, magnesium stearate, sodium benzoate, sodium acetate, sodium
chloride and the like. The disintegrants include, without being restricted
thereto, starch, methylcellulose, agar, bentonite, xanthan gum and the like.
The tablets are formulated by, for example, preparing a powder mixture,
granulating or dry-pressing the mixture, adding a lubricant and a disinteg-
rant and pressing the entire mixture to give tabiets. A powder mixture is
prepared by mixing the compound comminuted in a suitable manner with a
diluent or a base, as described above, and optionally with a binder, such

as, for example, carboxymethylcellulose, an alginate, gelatine or polyvinyl-
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s“include starch, gelatine, hatural sugars, suc
granulation, the powder mixture can be run through a tabletting machine,

giving lumps of non-uniform shape which are broken up to form granules.
The granules can be lubricated by addition of stearic acid, a stearate sal,
talc or mineral oil in order to prevent sticking to the tablet casting mouids.
The lubricated mixture is then pressed to give tablets. The compounds ac-
cording to the invention can also be combined with a free-flowing inert ex-
cipient and then pressed directly to give tablets without carrying out the
granulation or dry-pressing steps. A transparent or opaque protective layer
consisting of a shellac sealing layer, a layer of sugar or polymer material

and a gloss layer of wax may be present. Dyes can be added to these

coatings in order to be able to differentiate between different dosage units.

Oral liquids, such as, for example, solution, syrups and elixirs, can be pre-
pared in the form of dosage units so that a given quantity comprises a pre-
specified amount of the compound. Syrups can be prepared by dissolving
the compound in an aqueous solution with a suitable flavour, while elixirs
are prepared using a non-toxic alcoholic vehicle. Suspensions can be for-
muiated by dispersion of the compound in a non-toxic vehicle. Solubilisers
and emulsifiers, such as, for example, ethoxylated isostearyl alcohols and
polyoxyethylene sorbitol ethers, preservatives, flavour additives, such as,
for example, peppermint oil or natural sweeteners or saccharin, or other ar-

tificial sweeteners and the like, can likewise be added.

The dosage unit formulations for oral administration can, if desired, be en-

capsulated in microcapsules. The formulation can also be prepared in such

oral,
for ex
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anpl e, glucose or beta-|actose, sweeteners nade from nai ze, natural and
synthetic rubber, such as, for exanple, acacia, tragacanth or sodium al gi-
nate, carboxynethylcellul ose, polyethylene glycol, waxes, and the |ike. The
| ubri cants 03/46378ese dosage forms incl ude sodi um ol EEHEP2RHIIAANS
stearate, magnesium stearate, sodi um beazoate, sodium acetate, sodi um
chloride and the |ike. The disintegrants include, wthout being restricted
thereto, starch, nethylcellul ose, agar, bentonite, xanthan gum and the |ike.
The tablets are fornulated by, for exanple, preparing a powder m xture,
granul ating @M&%Wht@@'%q exiended er refardey such asy for eXempiRl BY di si nt eg-
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diluent or a base, as described above, and optionally with a binder, such
as, for exan}% car boxymnet hyl cel | ul ose, an al gi nate, gel atine or poI yvi nyl
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ret ardant, ch as xanpl e ara sor n,_accel erator, such
as, for exan&r@tmaamgtve?waﬁ SapPeas plserke Smitysteded Bl ToBht ige: for
exanpl e, be“%%tetcfehvé g}}é?er% él#]é‘r?‘é%'f éféh%%n uniiBfindIRPYEEiclskt ure can
be granul ate wet t nder ¢th as,

large unilamellar vesicles and multilamellar vesicles. Liposomes can be

formed from various phospholipids, such as, for example, cholesterol,

stearylamine or phosphatidylcholines.

bt The compounds of the formula | and the salts, solvates and physiologically
functional derivatives thereof can also be delivered using monoclonal anti-
bodies as individual carriers to which the compound molecules are cou-
pled. The compounds can also be coupled to soluble polymers as targeted
medicament carriers. Such polymers may encompass polyvinylpyrrolidone,
pyran copolymer, polyhydroxypropylmethacrylamidophenol, polyhydroxy-
ethylaspartamidophenol or polyethylene oxide polylysine, substituted by
palmitoyl radicals. The compounds may furthermore be coupled to a class
of biodegradable polymers which are suitable for achieving controlled
release of a medicament, for example polylactic acid, poly-epsilon-capro-

oo lactone, polyhydroxybutyric acid, polyorthoesters, polyacetals, poly-
dihydroxypyrans, polycyanoacrylates and crosslinked or amphipathic block
copolymers of hydrogels.

Pharmaceutical formulations adapted for transdermal administration can be
administered as independent plasters for extended, close contact with the
epidermis of the recipient. Thus, for example, the active ingredient can be
delivered from the plaster by iontophoresis, as described in general terms
in Pharmaceutical Research, 3(6), 318 (1986).



for exanple, syrup, starch paste, acadia nucilage or solutions of cellulose
or polynmer materials and pressing it through a sieve. As an alternative to
granul ation, the powder mxture can be run through a tabl tting machine,
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Alternatively, the active ingredient can be formulated to give a cream with
- an oil-in-water cream base or a water-in-oil base.
(-
Pharmaceutical formulations adapted for topical application to the eye in-
clude eye drops, in which the active ingredient is dissolved or suspended in

a suitable carrier, in particular an aqueous solvent.

Pharmaceutical formulations adapted for topical application in the mouth

encompass lozenges, pastilles and mouthwashes.

Pharmaceutical formulations adapted for rectal administration can be ad-

ministered in the form of suppositories or enemas.

k]

Pharmaceutical formulations adapted for nasal administration in which the
carrier substance is a solid comprise a coarse powder having a particle
size, for example, in the range 20-500 microns, which is administered in the
manner in which snuff is taken, i.e. by rapid inhalation via the nasal pas-
sages from a container containing the powder held close to the nose. Suit-
able formulations for administration as nasal spray or nose drops with a
liquid as carrier substance encompass active-ingredient solutions in water

or oil.



pol yoxyet hyl ene sorbitol ethers, preservatives, flavour additives, such as,
for exanple, peppermnt oil or natural sweeteners or saccharin, or other ar-
tificial sweeteners and the like, can |likew se be added._The dosage uni t
formul ati onYOWPSUPTS admi nistration can, if desired, bePEHEPA &’g?‘};& ed in
m crocapsul es. The fornul ati on can al se49e prepared in such WO 2005/ 063735
PCT/ EP2004/ 014205 -47 a way that the release is extended or retarded, such
as, for exanple, by coating or enbedding of particulate material in

polyrrers wax and the |ike. The conpounds of the formula | and salts,
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such as, for exanple, cholesterol, stearylam ne or phosphatidyl cholines.

The conpoundBNBf the fornula I and the salts, solvates and physiologically
functional derivatives thereof can also be delivered usi ng nonocl onal anti -
bodi es as individual carriers to which the compound nol ecul es are cou- pled.

The COWDOU“dPh@?rﬂaé‘é%éPﬁnrﬁRHﬂlicﬁ% AQapted Y& FadiRa4BRhinistation Rl 18l ad-
medi canent carriers. Such polyners nmay enconpass pol yvinyl pyrrolidone,
ministered as pessaries, tampons, creams, gels, pastes, foams or spray

formulations.

Pharmaceutical formulations adapted for parenteral administration include
C aqueous and non-aqueous sterile injection solutions comprising antioxi-
dants, buffers, bacteriostatics and solutes, by means of which the formula-
tion is rendered isctonic with the blood of the recipient to be treated; and
aqueous and non-aquecus sterile suspensions, which may comprise sus-
pension media and thickeners. The formulations can be administered in
single-dose or multidose containers, for example sealed ampoules and
vials, and stored in freeze-dried (lyophilised) state, so that only the addition
of the sterile carrier liquid, for example water for injection purposes, imme-
diately before use is necessary.
Injection solutions and suspensions prepared in accordance with the recipe

can be prepared from sterile powders, granules and tablets.

M

It goes without saying that, in addition to the above particularly mentioned
constituents, the formulations may also comprise other agents usual in the
art with respect to the particular type of formulation; thus, for example, for-

mulations which are suitable for oral administration may comprise flavours.

A therapeutically effective amount of a compound of the formula | depends
on a number of factors, including, for example, the age and weight of the
animal, the precise condition which requires treatment, and its severity, the

nature of the formulation and the method of administration, and is ultimately
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o between 70 and 700 mg, where this amount can be administered as a sin-

gle dose per day or usually in a series of part-doses (such as, for example,

two, three, four, five or six) per day, so that the total daily dose is the same.

An effective amount of a salt or solvate or of a physiologically functional

derivative thereof can be determined as the fraction of the effective amount

of the compound according to the invention per se. it can be assumed that

similar doses are suitable for the treatment of other conditions mentioned

above.

The invention furthermore relates to medicaments comprising at least one
compound of the formula | and/or pharmaceutically usable derivatives, sol-
vates and stereoisomers thereof, including mixtures thereof in all ratios,

and at least one further medicament active ingredient.

The invention also relates to a set (kit} consisting of separate packs of

O

(a) an effective amount of a compound of the formula | and/or pharma-
cedutically usable derivatives, solvates and sterecisomers thereof, in-
cluding mixtures thereof in ali ratios,
and

(b) an effective amount of a further medicament active ingredient.

The set comprises suitable containers, such as boxes, individual bottles,
bags or ampoules. The set may, for example, comprise separate ampoules,

each containing an effective amount of a compound of the formula | and/er



cream In the case of fornulation to give an ointnment, the active ingredient
can be enployed either with a paraffinic or a water-m sci bl e cream base.

Alternatively, the active ingredient can be fornmulated to give a creamw th
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formul ati ons adapted for topical appliecation to the eye in- clude eye drops,
I n which the active ingredient is dissolved or suspended in a suitable
carrier, in particular an aqueous solvent. Pharnaceutical formulations

adapted for topical application in the nouth enco%as_s Iozenges, pastilles
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size, for exanple, in the range 20-500 microns, which is admnistered in the

manner in whpelNedifyophiliseglderm. i . e. by rapid inhal ation via the nasal pas-
sages froma contai ner containing the powder held close to the nose. Suit-
able formul ations for adm nistration as nasal spray or nose drops with a
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or oil. WD 2005/063735 PCT/ EP2004/ 014205

bined with the compounds of the formula . A combination of the formula |

and medicaments from Table 1 can also be combined with compounds of

the formuta V.

Table 1.

Alkylating agents | Cyclophosphamide Lomustine
Busulfan Procarbazine
Ifosfamide Altretamine
Melphaian Estramustine phosphate
Hexamethylmelamine Mechloroethamine
Thiotepa Streptozocin
Chloroambucil Temozolomide
Dacarbazine Semustine
Carmustine

Platinum agents | Cisplatin Carboplatin
Oxaliplatin Z2D-0473 (AnorMED)
Spiroplatin Lobaplatin (Aetema)
Carboxyphthalatoplatinum Satraplatin (Johnson

C Tetraplatin Matthey)
Ormiplatin BBR-3464
lproplatin (Hoffrnann-La Roche)
SM-11355 (Sumitomo)
AP-5280 (Access)

Antimetabolites Azacytidine Tomudex
Gemcitabine Trimetrexate
Capecitabine Deoxycoformycin
5-Fluorouracil Fludarabine
Floxuridine Pentostatin
2-Chlorodesoxyadenosine Raltitrexed
6-Mercaptopurine Hydroxyurea
6-Thioguanine Decitabine (SuperGen)
Cytarabine Clofarabine (Bioenvision)
2-Fluordesoxycytidine Irofulven (MGl Pharrna)




-49 C Pharmaceutical fornul ations adapted for adm nistration by inhalation
en- conpass finely particulate dusts or msts, which can be generated by
vari- ous types of pressurised dispensers with aerosols, nebulisers or
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Teniposide or Quinamed (ChemGenex)
mitoxantrone Gimatecan (Sigma- Tau)
Irinotecan (CPT-11) Diflomotecan (Beaufour-
7-Ethyl-10- Ipsen)
hydroxycamptothecin TAS-103 (Taiho)
Topotecan Elsamitrucin (Spectrum)
Dexrazoxanet J-107088 (Merck & Co)
C (TopoTarget) BNP-1350 (BioNumerik)

Pixantrone (Novuspharrma) CKD-602 (Chong Kun
Rebeccamycin analogue  Dang)

(Exelixis) KW-2170 (Kyowa Hakko)
BBR-3576 (Novuspharrna)

Antitumour Dactinomycin (Actinomycin  Amonafide
antibiotics D) Azonafide
Doxorubicin (Adriamycin)  Anthrapyrazole
Deoxyrubicin Oxantrazole
Valrubicin Losoxantrone
Daunorubicin Bleomycin sulfate
(Daunomycin) (Blenoxan)
Epirubicin Bleomycinic acid
Therarubicin Bleomycin A
{darubicin Bleomycin B
~ Rubidazon Mitomycin C
~ Plicamycinp MEN-10755 (Menarini)
Porfiromycin GPX-100 (Gem
Cyanomorpholinodoxo- Pharmaceuticals)
rubicin

Mitoxantron (Novantron)

Antimitotic agents | Paclitaxel SB 408075

Docetaxel (GlaxoSmithKline)
Colchicine E7010 (Abbott)
Vinblastine PG-TXL (Cell
Vincristine Therapeutics)
Vinorelbine IDN 5109 (Bayer)
Vindesine A 105972 (Abbott)
Dolastatin 10 (NCI) A 204197 (Abbott)

Rhizoxin {Fujisawa) LU 223651 (BASF)




can be prepared fromsterile powders, granules and tablets.
saying that, in addition to the above particularly nentioned constituents,
the formul atjons my al so conprise other agents usual in the art with
respect to MO0 thul ar type of formulation; thus, forPEXERIHNOI4RY

mul ati ons which are suitable for oral aé8inistration may conprise flavours.
depends

It goes wi thout

A therapeutically effective anount of a conpound of the fornmula I
for exarrpl e,

on a nunber of factors, the age and weight of the
animal, the

3 ty,
the nature of the formul at ||\6'H°BH‘HT (W@"ﬁ@'thod of RaABANJASTA Medicahd

ul ti mately WO 2005/ 063735 RECBMIEI)04/ 014205 - 50 ERBEESEEISA]) by t he
treating doctor or vet. HowdSemadatin (BASE) i ve antlurnbodtastatindp(BMS)

according to| the invention fRPRH'(D@SBﬂAE(Nf@ﬁﬁs)Of ﬂQQlﬁd:méhaI@cmr@NhtB f
exanpl e colop or breast cargt 8 (AY ﬂ@é)eral ly i pe fromO.1

100 ny/ kg of| body wei ght of hl &ff %ﬁ g?mm%%%q 6 %trginngéétlc
ng/ kg er, day.
AMdul t ggé o),
u mat g i

larly typically in the rang

Thus, the agtual anount pe

usually between 70 and 700 eﬂéJ anoun | stered|as a
P tophicia w&regmw BN-5468indesath as, |

Vinflunine (Fabre) AVLB (Prescient

sin- gle dosg per day or us
Auristatin PE (Teikoku NeuroPharma)

including,

|=)
— =
(@)

VI N -

o
=

exanpl e,

Hormone) Azaepothilon B (BMS)
BMS 247550 (BMS) BNP- 7787 (BioNumerik)
BMS 184476 (BMS) CA-4-Prodrug (OXiGENE)
C BMS 188797 (BMS) Dolastatin-10 (NrH)

Taxoprexin (Protarga) CA-4 (OXiGENE)

Aromatase Aminoglutethimide Exemestan

inhibitors Letrozole Atamestan (BioMedicines)
Anastrazole YM-511 (Yamanouchi)
Formestan

Thymidylate Pemetrexed (Eli Lilly) Nolatrexed (Eximias)

synthase ZD-9331 (BTG) CoFactor™ (BioKeys)

inhibitors

DNA antagonists | Trabectedin (PharmaMar) Mafosfamide (Baxter
Glufosfamide (Baxter International)
International) Apaziquone (Spectrum
Albumin + 32P (Isotope Pharmaceuticals)

C Solutions) 0O6-Benzylguanine

Thymectacin (NewBiotics) (Paligent)
Edotreotid (Novartis)

Farnesyl Arglabin (NuOncology Tipifarnib (Johnson &

transferase Labs) Johnson)

inhibitors lonafarnib (Schering- Perillyl alcohol (DOR
Plough) BioPharma)
BAY-43-9006 (Bayer)

Pump inhibitors | CBT-1 (CBA Pharma) Zosuquidar

Tariquidar (Xenova)

MS-209 (Schering AG)

trinydrochloride (Eli Lilly)
Biricodar dicitrate (Vertex)




two, three,
sane.
functi onal

effective a
be assuned t

condi ti ons nenti oned

medi canent s

phar maceutic
including m
medi canent a
consisting o
the formul a

st er eoi soner
an effective
conpri ses su
anpoul es. Th
containing a
2005/ 063735

four, five or

si x) per day, so that

the total daily dose i

derivative thereof can be determ ned as the fracti on of

3% he conpound according to the invenPfbE

hat

igtene agtykof

I east one

L Ves, sol-_Vv

The invention furthernore relates to
conmpound of the formula I

and/ or

ates and stereqoi soners-ther
i Taceainalige; (Béizer)and at Pivaloyloxymethylruiwiate
ctransfeiasgr edi en SAHAe{AlmvBhal‘ma) al so (Teleapes to a set (kit)
[inhibilarait e packidgi275 BcheningfA@Et | veDapsipoptidd (Rujisawadun

t he
PRAH014205 |

s the

An effective anbunt of a salt or solvate or of a physiologically

t can

simlar doses are suit&ll-e for the treatnent of other
above.
conpri sing at

eof ,

1 of

and/ or pharnma ceut | cal 'y usable derivati ves,

sol vat es a

nd

antagonists

PMEtiio ?)Pét]anda@P ié’rh‘a“s TeTesiT 3 Ila (b)
Lh@r %r arrent aCtIV Msngg I set
ﬁ%ﬂ font ai ner @F 25 xe { ‘FQ bags or

‘%or _ H&% se’ sepa ea@é’té Shach

¥ |ve ano b )a compound of tﬂ@OP(dMﬂﬁ%U'?SﬁHd/or e}
AohititerH 04/ 0142(ISall|um maltolate (Titan)  Health)

Triapin (Vion)
TNF-alpha Virulizin (Lorus Revimid (Celgene)
agonists/ Therapeutics)
antagonists CDC-394 (Celgene)
Endothelin-A Atrasentan (Abbot) YM-598 (Yamanouchi)
receptor ZD-4054 (AstraZeneca)

Retinoic acid

receptor agonists

Fenretinide (Johnson &
Johnson)
LGD-1550 (Ligand)

Alitretinoin (Ligand)

Immuno-
modutators

Interferon

Oncophage (Antigenics)
GMK (Progenics)
Adenocarcinoma vaccine
(Biomira}

CTP-37 (AVI BioPharma)
JRX-2 (Immuno-Rx)
PEP-005 (Peplin Biotech)

Dexosome therapy
(Anosys)

Pentrix (Australian Cancer
Technology)

JSF-154 (Tragen)

Cancer vaccine (Intercell)
Norelin (Biostar)

BLP-25 (Biomira)

Synchrovax vaccines (CTL MGV (Progenics)
Immuno) 13-Alethin (Dovetail)
Melanoma vaccine (CTL  CLL-Thera (Vasogen)
Immuno)
p21-RAS vaccine
(GemVax)
Hormonal and Oestrogens Prednisone
antihormonal Conjugated oestrogens Methylprednisolone
lagents Ethynyloestradiol Prednisolone
Chlorotrianisene Aminoglutethimide
ldenestrol Leuprolide
Hydroxyprogesterone Goserelin
caproate Leuporelin




-51 Cr pharnmaceutically usabl e derivatives, solvates and stereoi soners

thereof, including mxtures thereof in all ratios, and an effective anount
of a furthe ' nt active ingredient in dis- solved j L] sed
form The n@&%ﬁ#@ﬁ?@ from Tabl e % are preferably, but ngﬁ%@kﬁaﬁg“%ﬁy, com
bi ned with the conpounds of the formul ad6- A conbination of the fornula I
and nedi canents from Table 1 can al so be conbi ned with conmpounds of the
formula V. Table 1. Al kylating agentsCycl ophosphani deLonusti ne
Busul f anPr ocarbazine lfosfam-deAl-tretamne Ml nhal anEstramistine p!ﬂvu hat e
Hexanet hyl me| ani neMechl or oetl\ﬂ%‘i*ﬁomépfﬂgie&eéﬁ'agt rept%’ﬁ@bﬁt@m'de
Chl or oanbuci | Tenozol oni de DaestegieraneSenusti ne  Flutamide
Testosterone propionate  Octreotide
Fluoxymesterone Nilutamide
Methyltestosterone Mitotan
Diethylstilbestrol P-04 (Novogen)
Megestrol 2-Methoxyoestradiol
Tamoxifen {EntreMed)
Toremofin Arzoxifen (Eli Lilly)
Dexamethasone
Photodynamic Talaporfin (Light Sciences) Pd-Bacteriopheophorbid
agents Theralux (Yeda)
(Theratechnologies) Lutetium-Texaphyrin
‘: Motexafin-Gadolinium (Pharmacyclics)
(Pharmacyclics) Hypericin
Tyrosine kinase | Imatinib (Novartis) Kahalide F (PharmaMar)
inhibitors Leflunomide(Sugen/Pharm CEP- 701 (Cephalon)
acia) CEP-751 (Cephalon)
ZDI839 (AstraZeneca) MLNS18 (Millenium)
Erlotinib (Oncogene PKC412 (Novartis)
Science) Phenoxodiol O
Canertjnib (Pfizer) Trastuzumab (Genentech)
Squalamine (Genaera) C225 (ImClone)
SUS416 (Pharmacia) thu-Mab (Genentech)
SU6668 (Pharmacia) MDX-H210 (Medarex)
ZD4190 (AstraZeneca) 2CA4 (Genentech)
ZD6474 (AstraZeneca) MDX-447 (Medarex)
Vatalanib (Novartis) ABX-EGF (Abgenix)
r~ PKI166 (Novartis) IMC-1C11 (ImClone)
- GW2016
(GlaxoSmithKline)
EKB-508 (Wyeth)
EKB-569 {(Wyeth)
Various agents SR-27897 {CCK-A BCX-1777 (PNP inhibitor,
inhibitor, Sanofi- BioCryst)
Synthelabo) Ranpirnase (ribonuclease
Tocladesine (cyclic AMP  stimulant, Alfacell)
agonist, Ribapharm) Galarubicin (RNA
Alvocidib (CDK inhibitor,  synthesis inhibitor, Dong-
Aventis) A)
CV-247 (COX-2 inhibitor,  Tirapazamine (reducing
vy Medical) agent, SR International)
P54 (COX-2 inhibitor, N-Acetylcysteine (reducing
Phytopharm) agent, Zambon)




Cam ustine Platinum agentsCi splatinCarboplatin OxaliplatinzZD 0473 ( Anor VED)
Spi ropl ati nLobapl ati n (Aet ema) Car boxypht hal at opl ati nunat rapl ati n (Johnson
Tetrapl ati njyat m pl at i nBBR- 3464 | propl ati n(Hoffrn -

SM 11355 (S %"H%‘%mgp- 5580 ( Access) Anti et abol i(tesAzagg'F’Fhﬁ’ﬂg%gﬁiex
Genti t abi neTri met rexat e Capeci t abi neDee®§eof or myci n

5- Fl uor our aci | Fl udar abi ne Fl oxuri di nePent ostatin

2- Chl or odesoxyadenosi neRal titrexed 6- Mercaptopuri neHydroxyurea

6- Thi oguani nebeettabire—{Superten) -

‘CapCell™ (CYP450 R-Flurbiprofen (NF-
stimulant, Bavarian Nordic) kappaB inhibitor, Encore)
GCS-100 (gal3 antagonist, 3CPA (NF-kappaB
GlycoGenesys) inhibitor, Active Biotech)
G17DT immunogen Seocalcitol (vitamin D
(gastrin inhibitor, Aphton)  receptor agonist, Leo)
Efaproxiral (oxygenator, 131-I-TM-601 (DNA

Allos Therapeutics) antagonist,
P1-88 (heparanase TransMolecular)
inhibitor, Progen) Eflornithin (ODC inhibitor,
Tesmilifen (histamine ILEX Oncology)
antagonist, YM Minodronic acid
BioSciences) (osteoclast inhibitor,
Histamine (histamine H2  Yamanouchi)

C receptor agonist, Maxim)  Indisulam (p53 stimulant,
Tiazofurin (IMPDH Eisai)
inhibitor, Ribapharm) Aplidin (PPT inhibitor,
Cilengitide (integrin PharmaMar)

antagonist, Merck KGaA) Rituximab (CD20 antibody,
SR-31747 (IL-1 antagonist, Genentech)

Sanofi-Synthelabo) Gemtuzumab {CD33
CCI-779 (mTOR kinase antibody, Wyeth Ayerst)
inhibitor, Wyeth) PG2 (haematopoiesis
Exisulind (PDE-V inhibitor, promoter, Pharmagenesis)
Cell Pathways) Immunol™ (triclosan
CP-461 (PDE-V inhibitor, mouthwash, Endo)
Cell Pathways) Triacetyluridine (uridine
AG-2037 (GART inhibitor, prodrug, Wellstat)
Pfizer) SN-4071 (sarcoma agent,
WX-UK1 (plasminogen Signature BioScience)

C activator inhibitor, Wilex)  TransMID-107™

’ PBI-1402 (PMN stimulant, (immunotoxin, KS

ProMetic LifeSciences) Biomedix)
Bortezomib (proteasome  PCK-3145 (apoptosis
inhibitor, Millennium) promoter, Procyon)
SRL-172 (T-cell stimulant, Doranidazole {(apoptosis
SR Pharma) promoter, Pola)

TLK-286 (glutathione-S CHS-828 (cytotoxic agent,
transferase inhibitor, Telik) Leo)

PT-100 (growth factor Trans-retinic acid

agonist, Point {differentiator, NIH)
Therapeutics) MX6 (apoptosis promoter,
Midostaurin (PKC inhibitor, MAXIA)

Novartis) Apomine (apoptosis
Bryostatin-1 (PKC promoter, ILEX Oncology)

stimulant, GPC Biotech) Urocidin (apoptosis




Cyt ar abi ned of ar abi ne (Bi oenvi sion) 2-Fluordesox c idinelrofulven (M3
Pharrna WO 2005/ 063735 PCT/ EP2004/ 014205 -52 Topoi sonerase inhibitors

Met hotrexate |datrexate Ansacrine Epirubicin Etoposide Teni ‘?ﬁizc%e or

ni t oxant r on¥ Q@ PP Bcan (cPT- 11)

Topot ecan

Dexr azoxanet

7-Et hyl - 10- hydr oxycahpV/EFHe
(TopoTar get)

-57-

CDA-II (apoptosis
promoter, Everlife)
SDX-101 (apoptosis
promoter, Salmedix)
Ceflatonin (apoptosis
promoter, ChemGenex)

promoter, Bioniche)
R0-31-7453 (apoptosis
promoter, La Roche)
Brostallicin (apoptosis
promoter, Pharmacia)

Alkylating agents | Cyclophosphamide Lomustine
Busulfan Procarbazine
Ifosfamide Altretamine
Melphalan Estramustine phosphate
Hexamethyimelamine Mechioroethamine
Thiotepa Streptozocin
Chioroambucil Temozolomide
Dacarbazine Semustine
Carmustine

Platinum agents | Cisplatin Carboplatin
Oxaliplatin ZD-0473 (AnorMED)
Spiroplatin Lobaplatin (Aetema)
Carboxyphthalatoplatinum Satraplatin (Johnson
Tetraplatin Matthey)
Ormiplatin BBR-3464
Iproplatin (Hoffrnann-La Roche)

SM-11355 (Sumitomo)
AP-5280 (Access)

Antimetabolites Azacytidine Tomudex
Gemcitabine Trimetrexate
Capecitabine Deoxycoformycin
5-Fluorouracil Fludarabine
Floxuridine Pentostatin
2-Chlorodesoxyadenosine Raltitrexed
6-Mercaptopurine Hydroxyurea
6-Thioguanine Decitabine (SuperGen)

Cytarabine Clofarabine (Bioenvision)

2-Fluordesoxycytidine Irofulven (MGI Pharrna)

Methotrexate DMDC (Hoffmann-La

lIdatrexate Roche)

Ethynylcytidine (Taiho )

Topoisomerase Amsacrine Rubitecan (SuperGen)
inhibitors Epirubicin Exatecan mesylate

Etoposide (Daiichi)

Teniposide or Quinamed (ChemGenex)

mitoxantrone Gimatecan (Sigma- Tau)




Pi xantrone (Novuspharrna) Rebeccanycin anal ogue (Exelixis) BBR-3576
(Novuspharrna) DVDC (Hof f mann-La Roche) Ethynylcytidine (Taiho ) Rubitecan
(Super Gen) Exatecan nmesylate (Daiichi) Quinanmed (CherrGenex))2 G nmat ecan

(Si gnma- TaulYO 25963715t ecan (Beauf our- |psen) TAS 103 ( Tah GEFP2ORYQUAS: r uci n
(Spectrum J-107088 (Merck & Co) BNP-%850 (BioNunerik) CKD- 602 (Chong Kun
Dang)

Irinotecan (CPT-11) Diflomotecan (Beaufour-
7-Ethyl-10- Ipsen)
hydroxycamptothecin TAS-103 (Taiho)
Topotecan Elsamitrucin (Spectrum)
Dexrazoxanet J-107088 (Merck & Co)
(TopoTarget) BNP-1350 (BioNumerik)

Pixantrone (Novuspharrna) CKD-602 (Chong Kun
Rebeccamycin analogue  Dang}

(Exelixis) KW-2170 (Kyowa Hakko)
BBR-3576 (Novuspharma)

Antitumour Dactinomycin (Actinomycin Amonafide

antibiotics D) Azonafide
Doxorubicin (Adriamycin)  Anthrapyrazole

C Deoxyrubicin Oxantrazoie

Valrubicin Losoxantrone
Daunorubicin Bleomycin sulfate
(Daunomycin) (Blenoxan)
Epirubicin Bleomycinic acid
Therarubicin Bleomycin A
Idarubicin Bieomycin B
Rubidazon Mitomycin C
Plicamycinp MEN-10755 (Menarini)
Porfiromycin GPX-100 (Gem
Cyanomorpholinodoxo- Pharmaceuticals)
rubicin

Mitoxantron (Novantron)

Antimitotic agents | Paclitaxel SB 408075
Docetaxel (GlaxoSmithKline)
Q, Colchicine E7010 (Abbott)

' Vinblastine PG-TXL (Cell
Vincristine Therapeutics)
Vinorelbine IDN 5109 (Bayer)
Vindesine A 105972 (Abbott)
Dolastatin 10 (NCY) A 204197 (Abbott)
Rhizoxin (Fujisawa) LU 223651 (BASF)
Mivobulin (Warner- D 24851 (ASTA Medica)
Lambert) ER-86526 (Eisai)
Cemadotin (BASF) Combretastatin A4 (BMS)
RPR 109881A (Aventis) isohomohalichondrin-B
TXD 258 (Aventis) (PharmaMar)
Epothiione B (Novartis) ZD 6126 (AstraZeneca)
T 900607 (Tularik) PEG-Paclitaxel (Enzon)
T 138067 (Tularik) AZ10992 (Asahi)

Cryptophycin 52 (Eli Lilly} 'DN-5108 (indena)




KW 2170 (Kyowa Hakko) Antitunour

Dacti nonycin (Actinomycin

Val r ubi ci n Daunor ubi ci n
Rubi dazon YO Z0%MRAAT3H

M t oxantron (Novantron)

(!

(Daunomyci n)
p Porfiromycin

-59-

antibiotics Antimtotic agents
D) Doxorubicin (Adrianycin)

Epi rubi cin
Cyanonor phol i nodoxRETERAIP4HI4205

Deoxyr ubi cin
Ther ar ubi ci n

Vinflunine (Fabre)
Auristatin PE (Teikoku
Hormone)

BMS 247550 (BMS)
BMS 184476 (BMS)
BMS 188797 (BMS)

AVLB (Prescient
NeuroPharma)
Azaepothilon B (BMS)
BNP- 7787 (BioNumerik)
CA-4-Prodrug (OXiGENE)
Dolastatin-10 (NrH)

Taxoprexin (Protarga) CA-4 (OXiGENE)

Aromatase Aminoglutethimide Exemestan

inhibitors Letrozole Atamestan (BicMedicines)
Anastrazole YM-511 (Yamanouchi)
Formestan

Thymidylate Pemetrexed (Eli Lilly) Nolatrexed (Eximias)

synthase ZD-9331 (BTG) CoFactor™ (BioKeys)

inhibitors

DNA antagonists ; Trabectedin (PharmaMar) Mafosfamide (Baxter
Glufosfamide (Baxter International)
International) Apaziquone (Spectrum
Albumin + 32P (lsotope Pharmaceuticals)
Solutions) 06-Benzylguanine
Thymectacin (NewBiotics) (Paligent)
Edotreotid (Novartis)

Farnesyl Arglabin (NuOncology Tipifarnib (Johnson &

transferase Labs) Johnson)

inhibitors lonafarnib {(Schering- Perillyl alcchol (DOR
Plough) BioPharma)
BAY-43-9006 (Bayer)

Pump inhibitors CBT-1 (CBA Pharma) Zosuquidar

Tariquidar (Xenova)
MS-209 (Schering AG)

trihydrochloride (Eli Lilly)
Biricodar dicitrate (Vertex)

Histone acetyl

Tacedinaline (Pfizer)

Pivaloyloxymethyl butyrate

transferase SAHA (Aton Pharma) (Titan)

inhibitors MS-275 {Schering AG) Depsipeptide (Fujisawa)
Metalloproteinase | Neovastat (Aeterna CMT -3 (CollaGenex)
inhibitors Laboratories) BMS-275291 (Celltech)
Ribonucleoside Marimastat (British Tezacitabine (Aventis)
reductase Biotech) Didox (Molecules for
inhibitors Gallium maltolate (Titan)  Health)

Triapin (Vion)

| dar ubi ci n




Docet axel Colchicine Vinblastine Vincristine
Dol astatin 10 (NCl) Rhizoxin (Fujisawa) Anonafi de
Losoxantrone

Pacl i t axel
Vi ndesi ne

Vi nor el bi ne
Azonaf i de

Bl eonyei n sul LAt EpoohibRaR*an)

Ant hr apyr azgl e razol e
Bl eonyci ni cwé’c%“%%%?-‘té

onycin A Bleomycin B Mtonycin C
-80-

TNF-alpha
agonists/
antagonists

Virulizin (Lorus
Therapeutics)
CDC-394 (Celgene)

Revimid (Celgene)

Endothelin-A
receptor
antagonists

Atrasentan (Abbot)
ZD-4054 (AstraZeneca)

YM-588 (Yamanouchi)

Retinoic acid Fenretinide (Johnson & Alitretinoin (Ligand)
receptor agonists | Johnson)
LGD-1550 (Ligand)
Immuno- Interferon Dexosome therapy
C modulators Oncophage (Antigenics)  (Anosys)
GMK (Progenics) Pentrix (Australian Cancer
Adenocarcinoma vaccine  Technology)
(Biomira) JSF-154 (Tragen)

CTP-37 (AVI BioPharma)
JRX-2 {Immuno-Rx)
PEP-005 (Peplin Biotech)
Synchrovax vaccines (CTL
Immuno)

Melanoma vaccine (CTL
Immuno)

p21-RAS vaccine

Cancer vaccine (Intercell)
Norelin (Biostar)

BLP-25 (Biomira)

MGV (Progenics)
13-Alethin {Dovetail)
CLL-Thera {(Vasogen)

(GemVax)

Hormonal and Oestrogens Prednisone

antinormonal Conjugated oestrogens Methylprednisolone

C | agents Ethynyloestradiol Prednisolone

Chlorotrianisene Aminoglutethimide
Idenestroi Leuprolide
Hydroxyprogesterone Goserelin
caproate Leuporelin
Medroxyprogesterone Bicalutamide
Testosterone Flutamide
Testosterone propionate  Octreotide
Fluoxymesterone Nilutamide
Methyltestosterone Mitotan
Diethylstilbestrol P-04 (Novogen)
Megestrol 2-Methoxyoestradiol
Tamoxifen (EntreMed)
Toremofin Arzoxifen (Eli Lilly)

Dexamethasone




MEN- 10755 (Menarini)
(d axoSm t hKl i ne)

5008 063705V SIS

synt hase

GPX- 100 (Gem Pharmaceuticals) SB 408075

E7010 (Abbott)

bott)

4/ 014205

PG TXL (Cel |
A 204197 (Abbott)
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-53 C C Aronmmt ase

Ther apeuti cs)

LU 22365

agents

Photodynamic

Talaporfin (Light Sciences)
Theralux
(Theratechnologies)
Motexafin-Gadolinium
(Pharmacyclics)

Pd-Bacteriopheophorbid
(Yeda)
Lutetium-Texaphyrin
(Pharmacyclics)
Hypericin

inhibitors

Tyrosine kinase

Imatinib (Novartis)
Leflunomide(Sugen/Pharm
acia)

ZDI839 (AstraZeneca)
Erlotinib (Oncogene
Science)

Canerijnib (Pfizer)
Squalamine (Genaera)
SU5416 {Pharmacia)
SU6668 (Pharmacia)
ZD4190 (AstraZeneca)
Z2D6474 (AstraZeneca)
Vatalanib (Novartis)
PKI166 (Novartis)
GW2016
(GlaxoSmithKline)
EKB-509 (Wyeth)
EKB-569 (Wyeth)

Kahalide F (PharmaMar)
CEP- 701 (Cephalon)
CEP-751 (Cephalon)
MLN518 (Millenium)
PKC412 (Novartis)
Phenoxodiol O
Trastuzumab (Genentech)
C225 (ImClone)
rhu-Mab (Genentech)
MDX-H210 (Medarex)
2C4 (Genentech)
MDX-447 (Medarex)
ABX-EGF (Abgenix)
IMC-1C11 (ImClone)

Various agents

SR-27897 (CCK-A
inhibitor, Sanofi-
Synthelabo)

Tocladesine (cyclic AMP
agonist, Ribapharm)
Alvocidib (CDK inhibitor,
Aventis)

CV-247 (COX-2 inhibitor,
Ivy Medical)

P54 (COX-2 inhibitor,
Phytopharm)

CapCell™ (CYP450
stimulant, Bavarian Nordic)
GCS-100 (gal3 antagonist,
GlycoGenesys)

G17DT immunogen
(gastrin inhibitor, Aphton)
Efaproxiral (oxygenator,
Allos Therapeutics)
P1-88 (heparanase
inhibitor, Progen)
Tesmilifen {(histamine

BCX-1777 (PNP inhibitor,
BioCryst)

Ranpirnase (ribonuclease
stimulant, Alfacell)
Galarubicin (RNA
synthesis inhibitor, Dong-
A)

Tirapazamine (reducing
agent, SRI International)
N-Acetyicysteine (reducing
agent, Zambon)
R-Flurbiprofen (NF-
kappaB inhibitor, Encore)
3CPA {(NF-kappaB
inhibitor, Active Biotech)
Seocalcitol (vitamin D
receptor agonist, Leo)
131-1-TM-601 (DNA
antagonist,
TransMolecular)
Eflornithin (ODC inhibitor,
ILEX Oncology)

| DN 5109
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transferase

I nhibitors Punp inhibitors
RPR 109881A (Aventi s)
T 900607 (Tularik) T 138067

Auri st aqulﬁﬁo‘t/

| | antagonist. YM
BioSciences)

Histamine {(histamine H2
receptor agonist, Maxim)
Tiazofurin (IMPDH
inhibitor, Ribapharm)
Cilengitide (integrin
antagonist, Merck KGaA)
SR-31747 (IL-1 antagonist,
Sanofi-Synthelabo)
CCI-779 (mTOR kinase
inhibitor, Wyeth)
Exisulind (PDE-V inhibitor,
Cell Pathways)

CP-461 (PDE-V inhibitor,
Cell Pathways)

AG-2037 (GART inhibitor,
Pfizer)

WX-UK1 (plasminogen
activator inhibitor, Wilex)
PBI-1402 (PMN stimulant,
ProMetic LifeSciences)
Bortezomib (proteasome
inhibitor, Millennium)
SRL-172 (T-cell stimulant,
SR Pharma)

TLK-286 (glutathione-S
transferase inhibitor, Telik)
PT-100 (growth factor
agonist, Point
Therapeutics)
Midostaurin (PKC inhibitor,
Novartis)

Bryostatin-1 (PKC
stimulant, GPC Biotech)
CDA-| (apoptosis
promoter, Everlife)
SDX-101 (apoptosis
promoter, Salmedix)
Ceflatonin (apoptosis
promoter, ChemGenex)

O

Minodronic acid
(ostecclast inhibitor,
Yamanouchi;

Indisulam (p53 stimulant,
Eisai)

Aplidin (PPT inhibitor,
PharmaMar)

Rituximab (CD20 antibody,
Genentech)

Gemtuzumab (CD33
antibody, Wyeth Ayerst)
PG2 (haematopoiesis
promoter, Pharmagenesis)
Immunol™ (triclosan
mouthwash, Endo)
Triacetyluridine (uridine
prodrug, Wellstat)
SN-4071 (sarcoma agent,
Signature BioScience)
TransMID-107™
{immunotoxin, KS
Biomedix)

PCK-3145 (apoptosis
promoter, Procyon)
Doranidazole (apoptosis
promoter, Pola)

CHS-828 (cytotoxic agent,
Leo)

Trans-retinic acid
(differentiator, NiH)

MX6 (apoptosis promoter,
MAXIA)

Apomine {apoptosis
promoter, ILEX Oncology)
Urocidin (apoptosis
promoter, Bioniche)
Ro-31-7453 (apoptosis
promoter, La Roche})
Brostallicin (apoptosis
promoter, Pharmacia)

The compounds of the formula | are preferably combined with known anti-

cancer agents:

TXD 258
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BMS 188797 (BMS) Taxoprexin (Protarga) Am noglutethimde Letrozole
Anastrazole Fornmestan Penetrexed (Eli Lilly) ZD-9331 (BTG Trabectedin
(PharmaMar) G uf osfam de (Baxter International) Albumn + 32P (I|sotope
Sol uti ons) YWRIE¥REITSn (NewBiotics) Edotreotid (NovartiBGTRPIP4HYIENS
(NuOncol ogy Labs) lonafarnib (Scherings3Pl ough) BAY-43-9006 (Bayer)

The present compounds are also suitable for combination with known anti-
cancer agents. These known anti-cancer agents include the following: oces-
trogen receptor modulators, androgen receptor modulators, retinoid recep-
tor modulators, cytotoxic agents, antiproliferative agents, prenyl- protein
transferase inhibitors, HMG-CoA reductase inhibitors, HIV protease inhibi-
tors, reverse transcriptase inhibitors and other angiogenesis inhibitors. The
present compounds are particularly suitable for administration at the same
time as radiotherapy. The synergistic effects of inhibition of VEGF in com-
bination with radiotherapy have been described by specialists (see WO
00/61186).

"Qestrogen receptor modulators” refers to compounds which interfere with
or inhibit the binding of oestrogen to the receptor, regardless of mecha-
nism. Examples of oestrogen receptor modulators include, but are not lim-
ited to, tamoxifen, raloxifene, idoxifene, LY353381, LY 117081, toremifene,
fulvestrant, 4-[7-(2,2-dimethyl-1-oxopropoxy-4-methyl-2-[4-]2-(1- piperid-
inyl)ethoxy]phenyl]-2H-1-benzopyran-3-yljpheny! 2,2-dimethylpropanoate,
4,4'-dihydroxybenzophenone-2,4-dinitrophenylhydrazone and SH646.
"Androgen receptor modulators” refers to compounds which interfere with
or inhibit the binding of androgens to the receptor, regardless of mecha-
nism. Examples of androgen receptor modulators include finasteride and

other Sa-reductase inhibitors, nilutamide, flutamide, bicalutamide, liarozole

i

and abiraterone acetate.

"Retinoid receptor modulators” refers to compounds which interfere with or
inhibit the binding of retinoids to the receptor, regardiess of mechanism.
Examples of such retinoid receptor modulators include bexarotene, treti-
noin, 13-cis-retinoic acid, 9-cis-retinoic acid, a-diflucromethylornithine,
ILX23-7553, trans-N-(4'-hydroxyphenyljretinamide and N-4-carboxyphenyl-
retinamide.

"Cytotoxic agents” refers to compounds which result in cell death primarily

through direct action on the cellular function or inhibit or interfere with cell



CBT-1 (CBA Pharma) Tariquidar (Xenova) Ms-209 (Schering AG D 24851 (ASTA
Medi ca) ER-86526 (Eisai) Conbretastatin A4 (BMS) |sohonohal ichondrin-B
(PharmaMar) ZD 6126 (AstraZeneca) PEG Paclitaxel (Enzon) AZ10992 (Asahi)

I'DN-5109 (1 pde (Prescient NeuroPharma) Azaepotpj BNP-
7787 (Bi oNuﬂg)r#@%mé&i- Prodrug (OXi GENE) Dol astatin- 1094(9&{%"%@&5%@
(OXi GENE) Exenest an - 64 -

myosis, including alkylating agents, tumour necrosis factors, intercalators,

microtubulin inhibitors and topoisomerase inhibitors.

Examples of cytotoxic agents inciude, but are not limited to, tirapazimine,

sertenef, cachectin, ifosfamide, tasonermin, lonidamine, carboplatin, altret-

amine, prednimustine, dibromodulcitol, ranimustine, fotemustine, neda-
platin, oxaliplatin, temozolomide, heptaplatin, estramustine, improsulfan
tosylate, trofosfamide, nimustine, dibrospidium chioride, pumitepa, loba-
platin, satraplatin, profiromycin, cisplatin, irofulven, dexifosfamide, cis-

aminedichloro(2-methylpyridine)platinum, benzylguanine, glufosfamide,

GPX100, (trans,trans,trans)bis-mu-(hexane-1,6-diamine)mu-[diamine-

platinum(l)]bis[diamine(chloro)platinum(ll)} tetrachioride, diarizidinyl-

spermine, arsenic trioxide, 1-(11-dodecylamino-10-hydroxyundecyl)-3,7-
dimethylxanthine, zorubicin, idarubicin, daunorubicin, bisantrene, mitoxan-
trone, pirarubicin, pinafide, valrubicin, amrubicin, antineoplastone, 3'-de-
amino-3'-morpholino-13-deoxo-10-hydroxycarminomycin, annamycin, gala-
rubicin, elinafide, MEN10755 and 4-demethoxy-3-deamino-3-aziridinyl-4-

methylsulfonyldaunorubicin (see WO 00/50032).

Examples of microtubulin inhibitors include paclitaxel, vindesine sulfate,

3' 4'-didehydro-4'-deoxy-8'-norvincaleukoblastine, docetaxol, rhizoxin,

dolastatin, mivobulin isethionate, auristatin, cemadotin, RPR109881,

C: BMS 184476, vinflunine, cryptophycin, 2,3,4,5,6-pentafluoro-N-(3-fluoro-4-
methoxyphenyl)benzenesulfonamide, anhydrovinbiastine, N,N-dimethyi-L-
valyl-L-valyl-N-methyl-L-valyl-L-prolyl-L-protine-t-butylamide, TDX258 and
BMS188797.

Some examples of topoisomerase inhibitors are topotecan, hycaptamine,
irinotecan, rubitecan, 6-ethoxypropionyl-3',4'-O-exobenzylidenechartreusin,
9-methoxy-N,N-dimethyl-5-nitropyrazolo[3,4,5-kl]acridine-2- (6H)propan-
amine, 1-amino-9-ethyl-5-fluoro-2, 3-dihydro-9-hydroxy-4-methyl-1H,12H-
benzol[de]pyrano[3',4":b,7jindolizino[1,2b]quinoline-10,13(9H,15H)dione,
lurtotecan, 7-[2-(N-isopropylamino)ethyl]-(20S)camptothecin, BNP1350,
BNPI1100, BN80915, BN80942, etoposide phosphate, teniposide, sobu-



At amest an (Bi oMedi ci nes) YM 511 (Yamanouchi) Nol atrexed (Exi m as)
CoFactort' (BioKeys) Mafosfam de (Baxter International) Apazi gquone
(Spectrum Pharmaceuticals) 06-Benzyl guanine (Paligent) Tipifarnib
(Johnson & WOAMMRYAT3Speri| 1yl al cohol (DOR Bi oPhar nm) Uﬁﬁ%"&%{?m"s
trihydrochloride (Eli Lilly) Biricodar68icitrate (Vertex WO 2005/ 063735
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zoxane, 2'-dimethylamino-2'-deoxyetoposide, GL331, N-[2-(dimethyl-
amino)ethyl]-9-hydroxy-5,6-dimethyl-6H-pyrido[4, 3-b]carbazole-1-carbox-
amide, asulacrine, (5a,5aB,8ag,9b)-9-[2-[N-[2-{dimethylamino)ethyl]-N-
methylamino]ethyl]-5-[4-hydroxy-3,5-dimethoxyphenyl]-5,5a,6,8,8a,9-hexo-
hydrofuro(3',4":6,7)naphtho(2,3-d)-1,3-dioxol-6-one, 2,3-(methylenedioxy)-
5-methyl-7-hydroxy-8-methoxybenzo[c]phenanthridinium, 6,3-bisf(2-amino-
ethyl)aminolbenzol[glisoquinoline-5,10-dione, 5-(3-aminopropylamino)-
7,10-dihydroxy-2-(2-hydroxyethylaminomethyl)-6H-pyrazolo[4,5,1-de}-
acridin-8-one, N-[1-[2(diethylamino)ethylaminc]-7-methoxy-9-oxe-9H-thio-
xanthen-4-ylmethylformamide, N-(2-(dimethylamino)ethyl)acridine-4-car-
boxamide, 6-[[2-(dimethylaminc)ethyllamino]-3-hydroxy-7H-indeno[2,1-¢]}-
quinotin-7-one and dimesna.

"Antiproliferative agents” include antisense RNA and DNA oligonucleotides
such as G3139, ODN698, RVASKRAS, GEM231 and INX3001 and anti-
metabolites such as enocitabine, carmofur, tegafur, pentostatin, doxifluri-
dine, trimetrexate, fludarabine, capecitabine, galocitabine, cytarabine
ocfosfate, fosteabine sodium hydrate, raltitrexed, paltitrexid, emitefur, tia-
zofurin, decitabine, nolatrexed, pemetrexed, nelzarabine, 2'-deoxy-2'-
methylidenecytidine, 2'-fluoromethylene-2'-deoxycytidine, N-[5-(2,3-di-
hydrobenzofuryl)sulfonyt}-N'-(3,4-dichlorophenyl)urea, N6{4-deoxy-4-[N2-
[2(E),4(E)-tetradecadienoyllglycylamino]-L-glycero-B-L-mannchepto-

O

pyranosylt}adenine, aplidine, ecteinascidin, troxacitabine, 4-[2-amino-4-oxo-
4,6,7,8-tetrahydro-3H-pyrimidino[5,4-b}-1,4-thiazin-6-yl-(S)-ethyl]-2, 5-thie-
noyl-L-glutamic acid, aminopterin, 5-fluorouracil, alanosine, 11-acetyl-8-
(carbamoyloxymethyi)-4-formyl-6-methoxy-14-oxa-1,11-diazatetracyclo-
(7.4.1.0.0)tetradeca-2,4,6-trien-9-ylacetic acid ester, swainsonine, lome-
trexol, dexrazoxane, methioninase, 2'-cyano-2'-deoxy-N4-palmitoyl-1-B-D-
arabinofuranosy! cytosine and 3-aminopyridine-2-carboxaidehyde thio-
semicarbazone. "Antiproliferative agents" also include monoclonal anti-
bodies to growth factors other than those listed under "angiogenesis in-

hibitors", such as trastuzumab, and tumour suppressor genes, such as p53,
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Particular preference is given to the use of the compound according to the

invention for the treatment and prophylaxis of tumour diseases.

The tumour is preferably selected from the group of tumours of the squa-

mous epithelium, of the bladder, of the stomach, of the kidneys, of head

and neck, of the oesophagus, of the cervix, of the thyroid, of the intestine,

of the liver, of the brain, of the prostate, of the urogenital tract, of the lym-
C phatic system, of the stomach, of the larynx and/or of the lung.

The tumour is furthermore preferably selected from the group lung adeno-
carcinoma, small-cell lung carcinomas, pancreatic cancer, glioblastomas,

colon carcinoma and breast carcinoma.

Preference is furthermore given to the use for the treatment of a tumour of
the blood and immune system, preferably for the treatment of a tumour
selected from the group of acute myelotic leukaemia, chronic myelotic leu-

kaemia, acute lymphatic leukaemia and/or chronic lymphatic leukaemia.

«

The invention also encompasses a method for the treatment of a patient

who has a neoplasm, such as a cancer, by administration of

a) one or more of the compounds of the formula I:

b) and one or more of the compounds of the formula V or acid-addition

salts thereof, in particular hydrochlorides:
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in which Y’ and Z’ each, independently of one another, denote O or N, R®

and R” each, independently of one another, denote H, OH, halogen. OC1-

10-alkyl, OCF;, NO; or NH;, n denctes an integer between 2 and 6 inclu-
C sive, and R® and R® are each, independently of one another, preferably in

the meta- or para-position and are selected from the group:

NH NOH N
<, < —<]
NH NH N
2 , 2 ' H ’
and NOH
¢ j _</
’ NH,
CH/ |
(__, where the first and second compound are administered simultaneously or

within 14 days of one another in amounts which are sufficient to inhibit the
growth of the neoplasm.

The combination of the compounds of the formula | with the compounds of
the formula V and other pentamidine analogues results in a synergistic
action in the inhibition of neoplasias. Combinations comprising the com-

pounds of the formula V are mentioned, for example, in WO 02058684.
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The mechanism of action of pentamidine or derivatives thereof has not
been clearly explained at present. pentamidine or derivatives thereof
appears to have pleiotropic actions since it results in a decrease in DNA,
RNA and protein synthesis. it was recently described that pentamidine is a
capable inhibitor of PRL1, -2 and 3 phosphatases (Pathak et al., 2002) and
tyrosine phosphatases, and overexpression thereof is associated with neo-
plastic malignant tumours in humans. On the other hand, it has been
described that pentamidine is a medicament which binds to the DNA minor
groove (Puckowska et al., 2004) and is able to exert its action via distur-

bance of gene expression and/or DNA synthesis.
The attached experiments show that:

- both pentamidine and also the compounds of the formula 1 maintain cells
in the G2/M cell cycle.
- the combination of pentamidine and compounds of the formula | have

additive to synergistic actions on cell proliferation.

Other suitable pentamidine analogues include stilbamidine (G-1) and

hydroxystilbamidine (G-2) and indole analogues thereof (for example G-3):

H,N

O~y o

NH,

(G-1)

WO
erone
erone
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Each amidine unit may be replaced, independently of one another, by one
of the units defined above for R® and R". As in the case of benzimidazoles
and pentamidines, salts of stilbamidine, hydroxystilbamidine and indole
derivatives thereof are also suitable for the process according to the inven-
tion. Preferred salts include, for example, dihydrochloride and methane-

sulfonate salts.

Still other analogues are those which fall under a formula which are pro-
vided in one of the US Patents No. 5,428,051, 5,521,189, 5,602,172,
5,643,935, 5,723,495, 5,843,980, 6,172,104 and 6,326,395 or the US pat-
ent application with the publication No. US 2002/0019437 A1, each of
which is incorporated in its entirety by way of reference. lllustrative ana-
logues include 1,5-bis{4'-(N-hydroxyamidino)phencxy)pentane, 1,3-bis(4'-
(N-hydroxyamidino)phenoxy)propane, 1,3-bis(2'-methoxy-4'-(N-hydroxy-
amidino)phenoxy)propane, 1,4-bis{4'-(N-hydroxyamidino)phenoxy)butane,
1,5-bis(4'-(N-hydroxyamidino)phenoxy)pentane, 1,4-bis(4'-(N-hydroxy-
amidino)phenoxy)butane, 1,3-bis(4'-(4-hydroxyamidino)phenoxy)propane,

P- 04



i nhi bitors Various agents Imatinib (Novartis) Leflunonm de(Sugen/Pharm
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1,3-bis(2'-methoxy-4'-(N-hydroxyamidino)phenoxy)propane, 2,5-bis{4-
amidinophenyljfuran, 2,5-bis[4-amidinophenyl}furan bisamide oxime, 2,5-
bis[4-amidinophenyl}furan bis-O-methylamide oxime, 2,5-bis[4-amidino-
phenylJfuran bis-O-ethylamide oxime, 2,8-diamidinodibenzothiophene, 2,8-
bis(N-isopropylamidino)carbazole, 2,8-bis(N-hydroxyamidino)carbazole,
2,8-bis(2-imidazolinyl)dibenzothiophene, 2,8-bis(2-imidazolinyl)-5,5-dioxo-
dibenzothiophene, 3,7-diamidinodibenzothiophene, 3,7-bis(N-isopropyl-
amidino)dibenzothiophene, 3,7-bis{(N-hydroxyamidino)dibenzothiophene,
3,7-diaminodibenzothiophene, 3,7-dibromodibenzothiophene, 3,7-dicyano-
dibenzothiophene, 2,8-diamidinodibenzofuran, 2,8-di-(2-imidazolinyl)-
dibenzofuran, 2,8-di-(N-isopropylamidino)dibenzofuran, 2 8-di-(N-hydroxyl-
amidino)dibenzofuran, 3,7-di-(2-imidazolinyl)dibenzofuran, 3,7-di-(iso-
propylamidino)dibenzofuran, 3,7-di-(A-hydroxylamidino)dibenzofuran, 2,8-
dicyanodibenzofuran, 4,4'-dibromo-2,2'-dinitrobiphenyl, 2-methoxy-2'-nitro-
4,4'-dibromobiphenyl, 2-methoxy-2'-amino-4,4'-dibromobiphenyl, 3,7-di-
bromodibenzofuran, 3,7-dicyanodibenzofuran, 2,5-bis(5-amidino-2-benz-
imidazolyl)pyrrole, 2,5-bis[5-(2-imidazolinyl)-2-benzimidazolyl)pyrrole, 2,6-
bis[5-(2-imidazolinyl)-2-benzimidazolyl]pyridine, 1-methyl-2,5-bis(5-ami-
dino-2-benzimidazolyl)pyrrole, 1-methyl-2,5-bis[5-(2-imidazolyl)-2-benz-
imidazolyllpyrrole, 1-methyl-2,5-bis[5-(1,4,5,6-tetrahydro-2-pyrimidinyl)-2-
L benzimidazolyl]pyrrole, 2,6-bis(5-amidino-2-benzimidazoyl)pyridine, 2,6-
bis[5-(1,4,5,6-tetrahydro-2-pyrimidinyl)-2-benzimidazoly!]pyridine, 2,5-bis-
(5-amidino-2-benzimidazolyi)furan, 2,5-bis[5-(2-imidazotinyl)-2-benz-
imidazolylJfuran, 2,5-bis(5-N-isopropylamidino-2-benzimidazolyl)furan, 2,5-
bis{(4-guanylphenyl)furan, 2,5-bis{(4-guanylphenyl)-3,4-dimethylfuran, 2,5-
di-p-{2-(3,4,5,6-tetrahydropyrimidyl)phenylifuran, 2,5-bis[4-(2-imidazolinyl)-
phenyllfuran, 2,5-[bis{4-(2-tetrahydropyrimidinyl)}phenyl]p-{tolyloxy)furan,
2,5-[bis{4-(2-imidazolinyl)}phenyl]-3-p-(tolyloxy)furan, 2,5-bis{4-[5-(N-2-
aminoethylamido)benzimidazol-2-yljphenyl}furan, 2,5-bis[4-(3a,4,5,6,7,7a-
hexahydro-1H-benzimidazol-2-yl)phenyl]furan, 2,5-bis[4-(4,5,6,7-tetra-
hydre-1H-1,3-diazepin-2-yl)phenyljfuran, 2,5-bis(4-N,N-dimethylcarbox-
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hydrazidophenyl)furan, 2,5-bis{4-[2-(N-2-hydroxyethyl)imidazolinyljphenyl}-
furan, 2,5-bis[4-(N-isopropylamidinc)phenyl]furan, 2,5-bis{4-[3-(dimethyl-
aminopropyl)amidino]phenyl}furan, 2,5-bis{4-[N-(3-aminopropyl)amidino]-
phenyl}uran, 2,5-bis[2-(imidzaolinyl)phenyl]-3,4-bis(methoxymethyl)furan,
2,5-bis[4-N-(dimethylaminoethy!)guanyl]phenylfuran, 2 5-bis{4-[(N-2-
hydroxyethyl)guanyllphenyt}furan, 2,5-bis[4-N-(cyclopropylguanyl)phenyi]-
furan, 2,5-bis[4-(N,N-diethylaminopropyl)guanyllphenylfuran, 2,5-bis{4-[2-
(N-ethylimidazolinyl)]phenyl}furan, 2,5-bis{4-[N-(3-pentylguanyl)]}pheny!-
furan, 2,5-bis[4-(2-imidazolinyl)phenyl]-3-methoxyfuran, 2,5-bis[4-(N-iso-
propylamidino)phenyl]-3-methylfuran, bis[5-amidino-2-benzimidazolyl]-
methane, bis[5-(2-imidazolyl)-2-benzimidazolyllmethane, 1,2-bis[5-amidinc-
2-benzimidazolyllethane, 1,2-bis[5-(2-imidazolyi)-2-benzimidazolyl]ethane,
1,3-bis[5-amidino-2-benzimidazolyl]propane, 1,3-bis[5-(2-imidazolyl)-2-
benzimidazolyl]propane, 1,4-bis[5-amidino-2-benzimidazolyljpropane, 1,4-
bis[5-(2-imidazolyl)-2-benzimidazolyllbutane, 1,8-bis[5-amidino-2-benz-
imidazolylJoctane, trans-1,2-bis[5-amidino-2-benzimidazolyllethene, 1,4-
bis[5-(2-imidazolyl)-2-benzimidazolyl]-1-butene, 1,4-bis[5-(2-imidazolyl)-2-
benzimidazolyl]-2-butene, 1,4-bis[5-(2-imidazolyl)-2-benzimidazolyl]-1-
methylbutane, 1,4-bis[5-(2-imidazolyl)-2-benzimidazolyl]-2-ethylbutane,
1,4-bis[5-(2-imidazolyl)-2-benzimidazolyl]-1-methyl-1-butene, 1,4-bis[5-(2-
imidazolyl)-2-benzimidazolyl]-2,3-diethyl-2-butene, 1,4-bis[5-(2-imidazolyl)-

O

2-benzimidazolyl]-1,3-butadiene, 1,4-bis[5-(2-imidazolyl)-2-benzimidazolyl]-
2-methyi-1,3-butadiene, bis[5-(2-pyrimidyl)-2-benzimidazolyllmethane, 1,2-
bis[5-(2-pyrimidy!)-2-benzimidazolyl]ethane, 1,3-bis[5-amidino-2-benz-
imidazolyljpropane, 1,3-bis[5-(2-pyrimidyl)-2-benzimidazolyl]propane, 1,4-
bis[5-(2-pyrimidyl)-2-benzimidazolyl]butane, 1,4-bis[5-(2-pyrimidyl)-2-benz-
imidazoly|]-1-butene, 1,4-bis[5-(2-pyrimidyl)-2-benzimidazolyl]-2-butene,
1,4-bis[5-(2-pyrimidyl)-2-benzimidazolyl]-1-methylbutane, 1,4-bis[5-(2-pyri-
midyl)-2-benzimidazolyl]-2-ethylbutane, 1,4-bis[5-(2-pyrimidyl)-2-benz-
imidazolyl]-1-methyl-1-butene, 1,4-bis{5-(2-pyrimidyl)-2-benzimidazolyl]-

2 3-diethyl-2-butene, 1,4-bis[5-(2-pyrimidyl)-2-benzimidazolyl]-1,3-buta-



MDX- H210 (Medarex) 2C4 (Cenentech) NMDX-447 (Medarex) ABX-EG- (Abgeni x)
| MC-1C11 (I nCl one) BCX-1777 (PNP inhibitor, BioCryst) Ranpirnase

(ribonucle i ant, Alfacell) Galarubicin (RNA esi s inhibitor,
Dong- A) Tﬁ?éﬁ@?fﬁﬁ#{g (reducing agent, SR Internationzl%l(gp’ﬂ’r@‘kzoéfgpcystei ne
(reduci ng agent, Zanbon) WD 2005/ 063738 PCT/ EP2004/ 014205 -56 C CapCel | TM
( CYP450

diene and 1,4-bis[5-(2-pyrimidyl)-2-benzimidazolyl]-2-methyl-1,3-butadiene,

2,4-bis(4-guanylphenyl)pyrimidine, 2 ,4-bis(4-imidazolin-2-yl)pyrimidine,

2 4-bis[(tetrahydropyrimidinyl-2-yl)phenyl]pyrimidine, 2-(4-[N-i-propyl-

guanyl]phenyl)-4-{2-methoxy-4-[N-i-propylguanyl}phenyl)pyrimidine, 4-(N-

cyclopentylamidino)-1,2-phenylenediamine, 2,5-bis[2-(5-amidino)benz-

imidazoytlfuran, 2,5-bis[2{5-(2-imidazolino)}benzimidazoyllfuran, 2,5-bis[2-

(5-N-isopropylamidino)benzimidazoyljfuran, 2,5-bis[2-(5-N-cyclopentyl-

amidino)benzimidazoyllfuran, 2,5-bis[2-(5-amidino)benzimidazoy!lpyrrole,

2,5-bis[2-{5-(2-imidazolino)}benzimidazoyllpyrrole, 2,5-bis[2-(5-N-iso-
propylamidino)benzimidazoyl]pyrrole, 2,5-bis[2-(5-N-cyclopentylamidino)-
benzimidazoyl]pyrrole, 1-methyl-2,5-bis[2-(5-amidino)benzimidazoyl]-

pyrrole, 2,5-bis[2-{5-(2-imidazolino)}benzimidazoyl]-1-methylpyrrole, 2,5-

bis[2-(5-N-cyclopentylamidino)benzimidazoyl]-1-methylpyrrole, 2,5-bis[2-(5-

N-isopropylamidino)benzimidazoyl]thiophene, 2,6-bis[2-{5-(2-imidazolino)}-

benzimidazoyl]pyridine, 2,6-bis[2-(5-amidino)benzimidazoyllpyridine, 4,4'-

bis[2-(5-N-isopropylamidino)benzimidazoyl}-1,2-diphenylethane, 4,4'-bis[2-

(5-N-cyclopentyiamidino)benzimidazoyl}-2, 5-diphenylfuran, 2,5-bis[2-(5-

amidino)benzimidazoyllbenzo[b}furan, 2,5-bis[2-(5-N-cyclopentylamidino)-

benzimidazoyllbenzo[blfuran, 2,7-bis[2-(5-N-isopropylamidino)benzimida-
zoyiffluorine, 2,5-bis[4-(3-(N-morpholinopropyl)carbamoyl)phenyljfuran,

2 5-bis[4-(2-N,N-dimethylaminoethylcarbamoyl)phenyllfuran, 2,5-bis[4-(3-
N,N-dimethylaminopropylcarbamoyl)phenylifuran, 2,5-bis[4-(3-N-methyl-3-
N-phenylaminopropylcarbamoyl)phenylifuran, 2,5-bis{4-(3-N,N8,N11-
trimethylaminopropylcarbamoyl)phenyllfuran, 2,5-bis[3-amidinophenyl]-
furan, 2,5-bis[3-(N-isopropylamidino)amidinophenyljfuran, 2,5-bis[3-[(N-(2-
dimethylaminoethyl)amidino]phenylfuran, 2,5-bis[4-(N-2,2,2-trichloro-
ethoxycarbonylyamidinophenyljfuran, 2,5-bis[4-(N-thicethylcarbonyl)ami-
dinophenyl]furan, 2,5-bis[4-(N-benzyloxycarbonyl)amidinophenylifuran,
2,5-bis[4-(N-phenoxycarbonyl)amidinophenyl]furan, 2,5-bis[4-(N-(4-fluoro}-
phenoxycarbonyl)amidinophenylifuran, 2,5-bis[4-(N-(4-methoxy)phenoxy-
carbonyl)amidinophenyl}furan, 2,5-bis[4-(1-acetoxyethoxycarbonyl)amidino-



stimulant, Bavarian Nordic) GCS-100 (gal3 antagonist, dycoCenesys) GL7DT
I mmunogen (gastrin inhibitor, Aphton) Efaproxiral (oxygenator, Altos
Therapeutics) PlI-88 (heparanase inhibitor, Progen) Tesmlifen (histam ne

ant agoni St w ences) Histam ne (histam ne H2 st,
Maxim Ti a’o urlg%ﬁ(}?:f5| i nhi bitor, Ribapharm) Gl englﬁf/?ii)%l n gggrl n

ant agoni st, Merck KGaA) SR— 31747 (1L-178ntagoni st, Sanofi-Synt hel abo)

phenyljfuran and 2,5-bis[4-(N-(3-fluoro)phenoxycarbonyl)amidinophenyl]-
furan. Processes for the preparation of one of the above compounds are
described in US patents No. 5,428,051, 5,521,189, 5,602,172, 5,643,935,
5,723,495, 5,843,980, 6,172,104 and 6,326,395 or the US patent applica-
tion with the publication No. US 2002/0019437 A1.

Pentamidine metabolites are likewise suitable in the antiproliferative com-
bination according to the invention. Pentamidine is rapidly metabolised in
the body to at least seven primary metabolites. Some of these metabolites
have one or more actions in common with pentamidine. Pentamidine meta-
bolites have an antiproliferative action when combined with a benz-

imidazole or an analogue thereof.

Seven pentamidine analogues are shown below.

HN HN
}—@——C(CHZ)@OOH }—Q—C(CH2)4CH20H\
H,N

 HN
NH NOH

HN
NH
HZN ,

O

HN

NH
HZNJ\Q /\ﬂ/\ NH2
0 0



CCl-779 (nTOR kinase inhibitor, Weth) Exisulind (PDE-V inhibitor, Cell
Pat hways) CP-461 (PDE-V inhibitor, Cell Pathways) AG 2037 (GART i nhibitor,

Pfizer) WK- Il nogen activator inhibitor, WIex) - 14 VN
stinmul ant, %&ﬁ@i{%l feSci ences) Bortezom b (prot easo%ﬁgh?&?’gﬁfésrp,
MIlennium SRL-172 (T-cell stinmulant;74SR Pharma) TLK-286 (gl utathione-S
transferase inhibitor, Telik) PT-100 (growth factor agonist, Point

NOH NOH

NH
H,N 2

O/\/\/\O

The combinations according to the invention of compounds of the formula |
and formula V or analogues thereof and metabolites thereof are suitable for
the treatment of neoplasms. Combination therapy can be carried out alone
or in combination with another therapy (for exampie operation, irradiation,
chemotherapy, biological therapy). In addition, a person whose risk of

C developing a neoplasm is greater (for example someone who is genetically
predisposed or someone who previously had a neoplasm) can be given

prophylactic treatment in order to inhibit or delay neoplasm formation.

The invention likewise relates to the combination of kinesin ATPase
Eg5/KSP with the compounds of the formula V, pentamidine, analogues

thereof and/or metabolites thereof.

The dosage and frequency of administration of each compound in the com-
bination can be controlled independently. For example, one compound may
be administered orally three times daily, while the second compound may

— be administered intramuscularly once per day. The compounds may aiso
be formulated together, leading to administration of both compounds.

The antiproliferative combinations according to the invention can also be
provided as components of a pharmaceutical package. The two medica-
ments can be formulated together or separately and in individual dosage

amounts.

In another aspect, the invention encompasses a method for the treatment

of a patient who has a necplasm, such as a cancer, by administration of &



Therapeutics) Mdostaurin (PKC inhibitor, Novartis) Bryostatin-I (PKC

stimul ant,
( NF- kappaB
agoni st

GPC Biotech) R-Flurbiprofen (NF- kappaB inhibitor, Encore)
Active Biotech) Seocalcitol (vitam tor
%d%kgﬁéﬁ;{%m 601 (DNA antagonist, TransMl ec rfRogPﬁg&gl thin

3CPA

(ODC i nhi b| tor, |LEX Oncology) M nodrdhi-c acid (osteoclast inhibitor,

Yamanouchi )

I ndi sul am (p53 stinul ant,

compound of the formula {l) and (V) in combination with an antiproliferative
agent. Suitable antiproliferative agents encompass those provided in Table
1.

Above and below, all temperatures are indicated in °C. In the following
examples, "conventional work-up" means: if necessary, water is added, the
pH is adjusted, if necessary, to values between 2 and 10, depending on the
constitution of the end product, the mixture is extracted with ethyl acetate
or dichloromethane, the phases are separated, the organic phase is dried
over sodium suifate and evaporated, and the product is purified by
chromatography on silica get and/or by crystallisation. Rf values on silica
gel; eluent: ethyl acetate/methanol 9:1.

Mass spectrometry (MS):  El (electron impact ionisation) M*

FAB (fast atom bombardment) (M+H)’

ESI (electrospray ionisation) (M+H)"
APCI-MS (atmospheric pressure chemical ionisation — mass spectrometry)
(M+H)"

Example 1

*@bo




Eisai) Aplidin (PPT inhibitor, PharmaMar) Rituximb (CD20 anti body,
Genentech) Gentuzumab (CD33 anti body, Weth Ayerst) P& (haematopoiesis
pronot er, Phar magjenesi s) Inmmunolm (triclosan nouthwash, End

0
Tri acetyl ur " 385037 4%i ne prodrug, Wellstat) SN 4071 (%T’@B#é‘”ﬁb‘é?ﬁ,
Signature BioScience) TransM D 1071M -@FBrmunot oxi n, KS Bi onedi x) PCK-3145
(apoptosis pronoter, Procyon)

a. Reaction in the presence of trifluoroacetic acid (TFA)

The solution of the TFA salt of 4-terf-butylaniline in acetonitrile (4-tert-
butylaniline (0.50 g, 3.35 mmol) was taken up in acetonitrile (4 ml),
cooled to 0°C, and TFA {0.38 g, 3.35 mmol) was slowly added with stir-
ring) was added rapidly to a solution, cooled to 0°C, of 3-hydroxybenz-
aldehyde (0.41 g, 3.35 mmol) and 3,4-dihydro-2H-pyran (0.28 g,
3.35 mmol) in acetonitrile (2 mi), and the mixture was stirred at this tem-
perature for a further 60 min. The reaction solution was evaporated to
C dryness and separated by column chromatography, giving a colourless
solid (620 mg, 1.84 mmo!l, 55%), which proved to be an isomer mixture of

the respective racemic frans/cis compound in the ratio 13:1.

In order to separate the cis/trans isomers, the solid was taken up in 0.1 N
HC! in isopropanol (20 ml), 100 ml of each of diethyl ether and cyclohexane
were added, and the mixture was crystallised overnight at 4°C. The col-
ourless solid was filtered off, washed with a little diethyl ether and dried,
giving 570 mg (1.52 mmol) of the colourless compound rac-1 hydrochloride.
The mother liquor was evaporated to dryness in a rotary evaporator, and

the cis isomer was purified by column chromatography and converted into

O

the hydrochloride (70 mg, 0.19 mmol of a colourless solid).

Relatively small amounts of rac-1 and rac-2 were separated into the corre-
sponding enantiomers by chiral HPLC (2x Chiralpak AD 20 um, eluent:
methanol) and again converted into the hydrochiorides.

b. Reaction in the presence of hexafluoroisopropanol (HFIP)

In order to obtain higher yields of the cis isomer, hexafluoroisopropano!
(HFIP) was employed instead of TFA.



Dor ani dazol e (apoptosis pronoter, Pole) CHS-828 (cytotoxic agent,
Trans-retinic acid (differentiator, NIH M6 (apoptosis prom)ter
Apomi ne (apogt 0Si s ronoter, |ILEX Oncology) Urocidin a o tosi

2005/ 063735
pronot er,

Everlife)Ro-31-7453 (apopt 0si-§7SDX- 101 (apopt osi spronot er,

Leo)
MAXI A)

4/ 014205 -57 Cr CDA-11 (apopt os.spFGﬁ‘EPé‘W’“Bﬁz%.che)

La

Roche) pronoter, Salnmedi x)Brostallicin (apoptosis Ceflatonin
(apopt osi spronot er, Pharmaci a) pronoter, Chenenex)

4-fert-Butylaniline (0.50 g, 3.35 mmol), 3-hydroxybenzaldehyde (0.41 g,
3.35 mmol) and 3,4-dihydro-2H-pyran (0.28 g, 3.35 mmol) were dissolved
in acetonitrile (1 mi), HFIP (0.56 g, 3.35 mmol) was added dropwise at RT,
and the mixture was stirred at RT for a further 18 h. The reaction solution
was evaporated to dryness and separated by column chromatography,
giving a colourless solid (485 mg, 1.44 mmol, 43%), which proved to be an
iIsomer mixture of the respective racemic frans/cis compound in the ratio
1:1.6.

Separation of the isomers was carried out as described under a.).

C. Reaction in the presence of bismuth(Iil) chloride

3-Hydroxybenzaldehyde (0.41 g, 3.35 mmol) and 4-ferf-butylaniline (0.50 g,
3.35 mmol), each dissolved in acetonitrile (1 mit), were added at RT to a
suspension of BiCl; (0.21 g, 0.67 mmol) and anhydrous sodium sulfate
(0.40 g) in acetonitrile (2 mi), and the mixture was stirred at RT for 10 min.
3,4-Dihydro-2H-pyran (0.28 g, 3.35 mmol) was then added dropwise at RT,
and the mixture was stirred at RT for a further 30 min. The reaction solution
was filtered through Celite, the filtrate was evaporated to dryness and
purified by column chromatography, giving a colourless solid (850 mg,
2.51 mmol, 75%), which proved to be an isomer mixture of the respective
racemic trans/cis compound in the ratio 1:1.1.

Separation of the isomers was carried out as described under a.) .

d Reaction in the presence of ytterbium(lll) triflate

3-Hydroxybenzaldehyde (0.41 g, 3.35 mmol) and 4-tert-butylaniline (0.50 g,
3.35 mmol), each dissolved in acetonitrile (1 ml), were added at RT to a
suspension of Yb(OTf); (0.42 g, 0.67 mmol) and anhydrous sodium sulfate
(0.40 g) in acetonitrile (2 ml), and the mixture was stirred at RT for 10 min.
3,4-Dihydro-2H-pyran (0.28 g, 3.35 mmol) was then added dropwise at RT,



Al kyl ati ng agent sCycl ophospham deLonusti ne Busul f anProcar bazi ne
| f osfam deAl tret am ne Mel phal anEstranusti ne phosphate

Hexanet hyl nel am nelechl or oet ham ne Thi ot epaStrept ozocin
Chl oroarrbuc?"lol;’é’H"Q'}‘SaT’3 m de Dacar bazi neSerrustine Car nust i neCVERAPHRHAS

agent sCi spl ati nCar bopl atin Oxal i pl ati nZ280473 ( Anor MED)
Spi ropl ati nLobapl ati n (Aet ema) Car boxypht hal at opl ati nunatrapl ati n (Johnson
Tetrapl ati nMatt hey) O m pl ati nBBR- 3464 | propi ati n( Hof f mann-La Roche)
M 11 ' AP- 52
S 355 (Su Qntti ?rrfé) )rruixtureS w8a% s f?\rce%egts T for a further 30 min. The reaction solution
was filtered through Celite, the filtrate was evaporated to dryness and
purified by column chromatography, giving a colourless solid (780 mg,
2.31 mmol, 69%), which proved to be an isomer mixture of the respective
racemic trans/cis compound in the ratio 1:1.3.

Separation of the isomers was carried out as described under a.) .
e Reaction in the presence of scandium(ill) triflate

3-Hydroxybenzaldehyde {0.41 g, 3.35 mmol) and 4-tert-butylaniline (0.50 g,

C 3.35 mmol), each dissolved in acetonitrile (1 ml), were added at RT to a
suspension of Sc(OTf); (0.33 g, 0.67 mmol) and anhydrous sodium sulfate
(0.40 g) in acetonitrile (2 mi), and the mixture was stirred at RT for 10 min.
3,4-Dihydro-2H-pyran (0.28 g, 3.35 mmol) was then added dropwise at RT,
and the mixture was stirred at RT for a further 30 min. The reaction solution
was filtered through Cslite, the filtrate was evaporated to dryness and
purified by column chromatography, giving a colourless solid (620 mg,
1.84 mmol, 55%), which proved to be an isomer mixture of the respective
racemic frans/cis compound.

Separation of the isomers was carried out as described under a.) .

¢

f. Reaction in the presence of cerium{lV) ammonium nitrate (CAN)

CAN (0.37 g, 0.67 mmol) was added at RT to a solution of 3-hydroxybenz-
aldehyde (0.41 g, 3.35 mmol), 4-tert-butyianiline {0.50 g, 3.35 mmol) and
3,4-dinydro-2H-pyran (0.28 g, 3.35 mmol) in acetonitrile (10 ml), and the
mixture was stirred at RT for a further 30 min. The reaction mixture was
evaporated to dryness and purified by column chromatography, giving a
colourless solid (237 mg, 0.70 mmol, 21%), which proved to be an isomer

mixture of the respective racemic trans/cis compound in the ratio 5:1.



R fras—

Anti net abol i t esAzacyti di neTonudex Genctitabi neTrinetrexate
Capeci t abi neDeoxycof or nyci n 5- Fl uor our aci | Fl udar abi ne Fl oxuri di nePentostatin
2- Chl or odesoxyadenosi neRal ti t r eXee™- Ner caf™pur i neHydr oxyur ea
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2- Fl uor desoxycyti di nel r of ul ven (M3 Pha¥gna) Met hot r exat eDVDC ( Hof f mann- La
| dat rexat eRoche) Eth n | c idine Taiho opoi soner aseAnsacr i neRubi t ecan
(Super Gen) i nhi bitorsEpirubicinExatecan nesyl at e Et oposi de(Daiichi)
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Separation of the isomers was carried out as described under a.).

Example 2
0 _
: (Ao
B OUERAGRN
NH,
OH
s s :
- T
¢ s 0
OH OH
rac-3 rac-4
a. Reaction in the presence of triflucroacetic acid (TFA)

The solution of the TFA salt of 4-thiocyanatoaniline in acetonitrile (thio-
cyanatoaniline (0.46 g, 3.06 mmol) was taken up in acetonitrile (4 mi),
cooled to 0°C, and TFA (0.35 g, 3.06 mmol) was slowly added with stir-
ring) was added rapidly to a solution, cooled to 0°C, of 3-hydroxybenz-
c_ aldehyde (0.37 g, 3.06 mmol) and 1-vinyl-2-pyrrolidinone (0.34 g,

3.06 mmol) in acetonitrile (2 ml), and the mixture was stirred at this tem-
perature for a further 60 min and at RT for 18 h. The reaction solution
was evaporated, taken up using a little ethyl acetate and crystallised
using diethy! ether, giving a colourless solid (380 mg, 1.06 mmol, 35%),
which proved to be the cis isomer.

In order to separate the cis/trans isomers, the filtrate was evaporated to
dryness and purified by column chromatography, giving the frans isomer as
colourless solid (160 mg, 0.44 mmol, 14%),



WO 2005/ 063735 PCT/ EP2004/ 014205 -58 Antitunour antibiotics Irinotecan
(CPT-1 1) 7-Ethyl-10- hydroxycanptothecin Topotecan Dexrazoxanet

(TopoTar get
BBR- 3576 (
(Adriamycin)

Pi xantrone (Novuspharrna) Rebeccamnycin anal ﬁ%ue SEer I Xi s)
f#) Dactinomycin (Actinomycin D) DoxBfT/EF04014205
Deoxyrubi ci n Val rubi ci n-Baunor ubi ci n

Relatively small amounts of rac-3 and rac4 were separated into the
corresponding enantiomers by chirat HPLC (2x Chiralpak AD 20 um, elu-
ent: methanol) and converted into the hydrochlorides.

The following compounds according to the invention are obtained analo-
gously using the corresponding precursors. The retention times indicated

were obtained under the following conditions:

Method A:

Merck Hitachi LaChrom

Gradient 9 min

Flow rate : 1.5 ml/min from 80:20 to 0:100 (within 6 min), 0:100 (1 min),
back to 80:20 (within 1 min), water/acetonitrile

Water + TFA (0.1% vol)

Acetonitrile + TFA (0.1% vol)

Column : LichroCART 125-4 RP- LiChrospher 60, RP-select-B (5 pm/
60 mm)

Wavetength : 220 nm

Method B:

Merck Hitachi LaChrom

Gradient 9 min

Flow rate : 1.5 ml/min from 80:20 to 0:100 (within & min), 0:100 (1 min),
back to 80:20 (within 0.8 min), water/acetonitrile

Water + TFA (0.1% vol)

Acetonitrile + TFA (0.1% vol)

Column : Lichrospher RP-select-B (5 um/125 mm)

Wavelength : 220 nm

Method C.

Agilent 1100 Series

Gradient 3.5 min

Flow rate : 2 mi/min from 80:20 to 0:100 (within 2.3 min), 0:100 (0.5 min),
back to 80:20, water/acetonitrile

Water + TFA (0.1% vol)

Acetonitrile + TFA (0.1% vol)



(Daunonycin) Epirubicin Therarubicin Idarubicin Rubidazon Plicamycinp
Porfironycin Cyanonorphol i nodoxo- rubicin Mtoxantron (Novantron)
Di f1 onot ecan (Beaufour- |psen) TAS-103 (Tai ho) Elsamtruci nﬁ_‘( %%gct rum J-1

07088 ( Mer cWORZUBHY637INP- 1350 ( Bi oNumeri k) CKD- 602 ( ChonBCKE HY5 Kw 2170
(Kyowa Hakko) Amonafi de -81-

Column : p test research sample, Chromolith Performance RP-18e

(3 pm/100 mm)

Wavelength : 220 nm

Examples 3 - 654
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Azonafi de
( Bl enoxan)

MEN- 10755 (Menari ni

Pacl i t axel

Ant hr apyr azol e

Oxantrazol e

Losoxantrone Bl eonycin su

| fate

Bl eonycinic acid Bleonycin A Bleonmycin B Mtonycin C
GPX-100 (Gem Pharnaceuticals) Antimtotic a
Col chi ci ne

w

(8)

(9)

(10)

(11)

(12)

(13)

Vi nbl asti ne

-82-

300

266

340

322

328

365

Vi ncri st PQEEP P44

5.2 A
586 A
6.16 A
5.92 A
565 A
4.51 A
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Vi ndesine Dolastatin 10 (NCI) Rhizoxin (Fujisawa) M vobulin (Warner-

Lanbert) Cenadotin ( BASF)

Epot hil one B (Novarti s)
52 (Eli Li|W)200#645%5075
| DN 5109 (Bayer)

Ther apeuti cs)

(14)

(15)
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(17)
(18)
C
(19)
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RPR 109881 A (Aventis) TXD 258 (Aventis)
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E7010 (Abbot¢YE X Cel |
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»

CH

338
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338
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5.11 A
6.29 A
5.12 A
5.12 A
512 A

5.08 A



LU 223651 (BASF) D 24851 (ASTA Medica) ER-86526 (Eisai) Conbretastatin A4
(BMS) I sohonohal ichondrin-B (PharmaMar) ZD 6126 (AstraZeneca)

PEG Pacl i taxel (Enzon) AZz10992 (Asahi) !DN-5109 (Indena) WO 2005/063735
PCT/ EP2004/ WOABH06371359 C Aromatase inhibitors Thymi dyl at€/ERMMIALLLE

i nhi bi tors DNA ant agoni sts Farnesyl -84 -
(20)
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(21)
294 5.68 A
C (22)
324 5.36 A
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C (24)
357 3.224 C
(25)

322 2.888 C




transferase inhibitors Punp inhibitors Hi stone acetyl transferase
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Maf osfam de (Baxter International) Apaziquone (Spectrum Pharmaceuticals)
06- Benzyl guanine (Paligent) Tipifarnib (Johnson & Johnson) Perillyl
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Interferon Oncophage (Antigenics) GW (Progenics) Adenocarcinonma vaccine
(Biomra) ?P— | BioPharma) JRX-2 (I nmuno-Rx) PEP; {0 '

Bi otech) S ﬁ’cﬁ@é@%svacci nes (CTL | nmuno) Mel anona vacty Her E‘?ﬁf&q&mno)
p21- RAS vacci ne -90-

(56)
o/\l

296 427 A
(57)

324 4.93 A

- (58) OH

310 2.227 C
(59)

296 4.24 A

(60) HO.

O

352 5.1715.33 A

(61)

350 5.31 A




Genmvax) Cestrogens Conjugated oestrogens Ethynyl oestradi ol
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Lilly) WD 2005/063735 PCT/ EP2004/ 014205

ki nase i nhj %W?SH ous agents Tal aporfin (Light Scie
Pd- Bact er i ophie d Theralux (Yeda) (Theratechnol og

(EntreMed)
-61 C Photodynam c agents Tyrosine

Arzoxifen (Eli

nces
ng/fﬁ’Z(}(Mﬂl 14205

Lut eti um Texaphyrin Mot exafin-Gadol i ni-®h-( Phar macyclics) (Pharmacyclics)
Lefl unom de( Sugen/ Phar m

Hypericin Imatinib (Novartis)

(74)

CHIRAL

(75)

C (76)

(77)

(78)

(79)

322

322

338

386/388

376

343

6.11

5.87

5.31

6.32

6.35

6.24



acia) ZD1839 (AstraZeneca) Erlotinib (Oncogene Science) Canertjnib
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agoni st, Ri bapharm) Alvocidib (CDK inhibitor, Aventis) CV-247 (COX-2
inhibitor, 1vy Medical) P54 (COX-2 inhibitor, Phytopharm CapCell Th
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agent, SRl International) N Acetylcysteine (reducing agent, Zanbon)
R- Fl ur bi profen (NF- kappaB i nhi bitor, Encore) 3CPA (NF-kappaB inhibitor,
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Tiazofurin (IMPDH inhibitor, Ri bapharm GCilengitide (integrin antagonist,
Merck KGaA) SR-31747 (IL-1 antagonist, Sanofi-Synthelabo) CCI-779 (mIOR
ki nase inhjhitor &et h) Exisulind (PDE-V inhibitor, Cell Pathways) CP-461
(PDE-V i nhi BiAWOSV63E | Pat hways)wdG 2037 (GART i nhi bi t oOPCT/EPHIOZ/@I4ROSNK- UKL
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SRL-172 (T-cell stinmulant, SR Pharma) TLK-286 (glutathione-S transferase
inhibitor, Telik) PT-100 (growh factor agonist, Point Therapeutics)

M dostaurin_ (PKC inhibitor, Novartis) Bryostatin-1 (PKC stinulant, GPC
Bi ot ech) 251063135 pt osi s  pronoter, Everlife) SDx- 10PCYERIpY420S
pronoter, Salnmedix) Ceflatonin (apoptosgs pronoter, ChenGenex)

PCT/ EP2004/ 014205 M nodronic acid (osteoclast inhibitor,
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PCK- 3145 (apoptosis pronoter, Procyon) Doranidazole (apoptosis pronoter,
Pol a) CHS-828 (cytotoxic agent, Leo) Trans-retinic acid (differentiator,

NI H) MX6 (a%%ﬁ%lb% ronoter, MAXIA) Apom ne (apoptosis pronmoter, |LEX
Oncol ogy) 7'?5apopt 0osis pronoter, Bioniche) Ro-BEIERYWY40EA3BDL OSi S
pronoter, La Roche) Brostallicin (apopt@sis pronoter, Pharnmacia) The
conpounds of the fornula | are preferably conbined with known anti- cancer

agent s:
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WD 2005/ 063735 PCT/ EP2004/ 014205 -63 The present conpounds are al so
suitable for conbination with known anti- cancer agents. These known

anti - cancer ents include the foll ow ng: oes- trogen receptor nodul ators,
andr ogen re@@ﬁ?ﬂ?“ﬁﬁ Hul ators, retinoid recep- tor nmodul aPETEP2GYOBROK C
agents, antiproliferative agents, prenyigzprotein transferase inhibitors,
HVG CoA reductase inhibitors, HV protease inhibi- tors, reverse

transcri ptase inhibitors and ot her angi ogenesis inhibitors. The present
conpounds are particularly suitable for admnistration at the same tinme as
radiotherapy.(1 e synergistic®¥ffects of inhibition of VEGF in com bination
w th radi otherapy have been descri bed by specialists (see WO 00/61186).
"Qestrogen receptor ors” refers to conpounds which interfere with or
i nhi bit the binding6f oesfroden to the re%ﬁ tor, rqggédless f mecha- nism
Exanpl es of oestroegen Tes gt nodul at ors i*fCl ude, are not*lim ited to,
t anoxi fen, ral oxifen '»ene LY353381, LY 117081, toremnfene,
fulvestrant 4-17- (2, 2= -%- oxopr opoxy- 4- net hyl - 2-[ 4-[2-(1- piperid-
|nyl)ethoxy]phenyl] 2H 1- benzo an- 3-yl ] phenyl 2, 2-di net hyl pr opanoat e,

4,4 - dlhydroxunqnzophenone(; 4- d|n|trophenylhydrazone and SH646. "Androgen
receptor nodul at' or s" refers 0 conpounds which interfere with

380 4.72 A
C (128)
340 592 A
(129)
328 5.65 A
C
383 5.23 A

(131)

330 5.41/ 5.55 A



or inhibit the binding of androgens to the receptor, regardl ess of necha-
nism Exanpl es of androgen receptor nodul ators include finasteride and

ot her b5a-red "; 3%5 inhibitors, nilutamde, flutam de, bical utam de,
liarozole AMHUNP¥3t%er one acetate. "Retinoid receptor nBEGERRWIEMMBfers to
conmpounds which interfere wwth or inhi#p3-the binding of retinoids to the
receptor, regardl ess of mechanism Exanples of such retinoid receptor
nodul ators include bexarotene, treti- noin, 13-cis-retinoic acid,
9-cis-retinoi cid, a-difluoronmethylornithine, |LX23-7553,

trans-N-(4'- moxyphenyl )retinam de and N-4-carboxyphenyl - retinam de.
"Cytotoxic agents" refers t of cofpounds which result in cell death primarily
t hrough direct actiqr ~cedl ul ar function or inhibit or interfere with

cel | D 2005/ 063735 P 004 014205 - 64 gagosi s, i ggluci ng gkl at ng
gCHOFr 9y TR ercal ators, mcrotubulin® nhibitors and

agents, tunmour necrosis ( 3
t opoi sonerase i nhibitors. Exlarrplf cytot oxi c agents include, but are not
limted to, tirapazinmne, sertenef, cachectin, ifosfam de, tasonermn,

| oni dam ne, carboplatin, altret- am ne, predninustine, clibronodulcitol,
rani nusti ne, (f38)enusti ne, neda- Ioﬁli n, oxaliplatin, tenozolom de,

hept apl ati n, estranustine, | WE osyl fan

435 3.97 A

C (134)
296 4.83 A

(135)
307 4.72 A

C (136)
336 5.01 A

(137)

352 5.15 A




tosyl ate, trofosfam cle, ninustine, dibrospidiumchloride, pumtepa, |oba-
platin, satraplatin, profironycin, cisplatin, irofulven, dexifosfam de, cis-
am nedi chl or o( 2- net hyl pyri di ne) pl ati num benzyl guani ne, gl uf osfam de,
GPX100, (tr¥A200506313  trans)bis-mu- (hexane-1, 6-d i anﬂ%éﬂﬂﬁ”%@ i ne-
platinun(il)]bis[diamne(chloro)platinugg-l)] tetrachloride, diarizidinyl-
spermne, arsenic trioxide, 1 -(11 -dodecyl am no-1 O-hydroxyundecyl)-3, 7-
di met hyl xant hi ne, zorubicin, idarubicin, daunorubicin, bisantrene, ntoxan-
trone, pirarubicin, pinafj,de, valrubicin, anrubicin, antineoplastone, 3'-de-
am no- 3' - nor {#i@) i no- 13- deoxp- 10- hydr oxycar ni nomyci n, annamycin, gal a-
rubicin, elinaficle, MENLO7H%5 and 4-denet hoxy- 3-deam no-3-aziridinyl -4-
met hyl sul f onyl daunarubi ci ee WD 00/50032). Exanpl es of microtubulin
i nhi bitors include | tax vi ndesi ne s at e,
3',4' -di dehydro-4'-d¢ ' norvincaleukob?ggtine?rggé%?gxol,A¥hizoxin,
dol astatin, mvobuli S i ¥, auristatin, cemadotin, RPR109881,
BM5184476, vinfl unine, ¢in, 2,3,4,5,6-pentafl uoro-N(3-fl uoro-4-
met hoxyphenyl ) benzenesul f onam™~d€;, anhydrovi nbl astine, N, N-di nethyl -L-
val yl -L-valy met hyl - L-val yl - Nr/olyi-L-proIine-t-butylarn'de, TDX258 and
BM5188797. one exanpl es of tétgf onerase inhibitors are topotecan,
hycapt anmi ne, irinotecan, rubi'teean, 6-ethoxypropionyl-3',4' -0 exobenzylid
nechartreusin, o

435 3.97 A

c »

(140)

351 4.29 A
CH
(141)
A

351 3.97 A

O

340 2.87 C

338 2414 Cc




9-nethoxy- , N-di met hyl - 5-ni tropyrazol o[ 3, 4, 5-kl Jacri di ne-2- (6H)pr pan-
am ne, -anlno 9-et hyl -5-fl uoro- 2, 3-di hydro-9- hydr oxy-4-nethyl-1H 12H b

nzo[de]pyr [ 7] i ndol i zi no[ 1, 2b] qui nol i ne- 10, 13(9

t ot ecan, %Pg ?ﬁngggropylanlno)ethyl] (ZOS)canptotheC|rréhiﬁﬁ&g 49%BNPH
100, BN80915, BN80942, etoposide phosphtse, teni poside, sobu WO 2005/ 063735
PCT/ EP2004/ 014205 -65 zoxane, 2'-di nethyl am no-2'-deoxyetoposide, G.331,
N-[ 2- (di met hyl - am no) et hyl ] - 9- hydr oxy- 5, 6- di et hyl - 6H pyri do[ 4,
3-b]carbazo|§&% carbox- am de, asul acri ne,

(5a, 5aB, 8aa o- [ 2- [N—[ di met hyl am no) et hyl ] - N-

nmet hyl am no] et hyl ] - 5- [ 4- hydr oky- 3, 5- di net hoxyphenyl ]-5, 5a, 6, 8, 8a, 9- hexo-
hydrofuro(3',4':6,7) nQ(# 3-d) - 1, 3-di oxol - 6-one, 2, 3-(net hyl enedi oxy) -
5- et hyl - 7- hydr oxy- 8 hox benzo[ogphenangbq|m|MLug 36, 9- bi sfp(2- am no-

et hyl ) am no] benzo[ g] rset 0-di one, 5-(3- anlnopropylanlno) 7, 1

0- di hydr oxy- 2- ( 2- hydr oxyethyl onet hyl ) - 6H pyrazol o[ 4,5, 1-de]-
acridin-6-one, NJ[1- di et hy no) et hyl am no] - 7- met hoxy- 9- oxo- 9H-t hi o-
xant hen- 4-yl met hyl ] f or mam de, N:(2-(di nmethyl am no)ethyl)acridi ne-4-car-
boxam de, (@Qﬂ(dlnethylanlnofamﬁyl]anino]-3-hydroxy-7H—indeno[2,1-c]-

qui nol i n- 7 one and di nesna. tV proliferative agents" include antisense
RNA and DNA ol i gonucl eoti des

407 3.65 A

C g
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such as G3139, 0DN698, RVASKRAS, GEM231 and |1 NX3001 and anti- netabolites
such as enocitabine, carnofur, tegafur, pentostatin, doxifluri- dine,
trimetrexate, fludarabine, capecitabine, galocitabine, cytarabine

ocf osf at e, ' sodi um hydrate, raltitrexed, palti ' i Lefur,
tia- zofurﬂ&?iggﬁggggine, nol at rexed, penetrexed, nelzaﬁgﬁﬁﬁégwﬁﬁg%%oxy-Z'-
met hyl i denecyti di ne, 2'-fl uoromet hyl end0g'-- deoxycytidine, N-[5-(2, 3-di-

hydr obenzof uryl ) sul fonyl]-N -(3, 4-di chl orophenyl )urea, N6-[4-deoxy-4-[N2-
[2(E), 4(E)-tetradecadi enoyl ] gl ycylami no]-L-glycero-B-L-nmannohept o-
pyranosyl]ad@ ige, apl i di ne, ecteinascidin, troxacitabine, 4-[2-am no-4-0xo0-
4,6,7,8-tetr %9 ro-3Hpyrimdino[5,4-b]-1,4-thiazin-6-yl-(S)-ethyl]-2,
5-thie- noyl-L-glutamc aci{l, am nopterin, 5-fluorouracil, alanosine,
11-acetyl - 8-
(car banoyl oxymet hyl') - 4 nyl- 6- met hoxy- 14spga- 1, 11-glpgzat et r pacycl o-
(7.4.1.0.0)tetradeca- B t LA en-9-yl acetic acid ester, swainsonine, |one-
trexol, dexrazoxane, nethidﬁin 2' -cyano- 2' - deoxy- Nd-pal m t oyl - 1- B- D

ar abi nof uranosyl cytosi ne and agn nopyri di ne- 2- car boxal dehyde t hi o-

sem car bazone. "Anti proliferative agents" al so include nonoclonal anti-
bodies to gr@h factors othe tMan those |isted under "angi ogenesi s in-

hi bitors”, such as trastuzu %xxénd t unmour suppressor genes, such as p53, WO
2005/ 063735 PCT/ EP2004/ 01 _66

413 3.52 A

C (151) @
k@f 456  1836/1930 C

(152)
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C (153)

435 3.95 A

(154) W

435 3.97 A




whi ch can be delivered via reconbi nant virus-nedi ated gene transfer (see US
Patent No. 6,069, 134, for exanple). Particular preference is given to the
use of the ¢ qpound according to the invention for the treatnent and
prophylaxis“&%‘mﬁmﬁﬁﬁ di seases. The tunour is preferabl yPEEERMOEBI4R950m t he
group of tumours of the squa- nous epitifpgfii um of the bl adder, of the
stomach, of the kidneys, of head and neck, of the oesophagus, of the
cervix, of the thyroid, of the intestine, of the liver, of the brain, of
the prostate,, of the urogenital tract, of the lym phatic system of the
stomach, of (1§§)Iarynx and/Qr of the lung. The tunour is furthernore
preferably selected from§he)group |ung adeno- carcinoma, small-cell |ung
carci nomas, pancreatiexgancef, glioblastoms, colon carcinonma and breast
carcinoma. Preference ig her nor e given3%8 t he use éor the treatnment of a
tumour of the bl ood “&f IR ?%tenl prererably fd? t he tréhtnent of a
tunour selected fromjihe gr of acute nyelotic |eukaem a, chronic
nyelotic | eu- kaem aF &
| eukaem a. The invention al so enconpasses a nethod for the treatnent of a
patient who(158 a neoplasm such as a cancer, by adm nistration of a) one
or nore of the conpounds of formula I: b) and one or nore of the
conpounds of the fornula V agi d-addi tion

308 5.87 A
351 6.64 A
(158) FF
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salts thereof, in particular hydrochl orides: WO 2005/ 063735

PCT/ EP2004/ 014205 -67 -(CH2)P V Cin which Y and Z' each, independently of
one another, denote Q0 or N, R6 and R7 each, independently of one another,
denote H, MO IR, oc1- 10-al kyl, OCF3, NO2 or NH2, PCHERWHE14205 i nt eger
between 2 and 6 inclu- sive, and R8 and{J8> are each, independently of one
another, preferably in the neta- or para-position and are selected fromthe
group: NOH\ND NH2 N ~N,N and NOH N_NH2 H where the first and second
conpound are 1ae,glrri ni stered sinultaneously or wthin 14 days of one another
in anmounts whi®h are sufficient to inhibit the grow h of the neoplasm The
conbi nation of the_c the formula | with the conpounds of

406/408  6.48 A
N s
H
(162)
> A
S
O 409 5.04 A
e
C (163) 0{,\/} o
‘ 337 411 A
U
CH
(164)
O
375 6.53 A
312 36 A

322 6.11 A




the fornmula V and ot her pentam di ne anal ogues results in a synergistic
action in the inhibition of neopl asias. Conbinati ons conprising the com
pounds of té@éf’?@%k}% V are nentioned, for exanple, in W 02058684. WD

2005/ 063735 4/ 014205 -68 The mechani sm of act i BnI/BF200€04205 di ne or
derivatives thereof has not been clear108-expl ained at present: pentam dine
or derivatives thereof appears to have pleiotropic actions since it results
in a decrease in DNA, RNA and protein synthesis. It was recently described
t hat pentam F‘fé]ﬁ is a capable i¥hibitor of PRL1, -2 and 3 phosphat ases

(Pat hak et al'.%’72002) and tyrpsine phosphatases, and overexpression thereof
is associated with ne pl as¢ic~mal i gnant tunours in humans. On the ot her
hand, it has been deg€Cribedlthgt pentam dine is a nedi canent which binds to
the DNA mi nor groove a at al., 2a@4) and isqgble topexert its
action via distur- banc e pressi on and/or DNA synthesis. The
attached experinents show t hgt: ot pent am di ne and al so the conpounds of
the formula 1 maintain cells in e &/ Mcell cycle. the conbination of
pent am di ne and conpounds of the fornula | have additive to synergistic
actions on cél@8)prolilferati

338 528 A

C (169)

343 6.32 A

(170)
307 4.40/456 A

c (171)
307 4.27 A

(172)

J w53 A

§ )



O her suitabl e pentam di ne anal ogues include stilbamdine (G1) and

hydr oxysti | bam dine (G 2) and indol e anal ogues thereof (for exanple G 3):
(G1) W Zo‘grgh/zg&ﬁ@%ﬁPCT/ EP2004/ 014205 -69 OH (G 2) and HN\H N |1 NH2 C
(G 3) Each ®3 Rt may be replaced, independent!y ofCHERZOSHUMAS, by
one of the units defined above for R&:add R'. As in the case of

benzi m dazol es and pentam di nes, salts of stil bam di ne, hydroxystil bam di ne
and indole derivatives thereof are also suitable for the process accordi ng
to the invenig}ion. Preferred salts include, for exanple, dihydrochloride
and met hane- (W@)f onat e sab Still other anal ogues are those which fal

under a formula which aregpro

310 5.17 A

(174)

O o 310 5.33 A

CHIRAL

C (175)

328 5.71 A
(1 76) CHIRAL
328 5.68 A
- (177)
368 5.25 A

350 5.2 A




vided in one of the US Patents No. 5,428,051, 5,521,189, 5,602,172,

5,643, 935, 5,723,495, 5,843,980, 6,172,104 and 6, 326,395 or the US pat- ent
applicatio publication No. US 2002/0019437 Al,_each of which is
i ncor por at E\q\%%ﬂﬁﬁ%@m. rety by way of reference. |11 ustPGVERA0UMA205 o 05
i ncl ude 1, 5-bi s(4'-(N hydroxyam di no) pheifoxy) pent ane, 1, 3-bis(4'-
(N—hydroxyanidino)phenoxy)propane,1,3-bis(2'-nethoxy-4'-(N—hydroxy-

am di no) phenoxy) propane, 1, 4-bis(4'-(N-hydroxyanm di no) phenoxy) but ane,
1,5-bis(4" -( droxyanldlno)phenoxy)pentane 1, 4-bis(4" - (N hydroxy-
anldlno)phen but ane, obs(4' - (4 hydroxyan1d|no)phenoxy)propane WO
2005/ 063735 PCT/EP20|£/0142v 70
1, 3-bis(2 - nethoxy-é Sy anldlno)phenoxy)propane 2, 5-bi s[ 4-

am di nophenyl ] f ur an, ani di nophengbgf ur an Q;g@nlde opi e, 2, 5-

bi s[ 4- am di nophenyl | f uraf bis-" hyl am de oxi ne, 2, 5-bis[4- anldlno-
phenyl ] furan bi s-O et hyl ani de okir 5 2, 8- dlanldlnodlbenzothlophene 2, 8-

bi s(N-i sopropyl am di no) car bazol e, 2,8-bis(N—hydroxyanidino)carbazole,

2, 8-bi s(2-i mdazolinyl)di benzot hi ophene, 2, 8-bi s(2-im dazolinyl)-5,5-di oxo-
di benzot hi opf8ty, 3, 7-di am di podi benzot hi ophene, 3, 7-bi s(N-i sopropyl -

am di no) di benzot hi ophene, 397-bj s(N- hydroxyam di no) di benzot hi ophene,

| 294 5.2 A
N ..,m©
H
C (181)
328 5.01 A
(1 82) CHIRAL
328 5.01 A
C (183)
367 2.142 C

(184)

340 2.992 C




3, 7-di am nodi benzot hi ophene, 3, 7-di br onodi benzot hi ophene, 3, 7-di cyano-
di benzot hi ophene, 2, 8-di am di nodi benzof uran, 2,8-di-(2-im dazolinyl)-
di benzof ur - di-(N-i sopropyl am di no) di benzofuran, 2, 8-di-(N-hydroxyl -
ani di no) di oo 52‘%‘2?13,5 3, 7-di - (2-i m dazol i nyl ) di benzof ur a‘FFBT’%" 04{9142055
propyl am di no) di benzof uran, 3, 7-di - ( A-y@r-oxyl am di no) di benzof uran, 2, 8-
di cyanodi benzof uran, 4, 4'-di brono-2,2'-dinitrobi phenyl, 2-nmethoxy-2'-nitro-
4, 4" - di bronobi phenyl, 2-nmethoxy-2'-am no-4, 4' -di br onobi phenyl, 3,7-di-
bronndibenzobﬂgﬁn, 3, 7-di cyanodi benzof uran, 2, 5-bi s(5-am di no-2-benz-
i m dazol yl) pyrrele, 2,5-big (2-imdazolinyl)-2-benzi mdazol yl ] pyrrol e,
2,6- bis[5-(2-imdazgli - 2-Jbenzi m dazol yl ] pyri di ne,
1- net hyl - 2, 5- bi s(5- am i 2- benzi m dazol yl ) pyrrol e,
1-met hyl - 2, 5- bi s[ 5-( 2- -2-benz- pgpdazol yl4ggrrole, a
1- et hyl - 2, 5-bi s[ 5-(1, 4, 5, git r ghydr o- 2- pyri m di nyl ) - 2-
benzi m dazol yl ] pyrrol e, 2,6-bisg~gm di no-2-benzi m dazoyl ) pyri dine, 2, 6-
bi s[5-(1, 4,5, 6-tetrahydro-2-pyrii m di nyl)-2-benzi m dazol yl ] pyri di ne, 2,5-bis-
(5-am di no- 2- benzi m dazol yl ) furan, 2,5-bis[5-(2-im dazolinyl)-2-benz-
i m dazol yl | f{€&), 2, 5-bi s(5-)\-isopropyl am di no-2-benzi m dazol yl)furan, 2,5-
bi s(4- guanyl phenyl) , 5-i s(4- guanyl phenyl) - 3, 4-di net hyl furan, 2, 5-
di-p-[2-(3,4,5, 6-ts m dyl ) phenyl ] f ur an,
2, 5-bis[4-(2-1imdazo phenyl ] f ur an,

i i1i di oyl ) } phefA PR t ol yIBRY) f ur anh

phﬁ?;}lig-p-(tolyloxy)furan, 2,5-bi s{4-[5-(N-2-

2,5-[bis{4-(2-imdazol rnyl

C (187)

H 312 1.213 C
(188)
0
337 4.32 A
c (189)
359 2.403 c
(190)

347 2.921 C




am noet hyl am do) benzi m dazol - 2-yl | phenyl }furan, 2,5-bis[4-(3a,4,5,6,7, 7a-
hexahydr o- 1H benzi m dazol - 2-yl ) phenyl ] furan, 2,5-bis[4-(4,5,6,7-tetra-
hydro- I H 1, 3,4l i.a- 2-yl ) phenyl ] furan, 2,5-bis(4-N, N dj rbaox WO
2005/ 063735@9%‘9’5@%84/014205 ~71 C C hydr azi dophenyl )W‘C"?“P"%

2, 5- bi s{4-[2- (N-2- hydr oxyet hyl )i mi dazol%18yl j phenyl }- furan,

2, 5-bi s[4- (N-i sopropyl am di no) phenyl ] furan, 2,5-bis{4-[3-(dinethyl-

am nopr opyl ) am di no] phenyl } furan, 2,5-bis{4-[N(3-am nopropyl)am di no] -
phenyl } furan 1@92] 5-bi s[2- (i mi dzaol i nyl ) phenyl ] - 3, 4- bi s( et hoxynet hyl ) f ur an,
2, 5-bi s[ 4- N-Q I ?nat hyl am noet hyl ) guanyl ] phenyl furan, 2,5-bis{4-[ (N 2-

hydr oxyet hyl ) guanyl ] U an, 2,5-bis[4-N(cycl opropyl guanyl ) phenyl ] -
furan, 2,5-bis[4-(N N am nopropyl ) guanyl ] phenyl furan, 2,5-bis{4-][2-
(N-ethylinm dazolinyl) : uran, 2,5-big§z-[ N (3-pestyl guapyl )]} phenyl -
furan, 2,5-bis[4-( 8 nyl ) phenyl ] - 3- net hoxyfuran, 2,5-bis[4-(N-iso-
pr opyl am di no) phenyl ] et by \N, bis[5-am di no-2-benzi m dazol yl]-

nmet hane, bi s[5-(2-im dazol {XI ) - 2 zi m dazol yl ] net hane, 1, 2-bi s[5-am di no-
2- benzi m dazol yl ] et hane, 1, 2-bis{5-(2-i m dazol yl)-2-benzi m dazol yl ] et hane,
1, 3- bi s[ 5- anf182ho- 2- henzi mi dagzol yl ] propane, 1, 3-bi s[5-(2-i mi dazol yl)-2-

322 6.53 7 A

C (193)
380 477 A

(194)
338 4.91 A

c (195)
353 5.65 A

(196)
350 5.31 A

OH



benzi m dazol yl ] propane, 1, 4-bi s[5-am di no-2-benzi m dazol yl ] propane, 1, 4-
bi s[ 5-(2-i m dazol yl) - 2-benzi m dazol yl ] but ane, 1, 8-bi s[5-am di no-2-benz-

i m dazol yl #(()@t ane, trans-1, 2-bi s[5-am di no-2-benzi m dazql Im](et h&n&g 1, 4-
bi s[ 5- (2-i WAELSO)2 2- benzi ni dazol yl ] - 1- butene, 1, 4-bi é’fé PROMER ol yI ) - 2-
benzi m dazol yl ] - 2- but ene, 1, 4-bi s[5-(24n4+dazol yl ) - 2- benzi m dazol yl ] -1-

nmet hyl but ane, 1, 4-bi s[5-(2-im dazolyl)-2-benzi m dazol yl]-2-et hyl but ane,

1, 4-bi s[5-(2-i mdazol yl)-2-benzi m dazolyl]-1-nmethyl -1 -butene, 1,4-bis[5-(2-
i m dazol yl)-2-benzi mi dazol yl ] -2, 3-di et hyl - 2- but ene,

1, 4- bi s[ 5- (4P dazol yl ) - 2- benzi ni dazol yl ] - 1, 3- but adi ene,

1, 4-bi s[5-(2-i mdazol yl) - 2ebénzi m dazol yl ] - 2-net hyl -1, 3- but adi ene,

bi s[ 5- (2-pyrim dyl) -2-benz] m dazol yl ] mret hane, 1, 2-

bi s[ 5- (2- pyri m dyl idazol yl ] et hapg;sgh 3- bi g[$r am di ng- 2- benz-

i m dazol yl ] pr opane, -(2-pyri mdyl)-2-benzi mdazol yl ] propane, 1, 4-

bi s[5-(2-pyrimdyl)-2-Bénzk m ezl yl ] but ane, 1, 4-bis[5-(2-pyrimdyl)-2-benz-
i m dazol yl ] -1-butene, 1, 4-'bi s@zgrpyri m dyl ) - 2- benzi m dazol yl ] - 2- but ene,

1, 4-bi s[ 5-(2-pyrimdyl)-2-benzrfm dazol yl ] - 1- net hyl but ane, 1, 4-bi s[5-(2-pyri -
m dyl') - 2- benzi8g) dazol yl ] - 25
i m dazol yl ] -1-nmethyl/- 1- but gne,
2, 3-di et hyl - 2- but epe i
2005/ 063735 PCT/ EP

yl but ane, 1, 4-bis[5-(2-pyrimdyl)-2-benz-
1, 4-bis[5-(2-pyrimdyl)-2-benzi mdazol yl] -
5- (2-pyrimdyl)-2-benzi m dazolyl]-1, 3-buta WO

356 5.69 B

C (199)

400 549 A

398 4.69/ 4.85 A

C (201)  chira

356 573 B

(202) cHRAL F

356 573 B



C di ene and
1, 4-bi s[ 5-(2- pyrlnldyl) 2- benzi m dazol yl ] - 2- net hyl - 1, 3- but adi ene,

2, 4- bi s(4-guan henyl ) pyri m di ne, 2, 4-bis(4-imdazolin-2- rimdine,
2, 4-bis[ (t&’?&%’?@ﬁﬁﬂgri m di nyl - 2-yl ) phenyl | pyri ni di ne, M&é(‘"ﬁﬂépw -
guanyl]phenyl)-4-(2-nethoxy-4-[N—i-prgpy5guanyl]phenyl)pyrlnldlne, 4- (N
cycl opentyl am di no) - 1, 2- phenyl enedi am ne, 2, 5-bi s[ 2-(5-am di no) benz-

i m dazoyl ] furan, 2,5-bis[2-{5-(2-im dazolino)}benzim dazoyl]furan,

2, 5-bi s[ 2- (5 N—|sopropylan1d|no)ben2|n1dazoyl]furan

2, 5- bi s[ 2- (52RBLyemwrspent yl di no) benzi ni dazoyl ] f ur an,

2, 5-bi s[ 2-(5- anldlno}ben2|@rﬁaioyl]pyrrole

2,5-bist2-{5-(2-i

propylanldlno)benz¢n1'
benzi m dazoyl | pyrrol e
pyrrole, 2,5-bis[2-{5- {

} benzi m dazoyl ] pyrrol e, 2,5-bis[2-(5-Niso-
pyrrole, 2,5- 2-(5 | opentyl am di no) -
, 5- bls[2 an1d|2%3 enzi m dazoyl ] -
no) } benzi m dazoyl ] - 1- net hyl pyrrole, 2, 5-
bi s[ 2- (5- N-cycl opent yl argefi no) b i m dazoyl ] -1-met hyl pyrrol e, 2,5-bist2-(5-
N-i sopr opyl am di no) benzi m dazoyft hicaphene, 2, 6-bi s[2-{5-(2-im dazolino)}-
benzi m dazoylbayri gige, 2, 6-bi s[2-(5- an1d|no)ben2|n1dazoyl]pyr|d|ne 4,4" -
bi s[ 2- (5- N-|sopropyla dlnob enzi m dazoyl ] -1, 2-di phenyl et hane, 4,4'- bls[2-
(5-N-cycl opent yl ankdi o)benl|n1nazoyl] 2, 5-di phenyl furan, 2,5-bis[2-(5-
am di no) benzi m dazo [ ran, 2,5-bis[2-(5-Nc Iopent | am di no) -
benzi m dazoyl ] benzodf b] 2, 7- bIS[2 (5- 35 sopr opy %ﬁ1d|no)%enzinida-

C (205) chraL
Fr

368 5.41 A
o
H
L
(206) CHRAL F
F
368 544 A
c (207)
370 6.08 A
(208)

- B
N 494/496/498 6.19 A
OH
Br



zoyl ] fluorine, 2,5-bis[4-(3-(Nnorpholinopropyl)carbanoyl)phenyl]furan,
2, 5-bi s[ 4- (2- N, N-di net hyl am noet hyl car banoyl ) phenyl ] furan, 2,5-bis[4-(3-
N, N- di met hyl am nopr opyl car banoyl ) phenyl ] furan, 2, 5-bi s[4-(3-N nethyl -3-
N- phenyl am r banoyl ) phenyl ] furan, 2,5-bis[4-(3- N11-

trimet hyl am\ﬂﬁg[ﬁdr%@\é%/ﬁgar bamoyl ) phenyl ] furan, 2,5-bis[3- arﬁ%%&ﬁﬁ‘é%ﬁ“}s- furan,
2, 5-bi st 3-(N-i sopropyl am di no) am di nopHdfyl ] furan, 2,5-bist3-[(N(2-

di met hyl am noet hyl ) am di no] phenyl furan, 2,5-bis[4-(N-2,2,2-trichl oro-

et hoxycar bonyl ) am di nophenyl ] furan, 2, 5-bis[4-(N-thioethylcarbonyl)am -

di nophenyl ] f rﬁg 2, 5- bi s[ 4- (Mabenzyl oxycar bonyl ) am di nophenyl ] f ur an,
2,5-bis[4-( I\@B noxycar bonyl )ifam di nophenyl ] furan, 2, 5-bis[4-(N(4-fluoro)-
phenoxycar bonyl ) am di nophe uran, 2, 5-bis[4-(N(4-nethoxy)phenoxy-

P, 5-bi s[4-(1-acet oxyet hoxycar bonyl )am di no WO
2005/ 063735 PCT/ EP2(04 -73 C phenyhjfuran amggo B
2,5-bis[4-(N-(3-fl uorag noxycar bonyl ) am di nophenyl]- furan. Processes for
the preparation of one™® e ™3 e®onpounds are described in US patents
No. 5,428,051, 5,521,189, 5!60} 2, 5,643,935, 5,723,495, 5,843,980,
6,172,104 and 6, 326, 3% or the patent applica- tion with the publication
No. US 2002/(@109437crMkaL

350 5.33 A
C (211)
350 5.33 A
(212)
310 475 A
310 4.75 A
(214) CHIRAL OH

310 472 A




Pent am di ne netabolites are |ikew se suitable in the antiproliferative com
bi nati on according to the invention. Pentam dine is rapidly netabolised in
t he body t({vﬁ:} I?ast seven primary netabolites. Sone of these netabolites
have one orVH3ME™MEBPons in common with pentanidine. PerRCERIMHOIAE 4
bolites have an antiproliferative acti-dn7when conbined with a benz-

i m dazol e or an anal ogue thereof. Seven pentam di ne anal ogues are shown

bel ow. C(CH2)4cOOH NH NH OH C(CH2) 4CH2OH\ NOH H2 OH NH NOH YI KNH2 NOH

(215)
380 5.07 A
(216)
381 6 A
C (217)
357 4.4 A
(218) CHIRAL
338 4.99 A
C (219)  cHIRAL
338 4.99 A

(220)

317 52 A




NH2 WD 2005/ 063735 PCT/ EP2004/ 014205 -74 NOH NOH NH2 O C The conbi nati ons
according to the invention of conpounds of the formula I and fornula V or
anal ogues thereof and nmetabolites thereof are suitable for the treatnent of
neopl asns. WO 3n therapy can be carried out al one PCHYERRMYAnat i on
wi th anot her therapy (for exanple operattBen, irradiation, chenotherapy,

bi ol ogi cal therapy). In addition, a person whose risk of developing a
neoplasmis greater (for exanple soneone who is genetically predi sposed or
soneone who previously had a neoplasn) can be given prophylactic treatnent
in order to ¢RA)bit or del ay neopl asm formati on. The invention |ikew se
relates to the conbinati off of {ki nesin ATPase Eg5/KSP with the conpounds of
the formula V, pentam di agal ogues thereof and/or netabolites thereof.
The dosage and freque of ladmi ni strationgey each apgypound i the com

(222)
282 453/488 A
r
-~ (223) .
383  6.03/619 A
(224)
328 6.59 B
- (225)
-
364 56 A
(226) oH

364 56 A




bi nati on can be controll ed i ndependently. For exanple, one conpound may be
adm nistered orally three tinmes daily, while the second conpound nay be
adm ni stered intranmuscul arly once per day. The conpounds may al so

f or mul at ed WQAWSME3735 | eadi ng to adninistration of both && 6%@1421’%
antiproliferative conbi nati ons accordinggto the invention can al so be

provi ded as conponents of a pharmaceutical package. The two nedi ca- nents
can be fornul ated together or separately and in individual dosage anounts.
I n anot her aspect t he invention enconpasses a nethod for the treatnent of
a patient wi@2Rhs a neopl asm sychsas a cancer, by admi nistration of a WO
2005/ 063735 PCT/ EP2004/ 014205 5 C NH2 COH conpound of the formula (1) and
(V) in conbination with an dm¢iproliferative agent. Suitable

antiproliferative agents encgapa S - t hose ed i ble 1, Above and
bel ow, all tenperatures are ji ndi cat ed |n6@5a67d ?’o‘ﬁa A

n the | ow ng ~ exanpl es,

"conventional work-up"' nean if necessary, water is added, the

(228)

398 4,59 A
CH

C (229)
354 4.51 A

(230)
386 5.49 A

c (231)
370 6.11 A

(232)

352 6.03 A




pH is adjusted, if necessary, to values between 2 and 10, depending on the
constitution of the end product, the mxture is extracted wth ethyl acetate
or dichl oronmet hane, the phases are separated, the organic phase is dried
over sodlun1sulf te nd evaporated, and the product is

chronatogr ?f]ca gel and/or by crystallisation. Bgﬁh&gﬁﬂggﬁgn silica
gel ; eluent: ethyl acet at e/ net hanol 9:120Mass spectronetry (MS):

(el ectron inpact ionisation) M FAB (fast atom bonbardnent) (NHH) ES

(el ectrospray ionisation) (MH)' APCl-Ms (at nospheric pressure chem cal

i oni sation - Ss spectronetry) (MrH)' Exanple 1 rac-1 OH OC ) rac-2 OH WD
2005/ 063735 (PEF) EP2004/ 014205 -76 a. Reaction in the presence of
trifluoroacetic acird. (TFA

369 6.29 A

(234)

412/414 6.35 A

C (235)

376 5.73/ 5.81 A

(236)
328 4.93 A

c (237)
358 4.21 A

(238)

358 4.16 A




The solution of the TFA salt of 4-tert-butylaniline in acetonitrile (4-tert-
butylaniline (0.50 g, 3.35 mmol) was taken up in acetonitrile (4 m),

cooled to QC, and TFA (0.38 g, 3.35 nmol) was slowy added with stir- ring)
was added MQRMSP6IES 2 sol ution, cooled to OC, of 3-hydPSEERMAOIFhy de
(0.41 g, 3.35 nmmol) and 3, 4-di hydro-2EFMpyran (0.28 g, 3.35 mmol) in
acetonitrile (2 m), and the m xture was stirred at this tem perature for a
further 60 m n. The reaction solution was evaporated to dryness and
separated by col um chromat ography, giving a colourless solid (620 ng, 1.84
mol , 559@,(@ﬁ9bh proved to be an isomer mxture of the respective racemc
trans/cis conmpound i®W & he gatho 13:1. In order to separate the cisitrans

i soners, the solid wa : pin0.1N HC in isopropanol (20 m), 100 m
of each of diethyl ] cycl ohexane e addeg oand theaym xture was
crystallised overni ght ~¢ LC. col- ourlTess solidwas filtered off,
washed with a little diethyl r and dried, giving 570 ng (1.52 nmol) of
t he col ourl ess conpound rac-1 hydrochl oride. The nother |iquor was
evaporated to dryness in a rotary evaporator, and the cis isoner was
purified by (@abym chroniat od 1y and converted into the hydrochloride (70
nmg, 0.19 nmmol of a cplourles glid). Relatively small anobunts of rac-1 and
rac-2 were separated iy orre- sponding enantionmers by chiral HPLC (2x
Chiral pak AD 20 pm e

386 5.52 A
F
C >
(241)
352 6.05 A
352 6.08 A

(243)

527 1.777/1902 C




met hanol ) and again converted into the hydrochlorides. b. Reaction in the
presence of hexafl uoroi sopropanol (HFIP) In order to obtain higher yields of

the cis is | uor oi sopropanol (HFIP) was enplo j.nst f TFA
WD 2005/ 06%?"3@2%2004/014205 -77 C K. 4-tert-Butyl iﬁ?ﬁl’ﬁéﬂ%ﬂ% g, 3.35
mmol ), 3-hydroxybenzal dehyde (0.41 g, -13235 mmol ) and 3, 4-di hydro- 2H pyran

(0.28 g, 3.35 mmol) were dissolved in acetonitrile (1 m), HFIP (0.56 g,
3.35 mmol) vvas added dropwi se at RT, and the mxture was stirred at RT for

a further g The reaction solution was evaporated to dryness and
separ at ed b%z 3} um chr aphy, giving a colourless solid (485 ng, 1.44
nmmol , 439, which proved e an isomer mxture of the respective racemc

carried out as described u c. Reaction in the presence of

bi smut h(111) chloride 3-Hydrpxyh nzaldehyde (0.41 g, 3.35 nmmol) and
4-tert-butylaniline (0.50 d, 3 5 mmol ), epeh disspmhvggrqin agetonitrile (1
m), were added at

trans/cis conmpound in theT_‘LdL 1:1.6. Separation of the isoners was

c 3686 499 A
348 6.29 A
(247)
326 2.242 C
-
(248) CHIRAL

352 5.44 A




suspension of Bid3 (0.21 g, 0.67 nmmol) and anhydrous sodium sulfate (0.40
g) in acetonitrile (2 mM), and the m xture was stirred at RT for 10 mn.

3, 4-Di hydrg-2H-pyran (0.28 g, 3.35 mml) was then added i RT, and
t he m xtur é"%@%ﬁ’ﬁ ed at RT for a further 30 mn. ThePEi&@Wgﬁl‘@@? ution
was filtered through Celite, the filtr&2®-was evaporated to dryness and
purified by columm chromatography, giving a colourless solid (850 ng, 2.51
mol , 75%, which proved to be an isoner mxture of the respective racenc
trans/cis cq und in the ratio 1:1.1. Separation of the isoners was carried
out as descr(ggéj undét®™a.) .od. Reaction in the presence of ytterbiun(Ill)
triflate 3-Hydroxybenzal dehyde: (0.41 g, 3.35 mmol) and 4-tert-butylaniline
(0.50 g, 3.35 mmmol ), each dissolved in acetonitrile (1 m), were added at
RT to a suspension of [ ¥b(OTE)3|(0.42 g, Oy mmol ) s5aqd anhydg ous sodi um
sulfate (0.40 g) in -8 ouitrite (2 mM), and the m xture was stirred at RT
for 10 mn. 3,4-D hydr 0@& an_(0.28 g, 3.35 nmol) was then added

dropwi se at RT, WD 2005/ 063785 ®CTHEP2004/ 024205 -78 and the m xture was
stirred at RT for a further 30 #/ The reaction solution was filtered
through Cel i(RB0) t herstAl trate was evaporated to dryness and purified by

col umm chr omat ogr aphy, gi \'ﬁ\@g a colourless solid (780 ng,

352 5.7 A

- (251)
352 5.7 A

(252)
370 5.36 A

c (253)
350 5.65 B

(254)

350 5.67 B




2.31 mmol, 69%, which proved to be an isonmer m xture of the respective
racem c trans/cis conpound in the ratio 1:1.3. Separation of the isoners was
carried out as described under a.) . e. Reaction in the presence of

scandi un( | MO 2995/0¢373% ¢ 3- Hydr oxybenzal dehyde (0. 41 g, 3?8@%5"“3%
4-tert-butylaniline (0.50 g, 3.35 mmh24-each dissolved in acetonitrile (1
m), were added at RT to a suspension of Sc(Orf)3 (0.33 g, 0.67 mvol) and
anhydrous sodiumsulfate (0.40 g) in acetonitrile (2 mM), and the m xture
was stirred at RT for 10 mn. 3,4-1D hydro-2H pyran (0.28 g, 3.35 mmol) was
then added dP8dhisg at RT, and the mixture was stirred at RT for a further
30 mn. The reaction_ solwi™on was filtered through Celite, the filtrate was
evaporated to drynegs and _Eurifi ed by col um chromat ography, giving a
colourl ess solid (62 1. 84 mmol , 55%3ggvhi ch peayed to he an isoner

m xture of the respect Ve A&em c trans/cis conpound. Separation of the

i sonmers was carried out as degsrjbed under a.) . f. Reaction in the presence
of ceriunm(IV) ammoni um nitratF (CAN) CAN (0.37 g, 0.67 mmol) was added at RT
to a solution of 3-hydroxybenz- al dehyde (0.41 g, 3.35 nmol),
4-tert-butyl@se)ine (0.50 g, 3.35 nmol) and 3, 4-di hydro-2H pyran (0.28 g,
3.35 mmol ) in acet®fitril O mM), and the mxture was stirred at RT for a
further 30 mn. TheiFeactijon m xture was

368 5.52 A

364 6.03 A

340 5.97 A
C (259)

382 6 A

(260)

376 6 A




evaporated to dryness and purified by colum chromat ography, giving a
colourless solid (237 ng, 0.70 mol, 21 %, which proved to be an isoner

m xture of the respective racem c trans/cis conpound in t] ;1. WO
2005/ 06373 PIMITIH04/ 014205 79 Separation of the isoﬁé?’?l’éﬁé)"@'&?sri ed out
as described under a.). Exanple 2 OH CiZ5frac-3 NH2 OH rac-4 OH a. Reaction
in the presence of trifluoroacetic acid (TFA) The solution of the TFA salt
of 4-thiocyanatoaniline in acetonitrile (thio- cyanatoaniline (0.46 g, 3.06
mmol ) was taken up in acetonitrile (4 mM), cooled to 0OC, and TFA (0.35 g,
3.06 mol ) W&81ks! owkyraadded with stir- ring) was added rapidly to a

solution, cooled to O of 3-¢'Vd70xybenz-

328 6.5 B
(262) cHIRAL
328 6.53 B
C (263)
381 6.29 A
(264)
366 587 A
™
(8]
— (265)
-
359 515 B

(266)

359 5156 B




al dehyde (0.37 g, 3.06 nmmol) and 1-vinyl-2-pyrrolidinone (0.34 g, 3.06 mmol)
in acetonitrile (2 mM), and the m xture was stirred at this tem perature
for a furt m.n and at RT for 18 h. The reaction s i

evapor at ed?‘%%‘ﬁ&#aﬁ% using a little ethyl acetate and c%i@?@f‘@%ﬁs usi ng

di ethyl ether, giving a colourless sotit26¢390 ng, 1.06 nmol, 35%, which
proved to be the cis isoner. In order to separate the cisitrans isoners, the
filtrate was evaporated to dryness and purified by colum chronat ography,
giving the t s isoner as colourless solid (160 ng, 0.44 mol, 14%, WO
2005/ 063735 { EP2004##014205 .80 Rel atively small amounts of rac-3 and
rac-4 were separated into thes correspondi ng enantioners by chiral HPLC (2x
Chiral pak AD 20 pm elu- ent_~gethanol) and converted into the
hydrochl ori des. The foj4 ow conmpounds acggy di ng tgd4age i nveggtion are
obt ai ned anal o- gousl e correspondi ng precursors. The retention

tinmes indicated were o . \ger the followi ng conditions: Mthod A
Merck Hitachi LaChrom G adient}9ymn

S

(268) CHRAL
359 5.47 B
C (269)
329 5.57 A
(270)
343 6.4 A
c (271)
342 5.04 A
(272)

539 4.88/5.09 A




Flowrate : 1.5 mM/mn from80:20 to 0:100 (wwthin 6 mn), 0:100 (1 mn),
back to 80:20 (within 1 mn), water/acetonitrile Water +TFA (0.1 % vol)
Acetonitrile + TFA (0.1 %vol) Colum : LichroCART 125-4 RP- Li Chrospher 60,

RP-select-B (5 pm__ 60 nmm) Wavel ength : 220 nm Met hod B; I hi
LaChrom Gwég?ogg(?“@:’sm n Flowrate : 1.5 mM/mn from 80: 58%39®4%%%w thin 6
mn), 0:100 (1 mn), back to 80:20 (wil2hin 0.8 mn), water/acetonitrile
Water + TFA (0.1 %vol) Acetonitrile + TFA (0.1 % vol) Columm : Lichrospher
RP-select-B (5 gm 125 mm) Wavelength : 220 nm Method C. Agilent 1100 Series

G adi ent 3.% 1N Flowrate : 2 mM/mn from80:20 to 0:100 (wthin 2.3 mn),
0:100 (0.5 %), o

363 6.69 A
(274)
311 5.47 A
C @275) - o
370 5.36 A
(276)
370 5.36 A
C (277)
370 5.52 A
(278) o

370 552 A




back to 80:20, water/acetonitrile Water + TFA (0.1 %vol) Acetonitrile +
TFA (0.1 % vol) WD 2005/ 063735 PCTI EP2004/ 014205 -81 C Colum : p test
research sanple, Chronolith Performance RP-18e (3 ni 100 % Wavel engt h :
220 nm Exanyff dWS86373%54 (3) (4) (5) (6) S =N (7) [M1], PREFERIUEHAEL hod
times [min] 308 5.71 A 340 6.16/6.40-A28 -

(279)
340 5.99 A
(280) CHIRAL

340 6.00 A

C (281)
356 5.57 A

(282)
350/352 5.87 A

c (283)
386 459/472 A

(284)

300 5.79 A




312 5.31 A 366 4.4 A 266 5.28 A WD 2005/ 063735 (8) (9) C (10) (12) (13)
PCT/ EP2004/ 014205 -82- 3005. 2A 2665. 6A 3406. 16A 3225. 92A 3285. 65A 3654. 51A
WD 2005/ 063735 (14) (15)

WO 2005/063735 PCT/EP2004/014205
-129 -
(285)
366 493 A
(286)
418/420 6.35 A
c oH
(287)
440 1.378 A
(288) //IOH
N
O i 458 427 A
C (289)
338 2409 C
(290)

324 565 A




(16) (18) CHI RAL (19) PCT/ EP2004/ 014205 -83- 3385. 11A 3226.29A 3385. 12A
3385. 12A 3385. 12A 3105. 08A WD 2005/ 063735 (20) (21) (22) (23) C C (24) (25)

WO 2005/063735 PCT/EP2004/014205
-130 -
291)
o)
Cl
307 232 C
HEE I
S
(292)
354 1.903 c
C (293)
337 512 A
(294)
381 555 A
. (295)
381 52 A

(296)

340 2.401 C




N /1 -84 PCT/EP2004/014205 291 5.31 A 294 5.68 A 324 5.36 A 335 6.4 A
357 3.224 C 322 2.888 C WO 2005/ 063735 PCT/ EP2004/ 014205 -85 (26) (27)

(29) (31) %‘7820%.5%337& 338 5.65/ 5.76 A 305 5.2 A 338 icﬁ'fdl:r’gbmmuzos

- 131 -
(297)
318 2.259 c
(298)
330 2.07 C
C (299)
301 2.416 c
(300)
335 2.013 C
c (301)
378 1.922/2081 C
(302)

394 499 A




334 5.97 A 300 5.15 A WD 2005/ 063735 C (32) (33) (34) (35) (36) (37) HO HO
PCT/ EP2004/ 014205 - 86- 2864. 69A 3145. 39A 3446. 05A 3555. 33A 3424. 77A 3565. 04A

WO 2005/063735 PCT/EP2004/014205
-132-

(303)

307 2.367 C
(304)

436 495 B8
(305) °“

436 4.78 B
(306)

300 5.8 A
(307)

300 5.8 A
(308)

328 488 A




WD 2005/ 063735 (38) (39) (40) (41) (42) (43) _87_ PCT/EP2004/ 014205 323 4.24
A 323 4.21 A 323 4.21 A 294 5.41 A 328 6.08 A 322 6 A C WD 2005/ 063735

(44) (49) &%72)0051063735 PCT/EP2004/014205

- 133 -
(309) %
[
545 6.32 A
(310) [{l/:
368 4.66 B
(311) o
362 5.57 A
(312)
281 3.63 A
C (313)
375 6.46 A
(314)

372 6.32 A




(48) (49) %s _88_ PCT/ EP2004/ 014205 323 5.68 A 350 5.52 A 310 4.61/ 4.67
A 350 6.08 A 366 5.33/ 5.52 A 312 4.13/ 5.65 A WD 2005/ 063735 (50) (51)
(52) (53) (54) (55) PCT/ EP2004/ 014205 - 89-

WO 2005/063735 PCT/EP2004/014205
- 134 -
(315)
359 5.52 A
372 2.602 C

- (317)

310 4.93/5.07 A

(318)
328 6.53 A
~ (31 9) CHIRAL
-
359 5.5 A
(320) CHIRAL oH

359 5.49 A




3384. 85A 3085. 68A 2805. 15A 3665. 28A 3225. 95A 3816. 11A WD 2005/ 063735
PCT/ EP2004/ 014205 -90 (56) (57) (58) r (59) (60) (61) 296 4.27 A 324 4.93
A 310 2.227 C 296 4.24 A 352 5.1715.33 A

WO 2005/063735 PCT/EP2004/014205
-135-
(321)
324 5.84 A
@22)
356 6.11 A

C (323)

380 4.56/4.72 A

(324)
340  384/410 A
c (325)
354 6.32 A
(326) . .
Jd ]
0]
356 6.13 A

IZz

\_/



350 5.31 A OH WD 2005/ 063735 PCT/ EP2004/ 014205 -91 C C (62) (63) (64) (65)
(66) (67) 338 5.09 A 360/362 5.17 A 317 5.12 A 354 4.48 A 367 2.80 ? A
298 5.52 A WD 2005/ 063735

WO 2005/063735 PCT/EP2004/014205
-136 -

(327) cHRAL

380 472 A
(328) CHIRAL HO\E
380 472 A
C (329)
330 512 A
(330) o W
449 6.69 A
C (331) o >—/—/
o]
449 6.59 A

(332)

366 4.83 A




(68) (69) (70) (71) HO PCT/ EP2004/ 014205 - 92- 2845.25A 3244.96A 3676. 16A
3825. 6A 3004. 59A 3226. 11A WD 2005/ 063735 PCT/ EP2004/ 014205 -93 (74) (75)

(76) (77) WO 20050063735 PCT/EP2004/014205
- 137 -
CHIRAL
(333)
328 6.53 A
N
Y
CHRAL
(334)
o]
0.C
/0
545 6.32 A
331 525 A
449 6.64 A

449 6.64 A




c (78) (79) CHIRAL F 322 6.11 A 322 5.87 A 338 5.31 A 386/388 6.32 A 376
6.35 A 343 6.24 A C C WD 2005/ 063735 (80) (81) (82) (83) (84) (85) -94

WO 2005/063735 PCT/EP2004/014205
-138 -
(338)
406 6.03 A
(339) CHIRAL
406 6.03 A
C (340)
330 514 A
(341) o,
330 513 A
C (342)
358 416/ 4.37 A
(343)

368 1.898 C




PCT/ EP2004/ 014205 3266. 03A 3525. 47A 4774. 8A 3385. 15A 3226. 32A 3265. 2A WO
2005/ 063735 PCT/ EP2004/ 014205 -95 (86) (87) (88) (89) (90) (91) 339 4.8 A
324 4.4 A 310 4.16 A 435 3.95 A 322 6.11 A

WO 2005/063735 PCT/EP2004/014205
- 139 -
(344)
344 4.43 A
(345)
406 6.19 A
C (346)
375 6.46 A
(347) gara
375 6.46 A
C (348)
441 6.21 A
(349)

378 6.08 A




353 6.13 A 11 0 WD 2005/063735 PCT/ EP2004/ 014205 -96 C C (92) CH RAL (93)

CHI RAL (94) (95) (96) (97) 322 6.45 A 322 6.45 A 359 4.27 A 309 3.87 A
437 4.03/ 4.13 A 384 4.51 A

WO 2005/063735 PCT/EP2004/014205
- 140 -

(350)
382 5.49 A

(351)
370 5.49 A

C (352)
479 4.77 A

(353)
466 6.93 B

(354)

340 5.93 A




WD 2005/ 063735 (98) (99) (100) (101) (102) (103) PCT/ EP2004/ 014205 -97 354
4.48 A 382 5.33 A 373 5.52 A 370 4.11 A 350 6.05 A 416/418 5.57 A WO
2005/ 063735 PCT/ EP2004/ 014205 - 98 C V

WO 2005/063735 PCT/EP2004/014205
- 141 -
(355)
340 592 A
CHIRAL
491 4 83 A
C (357)
382 55 A
(358) CHIRAL
382 5.51 A
C (359) CHRAL

466 6.92 B




(104) (105) (106) (107) (108) (109) 389 5.65 A 312 3.97 A 368 4.67 A 336
3.015 C 365 2.423 C 352 6.13 A WD 2005/ 063735 PCT/ EP2004/ 014205 -99 (110)

(112) N (143388

(360)

(361)

(362)

(363)

{364)

114)
3735

CHRAL

CHIRAL

142 -

466

466

466

382

382

6.93

6.72

6.72

5.64

564

PCT/EP2004/014205



OH 294 2.697 C 365 4.53 A 307 4.61 A 377 4.67 A 323 4.085/4.45 A WO
2005/ 063735 (115) (116) C(117) (118) (119)

100 326 5. 87 A 312 2.504 C 356 4.91 A
WO 2005/063735

(365)

(366)
C (367)
(368)
C (369)
(370)

- 143 -

r (120) t° PCT/ EP2004/ 014205 -

382

382

408

449

PCT/EP2004/014205
56 A
586 A
5.68 A
5.01 A



412/ 414 6.51 A 314 5.47 A 364 5.20/ 5.39 A WD 2005/ 063735
PCT/ EP2004/ 014205 -101 C C (121) (122) (123) (124) (125) 370 5.25 A 368

4.69 A 282 3.12 A 354 4.45 A 337 4.56 A WD 2005/063735 C
WO 2005/063735 PCT/EP2004/014205

-144 -

(371)
(372)
(373)
C
(374)
(375)
-

(376)




(126) (127) (128) (129) (130) (131) PCT/ EP2004/ 014205 - 102- 3594. 88A
3804. 72A 3405. 92A 3285. 65A 3835. 23A 3305. 41/ 5. 55A WO 2005/ 063735 (132) (133)

C (134) (138)
WO 2005/063735 PCT/EP2004/014205
- 145 -

(377)

(378)
C
(379)
(380)
(381) .
i W,
H,C N CH,
e ol
(382) o
CH, a
HC N ©



(136) (137) PCT/ EP2004/ 014205 -103 3385. 17A 4353. 97A 2964. 83A 3074. 72A
3365. 01A 3525. 15A WO 2005/ 063735 PCT/ EP2004/ 014205 -104 (138) (139) (140)

(141) (142)W(Sl43) 352 5.15/5.33 A 435 3.97 A
2005/063735 PCT/EP2004/014205

- 146 -

(383)

(384)

(385)

(386)

(387)

(388)

O



351 4.29 A 351 3.97 A 340 2.87 C 338 2.414 C WD 20051063735
PCT/ EP20041014205 - 105 C C (144) (146) (147) (148) 324 5.39 A 407 3.65 A

447 3.76!

4.03 A 441 3.7313.79 A 451 3.49 A WD 2005/ 063735

PCT/ EP2004/MQ 3915863735 106 C PCT/EP2004/014205

)

- 147 -

(389)

(391)

(392)

(393)




C (149) (150) r*,"' (151) (152) (153) (154) N- 328 6.08 A 413 3.52 A 456
1.836/1.930 C 328 5.73 A 435 3.95 A 435 3.97 A WD 2005/ 063735

PCT/ EP2004<W%L§)%910563-735107 C C (155) PCT/EP2004/014205

- 148 -

(394)

o
HsCJL

0o

®

)

(395)

(396)

¢

(397)




(156) (157) (158) (159) (160) OH 350 5.36 A 308 5.87 A 351 6.64 A 374
4.93 A 424 4.88 A 308 5.04 A G C WD 2005/ 063735 (161) (162) (163) (164)

(165)
WO 2005/063735 PCT/EP2004/014205

- 149 -

(398)

(399) CH,

(400)



(166) PCT/ EP2004/ 014205 337 4.11 A 375 6.53 A 312 3.6 A 322 6.11 A WO
2005/ 063735 PCT/ EP2004/ 014205 -109 C C (167) (168) (169) (170) (171) (172)

HO 359 5. 1%(')6‘ 2002/‘8’%7?5’ 28 A 343 6.32 A PCT/EP2004/014205

- 150 -

(401)

(402)
C

403

(403) o

H,C CH,
3 e
\—
N



307 4.40/ 4.56 A 307 4.27 A 356 5.31 A WD 2005/ 063735 PCT/ EP2004/ 014205
-110 (173) (174) (175) CHIRAL (176) CHIRAL (177) (178) 3105.17A 3105. 33A
3285. 71A 3285. 68A 3685. 25A 3505. 2A WO 2005/ 063735 PCT/ EP2004/ 014205

O

WO 2005/063735

(404)

(405)

(408) oH,

- 151 -

PCT/EP2004/014205

-111



C (179) (180) (181) CHI RAL (182) CHIRAL C (183) F o (184) 326 3.97 A 294
5.2 A 328 5.01 A 328 5.01 A 367 2.142 C 340 2.992 C WD 2005/ 063735
PCT/ EP2004/ 014205 - 112 C (185) (186)

WO 2005/063735 PCT/EP2004/014205
- 1562 -

(407)

(408)




(187) 352 4.96 A 406/408 6.61 A 312 1 213 CN . C (188) (189) (190) 337
4.32 A 359 2.403 C 347 2.921 C WO 2005/ 063735 PCT/ EP2004/ 014205 -113
( 191) ( 192)WQ zggm:(‘mg 4) PCT/EP2004/014205

- 153 -

(411)

(412)

(413}
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C (195) (196) 317 4.05 A 322 6.53 ? A 380 4.77 A 338 4.91 A 353 5.65 A
350 5.31 A OH WD 2005/ 063735 PCT/ EP2004/ 014205 (197) (198) (199) (200) (201)
CHI RAL OH 3781380 6.21 A 356 5.69 B 400 5.49 A

WO 2005/063735 PCT/EP2004/014208
- 154 -
(414) CH,
HC——CH,
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N
O
(415) oA,
C H.C CH,
.
N
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OH
(416)
_

(417)



398 4.69/4.85 A 356 5.73 B 356 5.73 B WO 2005/ 063735 (204) CHI RAL F C
(206) CHIRAL F (207) (208) PCT/EP2004/014205 - 115 3875.69B 3505.67B
3685. 41A 3%332‘%%@\633,;96 08A 494/ 496/ 4986. 19A C PCT/EP2004/014205

- 165 -

(418)

(419)
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WD 2005/ 063735 (209) HO (210) CHI RAL (214) CHI RAL OH OH PCT/ EP2004/ 014205 -
116 - 4175.02B 3505. 33A 3505. 33A 3104. 75A 3104. 75A 3104. 72A WD 2005/ 063735

PCT EP2004 S basnesnas 117 € C PCT/EP2004/014205
- 156 -
(423) o,
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O




(215) (216) (217) (218) CHI RAL (219) CHI RAL (220) NH OH 380 5.07 A 381 6 A
357 4.4 A 338 4.99 A 338 4.99 A 317 5.2 A WD 2005/ 063735
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e
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3984. 59A 3544. 51A 3865. 49A 3706. 11A 3526. 03A WD 2005/ 063735
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- 161 -

(443)

(444)

(445)
C
(446)
(447)
-




124 C C (255) (256) (257) (258) (259) (260) 368 5.52 A 368 5.52 A 364
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C (653) (654) Br FfC-N CH, H The conpounds of the fornmula I from Exanpl es
562 to 654 are particularly preferred here since they exhibit an increased
action according to the invention. W 2005/ 063735 PCT/ EP2004/ 014205 -211
Exanpl e A: WRMNN373e efficacy of the conpounds accor dERY/ERR0MGIMHyent i on
can be deter- mned, for exanple, via-ghe-Eg5 ATPase activity, which is
nmeasured via an enzynmatic regeneration of the product ADP to ATP by neans
of pyruvate kinase (PK) and subsequent coupling to an NADH dependent

| act at e de- (f%?édr ogenase (LDH) reaction. The reaction can be nonitored via
the change 14bsorbance at 34 AQm by coupling to the NADH dependent LDH.
The regeneration of the ATP sinmuFtgneously ensures that the substrate
concentration renmai ns constant. The change in absorbance per tine unit

(652)

C (654)

The compounds of the formula | from Examples 562 tc 654 are particularly
preferred here since they exhibit an increased action according to the

invention.



are anal ysed graphically and a linear regression carried out in the visually
| inear region of the reaction. Exanple B: Assay |l The conbination of the
antiprotoz%%i‘ﬁg@ép ] di ne and the inhibitors of kinesin ATPase Eg5/ KSP
results inyhE 4% i nhibitory effects in cell pro- |iPEEPPYAIELE s with
the colon carcinoma cell line HCT1 16-2Ey95 inhibitors adversely affect the
ATPase activity and inhibit the course of the cell cycle owing to an error
in the separation of the spindle poles. The determ nation of the efficacy of
t he conpounds of the formula | according to the invention in conbination

wi th conpounds of the fornmula V and/or nedicanents from Table | can be

denonstr at e%ﬁné@%s'ég'com bi nation assays: 1 (~3 to 104 cells of a
e ( :

defined cell Col 0 205, MDA-MB 231. etc.) are sown into each
well of a 96-well mcrotitre plate and cultivated overnight under standard
conditions. For the substances of the conbi na WO 2005/ 063735

PCT/ EP2004/ Jtereflicace of thet ¢ampeundse aceending ta dhgonyentiaroean 8 detesns i n

DNBO wer e Pl ER8E fhc atahitle. Vigth BJATPAS SehltY, WHibR ¢ nilbidcPRatrePS) ©f
enzymatic regeneration of the product ADP to ATP by means of pyruvate

kinase (PK) and subsequent coupling to an NADH-dependent lactate de-
hydrogenase (LDH) reaction. The reaction can be monitored via the
change in absorbance at 340 nm by coupling to the NADH-dependent LDH.

The regeneration of the ATP simultaneously ensures that the substrate
concentration remains constant. The change in absorbance per time unit

are analysed graphically and a linear regression carried out in the visually

linear region of the reaction.

Example B: Assay i

The combination of the antiprotozoic pentamidine and the inhibitors of
kinesin ATPase EgS/KSP results in increased inhibitory effects in cell pro-
liferation tests with the colon carcinoma cell line HCT116.

Eg5 inhibitors adversely affect the ATPase activity and inhibit the course of

c the cell cycle owing to an error in the separation of the spindle poles.

The determination of the efficacy of the compounds of the formula
according to the invention in combination with compounds of the formula V
and/or medicaments from Table | can be demonstrated as follows in com-

bination assays:

10° to 10* cells of a defined cell line (HCT116, Colo 205, MDA-MB 231,
etc.) are sown into each well of a 96-well microtitre plate and cultivated

overnight under standard conditions. For the substances of the combina-



were conbi ned with one anot her

schene below), while maintaining a DMSO final concentration of 0.5%
Next nmorning, the substance m xtures were added to the cells, vvhi ch Were

i ncubat ed
the cultiv

|.ture conditions for a further 48 hours. At th
wg‘ﬁf’/ﬁ%ﬂ tal Violet staining of the cells MQT@FW“@H‘”B%H

in the formof a pipetting schene (see

(v/v).

After

extraction of the Crystal Violet fromegh2-fixed cells, the absorption at 550
nm was neasured spectrophotonetrically. It can be used as a guanti t at

measure of the adherent cells present.
567 89 10 11 12 AAB

1x C . Conmpounds, C of t formula V 27x
tion to be tested, %3 O-)éO mM strc?():k solutions in DM%O were prepared. Dilu-

tion series {generally 3-fold dilution steps) of the individual substances
were combined with one another in the form of a pipetting scheme (see
scheme below), while maintaining a DMSO final concentration of 0.5%
(viv). Next morning, the substance mixtures were added to the celis, which
were incubated under culture conditions for a further 48 hours. At the end
of the cultivation, Crystal Viclet staining of the cells was carried out. After
extraction of the Crystal Violet from the fixed cells, the absorption at 550
nm was measured spectrophotometrically. It can be used as a gquantitative

measure of the adherent cells present.

Scheme
Compounds of the formula |
L
1 2 3 4 5 6 7 8 9 10 11 12
A 81y|27y| 9y |3y ¥ H
4 Bl 81 x empty | empty | empty
0.5%[0.5%/0.5%
C|27 x DMS | DMS | DMS
Compounds ololo
of the 9 x
C formula V

3x

I & m m ©O

ive

Scheme Oorrpounds of the formula | 3 4



9x 3x x 0 8ly 27 y 3y Y 0 F065 0 effg* 0.5% DVMS O O 0.5% DM6 O WO
2005/ 063735 PCT/ EP2004/ 014205

WO 2005/063735 PCT/EP2004/014205
-213-

The following results give by way of example indications of the inhibition of

the cell cycle by compound 112 according to the invention

CHQ‘,H3
H,C

112 g

Monasterol and pentamidine in individual experiments:

- HCT116 cells were treated with the given concentrations of the com-
pounds for 24 hrs, processed for the propidium iodide analysis with a BD-
FACS scan in order to determine the DNA content of the treated cell popu-
lations. The percentage of cells in the GO/G1 phase (unreplicated DNA), S
phase (DNA replication phase) and G2/M phase (duplicated DNA before
mitosis) is shown. 10,000 events were counted for each concentration.
Striking changes in the G2/M enrichment have been highlighted.

112 (Eg5 inhibitor according to the invention):

MM G1 S G2/M
0 36 43 21
0.0032 36 44 21
0.016 36 43 21
0.08 35 42 23
0.4 7 7 86

2 0 15 85



-213 The following results give by way of exanple indications of the
inhibition of the cell cycle by conmpound 112 according to the invention H3C
112 Monasterol and pentami dine in individual experinments: - HCT1 16 cells
were treat i gi ven concentrations of the com pounds for 24 hrs,
processed f0 %ﬁ@ﬁ%ssgpi di umiodide analysis with a BD- EACEFQUANZNS o1 ger to
determ ne the DNA content of the treat@tdeell popu- |ations. The percentage
of cells in the GJ Gl phase (unreplicated DNA), S phase (DNA replication
phase) and &/ M phase (duplicated DNA before mtosis) is shown. 10,000
events were counted for . each conceptration. Striking changes in the G/M
enri chnent W%@gﬁéﬂégﬁl"%‘mf&mt € PICEGH) i nhi bi tor according to the

i nvention): mg{VGlSGZ/ M 03643734 0. 0032364421 0. 016364821 0. 08354223 0. 47786

0 41 38 21
0.08 35 39 25
0.4 34 38 28
2 33 42 25
10 34 39 27
50 14 33 52

Pentamidine isothionate

ny G1 S G2M
0 36 42 22
0.016 36 42 22
0.08 35 44 21
0.4 33 45 22
2 32 44 24
10 32 32 32

The following results give by way of example indications of the inhibition of
the cell cycle by compound 112 according to the invention or monasterol

and pentamidine in combination experiments:

Combination therapy: 112 plus pentamidine

HCT116 cells were incubated overnight at 37°C in 96-well plates at a den-
sity of 2500 or 5000 cells/well. On the following day, a concentration matrix
of pentamidine and the compounds indicated was added, and the cells

were incubated for a further 48 hrs. The cells were then stained with Crys-



201585 WD 2005/ 063735 PCTI EP20041014205 -214 C C Mnastrol (Eg5 inhi bitor
fromthe prior art) pMGL S G2/MO0 41 38 21 0.08 35 39 25 0.4 34 38 28 2
33 42 25 10 34 39 27 50 14 33 52 Pentam dine isothionate pMGL S Q/M 0 36

42 22 0. 03\9032905%37%3 0.08 35 44 21 0.4 33 45 22 2 32?(:%‘?&:]%304/014205
-215-

tal Violet, and the absorption was measured after extraction of the dye. The

absorption value reflects the number of cells in the well.

Pipetting scheme:

Results:

Upper matrix. OD550 nm background corrected

Central matrix: % of control (the 100% value stands for vehicle-treated cells
minus background signal)

Lower field: -fold inhibition values (i.e. the 100%/x% value stands for a -fold
inhibition of proliferation).



10 32 32 32 The follow ng results give by way of exanple indications of the
i nhibition of the cell cycle by conmpound 112 according to the invention or
nonast er ol ‘ﬁﬁs entam di ne i n conbi nati on experinents: Conbi nation_therapy:
112 pl us péﬁ?g ﬁ?:ﬂés HCT116 cells were incubated over ni §hEFROOIBEIAS 96- wej |
pl ates at a den- sity of 2500 or 5000-2¢6ls/well. On the follow ng day, a
concentration matrix of pentam dine and the conpounds i ndicated was added,
and the cells were incubated for a further 48 hrs. The cells were then
stained wt hl_(ﬁ%r%é C WD 2005/ 063735 PCT/ EP2004/ 014205 -215 tal Violet, and

t he absorpti I68s neasured after extraction of the dye. The absorption

val ue reflects the nunber of cells in the well. Results: Upper matri x:
OD550 nm ba T 0l (the 100% val ue
stands for ) Lower field:
-fol d inhibi or a -fold

i nhi bition &l 02f 03| 03| 04 04

02] 04| 071 11 1.0] 11
02| 04| 07 10| 11 1.1
02) 04) 07! 11 1.1 1.2
02{ 04 07| 11 1.1 1.1
02| 04! 06| 10| 104 11
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17 31
20 30
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Graphical representation of the data:

The data have been represented in FIG 1 as concentration curves (each

line illustrates one curve at a given pentamidine concentration)
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Combination therapy: monastrol plus pentamidine

Pipetting scheme:

Xl

[uM]

Resuilts:
o Upper matrix: OD550 nm background corrected
Central matrix: % of control (the 100% value stands for vehicle-treated cells
minus background signal)
Lower field: -fold inhibition values (i.e. the 100%/x% value stands for a -fold

inhibition of proliferation).



532111 C G aphical representation of the data: The data have been
represented in FIG 1 as concentration curves (each line illustrates one
curve at a given pentam di ne concentration) 0 WO 2005/ 063735

PCT/ EP2004/M0Q 284546373517 Conbi nati on therapy: nonastrol HCTERBEYO0IRRH ne
Results: Upper matrix: OD550 nm backgpegnd corrected Central matrix: % of
control (the 100% val ue stands for vehicle-treated cells mnus background
signal) Lower field: -fold inhibition values (i.e. the 100% x% val ue st ands
for a -fold inhibition of proliferation). C WD 2005/ 063735

PCT/ EP2004/ Ofigf#@8 -218 C C

0.02
0.07
0.07
0.11
0.15
3 15 24 29 17
9 19 29 42 53
o 8 22 71 89 62
13 42 70| 132 84
18 55 101 124 67

N[N~
- = | ] ) |

M|~
= NN | B

Graphical representation of the data:

c The data have been represented in FIG 2 as concentration curves (each

line illustrates one curve at a given pentamidine concentration)



Tabl e 3 Graphical representation of the data: The data have been represented
in FIG 2 as concentration curves (each line illustrates one curve at a

gi ven pentam di ne concentration) WO 2005/ 063735 PCTI EP2004/ 014205 -219 The
fol | owm ng eYWANHIHH ate to medi caments: Exanple C | nfETEPYMAIEIS A
solution of 100 g of an active ingrediepgof the fornula | and 5 g of diso-
di um hydr ogenphosphate in 3 | of bidistilled water is adjusted to pH 6.5
using 2 N hydrochloric acid, sterile filtered, transferred into injection
vials, |yophilised under sterile conditions and seal ed under sterile

condi tions. Thadrllewingcexapmolos selatein medicaganisiof active ingredi ent. Exanpl e
D: Suppositories A mxture of 20 g of an active ingredient of the fornmula I
with 100 g of soya lecithin and 1400 g of cocoa butter is nelted, poured
into moulds and al- lowed to cool. Each suppository contains 20 ng of active
i ngredient. Exanple E: Solution A solution is prepared from1 g of an active
i ngredi ent ofExampled®ninjection vdalss g of NaH2PO4. 2 H20O, 28.48 g of Na2HPO4 '
12 H20 and 0.1 g of

A solution of 100 g of an active ingredient of the formula | and 5 g of diso-
dium hydrogenphosphate in 3 | of bidistilled water is adjusted to pH 6.5
using 2 N hydrochloric acid, sterile filtered, transferred into injection vials,

lyophilised under sterile conditions and sealed under sterile conditions.
Each injection vial contains 5 mg of active ingredient.

O

Example D: Suppositories

A mixture of 20 g of an active ingredient of the formula 1 with 100 g of soya
lecithin and 1400 g of cocoa butter is melted, poured into moulds and al-

lowed to cool. Each suppository contains 20 mg of active ingredient.
Example E: Solution

A solution is prepared from 1 g of an active ingredient of the formula |,

C, 9.38 g of NaH,PQ, - 2 H,0, 28.48 g of Na,HPO, - 12 H,O and 0.1 g of
benzalkonium chioride in 940 mi of bidistilled water. The pH is adjusted to
6.8, and the solution is made up to 1 | and sterilised by irradiation. This so-
lution can be used in the form of eye drops.

Example F: Qintment

500 mg of an active ingredient of the formula | are mixed with 99.5 g of

Vaseline under aseptic conditions.



benzat koni um chl oride in 940 m of bidistilled water. The pHis adjusted to
6.8, and the solution is nade up to 1 | and sterilised by irradiation. This
so- lution can be used in the formof eye drops. Exanple g: Q nt ment 500 ngy
of an activ¥ ?‘?ﬁ?’%?gnt of the formula | are mixed with B T@P@"ﬂ?“z‘%sel i ne
under aseptic conditions. WO 2005/ 0637380RCT/ EP2004/ 014205 -220 Example G
Tablets A m xture of 1 kg of active ingredient of the formula I, 4 kg of

| actose, 1.2 kg of potato starch, 0.2 kg of talc and 0.1 kg of nagnesium
stearate is pressed _in a conventional manner to give tablets in such a way
that each tafampledd: 3aRet$0 ny of active ingredient. Exanple H Dragees
Tabl ets are pressed anal ogously to Exanple E and subsequently coated in a
conventional manner with a coating of sucrose, potato starch, talc, traga-
canth and dya miaarendfer kg ofasmid ingradikst sfthadbinvidlal NG kgbfeadtosé, 1.R&gf or mul a
| are introduced into hard gelatine capsules in a conventional manner in
such a way th&pomntatalp,sﬁmgxgc@frtalc and 0.1 kg of magnesium stearate is pressed

in a conventional manner to give tablets in such a way that each tablet
contains 10 mg of active ingredient.

Example H: Dragees

Tablets are pressed analogously to Example E and subsequently coated in

O

a conventional manner with a coating of sucrose, potato starch, talc, traga-
canth and dye.

Example I: Capsules

2 kg of active ingredient of the formula | are introduced into hard gelatine
capsules in a conventional manner in such a way that each capsule con-
tains 20 mg of the active ingredient.

Example J: Ampoules

A solution of 1 kg of active ingredient of the formula | in 80 | of bidistilled
water is sterile filtered, transferred into ampoules, lyophilised under sterile
conditions and sealed under sterile conditions. Each ampoule contains

10 mg of active ingredient.



tains 20 ng of the active ingredient. Exanple J: Anpoules C A solution of 1
kg of active ingredient of the formula | in 60 | of bidistilled water is
sterile filtered, transferred into anpoul es, |yophilised_ uynder sterile

condi tions WRUOY3ZH under sterile conditions. Each anpgﬁpgpﬁﬂﬂWE?W§ 10 ny
of active ingredient. WO 2005/ 063735 PCIZEP2004/ 014205 -221 Description of
the figures FIG 1 G aphical representation of the data from Table 2 The data
have been represented as concentration curves of the substance of the
formula 112. Each line illustrates one curve at a given pentani di ne
concentration. FIG 2 G aphical representation of the data from Table 3 The
dat a have been represented as concentration curves of the substance

nmonastrol. Each line illustrates one curve at a given pentanidine concen-
tration. Description of the figures
FIG 1

Graphical representation of the data from Table 2

The data have been represented as concentration curves of the substance
of the formula 112. Each line illustrates one curve at a given pentamidine
concentration.

FIG 2

Graphical representation of the data from Table 3

The data have been represented as concentration curves of the substance
monastrol. Each line illustrates one curve at a given pentamidine concen-

tration.

FIG 3 to FIG 25

NMR spectra of representative compounds of the formula |



FIG3 to FIG 25 NWR spectra of representative conpounds of the fornula I

2005/ 063735 PCT/ EP2004/ 014205 -222 Patent Clainms 1. Conpounds of the
formula |l R4 s R5 1 in which C Wdenotes CH or N, . R3

[ ndependent?‘ﬁ?%‘\”yygff'?gssanot her, denote H, R A, aryl, het BEB@IP%,"’OP—‘HPS,
-(CY2)~ SA, -(Cy2)~ SCF3, -(CY2) -SCN,-222€Y2)n-CF3, -(CY2)~ COCF3,
cycl oal kyl, -SCH3, -SCN, -CF3, -OCF3, -QA, -(CY2),-0OH -(CY2)n-Q02R
-(CY2)n- CN, -(CY2)n-Hal, -(Cv4)~ NR2, (CY2)~ OA, (Cy2),-0COA, -SCF3,

(CY2) n- CONR2, - (CY2)~ NHCOA, -(CY2)~ NHSQRA, SF5, Si(CH3)3, CO (CY2).-CH3

-(CY2), -N-pyrrol i done, Patent Claims

1. Compounds of the formula |

5,
W

in which
w denotes CH or N,

R'.R% R’, independently of one another, denote H, R, A, aryl,

heteroaryl, Hal, -(CY2),-SA, -(CY2),-SCF3;, -(CY3),-SCN,
(CY2)s-CFs, {CY2)n-OCFs, cycloalkyl, -SCHs, -SCN,
-CF3, -OCF;, -OA, (CY2).-OH, «(CY2)r-CO:R, «(CY2)n-
CN, -(CY2)s-Hal, (CY2):-NRz, (CY2)n-0A, (CY32),-OCOA,
-SCF3, (CY2),-CONR;, -(CY2)s-NHCOA, -(CY2),-NHSQ-A,
SFs, Si(CHas)s, CO-(CY2)a-CHs, -(CY2),-N-pyrrolidone,
CH(CH,),NRCOOR, CHNRCOOR, NCO,

C CH(CH,),COOR, NCOOR, CH(CH>),OH, N{CH.),OH,
CHNR;, CH(CH2).NR3, CH{CH2),NR,, C(OH)R,
CHNCOR, CH(CHay),-aryl, CH(CH,),—-heteroaryl,
CH(CH,),R', N(CH,),COOR, CH(CH2),X(CHa),-aryl,
CH(CH,) X(CHa).-heteroaryl, N(CH2),CONR_,
XCONR(CH.).NR2, N[(CH,).XCOOR]JCO(CH_),-aryl,
N[(CH3)XR]CO(CH,),-aryl, N[(CH2),.XR]CO(CH;).X-aryl,
N[{CH;)nXR]SO2(CH;)-aryl,

-~ N[{CH.),NRCOOR]CO(CHz)n-aryl,

N[(CH2):NR;JCO(CHa)y-ary!, N[{CH2)sNR2JCO(CH2).NR-

WO



CH( CH2) nNROOOR, CHNRCOOR, NCO,  CH( CH2) n0OOR, NCOOR, CH( CH2) nOH, N( CH2) nOH,
CHNH2, * CH(CH2) nNR2, CH(CH2) nNR2, C(OH)R, CHNCOR, CH(CH2)~ aryl,

CH(CH2), - he CH(CH2) nR , N(CH2), 000R, CH(CH2)n v I
CHE cH2§ nX( Ch%ﬁ)%{ﬁjgsoar 3(/| , ?\I( CH) , g:O\IR)Z XCONR( g:HZ) )an))m"%%mS
N[ (CH2) nX000R] CO( CH2) n-aryl, N (CH2) nXE3Q( CH2) ~ aryl,

N (CH2) nXR] CO( CH2) , X-aryl, N (CH2)nXR] SQ2(C H2) n-aryl,

N[ ( CH2) nNROOOR] CQ(CH2) ~ aryl, N (CH2) nNR2] CQ(CH2), - aryl,

(69 T S P AR RGE  fSeh
L o o o NIHEAROURR oy (O
NR2] CO( CH2) " NR- het er oar yI N[(BHAPBISONHIGRe@marhet eroaryl , O(CH2) " NR2,
N[(CH2).NRCOOR]CO(CH.),-heteroaryl,
N[(CH2),NR]JCO(CH,).-heteroaryl,
N[{CH2),NR;]JCO{CH:),NR-heteroaryl,
N[(CH.)\NR;]SO.(CHz),-heteroaryl, O(CH,).NR;,
X(CH,)aNR2, NCO(CH,).NR;, R' and R? together also
denote -N-C(CF3)=N-, -N-CR=N-, -N-N=N-,

c Y denotes H, A, Hal

A denotes alkyl or cycloalkyl, in which one or more H

atoms may be replaced by Hal,

Hal denotes F, Cl, Bror |,

R denotes H or A, in the case of geminal radicais R
together also —(CHz)s-, -(CHz)4-, —{CH2)2-X~{CH:), or
—{CHz)2-Z-(CH2)n,

R* R, independently of one another, denote H or an unsubsti-

tuted or mono- or poly-OR-, NO,-, Hal-, CF;-, OCF5-,
CN-, NR;- or SR-, aryl- or heteroaryl-substituted
N-pyrrolidone radical, -X-(CH,),OR, -X-CO(CH,),CHs,
-X-(CH,)2NR,, R, S-aryl, O-aryl, CH,Si(CHa)s, or
together denote -X{CR;),-, -X-(CRy)3-, -X-
(CHCH,OR){CHy)s-, -X~-(CHCH;NR)(CH:)»-,
-X(CH2)NRz, {CR;3)s -, -(CR2)s-,-CR=CR-CR=CR-,



X(CH2)" NR2, NCO(CH2)" NR2, Rl and R2 together also denote -N C(CF3)=N,
-N-CR=N-, -N N=N-, C Y denotes H, A, Hal A denotes al kyl or cycl oal kyl, in
whi ch one or nore atons may be replaced by Hal, Hal denotes Cl, Br or

|, R denot e\qu_;ogqlos)gjssl n the case of geminal radicals R ?%HE?W@?’OEF‘?O
-(CH2)5-, -(CH2)4-, -(CH2)2-X-(CH2)2 or224{CH2)2-Z-(CH2)n, C R4, R5,
independently of one anot her, denote H or an unsubsti- tuted or nono- or
poly-OR-, NO2-, Hal-, CF3-, OCFS- , NR2- or SR-, aryl- or

het eroaryl -substituted N on 20R. - X- CH2)" CH3,
-X—(CH2))2/NR2, R, Saryl, 8@?‘& éﬂ@ms&?&@%z- @W@é{)h@ﬁ'denog - X( )CR2) 2-
-X-(CR2)3-, -X- (CHCH2OR NR2) ( CH2) 2- - X( CH2) 2NR2,

-(C(R2) 3)-, -(CR2§ 4- CR:)C(R —%Rg),n%%qgﬁb%)?& P)CT/ EP2002/01)4205

X denotes O, S or NR

Q denotes CH,Hal, CHO, COR? CH,R*, CH,OCOR®,
CH,NCOR', CH,N(R");, CH-OR', CH,OCON(R'),,
CH,OCOOR!, CH,NHCON(R"),, CH.NHCOOR,

R? denotes /—\ R R
(CH)—[X(CHy),] — z

(CH)—IX(CH,), ] - z

>

(CH,)—[X(CH,), 1 (CH)—IX(CH,),] —
2 2 \__/Z

R R
b

R R
(CH)—IX(CHy), I_N;BLR1 X
(CH—IX(CH), 1 —N 2

0
C ° R R,
(CHz)r[X(CHz)n]@ (CH,);—X(CH,), 1 — G
m , ,
S

s NA,

H

/=
(CH,)——[X(CH,), ]—NG"NRz (CHz)n—[X(CHz)ﬂ]-n;-"N\J

? )



- 224 -XCHQ CR2)2-, -XCHQCR2-, RN(C=X)-NR -X( (C H2)nO RJ2C H2C H2-, X
denotes 0, S or NR Q denotes CH2Hal , CHO, CORW CH2R , CH2000Ra, CH2NCOR ,
CH2N(R ) 2, CH2OCON(R ) 2, CH20OCOOR , CH2NHCON( R R, CW
denotes R pﬁ@%%ﬂeaag)j [X(CH2).] m~2z , C(CH)n [X SRR IED, |

[ X(CH2)J (CH2)- [X(CH2)~l m (CH2). (X(-&22»1] m NJ R

’Nﬁ Q
—_ S HN
b k\ }—O\
N 0 (CH,)~Aryt
9

/N“-H 0
(CH,)—I[X(CH,), ]—N 5 HN
n m \;N N \
b '{\N o}—o\

o (CHz)n—Aryl,
HN 0
_ HN
C K‘*N\ o>_o\(c1-| )—Heteroaryl ”NX§—N
o ’ 1{\ >_ O\ 1
N o] (CH);-R ,
R R
%ﬁ
0
ooc °

OR, NHR;z, NR2, NR{CH,)-aryl, NR(CH.),OR, COCR,
N-pyrrolidone radical, OCOR, NR{CH,),NRx,
N[(CH.),NR;]JCO(CH:)s-aryl, N[(CH,).NHCOOR]CO-aryl,
R', N[CHx(CH.).ORL, NR(CH.),NCOOR,
X{CH2)nX(CH2)nXR, NR{CH,;)X(CH,),OH,

C NR{CH.),O(CH.).0OH, (CH;),COOR, O(CO)NR(CH,)
nOR, O(CO)(CH:).NR2, NR(CH,):NR;,
N[{(CH2)aNR2]JCO(CHz)s-aryl, N[(CH2)-XR]CO(CHg)s-aryl,
N[(CH2).XR]JCO{CH;),-heteroaryl,
N[(CH>)sNR2]JCO(CH_;),-heteroaryl,
N[(CH2)sNRzJCO(CH2)R’, N(R)(CH,).N(R)COOR,
XCOO(CH,)aNR2, OSO.A, OSO,CF3, OSOAr, OCONR,
OCH(CH;)NR;

zZ denotes CH,, X, CHCONH;, CH(CH.).NRCOOR,
CHNRCOOR, NCO, CH(CH,),COOR, NCOOR,
CH(CH.),OH, N(CH.).OH, CHNH,, CH{CH:):NR:,



51 5NR2 RRA (CH),, [X(CH2).] m-Ni2 RR (CH2) [X(CH2)1) m N (CH2)~
[X(CH2)"1-Na R NA2 /N (CH2)~--[X(CH2)"] N\,,j WD 2005/ 063735

PCT/ EP2004/ 014205 -225 ~ (CHZ);-- [X(CHZW-N N

WO 2005/063735 PCT/EP2004/014205

- 226 -

CH(CH,).NR;z, C(OH)R, CHNCOR, CH(CHy)q-ary,
CH(CH,).-heteroaryl, CH(CH,).R', N(CH.),COOR,
CH(CH_)X(CHg)s-aryt, CH(CH)X(CHy)q-heteroaryl,
N(CH2),CONR, XCONR(CH_),NR;,
N[{CH,).XCOOR]CO(CH,)-aryl, N[(CH:),XR]JCO(CH_),-
aryl, N[(CH2)nXR]CO(CH:).X-aryl,
N[(CH2)nXR]SO2(CH;)n-aryl,
N[(CH2).NRCOOR]CO(CH.).-aryl,
N{(CH2)NR]CO(CH)s-aryl, N[(CH2).NR2]JCO(CH).NR-
aryl, N[(CH2)sNR2]SO2(CH:).-aryl, N[(CH2)-XR]JCO(CH;)n-
heteroaryl, N[{CH.).XR]JCO(CH.).X-heteroaryl,

C N[(CH2).XR]SO2(CH.),-heteroaryl,
N[(CH,),NRCOOR]CO(CH,),-heteroary!,
N[(CH2),NRz]JCO(CH,),-heteroaryl,
N[(CH2)aNR2]JCO(CH,),NR-heteroaryl,
N[(CH2),NRz]SO;(CH;).-heteroaryl, O(CH,).NR;,
X(CH2)nNRz, NCO(CH,).NR,,

R® denotes aryl or heteroaryl, each of which is unsubsti-
tuted or mono- or polysubstituted by aryl or heteroary!,
each of which may be substituted by Hal, NO,, CN, A,
OR, OCOR, COR, NR3, CF3, OCF3; OCH(CF3),, or by
Hal, NO,, CN, OR, A, -(CY,),-OR, -OCOR, -(CY;),-CO:R,

C (CY2)a-CN, -NCOR, -COR or ~(CY2):-NR;,
R’ denotes (C=0)-R, (C=0)-NR;, (C=0)-OR, H or A
m denotes 0, 1 or 2
and

n denotes 0,1, 2,3,4,5 60r7,



(CH2)" [X(CH2)"]nmN\\N 3 0\ (CHZ)THeteroaryi C90 (CH2)~ Aryl (CH2)"RL OR,
NHR2, NR2, NR(CI—|2)~aryI NR(CH2) " OR, COOR, N-pyrrolidoneradical OCOR,

NR( CH2) , NR2 (So)r, NR2] CO(CH2) ~ aryl, N[ (CH2).NHOOOR] CO a

N[ CH2( CH2) r¥ &% CH2) "NOOOR, ~ X(CH2) . X(CH2) T, XR NR( %@230504
NR( CH2) 10( CH2) r , OH, (CHZ) X00R, O[O NR@2F2) FOR, O CO) (CH2), NR2,
NR(CH2)r,NR2, N (CH2)r,NR2]CQ(CH2),aryl, N (CH2), XR] CO CH2) ~ aryl ,

N (CH2), XR] CO(CH2) ~ heteroaryl, N (CH2)r, NR2] COQ(CH2) ~ het eroaryl,
ey, NR2] Co(a(?'n_id2 zahérméceu(tilgaﬁ?dgzablel\geﬁvgg\%?s’, solvates, tautomers, salts

and stereoisomers thereof, including mixtures thereof in all ratios.

2. Compounds according to Claim 1 in which
R’ denotes A, CF3, OCF3, SA, SCN, CH,CN, -OCOA, Hal,
SCF;, t-butyl, -CH{CH3)CH,CHs, isopropyl, ethyl or
methyl.

C 3. Compounds according to Claim 1 or 2 in which
R2

denotes denotes F or H.

4.  Compounds according to one or more of Claims 1-3 in which
R® denotes F or H.

5. Compounds according to one or more of Claims 1-4 in which

R* preferably denotes one of the following groups if R’
denotes H.
O/A/.N) or -X~(CH,),-NR,

C |

X and R have the meaning indicated in Claim 1.

6. Compounds according to one or more of Claims 1-5 in which

R® denoctes H.

7. Compounds according to one or more of Claims 1-8 in which

R®, together with R*, adopts one of the following meanings:



XCOO( CH2) r, NR2, OSCRA, OSCRCF3, OSORAr, OCONR2, OCH2(CH2)r, NR2 Z denot es
CH2, X, CHCONH2, CH(CH2)~NROOOR, CHNRCOOR, NCO, CH(CH2)"000R, NCOOR,
CH(CH2) r, OH, N(CH2) ~OH, CHNH2, CH(CH2)~NR2, 9 0 "(CH2) ~—Aryl WD 2005/ 063735
PCT/ EP2004/ Q2846335256 C C CH(CH2) "NR2, C(OH) R, CHNCESTERAHYI4205 5 v |
CH(CH2) ~ heteroaryl, CH(CH2),R , N(CH2pR2800R, CH(CH2), X(CH2)~ aryl,

CH( CH2) " X(CH2) ~ heteroaryl, N(CH2)"CONR2, XCONR(CH2)"NR2,

N[ ( CH2) . X000R] CO( CH2) ~ aryl, N (CH2)~XR] CO(CH2), aryl,

N[ (CH2) " XR] CO(CH2) "X-aryl, N (CH2)"XR] SC2( CH2) ~ aryl ,

N[ ( CH2) , NROOOR] CO( CH2) , - ar y! ,

OR NR, R® O
SRR Re e Lo

in which

X, R and R* have the meaning indicated in Claim 1.

8. Compounds according to one or more of Claims 1-7 in which
R® denotes phenyl, 2-, 3- or 4-pyridyl, pyrimidyl, furyl or
thienyl, each of which is unsubstituted or mono- or poly-
substituted by Hal, CN, NO,, OH, CF5;, OCH(CF;),,
OCOCH; or A.

9. Compounds according to one or more of Claims 1-8 in which

R® denotes one of the following groups:



N (CH2) nNR2] CO( CH2) ~ aryl,
N ( CH2) nNR2] SO2( CHZ) ~ aryl,
CH2) " X- heteroaryl
het er oaryl
H2) nN R2] CO(C H2) , N R— het er oaryl ,

N[ ( CH2), XR]
N[ ( CH2) nNROW ,

N[ (CH2) , NR2] CO( CH2) nNR- aryl,
N[ (CH2) nXR] CO( CH2) ,

N[ ( CH2) " XR] SC2( CH2) ,
N[ ( CH2) , NR2] CO( CH2)BC

het er oaryl ,
- het er oa

?%HHPP N[(C

N @Bi8)»nNR2] SO2( CH2) n- het eroaryl,

Q(CH2) nNR2, X(CH2)"NR2, NCQ(CH2) nNR2, R6 denotes aryl or heteroaryl, each
of which is unsubsti- tuted or nono- or polysubstituted by aryl or
het eroaryl, each of which may Bﬁ substituted by HaI NO2, CN, A,
COR, NR2, CF3 OCF3, dd3) 2, jor Cﬁy Hal , 5NC2, Gg,H A -(Cy2), CR,
- 000R, (CY2)n C2R; CY2) n‘ 'u' or 88not es
(C=O0-R (C=0)-NR2, - OR, A otes 0 r 2 an denotes 0,
1, 2, 3, 4, 5 6 or 7, WO 2005663735 P EP20011701 205
"
Br
ﬁ b D \@t
F F
\C[OH , OH OH
= = = -
|N/ S/ s/ , 8 N
G Br SCH,
10. Compounds according to one or more of Claims 1-9 in which
R’ denotes H.

1.

Compounds of the sub-formulae IA to ID:



-227 and pharmaceutically usable derivatives, solvates, tautoners, salts

and stereoisoners thereof, including m xtures thereof in all ratios.
Conmpounds accor di n%to Claim1l in which R denotes A CF3, QOCF3, SA, SCN
CH2CN, - CONO 2M9(063738CF3 t-butyl, - CH(CH3) CH2CH3, i soprESHYEP24/414305

met hyl . C Conpounds according to a ai m2Bger 2 in which R2 denotes denotes F
or H 4. Conpounds according to one or nore of Clains 1-3 in which R3
denotes F or H 5. Conpounds according to one or nore of Clainms 1-4 in which
R4 preferably denotes one of the following groups if R5 denotes H or
-X-(CH2)2 NR2 C X and R have Rhe neaning indicated in daim1. 6. Conpounds
according to one or nore of ains 1-5 in which R5 denotes H

X

IA
iB
R IC
R3
N
R° R
X(CH,),XR
R1
C R3 ID
VR
R® R

inwhich R, R', R% R?, R*, R, R® R’ and X have the meaning indi-
cated in Claim 1

and

R® denotes H, CH,OR or CH,NR,.



7. Conpounds according to one or nore of Clains 1-6 in which R5, together
with R4, adopts one of the foll ow ng neani ngs: WO 2005/ 063735

PCT/ EP2004/ 0142 28 OR NR2 or in which X, R and R hayv ni ng

i ndi cated i'§ éygﬁﬁf?g C 8. Conpounds according to one o %ﬁ%&@ﬁ"gﬁgins 1-7
in which R6 denotes phenyl, 2-, 3- or -&3pyridyl, pyrimdyl, furyl or
thienyl, each of which is unsubstituted or nono- or poly- substituted by

Hal , CN, N2, CF3, OCH(CF3)2 OCOCHS or A 9. Conpounds according to one or

nore of C ai -8 1in not ne the follow n roups: C WO
2005/ 063735 12 Comooun softhe sub ?ormu ae ané)g' 9 droup

in which R, R?, R?, R*, R®, R®, R have the meaning indicated in Claim

1. and the racemate thereof or other mixtures of the enantiomers.

13. Compounds of the sub-formulae 11 to 145a:

CH

12




-229 CC OH OH OH OHci CH3 10. Conpounds according to one or nore of C ains
1-9 in which R7 denotes H 11. Conpounds of the sub-formulae IAto ID:

PCT/ EPZOOM“?&%OZO%E)G% SCH3 OH OH WD 2005/ 063735 PCT/ EP2%%4IJI&%04&%§4205230 C

-232-

12a
Chiral
i3
C
14
15
C
6

OH



CiICIDinwhich R R, R, R3, R4, R5, R6, R7 and X have the neaning indi-
cated in Caim1 and R8 denotes H, CH2OR or CH2NR2. WD 2005/ 063735

PCT/ EP2004/ 014205 - 231 R RAR-~} BN," R6 110::~ Rz RéFR% R7 in
which R, BO20633IS ps R, R have the neani ng i ndi c RCEEFPAMEI4, 1, and
the racemate thereof or other m xtures283-the enantioners. C 12. Conpounds
of the sub-fornulae A and B- R4 13. Conpounds of the sub-fornmulae 11 to

145a:

17
I7a
C
18
C
1Ba

OH




11 CH C l1la H3C 12 OH OH WD 2005/ 063735 PCT/ EP2004/ 014205 -232 12a OH
Chiral C 13 14 H3C OH C 15 16

WO 2005/063735 PCT/EP2004/014205
- 234 -

ISa

10
-

11
c 11a




H3C OH C C 17 17a 18 18a H3C H3C OH WO 2005/ 063735 PCT/ EP2004/ 014205 -233-
/1 OH N/ OH CHCH3 O F13C OH

WO 2005/063735 PCT/EP2004/614205
-235-

114a

OH



N..""qg OH OH 19 H3C WD 2005/ 063735 PCT/ EP2004/ 014205 -234 19a 110 C ||

111a 112 H3C WO 2005/ 063735 PCT/ EP2004/ 014205
OH

WO 2005/063735
- 236 -
H,C
115
N
OH
CH, o

O
L/

H,C

116a

117

18

-235 113 C 113a H3 114 C 114a

PCT/EP2004/014205



WD 2005/ 063735 PCT/ EP2004/ 014205 -236 115 116 11 6a H3C 117 C 118 OH C C
WO 2005/ 063735 11 8a 119 119a 120 ci -237 PCT/ EP2004/ 014205

WO 2005/063735 PCT/EP2004/014205
- 237 -

18a

120 3



WD 2005/ 063735 - 238 121 121 a 122 H3C H3C 123 PCT/ EP2004/ 014205 WD
2005/ 063735 124 C 124a 125 126 127 - 239 PCT/ EP2004/ 014205 WO 2005/ 063735

-240 127a %263 2005/063735 PCT/EP2004/014205

- 238 -

121

123




128a H3C 129 PCT/ EP2004/ 014205 C C WO 2005/ 063735 129a 130 130a 131 -241 HO
PCT/ EP2004/ 014205 WD 2005/ 063735 131 a 132 132a 133 & s

WO 2005/663735 PCT/EP2004/014205
- 239 -

124 © O
N

125

¢,

O

126

127




- 242 PCTI EP2004/ 014205 C C WD 2005/ 063735 133a 134 134a 135 - 243 CH3 H3
PCT/ EP2004/ 014205 WD 2005/ 063735 -244 135a 136 136a 137 PCT/ EP2004/ 014205

WO 2005/063735 PCT/EP2004/014205
- 240 -

I27a -":O

128

&



CFc WO 2005/ 063735 PCT/ EP2004/ 014205 -245 C C 137a 138 140 H3C WO
2005/ 063735 -246 C C 140a 141 141 a 142 PCT/ EP2004/ 014205 cH3 C WO

2005/ 06373‘% O 2008/063735 PCT/EP2004/014205

241 -

129a

130

H,C

I130a N O

C 131




142a 143 143a 144 H3C -247 PCT/ EP2004/ 014205 WD 2005/ 063735
PCT/ EP2004/ 014205 - 248 145a 14. Process for the preparation of conpounds

of the fornula | according to Clainms 1-13 and phar naceyti | e
derivati ve¥ O ¥ME3550| - vates, tautoners and ster eoi sopn%*@ﬁ%dﬂg?iég ,

characterised in that a conpound of th#Zornula 11 11 H2 Gin which Rl, RZ
and R3 have the neanings indicated in CCaiml, is reacted with a conpound of

the formula Il 0 HJ~ R6 111

C 132 O

N
O
N\%/ SQ/Q
132a N~ ™

133

O
O



WO 2005/ 063735 PCT/ EP2004/ 014205 -249 in which R6 has the neaning indicated
in Caiml, and with a conpound of the formula IV, the doubl e-bond i soner
thereof (E_isoner) or mxtures thereof IV in which R4 viend he

meani ngs iW&l’@%’%)’q‘r’n Caim1, and, if desired, a radi CM?% “denot es H
is converted into a radi- cal R7 whici24%as a neani ng other than H, and/or,

if desired, a base or acid of the formula | is converted into one of its
salts. 15. Process according to Caim 14, characterised in that the reaction
is carried out in the presence ﬁf a protonic acid or Lewis acid. 16.
Process according to Caim14 ofF 35, characterised in that the reac- tion is
carried out in the presenceHg idH,uor oaceti c aci d, hexafl uoro-

i sopropanol, bismuth(l11) chlorijde, ytterbium(IIl) triflate, scandium(lI1)
triflate or ceriun(lV) anmoni htrate. 17. Medi canents conprising at |east
one conpound of thegdpr rrucl>a I

C 3
HO

Z4Ne

134
CH
o3
o
134a
N
i Se
135 N
0O Cl

H,C CH3



according to Claim1l to 13 and/or pharmaceutically usable deriva- tives,
salts, solvates, tautoners and stereoisoners thereof, including WO

2005/ 063735 PCTI EP2004/ 014205 -250 mi xtures thereof i gog%)ﬁzos and
opti onal | yWOXMEMSs and/ or adj u- vants. 18. Mxture c i or nore
compounds of the fornula | and an ara24#- of one or nore conpounds of the
formul a V, anal ogues thereof and/or netabolites thereof -(CHI)P CCVin
which Y and Z' each, independently of one another, denote O or N, RO and
R10 each, independently of one another, denote H, OH, hal ogen,

OCl - 10- al kyl , OCF3, NO@ONHZ, n denotes an integer between 2 and 6

i nclusive, and R8 and 1 are each, independently of one another, in the
meta- or para-position ~are selected fromthe group: NH

N
I35a
J CH,
136
no S
H,C
136a N

C 137



NH2 NOH N WA /JJ NH2 NN N Nand NCH N~ NN HNHZ CH 19. Use according to
Cl aim 18, where the conpound of the formula V used are pentam dine or salts
t hereof. WO 735 PCT/ EP2004/ 014205 -251 20. Us

accordi ng YVQZ%Q%&%? to 13 and pharmaceutically usable de'?:l va ?f\;ﬁgﬁés salts,
sol vates, tautoners and stereoi soners 24%er eof, including m xtures thereof
inall ratios, or the mxture accord- ing to Claim18, for the preparation
of a nmedicanment for the treatnment of diseases which can be influenced by
the inhibition, regulation and/or nodulation of the mtotic notor protein
Eg5. 21. Use of conpound ac ng to Caiml to 13 or the m xture according
to Caim18 for the preparaj of a nedi canent for the treatnent and

137a N

H,C——CH,
CH,

138




prophyl axi s of cancer diseases. 22. Use according to Claim21, where the
cancer diseases are associated wth a tunour fromthe group of tunours of
t he squanous epithelium of the bladder, of the stonmach, of the kidneys, of
head and n%kzooﬁ&:w%she oesophagus, of the cervix, of thgct/ppio0iohse the
i ntestine, of the iver, of the brain, of the prostate, of the urogenital
tract, of the lym phatic system of T?ﬂ?'Stonach, of the larynx and/or of
the lung. 23. Use according to Claim22, where the tunour originates from
the group nonocytic | eukaem a, |ung adenocarci noma, small-cell |ung
carci nomas, pancreatic cancer, glioblastoms and breast carcinoma and col on
carci noma. 24. Use accordioq%QO & 'm where the cancer disease to be
I ,
U

treated is a tumour of th ne system 25. Use according to
Claim 24, where the tumx romthe group acute nyelotic

| eukaem a, chronic myelotic le acute |ynphatic |eukaem a and/ or
chronic | ynphatic l4&aem a. W 5706 PCT/ EP2004/ 014205 -252 26. Use
of conpounds of the fornula I according|to aim1l to 13 and/or

physi ol ogi cal |y acceptable salts and sol s thereof for the prepara-
CH,
H,C——CH,
141
O
(: N
\\\
S
CH,
H,C CH,
l41a 4

42



tion of a nedicanment for the treatnment of tunours in conbination with a
therapeutically effective anmount of one or nore conpounds of the formula V,
anal ogues thereof and/or netabolites thereof '-(CH )P L&A j Y' and Z
each, i ndePOEMB{50f one another, denote 0 or N, RO alFl(éT,h%fgmg%g%,

i ndependently of one another, denote +347GH, hal ogen, OC1-10-al kyl, OCF3,
NO2 or NH2, n denotes an integer between 2 and 6 inclusive, and Ra and Rl11
are each, independently of one another, in the neta- or para-position and

are selected fromthe groug: C NH NOH N NH2 NH2 N N N, N andNOH -</ D -N N
NH NH2 CH

l142a

p——
-

143

CH,
H,C
143a N
F
T
CH,
144  HC

He " @



where the conpounds of the formula I and the conpounds of the for rrul ayv,
anal ogues thereof and/or netabolites thereof are adm nistered sinul

2005/ 063735 PCT/ EP2004/ 014205 -253 taneously or within

anot her i n P8R Mi ch are suf- ficient to inhibit thg%é'mmgfm t umour
or of other hyperproliferative cells-248€ 27. Use according to C ai m 26,
where the conpound of the formula V used are pentam dine or salts thereof.
28. Use of compounds of the fornmula | according to Claiml to 13 and/or
physi ol ogi cal |y acceptable salts and sol vates thereof for the prepara- tion
of a nedicanent for the treatnent of tunours where a therapeuti- cally
effective amount of a conmpound of the fornx Fis administered in
romthe group 1) oestrogen

receptor nodul ator, 2) androgen wdylator, 3) retinoid receptor
nmodul ator, 4) cyt ot|q5| o ag_la(g gnti prolrferative agent, 6)
prenyl - prot ei n transferasesnnhj 74, HMG- CoA reduct ase

H,C

O3
wI
(@]

14. Process for the preparation of compounds of the formula | according
to Claims 1-13 and pharmaceutically usable derivatives, salts, sol-
vates, tautomers and stereoisomers thereof, characterised in that

a compound of the formula i

in which R', R? and R® have the meanings indicated in Claim 1,

is reacted with a compound of the formula lil

J‘l\ 6 I

H R



inhibitor, 8) HV protease inhibitor, 9) reverse transcriptase inhibitor
and 10) further angiogenesis inhibitors. 29. Conpounds of the fornmula I in

whi ch Q de , and Ra has one of the follow n '  NHR2, NR2,
NR( CH2) nar ;}?b%‘ﬁg@g) NOR, COOR, N-pyrrolidone radical ?%ﬁ@?@éﬂf) NNR2,
N[ (CH2) nNR2] CQ( CH2) naryl , N[ (CH2) nNHOG@RPCCaryl, R1, N CH2(CH2)nOR] 2,

NR( CH2) nNOOOR, X(CH2) nX(CH2) nXR, NR(CH2) " X( CH2) nOH, NR(CH2) nO( CH2) nOH,
(CH2) n00OR, Q(CO) NR(CH2) nOR, Q(CO) (CH2) nNR2, NR(CH2) nNR2,

N[ (CH2) nNR2] CO( CH2) naryl , N (CH2) " XR] CO( CH2) nar yl ,

N[ ( CH2) nXR] co( cHD) g}f'er oaryl, N (CH2)nNR2] CQ( CH2) nhet er oaryl ,

N[ ( CH2) nNR2] OO G2)a&ine MeBh(aHR4MNE FPORimCO0 CH2) nNR2,  OS02A,  0802CF3,
W el

OS02Ar, OCONRZ2 or

and

with a compound of the formula IV, the double-bond isomer thereof (E

isomer) or mixtures thereof

K/Rs v

in which R* and R® have the meanings indicated in Claim 1,

and, if desired, a radical R’ which denotes H is converted into a radi-

cal R” which has a meaning other than H,

and/or, if desired,

a base or acid of the formula | is converted into one of its salis.

15. Process according to Claim 14, characterised in that the reaction is

C carried out in the presence of a protonic acid or Lewis acid.

16. Process according to Claim 14 or 15, characterised in that the reac-
tion is carried out in the presence of trifluoroacetic acid, hexafluoro-
isopropanol, bismuth(lil) chloride, ytterbium(ill) triflate, scandium(ill)

triflate or cerium(lV) ammonium nitrate.

17. Medicaments comprising at least one compound of the formula |
according to Claim 1 to 13 and/or pharmaceutically usabie deriva-

tives, salts, solvates, tautomers and sterecisomers thereof, including



WO 2005/063735 PCT/EP2004/014205
- 250 -

mixtures thereof in all ratios, and optionally excipients and/or adju-

vants.

18. Mixture comprise one or more compounds of the formula | and an
amount of one or more compounds of the formula V, analogues

thereof and/or metabolites thereof

in which

Y’ and Z’ each, independently of one another, denote O or N, R® and
R'® each, independently of one another, denote H, OH, halogen,
0C1-10-alkyl, OCF3, NO, or NH;, n denotes an integer between 2 and
6 inclusive, and R® and R'' are each, independently of one another, in

the meta- or para-position and are selected from the group:

NH NOH N
~< L -
NH,, NH, ﬁ

~3 <

cl ’

19. Use according to Claim 18, where the compound of the formula V
used are pentamidine or salts thereof.



WO 2005/063735 PCT/EP2004/014205

20.

21.

22.

23.

24.

25.

- 251 -

Use of compounds according to Claim 1 to 13 and pharmaceutically
usable derivatives, salts, solvates, tautomers and sterecisomers
thereof, including mixtures thereof in all ratios, or the mixture accord-
ing to Claim 18, for the preparation of a medicament for the treatment
of diseases which can be influenced by the inhibition, regulation

and/or modulation of the mitotic motor protein Eg5.

Use of compound according to Claim 1 to 13 or the mixture according
to Claim 18 for the preparation of a medicament for the treatment and

prophylaxis of cancer diseases.

Use according to Claim 21, where the cancer diseases are associated
with a tumour from the group of tumours of the squamous epithelium,
of the bladder, of the stomach, of the kidneys, of head and neck, of
the oesophagus, of the cervix, of the thyroid, of the intestine, of the
liver, of the brain, of the prostate, of the urogenital tract, of the lym-

phatic system, of the stomach, of the larynx and/or of the lung.

Use according to Claim 22, where the tumour originates from the
group monocytic leukaemia, lung adenocarcinoma, small-cell lung
carcinomas, pancreatic cancer, glioblastomas and breast carcinoma

and colon carcinoma.

Use according to Claim 21, where the cancer disease to be treated is

a tumour of the blood and immune system.

Use according to Claim 24, where the tumour originates from the
group acute myelotic leukaemia, chronic myelotic leukaemia, acute

lymphatic leukaemia and/or chronic lymphatic leukaemia.



O

WO 2005/063735 PCT/EP2004/014205
- 252 -

26. Use of compounds of the formula | according to Claim 1 to 13 and/or
physiologically acceptable salts and solvates thereof for the prepara-
tion of a medicament for the treatment of tumours in combination with
a therapeutically effective amount of one or more compounds of the

formula V, analogues thereof and/or metabolites thereof

Y'—(CH,);—=2

in which

Y’ and Z’ each, independently of one another, denote O or N, R® and
R'® each, independently of one another, denote H, OH, halogen,
0OC1-10-alkyl, OCF3, NO; or NH;, n denotes an integer between 2 and
6 inclusive, and R® and R" are each, independently of one another, in

the meta- or para-position and are selected from the group:

—‘(NH —<NOH _</Nj

NH,, NH, ﬁ

N - and NOH
— j ¢ N

N N’N

NH
/ H 2
CH; . ’

where

the compounds of the formula I and the compounds of the formula V,

analogues thereof and/or metabolites thereof are administered simul-



O

WO 2005/063735 PCT/EP2004/014205

27.

28.

29.

- 253 -

taneously or within 14 days of one another in amounts which are suf-
ficient to inhibit the growth of a tumour or of other hyperproliferative

cells.

Use according to Claim 26, where the compound of the formula V

used are pentamidine or salts thereof.

Use of compounds of the formuia | according to Claim 1 to 13 and/or
physiologically acceptable salts and solvates thereof for the prepara-
tion of a medicament for the treatment of tumours where a therapeuti-
cally effective amount of a compound of the formula | is administered
in combination with radiotherapy and a compound from the group 1)
oestrogen receptor modulator, 2) androgen receptor modulator, 3)
retincid receptor modulator, 4) cytotoxic agent, 5) antiproliferative
agent, 6) prenyl-protein transferase inhibitor, 7) HMG-CoA reductase
inhibitor, 8) HIV protease inhibitor, 9) reverse transcriptase inhibitor

and 10) further angiogenesis inhibitors.

Compounds of the formula | in which Q denotes CH2R?®, and R® has
one of the following meanings: NHR;, NR;, NR(CHa).aryl,
NR(CH.),OR, COOR, N-pyrrolidone radical, OCOR, NR{(CH:),NR;,
N[(CH2),NR;]JCO(CH;)saryl, N[(CH,),NHCOOR]COaryl, R',
N[CHz(CH:),OR];, NR{CH;),NCOOR, X(CH2)nX(CH2)XR,
NR(CH_)nX(CH2)nOH, NR(CH_),O{CH>),OH, (CH,),COOR,
O({CO)NR(CH) nOR, O(CO){CH.),NR2, NR(CH,).NR,,
N[{CH2)aNR]JCO(CHz)naryl, N[(CH2)sXR]CO(CHz)naryl,
N[(CH2)-XR]CO(CH,)nheteroaryl, N[{CH.).NR2]CO(CH,),heteroaryl,
N[(CH2).NR;JCO(CH,),R", N(R}CH,).N(R)ICOOR, XCOO(CH.).NR,,
0SQ0,A, 0S0.CF; OSO:Ar, OCONR; or OCH»(CH:).NR.



