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2- (HETERC) ARYL-SUBSTITUTED TR INE DERIVATIVES

BACKGROUND OF THE INVENTION

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

medicaments.

The present invention relates o compounds of the formula | and to the use
thereof for the treatment and prophylaxis of diseases in which the inhibi-

tion, reguiation andfor moduiation of mitotic motor proteins, in particular the
rmitotic motor protein Eg3, plays a role, furthermore to pharmaceutical com-

positions which comprise these compeounds.

Iy detail, the present invention relates to compounds of the formula | which
preferably inhibat, regulate and/or modulate one or more mitotic metor pro-
teins, 1o 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-
nopathy, inflammatory diseases, arthritis, naurodegeneration, 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 dizeases.

During mitosis, various kinesins regulate the formation and dynamics of the
spindle apparatus, which is responsitle for correct and coordinated align-
ment and separation of the chromosomes. |t has been observed that spe-
cific inhibition of a mitotic mator protein ~ Egb - rasults in collapse of the

spindle fibres. The resuft of this is that the chromosomes can no longer be
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distributed correctly over the daughter celis. This results in mitolic arrest
and can thus cause cefl death. Upregulation of the motor protein Egb has
been described, for example, in tissue from breast lung and colon fumours.
Since Egh takes on a mitesis-specific function, it is principally rapidly
dividing cells and not fully differentiated celis that are affected by £EgS inhi-
pitior, In addition, Egb regulates exclusively the movement of mitatic micro-
wibuli (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 2 weakened axtent. The inhibition of Eg5 by the com-
pounds according to the invention is therefore a relevant therapy concent

for the treatment of malignant tumours.

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

examples include prostate, pancreatic and breast carcinoma.

Surprisingly, it has besn found that the compounds according to the inven-
tion effect specific inhibition of mitotic motor proteins, In particular BEg5. 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 io the in-
vertion preferably exhibit and cause an inhibiting effect, which is usually
ducumentad by [Cs values in a suilable range, preferably in the micromoiar

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 praphyiaxis and/or treatment of diseases
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which are influencad by inhibition of one or more mitotic motor proteins, in
particuiar g5

The present invention therefore relates to compounds according 10 the in-
vantion as medicaments andfor medicament active ingredients in the treat-
ment andfor prophylaxis of the said diseases and 1o the use of compounds
according to the invention for the preparation of a pharmaceutical for the
treatment andior prophylaxis of the said diseases, and also to a method for
the treatment of the said diseases comprising the administration of one or
rmore compounds according to the invention to a patient in need of such an

administration

1t can be shown that the compounds according to the invention have an

advantageous effect in 2 xenofransplant 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, catfle, dogs, cats, stc. Animal models are of interest
for experimental investigations, providing a mode! for the treatment of a

human disease.

The susceptibility of a certain cell to freatment with the compounds ac-

cording to the invention can be determined by lesting in vitro. Typically, a
cufture of the cell is combined with & compaound according to the invention
at various concentrations for a period which is sufficient to enabis the
active ingredients to induce cell death or inhibit migration, usually betwsen
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
reatment are then counted.

The dose varies depending on the spacific compound used, the specific
diseass, the patient status, ete. Typically, a therapeutic dose is sufficiant

considerably to reducs the undesired cell population in the targst tissus,
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while the viability of the patient is maintained. The treatment is generally
continued until 2 considerable reduction has cocurred, for example at least
about a 50% reduction in the cell burden, and can be cortinuad until es-

sentially no undesired cells are detected in the body.

SUMMARY OF THE INVENTION

The invention reistes io compounds of the formula |

in which
W denotes CHar N,

R, R% R independently of one another, denote H, A, aryl, hetercaryl,
Hal, {CY2):-BA, ~(CY2)y-SCF3, «{C¥2)n-BON, «(0Y),-CF5,
{CY2)-OCFs, cycloakyl, -SCHs, -SCN, -CF,, -OCFs. -0A,
{CY2hn-OH, -(CY2)-COR, 4CY2)-CR, O h-Hal,
{CYo3-NRy, (CY2)-QA, (O -0COA, -SCF, (CY2)-CONR,,
A{CY ) NHOQA, {CY2)-NHEOA, BFs, SH{CHs), COCY )
CHa, -(CY2)-N-pyrrolidone, CH{CH,),NRCOOR,
CHNRCOOR, NCO, CH{CH).,COOR, NCOOR, CH{CH.),OH,
N{CH3OH, CHNH,, CH(CH,JNR,, CHCH)NR,, C(OHR,
CHNCOR, CH{CHy)w-aryl, CH{CH,)-heteroaryl, CH(CH,)R',
N(CH:),COOR, CHICH,JX(CHa)y-aryl, CH{CH WX CHy)
neteroaryl, N{CH2,CONR,, XCONR{CHa)NR,,

NI(CH, ) XCOORICO{CHh-aryl, NICH,) XRICO(CH,) -aryl,
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NI{CH)RXRICO{CH ) X-aryl, NI{CH)RXR]SOCH,)arvl,
NI{CH2)NRCOORICO(CH gy, N{CH NRJCO{CH)-aryl,
NE{CH2)aNRICO{CH ) NR-aryl, NI{CH; ) NRISOH{CHy)o-aryl,
NECH,)XRICO{CH,)e-hetercaryl, NI{CH 1 XRICO{CH,)X-
hetercaryl, N[{CHWXR]SO,{CH,-heteroaryi,
N[{CH)WNRCOOR|CO{CH; )r-heteroaryl,

N[(CH, ) NR:ICO(CH,)-heteroany, NI(CH)NRJCO{CH,)NR-
hetercaryl, R' and R? together also denote -N-C(CFg}=N-, -N-
CR=N-, -N-N=N-,

denotes H, A, Hal

denotas atkyl or cycioalicyl, int which one or more H atoms may
pe replaced by Hal,

denotes F, G, Brori

derotes H or A, in the case of geminal radicals R together
also ~{CHals-, {CHale- or ~{CHal-X~{CHa)y, or ~{CHa)n-d-
{CHaln,

independently of one another. denote H or unsubsiituted or
mono- of paly-OR- NO»- Hal-, CFy-, OCFs-, ON- NRz-or
8R-, aryl- or hetercaryi-substituted N-pyrrolidone, -X-
(CHLOR, -X-CO{CH)CHy, -X-{CHNR,, R, S-aryl, O-aryi,
CHRSH{CHs)s, or together denote -X{CRaj~, ~X-{CRg)s-, -X-
{CHOHORYCHa)e, -XA{CHOHNRNCH o, -X{CH)NR,,
-{CRojs ~ {CRe)e-CR=CR-CR=CR-, -XCHQ{CR:)z~,
KCHOCR,, R-NHC=XN-R, -XCHCHINORLECH,CHy-,
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X denctes Q, S or NR,
Q denotes CH.Hal, CHO, COR®, CH:R®, CH.OCOR®,

CHNCOR!, CHMN(R'Y),, CH.OR', CH:O0CON(R:,
CHOCQOR', CHNHCON(R'),, CHNHCOOR'

i denotes N R R
{CH ) X{CH,}, ] ~N AY

D {XCH )] - = /”"<
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OR, NHR,, NR; OR, NHR;, NR,, NR(CH,)-aryl, NR(CH;),0R,
COOR, N-pyrrolidone radical, DCOR, NR{CH,)NR;,
N[{CHLNRJCO{CH, )-aryl, NI{CH,).NHCOORCO-aryl, R,
NICH{CHLOR ], NR{CHoJNCOOR, X({CH3X({CH,)XR,
NRICHX(CHOH, NRICH2).0(CH)0H, (CH2).COOR,
O{COMNRICH) DR, Q{COKCH NI, NR{CH,LNR,,
NI{CHWNRJCO{CH,-aryl, N[ICH, L XRICO{CH,)w-aryl,
NI{CHWXRICOIC H, -heteroanyl, NICH L NRJCOICH, )
heteroary!, NICHz)NRICOICH, R, N(RYCHLNIRICOOR,
XCOO{CH)LNR:, OSGA, O50,CF;, 0S0:Ar, OCONR,,
OCH{CHL)NR,

Z denotes GHz, X, CHOONH,, CH{CH,).NRCOOR,
CHNRCOOR, NCO, CHI{CH,CODR, NCOOR, CH(CH2),0H,
N(CHJuOH, CHNH,, CHICH,)NR,, CHICH,).NR,, C{OHIR,
CHNCOR, CH(CHa)-aryl, CHICH,)-heteroaryl, CHCH)R'
N{CH,L.COOR, CH{CH L X{CHrary!, CRICHLMX(CH )
heteroaryl, N{CH:},CONR,, XCONR(CH:).NR;,

s
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NI{CH)XCOORICO{CH yrary!, NI{CH I XRICO(CHa)e-aryl,
NI{CH) XRICO{CHzwk-aryl, NI{CH 1L XRISOACHy)-aryl,
NI{CH) NRCODRICO(CH raryl, NI{CHLNRJCOCH maryl,
NI{CH; ) NRICO{CH ) NR-aryt, N{CH ) NRRS0,(CHale-arv,
N{CH) XRICO{CH, Jp-hetsroaryl, N[{CH)XRICO{CH,) A~
heteroaryl, R{UHJXRISO{CH:)-heteroary,

NI{CH2 NRCOORICO{CH,-heteroaryi,
NI{CHNRICO(CH,)-heteroaryt, NI{CH,),NRJCO(CH,)NR-
neteroaryl, N[{CH,)WNRISO,(CH,)-hetervaryl, O{CH:)NR,,
X{CHz)sNRz, NCO{CH,)NR;,

RS denictes aryl or heteroaryl, esch of which is unsubstituted or
mono- o polysubstituted by arvi or heteroaryl, each of which
may be substifuted by Hal, NO,, CN, A, OR, OCOR, COR,
NR,, CF;, OCF; OCH(CF3), or by Hal, NGy, CN, OR, A,
-{CY2n-OR, -QC0R, -(CY2)-COR, «{CY2)-CN, -NCOR, -COR

1 -{CYz3-NRp,

R denotas (C=0)R, (C=0)-NR,, (C=0)0R HorA
m denotes 0, 1 or 2

and

n denotes 0,1, 2,3 4 5 8or7,

and pharmacsutically usable derivatives, solvates, tautomers, salts and

steracisomers thered!, 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-

-10-
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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- o dibydrates or alkoxides.

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

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

These also include bicdegradable polymer derivatives of the compounds
according to the invention, as describad, for example, inint. J. Pharm. 115,
61-67 (1995).

Similar compourkds are described, for example, in Tetrahedron Lett. 1988,
29, 5855-5888, Tetrahedron Lelt. 2003, 44, 217219, J. Crg. Chem. 1987,
62, 4880-4882, L. Org. Chem. 1989, 64, 6482-8487, Chem, Lett 1985,
423-424, J. Org. Chem. 2000, 85, 5009-5013, Chem. Lett 2003, 32, 222-
223, USZ00314806941, but are not mentioned in connection with cancer
{reatments andfor do not contain the features that are essential to the

invention.

The expression “effective amount” denaltes the amount of a medicament or
of a pharmaceutical active ingredient which causes in a tissus, system,
animal or human a biclogical or medical response which is sought or
desired, for example, by a ressarcher or physician.

Iy addition, the expression “therapsutically 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);

11-
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improvement in the healing treatment, healing, prevention or slimination of
a dissase, syndrome, condition, complaint, disorder or side-effects or alse
the reduction in the progress of a disease, condition or disorder.

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

physiclogical funiction.

The invention also relates to the use of mixtures of the compounds
according to the invention, for example mbdures of two diastereomers, for
example inthe ratio 1.1, 1.2, 1:3, 1.4, 1.5, 110, 1100 or 1:1000.

These are particularly preferably mixtures of sterecisomeric 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 B

inwhich R', R? and R° have the meanings indicated ahove,

is regeted with a compound of the formula i

/b\ g il

-12-
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in which

R% has the meaning indicated above,
and

with & compound of the formula IV, the double-bond isomer theresf (E iso-

mar) or mixtures thereof

]
k\v,m‘:’ v

in wiich R* and R” have the meanings indicated above,
prefarably in the presence of a protonic acid or Lewis acid, such as, for
example, triflucroacetic acid, haxafiuoroiscpropanol, bismuth{iil} chioride,

yiterbium{ i) triflate, scandium(ill} triflate or cerium(V) ammonium ritrate,

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

The mixiures of diastereomers and erantiomers of the compounds of the
formula | which may be oblained by the process described above are pref-

erably separated by chromatography or crystallisation

if desired, the bases and acids of the formula | oblained by the process

dascribed ahove are converted into their salts.
Above and below, the radicals R R 85 RO R RO RE RO X Y, Q, R 2,

W, m and n have the meanings indicated for the formula |, unless expressly

indicated otherwise. If individual radicals ocour 3 number of imes withina

13-
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compound, the radicals adopt the meanings indicated, independently of

one another.

A denotes alkyl, is preferably unbranched (linear) or branched, and has 1,
2,3, 4,586 7, 8 3or 10 C atoms. A preferably denotes methyl, further-
mare ethyl, propyl, isopropyl, bubvl, isobulyl, sec-butyl or tert-buty!, further-
more also pentyl, 1-, 2- or 3-methylbutyl, 1,1+, 1,2- or 2 2-dimethylpropyl,
1-gthylpropy!, hexyl, 1+, 2-, 3- or 4-methyipentyl, 1.1~, 1.2~ 1,3-, 2.2~
2,3 or 3 3-dimethylbutyl, 1- or Z-ethyibutyl, 1-ethyl-1-methylpropyl, t-ethyt-
2-methyipropyl, 1,1,2- or 1,2, 2-trimethyipropyl, furthermore preferably, for

example, trifiucromethyl.

A very particularly preferably denotes allkyl having 1,2, 3,4, 5or6 €
atoms, preferably methyi, ethyl, propyl, isopropyl, butyl, isobutvl, sec-butyl,
tert-butyl, pentyl, hexyl, triflucromethy|, pentafluorcethyl or 1,1, 1-trifluoro-
ethyl. A also denotes cycloatkyl.

Cycloalky! preferably denotes cyclopropyl, cyclabutyl, cyclopentyl, cyclo-
hexyl or cycloheptyl, but in particwlar cyclopentyl.

R' preferably denotes A, CFy, OCF3, SA, SCN, CH.ON, -OCOA, Hal, SCF,
preferably also t-butyl, -CH{CH)CHCH,, isopropyt, ethyl or methyl. In par-
ticular, R' denctes t-butyl, isopropyl, ethyl, CFa, methyl, Br, CI, SCF,
CH{CH,)CH.CHs, n-propyl, OCHs, SCHs, n-butyl, -SCN, CHCN. R par-
icuarly preferably dencles t-butyl, isopropyt, sthyl or CF;.

R preferably denotes Hal, A or OA, in particutar Br, cyclopropyl, OCH,.

Particular preference is furthermore givento Hor Fu

R’ preferably denotes H or A, in particular H. R® is prefarably in the

S-position. In particutar, R denotes H or F.

-14-
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o
.

i particularly preferred compounds of the formula §, R and R® simultane-
ously have the meaning H. In further preferred compounds of the formula |,
one of the radicals R and R” has the meaning H and the other radical has

the meaning F.
R*preferably denotes one of the fallowing groups if R® denotes H:

o=~ o -(-{CH,),-NR,

R preferably denctes H or, together with R?, adopts one of the following

Meanings:

~ e X . N /:
Tj'?(>’1/=}i<jr>)(/jm)!<>

P -

inwhich X, R and R® have the meaning indicated above,

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

NR,
SReIK

e ! ,/

in which R has the meaning indicated above.
R® preferably denctes 1-piperaziny, N-morpholing!, NHR or NR,.

if the radicals and indices, such as, for example, n, cocur more than onoe,

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

-15-
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values. In the radicals R®, n preferably denotes 2 or 0 and m preferably

denotes .

R preferably denotes phenyl, 2-, 3- or $-pyridyl, pyrimidyl, furyt or thienyl,
sach of which is unsubstituted or mono- or polysubstituted by Hal, CN,
NO., OH, CFa, OCH{CFa),, OCOCH: or A R® is preferably not a hetero-

aromatic radical. in particular, R® denotes one of the following groups:

L b /L . i
YTy \ij&! NS N
i i i g i !
I | b ; i
N , S Hair . k\/L\Hal . l\\i%)
[ Hal
| |
Sl ; !
\{[/ Sy . /1% Hal /*\\\\r,A i/'\\\ J\
i i i L 7N
g SN N \} e h 1\ .
BN i cres
J | y )\\/O\,H\(u s
Ho i

Ny %

I ] ' )

NF & o

OH
X, A X AN NT,

™~ 3 8 7 \{\ \,/Nozz § ,A['/

‘(\_‘y’/ \_...{i" }J/ Pan
in which
X denctes O, 5 or NR and in particutar O or §, A has the meaning

indicated abave, but preferably denotes methyl, and Hal preferably
denotes ¥ or Gl
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Particular preference is furthermore given to compounds of the formula ! in
which R® has ons of the following meanings:

R R _-GH \ - \w
! /:L f P
~ET o, NF R N //”\

S 8 ~ F
~y () S /
WY ™ Ny J
A ’ LA
/ ~ F \/
E =
NN A e f\\‘f}:
L B st W |
LA " [sNR/ LEA
N N ~F N op
Br Sy
Ry Ci \:/ Sy SN CH, . _{\
{l ] i i -
! TN 4 7
P = = P S
N \OH h (o} N 0 ~ ,
\;|/§§\ \—:r-“\ \,4\ !:’5'%\ =\
i i 5 ;
L\Néj [N Hal 8. /) S\}Cf’ﬁ ES /
& SCH,
\ N\ R
vV
N e o~f . S Ny
0= 0OR
O A e NN\
' H E s “t_ il ¢ - J/ )
P ‘,.‘—N\COPLR . /)QN/ . Ry o Ry ~p
O
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R preferably denctes H or A, in particular H.

Ary! preferably denotes phenyl, naphttyl or bighenyl, each of which is un-
substituted or mono-, di- or frisubstituted by Hal, A, OH, A, NH,, NQ,, CN,
COOH, COOA, CONH,, NHCOA, NHCONH;, NHSO:A, CHO, COA
SONHy, SOLA, -CH,-COOH ar -OCH:-COQOH.

Aryt preferably denotes phenyl, o-, m- or p-olyl, o~ m- or p-ethyipheny!, o-
m- or p-propylohenyl, o-, m- or p-isopropyiphenyl, o-, m- or p-teri-butyl-
phenyl, o-, m- or p-hydroxypheryl, o-, m- o p-methoxyphenyl, o=, m-or
p-nifrophenyl, o-, m- or p-aminophenyl, o-, m- or p-(N-methylamino)phenyl,
o, m- or p-{N-mathylaminocarbonyiiphenyl, o-, m- or p-acetamidophenyl,
o-, m- of p-methoxyphenyl, -, m- or g-ethoxyphenyl, o-, m- or p-sthoxy-
carbonyiphenyl, o~, m- or p+{N,N-dimethylamina)pheny!, o-, m- or p-{N,N-di-
methylaminocarbonyliphenyl, o-, m- or p-{N-ethylaminsciphenyl, 6-, m- or
p-{N,N-diethylamino)phenyl, o-, m- of p-fluorophenyl, o-, m- or p-broma-
pheryl, o~, m- or p- chiorophenyl, o-, m- or p-{methylsuifonamidejpheny,
o=, m- or p-{methyisulfonyiphenyl, furthermore preferably 2,3+, 2,4~ 2,5-,
2,6-, 3,4~ or 3 5-difluorophenyl, 2 3-, 2,4 2.5- 2 8- 3 4- ar 3, 5-dichioro-
phenyl, 2,3+, 2 4-, 2,5, 2,6-, 3 4- or 3 5-dibromophenyt, 2 4- or 2 5-dinitro-
phenyl, 2,5- or 3 4-dimathoxyphenyl, 3-nitra-4-chlorophenyl, 3-amino-4-
chioro-, Z-aming-3-chiorg-, Z-amino-4-chiorg-, Z-aming-S-chiore- or 2-
amino-8-chiorophenyl, 2-nitro-4-N, N-dimethylaming- or 3-nitro-4-N, N-di-
methylaminophenyl, 2, 3-diaminoghenyl, 23,4, 2.3,5- 23 8- 246-or

3,4, 5-trichioraphenyl, 2,4, 8-trimethoxyphenyl, 2-hydroxy-3 5-dichloro-
phenyl, p-iodophenyl, 3 8-dichloro-4-aminophenyl, 4-fluoro-3-chiorophenyl,
2-fluorg-4-bromophenyl, 2,5-difluorc-4-bromephenyl, 3-bromo-B-rmethoxy-
phanyl, 3-chioro-B-methoxyphenyl, 3-chloro-4-acetamidophenyl, 3-flucre-4-
methaxyphenyl, 3-amino-6-methyipheny!, 3-chioro-4-acetamidophenyl or
2,5-dimethyl-4-chiorophenyl.
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Heteroary! preferably denotes a mono- or bisyclic aromatic heterocycle
having one or more N, O andfor § atoms which is unsubstituted or mono-,
di- or trisubstifuted by Hal, &, NO,, NHA, NA;, OA, COOA or N

Hetercaryl particularly preferably denctes & monocyclic saturated or aro-
matic heterocycle having one N, S or O atom, which may be unsubstituted
or mono-, di- or risubstiiuted by Hal, A, NHA, NA;, NO.;, COCA or benzyl.

Irrespective of further substitutions, unsubstituted heteroaryl denotes, far
example, 2- or 3-furyl, 2- or 3-thienyl, 1-, 2- or S-pyrrolyt, 1- 2, 4-or &
imidazolyl, 1-, 3~ 4- or S-pyrazoly], 2-, 4- or S-oxazolyl, 3-, 4- or S-isoxazo-
W, 2-, 4~ or S-thiazolyl, 3-, 4- or S-isothiazolyl, 2-, 3- or 4-pyridyl, 2-, 4, 5-
or B-pyrimidinyl, furthermore preferably 1,2, 3-triazob-1-, -4- or -B-yl, 1.2 4-
triazol-1-, -3- or 5-yl, 1- or S-telrazoly, 1,2, 3-oxadiazol-4- or -5y, 1,2.4-
oxadiazol-3- or -5, 1,3 4-thiadiazol-2- or -5-yl, 1,2 4-thiadiazol-3- or -5-yl,
1,2, 3-thiadiazol4- or -&-yi, 3- or 4-pyridazinyl, pyrazinyl, 1~, 2-, 3-, 4+, 5~ 6-
or 7-indalyl, 4- or S-iscindolyi, 1-, 2-, 4- or 5-benzimidazoiyl, 1-, 3-, 4-, &~ &-
or 7-benzopyrazolyl, 2-) 4-, 5-, 6- or 7-henzoxazolyl, 3-, 4- 5- B-or 7-
benzisoxazolyl, 2-. 4-, 5- 6- or 7-benzothiazolyl, 2-, 4, 5-, &- or 7-benzisc-
thiazolyl, 4-, 5-, 8- or 7-benz-2,1,3-oxadiazolyl, 2-, 3 4-, 5- &6 7-or 8-
quinolyl, 1-, 3, 4-, 5, &, 7- or 8-isoquinolyl, 3-, 4-, &-, &, 7- or 8-cinnoliny|,
2 4- 5. 8- 7~ or 8-quinazolinyl, 5 or S-quinoxalinyl, 2+, 3+, §-, 6+, 7~ or
8-ZH-benza-1,4-oxazinyl, furthermore preferably 1,3-benzadioxg-5-vl, 1,4~
benzadioxan-8-yl, 2 1,3-benzothiadiazoi-4- or -5l ar 2,1, 3-benzoxadiazol-
Byl

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

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

identicat or different, 1e. are independent of one another,
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The compounds of the formula | may have one or mare chiral centres and
therefore exist in various sterecisomeric forms. The formula | encompasses
ali these forms.

Particularly preferred compounds of the formula | are those of the sub-for-

mulae A to 1D

iC

*?‘
R: R
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in which
R, ', R* R® R and X have the meanings indicated above

and

R denctes H, CHOR, CH:NR;, CH;R®, COR®

Particularly preferred compounds of the formula 1A are those of the sub-
formulae 1AY (o 1A4:

A

A2

A3

21-
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g;'(‘

E

/\

e /L f "

R R'

inwhich & R R 8 R®, R® and R have the meanings indicated above.

In particularly praferred compounds of the formula 1B, R® has the meaning
H.

The racicals R* and R° are particularly preferably in the cis-position to one
another. The ragical R® is furthermore preferably in the trans-position fo the

radical F°.

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

following structure:

Rd 4
R\~ R®
\f"’ NTRS \”//\‘
. U7
R:. Ri

and the racemate thereof or other mixturss of the enantiomers.

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

expressad by the following sub-formulae {1 to [48a:
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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 exampie in the standard works, such as
Houben-Weyl, Methoden der organischen Chemis [Methods of Organic
Chemistry], Georg-Thisme-Verlag, Stutigart), 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

in greater detail.

if desired, the starding materials may also be formed in situ 30 that they are
not isolated from the reaction mixturs, but instead are immediatsly con-

varted further into the compounds of the formula 1.

The reaction is generally carried out in an inert solvend, preferably in the
presence of a protonic acid or Lewis acid, such as TFA, HFIP, bismuth(il))
saits, ytterhium(lll) salts or CAN. Dlepending on the conditions used, the
reaction time is between a few minutes and 14 days, the reaction tempera-
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ture is between about 0° and 180°, nermally betwean 0° and 100°, particu-

tarly preferably between 15° and 35°C.

Suitable inert solvents are, for example, hydrocarbons, such as hexans,
petroleurn ether, benzens, toluene or xylene; chiorinated hydrocarbons,
such as frichlorcethylene, 1,2-dichioroethane, carbon tetrachiorids, chiore-
form or dichioromethane: nitriles, such as acetonitrile; carbon disuifide;
carboxylic acids, such as formic acid or acetic acid; nitro compounds, such

as nitromethane or nitrobenzene, or mixtures of the said solvents.

Compaunds of the farmula | in which R has a meanino other than H are
preferably prepared by alkviation or acviation from the compounds of the

formula | in which R denotes H.

if desirad, a functionaily modified amino and/or hydroxy! group in a com-
pound of the formula | can be liberated by scivolysis 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 O and
1007

The reduction of an aster to the aldghyde or alcohol or the reduction of a

nitrile to the aldehyde or amine is carried out by methods as are known o
the person skilled in the art and are described in standard works of organic
chernistry.

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

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

saits, which can be derived from various organic and incrganic acids and

bases by procedures known in the art. Pharmaceutically accepiable salt

forms of the compounds of the formula | are for the raost part prepared by
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conventional methods. I the compound of the formula § contains a carboxy!
group, one of is suitable salts can be formed by reacting the compound
with a suitable base to give the corresponding base-addition salt. Such
bases are, for example, alkali metal hydroxides, including potassium
hydroxide, sodim hydroxide and lithium hydroxide; alkaling earth metal
hydroxides, such as barium hydroxide and calcium hydroxide; akali mstal
atkoxides, for example potassium ethoxide and sodiumn propoxide; and
various organic bases, such as piperiding, disthanolamine and N-methyl-
ghdamine. The aluminium salts of the compounds of the formula | are like-
wise included. In the case of certain compounds of the formula | acid-addi-
tion salts can be formed by ireating these compounds with pharmaceuti-
cally acceptable organic and inorganic acids, for example hydrogen hal-
ides, such as hydrogen chioride, hydrogen bromide or hydrogen iodide,
other mineral acids and corresponding salls thereof, such as suifate, nitrate
or phosphate and the like, and alkyl- and monoaryisulfonates, such as
ethanasulfonate, toluenesulfonate and benzenesuifonats, and other
organic acids and corresponding salts thereof, such as acstate, friffucro-
acetate, tartrate, maleate, succinate, citrate, benzoats, salicylats, ascor-
bate and the like. Accordingly, pharmaceutically acceptable acid-addition
salts of the compounds of the formuda | include the following: acelate, adi-
pate, alginate, arginate, aspartate, benzoale, benzenesufonate (besylate),
bisulfate bisulfite, bromide, bulyrate, camphorate, camphorsulfonats,
caprylate, chioride, chiorobenzoate, citrate, cyclopentanepropionate, diglu-
conate, déhydragen?hasphate, dinitrobenzoate, dodecyisulfate, sthane-
sulfonate, fumarate, galaclerate (from mucic acid), galacturonate, gluco-
heptanoats, gluconate, glulamate, glvcerophosphate, hemisuccinate, hemi-
sulfate, heptanoale, hexanoate, hippurate, hydrochloride, hydrobromide,
hydroiodide, 2-hydroxyethanesulfonate, iodide, isethionate, isobutyrate,
lactate, laciobionate, malate, malsate, malonate, mandelate, metaphos-
phate, mathanssulfonate, methylbenzoate, menchydrogenphosphate,

2-naphthalenesulfonate, nicotinate, nitrate, oxalate, oleate, paimoate,
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pectinate, persulfate, phenylacetate, 3-phenylpropionate, phosphate,

phosphonate, phthalate, but this doss not represent a restriction.

Furthermore, the base saits of the compounds according to the invention
inchucde sluminiurn, ammonium, caicium, copper, ron(Hl), rondl), lithium,
magnesium, manganese(ill), manganese(ll), potassium, sodium and zinc
salts, but this is not intended to represent a restriction. Of the above-men-
tioned salts, preference is given to ammonium; the alkali metal salis sodium
and potassium, and the alkaline earth metal salts calcium and magnesium.
Salts of the compounds of the formula t which are derived from pharma-
seutically acceptable organic non-toxic bases include salts of primary, sec-
ondary and terliary amines, substifuled amings, alse including naturally oc-
curring substituted amines, oyclic aminegs, and basic ion exchanger resing,
for example arginine, betaine, caffeine, chloraprocaine, choling, NN'-di-
benzylethylenediamine {benzathing), dicyclchexylamine, diethanolamine,
diethylamine, 2-disthylamincethanol, 2-dimethylamincethanol, sthanol-
amine, sthylenediamine, N-ethyimorpholine, N-ethylpiperidine, glucamine,
glucosamine, histiding, hydrabamine, isopropylarmine, lidocaine, lysing,
meglumine, N-methyl-D-glucamine, morpholine, piperazing, piperiding,
polyamine resing, procaing, purines, theobromine, tristhanolamine, tristhyl-
aming, trimsthylamine, tripropylamine and fris{hydroxymsthylimethylamine

{tromathamine), but this is not intended to represent a restriction.

Compounds of the present invention which contain basic nifrogen-contain-
ing groups can be quaternised using agents such as (C-Caatkyl halides,
for example methyi, ethyl, isopropyl and tert-buty! chioride, bromide and
iodide; di{C-Cq)alkyl sulfates, for example dimethyl, diethyl and diamy!
sulfate; {Cro-Crajaikyl halides, for example decyl, dodecyl, lauryl, myristyl
and stearyl chloride, bromide and iodide; and anyl{C-C4jalkyl halides, for

axample benzyl chioride and phenathyl bromide. Both water- and ol-s0ku-
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bie compounds according to the invention can be prepared using such

salts,

The above-mentioned pharmaceutical salts which are preferrad include
acetate, irifluoroacetate, besylate, citrate, fumarate, gluconate, hemisucel-
nate, hippurate, hydrochloride, hydrobromide, isethionate, mandelate, me-
gluming, nitrate, oleate, phosphonats, pivalate, sodium phosphate, stea-
rate, sulfate, sulfosalicyiate, {artrate, thiomalate, tosylate and tromsth-

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

The acid-addition salts of basic compounds of the formula t are prepared
by bringing the free base form info contact with a sufficient amount of the
desired acid, causing the formation of the sait in a conventional manner,
The free base can be regenerated by bringing the salt form into contact
with a base and isolating the frea 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
palar solvents; for the purposes of the invention, however, the salts other-

wise correspond (o the respective free base forms thereof

As mentioned, the pharmaceutically acceptable bass-addition salls of the

compounds of the forrmula | are formed with metals or amines, such a3
alkali metals and alkaline earth matals or organic amines. Preferrad metals
are sodium, polassium, magnesium and calclum. Preferred organic aminss
are N,N'-dibenzylethylenediamine, chloroprocaine, choline, disthanol-

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

The base-addition salts of acidic compounds according to the invention are
prapared 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 regensrated by bringing the salt form into
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contact with an acid and isolating the free acid in a conventional manner.
The free acid forms differ in a certain respect from the corresponding sait
forms thereof with respect to certain physical properties, such as solubility
in polar solvents; for the purposes of the invention, however, the salts

oiherwise correspond to the respective free acid forms thereof.

if & compound according to the invention contains more than one group
which is capable of forming pharmaceutically acceptable saits of this type,
the invention alse encompasses multiple saits. Typical multipie sall forms
inciude, for example, bitarirate, diacetate, difumarate, dimeglumine, diphos-
phate, disodium and trihydrochioride, but this is not infended to represent a

restriction.

With regard to that stated above, it can be sean that the term “pharmacsu-
tically acceptable salt” in the present connection is taken to mean an active
ingredient which comprises 2 compound of the formula | in the form of one
of its salls, in particular if this salt forr imparts improved pharmacokinetic
properties on the aclive ingredignt compared with the free form of the ac-
tive ingredient or any other saft form of the active ingredient used sarlier.
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
irfluence 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 | andior pharmaceutically usable derivatives, sol-
vales and sterecisomers thereof, including mixturss thereof in all ratios,

and optionally excipients andfor adjuvants.
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Pharmaceutical formulations can be administered in the form of dosage
units which comprise a predstermined amount of active ingredient per dos-
age unit. Such a unit can comgprise, for example, 0.5 mg to 1 g, preferably

1 myg to 700 my, particularly preferably 5 mg to 100 mg, of 8 compound ac-
cording to the invention, depending on the condition treated, the method of
administration and the age, weight and condition of the patient, or gharma-
ceutical formulations can be administared 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 dally dose

or part-dose, as indicated above, or a corresponding fraction thereof of an

active ingredient. Furthermore, pharmaceutical formulations of this tvpe can
be prapared using a process which is generally known in the gharmaceuti-

cal art.

Pharmaceutical formulations can be adapted for administration via any de-
sirad suitable method, for example by oral (including buccal or sublingual},
rectal, nasal, topical {including buccal, sublingual or transdermal), vaginal
or parenteral (including subcutaneous, inframuscuiar, infravenous or infra-
dermal) methods. Such formulations can be prepared using all processes
known in the pharmaceutical art by, for exampie, combining the active in-

gradient with the excipient(s) or adjuvant(s).

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

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

in-oil liquid emulsions.
Thus, for sxample, in the case of oral administration in the form of 3 tablst

or capsule, the active-ingredient component can be combined with an oral,

nan-toxic and pharmaceutically acceptable inart excipient, such as, for ex-
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ample, ethanol, glycerol, water and the tike. Powders are prepared by com-
rinuting the compound to a suitabls fine size and mixing it with a pharma-
ceutical excipient comminuted in a similar manner, such as, for example, an
adible carbohydrate, such as, for example, starch or mannitol. A flavour,

preservative, dispersant and dye may likewise be present.

Capsules are produced by preparing a powder mixture as described above
and filling shaped gslating shells therewith. Glidants and lubricants, such
as, for exampie, highly disperse silicic acid, tale, magnesium stearale, cal-
ciurn stearate or polysthylens glycol in solid form, can be added to the
powder mixture bafore the filling operation. A disintegrant or solubiiser,
such as, for example, agar-agar, calcium carbonate or sodium carbonate,
may likewise be added in order to improve the avallability 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 dyves can likewise be incorporated into the mixiure.
Suitable binders include starch, gelatine, natural sugars, such as, for ex-
ample, glucose or beta-lactose, swesteners made from maize, natural and
synthetic rubber, such as, for example, acacia, tragacanth or sodium algi-
nate, carboxymethyleeliulose, polyethylene glyeol, waxes, and the like. The
fubricants used in thess dosage forms include sodium oleate, sodium
stearate, magnesium stearate, sodium benzoate, sodium acetate, sodium
chioride and the like. The disintegrants include, without being restricted
thereto, starch, methylceliulose, agar, bentonite, xanthan gum and the like.
The tablets are formulated by, for example, preparing a powdesr mixiure,
granulating or dry-pressing the mixture, adding a lubricant and a disinteg-
rant and pressing the entire mixiure to give {ablets. A powder mixture is
prepared by mixing the compound comminuted in a suitable manner with a
gituent or a base, as described above, and optionally with & binder, such

as, for example, carboxymethylceliulose, an alginate, gelatine or polyvinyl-
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pyrrolidone, a dissolution retardant, such as, for example, paraffin, an ab-
sorption accelerator, such as, for example, a quatemary salt, andior an ab-
sorbant, such as, for example, bentonite, kaolin or dicalcium phosphate.
The powder mixiure can be granulated by wetting it with a binder, such as,
for example, syrup, starch paste, acadia mucilage or solutions of cellulose
ar polymer materials and pressing it through a sieve. As an alternative o
granuiation, the powder mixiure can be run through a tabletting machine,
giving fumps of non-uniform shape which are broken up to form granules.
The granuies can be lubricated by addition of stearic acid, a siearate sait,
talc or mineral oil in order to prevent sticking to the tablet casting moulds.
The lubricated mixiure 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 {0 give tablets without carrying cut the
granulation or dry-pressing steps. A transparent or apague protsclive layer
consisting of a shellac sealing layer, a layer of sugar of poiymer material
and a gloss layer of wax may be present. Dyes can be added to these
coatings in order o be able to differentiate betwesn different dosage units,

Oral iquids, 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 agusous sclution with a suitable flavour, while elixirs
are prepared using a non-toxic alcoholic vehicle. Suspensions can be for-
mulated by dispersion of the compound in a non-toxic vehicle. Solubilisers
and emulsifiers, such as, for example, sthoxylated isosteary! alcohols and
polyoxyethylene sorbitol sthers, praservatives, flavour additives, such as,
for example, peppermint ol or natural swesteners or saccharin, or other ar-

tificial sweeteners and the like, can likewise be added.

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

capsulated in microcapsules. The formulation can also be preparad in such
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a way that the release is extended or refarded, such as, for example, by

coating or embpedding of particulate material in polymers, wax and the like.

Tha compounds of the formula § and salts, solvates and physiologically
functional derivatives thereof can also be administered in the form of lipo-
some delivery systems, such as, for example, smail unilamsliar vesicles,
large unilamellar vesicles and multitamellar vesicles. Liposomes can be
formed from various phospholipids, such as, for example, cholssterol,

stearylamine or phosphatidylcholines.

The compounds of the formula | and the salts, solvates and physiologically
functional derivatives thereof can also be delivered using monogcional anti-
bodias as individual carriers t¢ which the compound molecules are cou-
pled. The compounds can also be coupled to soluble polymers as targeted
medicarment carriers. Such polymers may encompass polyvinyipyreglidons,
pyran copolymer, polyhydroxypropyimethacrylamidophanol, polyhydroxy-
sthylaspartamidophenol or polyethylene oxide polviysine, substituted by
paimitoy! radicais. The compounds may furthermore be coupled 1 a class
of biodegradable polymers which are suitable for achieving controlled
release of a medicament, for example polylactic acid, poly-epsilon-capro-
factong, polyhydroxybutyric acid, polyorthossters, polyacetals, poly-
dihydroxypyrans, polveyancacrylates and crosslinked or amphipathic block
copoiymers of hydrogels.

Pharmaceutical forrmulations adapted for transdermal administration can be
administered as independent plasters for extended, dose contact with the
spidermis of the recipient. Thus, for example, the active ingredient can be
delivered from the plaster by iontophoresis, as described in general terms
in Pharmaceuticai Research, 3(8), 318 (1986},
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Pharmaceutical compounds adapted for topical administration can be for-
reulated as ointments, creams, suspensions, lotions, powders, solutions,

pasies, gels, sprays, aerosols or oils.

For the treatmert of the aye or other external tissus, for example mouth
and skin, the formulations are preferably applied as topical ointment or
cream. In the case of formulation to give an oinfment, the active ingredient
can be employed either with a paraffinic or a water-miscible cream base.
Alternatively, the active ingredient can be formuiated to give a cream with

an oil-in-water cream base or a water-in-oil base.

Pharmaceutical formulations adapted for {opical application {0 the eye in-
clude aye drops, in which the active ingredient is dissolved or suspended in

a suitable carrier, in particular an aquaous solvent.

Pharmaceutical formulations adapted for {opical application in the mouth

encompass lozenges, pastilies and mouthwashes.

Pharmaceutical formulations adapted for rectal administration can be ad-

ministared in the form of suppaositories or enemas.

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 administerad in the
manner in which snuff is taken, Le. 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 aclive-ingredient solutions in water

or ail.
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Pharmaceuticat formulations adapted for administration by inhalation en-
compass finely particulate dusts or mists, which can be generated by vari-
ous types of pressurisad dispensers with aerosols, nebulisers or insuffia-

tors.

Pharmaceutical formulations adapted for vaginal administration can be ad-
ministered as pessaries, tampons, creams, gels, pastes, foams or spray

formulations.

Pharmaceutical formulations adapted for parenteral administration include
aquecus and non-aqueous sterile injection solutions comprising antioxi-
dants, buffers, bacteriostatics and solutes, by means of which the formula-
tion is rendered isotonic with the blood of the recipient o be treated; and
agueous and non-aqueous sterile suspensions, which may comprise sus-
pension media and thickenars. The formulations can be administered in
singie-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 liguid, for exarple water for injection purposes, imme-
diately before use s necessary.

injection solutions and suspensions prepared in accordance with the recipe

can be prepared from sterile powders, granules and tablsts.

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 o the particular type of formulation; thus, for exampls, for-

mulations which are suitable for oral administration may comprise flavours.

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

nature of the formulation and the method of administration, and is ultimatsly
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determined by the treating doctor or vet. However, an effective amount of &
sompound according to the invention for the treatment of neoplastic growth,
for examgle colon or breast carcinoms, is generally in the range from 0.1 to
100 mglkg of body weight of the recipient (mammal} per day and particu-
farly typicatly in the range from 1 to 10 mgfkg of body weight per day. Thus,
the actual amourt per day for an adult mammal weighing 70 kg is usually
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 physialogically 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 suilable for the freatment of other conditions mentioned

above.

The invention furthermore relates to medicaments comprising at least one
compound of the formula | andfor 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

{a) an effective amount of a compound of the formula | andfor pharma-
ceutically usable derivatives, solvales and stersoisomers thereof, in-
cluding mixtures thereof in all ratios,
and

{0} an sffective amount of a further medicament active ingrediant,
The set comprigss suitable containers, such as boxes, individual bottles,

bags or ampoules. The set may, for example, comprise separale ampoules,

egch containing an effective amount of a compound of the formula | andior
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pharmaceutically usable derivatives, solvates and stersoisomers thergof,

including mixturas thereof in all ratios,

and an effective amount of a further medicament active ingredient in dis-

solved or lyophilised form.

The medicaments from Tabie 1 are preferably, but not exclusively, com-

biried with the compounds of the formula L A combination of the formula |

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

the formula V.

Capecitabine
B-Flugrauracit

Floxuriding
2-Chiorodesoxyadenosing
S-Mercaptopurine
&-Thioguanine

| Cylarabine

| 2-Fluordesmnyeytidine

Table 1

Alkytating agents | Cyclophosphamide Lomustine
Busuifan Frocarbazing
ffosfamide Altretamine
Melphalan Estramustine phosphate
Hexamethyimelaming Mechlorosthamine
Thiclepa Streptozocin
Chioroambucil Temozolomide
Dacarbazing Semustine
Carmustineg

Platirum agants | Cisplatin Carboplatin
Oxaliplatin ZD-0473 (AnorMED)
Spiroplatin Labaplatin (Astema)
Carboxyphihalatoplatinum  Satraplatin (Johnson
Tetrapiatin Matthey)
Ormiplatin BBER-3464
{proplatin {Hoffrnann-L.a Rochs}

SM-11355 {Sumiiomo)
AP-5280 {Access)

Antimetabolites Azacytidine Tomudex

Gemcitabine Trimstrexate

Deaxycoformyein
Fludarabine

Pentostatin

Raltitrexed

Hydroxyurea

Dacitabine {SuperGen)
Clofarabine {Bioenvision)
rofulven (MGI Pharma)
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Cyanomorpholinodoxo-
rubicin
Mitoxamtron {Novantron)

Methotrexate DMDC (Hoffmann-La
idatrexate Roche)
Ethynyleytiding (Taiho )
Topoisomerase | Amsacring Rubitecan (SuperGen)}
inhibitors Epirubicin Exatecan mesylate
Etoposide {Daiichi})
Teniposide or Quinamed (ChemGanex}
mitoxantrone Gimatecan {Sigma- Tau)
Irinotecan {(CPT-11) Diffomotecan (Beaufour-
7-Ethyi-10- lpsen)
hydroxycamptothecin TAS-103 (Taiho)
Topotecan Elsamitrucin {Spectrum)
Dexrazoxanet S~107088 (Merck & Co}
{TopoTargat) BNP-1350 (Biohumerik}
Pixantrone {(Novuspharma) CKD-802 (Chong Kun
Rebeccamycin analogue  Dang)
{Exelixis) KW.2170 (Kyows Hakko)
BBR-3878 (Novuspharma)
Antitumour Dactinomycin {Actinomycin Amonafide
antibiotics ) Azonafide
Doxorubicin (Adriamyciny - Anthrapyrazole
Deoxyrubicin Oxantrazole
Valrubicin Losoxanirone
Daunorubicin Bieomycin sulfate
{Daunomycin) (Blenoxan}
Epirubicin Bleomycinic acid
Therarubicin Blgomycin A
idarubicin Bleomycin B
Rubidazon Mitomycin C
Flicamycing MEN-107585 (Menarini)
Porfiromycin GPX-100 (Gem

Pharmaceuticals}

Antimitotic agents

Paclitaxel
Docetaxs!
Colchicine
Vinblasting
Vingristine
Yinorelbine
Vindesing
Dolastatin 10 (NCH)
Rhizoxin {(Fujisawa)

SB 408075
{GlaxoSmithKline)
E7010 {Abbott)
PG-TXL {Celt
Therapeutics)

DN 5108 (Baver)
A 108872 (Abbott}
A 204187 {Abbott)
LU 223651 (BASF)
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Mivobulin (Wamer- D 24851 (ASTA Madica}
Lambert) ER-BG528 (Eisal)
Cemadotin (BASF} Combretastatin A4 (BMS)
RPR 100881A {Aveniis} ischomehalichondrin-B
TXD 258 (Aventis) {Pharmalar)
Epcthilone B {(Novartis) Z0 6128 (AstraZeneca)
T 900607 {Tutarik) PEG-Paclifaxel (Enzon)
T 138067 {Tularik) AZ10992 (Asahi)
Cryptophycin 52 (Eli Lilly)  1DN-8109 {Indena)
¥influnine {Fabre) AVLE (Frescient
Auristatin PE (Teikokuy NeuroPharma)
Hormone) Azaspothilon B {BMS)
BMS 247550 (BMS) BNP- 7787 (BioNumerik)
BMS 184478 (BMS) CA-4-Prodrug (OXiGENE)
BMS 188797 (BMS) Dolastatin-10 (NeH)
Taxoprexin (Protarga) CA-4 (OXIGERE)
Aromatase Aminoglutethimide Exemsstan
inhibitors Letrozole Atamestan (BioMedicines)
Anastrazole YM-511 (Yamanouchi)
| Formestan
Thymidylate Pemetrexed (Bl Lilly) Nolatrexed {Eximias}
synthase £8-8331 (BTG} CoFactor™ (RioKeys)
inhibitors
DNA anfagonists | Trabsctedin (PharmsMar)  Mafosfamide (Baxter
Glufosfamide {(Baxter International}
intarnational) Apaziquons {Spectrum
Albumin + 32F (Isotope Pharmaceuticals)
Solutions) O6-Benzylguanine
Thymectacin (NewBiotics}  (Paligent)
Edotreotid (Novartis)
Farmnesyt Arglabin {(NuOncology Tipifarnib (Johnson &
fransferase Labs) Johnson)
inhibitors loniafarnib {Schering- Periliyl alcohel (DOR
Plough} BigPharma)
BAY-43-9008 {Bayer)
Pump inhibtors OBT-1 (CBA Pharma) Zosuguidar
Tariguidar (Xenova) trihydrochloride (Eli Lilly}
MS-208 {(Schering AG) Biricodar dicitrate (Veriex)
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Histone acetyl
fransferase
inhibitors

Tacedinaline {Plizer)
SAHA {Aton Pharma}
MS-275 {Schering AG)

Pivaloyioxymethy! butyrate
{Titan)
Depsipeptide (Fulisaws)

Metalloproteinase

Neovastal (Aesterna

CMT -3 {CollaGeney)

antagonists

CDC-394 (Celgene)

inhibiors Laboratories) BME-275281 (Celitech)
Ribonucleoside | Marimastat {British Tezacitabine (Aventis)
reductase Biotech) Didox {Molecules for
inhibitors Gallium maltolate (Titan)  Health)

Triapin (Vion)
ThF-alpha Virutizin (Lorus Revimid {Celgene)
agonists/ | Therapeutics)

Endothelin-A
receptor
antagonists

Atrasentan {Abbot)
£D-4054 (Astradenaca)

YM-588 {Yamanouchi}

Retinoic acid
receptor agonists

Fenrafinide (Johnson &
Johnson)
LGD-1850 (Ligand)

Alitretinoin {Ligand)

frrumuno-
moduiators

Interferon

Oncophage (Antigenics)
GMK {Frogenics)
Adenocarcinoma vaccing
{Biomira)

CTP-37 (AV! BioPharma}
JRX-Z (Immuno-Rx)
PEP-008 (Peplin Biotech)
Synchrovax vaceines (CTL
Immuno)

Melanoma vaccine (CTL
muno)

p21-RAS vactine
{GemVax)

Dexosome therapy
{Anasys)

Pentrix (Australian Cancer
Tachnology}

JSF-154 (Tragen)
Cancer vaccing {intercell)
Norelin (Biostar)

BLP-25 (Biomira)

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

Hormonal and

Oestrogens

Pradnisone

antihormonal Conjugated oestrogens Methyiprednisolone
agents Ethynyloestradiol Prednisclone
Chlorotrianisens Aminogiutethimide
Idenestrol Leuprolide
Hydroxyprogesterone Gosarelin
saproale Leuporelin
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Medroxyprogesterone Bicalutamide
Testosterona Flutamide
Testosterone propionate Oclreotide
Fluoxymasterone Milutamide
Methyltestosterone Mitotan
Diethyistibestrol P-04 {Novogen}
Megestrol 2-Methoxyoestradiol
Tamoxifen {EntreMed)
Toremofin Arzoxifen (Eli Lilly}
Dexamethasone

Photodynamic | Talaporfin (Light Sciences) Pd-Bacteriopheophorbid

agents | Theralux {Yeda)
{Theratechnologies) Lutetium-Texaphynin

Motexafin-Gadolinium
{(Pharmacyclics)

{Pharmacyulics}
Hypericin

Tyrosine kinase
inhibitors

Imatini (Novartis)
Leflunomide{Sugen/Pharm
acia)

20839 (AstraZensca)
Eriotinib {Oncogens
Science)

Canertjnib {Pfizer)
Sgualamine {Genaera)
SUB416 (Pharmacia)
SUBESS (Pharmacia)
204190 (AstraZenaca)
ZD6474 (AstraZeneca)
Vatalanib {Novartis)
PIITES (Novartis)
GWz2018
{GlaxoSmithiline)
EKB-509 (Wyeth)
EKB-569 (Wyeth)

Kahaiide F {(Pharmalar)
CEP-701 {Cephalon}
CER-751 (Cephalon)
MLNS18 (Millenium)
PKC412 (Novartis)
Phenoxodiol O
Trastuzumab {Genentech)
C225 {imClone)}
rhu-Mab {Genentech)
MDX-H210 (Madarex)
2G4 {Genentech)
MDX-447 (Medarex)
ABX-EGF {Abgenix}
MC-1C11 {imClone)

Various agenis

SR-27867 {(CCK-A
inhibitor, Sanofi-
Synthelabo)
Tocladesine {cyclic AMP
agonist, Ribapharm}
Alvecidib (CDK inhibitor,
Aventis)

CV-247 {COX-2 inhibitor,
ivy Medical}

P&4 {COX-2 inhibitor,
Phtopharm)

BCX-1777 (PNP inhibitor,
BioCryst)

Ranpirmase {ribonucleass
stimulant, Alfacell)
Galarubicin {RNA
synthesis inhibitor, Dong-
A)

Tirapazamine {reducing
agent, SRI international)
N-Acstyicysteine {reducing
agent, Zambon)
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Caplell™ (CYP450
stimulant, Bavarian Nordic}
GCS-I00 {(gall antagonist,
GlycoGenssys)

G170T immunogen
{gastrin inhibitor, Aphton}
Efaproxiral {oxygenator,
Alles Therapsutics})

Pi-88 (heparanase
inhibitor, Progen)
Tesmilifen (histamine
antagonist, YM
BioScisnces)

Histaming (histamine M2
receplor agonist, Maxim)
Tiazofurin (IMPDH
inthibitor, Ribapharm}
Cilengitide {integrin
antagonist, Merck KGaA}
SR-31747 (IL-1 antagonist,
Sancfi-Synthslabo)
CGI-778 (mTOR kinase
inhibitor, Wyeth)

Exisulindg (PDE-V inhibitor,
Cell Pathways)

CP-481 {PDE-V inhibitor,
Cell Pathways)

AG-2037 {(GART inhibitor,
Pizar)

WX-UKT (plasminogen
activator inhibitor, Wilex)
PEE1402 (PMN stimulant,
ProMetic LifeScisnces)
Bortezomib (proteasomes
inhibitor, Millennium)
BRL-172 (T-cell stimulant,
SR Pharma)

TLK-286 (glutathione-8
transferase inhibitor, Telik)
PT-100 {growth factor
agonist, Point
Therapautics)

Midostaurin (PKC inhibitor,
Novartis)

Bryostatin-1 (PKC
stimulant, GPC Biotsch)

R-Fiurbiprofen (NF-
kappeB inhibitor, Encore)
3CPA {NF-kappaB
inhibitor, Active Biotach}
Seocalcitol {vitamin I
recaplor agonist, Leo)
131-HTM-801 (DNA
antagonist,
TransMolecular)
Effornithin (ODC inhibitor,
ILEX Oncology)
Minodronic acid
(osteoclast inhibitor,
Yamanouchi}

Indisulam {p53 stimulant,
Eisai}

Aplidin (FFT inhibitor,
PharmaMar)

Rituximab (CD20 antibody,
Genentech)
Gemtuzumab (CD33
antibody, Wyeth Ayerst)
PG2 (haemalopoiesis
promoter, Pharmagenasis}
immunct™ (iriciosan
mouthwash, Endo)
Triacetyluridine {uridine
prodrug, Wellstat)
SN-4071 (sarcoma agent,
Signature BioScience)
TranshiD-107™
(irmunotoxin, K8
Biomedix}

PCK-3145 {apoptosis
promoter, Procyon)
Doranidazole {apoptosis
promoter, Pola)
CHS-828 (cytotoxic agent,
Lew)

Trans-retinic acid
{differentiator, NiH)

MXE (apoptosis promoter,
MAXIA)

Apomine (apopiosis
promaoter, ILEX Oncology)
Uracidin (apoptosis
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'CDA-I (apoptosis
Epmmster, Everlife)
| SDX-101 (apoptosis

promoter, Bioniche)
Ro-31-7453 (apoptosis
promoter, La Rache)

promoter, Salmedix)

| Ceflatonin (@popiosis
| promoter, ChemGenex}

Brostallicin (apoplosis
promoter, Pharmacia)

Alkyiating agents

Gyclophosphamide
Busulfan

fosfamide

Meiphatan
Hexamethylmelamine

Lomustine

Procarbazine
Altretamine
Estramustine phosphate
Mechiorosthamine

Spiroplatin
Carboxyphthaiatoplatinum
Tetraplatin

Ormiplatin

fproplatin

Thistepa Streptozocin
Chioroambuct Temozolomide
Dacarbazine Samustine
Carmustine

Platinum agents | Cisplatin Carboplatin
Oxaliplatin ZD-0473 (AnorMED)

Lobaplatin (Astema)
Satraplatin {Johnson
Matthey)

BBR-3484
{Hoffrnann-La Roche)
Sh-11385 (Sumitomo)
AP-5280 (Access)

Antimetabolites

Azacylidine

Gemcitabine
Capecitabine
5-Fluorouraci

Floxuridine
2-Chiorodesoxyadenosine
&-Mercaptopurine
8-Thinguanine

Tomudex

Trimetrexate
Deoxycoformycin
Fludarabing
Pentostatin

Raitiirexed
Hydroxyurea
Decitabine {SuperGen}

Cytarabine Clofarabine (Bioenvision)

2-Fluordesoxycytidine frofulven (MG Pharma)

Metholrexate DMEC (Hoffmann-La

ldatrexate Roche)

Ethynyloytidine (Taiho )

Topoisomerase | Amsacrine Rubitscan (SuperGen)
inhibitors Epirubicin Exatecan mesylale

Etoposide {Daichi}

Teriposide or Quinamed {ChemGeney)

mitoxantrone Gimatecan (Sigma- Tau)
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frinoctecan {CPT-11)
7-Ethyl-10-
hydroxycamptothecin
Topotecan

Dexrazoxanst
{TopoTarget)

Pixantrone {Novuspharra)
Rebsccamycin analogue
{Exelixis)

BBR-3576 (Novuspharma)

Diffomotecan (Reaufour- |
ipsen) !
TAS-103 (Taiho}
Elsamitrucin (Spectrum)
J-107088 (Merck & Co)
BNP-1350 (BioNumarik}
CKD-802 {Chong Kun
Dang)

KW-2170 (Kyowa Hakko)

Antitumour Dactinomysin {Actinomycin  Amonafide

antibiotics D) Azonafide
Doxorubicin {(Adriamycin} - Anthrapyrazole
Deoxyrubicin Oxanirazole
Valrubicin Losoxantrone
Daunorubicin Blgomycin sulfate
{Daunormycin} {Blenoxan)
Epirubicin Bleomycinic acid
Therarubicin Bleomycin A
tdarubicin Bleomycin B
Rubidazon Mitomycin C
Plicamycing MEN-10755 (Menarini}
Porfiromycin GPX-100 (Gem
Cyanomorpholincdoxo- Pharmaceuticals}
rubicin
Mitoxantron {Novantron)

Antimitotic agents | Paclitaxed S8 408075
Docetaxel (GlaxoSmithkling)
Colchicine E7010 {Abbott)
Vinblastine PG-TXL {Cali
Vincristine Therapsutics)
Vinorelbine IDN 5108 (Bayer}
Vindesine A 1050972 (Abbott)

Dolastatin 10 (NCH
Rhizoxist (Fujisawal
Mivobulin (Warner-
Lambert}

Cernadotin {BASF)
RPR 109881A {Aventis)
TXD 258 (Aventis)
Epothilone B (Novertis)
T 900607 {Tularik}

T 138067 (Tularik)

| Cryplophyein 52 (Bl Lilky)

A 204197 {Abbotty

L 223851 (BASF)

D 24851 (ASTA Medica)
ER-86526 (Eisai)
Combretastatin A4 (BMS)
izohomaohatichondrin-B
{Pharmabdar)

ZD 6126 (AstraZeneca)
PEG-Paclitaxet {(Enzon)
AZ10092 {Asahi)
IDN-5109 (indena)
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Vinflunine {Fabre) AVLE {Prescient
Auristatinn PE (Teikoku NeuroPharma)
Hormone) Azaepaothilon B (BMS)
BMS 247550 (BMS) BNP- 7787 (BioNumerik)
BMS 184476 (BMS) CA-4-Prodiug {OXIGENE)
BMS 188797 (BMS) Dolastatin-10 (NrH)
Taxoprexin (Protargs) CA-4 {OXIGENE)

Aromatase Amineglutethimide Exemestan

inhibitors Letrozole Atarnestan {BioMedicines)
Anastrazole Yi4-511 (Yamanouchi}
Formestan

Thymidylate Pemetrexed (Eli Liliy) Nolatrexed (Eximias)

synihase Z0-8331 (BTG) CoFactor™ (BioKeys)

inhibitors

DNA antagonists

Trabectedin (PharmaMar)
Glufosfamide {Baxier
Intarnationat)

Albumin + 32 {Isotope
Seolutions}

Mafosfamide (Baxter
International)
Apaziguone (Spectrum
Pharmaceuticals)
Q6-Benzylguanine

BAY-43-9006 (Bayer)

Thymectacin (NewBictics} (Paligent)
Edatreatid (Novartis)
Fameasyl Arglabin (NuGncology Tipifarnib (Johnson &
transferase Labs) Johnson)
inhibitors lonafarnib {Schering- Periliyt alcohol (DOR
Plough} BioPharma)

Pump inhibitors

CBT-1 (CBA Pharma)
Tariguidar {Xenova)
MS-209 (Scharing AG)

Zosuguidar
frinydrochloride (Bl Lilly)
Biricodar dicitrate (Vertex)

Histone acetyl
ransferase
inhibitors

Tacedinaling (Plizer}
SAHA (Alon Pharma)
MS-275 (Schering AG)

Pivaloyloxymathyl butyrate
{Titar
Depsipeptide (Fyjisawa)

Metalloproteinase
inhibilors
Ribonucleoside
reduciass
inhibitors

Neovastat (Asterna
Laboratories)
Marimastat (British
Biotech)

Gatfium maitolate {Titan)
Triapin (Vion)

CMT -3 (CollaGenex)
BMB-275291 (Celltach)
Tezacilabine {Aventis)
Didox (Molecuies for
Health)
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TNF-alpha Virutizin {Lorus Revimid (Celgene)
agonists/ Therapeutics)

antagonisis CDC-394 (Celgene)

Endothelin-A
receptor
antagonists

Atrasentan {Abbot)
ZD-4054 (AstraZeneca)

YM-588 (Yamanouchi)

Retinic acid
recepior agonists

| Fenretinide (Johnson &

Johnson}
LGD-15850 (Ligand)

Alitretinoin {Ligand)

frmrnuno-
modulators

Interferon

Oncophage (Antiganics)
GMK (Progenics)
Adenocarcinoma vaccine
{Biomira)

CTP-37 {AV1 BioPharma)
JRX-Z {Irnrmuno-Rx)
PEP-005 (Peplin Biotech)
Synchrovax vaceines (CTL
Immuno}

Melanoma vaccine (CTL
Immuno}

p21-RAS vaccine

Dexasome therapy
{Anosys)

Pentrix {Australian Cancer
Technology!

JSF-154 (Tragen)
Gancar vaccine {intercell)
Norelin {Biostar)

BLP-25 (Biomira)

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

(GemWax)

Hormonal and Qestrogens Prednisone

antihormonal Conjugated oestrogans Methyipradnisolone

agents Ethynyloestradiol Frednisolong
Chiorotrianisene Aminoglutethimide
idenestrol { suprolide
Hydroxyprogesterone Goserelin
caproate Leuporslin
Medroxyprogesterone Bicalutamide
Testosterone Flutarnide
Testosterone propionate Qctreotide
Fluoxymesterone Nilutamide
Methyltestosterone Mitotan
Diethyistilbestrol P04 {(Novogen)
Megestrol 2-Methoxyoestradiol
Tamoxifen {EntreMed)
Toremofin Arzoxifen (Efi Lilly)
Dexamethasone
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Photodynamic
agents

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

Pd-Bacteriopheophorbid
{Yeda)
Lutstium-Texaphyrin
{Pharmacyclics)
Hypericin

Tyrosine kinase
inhibitors

irnatinib {Novartis)
Leflunomide{Sugen/Pharm
acia)

ZDI83% {AstraZeneca)
Erlotinib (Oncogene
Scienoe)

Canertjrib (Plizer)
Squalamine (Genaers)
SUB418 (Pharmacia)
SUERER (Pharmacia)
Z4190 (Astraleneaca)
206474 (AstraZeneta)
Vatalanib {Novartis)
PKI166 (Novariis)
GW2016

H{GlaxoSmithKline)
| EKB-508 (Wyeth)

EKB-569 (Wyeth)

Kahalide F {PharmaMar)
CEP- 701 {Cephalon)
CER-T51 (Cephalon)
MLN518 {Millenium)
PKC412 (Novartis)
Phenoxadiol O
Trastuzumab {Genantech)
€225 {imCione)
rhu-Mab (Genentech)
MDX-H210 {Medarex;)
2C4 {Genentech)
MDX-447 (Medarax}
ABX-EGF {Abgenix)
IMC-1C11 {ImClone)

Various agenis

SR-278497 (CCK-A
inhibitor, Sanofi-
Synthelabo)

Tocladesing {cyclic AMP
agonist, Ribapharm)
Alvocidib ({CDK inhibitor,
Aventis}

CV-247 (COX-2 inhibitor,
vy Medical}

P54 (COX-2 inhibitor,
Phytopharm}

Capleali™ (CYP450
stimulant, Bavarian Nordic)
GCS-I00 (gald antagonist,
GlycoGenesys)

G1707T immunogen
{gastrin inhibitor, Aphton)
Efaproxiral {oxygenator,
Allos Therapeutics)

PI-88 (heparanase
inhibitor, Progen}
Tesmilifen (histamine

BOX-1777 (PNP inhibitor,
BioCryst)

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

Tirapazamine (reducing
agent, SRI intsrnational)
N-Acetyicysteine (reducing
agent, Zambon)
R-Flurbiprofen (NF-
kappaB inhibitor, Encore)
3CPA (NF-kappaB
inhibitor, Active Bictech)
Seocalcitol {vitamin D
receptor agonist, Leol
131--TM-601 (DNA
antagonist,
TransMolecularn
Eflornithin {ODC inhibitor,
ILEX Gnoology)
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antagonist. YM

BioSciences)

Histamine {histamina H2
recaptor agonist, Maxim)
Tiazofurin (IMPDH
inhibitor, Ribapharm)
GCilengitide {integrin
antagonist, Merck KGaA)
SR-31747 {IL-1 antagonist,
Sanofi-Synthelabo)
CCI-778 (mTOR kinase
inhibitor, Wyeth)
Exisulind (PDE-V inhibitor,
Cell Pathways}

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

AG-2037 (GART inhibitor,
Plizer}

WX-UK1 {plasminogen
activator inhibitor, Wilex}

| PBI-1402 (PMN stimulact,
ProMetic LifeScisnces)

Bortezomib {proteasome
inhibitor, Milennium}
SRL-172 {T-cell stimudant,
SR Pharma)

TLK-286 (giutathione-8
fransferase inhibitor, Telk)
PT-100 (growth factor
agonisi, Point
Therapeutics)

Midostaurin (PKC inhibitor,
Novartis}

Bryostatin-1 (FKC
stimulant, GPT Biotech)
CDA-H {apoptosis
promoter, Everlife)
SDX-101 {apoptosis
promoter, Salmedix)
Ceflatonin {(apoptosis
promoter, ChemGeanex

Minodronic acid
{osteoclast inhibitor,
Yamanouch:;

indisutam (53 stimulant,
Eisai}

Aplidin {PPT inhibitor,
FharmaMar)

Rituximab {CD20 antibody,
Genentech)

Gemituzumab (CD33
antibody, Wyeth Ayerst)
PGZ (haematopoiesis
promoter, Pharmagenesis)
immunct™ (triclosan
mouthwash, Enda)
Trigcetyluridineg (uridine
prodrug, Wellstat)
SN-4071 (sarcoma agent,
Signature BioScience)
TransMiD-107™
{immunokoxin, KS
Biomedix)

PCK-3145 {(apoptosis
promoter, Pracyon)
Doranidazole (apoplosis
promoter, Pola)

CHS-828 (cytotoxic agent,
Leo)

Trans-retinic acid
{differentiator, NIH)

MXE {apoptosis promoter,
MAXIA)

Apomine (apoptosis
promoter, ILEX Qnoology)
Lirocidin (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:
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The present compounds are also suitable for combination with known anti-
cancer agents. These known anti-cancer agents include the following! ces-
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 angiegenesis inhibitors. The
present compounds are particularly sultable for admintstration 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
00/61188).

"Oestrogen receptor modulators” refers to compounds which interfere with
or inhibit the binding of cestrogen to the receptor, regardless of mecha-
nism, Examples of oestrogen receptor modulators include, but are not fim-
ited to, tamoxifen, raloxifene, idoxifene, LY353381, LY 117081, toremifens,
fulvestrant, 4-[7-{2 2-dimethyl-1-oxopropoxy-4-methyl-2-{4-{2-(1- piperid-
inylethoxylphenyi]-2H-1-benzopyran-3-yljpheny! 2 2-dimethylpropanoate,
4 4'-gihydroxybenzophsnone-2,4-dinitrophenythydrazone and SHE46.
"Androgen receptor modulators” refers to compounds which interfere with
or inhibit the binding of androgens to the recaptor, regardless of mecha-
nistn. Examples of androgen receptor modulatars include finasteride and
other Sa-reductase inhibilors, nifutamide, fiutamide, bicalutamide, arozole
and abiraterone acelate.

“Retincid receptor modulators” refers to compounds which interfers with or
inhibit the binding of retinoids to the receplor, regardiess of mechanism.
Exarnples of such retinoid receptor modulators include bexarotans, treti-
noin, 13-cis-retincic acid, S-cis-retingic actd, e~-difluoromethylomithine,
ILX23-7553, trans-N-{4"-hydroxyphenyliretinamide and N-4-carboxyphenyl-
retinamids.

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

through direct action on the celiufar function or inhibit or interfere with cell
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myosis, including alkylating agents, tumaour necrosis factors, intercalators,
microtubulin inhibitors and topoisomerase inhibitors.

Examples of cytotoxic agents include, but are not limited to, tirapazimine,
sertenef cachectin, fosfamide, tasonermin, lonidaming, carboplatin, altret-
amine, prednimustine, dibromodulcitol, ranimusting, fotemusting, neda-
platin, oxaiiplatin, temozolomide, heptaplatin, estramustine, improsulfan
tosylate, trofosfamide, nimustine, dibrospidium chloride, pumitepa, loba-
platin, satraplatin, profiromycin, cisplatin, irofulven, dexifosfamide, cis-
arninedichioro{2-methyipyridine)platinum, benzyiguanine, glufosfamide,
GPX100, (trans rans, trans)bis-mu-thexane-1,6-diamine)mu-idiamine-
platinum(il}jbis{diamina(chloroplatinum{i)] tetrachioride, diarizidingt-
spermine, arsanic trioxide, 1-(11-dodecylamino-10-hydroxyundecyl}-3,7-
dimethyikanthing, zorubicin, iderubicin, daunorubicin, bisanirene, mitoxan-
trone, pirarubicin, pinafide, valrubicin, amrubicin, antinsoplastone, 3-de-
amino-3-morpholino-13-decxo-10-hydroxycarminomycin, annamycin, gala-
rubicin, elinafide, MEN10755 and 4-demethoxy-3-deamine-3-aziridinyl-4-
methyisulfonyidauncrubicin {see WO 00/50032).

Examples of microtubudin inhibitors include paciitaxe!, vindesine sulfate,

3, 4-didehydro-4'-deoxy-B'-norvincaleukoblastine, docetaxol, rhizoxin,
dolastatin, mivobulin issthionate, auristatin, cemadotin, RPR10S881,

BMS 184478, vinfluning, cryptophycin, 2,3,4,5 6-pantafiucro-N-(3-flucro-4-
methoxyphenyibenzenesulfonamide, anhydrovinblastine, N, N-dimethyl-L.-
valyl-L-valyl-N-methyl-L-valyl-L-prolyi-L-proline-t-bulylamide, TDX258 and
BMS188797.

Some examples of topoisomerase inhibitors are topotecan, hycaptamine,
irinotecan, rubitecan, 8-ethoxypropionyl-3' 4'-C-exobenzylidenschartreusin,
F-methoxy-N, N-dimethyi-5-nitropyrazolef3 4,5-kijacridine-2- {(8H)propan-
amine, 1-amino-S-ethyl-&-fluore-2, 3-dihydro-8-hydroxy-4-methyl-1H, 12H-
benzo{delpyrano[3',4"b, 7lindolizing{1, 2blquincline-10,13(8H, 15H dione,
lurtotecan, 7-[2-(N-isopropylamine jethyl]-{208 jcamptothecin, BNP1350,
BNPI1100, BNB0G15, BN8QS42, etoposide phosphate, teniposide, sobu-
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zoxang, 2-dimethylamino-2'-deoxyetoposide, GLI31, N-{2-{dimethyl-
amino)ethyl]-9-hydroxy-5,5-dimethy-8H-pyrido[4,3-blcarbazole-1-carbox-
amide, asulacring, {5a,568,82a,90)-9-{2-[N-{2-{dimethylaminc)ethyl}-N-
methylaminclethyl]-5-{4-hydroxy-3, 5-dimethoxyphenyl}-5,5a 8 8 8a,8-hexo-
hydrofuro(3' 4':8 Tinaphtho{2,3-d)-1,3-dioxol-8-one, 2 3-(methylenedioxy)-
5-methyl-7-hydroxy-8-methoxybenzo[cjphenanthridinium, 6,8-bisi{2-aming-
ethyhaminaibenzofglisoquinoline-5, 10-dione, 5-{3-aminopropylamino}-

7 10-dinydroxy-2-(2-hydroxysthylaminomethy!)-6H-pyrazelold, §, 1-del-
acridin-B-ong, N-[1-[2(disthylaminojethylamine}-7 -methoxy-8-oxo-gH-thio-
xanthen-4-yimethylformamide, N-{2-(dimsthylamino)ethyljacridine-4-car-
boxamide, 8-[[2-{dimethylamina)ethyllamine}-3-hydroxy-7H-indeno[2, 1-c}-
quinclin-7-one and dimesna.

"Antiproliferative agents” include antisense RNA and DNA oligonuclectides
such as 53139, ODNGS8, RVASKRAS, GEM231 and INX3001 and anti-
metaholites such as enccitabing, carmofur, tegafur, pentostating doxifluri-
ding, trimetrsxate, fludarabine, capecitabine, galocitabing, cytarabine
ocfosfate, fosteabine sodium hydrale, raltitrexed, paltitrexid, emitefur, tia-
zofurin, decitabine, nolairexed, pemstrexed, nelzarabine, 2'-deoxy-2'-
methylidenscytidine, &'-fluoromethylena-2'-deoxycytiding, N-{5-(2 3-di-
hydrabenzofurylisulfonyi]-N'-{(3 4-dichlorophenyiiureg, NE-[4-deoxy-4-[N2-
[2(E) 4{E)-tetradecadienoyllgiyeylarmine]-L-glycero-B-L-mannchepto-
oyranosylladenine, aplidine, acteinascidin, troxacitabine, 4-{2-amino-4-0x0-
48,7 8-tetrahydro-3H-pyrimidino5,4-bl-1 4-thiazin-8-y1-(8)-sthyi}-2 5-thie-
noyi-L-glutamic acid, aminopterin, S-fluorcuracit, alanosine, 11-acetyl-8-
{carbamoyloxymethyl}-4-formyl-G-methoxy-14-oxa-1, 11-digzatetracycio~
{7.4.1.0 Oetradeca-2 4,6-tnen-O-ylacetic acid ester, swainsonine, lome-
trexol, dexrazoxane, methioninase, 2'-cyanc-2-deoxy-N4-paimitoyi-1-B-D-
arabinofuranosy! cytosine and 3-aminopyridine-2-carboxaldehyde thig-
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 p83,
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which can be deliversd via recombinant virus-mediated gene transfer (see
US Patent No. 6,069,134, for example).

Particular preference is given to the use of the compound according to the

invention for the treatment and prophylaxis of lumour diseases.

The tumour is preferably selected from the group of tumours of the squa-
mous apithelium, of the bladder, of the stomach, of the kidneys, of head
and neck, of the ossophagus, of the cervix, of the thyroid, of the intestine,

of the liver, of the brain, of the prostate, of the urogenital fract, of the lym-

phatic system, of the stomach, of the larynx andfor of the lung.

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

colon carcinoma and breast carcinoma.

Preferance is furthermaore given to the use for the treatment of a tumour of
the blood and immuns system, preferably for the treatment of a tumour
selected from the group of acute myelotic leukaemia, chronic myslotic leu-

kaemia, acuts lymphatic leukasmia andfor 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

&) one or more of the compounds of the formula &

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

salts thersof, in particutar hydrochlorides:
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Vs sl R5
f;, Y G § e e
R f,// (CHy); N\ /
Rm Re v

inwhich Y and 2 each, independently of ons another, denole Q or N, R
and R’ each, independently of one ancther, denote M, OH, halogen, 0G1-
10-alkyl, OCFa, NO, or NH,, n denotes an integer between 2 and 6 inclu-

sive, and R® and R® are each, independently of one another, preferably in

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

NH, NH, N
: H
N N and  NOM
- 1
— NN \
: N NH,,

cH!

whare the first and second compound are administered simultaneousty 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 1 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 clesrly expleined at present pentamidine or derivatives thereof
appears o have pleictropic actions since it resullts in a decreass 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
gascribed that pentamiding is a2 medicament which binds to the DNA minor
groove {Puckowska et al, 2004) and is able 10 exert its aclion via distur-

hance of gene expression andfor DNA synthesis.

The sttached experiments show that

~ both pentamidineg and also the compounds of the formula | maintain cells
in the G2IM cell cycle.
- the combination of pentamidineg and compounds of the formula | have

additive to synergistic actions on celi proliferation.

Gther suitabie pentamidine analogues include stilbamidine (G-1) and

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

’"EN /\ ””””
4 NH
wl e \_</‘\ /
= MNH
(G-1)
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QH
HoN 5 $
’ 2\*{/ \g """"" \\\\ /‘/rw““ /NH
HN j>-‘<
NH,
62 ang

HNH
NZH\. #w i /TJ'L\NHZ
Néi}_\::/ \ \L»”’f
(G-3)

Each amidine unit may be replaced, independently of ong 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 salis.

Still other analogues are those which fall under a formula which are pro-
vided in one of the US Patents No. 5,428,081, 5 521,188, 8802 172,
5,643,935, 5,723 495, 5,843,980, 8,172,104 and 8,325,395 or the US pat-
ant application with the publication No. US 2002/0019437 A1, sach of
which Is incorporated in its entirety by way of reference. lllustrative ang-
logues include 1,5-bis{4-(N-hydroxyamidinophenoxyipentans, 1,3-bis{4'-
(N-hydroxyamidine)phenoxy)propane, 1,3-bis{Z-methoxy-4'-(N-hydroxy-
amidino)phenoxy)propans, 1,4-bis{4'<{N-hydroxyamidino)phenoxybutane,
1,5-bis(4'-(N-hydroxyarmidino)phenoxypentane, 1,4-bis{4-{(N-hydroxy-
amidino)phenoxy)butane, 1,3-bis{4'-{4-hydroxyamidino)phenoxy)propans,
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1,3-bis(2-methoxy-4'-{N-hydroxyamidinojphenoxy)propane, 2,5-bis{4-
amidinophenylliuran, 2,5-bis{4-amidinophenylffuran bisamide oxdime, 2,5+
bigj4-amidinophenyiifuran bis-O-methylamide oxime, 2,5-bis{4-amidino-
prenylffuran bis-O-ethylamide oxims, 2 8-diamidincdibenzothiophene, 2,8-
bis{N-isopropylamidino)carbazole, 2,8-bis{(N-hydroxyamidincjcarbazole,

2 8-bis{2-imidazolinyl)dibenzothiophene, 2,8-bis(2-imidazolinyh)-§,5-dioxo-
dibenzothiophene, 3,7-diamidinodibenzothiophens, 3, 7-bis{N-isopropyl-
amidinojdibenzothiophene, 3, 7-bis{N-hydroxyamidinojdibenzothiophens,
3, 7-diaminodibenzathiophene, 3,7-dibromodibanzothiophensa, 3,7-dicyana-

dibenzothiophens, 2 8-diamidinodibenzofuran, 2,8-di-{2-imidazalinyl)-

dibenzofuran, 2,8-di-(N-iscpropylamidineidibenzofuran, 2,8-di-{N-hydroxyl-
amidino)dibenzofuran, 3,7-di-{2-imidazolinylidibenzofuran, 3,7-di-{iso-
propylamidino)dibanzofuran, 3,7-di-{A-hydroxylamidinoidibenzofuran, 2.5-
dicyanodibenzofuran, 4,4'-dibromo-2,2'-dinitrobiphenyl, 2-methoxy-2'-nitro-
4 4'-dibromobipheny!, 2-methoxy-2'-amine-4,4'-dibromobiphenyl, 3,7-di-
bromodibanzofuran, 3,7-dicvanadibenzofuran, 2, 5-bis(S-amiding-2-benz-
imidazoivhipyrrole, 2,5-bis{5-{2-imidazolinyl)-2-benzimidazolyllpyrrole, 2,6~
bis{S~{2~imidazolinyt}-2-benzimidazolylipyridine, 1-methyl-2 5-bis{S-ami-
dino-2-penzimidazolylipyrrole, 1-methyl-2 5-bis[S-(2-imidazolyi)-2-benz-
imidazolyilpyrrale, 1-methyl-2.5-bis[5-{1,4,5 8-tetrahydro-2-pyrimidinyt}-2-

henzimidazoiyllpyrrole, 2,6-bis(5-amidino-2-berizimidazoylipyridine, 2,6+

bis{8-(1,4,5 8-tetrahydro-2-pyrimidinyl}-2-benzimidazoltoyriding, 2 &-bis-
(G-amidino-2-benzimidazolyluran, 2,5-bis[5-(2-imidazoliny!)-2-benz-
imidazolyilfuran, 2,5-bis(5-N-isopropylamidino-2-benzimidazolylifuran, 2,5-
bis{d-guanyiphenyiifuran, 2,5-bis(d-guanylphenyl}-3 4-dimethylifuran, 2,5-
di-p-{2-(3,4,5 B-tetrahydropyrimidyliphenylifuran, 2,5-bis4-(2-imidazolinyt)-
phenviifuran, 2,5-{bis{4-(Z-tetrahydropyrimidiny)iphenyvilp-{ioivioxyiuran,
2, 5-{bis{4-(2-imidazolinyt)jphenyl]-3-p-{tolyloxyfuran, 2,5-bis{4-{5-{(N-2-
arminosthylamido}benzimidazol-2-yliphenyliuran, 2,5-bis{4-(33,4,5,6,7 7a-
hexahydro-1H-benzimidazol-2-yiiphenvilfuran, 2 5-bis[4-(4,5,8,7tetra-
hydro-1H-1, 3-diazepin-2-yljphenyiifuran, 2,5-bis{4-N,N-dimethyicarbox-
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hydrazidophenyhfuran, 2.5-bis{4-{2-(N-2-hydroxyethyl}imidazolingljphenyi}-
furan, 2,5-bisj4-{N-isopropylamidinoiphenylfuran, 2,5-bis{4-[3-(dimethyl-
aminopropyllamidinolphenyifuran, 2,5-bis{4-[N-(S-aminopropyliamidinal-
pheryifuran, 2,5-bis[2-(imidzaolingl)phenyi]-3,4-bis(methoxymethylifuran,
2 5-pis{4-N-{dimethylaminoethyliguanyliphenyifuran, 2,5-bis{4-{{N-2-
hydroxyethylguanyliphenyiffuran, 2,5-bisf4-N-{cyclopropylguanyliphenyl}-
furan, 2,5-bis{4-(N,N-disthylaminopropyliguanyliphenyifuran, 2 5-bis{4-{2-
{N-gthylimidazoliny}lphenylifuran, 2,5-bis{4-IN~{3-pentyiguanyiicheny!-
furan, 2,5-bis[4-{2-imidazolinyllphenyl]-3-methaxyfuran, 2, 5-bis{4-(N-iso-
propylamidinojphenyi}-3-methyifuran, bis{5-amidine-2-benzimidazolyl}-
methane, bis{5-{2-imidazoiyvi}-2-benzimidazolylimethane, 1,2-bis[5-amidino-
2-henzimidazolyllethane, 1,2-bis{5-(2-imidazolyl)-2-benzimidazolyljethane,
1,3-bis[S-amidino-2-benzimidazolytipropane, 1,3-bis[5-(2-imidazoiyly-2-
henzimidazolyijpropans, 1 4-bis{b-amiding-2-benzimidazotylipropans, 1.4-
bis[5-(2-imidazolyl}-2-benzimidazoiylibutane, 1 8-bis{S-amidine-2-benz-
imidazotytioctane, trans-1,2-bis[S-amidino-2-benzimidazolyllethene, 1,4-
bis[5-(2-imidazolyl}-2-benzimidazolyl:-1-bulene, 1,4-bis[S-(Z-imidazolyl)-2-
benzimidazolyil-2-butene, 1,4-bis{5-{2-imidazolyl}-2-benzimidazolyl]-1-
methyloutane, 1,4-bis[5-{2-imidazolyl})-2-benzimidazolyll-2-ethyloutane,
1,4-bis{5-{2-imidazolyl}-2-benzimidazolyll-1-mathyi-1-butens, 1,4-bis{5-(2-
imidazolyl)-2-benzimidazolyl}-2, 3-diethyl-2-butene, 1,4-bis[5-2-imidazolyl)-
Z2-herzimidazolyll-1, 3-butadiens, 1,4-bis[5-{2-imidazolyl}-2-benzimidazoiyt]-
2-methyl-1,3-butadiene, bis{S-{2-pyrimidyl}-2-benzimidazalylimethans, 1,2~
bis[8-{2-pyrimidyl}-2-benzimidazolyilethane, 1,3-bis[S-amiding-2-benz-
imidazolylipropane, 1,3-bis{5-(2-pyrimidyl}-2-benzimidazolylipropane, 1,4-
bis[5-(2-pyrimicdy!}-2-benzimidazoiviibutans, 1.4-bis]5-(2-pyrimidyl}-2-benz-
imidazolyil-i-butens, 1 4-bis{5-(2-pyrimidyl}-2-benzimidazolyl}-2-butene,
1,4-bis[5-{2-pyrimidyl}-2-benzimidazalyl]-1-methylbutane, 1,4-bis[5-(2-pyri-
midyi)-2-benzimidazolyll-2-ethylbutane, 1 4-bis{5-(2-pyrimidyl}-2-benz-
imidazolyll-1-methyl-1-butene, 1,4-bis{5-(2-pyrimidyi}-2-benzimidazoivi}-
2,3-disthyl-2-butene, 1 4-bis{5-(2-pyrimidyl)-2-benzimidazoly]-1, 3-buta-

73-




WO 20834063735 PCTEP2004/814203

~4
P2
[

diene and 1,4-bis{8~(2-pyrimidyi)-2-benzimidazoly}-2-methyl-1, 3-butadiens,
2, 4-bis(d-guanylphenylpyrimidine, 2,4-bis{4-imidazolin-2-yhpyrimidine,

2 4-bis]{tetrahydropyrimidingl-2-yliphenyljpyrimidine, 2-{4-{N-i-propyl-
guanylphenyl)-4-{2-mathoxy-4-[N--propylguanyliphenylipyrimidine, 4-{N-
cyclopentylamiding)-1,2-phenylenadiamine, 2,5-bis[2-{5-amidinoibenz-
imidazoylifuran, 2,5-0is[2-{5-(2-imidazeline)benzimidazoylifuran, 2,5-bis[2-
(5-N-isopropylamidinobenzimidazoylfuran, 2,5-bis{2-{5-N-cyclopentyl-
amidinoibenzimidazoyffuran, 2,5-bisf2-(5-amidino)benzimidazoylipyrrole,
2,5-bis]2-{5-(2-imidazoting)oenzimidazoyljpyerole, 2,5-bis[d~{5-N-iso-

propylamidine)benzimidazoytjpyrrole, 2,5-bis[2-(5-N-cyclopentylamidino)-

benzimidazoyiipyrrole, 1-methyl-2, 5-bis{2-{5-amidinobenzimidazoyl]-
pyrrole, 2 5-bisf2-{5-{2-imidazolino)ibenzimidazoyl}-1-methylpyrrole, 2,5-
bis[2-(5-N-cyclopentylamidingbenzimidazoyil-1-methylpyrrole, 2,5-bis[2-(5-
N-isopropylamidino)benzimidazoylithiophene, 2,6-bis{2-{5-(2-imidazolino)}-
benzimidazoytipyridine, 2,8-bis[2-{5-amidinoibenzimidazoylipyridine, 4,4~
bs[2-(5-N-isopropylamidinoibenzimidazoyl}-1,2-diphenviethane, 4 4-his[2-
{5-N-cyclopentylamidinobenzimidazoyl}-2, 5-diphenyifuran, 2,5-bis[2-(5-
amidino)benzimidazoylleenzofbliuran, 2,5-bis[2-(5-N-cyclopentylamidino)-
benzimidazoylibenzolbfuran, 2,7-bis{2-(5-N-isopropylamidinoibenzimida-
zoylifluorine, 2, 5-bisf4-(3-(N-morpholinopropylicarbamoyiiphenyijfuran,

2, 5-bis[4-(2-N, N-dimethylaminoethylcarbamoviiphenylifuran, 2,5-bis[4-(3-

N N-dimethylaminopropylcarbamovhiphenylifuran, 2,5-bis{4-(3-N-methyh-3-
N-phenviaminopropylcarbamovliphenylifuran, 2,5-bis{4-(3-N N8 N11-~
trimethylaminopropyicarbamoyliphenyiifuran, 2, 5-bis{3-amidinophenyll-
furan, 2,5-bis[3-{N-isoprogylamidinolamidinophenyiifuran, 2,5-big[3-{N-{2-
dimathyiaminosthyljamidinojphenylfuran, 2,5-bisi4-(N-2 2 2-frichloro-
athoxycarbonyhiamidinophenyiffuran, 2,5-bis{4-{N-thicethylcarbonyhami-
dinaphenylifuran, 2,5-bis[4-{N-benzyioxycarbonyl)amidinophenyifuran,

2 B-bisf4-(N-phenoxycarbonyljamidinophenylifuran, 2,5-bis[4-(N-(4-fluora}-
phenoxycarbonyhamidinophenyifuran, 2,5-bis[4-(N~{4-methoxyphenoxy-

carbonyliamidinophenyiffuran, 2,5-bis{4-{1-acetoxysthoxycarbonyljamidino-
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phenylifuran and 2 5-bis{4-{N-(3-flucra)phenaxycarbonylarmidinophsenyl}-
furan, Processes for the preparation of one of the above compounds are
described in US patents No. 5,428,081, 5,521,189, 5,602,172, 5,643,935,
5,723,495, 5,843,980, 8,172,104 and 8,328 395 or the US patent applica-
tion with the publication No. US 2002/0019437 A1,

Pentamidine metabolites are likewiss suitable in the antiprofiferative com-
bination according to the invention. Pentamidine is rapidly melabolised in
the body to at lsast seven primary metabolites. Some of these metabolites

have ong 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
‘H N—on

H N

=

NH
i

HNT \Tf/”\]
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The combinations according o 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 ancther therapy {for example operation, irradiation,
chemotherapy, biclegical therapy). In addition, a person whose risk of
developing a neoplasin is greater {{or example someone who is genstically
pradisposed or someone who previously had a neoplasm) can be given

prophylactic treatment in order to inhibit or delay neoplasm formation.

The invention Ikewise relates to the combination of kinesin ATPase
EGHKSP with the compounds of the formula V, pentamidine, analogues

thereof andior melabolites thersof.

The dosage and frequency of adminisiration of each compound in the com-
bination can be controlled indepandently. 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 also

be formudated together, leading to adrministration of both compounds.

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

amounts.

in another aspect, the invention encompasses a methad for the treatment

of & patient who has a neoplasm, such as a cancer, by administration of &
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compound of the formula (1) 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
axamples, "conventional work-up” means: if necessary, water is added, the
pH is adjusted, if necessary, to values between Z and 10, depending on the
constitution of the end product, the mixiure is extracted with sthyl acetats
or dichioromethane, the phases are separatad, the organic phase is dried

over sodium sulfate and evaporated, and the product is purified by

chromatograghy on sitica gel andfor by crystallisation. Rf values on sifica

gel; sluent: ethy! acetate/methanal 8:1.
Mass spactrometry (M8).  El {slectron impadt ionisation) M’
FAB (fast atom bombardment) (M+H)"

ESI {slectrospray ionisation) (M+H)'

APCIMS (atmospheric pressure chemical ionisation - mass spectrometry)

{(M+HY
Example 1
| @
i PPN -~
BDEE ”ﬂ\fj +
+
i
N 0/\\
e ) )<(,«Ti\
DO Ji
\\f»\ﬁ/k-. X[,-%\? \/\ﬁ/ EI/{\\\:
! LA { J,J
OH c‘m
rac-1 rac-2
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a. Reaction in the presence of trifluoroacetic acid (TFA)

The solution of the TFA salt of 4-fert-butylaniling in acetonitrile {4-ferf-
butylanilineg (0.50 g, 3.35 mmol) was taken up in acetonitrile (4 mi},
cooled 1o 0°C, and TFA {0.38 g, 3.35 mmol) was slowly added with stir-
ring) was added rapidly {0 a solution, coolad to 0°C, of 3-hydroxybenz-
aldehyde (0.41 g, 3.35 mmol} and 3, 4-dihydro-2H-pyran (028 g,

3.35 mmol) in acetonitrile (2 mi), and the mixture was stirred st this tam-
parature for a further 80 min. The reaction solution was evaporated to
dryness and separated 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/is compound in the ratio 1311,

In order {0 separate the cisltrans isomers, the solid was taken up in 0.1 N
HCL in isopropanol (20 mi), 100 mi of each of diethyl ether and cyclohexang
were added, and the mixture was crystallised overnight at 4°C. The col-
ourless solid was filtered off, washed with a litle disthyl ether and dried,
giving 570 mg {1.52 mmal) of the colourless compound rac-1 hydrochlorida,
The mother fiquor was svaporated fo dryness in a rolary evaporator, and
the cfs isomer was purified by column chromalography and converted into
the hydrochloride (70 mg, 0.18 mmot of a colouriess solid).

Relatively small amounts of rac-1 and rac-2 were separated into the corre-
spanding enantiomers by chiral HPLC (2x Chiralpak AD 20 um, eluent

methanol) and again converied into the hydrochiorides.

D. Reaction in the presence of hexafluorcisopropanacl (HFIF)

in order to obiain highsr vields of the cis isomer, hexafluorcisopropariol

{HFIP) was employed instead of TFA.
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4-fert-Butylaniline (0.50 g, 3.35 mmol), 3-hydroxybenzaldehyde (0.41 g,
3.35 mmol) and 3 4-dinydro-2H-pyran {0.28 g, 3 35 mmol) were dissolved
i acetonitrile (1 mi), HFIP (0.56 g, 3.35 mmol) was added dropwise at RT,
and the mixiure was stirred at R for & further 18 h. The reaction solution
was svaporated to dryness and separated by column chromatography,
giving a colourless solid {485 mg, 1.44 mmol, 43%), which proved to be an
isomer mikiure of the respective racemic frans/cis compound in the ratio
1:1.8

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

c. Reaction in the presence of bismuth{li} chioride

3-Hydroxybenzaldehyde {0.41 ¢, 3.35 mmol) and 4-fert-butylaniline (0.50 g,
3.35 mmol), sach dissolvediin acstonitrile (1 ml), were added at RT o a
suspersion of BiCh {0.21 g, 0.67 mmol) and anhydrous sodium sulfate
{C.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 ang
purified by column chromatography, giving a colourless solid (850 my,
2.51 mmal, 75%), which proved to be an isomar mixture of the respective
racemic frans/tis carmpound in the ratio 111

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

d. Reaction in the presence of yitarbium{iil) triflate

3-Hydroxybenzaldehyde (0.41 g, 3.35 mmol} and 4-fert-butylaniline (0.50 g,
3.35 mmel), each dissolved in acetonitrile (1 mi), were added 2l RT to a
suspension of Yo{OThH, (0.42 g, 0.87 mrmol) 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,
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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 {780 mg,
2.31 mmol, §8%), which proved to be an isomer mixture of the respective
racemic frans/ois compound in the ratio 1:1.3.

Separation of the isomers was carried out as described undera.} .

e, Reaction in the presence of scandium(lif} triflate

3-Hydroxybenzaldehyde {0.41 g, 3.35 mmol) and 4-fert-butylaniline (0.50 g,
3.35 mmol), each dissolved in acetonitrile (1 ml), were added at RT to a
suspension of Sc{QT; {0.33 g, 0.67 mmel) and anhydrous sodium sulfate
{0.40 g} in acetonitrile (2 mi}, and the mixture was stired at RY for 10 min.
3,4-Dihydro-2H-pyran (.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 evaporsted to dryness and
purified by column chromatography, giving a colourless solid {820 mg,
1.84 mmot, H3%:), which proved o be an isomer mbdure of the respective
racemic frans/cis compound.

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

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

CAN (0,37 g, 0.57 mmol) was added at RY {0 3 solution of 3-hydroxybenz-
aldehvde (0.41 g, 3.35 mmol}, 4-fert-butylaniline (0.50 g, 3.35 mmol) and
3, 4-dinydro-2H-pyran (0.28 g, 3.35 mmol} in acelonitrile (10 mi), and the
mixture was shirred at RT for a further 30 min. The reaction mixture was
evaporated to dryness and purified by column chromatography, giving a
coiourless solid (237 myg, 0.70 mmol, 21%), which proved to be an isomer

mixture of the respective racemic frans/tis compound in the ratio 511
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Separation of the iscmers was carried out as described under a.},

Example 2
o
i /

. . {
‘9"\( Ry . H"L\Tf’\\. o N0
R Eo g (.

'\/)\NH \\;;5" l\\\
2 H
OH
A
(\ Ay
.
M{J/ h | ,\\\‘T' ~

rac-3

a. Reaction in the presence of riflucroacetic acid {TFA)

The solution of the TFA salt of 4-thiccyanatoaniline in acetonitrile {thio-
cyanatoanitine {0.46 g, 3.06 mmol} was taken up in acetonitrile (4 mi),

coolad to 0°C, and TFA {0.35 g, 3.06 mmol) was slowly added with stir-
ring) was added rapidly 10 a solution, cooled to 0°C, of 3-hydroxybenz-

aldehyde (0.37 g, 3.06 mmol) and 1-vinyl-Z-pyrrolidinone {0.34 g,

3.08 mmol) in acstonitrife {2 mi), and the mixture was stirred at this tem-
parature for a further 80 min and at RT for 18 h. The reaction solution
was evaporated, taken up using a little sthy! acetats and crystaliised
using disthyl ether, giving a colourless sclid (390 mg, 1.06 mmol, 35%),
which proved to be the ¢is isomer.

in order to separate the disfirans isomers, the filirate was evaporated fo
drynass and purified by column chromatography, giving the frans isomer as
cotourtess solid {160 mg, 0.44 mmol, 14%),
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Relatively small amounts of rac-3 and rac-4 were separated into the
corresponding enantiomers by chiral HPLE (2x Chiralpak AD 20 um, elu-

ent: mathanol) and converted into the hydrochiorides.

The following compounds according o the nvention are oblainad analo-
gously using the corresponding precursars. The retention times indicated

were obtained under the following conditions:

Method A

Merck Hitachi LaGhrom

Gradient 8 min

Flow rate : 1.5 miimin from 80:20 to 0100 {within 6 min), 01100 {1 min),
back to 80G:20 {(within 1 min), water/acelonitrile

Water + TFA {0 1% vol)

Acetonitrile + TFA (0.7% vol}

Column : LichroCART 1254 RP- LiChrospher 60, RP-select-B (5 uny/
&0 mm)

Wavelength | 220 nm

Mathod B:

Merck Hitachi LaChrom

Gradient 8 min

Flow rate : 1.5 mé/min from 80:20 to 0:100 (within 8 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-8 (5 um/125 mm)

Wavelength : 220 nm

Mathod C:

Agiient 1100 Series

Gradient 3.5 min

Flow rate © 2 mifmin from 80:20 to 0:100 (within 2.3 min), £:100 (0.5 min},
back fo 80:20, walerfacetonitrile

Water + TFA (0.1% vol)

Acetonitrile + TFA{0.1% vol}
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Column :  test research sample, Chromolith Performance RP-18e

{3 um/100 mm)
Wavelength 1 220 nm

Examples 3 - 684
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The compounds of the formula | from Exampies 562 {o 654 are particularly
preferred here since they sxhibit an increased action according to the

invention.
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Exarmple A Assay |

The efficacy of the compounds according to the invention can be deter-
mined, for example, via the Egh ATPase activity, which is measured via an
anzymatic regeneration of the product ADP {o 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 NADM-depandent LDH.
The regeneration of the ATP simultansously ensures that the substrate
concentration remains constant. The change in absorbance per time unit
are analysed graphically end a linear regression carried out in the visually

linear ragion of the reaction.

Example B: Assay il

The combination of the antiprofozeic pentamidine and the inhibitors of
kinesin ATPase Eg8/KSP results in increased inhibitory effects in cell pro-
fifaration tests with the colon carcinoma call line HCTHG,

Egb inhibitors adversely affect the ATPase activity and inhibit the course of

the cell cycle owing to an error in the separation of the spindie poles.

The determination of the efficacy of the compounds of the formula |
according to the invention in combination with compounds of the formula V
andfor medicaments from Table | can be demonstrated as follows in com-

bination assays:
10° to 10° celis of a defined cell fine (HCT116, Colo 205, MDA-MB 231,

sic.) are sown inlo each well of a 96-well microtitre plate and cultivated

overnight under standard conditions. For the substances of the combina-
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tion to be tested, 10-80 mM stock solutions in DMSO were prepared. Dilu-
tion series (generally 3-foid dilution steps) of the individual substances
weare combined with one another in the form of a pipstting scheme (see
scheme below), while maintaining a DMSO final concentration of 0.5%
{viv}. Next momning, the substance mixtures were added to the cells, which
were incubated under culture conditions for a further 48 hours. Al the end
of the cultivation, Crystal Viclst staining of the cells was carried out. After
extraction of the Crysial Viclet from the fixed cells, the absorption at 550
nm was measured spectrophoiometrically. It can be used as a quantitative

measure of the adherant cells present.

Scheme
Compounds of the formula |
i1 2 3 4 5 § 7 8 % 19 11 12
A Blyid7y By i3y v | O
4 Bislx amply | empdy { enply
1.5%10.5%10.5%
27 5{DMS{DMS
Compounds L7 Gf;‘” E’?f 2\
of the pl 8%
formula ¥
£ 3x
F X
Gl o
H
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The foltowing results give by way of sxample indications of the inhibition of

the cell cycle by compound 112 according to the invention

N
HSC' ﬁf e J)
Z N w"’E\x
[

112 g

Monastero! and pentamidine in individual experiments:

~ HCT116 celis were treated with the given concentrations of the com-
pounds far 24 hrs, processed for the progidium iodide analysis with a BD-
FACS scan in order {o determing the DNA content of the treated call popu-
iations. The percentage of cells in the GU/GT phase (unreplicated DNA), §
phase {DNA replication phase) and G2/M phase (duplicated DNA before
mitosis) is shown. 10,000 evenis were counted for each concentration.

Striking changes in the G2/M enrichment have been highlighted,

112 (Eg5 inhibitor according to the invention):

UM 61 S G2
0 36 43 21
0.0032 36 44 21
0.016 36 43 21
0.08 25 42 23
0.4 7 7 868
2 0 15 85
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Monastrol (EgS inhibitor from the prior arl}

1M Gt S G2
0 4 38 21
0.08 35 38 25
04 34 38 28
2 33 42 25
10 34 38 27
50 14 33 52

Pentamidine isothionate

LM G1 S Gz
¢ 8 42 22
c.o18 36 42 22
.08 35 44 21
0.4 33 45 a2
2 32 44 24
10 3z 32 32

The following results give by way of example indications of the inhibition of
the ceil cycle by compound 112 according to the invention or monastero|
and pentamiding in combination experiments:

Combination therapy. 112 plus pentamidine
HCT118 cells were incubated overnight at 37°C in 98-well plates at a den-
sity of 2500 or 5000 celisiwell. On the following day, a conceriration matrix

of pentamiding and the compounds indicated was added, and the cells
were incubated for a further 48 hrs. The cells wers then stained with Crys-
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tal Violet, and the absorption was measured after axtraction of the dye. The

absorption value reflacts the number of cells i the well.

Binstiing scheme:

Results:

Upper matrix. QD556 nm background correctad

Central matric % of control {the 100% value stands for vehicle-traated celis
minus background signal)

Lowsr field: -foid inhibition values {i.e. the 100%/,¢% value stands for a -fold

inhibition of protiferation).
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Table 2

Graphical representation of the data;

The data have been represented in FIG 1 as concentration curves (each

fine illustrates one curve at a given pentamiding concentration)
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Combination therapy: monastrol plus pentamidine

Results:

Upper matrix; ODS50 nm background corrected

Cantral matrix: % of control (the 100% value stands for vehicle-treated celis
minus background signal)

Lower fieid: -fold inhibition values {i.e. the 100%/Xx% value stands for & fold

inhibition of proliferation).
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Table 3

OB RO

T Y

Graphical reprasentation of the date;

The data have been representad in FIG 2 as concentration curves (each

line illustrates one curve at a given pentamidine concentration)
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The following examples relate to medicaments:

Example C: Injection vials

A solution of 100 g of an active ingredient of the formula t and 5 g of diso-
dium hydrogenphosphate in 3 | of bidistilled water is adjustedto pH 8.5
using 2 N hydrochioric acid, sterile filtered, transferred into injection vials,
vophilised under sterile conditions and sealed under sterile conditions.
Each injection vial contains § mg of active ingredient.

Example It Suppositories

A mibxdure of 20 g of an aclive ingredient of the formula  with 100 g of soya
lecithin and 1400 g of cocoa butter is melted, powred into moulds and al-
lowed o cool. Each suppository contains 20 mg of aclive ingredient.
Example E: Solution

A solution is prepared from 1 g of an active ingredient of the formula |,
9.38 g of NaH, PO, - 2 Mo, 2848 g of Na:HPO, - 12 0 and 0.1 g of
benzalkonium chioride in 940 mi of bidistilled water. The pH is adjusted to
8.8, 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: Ointment

502 mg of an active ingredient of the formula | are mixed with 89.5 g of

Vasseline under aseptic conditions.
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Example G: Tablets

A mixture of 1 kg of active ingredient of the formula |, 4 kg of lactose, 1.2 kg
of potato starch, 0.2 kg of tale and 0.1 kg of magnesium stearate is pressed
in & conventional manner to give fablets in such a way that each tablet

contains 10 mg of active ingradient.

Exampls H: Dragees

Tablets are pressed analogously to Example E and subssequently coated in
a comventional manner with a coating of sucrose, potato starch, talc, traga-
canth and dye.

Example I: Capsules

2 &g of active ingredient of the formula | are infroduced into hard gslatine
capsuies 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 ingradient of the formula | in 80 | of bidistilled
water is sterile filteraed, transferrad into ampoules, lvophilised under sterile

conditions and sealed under sterile conditions. Each ampoule contains

10 myg of active ingredient.
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Desciiption of the figures

FiG 1

Graphical representation of ths 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 peniamidine

concentration.

FiG2

Graphical representation of the data from Table 3
The data have been reprasented as concentration curves of the substance
monastrol. Each line illustrates one curve at a given pentamiding concen-

fration.

FiG3to FIG 25

NMR spsactra of representative compounds of the fornula |
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Throughout this specification and the claims which follow, unless the context
requires otherwise, the word "comprise”, and variations such as "comprises” or
"comprising"”, will be understood to imply the inclusion of a stated integer or step or
group of integers or steps but not the exclusion of any other integer or step or

group of integers or steps.

The reference in this specification to any prior publication (or information derived
from it), or to any matter which is known, is not, and should not be taken as an
acknowledgment or admission or any form of suggestion that that prior publication
(or information derived from it) or known matter forms part of the common general

knowledge in the field of endeavour to which this specification relates.
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The claims defining the invention are as follows:

1.

A compound of the formula |

in which

W

R R° R’

5.
W

denotes CH or N,

independently of one another, denote H, R, A, aryl,
heteroaryl, Hal, ~(CY2),-SA, (CY2)a-SCF3, -(CY2).-SCN,
~(CY2)u-CFs, (CY2):-OCFs, cycloalkyl, -SCHs, -SCN,
-CF3, -OCF3, -OA, -(CY2),-OH, (CY2),-CO:R, -(CY2)s-
CN, -(CY2)-Hal, -(CY2)n-NRz, (CY2)a-OA, (CY2)s-OCOA,
-SCF3, (CY2)s-CONR;, ~(CY2)a-NHCOA, -(CY2),-NHSO-A,
SFs, Si(CHs)s, CO-(CY2)a-CHa, ~(CY2)a-N-pyrrolidone,
CH(CH2).NRCOOR, CHNRCOOR, NCO,
CH(CH2).COOR, NCOOR, CH(CH;)sOH, N(CH).OH,
CHNH., CH(CH2),NR;, CH(CH2),NR;, C(OH)R,
CHNCOR, CH(CHa)-aryl, CH(CH.).--heteroaryl,
CH(CH2),R', N(CH2),COOR, CH(CH;)»X(CHz)n-aryl,
CH(CH2)oX(CHg)n-heteroaryl, N(CH.),CONR;,
XCONR(CH_2)aNR;z, N[(CH,),XCOOR]CO(CHy).-aryl,
N[(CH;)oXR]CO(CHa)s-aryl, N[(CH2)uXR]CO(CH,).X-ary!,
N[(CH2)-XR]SO(CHa)-aryl,
N[(CH2)s.NRCOORJCO(CH;)s-ary!,

(

N[(CH3):NR2JCO(CHy)-aryl, N[(CH2)nNR;]CO(CH,)NR-
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R* R®
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aryl, N[{CH2)aNR2]SO,(CHy)r-ary!, N[{CH:)XR]CO(CH)
heteroaryl, N[(CH,)sXR]CO(CH,).X-heteroaryl,
N[(CH2)aXR]SO2(CHa),-heteroaryl,
N[(CH2)sNRCOOR]CO(CHa)-heteroaryl,
N[(CH3);NR,]JCO(CH;).-heteroaryl,
N[(CH2).NR2]JCO(CH2).NR-heteroaryl,
N{(CH2)sNR2JSQ2(CH,)r-heteroaryl, O(CH2).NR;,
X(CH2}WNRy, NCO(CH2).NR,, R' and R? together also
denote -N-C(CF3)=N-, -N-CR=N-, -N-N=N-,

denotes H, A, Hal

denotes alkyl or cycloalkyl having 1, 2, 3, 4, 5,6,7, 8,9 0r 10
C atoms, in which one or more H atoms may be replaced by
Hal,

denotes F, Cl, Bror |,

denotes H or A, in the case of geminal radicals R together
also denotes -(CHy)s-, (CHz)a-, -(CH2)2-X-(CHa)2 or -(CHz),-Z-
(CHz)z,

independently of one another, denote H or an unsubstituted
or mono- or poly-OR-, NO,-, Hal-, CF3-, OCF3-, CN-, NR;- or
SR-, aryl- or heteroaryl-substituted N-pyrrolidone radical, -X-
(CH2)20R, -X-CO(CH,),CHs, -X-(CH2)2NRj, S-aryl, O-aryl,
CHSi(CHj)s, or together denote -X-(CHCH20R)(CHz).-, -X-
(CHCHoNR)(CHz)z-,  -X(CH2)2NRz,  -(CR2)s-,  -(CRa2)s--
CR=CR-CR=CR-,
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KCHOQICR, ), -XCHQCR,, R-N-{C=X)-N-R,
ACHCHINORRCH CHa-,

X denotes O, § or NR

& denates CH,Hal, CHO, COR® CH,R?, CH,OCOR®,
CHNCOR', CHIN(R'Y,, CH,OR', CHOCONIR Y,
CHOCO0R', CHNHCON(R'),, CHNHCOOR',

R” denotes Y R R

(CH Y {X(CHy),] —N

%o icHQ)s""“?X(CHz)“E?QI
’ 7

R R
A

/\__/ (CHYIX(CH) ] N 2
R m AN s

R 2
P ) R /R
(CHY XY 1N R X
‘ TN CHY~IXICHY, N 2
4 R
[a} G
R R &
/“ S
wH:)r-twaz‘;ni;-—*\j (ORI RCH) N
!S\‘ \ s
{CH i TXICH),] WR (CHITIXCHI N
. NA,
A .
RYRRNUN AV F ot ¥ B W PR ) /\\‘N
(G- {X(GH,), 1 N\ ‘%“Nﬁz (CH ) [KCH) TN
o . 2 Wt N\
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N’MQ}i it
(CH ) IX(CH 1N TN
” R W
sy o \(:Hz);—;\ryi9
RS ﬂ,<f3
(CH)—[X(CHy)J =N, i
2 Ve NezmN T e
o Sy S
Hin—4 2
) w4
NN/ \
k\\’ o _O\(‘\ 1)~ v "’“Nf—\\ /
N G (CH,)r Hetemam‘ [, > S >O
Sy o \{CHE);R’j
R
=0

I~

DR, NHR;, NR;, NR(CHa)-arvi, NR{CH,),OR, COOR,
N-pyrrolidone radical, OCOR, NR{CH;}.NR,,
N{CHa)NRJCO{CHa)maryl, N{CH:) NHCOORICO-aryl,
R’ N[CHA{CH2),0R), NR{CH,L,NCOOR,

X{CH ) X{CH2)XR, NR(CH ). X(CH,)0H,
NR{CH;).0(CH.,0H, (CH,)L,CO0R, O(COINR(CH,)
<OR, O{COYCH, ) NR,, NR{CH,}NR;,
NJ{CH)WNRICO{CH)-aryl, N[(CH)XRICO(CH, J-aryl,
NI{CH)LXRICO{CH: ), heteroaryl,

N[{CHa ) NRJCO{CH,)-heteraaryd,
N[{CH2)NRICO(CH, LR, N(RYCH)LNRICOOR,
XCOO(CH)NR,, 0808, O8C,LF;, O80.Ar QUONR,,
OCHUCH)NR,

denotes Gy, X, CHCONH,, CH{CH,L,NRCOOR,
CHNRCCOR, NGO, CH(CH,.COOR, NCOOR,
CH{CHaJ,OH, N{CH,),0H, CHNH,, CH{CH:)NR:,
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R7

aryl

heteroaryl

and
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CH{CH,)aNR,, C(OH)R, CHNCOR, CH(CH;)y-aryl,
CH(CH,)n-heteroaryl, CH(CHy).R', N(CH,),COOR,
CH(CH:)X(CH)n-aryl, CH(CH;)aX(CH,)n-heteroaryl,
N(CH_)oCONR;, XCONR(CH_):NR.,
N{(CH3).XCOOR]CO(CHa)r-aryl, N[(CH2)XR]CO(CHa)x-
aryl, N[{CH2).XR]CO{CH,)oX-aryl,
N[(CH2)aXR]SO(CHy)s-aryl,
N[(CH,)aNRCOOR]CO(CHz)s-aryl,
N[(CH2).NR,JCO(CHz)p-aryl, N[(CH2),NR;]JCO({CHz),NR-
aryl, N[(CH2).NR2]SO2(CHa)s-aryl, N[(CH;)aXR]CO(CH;)n-
heteroaryl, N[(CH;)»XR]CO(CH.).X-heteroaryl,
N[(CHZ),XR]SO(CHa).-heteroaryl,
N[(CH,),NRCOOR]CO(CH,),-heteroaryl,
N[(CH2).NR2]JCO(CH;)a-heteroaryl,
N[(CH.).NR;]CO(CH.),NR-heteroaryl,
N[(CHz)"NRz]SOz(CHz),.—heteroaryl, O(CH2)sNR;,
X(CH2)nNR, NCO(CH,).NRz,

denotes aryl or heteroaryl, each of which is unsubsti-

tuted or mono- or polysubstituted by ary! or heteroaryl,

each of which may be substituted by Hal, NO,, CN, A,

OR, OCOR, COR, NR;, CF3, OCF3, OCH(CF3),, or by

Hal, NO,, CN, OR, A, -(CY2),-OR, -OCOR, A(CY2).-CO:R, ‘
-(CY2)a-CN, -NCOR, -COR or -(CY2):-NR;, |

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

denotes unsubstituted or substituted phenyl, naphthyl or

biphenyi,

denotes a mono- or bicyclic, unsubstituted or substituted
aromatic heterocycle having one or more N, O and/or S

atoms,

denotes 0, 1 or 2
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—

S

— n denotes 0, 1,2, 3,4,5,60r7,

(e
<

— and solvates, tautomers, salts and stereoisomers thereof, including

= mixtures thereof in all ratios, where the compounds of the following
! formulae are disclaimed:

o0

o

8 1-(2-phenyl-1,2,3,4-tetrahydroquinolin-4-yl)pyrrolidin-2-one,

o

on

<t

o

=)

[\l
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1-(1-methyl-2-phenyl-1,2,3,4-tetrahydro-quinolin-4-yl-pyrrolidine-2-one.
The compound according to Claim 1 wherein

R’ denotes A, CF3, OCF3, SA, SCN, CH,CN, -OCOA, Hal, SCF;,
t-butyl, -CH(CH3)CH,CHj, isopropyl, ethyl or methyl.

The compound according to Claim 1 or claim 2 wherein
R? denotes F or H, R® denotes F or H, R® denotes H and R’ denotes H.
The compound according to any one of Claims 1-3 wherein

R*  denotes one of the following groups if R® denotes H:

oA

N
l or  -X-(CH)NR;

X and R have the meaning indicated in Claim 1.
The compound according to Claim 1 or Claim 2 wherein

RS, together with R*, adopts one of the following meanings:

OR NR, R O~
X
SE RS RSNS RS

in which
X, R and R? have the meaning indicated in Claim 1.
The compound according to any one of Claims 1-5 wherein

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, CF3, OCH(CF3);, OCOCH; or A.
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7. The compound according to any one of Claims 1-6 wherein

R® denotes one of the following groups:
F
LU0
F ' .
4 OH
\(IH \©/OH OH D/OH oH
‘ @ " Ho '\EZOH-
CH OMe
F
s S F F
R edh sgh oo
F - _
F
F F
== F
Br i
.0 oo 0l
F F OH

CH
o GRCUER oGy
OH OH -, on - N,
IN/ S / S / , S / i S / .
I cl &r CH, SCH,

8. The compound according to claim 1, having the sub-formulae |A, 1B, IC or
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TN ~ 18
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l\:/ yﬁf RS
R R
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éz R7
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inwhich R, R, &% R, RY, R®, R®, R and X have the meaning indi-

cated in Glaim 1

and

RE denotes H, CHOR or CH:NR,.
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9.

10.

-231-

The compound according to claim 1, having the sub-formulae A or B:

in which R, R%, R%, R*, R® R® R’ are as defined in Claim 1.

A compound of the sub-formulae |1 to 144a:

-234-




W3 2065/063735 PCT/EF004814208

/{@H Q/V\’
H,C \
(2a . /;‘\

: Ui‘

= 1
14 HC \E\/

OH
CH, N
HJ(;/L \ .
15 f o
P N/ “, ,/‘\\,\\}
/:,i
O

-235-




WO 2005/663733 POTEPIOO4/0142038

e
HC \ﬁ/ f e JOH
7a SN

18a

-236-




POT/EP20D4/0 44205

W I00%/063735

i9a

Ho

-237-




WO 2005063738 POTEF04884208

- 235 -

| ]
13 -
ch/\./

-238-




28 Oct 2010

2004309028

CANRPoibDCOMDTAI260911_1.DOC-27/102010

- 236 -

HC
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OH

116a ©

118
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145

l145a

A process for the preparation of a compound of the formula | as defined in
any one of Claims 1-10, including pharmaceutically usable derivatives,
salts, solvates, tautomers and stereoisomers thereof, wherein a compound

RL_W._H
RS
7 NHj

R? I

of the formuta Il

in which R", R? and R?® are as defined in Claim 1,

is reacted with a compound of the formula 111

M

H R 1
in which
R is as defined in Claim 1,
and

with a compound of the formula 1V:
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R4-CH=CH-R5 v
including E and Z isomers and any mixtures thereof,
wherein R* and R® are as defined in Claim 1,

and, if desired, a radical R' which denotes H is converted into a radical 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 salts.

A medicament comprising at least one compound of the formula | according
to any one of Claims 1 to 10, including pharmaceutically usable derivatives,
salts, solvates, tautomers and stereoisomers thereof, including mixtures

thereof in all ratios, and optionally excipients and/or adjuvants.

A mixture comprising one or more compounds of the formula | as defined in

any one of Claims 1 to 10, and an amount of one or more compounds of the

formula V,
— = R12
11
R R10 R v
wherein

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,
OCF3, NO, or NH, p 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 consisting of:
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15.

16.
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NH NOH N
—~ —~ ]
NH NH N

2 2 H
N I and  NOH
i </] % N
~N
/N N NH,
CHJ . Co

Use of a compound according to any one of Claims 1 to 10, including
pharmaceutically usable derivatives, salts, solvates, tautomers and
stereoisomers thereof, including mixtures thereof in all ratios, or the mixture
according to Claim 13, for the preparation of a medicament for the
treatment of a disease which can be influenced by the inhibition, regulation

andfor modulation of the mitotic motor protein Eg5.

Use of a compound according to any one of Claims 1 to 10, or the mixture
according to Claim 13, for the preparation of a medicament for the

treatment or prophylaxis of cancer.

Use of a compound of the formula | according to any one of Claims 1 to 10,
including physiclogically acceptable salts and solvates thereof for the
preparation of a medicament for the treatment of a tumour, in combination
with a therapeutically effective amount of one or more compounds of the

formula V,
— ___/R12
QYI—(CHZ)p_Z' N\ /
Rﬁ
R0 R® Vv
wherein

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,
OCF3, NO; or NHz, p 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 consisting of:
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18.
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—_4?H —_4?OH ‘_<y:]

NH, ’ NH, | H ’
N \ ~N and  NOH
__<’:] 4 “
N N NH,

el
wherein,

the compounds of the formula | and the compounds of the formula V,
analogues thereof and/or metabolites thereof, are administered
simultaneously or within 14 days of one another in amounts which are

sufficient to inhibit the growth of a tumour or of other hyperproliferative cells.

Use of a compound of the formula | according to any one of Claims 1 to 10,
including physiologically acceptable salts and solvates thereof for the
preparation of a medicament for the treatment of a tumour in combination
with radiotherapy and a compound selected from the group consisting of: 1)
oestrogen receptor modulator, 2) androgen receptor modulator, 3) retinoid
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) a further

angiogenesis inhibitor.

A compound of the formula | as defined in any one of Claims 1 to 10,

wherein Q denotes CH2R?, and R® has
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19.

20.
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one of the following meanings; NHR;z, NR;, NR(CH;)aaryl,
NR(CH,),OR, COOR, N-pyrrolidone radical, OCOR, NR(CH;),NR;,
N[(CH2)aNR2JCO(CHz)naryl, N[(CH,),NHCOOR]COaryl, R,
N[CH,(CH:),OR}2, NR(CH,),NCOOR, X(CHz).X(CH2).XR,
NR(CH2)nX(CH2)sOH, NR{CH,),0(CH)»OH, (CH,):COOR,
O(CO)NR{CH,) hOR, O(CO)(CH2).NR;, NR(CH,).NR;,
NI(CH2)nNR2JCO(CHz)naryl, N[(CH:)»XR]CO(CHz)naryl,
N[(CH,).XR]CO(CHz).heteroaryl, N[(CHz),NR;]CO(CH,),heteroaryl,
NI(CH2)sNR3]CO(CH2)nR’, N(R)(CH2)sN(R)COOR, XCOO(CH.):NR,
080,A, OSO,CF;, 0S0,Ar, OCONR; or OCHy(CH.).NR.

A compound according to Claim 1 having the following formula:

and solvates, tautomers, salts and stereoisomers thereof, including

mixtures thereof in all ratios.

A compound according to Claim 1, selected from the group consisting of:

cH
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and solvates, tautomers, salts and sterecisomers thereof, including

mixtures thereof in all ratios.
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