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In detail, the present invention relates to compounds of the formula | which
preferably inhibit, regulate and/or modulate one or more hitotic motor pro-
20 teins, to compositions which comprise these compounds, and to methods
for the use thereof for the treatment of diseases and complaints such as
' angiogenesis, cancer, tumour formhation, growth and propagation, arterio-
sclerosis, ocular diseases, choroidal neovascularisation and diabetic reti-
CC 25 nopathy, inflammatory diseases, arthritis, neurodegeneration, restenosis,
wound healing or transplant rejection. In particutar, the compounds ac-
cording to the invention are suitable for the therapy or prophylaxis of

cancer diseases.

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

35 the spindle fibres. The result of this is that the chromosomes can no longer

be distributed correctly over the daughter cells. This results in mitotic arrest
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Surprisingly, it has been found that the compounds according to the inven-

tion effect spedific inhibition of mitotic moter proteins, in particular Eg5.

:) The compounds according to the invention preferably exhibit an advanta-

25 geous biological activity which can easily be detected in the assays
described herein, for example. In such assays, the compounds aCcording
to the invention preferably exhibit and cause an inhibiting effect, which can
usually be documented by ICs; values in a suitable range, preferably in the

30 micromolar range and more preferably in the nanomolar range.

As discussed herein, effects of the compound according to the invention

are relevant to various diseases. Accordingly, the compounds according to
35 the inventic?n are useful in the prophylaxis and/for freatment of diseases

which are influenced by irhibition of one or more mitotic motor proteins, in

particular Egb.
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established cell lines can be used. The 30 viable cells renaining
after the treatnent are then counted. The dose varies dependi ng on
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The susceptibility of a certain cell to treatment \{vith the compounds accord-
ing to the invention can be determined by testing in vitro. Typically, a cul-
C ture of the cell is combined with a compound according to the invention at
25 various concentrations for a periodine which is sufficient to enable the
active ingredients to inhibit cell proliferation or induce cell death, usually
between approximately one hour and one week. For testing in vitro, culti-
vated cells from a biopsy sample or established cell lines can be used. The
30 viable cells remaining after the treatment are then counted.
The dose varies depending on the speéiﬁc compound used, the specific
disease, the patient status, etc. Typically, a therapeutic dose is sufficient
considerably to reduce the undesired cell population in the target tissue,
while the viability of the patient is maintained. The treatment is generally
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continued until a considerable reduction has occurred, for example at least
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(CH2) nX(CH2) n-aryl, (CH2)nX(CH2)n-heteroaryl, (CH2)nCONR2,
XCONR( CH2) nNR2, _
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15 in which
W denotes CH or N,
2'0 R', R? R®, independently of one another, denote H, A, aryl, heteroaryl,
Hal: -(CYZ)H—SAs —(CYZ)H_SCF3! '(CYZ)R‘SCNa -(CYZ)U_CF3|
. -(CY2)a-OCF3, R, NR-NRz, X(CY2)nXR, X(CY2)nY,
(CY2)n-cycloalkyl, (CY2),CH=CH,, cycloalkyl, -SCH3, -SCN,
’": -CF3, -OCF3, -OA, -(CY32)p-OH, -(CY2)r-CO2R, -(CY2),-CN,
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(CY2)r-OCOA, -SCF3, (CY)-CONRy, -(CY2),-NHCOA,
-(CY2)n-NHSOLA, SF5, Si(CH3)s, CO-(CY2),-CHs,
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N[(CH),XCOCRICO(CHy)n-aryl, N[(CH2),XR]CO(CH2)s-aryl,
N[(CH2)nXRICO(CHz)nX-aryl, N[(CH2)nXRISO(CHg)n-aryl,
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NCOOR', CH(CH,),OH, N(CHz2),OH, CHNH». CH(CHz)aNR">,
. CH(CHo).NR';, C(OH)R', CHNCOR', NCOR', N(CHa),-aryl,

. 20 N(CHz).-heterocaryl, CHR', NR', CH(CHy)m-aryl, CH(CHz)a-
heteroaryl, CH(CH),R', N(CH2),COOR", CH(CH2)nX(CH2)n-
aryl, CH(CHg)nX(CHz);—heteroaryf; NSO:2R, N(CHg)nCON(R1)2,

C NSOzR", CHSO:N(R"),, XCONR(CHZ)aN(R )2, NCO(CH2)n

25 aryl, NCC(CHy)nX-aryi, NSO (CHy)s-aryl, NCO(CHy)-aryl,
NCO(CHg)nNR1-aryI, NCO(CHy),-heteroaryl, NCO(CHa)n X~
heteroaryl, NSO2(CHy),-heteroaryi,
NCO(CH2)NR-héteroaryl, N(CH2).NR-CH,

20 CH,C)(CHg)nN(R1)2, CHX(CH2)aN(R")2. NCO(CHy):NR,, CHR?,
NR?, C(OH)CY3, C(OH)-aryl, C(NRy)-aryl,

Re_ denotes aryi or heteroaryl, each of which is unsubstituted or
mono- or poiysubstituted- by aryl or heteroary! (which may be

35 substituted by Hal, NO,, CN, A, OR, OCOR, COR, NR,, CFs,
OCF3, OCH(CF3),), or by Hal, NO;, CN, OR, A, ~(CY2),-OR,



p denotes O or 5, preferably 1 or 2 S denotes 2,
3 or 4, “ﬁ’%@?@ﬂgﬁlar 0 20 and pharnmaceutical |y usab|eP&E#¥?%%09£§?
solvates tautonmers, salts and stereol®eners thereof, including
nixtures, thereof in all ratios. The invention also relates to the
optically active forns t he enantioners, 25 the racemates, the
di astereoners and the rates and sol vat of these caonpounds. The
term sol vates of the 63 Sunds’ De a?ﬁﬁwéah -NGRR- C&B@ﬁg of inert
sol vent nol ecul es ont f gpounds of the formula I which form
owi ng to their nutual att "acti've force. solvates are, for exanple, 30
nono- or dihydrates or al koxi des. Pharmaceutically usable derivatives
are taken tagmrean, ngl the salts of the conpounds according
to the invehtion and 9?@§e§ 85R'ed 35 prodrug compounds. Prodrug
derivatives are taken to nean conpounds of the formula I which have
beentnodi fied by neans of, for exanple, altkyl or acyl groups, sugars
WO 2007/ 054838 PCT/ EP2e0diee(4665-R -(CE@rNBL. oipORiétonAd whi ch are
rapidly cleaved in the organismto formhe effective conpounds
according to the invention. These al so include biodegradabl e pol yner
derivativesnof thegeperRaunds: 25 according to the invention, as
descrihed, for exanple, in Int. J. Pharm 115, 61-67 (1995) Simlar
conpoJ ds are descri bed, for exanple, in Tetrahedron Lett. 1988, 29,
55- 5858, rahedron Lett. 2003, 44, 217-219, J. Og. Chem 1997,
62, 4880 82, J. Org. Chem 1999, 64, 6462-6467, Chem Lett.
1995 423-424, J. Org. Chem 2000, 65, 5009-5013, Chem Lett. 2003,
32, 222-223, US2003149069A1 but are_not nentioned in connection
with can- c& treat meA8O®RAH dr 208, fio? @6RTain the features essentia
to the inven 15 tion. The expression "effective anount” denotes the
anount'“of a nedi canent or of a pharmaceutical active ingredient
whi ch cause® in a tisdapptesyktied, 3, 4, or 5, preferably 1 or 2

S denotes 0, 1, 2, 3 or 4, in particular 0
20 . L
and pharmaceutically usable derivatives, solvates, tautomers, salts and

stereoisomers thereof, including mixtures thereof in all ratios.

j The invention also relafes to the optically active forms, the enantiomers,
25 the racemates, the diastereomers and the hydrates and solvates of these
compounds. The term solvates of the compounds is taken to mean adduc-
tions of inert solvent molecules onto the compounds of the formula | which
form owing to their mutual attractive force. solvates are, for example,

30 mono- or dihydrates or alkoxides.

Pharmaceutically usable derivatives are taken to mean, for example, the
salts of the compounds according to the invention and also so-called
prodrug compounds.

3 Prodrug derivatives are taken to mean compounds of the formula | which

have been modified by means of, for example, alkyl or acyl groups, sugars

)

()




20 ani mal or hunan a biological or nedical response which is sought
or desi r‘é’@ZUPHQS“é?)@arrpl e, by a researcher or physician. RGI/BRIGIG/006G56
the expression "therapeutically effectiye_anount” denotes an anount
whi ch causes at |east one of the following effects in a human or

anot her manmmal (conpared with a subject who has not received this 25
anount): inprovenent in the healing treatment, healing, prevention or
el i m nation 6foligopantideseandsyhichare rapidhutienved inclbepirganism i foomdbe

or side- effe in th rogress of a disease,

condition or ﬁ?%@{ederr%%ﬁéﬁgé&gﬁmd @ﬁg é'ﬁ‘é‘iﬁ o%‘al ly effective anmount™
al so enconpa¥hese h® inghRierisdedinahber golphte gbiivativetlof tHE LBAHoNGIdST
enhanci ng nornmal _ physiol ogical function. 35 WO 2007/ 054138

PCT/ EP2006/ 082%Wding toptheraveniipan es slesariaed rfer axamples in kg, difghaym.

m xt ur s of according to the invention, for exanple
m xt ures of 1&?\% %?ggggrggg%e for exanple in tthe ratio 1:1, 1:2,.

1:3, 1:4, 1:5, 1:10, 1:100 or 1 1000. 5 These are particularly

preferably mﬁ bllj‘%fes of stereoisoneric conmpounds. 4 4 The invention
relates to RSSORRINGS arerdescabaill or exampledniietiahediwt Leinto8% a

process for t of 4t ng
Po the. pat ent ol o ooatl naearc AT 2005 ket 2By B 26ty
sol 10%at es6&n¢8&ﬂ-é862;$c{n@r CHorer 399, W@%QI@GTS%M ltehpt 985
géﬁpound of the fornula Ii RH 15 R3 NH2 2 20 in which RI,

nd R3 ha$€31Ré. deBFg- r@;@emnaﬂ%t% %@13 iGherBakete A3 B2a
compound of b Shar Mdokhhoos9A1. but are not mentioned in connection with can-

cer treatments and/or do not contain the features essential to the inven-

15 tion.

The expression “effective amount” denotes the amount of a medicament or
- of a pharmaceutical active ingredient which causes in a tissue, system,
20 animal or human a biological or medical response which is sought or
w desired, for example, by a researcher or physician.
v In addition, the expression “therapeuticailly effective amount” denotes an
amount which causes at least ore of the following effects in @ human or
i(_ another mammal (compared with a subject who has not received this
25 amount):
improvement in the healing treatment, healing, prevention or elimination of
a disease, syndrome, condition, complaint, disorder'or side-effects or also
the reduction in the progress of a disease, condition or disorder.
30 The term “therapeutically effective amount” also encompasses the
amounts which are effective for increasing or enhancing normal

physiological function.

35



25 111 R6(CR2)S (CR2)SR6 in which 30 R6 and s have the neani ngs

i ndi cat edVQHYYBI4138%nd 35 with a conpound of the fornul #ONEP2HGHED04656
doubl e-bond i sonmer (E isoner) thereof{pr m xtures thereof WO

2007/ 054138 PCT/ EP2006/ 004656 -13- -4 1\ '"RS IV R4 1Y 5 RS in
which R4, R4', R5' and R5. have the neanings indicated above,
preferably in the presence of a protonic acid or Lewis acid, such as,
for 10 exariednventign alee salotas © theiuse dfanixturas cdith pewpanots

bi smut h(111) | de,. Vit i u | rif andi u | i

Criflace or 2660t FOnehbERRm Ty pidnbe midhes of 837 e kpiners fon 1

i s optional lexairple dotheaditibyl: congenty amal1:5e1:ho, 1500ds f.000&K7. The

m xtures of _di astereoners and enanti oners of t he compounds of the

f or nul i | wHiheser§ Peetiaharki peienspit miktpiesd siergasomaeskacBRoends.
pref- “erably separated by chromatography or crystallisation. 20 If
desired, the bases and acids of the formula | obtaimed by the process -

. described ablthecinaseticroralatet ed thartompbeahds satHssformnlphsid eultatherébie
conmpounds accordiagg to the invention can be prepared 25 anal ogous|y

to the fol | GRS EISHES fordheriepamstipaof cempaunds el the fprania Hacekes
pl ace by nodjd | ' LSty (W O\ 1e30q1. 35
O 5007 054 %*@@F} ;E%ggg%iﬁ%ﬁéggﬁdh%%ﬂééguﬁﬁﬂy DX 8 RO VER 89 A1t 3o
10 vates and stereoisomers thereof, characierised in that
f) a compound of the formula Ii ()
R
x H
15 R l i
/ \NHZ
R?
© 920 in/which R', R? and R® have the meanings indicated above,

1

is réacted with a compound of the formuta i}

0 -

2 | /“\ 1]

R8(CR,),” (CR,).RE

in which

30 R® and s have the meanings indicated above,

and

35 with a compound of the formula 1V, the double-bond isomer (E isomer)

thereof or mixtures thereof



Schene 1 0 11.1[21. [31 & o 50 1~000131 OHO 1.
Li AlH4 O %6)%$E&§US§QC)‘ | 0 -11 HH2N~ | acid acid ~ cis!/EP2006/004656

benzal dehyde benzal dehyde OH 0 15 F FI®-F F OF F NH/ 20 1. ,
Mesylation RN N~ 2. NNR)2 OFF Y% (R)ZFFONF2F\ ~N\ CI
25 H [1] HK Hall, L.J. Carr, R Kellman, F. de Blauwe, J. Am
Chem Soc. 1974, 96, 7265-7269. [2] M (Okada, H Sumitono, M Atsum,
H K Hall, RB. Otega, Micronol ecul es 1986, 19, 503-509. [3] M
Ckada, H Sumitono, T.Sassa, M4 Takai, H K Hall, M Bruck,

Macr onol ecul es 1990, 23, 2427-. 30 35 WO 2007/ 054138
PCT/ EP2006/ 004656 - 15- /lg§r/g5 \V

R+
5 RS

in which R*, R4’, R” and R* have the meanings indicated above,
preferably in the presence of a profonic acid or Lewis acid, such as, for

10 exam'ple, trifluoroacetic acid, hexafluoroisopropanol, bismuth(lli) chloride,

C yiterbium(ll) triflate, scandium{ill) triflate or cerium(IV) ammonium nitrate,

and a radical other than H is optionally introduced by conventional meth-

ods for R’.

15
: The mixtures of diastereomers and enantiomers of the compounds of the
formula | which may be obtained by the process described above are pref-
erably separated by chromatography or crystaltisation.
20 If desired, the bases and acids of the formuia | obtained by the process
described above are converted into their salis.
( fn particular, the compounds according to the invention can be prepared
- 25 analogously to the foliowing schemes, where, in particular, the radical Q
takes place by modification of an existing radical by known methods:
30

35



Scheme 2 0 11 OH analogous to NHAc [1] [2] HO\.,,,.. O-~ HOB (o

5 H NHz WMEN007/Q138 CF, r| benzal dehyde NHAc 10 F F OPET{P2005/0p4656
Bruckner at al., Acta Chim Acad. Sci-14ung. 1959, 21, 105, 116. [2].
Y. Suhara, F. Sasaki, G Koyama, K. Maeda, H Unezawa, M GChno, J.
Am Chem Soc. 1972, 94, 6501-6507 20 25 30 35 WD 2007/054138
PCT/ EP2006/ 004656 -16- Scherme 3 [1] OHO [2] O cul~ OH + OH OH HzN
a HN a 5 &hame TF3 acid CF ~ benzal dehyde benzal dehyde OH OH F F
OFFO

]

+
L '} o [2[3] 0
: Lok an A
O O

5 o l . O Q
[ o l i
0 131

|

OH 0

| 1. LIAH4 |(\/[)Lo
A l
10 o Z.H,0 \O
H,

O e l\@‘ o i@ O

benzaldehyde benzaldehyde
OH 0
15
20 ‘
& 2. I\I(R1)2
i
= A
‘. ()
25
[1] H.K. Hall, L.J. Carr, R. Kellman, F. de Blauwe, J. Am. Chem. Soc, 1974, 96, 7265-7269.
f2] M. Okada, H. Sumitomo, M. Atsumi, H.K. Hall, R.B. Ortega, Macromolecules 1986, 19, 503-509.
3] M. Okada, H. Sumitomo, T.Sassa, M. Takai, H.K. Hali, M. Bruck, Macromolecules 1980, 23, 2427-.
30

. 35



FF 10

Whi ti ng,

Connol 1y,

58,

Scheme 4 0
Ph O 10 N\ NH2 N H

(C

10

15

20

25

30

35

lation I. MsCl 2. N(R)z ii. HN (R)2. NR), 15 F
FOFF M’F‘\’%Wg\ﬁi—% \'\' F HO0~1 H20i. [1] e.g. Synt e B fBbaonicss

descri bed in.
. Chem Soc. 1963, 2048-2055. [2] F.E. McDonald, C. B.

MM deason, T.B. Towe, K D. Treiber, J. Og. Chem 1993,
6952- 6953, 25 ,.30 35 WD 2007/054138 PCT/ EP2006/ 004656 -17-

E.R H Jones, J.S. Stehped§on, WB. Turner, MC.

NeRI&2[1] \ [22 1 CNNH2 NN5I- NN [3] [3] N\ ON
: 8]

OH analogous o

HO__ w{ijlb 1, o 2] wNHAG
e N O \\ \\\\ — ! !

H NH, — o

[ HZN\©\ i
acid l CF,

benzzldehyde

WNHAC

[11 Bruckner et al., Acta Chim. Acad. Sci. Hung. 1859, 21, 105, 116.
[2] Y. Suhara, F. Sasaki, G. Koyama, K. Maeda, H. Umezawa, M. Ohno, J. Am. Chem. Soc. 1972,
94, 8501-6507



N\ H1 “,105205%5541 mO HNNH2 20 NH [1] MR Larrbér %Efﬁig%%gﬂ'@tlﬁgn

N. O Kaplan Chem Soc. 1957, 79, 6173-6177.

F. Bluner, Hely. Chim Acta 1947, 30.-1857. [3] I. Carranco,

D az, O. Ji nmenez, M Vendrell, F. Albericlo, M Royo, R Lavi I I a, J.
Conmb. Chem 2005, 7, 33-41. 25 30 35 WO 2007/ 054138

PCT/ EP2006/ %%gﬁ]se%w Scheme 5 ,0Ac -~OAc ,QAc QAc 0 CAc [21 - O

QAc 5 B O H N~ QAc 4 CF3 acid benzal dehyde OAc 10 O QAc
FFN H 15ﬁaponific H on OH 0
[ [2] 0
z T e o« UL,
OH

H,N H,N
5 acid ] \©\CF acid J \©\CF
2 3
L}

benzaldehyde

benzaldehyde

10
A
O
15
20 [1] e.g. Synthesis described in E.R.H. Jones, J.S. Stehpenson, W.B. Turner, M.C. Whitmg J. Chem.
Soc. 1963, 2048-2055.
2] F.E. NloDonald C.B. Cornolly, M.M. Gleason, T.B. Towne, K.D. Treiber, J. Org. Chem. 1993, 58,
6952-6953. ‘
- 25
30

35
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OH FO 2%{6(%05%38 25 [1] B. Fraser-reid, B. Radat lgﬁ:{g%w}@gg%sﬁ

Chem Soc 6661-6663. [2] N. G eenspoon,

Org. Chem 1988, 53, 3723-3731. 30 35-W) 2007/ 054138

PCT/ EP2006/ 004656 -19- Schene 6 0 HO)1,2.3 FF OS5 F OHN
Saponific,ation N~ F 1. MsCl ovally reduction to the alcohol F 2.
NaCN Hormlog/g(%tlon as stept FHN)1.2.3 101 FFFOF N1\ -~ F

F\ H2. N 5 123 4 4' 55' 6 6' 7 Above and bel ow, the
radicals RRRRRRRR ,RR,RX Y, EE Q Ra, Z, W m n, ppand S
have the neanings cmdi cate ocr\t he for rrulC I, unless expressl
i ndi cat ed ot Frvm se. I[1ﬂ |v duaﬂram«"s occur o NH,
N
|
[ ) 1
1[3]
1E3}
\N X CN
Ph 0
10
NT NH

C

Iz
\

e
H
15 lcat,H
0

. T

[11 M.R. Lambeorg, R.M. Burton, N.O. Kaplan,'J. Am. Chem. Soc. 1957, 79, 6173-8177.
[2] P. Karrer, F. Blumer, Helv. Chim. Acta 1947, 30, 1157.
[3] I. Carranco, J.L. Diaz, O. Jimenez, M. Vendrell, F. Albericio, M. Royo, R. Lavilla, J. Comb. Chem.

C\ 2008, 7, 33-41,
" 25
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a nunber_of tinmes within a conmpound, the radicals adopt the neanings
20 indicgﬁﬁﬁﬁw$ﬁ§%pendently of one another. If indivi dbSI/EPAYOERGS
occur nore than once within a conpoundi®r radical, the indices
preferably, independently of one another, adopt the meanings 25

i ndi cated, unless expressly indicated otherw se. Thus, for exanple,
the indices_p, in the radicals Qin which they occur nore than once
are prefer- 5BY'S % each case sel ected, independently of one anot her

fromthe nmean- ingsghfdi cated above and/ or | ow, unl ess expressly
i ndi cated ot herwi §e. 30 A denotes al kyl = 1's"preferably unbranche@Ac
(l'inear) or branched,opapd ha , 2, 3, 4, 6, 7, 8, ? or 10 €

atons. A prefer
i soprepyl, but

5
bl yYdenot es ! hyl, fup Cﬁ%re etth, progx : OAc
sobutyl, sec-butyl qr tegrt-butyl, further-7nor

al so pentyl EtQ-, 2~ or 3-nethyl butyl, 1; , 1,2- or X,
2, 2-di met hyl propy[, 35 1-ethyipropyl, he%- , 2- , 3- or - OAc
4- et hyl pentyl, 1,12- , 1,2- , 1,3- , 2,2- O o3 OF

3, 3-di methyl butyl, 1- or 2-ethyl but§¥¢ 1-lethyl.sd- met hyl propyl,
1-ethyl WD 2007/054138 PCT/ EP2006/ 004656 Y - 20 %ﬂgpthylpropyl, 1,1, 2-
or 1,2,2-trinmethyl propyl, furthernore preferably,” for exanple,
triflqgronethyl. A very particularly preferally qigptes al kyl havi ng
1, 2, 3, 4, 50or 6 C5 atons, prefgerably ng ; hyl , propyl,
Fsopropyl, butyl, isobutyl, sec-but terit-bytyl, pentyl, hexyl,

‘t )i fluoronet hyl, pentafl uoroet hyg-or : ¥Tluoro- ethyl. A also
denot es cycl oal kyl . Cycl oal kyl prefe denot es cycl opropyl,

cycl obutyl, cyclopentyl, cyclo- hexyl™¢ scT oheptyl, but in
particul ar cyclopentyl. 10 E is preferabl yH NR , -SO02NR -,
-CONR,-, -NRCO, -NR-CONR - or CJ -OCONR -~E"is particularly
prefeﬂébly -NR CONR -. 15 R preferably denotes A CF3, OCF3, SA,
SCN, CH2CN, -OCQA, Hal, SCF3, preferably|alssporifichtidryl ,

- CH( CH3) CH2CH3, isopropyl, ethyl or nethy¥. In particular, Rl
denotes t-butyl, isopropyl, ethyl, CF3, nmethyl, &, d, SCF3,
CH(CH3) CH2CH3, n-propyl, OCH3, SCH3, n-butyl, [SCN, CH2CN. Rl

20
]
S
- 25 [1] B. Fraser-reid, B. Radatus, J. Am. Chem. Soc. 1970, 92, 6661-6663.
2] N. Greenspoon, E. Keinan, J. Org. Chem. 1988, 53, 3723-3731.
30
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20 particyl arl referably denotes t-butyl or CF3. R2 preferabl

denot es I—éio,zoﬂy"?)%l&, in particular Br, cyclopropyl, OCH$T/EP2006/004656
Particul ar preference is furthernore gidén to Hor F. 25 R3
_preferably denotes Hor A in particular HH R3 is preferably in the
5- position. In particular, R3 denotes Hor F. In particularly
preferred co unds_of the forrmula I, R2 and R3 sinultane- 30 ously
have the nea Snﬁaln further preferred conpounds of the fornmula I,
one of the radicals R2 and R3 has the neaning H and the othes radical
has the meaning F. 35 R4 preferably denotes one of the foll gw
groups if R5-denotes H. WD 2007/ 054138 PCT/ EP2006/ 004656 921
-X-(CH2)2-NR2 1 5 R5 preferably denotes H or, togethq}rFV\A’thj

adoptszone of the following neanings: OR (R )2 nQ 0 R 0 or X~)
, -)~FI~( I OXRa 15 in which n, X, R and Ra haveJth¥ n&ani ng
i ndi cated above. 20 R4 together with RS particularly adop @

the follow ng meanings,®"OR N(R )2 05 0 &,2R.é0 which R has th
meani ng i ndi cated abovle and N(R )2 prefgrably enotes NHR, in

) 3CRYSCI NR( CH2) 30R , -~ NpIB0R Rucion RNRSGER |
where 3D NR(EHZJSUR“pr efigrably, .,

6CHE
NHSQO2 ( CH2) 3NHR NNe!

stands160r NE\( C

N7
e QO -

15 , , ,
Above and below, the radicals R, R', R%, R® R* R* R® R® R® R%. R X

Y,E, Q,R% Z W, m n, pand S have the meanings indicated for the
formuta I, unless expressly indicated otherwise. if individual radicals occur
a number of times within a compound, the radicals adopt the meanings

20 indicated, independently of one another.

If individual indices occur more than once within 2 compound or radical,
o the indices preferably, independently of one another, adopt the meanings
05 indicated, unless expressly indicated otherwise. Thus, for example, the
indices p in the radicals Q in which they occur more than once are prefer-
ably in each case selected, independently of one anothe;', from the mean-
ings indicated above and/or below, unless expressly indicated otherwise.
30 . '
A denotes alkyl, is preferably unbranched (linear) or branched, and has 1,
2,3,4,5,6,7, 8, 9or 10 C atoms. A preferably denotes methyl, further-
more ethyl, propyi, isopropyl, butyl, isobutyl, sec-butyl or tert-butyl, further-
more also pentyl, 1-, 2- or 3-methylbutyl, 1,1-, 1,2- or 2,2-dimethylpropyl,
35 1-ethylpropyl, hexyl, 1-, 2-, 3- or 4-methylpentyl, 1,1-, 1,2-, 1,3-, 2,2-,
2,3- or 3,3-dimethylbutyl, 1- or 2-ethylbutyl, 1-ethyl-1-methylpropyl, 1-ethyl-



st ands f%om&%lﬁ?, and NRSQ2( CH2) 3NHR preferably stan%m&qﬁ%}mmﬁ%

NASQO2( CH NA( CH2) 30R', NASO2R and NASQO2( CH2)

preferably stands for H or alkyl, part2@ularly preferably for alkyl
and in particular for nethyl or ethyl. In NASO2R1, Rl preferably
stands for alkyl, 35 particularly preferably for CH2Hal, (CH2)2Hal or

(CH2) 3Hal and. .in -particyl f PCl @Zz_lor CH2) 3Cl

0602 054130 2rEe/BIRBKS Slemy P2 ARty BE L M 9%@?9fab'vY\%f
particul ar | exafrelenablorordapls one of the following neanings: 5 OR
N(R1)2 10 in which R has the meaning indicated above, and N(R1) 2

pref erably Ad@iytestiowly pieferabivi deiicies RieHBavingi(1CR2 P3éra oe C
NHSCR2( CH2) 3 , .
par t1 el at L5 mera el AR GBIt a fsih il sechiive

t he .ot hers tatbutylHberty, haxl) eilllaromathel, bentaalliveddthyladrs 1, 1-trifluoro-

si nmul t aneousl y 'dengte H. 5- and 6-nenbered ring systens are
preferred. 6fhenassdengigs sydealifl are particularly preferred. 20 Ra

preferably thaqz'g, =4 i | i ' )
preferably g?r%ote [éﬁgﬁwﬁﬁéfqé{%s %@r{%& %{/&?’dbug{/wr%%%%% S@P or
thienyl, 25esgar aytlohepoh, b inpsdizsdartayicgentylnrono- or

pol ysupstituted by Hal, CN, NG, OH CF3, OCH(CF3)2, OCOCH3 or A R6
is preferably not a heteroaromatic radical. In particular, R6

notes one pofs dBekol|-RI'RE,- IECURE'- 3B ORR VNRASBL OFHBEO-NR -
/ EP2006/ 004656 - 25- \ s [ '] DR - PONR YRR ARG OAR - or ()
-OCONR'-. E is particularly preferably -NR'CONR'-.

15. R preferably denotes A, CF3, OCF3, SA, SCN, CH»CN, -OCOA, Hal,
SCF3, preferably also t-butyl, ”CH(CH'3)CHQCH3, isopropyl, ethyl or methyl.
In particular, R' denotes -butyl, isopropyl, ethyl, CF3, methyl, Br, Cl, SCF3,
CH(CH3)CH2CHa, n-propyl, OCH3, SCH;3, n-butyl, -SCN, CH,CN., R

20 particularly preferably denotes t-butyl or CFa,
R? pfeferably denotes Hai, A or OA, in particular Br, cyclopropyl, OCHs.

Particular preference is furthermore given to H or F.

25 R® preferably denotes H or A, in particular H. R® is preferably in the 5-

position. In particular, R® denotes H or F.

In particularly preferred compounds of the formula I, R? and R® simuitane-
20 ously have the meaning H. In further preferred compounds of the formula
I, 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 following groups if R® denotes H:



Hal IlOGI—@ A\ NOz | / CN 60H HaI\\\HaIG:H(CFBZ HO /
OH Hal F3®O2U30pHP8\ oA Hal \ 00 / I / 0 20 OH X NO PGI/EPIROAEIA6SS
in which 25 X denotes 0, S or NR and in2darticular -0 or S, A has the
nmeani ng indicated above, but preferably denotes nethyl, and Hal
preferably denotes F or . 30 Particular preference is furthernore
gi ven to conpounds of the formula I in which R6 has one of the

fol |l owi ng neani ngs: ;35 WO 2007/ 054138 PCT/ EP2006/ 004656 -24 F |/ OH

"OHFF/ 5 \ \glzil\_xq-él_%jlz_mz‘eld-lﬂ-lﬂve
|
5 R® preferably denotes H or, together with R4, adopts one of the following
meanings: « §
~a
OR NR'), (ra O R
Q
© Y ) Y ’f% x
, , | or
O
X R®
15 |

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

o0  R*together with R® particularly adopts one of the following meanings:

OR (R)_,_
O 0
¢, " [[j %
25 ’ ’

in which R has the meaning indicated above and N(R"), preferably
denotes NHR, in particular NHCHS,, NH(CH2)3OR , NR(CHz)soR ,
NHSO:R', NRSO2R', NHSO,(CH,)sNHR or NRSO2(CHz)sNHR, where
NR(CH,)s0R" preferably stands for NA(CH,);0R’, NRSO,R' preferably

% stands for NASOZR1, and NRSO:(CH)3sNHR preferably stands for
NASO,(CH2)sNHR. In NA(CH,);0R", NASO,R'" and NASO,(CH2)sNHR, A
preferably stands for H or alkyl, particularly preferably for alkyl and in

. particular for methyl or ethyl. In NASO,R! R’ preferably stands for alkyl,

particularly preferably for CHoHal, (CHa)oHal or (CH2)3ha| and in particular
for CH,ClI, (CHQ)QCE or (CHz)gCi
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25 Br

SCH3 NN R\-N RNRaiNO /-Z2OCR 30/ O~~] NHZN S\ IC

N COOR 35 R7 preferably denotes Hor A in particular H WO

2007/ 054138 PCT/ EP2006/ 004656 -25 Aryl preferably denotes phenyl,
napht hyl
or trisubstituted by Hal, A OH QA NH2, NO2, CN, COCH, CODA,

CONH2, N

or - OCH2-
m or p-ethylgammd;, o-, m or p-propyl phenyl, o-, m or

p-isopropyl phenyl, o-, m or_p-tert-butyl-

p- hydr50xyphenyl, o-, m or-QRnet hoxyph Ng,ﬁi1,)2 o-, m or
| 7Y i

o/

,‘/‘".‘\‘
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or biphenyl, each of which is un- substituted or nono-, di-

coott ORIy PRl Y piRttaply GroRReng ot e penry

phenyl, o-, m or

in which R has the meaning indicated above, and N(R1_)2 preferably
denotes NHR, in particular NHCHs, NH(CH2)30R" or NHSO2(CH,)sNHR.

R*, R® and R® preferably denote A or H. Particularly preferably, only one
of the radicals denotes A, while the others denote H. In particular, the

radicals also simultaneously denote H.

5- and 6-membered ring systems are preferred. 6-membered ring systems
are particularly preferred.

R® preferably denotes 1-piperazinyl, N-morpholinyl, NHR or NRj.

] {
R® preferably denotes phenyl, 2-, 3- or 4-pyridyl, pyrimidy!, furyl or thienyl,
each of which is unsubstituted or mono- or polysubstituted by Hal, CN,
NO,, OH, CF3, OCH(CF3),, OCOCH; or A. R® is preferably not a
heteroaromatic radical. in particular, R® denotes one of the following

groups:

@

()



nltrg,%hﬁ m or p-am nophenyl, o-, m or
p (N—rret hyl amﬂr{é’% pﬁeny ccC o-, m or PCT/EP2006/004656

p- (N- met hyl am nocar bonyl )phenyl, o-, m28r p-acetamni dophenyl, o-, m
or p-nethoxyphenyl, o-, m or p-ethoxyphenyl, o-, m or p-ethoxy-

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

p- (N, N 15 di net hyl am nocar bonyl ) phenyl, o-, m or

p- (N- et hyl am no) phenyl , Z‘i:ﬁ: or p-(N, N-di et hyl am no) phenyl, o-, m

or p-fluorophe p- brono- phenyl, o-, m or p-
chl or ophenyl , t hyl sul f onam do) phenyl, o-, m or

p- (nethylsulfony phenyl furthernore preferably 2,3-, 2,4-, 2,5-, 20
2,6-, 3,4- or 3, i ¢ 3,/4- or

3, 5- dlghloro-

3, 5-di br omophe

3, 4- di met hoxyph 4 ’ A 1achl , ¢
2-am no- 3-chl oro-, 2-am no-4- chloro-, 2 am no-5-chl oro- or 2- ’

am no- 6- chl or ophenyl , 2- ni tro-4-N, N—dlnethylanlno- or Hal
3-nitro-4-N, Ne-| y i am

2,3, 5-,

2,4,6-4% g

3,6-dic

28fLuoro 4- bronnphenyl

3d_phenyl, 3-chl ofo-6-ne g

3-fluoro- 4 met hexypheny N

3-chl oro-4-acet @ pphenyl ' i ﬂ';g

Het eroaryl pref'erablyoulenot e BEEY

0-F Bf 5
het er o;tf cI e having one or N, O &nd/or S atoms
unsubstituted or nono-, di- or trisubstituted by Hal, A NO2, NHA
NA2, OA, COOA or CN. WO 2007/ 054138 PCT/ EP2006/ 004656 26 Het eroaryl

particularly prefergbly de oteﬁ%a rmn'@ sat ur at ed o- matic

het erocycl e hgvithg one N, atom ch>may be ufijsubptitjuted 5

or nono-, di- i ed by Hal; ~HA, NA2, or

benzyl. A 1 Irrespective gf further substitutions, unsubstituted

heterogéy denotes, for eganple, 2- or 3-furyl, 2- or 3 thi enyl, 1-,
pyrrolyl, 1-, 2, 4- or 5-im- dazol yl, 1-

5- pyrazol yl, 2")(4' or 5 oxpazol yl, 3-, 4- or 5 |soxazol
RO Sl v

(( in which
25
X denotes O S or NR and in particular O or S, A has the meaning
indicated above, but preferably denotes methyl, and Hal preferably
denotes F or Cl.
30

Particular preference is furthermore given to compounds of the formula | in

which R® has one of the following meanings:

35



10 2- zoI yl, 3-, 4- or 5-isothiazolyl,
iwo%)o’?foé or 6-pyrimdinyl, furthernore pngﬁ'éngﬁ,qﬁgPﬂ%Sﬁ

4- pyrldy

1,2,3-triazol-1-, -4 or -5-yl, 1,2,4-84tFa- zol-1-, -3- or 5-yl, 1-

or 5-tetrazo|y|, 1, 2, 3-oxadi azol -4-. or -5-yl, 1,2, 4- oxadi azol - 3- or

-5-yl, 1,3,4-thiadiazo| 2- or -5 yl, 1,2, 4- thladlazol - or -5- yI 15

1, 2, 3 thiadiazol - or -5-yl, 3- or 4- pyrlda2|nyl pyra2|nyl 1-,

3-, 4-, - or 7 |ndonI éﬁ 5-isoi ndol yl , 1- - jor

5- ben2|n1daz benzo., azol yl ,
" B- or 7- benzo \‘ ben2|zol yl\¢

5-, 6- or 7- benz- hléﬁolyl , 5- - DP 7- benizi so 20 |azonI

4- 5- - or 7-benz-2,1, 3-oxadi azonI 2-, 4-, 5-,
8-QUIQ-)O|YI_, 1-, 3-, 4-, 5, 6n, 7- or 8- |squ|anyI, 3-, -, , ,

7- or  8-cinnoki , - o8- qui nazol iqayl , 5- or

6- qui noxal i nyl , 3-, B 7 I CH ¢
furthernore preferab y i ; yI,

2,1, 3-benzot hi adi azol - 4- i OH’

benzoxadi azol - 5-yl . Hal preferably denottes F, C or Br, but algg i

particularly preferably .30 Thr ougho,,lt the i nvent| on, all
radl cals which ocgur mor than once n@ identical or dlgferent .
are |ndepe of Yon anot The conpounds of or
n have one or e chl cent Dr e ,exi n vari
@eremsorrerlcforrrs eforrrula 35 ses all[ these 't orfis. - (>

WO 2007/ 054138 PCT/ EP2006/ 004656 -27 Parti cuI arly preferred
conpounds of the& formula | Fare those of the sub-for- nmulae lAto ID:

RB 5 X RL (A N R \10R2 R F
O D

15 b S o/,\©\/

OH

F O F
CH
Cl \C[Br e CH3 y/ 3
“OH » oH
_ ‘ .
D oD D
= s S/ -
5 NT _ Shal s/ . CH, ' ()
i SCH,

()
i 25
- R
N= N
. - 0=—0R
o Q2 CI3 €D
i S
N/>—NH2- N\006R§\N/ | ° "
35

R’ preferably denotes H or A, in particular H.




cc RB X 15 R3IBNR, RRR 20p) RIC RBCNR6 RZR 25
X(CH2) 2XRYQRAOOKB541E N R 30 RZ R in which R RL, R2, RECT/RE208¢{eP4666
have the neani ngs indi cated above 35 agd -WO 2007/054138

PCT/ EP2006/ 004656 -28 -8 preferably denotes Q and in particular H,
CH2OR, CH2NR2, CH2Ra, CORa, (CH2)p-E-(CH 2R, (CH2)n-E-(CH2)p-Ra. 5
Particularly preferred conpounds of the fornula I A are those of the
sub , 0 fornmulae 1AOto IAS: 10 NRSQ2(CH2)n NR2 O R1

Aryl preferably denotes phenyl, naphthyl or biphenyl, each of which is un-
substituted or mono-, di- or trisubstituted by Hal, A, OH, OA, NH,, NOs,
CN, COOH, COOA, CONH,, NHCOA, NHCONH;, NHSO,A, CHO, COA,
SO2NH3, SO,A, -CH,-COOH or -OCH-COGH.
Aryl preferably denotes phenyl, o-, m- or p-tolyl, o-, m- or p-ethylphenyl, o-,
m- or p-propylphenyl, o-, m- or p-isopropylphenyl, o-, m- or p-tert-butyl-
phenyl, o-, m- or p-hydroxyphenyi, o-, m- or p-methoxyphenyl, o-, m- or

10 p-nitrophenyl, o-, m- or p-aminophenyl, 0-, m- or p-(N-methylamino)phenyl,

' {" C 0-, m- or p-(N-methylaminocarbonyl)phenyl, o-, m- or p-acetamidophenyi,
0-, m- or p-methoxyphenyl, o-, m- or p-ethoxyphenyl, o-, m- or p-ethoxy-
carbonylphenyl, o-, m- or p-(N,N-dimethylamino)phenyl, c-, m- or p-(N,N-

15 dimethylaminocarbonyi)phenyl, o-, m- or p-(N-ethylamino)phenyl, o-, m-or
p-(N,N-diethylaminoc)phenyl, o-, m- or p-fluorophenyl, o-, m- or p-bromo-
phenyl, o-, m- or p- chlorophenyl, o-, m- or p-(methylsulfonamido)phenyl,
0-, m- or p-(methylsulfonyl)phenyl, furthermore preferably 2,3-, 2,4-, 2,5-,
2,6-, 3,4- or 3,5-difluorophenvl, 2,3-, 2,4, 2,5-, 2,6-, 3,4- or 3,5-dichloro-
phenyl, 2,3-, 2,4-, 2,5-, 2,8-, 3,4- or 3,5-dibromophenyl, 2,4- or 2,5-dinitro-
phenyl, 2,5- or 3,4-dimethoxyphenyl, 3-nitro-4-chlorophenyl, 3-amino-4-

20

chloro-, 2-amino-3-chloro-, 2-amino-4-chloro-, 2-amino-5-chloro- or 2-
f(/ amino-6-chlorophenyl, 2-nitro-4-N,N-dimethytamino- or 3-nitro-4-N,N-di-

25 methylaminophenyl, 2,3-diaminophenyt, 2,3,4-, 2,3,5-, 2,3,6-, 2,4,6- or
3,4,5-trichlorophenyl, 2,4 6-trimethoxyphenyl, 2-hydroxy-3,5-dichloro-
phenyl, p-iodophenyl, 3,6-dichloro-4-aminophenyl, 4-fluoro-3-chlorophenyl,
2-fluoro-4-bromophenyl, 2,5-diflucro-4-bromophenyl, 3-bromo-8-methoxy-

30 phenyl, 3-chlore-6-methoxyphenyl, 3-chloro-4-acetamidophenyl, 3-fluoro-4-
methoxyphenyl, 3-aminc-8-methyiphenyi, 3-chioro-4-acetamidophenyl or

 2,5-dimethyl-4-chlorophenyl.

35 Heteroaryl preferably denctes a mono- or bicyclic aromatic heteracycle
having one or more N, O and/or S atoms which is unsubstituted or mono-,

di- or trisubstituted by Hal, A, NG,, NHA, NA,, OA, COOA or CN.
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10 NHCH3 0 RV 15 | A4

Heteroaryl particularly preferably denotes a monocyclic saturated or aro-
matic heterocycle having one N, S or O atom, which may be unsubstituted
or mono-, di- or trisubstituted by Hal, A, NHA, NA;, NO,, COQA or benzyl.
‘
Irrespective of further substitutions, unsubstituted heteroaryl denotes, for
example, 2- or 3-furyl, 2- or 3-thienvl, 1-, 2- or 3-pyrrolyl, 1-, 2, 4- or 5-imi-
dazolyl, 1-, 3, 4- or 5-pyrazolyl, 2-, 4- or 5-oxazolyl, 3-, 4- or 5-isoxazolyl,
2-, 4- or B-thiazolyl, 3-, 4- or 5-isothiazolyl, 2-, 3- or 4-pyridyl, 2~, 4, 5- or
6-pyrimidinyl, furthermore preferably 1,2,3-triazol-1-, -4- or -5-yl, 1,2 4-tria-
zol-1-, -3~ or 5-yl, 1- or B-tetrazolyl, 1,2,3-oxadiazol-4- or -5-yl, 1,2,4-oxadi-
azol-3- or -5-yl, 1,3, 4-thiadiazol-2- or -5-yl, 1,2,4-thiadiazol-3- or -5-yl,
1,2,3-thiadiazol-4- or -—5—yl, 3- or 4-pyridazinyl, pyrazinyl, 1-, 2-, 3-, 4, 5-, 8-
or 7-indolyl, 4- or 5-iscindolyi, 1-, 2, 4- or 5-benzimidazolyl, 1-, 3-, 4-, 5-, 6-
or 7-benzopyrazoiyl, 2-, 4-, 5-, 8- or 7-benzoxazolyl, 3-, 4-, 5-, 6- or 7-
benzisoxazolyl, 2-, 4-, 5-, 6- or 7-benzothiazolyl, 2-, 4-, 5-, 6- or 7-benziso-
thiazolyl, 4-, 5-, 6- or 7-benz-2,1,3-oxadiazolyl, 2-, 3-, 4-, 5-, 6-, 7- or
8-quinolyi, 1-, 3-, 4-, 5-, 8-, 7- or 8-isoquinolyl, 3-, 4-, 5-, -, 7- or
8-cinnolinyl, 2-, 4-, 5-, 6-, 7- or 8—quinazo!inyi, 5- or 6-quinoxalinyl, 2-, 3-,
8-, 8-, 7- or 8-2H-benzo-1,4-oxazinyl, furthermore preferably 1,3-benzo-
dioxol-5-yl, 1,4-benzodioxan-6-yl, 2,1,3-benzothiadiazol-4- or -5-yl or 2,1,3-
benzoxadiazol-5-yl.

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

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

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

The compounds of the formula | can have one or more chiral cenires and
therefore exist in various sterecisomeric forms. The formula | encompas-
ses all these forms,

O



R Rz R J)NOHO ' RLRBIAS 25 NR6 Rz R inwhich R Ra
R, R2 R3, 20gnlég“%zhave t he neani ngs indi cated above. gyl 006/004656
particularly preferred conpounds of the2fernula IB, R8 has the
meaning H. The radicals R4 and R5 are particularly preferably in the
cis-position to one 35 another. The radical R6 is furthernore

preferably i h rans--position to, t radi cal R5., WD 2007/ 054138
PCT/ EP2006/ 08’2?%@[5@@6?%5%%?%FBWQUPQS&?\?‘%%?Q{H}L@E‘ﬂ éreat@éﬁq&gghﬂ sgp-Tohe
formula A or nBilBayarg|bhe following structure: S RARA RR5 R RS
RBARBBR6E NRE 10 Rz R Rz R and the racenate thereof or other
m xtures of the enantioners. f ) Accordingly, the invention
relates, in particular, toghe compounds of the 15 formula | in which
at | eagt one of the said di cal s has one of the preferred mneanings
i ndi cated above. Sone preflerred groups of conpounds may be expressed
by the foll owi ng sub-fox 11 to 1505: 20 N~ OtCH3 FF O

1
R 1A
R
6
10 R2 IlQT
@
15 iB
20
R1 IC
£ R3 L
C T
25 R® R
X(CH,),XR
R']
RS D
30 NT R
R2 RT
in which
.5 R, R', R% R® R’ and X have the meanings indicated above

and



F 25 N 00O FFFC N\ 3512 W 2007/ 054
PCT/ Epzoé‘é?ﬁ"&f@ -31- NS~ O FFO5 F NN N CH3 cnécifé'““’z%’“f{r‘ﬁs?s
S OFF 15 FN~CH3 NCH3 14 20 /S8FFOF\ HCNcc 3

R® preferably denates Q and in particular H, CH20R, CH2NR;,
CH2R? COR?, (CHy)p-E-(CH)2R", (CH2)n-E-(CH2),-R%.

5
Particularly preferred compounds of the formula IA are tpose of the sub-
[]
formulae IAOQ to 1A5:
10 NRSO,(CH,) NR,
15 ) IAO
: RS
- NHSO,(CH,) NR,
R!
. R A1
O .
25 R
R R
ﬁ\ﬂ/NH(CHg)nNRZ
S
30
R1
R A2
8

35



25 N "' | S /i 1 30 0FFOF N2 N 35/ 16
2007/ 054139 %@Z?%ﬁ%ow 004656 32 Nac O FFOC 5 %E?”OW“%

N~/(r) os4 FC FFOFFF\ 151 N1829NSO20ii O FFOr rl r
F
H
N\[/rO(CHQ)nNRz
O
5 R
R2 A3 '
o
I
R2 R
10
‘ft\\
15 IA4
20 _-NH(CH,) OH
]
C ] IAB
' 25
in which R, R? Rﬁ, Rz, RS, R® and R’ have the meanings indicated above.
30 In particularly preferred compounds of the formula 1B, R® has the meaning
H.
The radicals R* and R® are particutarly preferably in the cis-position to one
35 another. The radical R® is furthermore preferably in the trans-position to

the radical R®.
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Preference is given here fo a2 compound of the formula A or B having the

following structure:

and the racemate thereof or other mixtures of the enantiomers. {:)

Accordingly, the invention relates, in particular, to the compounds of the
formula 1 in which at least one of the said radicals has one of the preferred
meanings indicated above. Some preferred groups of compounds may be
expressed by the following sub-formulae 11 to 1505:

NP

~
/7 CH,

-

Cl

0
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formula I'@d SO the starting materials for their prepara
in addition, prepared by methods knowd3%er se, as described in the
literature (for exanple in the standard works, such as Houben-Wyl,
Met hoden der organi schen Chem e [ Methods of Organic 15 Chem stry],
Geor g- Thi eme-Verl ag, Stuttgart), to be precise under reaction
condi tions which are knoWh afid suitable for the said reactions. Use
may al so be nade hererQL»¥9riants known per se which are not
mentioned here in gre¢ater detail. 20 If desired, the starting
~materials may,§ g hornmed in situ so that they are not isolated
fromthe reactt dre, but instead are inmmediately con- verted
furthey into the punds of the formula 1. 25 The reaction is
general ly carried out T n inert solvent, preferably in the
presence of a protonic g%?d or Lewis acid, such as TFA, HFI P
bismuth(l11) salts, ytterhium(lll) salts or CAN. Depending on the
conditions used, the reaction tinme is betweggy@ few mnutes and 14
days, the reaction tenpiggzéthure i s between about 0 and 180,
X

normal Iy between 0 an {particu- larly preferably between 15 and

35C. itable inert.sqlVYents are, for exanple, hydrocarbons, such as
hexane,” 35 petrol.kum et her, benzene, toluene or xylene; chlorinated
ydr ocar bons,, as trichloroethyl ene, 1,2-dichloroethane, carbon
{tetrachl oride, ) tﬂ WO 2007/ 054138 PCT/ EP2006/ 004656
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-138 fornw g I ronet hane; nitrites, such as acetonitrile; carbon
di sul fide %:0 é}ﬁ ic acids, such as formic acid or acetGIEREPH04656
nitro corrpounds, such as nitronet hane 87 i trobenzene, or m xtures
of the said solvents. 5 Conpounds of the forrmula I in which R7 has a
meani ng other than H are preferably prepared by al kyl ation or
acylation fromthe conpounds of the formula | in which R7 denotes H.
10 If desired, a funct Fby*fodi fi ed ami no and/ or hydroxyl “group in
a com pound of the for ady can be liberated by solvolysis or

hydr ogenol ysis by cony&ntional nethods. This.can be carried out, for
exanpl e, using NaCH . KOH in water, water/ THF or water/di oxane at

t enperatures betfveenf0 ;15 and 100. The reduction of an ester to the
al dehyge or alfcof the reduction of a nitrile to the al dehyde or
amne I's carried ,t hods as are known to 20 the person

skilled in the art and described in standard works of organic
chem stry. The said conpounds according to the invention can be used
intheir final non-salt form On the other h#&{is the present
invention also relates to the 25 use of these conpounds in the form
of their pharmaceutically acceptable salts, which can be derived from
VariOUf organic and i norganic acids and bases by procedures known in
the ari: PharABeSHiIRMdOIIRE EHNARL T hdldiso gﬂigaggt RaUAds of
L formula | are for the nost part prepare conve I ona

thods. |f Pm%@tmoalr@dtmaddhenfpmmk@d bymethadaknawmacreréeomgl
group, one SUi t | ts. can be forped by reacting the com
pound with a %%ﬁr 5,18 tﬁﬁgﬁerf‘@' i%ef(ﬁ@pé%f’}@{é é‘?j"f‘f& WA, 8l 8% on
salt. Such H@ﬁ@én%@gl Wh@d@ﬁ'Ebﬁ@rg%'n@hbn@ﬁ%lé‘ﬁiﬁ’ét%ﬂgﬁOr anic
i ncl ud1%g pot assi um_3 dr oxi de, sodi um hydr oxi de" and }qn
hydr ox a@hamf-ﬁéf]e@ﬁpfg frsteane-MeylegoRtuttgar) sioche a&cnm uudel‘rrgeammm de

and cal ci um I al koxi de for ot assi um
et hoxi de and&grg& ﬁ&t}%rﬁd @Pg?j\o%%dggoﬁh%ﬁ@/@&%ﬁ?/f@ Uierialoten ‘%gg' Hgﬁdﬂ@%
- 139 also be made here of variants known per se which are not mentioned here

in greater detail.

20
* If desired, the starting materials may also be formed in situ so that they are
not isolated from the reaction mixture, but instead are immediately con-
(_‘ verted further into the compounds of the formula 1.
o5

The reaction is generally carried out in an inert solvent, preferably in the
presence of a protonic acid or Lewis acid, such as TFA, HFIP, bismuth({ll)
salts, ytterhium(lll) salts or CAN. Depending on the conditions used, the
reaction time is between a few minutes and 14 days, the reaction tempera-

30 ture is between about 0° and 180°, normally between 0° and 100°, particu-
larly preferably between 15° and 35°C.

Suitable inert solvents are, for example, hydrocarbons, such as hexane,
35 petroleum ether, benzene, toluene or xylene; chiorinated hydrocarbons,

such as trichloroethylene, 1,2-dichloroethane, carbon tetrachloride, chloro-




vari ous organi c bases, such as piperidine, diethanolam ne and

N- met hy | WO0/esdid8e. The al umi ni um salts of the conpouRGE/EGLO06/4@4656
formula | are |ike- wise included. |pnqghe case of certain conpounds
of the formula I, acid 5 addition salts can be fornmed by treating
these conpounds with pharnma- ceutically acceptable organic and
inorganic acids, for exanple hydrogen halides, such as hydrogen

chl ori de, hitdn”ogledlcblomd’élme hitdles geurch mjadet,onltniehearhmnrmﬁ!alfldam ds
and correspon(g}loﬁgl sal.ts th reo{& such as su tnltr

phosphat e ahdAKES ARES, INic adg Gaes P?P%l“f 6‘?18?@90“%%3% as
et hanesul f ogaigrorhelndpBesHitonaiRnandr RftarresithbeRal Solvand. ot her
organi ¢ acids and corresponding salts thereof, such as acetate,

trifl uoro- acetate, tartrate, naleate, succi nate citrate, benzoate,

centan) o SO IETanLR 1 RS BhRathnB R GRL

i ncl ude t hegfeﬁb}aw ﬁmpa@@@b?'faﬂ(yiﬁdjrr orp@dwat;oati fabrahe codfiumiseof the
aspartate, benzoate, benzenesulfonate (besylate), bisulfate,

bisulfite, B¥Emi@én ‘b’btcf/\r%t deneiadphor at e, canphor sul f onat e,
caprylate, chloride, chlorobenzoate, citrate, cycl opentanepropi onate,
diglu 20 conate, dihydrogenphosphate, dinitrobenzoate,

dodecyiPsul fﬁtcmsnetihaﬁenctmwaﬂsbhﬁic&ﬁed anﬁmmaed/ogmlyder@wp(lhra)mmum c
aC| d), gal acturonate, cgl uco- tanoat e, bgz qionat e, gﬁgt amat

(g) ycer ophos PREPE OF Hagh{ %@ﬁhﬁ%@ & likeratsd olysi® PR W@enﬁgﬁbﬁ%te
| ppurate, Eﬁﬂﬁéﬁrﬁgﬁghﬁhocﬁy ﬁ*hgsecgﬁ %@(%ﬁme@)ﬁgf %P&%ﬁplguyilpgtl\éaOH

2- hydr oxyet hanesu ate i sethionate, Iso

| act at e, | aot &bt awvetermatatdaré] Hifrel eater/diorhon at mmpentlebabeiween 0
nmet aphosphat t.hanesul f onat e, net hyl benzoat e, nonohydr ogenphos-
phat e, 152- na@ﬂfjh@enesul fonate, nicotinate, nitrate, oxalate, ol eate,
pal mte, pectinate, persulfate, phenyl acetate, 3-phenyl propionate,
phosphate, 30 phosphonate, phthal ate, but this does not represent a
restricti onThemedubtiomof an esies th e alsehyde of algedot onifsuiedisictier 6f 8i ng

ron(1117  PRORtpE Sttt St BT SRl YRR o

nmanganese( | ftl)e pBACMSSKIIED inSRd iz ed dr Bascriveal ihSstaddtrd WidrRs io$ ongdnic
inten@®d to represent a restriction. O the above-nen- tioned salts,

pref erence iC8EHI#tBA t o amonium the alkali netal salts WO
2007/ 054138 PCT/ EP2006/ 004656

The said compounds according to the invention can be used in their final
f) non-salt form. On the other hand, the present inventidn also relates to the
25 use of these compounds in the form of their pharmaceutically acceptable
salts, which can be derived from various organic and inorganic acids and
bases by procedures known in the art. Pharmaceutically acceptable sait
forms of the compounds of the formula | are for the most patt prepared by
30 conventional methods. If the compound of the formula | contains a car-
boxyl group, one of its suitable salts can be formed by reacting the com-
pound with a suitable base to give the corresponding base-addition salt.
Such bases are, for example, alkali metal hydroxides, including potassium
hydroxide, sodium hydroxide and lithium hydroxide; alkaline earth metal
3 hydroxides, such as barium hydroxide and calcium hydroxide; aikali metal

alkoxides, for example potassium ethoxide and sodium propoxide; an(_:l

N



-140 sodi um and potassium and the alkaline earth netal salts cal cium
and magn¥Q W’“%AF& s of the conmpounds of the formula | R/EPR0BG/®4656
derived from pharmaceutically acceptabjs organic non-toxic bases
include salts of 5 prinmary, secondary and tertiary am nes,
substituted am nes, also including naturally occurring substituted
am nes, cyclic am nes, and basic ion exchanger resins, for exanple
argi ni ne, beVariaes okgebases, enchrasmipeddine, diestaidlasine and N-methyl-

N, N - di benz e l.am

di et hanol am'yhﬁhg ﬁeﬁeﬁhﬁzmg% %’%@t %ﬁ%ﬁ%ﬂ@% qr)}%é [ q?ﬂﬁrg%‘ﬁb
10 ethanol, alismimeliiedné (et tadecorsirtinh BBMISLRHEJf s RAB{UIAe, acid-
N-et hyl - piperidi ne, glucam ne, glucosam ne, histidine, hy dr'abani ne,

i sopr ogyl _ aRfifikion saii§canhe farediay trﬁ@‘@]gﬁheﬁé CONJFP@MQSIW@ ghagaai ne,

nor photi ne, |

pur | nes, ¢ heghU B REctSaiele Bideil g B ol BraRbR R Ggen
tri met hyl am halides, |splcb|rasl Iwuirajgeraoﬂ!ohdeshyc(rbgdﬁ Oxyrmidhyt HyRbogh adide,
(tromet ham ne%ﬂe but t S intended to represent a restriction.
2ot Conpounds® l’th@e& a'? \?%E$WW shlte Bipraph sHak ge sulfate,

ni t r ogen- con e, q 1 S
(G - C?q | kyl hﬁﬁgl?? 3£ggog¢rgér+82axa Feﬁ(ﬁé?ﬂﬂ% RVI S‘ﬁ%l HT%:nsB% ropy! EB.%%ICSI?JCP[

tert-bltyl ca$@marasuhcooaﬁedeoiaenlesuim@andlb(eﬁzeﬁds)wifdmlte sarldf athes,
f exanpl e d| nmet h di a sul f at e; - C18) al
thagkides, for %‘&%‘é’%@é@lc f@&&&@?lng r%iértppre%qq}% agat a&‘”nd”ﬂ‘t‘%@ryl

chioride, br agbtde: andrdiOdhdRatE a f .
exanpl e benzga chl orlcje and gher:%t%mét%%ﬂ&gg %blﬁ!& tgvvg%e - 8 %écor

oi | - sol u- @oﬁﬁfbﬁmlﬁ%é‘@@odﬁim@yIWQMQerWGalﬂy mcemablbeaqui»andrtled

h Th I whi,ch
are ot orr oIl NIRRT o R ARYRAT % oo SReister dite.
fumarate, gl pstenalgnatBeaidgngel as;’ﬁ@&ﬁe bé@ﬂiﬁt@t@eni@f@sg%'ﬁ&é' (Q@sylate)
hydr obr om de I set hi onate, mandel ate, 35 nmeglumne, nitrate, ol'eat

phosphonat e, bishifateabisulidadiemidadaymeate, carspbareie.ccargphdratifonate,
sul f osal i cyl @édr?ry ?réfﬂ&ﬁd&i cNBrBHBﬁ% Eiﬂ’gg% %&g oﬁ%dtatnre%rrrgﬁignatae -

but this is '‘ende 0 represen
conate, dihydrogenphosphate, dinitrobenzoate, dodecylsulfate, ethane-

: 20 sulfonate, fumarate, galacterate (from mucic acid), galacturonate, gluco-

heptanoate, gluconate, glutamate, glycerophosphate, hemisucginate,

hemisulfate, heptanoate, hexanoate, hippurate, hydrochloride, hydro-

é bromide, hydroiodide, 2-hydroxyethanesulfonate, iodide, isethionate, iso-

25 butyrate, lactate, lactobionate, malate, maleate, malonate, mandelate,

metaphosphate, methanesuifonate, methylbenzoate, monohydrogenphos-
phate, 2-naphthalenesuifonate, nicotinate, niirate, oxalate, oleate, palmate,
pectinate, persulfate, phenylacetate, 3-phenylpropionate, phosphate,

30 phosphonate, phthalate, but this does not represent a restriction.

Furthermore, the base salts of the compounds according fo the invention

include aluminium, ammonium, calcium, copper, iron(l1l), iron(ll), lithium,
35 magnesium, manganese(ll), 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 salts



WO 2007/ 4138 PCT/ EP2006/ 004656 -141 The acid-addition salts of
basi c co??%%? 8the fornula | are prepared by brindiGTERAR/A0¢SE
base forminto contact with a suffici-ef0 amount of the 5 desired ‘
acid, causing the formation of the salt in a conventional nanner. The
free base can be regenerated by bringing the salt forminto contact

W th a base a‘r:]d isolating.the fr base in a conventional manner. The

free base FBPIE @nfimatagsiurg, %@fﬁ? %@B@%@fﬁhfm%ﬁﬁ BAlES eRFIUER ABAdI ng
salt forms rﬁé”g%{e%mmws%ﬁsbﬁ vents r?&s; 6t h%fehﬁa'aqé}kmet?%@’ﬁgéheéd such

as solubility in 10 polar so e purposes
i nventi on, [ronepbarmatmitically scc&pieble @@awcsrmrctmacelsmsdmbtmdemits of
respective free base fornms t%g@ ment

d,, the . .
phar r’r%ceutl QY 2250aRY an éa'a'd%ﬁ‘meénsgé?tﬂgte&famﬁ@s a5odpeilEineds

of thé for mf‘lbﬁﬂbll@b@cu“rﬂh b@{ﬁﬁbd@ﬁﬁ%és QcfhAGRs, 8HE bR iofl kal i
metal s and al kaline earth netals or organic am nes. Preferre netal s

are sodi um eﬁ@h&%&rﬁ!ﬁmﬁa@)ﬁ@%amnlaﬁ@Inla}ecbataln@rcaﬁemee@hmrgamoaine
am nes are N Ieth m ne, ,chl or.aprocai n i

et hanol ani né’h%'?eﬁﬁi\ﬂé%q e @ed"lz@i”élﬁ‘?)m@l %{HE) %5”

The base- addidthanoladiig, cgéth@fﬁ;n@ﬁhé ﬁmﬁyﬁ%néémhg! di|h%th 8mino-

i nvent,ion are, pre ared bring mgthefree acid forminto contact

with asuff edianal o uﬂkamjne,tﬁbymg Mneaﬁle@thulawphghrtmé\!-eﬂrmt|on

the salt nn e acid.can b
/Oigener at ed p'BJbrEj rﬁ%ﬁ‘ﬁ%”{‘ﬁ% é%ﬁ%ﬁg%@ﬂ% ?%tdé gwd&%e’% 'ﬁh”?h’s ﬁ %%\ﬁa and
i sol ating t iamlheemc&xalmb iysige, qasylantind Nl memytDgocan e, eehakns
. forns differ in a certain respect fromthe correspondi nghesalt forns

t her eof wi t RIREI3FBE PIPSTIE KIS apwaﬁnwr%%ms prrepaine; @@rm%aj Qlrossne, 30
bi | - :
The sdfts " OiabaROlaRAC Miclffor e, MBS RENRE, Fifop EMe A niPre !

thereof. If (laydrowmeﬂ@l)amt)yldm:gs {toorhbthamiventhub this tnhed ingerdzdetot han
one group 35 whi cp i s .capabl e of form ng pharmaceutically acceptabl e
salts of thi"ePHEPHBL A reHECHRenti on al so enconpasses mul tiple salts.
Typical nmultiple salt fornms include, for exanple, bitartrate,

di acetate, difumarate, dineglum ne, di W 2007/ 054138

PCT/ EF520006/ @rageunds of the present invention which contain basic nitrogen-contain-

ing groups can be quaternised using agents such as (C4-Cgalkyl halides,
for example methyl, ethyl, isopropy! and tert-butyl chloride, bromide and
iodide; di(C4-Cs)alkyl sulfates, for example dimethyl, diethy! and diamy!-
D sulfate; (C40-Cqg)alkyl halides, for example decyl, dodecyl, lauryl, myristyl
25 and stearyl chloride, bromide and iodide; and aryl(C;-C.)alkyl halides, for
example benzyl chloride and phenethyl bromide. Both water- and oil-solu-

ble compounds according to the invention can be prepared using such

salts.

30
The above-mentioned pharmaceutical salts which are preferred include
acetate, trifluoroacetate, besylate, citrate, fumarate, gluconate, hemisucci-
nate, hippurate, hydrochloride, hydrobromide, isethionate, mandelate,

35 megiumine, nitrate, oleate, phosphonate, pivalate, sodium phosphate,

stearate, sulfate, sulfosalicylate, tarirate, thiomalate, tosylate and trometh-

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



- 142 phosphat e, di sodium and trihydrochloride, but this is not

i ntended 6 PRFP& 138 ent a restriction. 5 Wth regard to PEREPHOEMESS
above, it can be seen that the term"phatfraceu- tically acceptable
salt" in the present connection is taken to nmean an active

i ngredi ent which conprises a conpound of the formula I in the form of
one of its salts, in particular if this salt forminparts inproved
phar macoki netic properties on the active ingredient conpared with

the active | norel aacenicksdar At GaBOlndt of i il PP
salt form of byheinging the freg bedé éovim aran cehtmt Gith 2 pufiviche abkdyumht @ the/e
i ngredient far Ihg first ti wi_th a desjred pharmaco kinetic

proper &y whi %ﬁs‘r«? @iclﬂ{ HE}HSIHE\E}B@&%W@’CQ” %WH?C%H 18 PefPYRPEORAIPBANDEK e

15 inf luence g ﬁréheb§§@E:Qﬁ%%dr)épéﬂb%ed%yW?nﬁh@ﬁ@m‘evs%%ﬂeﬂ%?moeﬁnt%tt h

respect to its therapeutic efficacy in'the I nvention ‘
furt hernore witha bese andesblatingtiesireampse sn agoatvehiiasdl romenerc Phpdted
| e derivatjves, sol- 20

f the f d/ h i call
Vates and st bRecISd el HER SEFE saPea e Bs PRI fArap
ratios, andieptbPRah ¥sgctkdteRED FHMQY g;%&@é@@&h %‘g&ﬂ&‘ﬁﬁéhi cal

f or mul i@l ons can be admnistered in the f dosage 25 uni whi ch
conpri sé a pPetéseienisdonteuritrposesnot ihnednivartiadihentevee rthd esits agesr-

~t. Such a i rise, for.e e . 5 to 1 g,
mf erably T ErrgE &?%%%,th%éﬁﬁ)%ﬂwgﬁ%ob?%? g}rgﬁ”@ege% to 100 ny,
of a conpound ac- cording to the invention, depending on the

condition treated, the method of 30 admi nistration and the age,
wei ght and cORdNeRiRNesk thephpupaesitticady apeeptable basa-addition safisloathens

be, admi nj i f ' whi ch . i
b edet B nedP npoffs Br WM P RRRHA Wl bRl ShRRE SRS, 1 e
dosage -uni t alahimhetalsensd akalitd eaghwhéels 600RENTLaRirdR) PYeRpredonets

part-dose, as indi.cated, above, or a corresponding fraction thereof
of an acti ve?iShitElTe ROIESSIHPHERIEFBIUNHARF ealddni Begfered @iganicons of

this WO 200740mfs38eNeN EiBQRIQRGRAEdIanifd, chioroprocaine, choline, di-

: 20 . ethanclamine, ethylenediamine, N-methyl-D-glucamine and procaine.

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

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

(J amount of the desired base, causing the formation of the salt in a conven-
25 tional manner. The free acid can be regenerated by bringing the salt form

into contact with an acid and isolating the free acid in a conventional man-

ner. The free acid forms differ in a certain respect from the corresponding

salt forms thereof with respect to certain physical properties, such as solu-

30 bility in potar solvents; for the purposes of the invention, however, the salts

otherwise correspond to the respective free acid forms thereof.

If a compound according to the invention contains more than one group
35 which is capable of forming pharmaceutically acceptable salts of this type,
the invention also encompasses multiple salts. Typical multiple salt forms

include, for example, bitartrate, diacetate, difumarate, dimeglumine, di-



type can_be epared using a process which is generally known in the
phar rracewpi?@g?mﬁﬁs 5 Pharmaceutical fornulations can @@TéFd’é?ﬂﬁ@B“%r
adm nistration via any desired suitali4g nethod, for exanple by oral
(i ncludi ng buccal or sublin- gual), rectal, nasal, topi cal (including
buccal , sublingual or transdermal), vaginal or parenteral (including
subcut aneous, intranuscul ar, intravenous or intradermal) nethods.
Such f or mul RRPERRALE afisEIUR} @Bﬁﬂ*@ﬁ/%gﬁ?iﬂan%Ibtﬂdhlﬁri%ﬁéﬁg%nd@%%reipfﬁ't he
phar maceut i or exanple, conbining the active ingredient
with the exglél'l& %ﬁ%sm tiooﬁr adj uvant (s). Pharmaceutical formul ations
adapted for oral adm nistration can be adm n- 15 istered as separate

o anueas S SR resid 5 T sTarad have; § ogn peRoToah Bt teno phatmaceu-
liquids; edjjphg éf&gﬁ?tgé s%ﬁamthggﬂég%&ﬁ] nlec: i YOGLRE N th Ak h sﬁ%ﬁwns

or water-in-orl enul sion or exanple, in the case
of oral ad mngrscﬂleat waichi com;bmdsm rmmpoamtjaﬁiltm formu[aapstheeformhn‘ one

t t nbi d wth t
Snd phar macBLl Balt BeRama it Raf TRk R Enigiies PRermpBekiaste ©
exanpl e, et Badjriied bMQﬁé ‘ébﬂvé{jﬁ%ﬁ{ediéﬁﬂc&h a}édﬁﬁ‘ﬂth HWEESoh ®f BiERa ed

by 25 _comm nuting the co 0 a sui abe ine size and mxing it
with 40 phatimmeﬁl@m oBRoYy ptfmtsadiommr@tﬁﬂl@ﬁlacmfeatngredlemrummﬂler such

, for ex I an edj carhb dra as,. far e
Tarch o iR ecRlcA G GReRRRE sRh Tord B P Sk e Bpeisiny
| I kewi se beppiege Mis adfivé-risedient R ehefind UeRwiY apdahaid pearfhaeewder
m xture as described above and filling shaped gel atine shells

t herewit h. €inefamrepemawhiay if dishtel havecariesand ean examiore apegilive

or " pariget myl PGB Sictinel AP TRIE R A o e BT ShER ' °

m xture bef ¢ #s therapeldic sfficapgiaticovedyA di sintegrant or sol ubl l'iser,
such as, for exanple, agar-agar, calcium carbonate or sodi um
car bonat e, WD 2007/054138 PCT/ EP2006/ 004656 -144

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

and optionally excipients and/or, adjuvants.

\) Pharmaceutical formulations can be administered in the form of dosage
25 units which comprise a predetermined amount of active ingrédient per dos-
age unit. Such a unit can comprise, for example, 0.5 mg to 1 g, preferably
1 mg to 700 mg, particularly preferably 5 mg to 100 mg, of a compound ac-
cording to the invention, depending on the condition treated, the method of
30 administration and the age, weight and condition of the patient, or phérma-
ceutical formulations can be administered in the form of dosage units
which comprise a predetermined amount of active ingredient per dosage
unit. Preferred dosage unit formulations are those which comprise a daily
dose or part-dose, as indicated above, or a corresponding fraction thereof

35
of an active ingredient. Furthermore, pharmaceutical formulations of this

‘ ‘
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may |ikewi se be added in order to inprove the availability of the
nmedi ca- M 204F83413% he capsul e has been taken. In addit i RFE/EPF006/004656
desired or necessary, suitable binders,q14abricants and disinte- 5
grants as well as dyes can |ikew se be incorporated into the m xture.
Suit- able binders include starch, gelatine, natural sugars, such as,
for exanple, | ucose or beta-|actose, sweeteners nade from nai ze,
natural and . CRThBEEPRBBEISING gdHioeess wWhichds gepeislly doeuirain the
tragacanth o j Lphate, 10 carboxynet hyl cel | ul ose,
pol yet hyl enebgﬁgﬂ%@@ggég; and the like. The lubri- cants used in
t hese dosage forns include sodium ol eate, sodium stearate, magnesium
Sstearate, sog'}]um benzoatl?, SLﬁdi um acetate, sodiumchloride and the
TPre

like. gFhe di SPAHBEFAME Allons,gam baadeeiedyfar@siministregon via any, 15

starch; nmeth i : t he. |i:ke.

Thes tabl et sugggéq‘ g%@%ﬁgt@%ﬂg& ]%? %trx agﬁéﬁﬁ)yﬁgﬁ)@&a@ﬁggﬁggﬂoﬂﬁeqb“h'

m xture, gra@ual)lrectaignasaldopioat Gesluding tecoml dublieguaidtitrghsaermal),

| ubricant and_a dli si nt eﬂﬁeang.a d,. Bre%si na%@t he entire mxture to give

tablets. A pbWER' O BATGHELTR Ufp&%ﬁy_a SYPEYIBEOREXNFgMUBE U nisigianous

commi nut ed | §r AtEdihARl) enSMBRS! SWEH %%Lﬂéﬂi(ﬂﬁr‘éaﬁﬁe refpz?rég’u
i nder, s, tor

descri i(sd above, and optionally wth a suc glrln _

pl e, car boxypigcagseskhowode theaphatrgacratieal gelogt forexample, combining the
yVvi nyl pyr jdone. ..a  di,ssoluti.on retardant, ch as, for exanple,

"ggiaffi n, anégthjgd%%dd ma"&'(%ﬁle %’r‘%’?’@?‘? Si%ﬁg}%?m? r exanmple, a

quaternary salt, and/or an absorbant, such 3 25 as, for exanple,

bentonite, kaolin or dicalciumphosphate. The powder mixture can be
granul ated byhempaceigical fanmuations; ed §orctrahsgdmirdstraticmpdre be asiymiop,

starch, past ' j L] or lLutions. of cellul ose or | yner
naterih‘?s aﬁategggs%sslasr@é ?%iet r%suéHéiiagi ‘%{?&xa%ol%ncagsygq%%t@p%%,ooow-
granul ati on,d&8 driygapoledesolotiztsibesgaserfitondin dducnabradrbi@ididg
machi ne, giving I_g@glﬁrfof non- uni f orm shape whi ch are broken up to

form granul 9V, pps ordaampieoraned ekirewatsy liguig emotsiaris et eari ¢
aci d, afStea\hﬁﬁe‘iiﬁ-‘?aﬁltliqukﬁé&uﬂ;ﬁoﬁgnera' oil in order to prevent

sticking to the tabl et' casting noul ds. The lubricated 35 mixture is
then pressed to:give tablets. The conpounds according to the

i nvent4®n cap al so be combined with a free-flowing inert excipient

and then , TOr example, in the case of oral administration in the form of a tablet

' or capsule, the active-ingredient component can be combined with an oral,
non-toxic and pharmacettically acceptabie inert excipient, such as, for
(/ example, ethanol, glycerol, water and the like. Powders are prepared by
25 comminuting the compound to a suitable fine size and mixing it with a
pharmaceutical excipient comminuted in a similar manner, such as, for
example, an edible carbohydrate, such as, for example, starch or mannitol.

A flavour, preservative, dispersant and dye may likewise be present.

30
Capsules are produced by preparing a powder mixture as described above
and filling shaped gelatine shells therewith. Glidants and lubricants, such
as, for example, highly disperse silicic acid, taic, magnesium stearate, cal-
- cium stearate or polyethylene glycol in solid form, can be added to the

powder mixture before the filling operation. A disintegrant or solubiliser,

such as, for example, agar-agar, calcium carbonate or sodium carbonate,




pressed d|rec to give tablets without carrying out the granul ation
or dry WY ?P%ﬁiﬁss PCT/ EP2006/ 004656 - 145 pressi ng &t ¢icz0064004656
transparent or opaque protective |ayeri&bnsisting of a shellac
sealing layer, a layer of sugar or polyner nmaterial and a gloss |ayer
of wax may be present. Dyes can be added to these coatings in order

to 5 be able to drfferent te between different dosage units. Oral
liquids, such@ntkewise b%#%dem %réﬁutq 'B?P”O‘é?m?‘pé"%tlf’z’”gy pﬁrh%meelm be
pre- pared 'rﬁeﬁthﬁtefr%@cgésﬁllest%%eo | L%ef0 that a given quantity

conprises a pre- specified armunt the conpound. Syrups can be
prepared by dissolving 10 the corrpound I n an aqueous sol utron with a

ble fl whi | I C .
21 conoj 1 vanRoNsehslied Bk bteade T e Rindesh iR hd drintr
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such asy, for exanple, ethoxylated isostearylral cohol

pol yoxyet hylaé?d\ebs'@iebﬁ; insfudst $tarah, g@i&tm@r maturalemgafrss amtmrasacﬂdn exaragle,

such as, faor, exa epper m nt _.oi | at.ural sweet eners
Saconari . | GG GuaRERBEL Wi eherhaBE i Mt A0 Bpfsyn-
i kewi se be tREEEeELb bR, érthfh @lesrag@ampre fa@é@rul ﬁég?mtﬁ @F s8HRIM alginate,
adnmi ni rati on can, if desired, be en- capsul in mcrocapsul es,

The fotthul atGasboxametiyicsWespregetbilens glm@dnmaxaea;andﬁae ke Thelwdke

ipendr nao s B0 A fhesBiblaBg fofefd pRABINL i e SR SN biaarate,s

The conpoundaagifieditie dtosmi addianthaiabbss, s@ﬁltma'&a@étaaé\dsodrum chloride
physi ol ogi cal I% functional derivatives thereof can al so

adni ni st er ec®Nchtherike Ehﬁrotb?rlntagwtsmted%rérrwywreést%cte@tfwete, f or
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oy mixing the compound cormminuted in a suitable manner with a diluent or a
.. base, as described above, and optionally with a binder, such as, for exam-
ple, carboxymethylceliulose, an alginate, gelatine or polyvinylpyrrolidone, a
dissolution retardant, such as, for example, paraffin, an absorption accel-
() erator, such as, for example, a quaternary salt, and/or an absorbant, such
25 as, for example, beritonite, kaolin or dicalcium phosphate. The powder
mixture can be granulated by wetting it with a binder, such as, for example,
syrup, starch paste, acadia mucilage or solutions of cellulose or polymer
materials and pressing it through a sieve. As an alternative to granulation,
30 the powder mixture can be run through a tabletting machine, giving lumps
of non-uniform shape which are broken up to form granules. The granules
can be lubricated by addition of stearic acid, a stearate salt, talc or mineral
oil in order to prevent sticking to the tablet casting moulds. The lubricated
25 mixture is then pressed to give tablets. The compounds according to the
invention can also be combined with a free-flowing inert excipient and then

pressed directly to give tablets without carrying out the granulation or dry-
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20 =~ The dosage unit formulations for oral administration can, if desired, be en-
© . capsulated in microcapsules. The formulation can also be prepared in
s‘uch a way that the release is extended or retarded, such as, for example,

by coating or embedding of particulate material in polymers, wax and the

NG like.

25

The 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, small unilamellar vesicles,
30 large unilamellar vesicles and multilamellar vesicles. Liposomes can be
formed from varicus phospholipids, such as, for example, cholesterol,

stearylamine or phosphatidylcholines.

25 The compounds of the formula | and the salts, solvates and physioclogically

functional derivatives thereof can also be delivered using monoclonal anti-

bodies as individual carriers to which the compound molecules are cou-
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Pharmaceutical compounds adapted for topical administration can be for-
mulated as ointments, creams, suspensions, lotions, powders, solutions,

Q 3
pastes, gels, sprays, aerosols or oils.

25 For the treatment of the eye or other external tissue, for example mouth
and skin, the formulations are preferably applied as topical ointment or
cream. in the case of formulation to give an cintment, the active ingredient
can be employed either with a paraffinic or a water-miscible cream base.

30 Alternatively, the active ingredient can be formulated to give a cream with

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

Pharmaceutical formulations adapted for topical application to the eye

35 include eye drops, in which the active ingredient is dissolved or suspended

in a suitable carrier, in particular an agueous solvent.
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Pharmaceutical formulations adapted for vaginal administration can be ad-

)

25 ministered as pessaries, tampons, creams, gels, pastes, foams or spray

formulations.

Pharmaceutical formulations adapted for parenteral administration include
30 aqueous 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 to be ireated; and
aqueous and non-aqueous sterile suspensions, which may comprise sus-
- pension media and thickeners. The formulations can be administered in
single-dose or multidose containers, for example sealed ampoules and

vials, and stored in freeze-dried (iyophilised) state, so that only the addition
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on a number of factors, inciuding, for example, the age and weight of the
15 animal, the precise condition which requires treatment, and iis severity, the
nature of the formulation and the method of adminisiration, and is ulii-
mately determined by the treating doctor or vet. However, an effective
amount of a compound according to the invention for the treatment of neo-
i plastic growth, for example colon or breast carcinoma, is generally in the
20 .+ range from 0.1 tc 100 mg/kg of body weight of the recipient (mammal) per
day and particularly typically in the range from 1 to 10 mg/kg of body
weight per day. Thﬁs,,the actual amount per day for an adutlt mammal T
{) weighing 70 kg is usuaily between 70 and 700 mg, where this amount can
25 be administered as a single 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 pﬁysiologicaliy functional derivative thereof can be determined as the
30 fraction of the effective amount of the compound according to the invention
per se. [t can be assumed that similar doses are suitable for the treatment

of other conditions mentioned above.

a5 The invention furthermore relates to medicaments comprising at least one

compound of the formula | and/or pharmaceutically usable derivatives, sol-
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rt The set comprises suitable containers, such as boxes, individual bottles,
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15 poules, each containing an effective amount of a compound of the formula
[ and/or pharmaceutically usable derivatives, solvates and stereoisomers
thereof, including mixtures thereof in all ratios,
and an effective amount of a further medicament active ingredient in dis-
50 solved or lyophilised form.
The medicaments from Tabie 1 are preferably, but not exclusively, com-
bined with the compoundsiof_ the formula |. A combination of the formula |
and medicaments from Table 1 can also be combined with compounds of
25 the formuta V.
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35
Platinum agents | Cisplatin Carboplatin




Pi xantr ORG 2(36\}90 Hﬁﬁc\{ar rna)

Dang) (Exeli1xis

Ant i t unour
Azonafi de

Oxantrazol e

sul fate (Daunonycin) (BrepQxan)....Eptrubicin B WG ER RO
2007/ 054138 PCT/ EP2006/ 004658 P41 Ther ar ubi ci ?%Pé #.g%rﬁMEDY

| dar ubi ci n Bl eonycin B RUBIPYIEEHN ™ t onycin C Ry i(%t%@ 10755
(Menarini) |Porfiromycin GR&ABOXYY la’@P@%’@T‘m BB nsoN

Phar maceutilcal s) rubi ci n |Nef@RERir on (Novant r oMW t oti ¢ agents
Pacl i t axel [SB 408075 Docetrdplati®l axoSni t hKl i ndBR-CHB8HHsTeamF010
(Abbogt) 10| Vi nbl asti ne PGifbiafi@el | Vi ncri sti ne Rbehgpeuti cs)

Vi nor el bi ne

10 (NCI) A [R04197 (Abbott)l Rhizoxin (Fujisawa) ApI5288GAEc&RASF) 15
M vobul i n (Marner- D 24851 (ASTA Medi ca)
Antimetabolites Azacytidine Tomudex
Gemcitabine Trimetrexate
Capecitabine Deoxycoformycin
10 5-fluorouracil Fludarabine

O Floxuridine Pentostatin

. 2-chlorodesoxyadenosine  Raltitrexed
6-Mercaptopurine Hydroxyurea

15

20

25

30

35

2170
Dacti nonycin (

Doxor ubi cin (Adrianycin) Anthrapyrazol e
Val rubi cin Losoxantrone 35 Daunorubicin Bl eonycin

CKD- 602 (Chong Kun Rebecca ' RBLE
(Kyowa Hakko) 30 BBR 3576 oYL BAR00
Actinonycin- mafide antibiotics D)

Deoxyr ubi cin

| DN 5109 (Bayqr)

Vi ndesi ne A 10597 BAbi3s5t

(SuniXdrasy) at i

=

6-Thioguanine

Decitabine (SuperGen)

Cytarabine Clofarabine (Bioenvision)
2-fluorodesoxycytidine Irofulven (MG! Pharrna)
Methotrexate DMDC (Hoffmann-La
idatrexate Roche)
Ethynylcytidine (Taiho )
Topoisomerase Amsacrine Rubitecan (SuperGen)
inhibitors Episubicin Exatecan mesylate
Etoposide (Daiichi}
Teniposide or Quinamed (ChemGenex)
mitoxantrone Gimatecan (Sigma- Tau)
lrinotecan (CPT-11) Diflomotecan (Beaufour-
7-Ethyi-10- Ipsen)
hydroxycamptothecin TAS-103 (Taiho)
Topotecan Elsamitrucin (Spectrum)
Dexrazoxanet J-107088 (Merck & Co)
{TopoTarget) BNP-1350 (BioNumerik)
Pixantrone (Novuspharrna) CKD-602 (Chong Kun
Rebeccamycin analogue  Dang)
(Exelixis) KW-2170 (Kyowa Hakko)
BBR-3576 (Novuspharrna)
Antitumour Dactinomycin {(Actinomycin  Amonafide
antibiotics D) Azonafide

Doxorubicin (Adriamycin)
Deoxyrubicin

Valrubicin

Daunorubicin
{(Daunomycin)

Epirubicin

Anthrapyrazole
Oxantrazole
Losoxantrone
Bleomycin sulfate
{Blenoxan)
Bleomycinic acid




Lanbert) > i sai) Cenmadotin (BASF) Conbretastat] 42)
RPR 10988%?%&\/@%#%) | sohonohal i chondrin-B TXD 258 (Avll'éér:lfll S 08&%%56

(PharmaMar) Epothilone B (Novartis) ZD BIR6 (Astrazeneca) T 900607
(Tularik) PEG Paclitaxel (Enzon) 20 T 138067 (Tularik) AZ10992
(Asahi) Cryptophycin 52 (Eli Lilly) !DN-5109 (Indena) Vinrfiunine

Fabre) AVLB (P s v : : e K OKU NeUr O nat1Ta
I(—|0r m)nZa) Azaepot hil on B ( BMS), 5'927550 (BVB) BRIEOTWALY .
(Bi oNuneri k)| 25 BMS 184476 |(BREPA- 4- Prodrug ( OFEEREICN Brvs 188797
(BMS) Dolasthatin-10 (NrH) [TUBPE n Protaroa) OA@MERINGENE
Aromat ase Anj nogl ut et hi m de FE€8RAYSIEN i nhi bi t or SMEN-1072% éMaparieit an
(Bi oMedi ci nels) Anastrazol ¢ Fvfimmygivamanouchi ) 38PKet 0 éGam
Thymi dgl ate Perretrexed (El i Qydriomonibbinodixed ( EXPhamsjcewigalshase
ZD- 9331 (BTQ@ CoFactorTM ( Birokeys) inhibitors 35 DNA antagoni sts
Trabect edi n |( Phar maMar) Maf|dgit@aingen{Brvbefrond uf osfami de (Baxter
International) International) Apazi quone (Spectrum WO 2007/ 054138
PCT/ EP2006/ awyﬂ -C%%e golriys| 2P—(tsotope Phagt ticats)
Sol uti ons) 06- BFePﬁiEOJI g nﬁe%&e&ﬁt acin ( NewBi ot$lBsw8 z Hﬁ ee:}_t)
Edotreotid (|Novartis) 5 Far %oﬁghicmregl abi n (NuOncc{g 5 ott%? I b
(Johnsep & . .
Vinblastine PG-TXL (Cell
Yy Vineristine Therapeutics)
A Vinorelbine IDN 5109 (Bayer)
Vindesine A 105972 (Abbott)
Dolastatin 10 (NCI) A 204197 (Abbott)
Rhizoxin (Fujisawa) LU 223651 (BASF)
15 Mivobulin (Warner- D 24851 (ASTA Medica)
Lambert) ER-86526 (Eisai)
Cemadotin (BASF) Combretastatin A4 (BMS)
RPR 109881A (Aventis) {sohomohalichondrin-B
TXD 258 (Aventis) (PharmaMar)
Epcthilone B (Novartis) ZD 6126 (AstraZeneca)
T 900607 (Tularik) PEG-Paclitaxel (Enzon)
20 T 138067 (Tularik) AZ10992 (Asahi)
Cryptophycin 52 (Eli Lilly)  IDN-5109 (indena)
Vinfiunine (Fabre) AVLB (Prescient
' Auristatin PE (Teikoku NeuroPharma)
' Hormone) Azaepothilon B (BMS)
f’“( BMS 247550 (BMS) BNP- 7787 (BioNumerik)}
25 BMS 184476 (BMS) CA-4-Prodrug (OXiGENE)
BMS 188797 (BMS) Dolastatin-10 (NrH)
Taxoprexin (Protarga) CA-4 (OXiGENE)
Aromatase Aminoglutethimide Exemestan
inhibitors Letrozole Atamestan (BioMedicines)
Anastrazole YM-511 (Yamanouchi)
30 Formestan
Thymidylate Pemetrexed (Eli Lilly) Nolatrexed (Eximias)
synthase ZD-9331 (BTG) CoFactor™ (BioKeys)
inhibitors
35 DNA antagonists | Trabectedin (PharmaMar) Mafosfamide (Baxter
Giufosfamide (Baxter international)
International) Apaziguone (Spectrum




transfer
al cohol

tri hydrochl

dicitrate (Vertex) Hi stone acetyl

Pi val oyl oxy
i nhibitors
Met al | opr ot

Laboratorie

(British Teracitabine (AverftdofieotiddiiaveriEd Bi ot ech) Di dox (Mblecul es
for inhibitors Galliummaltolate. (Titan) Health) 20 Triapin (Vion)
TNF- alspha V| [Fatnesyin (Lor us| Regldbi (N¢Catglege) agbpifstndd (Jomsapat i cs
ant agoni st s| chKafeRdeCel end dbagiot hel i n- A Af raseru(ﬂmsbApbot) YM 598
(‘Yamanouchi )inhifofcept or Ubh4ahdb (Sehédirneca) PatiRgaRRbF(DER! I noi ¢
acid Fenretinide (Johnson SP(%Q )retl noi n (Li gandginphes@Rt Or agoni sts
Johnson) L& 1550 (Ligand) RAY 4 W Bé}gr?rferon Dexoso therapy
nodul at ors mbuphagc (Aﬂtl gent-cs) (AROSYS) GvkK (ni‘ Ogcln \.,o} Peritr+x
(Australian f‘ﬂm‘m Adenccmm ReFE—vaGCcl ne Techngl ogy)- (-Bi-om+a)
JSF- 154 (Trag WP ingipors; ( Tg @Eﬁ%?ﬁ)&y M&incer M%r | nt er cel 1)
Tariquidar {(Xenova) trihvdrochlonde (Eli Lilly)

fj MS-209 (Schering AG) Biricodar dicitrate (Vertex)

Histone acetyl Tacedinaline (Pfizer) Pivaloyloxymethyl butyrate

transferase SAHA (Aton Pharma) (Titan)

inhibitors MS-275 (Schering AG) Depsipeptide (Fujisawa)

15

Metalloproteinase |Neovasiat (Aeterna CMT -3 (CollaGenex)

inhibitors Laboratories) BMS-275291 (Celltech)

Ribonucieoside Marimastat (British Tezacitabine (Aventis)

reductase Biotech) Didox (Molecules for

inhibitors Gallium maliolate (Titan)  Health)

20 Triapin (Vion)
TNF-alpha Virulizin (Lorus Revimid (Celgene)
‘ agonists/ Therapeutics)

TREvmrgh:

i nhi bitors CBT-1 (CBA Pharma) Zosuqui-d&?

3gJohnson)
gh) Bi oPh

oride (El'i Lill

i nhi bitors | onafarn
ar m)
“Tari qu
M5- 209 (Scheri ng
Tacedi nal i ne

y)

BAY- 43- 9006 (Bayer) 1

i b (Scheyings WERY
%’da’lf}&r;ﬁo&)ﬁ?dohésk

| dar ( Xenova)

AG Biricodar

(Pf [ zer)

VE- 275 (Scher i ﬂdglk@grbgp%ﬁ Ue08e" CF ~déng|j$ﬁifné an)
oj Ne t bi t
) BVE. 275201 ? m ﬁgm (H?H@H‘Eﬁﬂséoj) FRIOREY | mastat

antagonists

CDC-394 (Celgene)

JRX-2 (Immuno-Rx)
PEP-005 (Peplin Biotech)

Synchrovax vaccines (CTL

» Endathelin-A Atrasentan (Abbot) YM-598 (Yamanouchi)

25 receptor ZD-4054 (AstraZeneca)
antagonists
Retinoic acid Fenretinide (Johnson & Alitretinoin (Ligand)
receptor agonists | Johnson)

LGD-1550 (Ligand)

30 -
Immuno- Interferon Dexosome therapy
modulators Oncophage (Antigenics) (Anosys)

GMK (Progenics) Pentrix (Australian Cancer
Adenocarcinoma vaccine  Technology)
{Biomira) JSF-154 (Tragen)

35 CTP-37 (AVl BioPharma)  Cancer vaccine (Intercell}

Norelin (Biostar)
BLP-25 (Biomira)
MGV (Progenics)




35 JRX-2 (o moonesBx) Norelin (Biostar) PEP-005 (Peplin Bi-pkesdondsss

BLP- 25 (Bi omi

2007/ 054138 PCT/ EP2006/ 004656
Mel anoma vacci ne (CTL CLL-Thera (Vasogen)
and Cestrogens Predni sone

( Genmvax)

5 Hor npnal

ra)

SVnchr ovax vacci nes

-153 |

e

M3V (Progenics) WO
3-Alethin (Dovetail)

| mmuno) p21- RAS vacci ne

ant i hor nonal

Conj ugated o
Pr edni sol one
Leuprolide

Medr oxypr oge
Test ost er one

Hydr oxypr ogest ef;
5t er one Bi cal ut

strogens Met hy
chl orotri ani se

propi onate Cct

erohne N totan

e

Iiradpp ol one

0eTee TR Bk
“ﬂe@%‘m" AT o pr SRR S Vaspgen)

tost erone Fl utam de
yrrest erone Ni | utam de

P- 04 (Nn\/nnpn\

Met hyft est os
Megest ol 2-
Arzoxi fen (HEH
(Li ght Scien
(Ther at echno
(Phar macycl i

10

o

a

15

CS)

CTUiTT T

Met hoxyoest radi ol

stilbestrol

TarmX| fen (Entreled)

Torem)fl n

HOILqum@J)andJexar@eﬁamr@ 20 Phot odynaRiedrifedrepor f i n

cyihopamoBatt er i dponjuphiediabiroggent s Thiettalipredt éettaje

agginds) Lut et i urEfhgm@pbstradiol Mot exaf | Pre@mikdibme um

chiorotrianisene
[denestrol
Hydroxyprogesterone
caproate
Medroxyprogesterone
Testosterone
Testosterone propionate
Fiuoxymesierone
Methyltestosterone
Diethylstilbestrol
Megestrol

Tamoxifen

Toremofin
Dexamethasone

Aminoglutethimide
Leuprolide
Goserelin
Leuporelin
Bicalutamide
Flutamide
Octreotide
Nilutamide

Mitotan

P-04 (Novogen)
2-Methoxyoestradiol
(EntreMed)
Arzoxifen (Eli Lilly)

20

Photodynamic
agents

Talaporiin (Light Sciences)
Theralux
{Theratechnologies)
Motexafin-Gadoliniuim
(Pharmacyclics)

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

25

30

35

Tyrosine kinase
inhibitors

frmatinib (Novartis)
Leflunomide(Sugen/Pharm
acia)

£ZDI839 (AstraZeneca)
Erlotinib (Oncogene
Science)

Canertjnib (Pfizer)
Squalamine (Genaera)
SU5416 (Pharmacia)
SU6B6B68 (Pharmacia)
ZD4190 (AstraZeneca)
ZDD6474 (AstraZeneca)
Vatalanib (Novartis)
PKI166 (Novartis)
GW20186
(GlaxoSmithKline)
EKB-509 (Wyeth)

Kahalide F (PharmaMar)
CEP- 701 (Cephalon)
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ABX-EGF (Abgenix)
IMC-1C11 (ImClone)
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stimulant, Bavarian Nordic)
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GlycoGenesys)

G17DT immunogen
(gastrin inhibitor, Aphton}
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Allos Therapeutics)

P1-88 (heparanase
inhibitor, Progen)
Tesmilifen {(histamine
antagonist, YM
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Histamine (histamine H2
receptor agonist, Maxim)
Tiazofurin (IMPDH
inhibitor, Ribapharm)
Cilengitide (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,
Pfizer)

WX-UK1 (plasminogen
activator inhibitor, Wilex)
PBI-1402 (PMN stimulant,
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Bortezomib (proteasome
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mouthwash, Endo)
Triacetyluridine (uridine
prodrug, Wellstat)
SN-4071 (sarcoma agent,
Signature BioScience)
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15 The compounds of the formula | are preferably combined with known anti-
cancer agents:

The present compounds are also suitable for combination with known anti-
cancer agents. These known anti-cancer agents include the following:

20 oestrogen receptor modulators, androgen receptor modulators, retinoid
receptor modulators, cytotoxic agents, antiproliferative agents, prenyl-
protein transferase inhibitors, HMG-CoA reductase inhibitors, HIV protease

. inhibitors, reverse transcriptase inhibitors and other angiogenesis ihhibi—
EL os tors. The present compounds are particularly suitable for administration at
the same time as radiotherapy. The synergistic effects of inhibition of
VEGF in combination with radiotherapy have been described by specialists
(see WO 00/61186).
"Oestrogen receptor modulators” refers to compounds which interfere with

30 or inhibit the binding of oestrogen to the receptor, regardless of mecha-
nism. Examples of oestrogen receptor modulators include, but are not limi-
ted to, tamoxifen, raloxifene, idoxifens, LY353381, LY 117081, toremifene,
fulvestrant, 4-[7-(2,2-dimethyl-1-oxopropoxy-4-methyl-2-[4-[2-(1- piperid-

25 inyl)ethoxy]phenyi]-2H-1-benzopyran-3-yliphenyl 2,2-dimethylpropanoate,
4,4'-dihydroxybenzophenone-2,4-diniirophenylhydrazone and SH646.
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"Cytotoxic agents” refers {0 compounds which result in cell death primarily
through direct action on the cellular function or inhibit or interfere with cell
division, including alkylating agents, tumour necrosis factors, intercalators,
microfubulin inhibitors and topoisomerase inhibitors.

Examples of cytotoxic agents include, but are not limited to, tirapazimine,
sertenef, cachectin, ifosfamide, tasonermin, lonidamine, carboplatin,
altretamine, prednimustine, dibromodulcitol, ranimustine, fotemustine,
nedaplatin, oxaliplatin, itemozolomide, heptaplatin, estramustine, impro-
sulfan tosylate, trofoéfamide, nimustine, dibrospidium chloride, pumiteéa,
lobaplatin, satraplatin, profiromycin, cispiatin, irofulven, dexifosfamide, cis-
aminedichloro(2-methylpyriding)platinum, benzylguanine, glufosfamide,
GPX100, (trans,trans,trans)bis-mu-(hexane-1,6-diamine)mu-[diamine-
platinum(ll)]bis[diamine(chiorc)platinum(ii)] tetrachloride, diarisidinyl-
spermine, arsenic trioxide, 1-(11-dodecyiamine-10-hydroxyundecyl}-3,7-
dimethylxanthine, zorubicin, idarubicin, daunorubicin, bisantrene, mitoxan-
trone, pirarubicin, pinafide, valrubicin, amrubicin, antineoplastone, 3'-
deamino—S'—mo%phoiinoA 3-deoxo-10-hydroxycarminomycin, annamycin,
galarubicin, elinafide, MEN10755 and 4-demethoxy-3-deamino-3-aziridinyl-
4-methylsulfonyldaunorubicin (see WO 00/50032).
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"Antiproliferative agents” include antisense RNA and DNA oligonucleotides
such as G3139, ODN698, RVASKRAS, GEM231 and INX3001 and anti-
metabolites such as enocitabine, carmofur, tegaiur, pentostatin, doxifluri-
35 dine, trimetrexate, fludarabine, capecitabine, galocitabine, cytarabine
ocfosfate, fosteabine sodium hydrate, raltitrexed, paltitrexid, emitefur, tia-

zofurin, decitabine, nolatrexed, pemetrexed, nelzarabine, 2'-deoxy-2'-
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The tumour is preferably selected from the group of tumours of the squa-

’F) mous epithelium, bladder, stomach, kidneys, head and neck, oesophagus,
25 cervix, thyroid, intestine, liver, brain, prostate, urogenital tract, iymphatic

system, stomach, larynx and/or lung.

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

colon carcinoma and breast carcinoma.

Preference is furthermore given to the use for the treatment of a tumour of
a5 the blood and immune system, preferably for the treatment of a tumour
selected from the group of acute myeloid leukaemia, chronic myeloid

leukaemia, acute lymphatic leukaemia and/or chronic lymphatic leukaemia.
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The tuno erabl y selected fromthe group of tu I
squa- ‘3’? @7’&@. um bl adder, stonmach, kidneys, head%&(uﬁﬁg‘%@&%ﬁ
oesophagus, 25 cervix, thyroi d i nt es’hﬁUne, liver, brain, prostate,

urogenital tract, Iyrrphatic system stomach, larynx and/or |ung. The
tumour is furthernore pref erably selected fromthe group |ung adeno-

30

ol bl ast onileT® Bt i oaF SEHOM CAP DG 0P AEA BIShRA S PFEPRE RO s
further mor eyghyend td@%zé B%Hé%nbﬂ’fertuﬁ'%iﬁdmé TBidh Sfe %ﬁfé&@ﬁﬂfo ighibitthet he
bl ood and i mune sTy %re erably for the treatnment of a tunour

sel ect ed fr@gmwiheo dh@m’ﬁob sdtute nyel oid | eukaenmi a, chronic nyeloid
| eukaem a, acute |ynphatic |eukaem a and/or chronic |ynphatic
| eukagm a. WO 2007/ 054138 PCT/ EP2006/ 004656 - 159 The invention al so

enconpasses TaeBinhigitlafien of e ddrBpdiedY ottheFoRatiladWith Meocdidpoands of
neopl asm such as a cancer, by adm nistration«of 5 a) one or nore of

the conpoundke Brmuka Viadhoiher pentmiding analogrestasalisfn ﬁtﬁé’n@(ﬁiﬁ’@ﬁmds

Pyar ochl or i deaon FotheAT R i ObiagEs, GoiBlefBhagothetBhid i Rier, v
and Z' eachpoundepé traefurinlo1/ oenemiimer forderehsle OindWOND2868680d R7
each bndependently of one anot her, denote H, \ hal ogen,

OC1- 16 al kyl, OCF3, NO2 or NH2, n denotes an i nt eger between 2 and 6,
e oY e B SR SPUETANLLnprgogt he
group: NH KeenNI&dR dilaiNed at present pentamidine or derivatives thereof -
appears to have pleiotropic actions since it resuits in a decrease in DNA,
15 RNA and protein synthesis. i 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 accompanied
by neoplastic malignant tumours in humans. On the other hand, it has
00 .« been described that pentamidine is a medicament which binds to the DNA
minor groove (Puckowska et al., 2004) and is able tc exert iis action via

disturbance of gene expression and/or DNA syfnthesis.

"”“) The appended experiments show that:
25

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

30 additive to synergistic actions cn cell proliferation.

GOther suitable pentamidine analogues inciude stilbamidine (G-1) and

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

35
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30 N N, N aehobddais NN NH H 2 CH~ 35 WD 2007/ 054138 PCT/EP2006/004656
PCT/ EP2006/ 004656 -160 where the first, and second conpound a

adm ni stered sinultaneously or wthin L days of one anot her | n
anounts which are sufficient to inhibit the growh of the neoplasm
5 The conbi nation of the conpounds of the formula | with the
conmpounds of p fhe fo mu a V and ot her pentam di ne anal ogues results

in a synergistit |n the inhibitiqn of neopl asias.
fPrl 9

Conbi nations co ds pt''the fornmula V are

menti oned, fofdNexampte"in W }4—10 The mechani sm of action of

pentanldlne or derlvatlves therea._ras nQ been clearly expl ai ned at

present: pentanidine or derivatives thereof? appears to have

pl ei otfopic actions since it results in a decrease in DNA 15 RNA and

protein synthesis. It was recently ded&eibed that pentanmidine is a

capabl e inhibitor of PRLI, -2 and 3 phosphatases (Pathak et al.,

2002) and tyrosine phosphatases, and overexpression thereof is

acconpani ed by neopl ast@g nalignant tumours in humans. On the ot her

hand, it has 20 been degcribed that pentamidine is a nmedicanent which
) groove (Puckowska et al., 2004) and is able

bi nds to 3“

to exetd its acit ; pHhe expressi on and/ or DNA
synthesis. The jed i eh shoW' that: 25 - both pentam dine
éﬁalsothe conpounds of the fo z pintain cells in the Q/M
ceM- cycle. NH,
(G-2) and
15
I—IEN
NH '
2 N NH
- N\
20
(G-3)
C- : Each amidine unit may be replaced, independently of ohe another, by one
25 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-
30 sulfonate salts.

Still other analogues are those which fall under a formula which are pro-
vided in one of the US Patents No. 5,428,051, 5,521,189, 5,602,172,
5,643,935, 5,723,495, 5,843,980, 6,172,104 and 6,326,395 or the US

35 patent application with the publication No. US 2002/0019437 A1, each of

which is incorporated in its entirety by way of reference. lilustrative ana-




- the conbination of pentam di ne and conpounds of the forrmula | have
30 addi twt,ezotmosa;ysnergi stic actions on cell proliferati @Gar/Ekb®ioo4656
sui tabl e pentam di ne anal ogues i ncl ude, 6;Itl | bam di ne (G 1) and

hydr oxysti | bami di ne (G 2) and indol e ahdl ogues thereof (for exanple
G3): 35 ----------- e WO 2007/ 054138 PCT/ EP2006/ 004656
- 161 H2N/ \ NH HN NH2 5 (G1) AOH H2N 10 NH HNV NH2 (G2

and 15 HNHlodd\iﬂd ihciyde 1, Ab3Q4 (R- ﬁ?{droﬁ%ﬁucﬂﬁbﬁih@ﬂo%ﬂbbnfﬁﬁé hes-bis(4'-

repl aced, independently of one another, by one of the units
def i ned abo(-Hysiron@naidincjphensxyinropase chdebisl2 - a@ihw-éla@bhﬁ@roam

et o S Pkl OB B8y A NE U BTELEMIB ER L

the inven- tiSbis(Pr@- Eydr@dy@ﬁlcﬁﬁo)ph@h@f&@peﬁ@heﬁallmlb@!l -(N-hydroxy-

di hydiochl ori de_ and net ha
amldlno)phenoxy)butane 1,3-bis(4'-(4-hydroxyamidino)}phenoxy)propane,
1,3-bis(2'-methoxy-4'-(N-hydroxyamidino)phenoxy)propane, 2,5-bis[4-
amidinophenyl]furan, 2,5-bis[4-amidinophenyllfuran bisamide oxime, 2,5-
“big[4-amidinophenylifuran bis-O-methylamide oxime, 2,5-bis[4-amidino-

10 phenyllfuran bis-O-ethylamide oxime, 2,8-diamidinodibenzothiophene, 2,8-
f":)\ bis(N-isopropylamidino}carbazole, 2,8-bis(N-hydroxyamidino)carbazole,

2,8-bis(2-imidazolinyl)dibenzothiophene, 2,8-bis(2-imidazolinyl)-5,5-dioxo-
dibenzothiophene, 3,7-diamidincdibenzothiophene, 3,7-bis(N-isopropyl-

15 amidino)dibenzothiophene, 3,7-bis(N-hydroxyamidino)dibenzothiophene,
3,7-diaminodibenzothiophene, 3,7-dibromodibenzothiophene, 3,7-dicyano-
dibenzothiophene, 2,8-diamidinodibenzofuran, 2,8-di-(2-imidazolinyl)-
dibenzbfuran, 2,8-di-(N-isopropylamidino)dibenzofuran, 2,8-di-(N-hydroxyl-
amidino)dibenzofuran, 3,7-di-(2-imidazolinyiydibenzofuran, 3,7-di-(iso-
propyl'amidino)dibenzofuran, 3,7-di-(A-hydroxylamidino)dibenzofuran, 2,8-
dicyanodibenzofuran, 4,4'-dibromo-2,2'-dinitrobiphenyl, 2-methoxy-2'-nitro-
4,4'-dibromobiphenyl, 2—methoxy—2'—amino—4,4‘—dibromobiphehyl, 3,7-di-

_ \j bromodibenzofuran, 3,7-dicyanodibenzofuran, 2,5-bis(5-amidino-2-benz-
25 ~ imidazolyl)pyrrole, 2,5-bis[5-(2-imidazolinyl)-2-benzimidazolyllpyrrole, 2,6-
bis[5-(2-imidazoiinyl)-2-benzimidazolyllpyridine, 1-methyl-2,5-bis(5-ami-
dino-2-benzimidazoiyl)pyrrole, 1-methyl-2,5-bis[5-(2-imidazolyl)-2-benz-
imidazolyl]pyrrole, 1-methyl-2 5-bis{5-(1,4,5,6-tetrahydro-2-pyrimidinyl)-2-
30 benzimidazolyljpyrrole, 2,8-bis(5-amidino-2-benzimidazoyhpyridine, 2,6-
bis[5-(1 ,4,5,6—tetrahydro-2—py'rimidinyl)—2~benzimidazolyi]pyridine, 2,5-bis(5-
amidino-2-benzimidazolyl)furan, 2,5-bis[5-(2-imidazolinyl)-2-benzimidazo-
lyllfuran, 2,5-bis(5-N-isopropylamidino-2-benzimidazolyl)furan, 2,5-bis(4-
guanylphenyl)furan, 2,5-bis(4-guanylphenyl)-3,4-dimethylfuran, 2,5-di-p-[2-
(3,4,5,6-tetrahydropyrimidyl)phenyijfuran, 2,5-bis[4-(2-imidazolinyl)phenyl]-
furan, 2,5-[bis{4-(2-tetrahydropyrimidiny)}phenyljp-(tolyloxy)furan, 2,5-[bis-
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30 sulfonate salts. Still other anal ogues are those which fall under

a forml awdihoganss pro- vided in one of the US Patents QN rpagosianssss
5,428,051, 5,521,189, 5,602,172, 5,643, 6935, 5,723,495, 5,843,980,

6,172,104 and 6, 326, 395 or the US 35 pa){ I application with the
publication No. US 2002/0019437 A, each of which is incorporated in
its entirety by way of reference. Il lustrative ana WO 2007/ 054138
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"1 b L5 (A TR AL R P B eI Pee Wi 2-diphgnylsthane, 4,4
bl3 SLI SFIFSH ?lz%l ;{nﬁ é?%ﬁkﬁbﬂ%ﬁ@/@@ﬁﬁ%@%ﬁ‘ﬂq cilzfzogr] 2.5 ephenylfuran 2 5-bis[2- C
B b St
' oty yl ] sl dieloghan azfyhg%lféff%ﬁ%ﬁﬁd%f big %L‘i@ﬁﬁpamﬂwﬁ ene,
i j bPls[SE%S( (E%Frknmug%@glrlrmbnﬁeb@@zbsghd@zm! Yhdipho B HBBYI) carbamoyl)-
phenyllfuran, 2 5 -bis[4-(2-N,N-dimethylaminoethylcarbamoyl)phenyilfuran,
2,5-bis[4-(3-N,N-dimethylaminopropylcarbamoyl)phenyllfuran, 2,5-bis[4-(3-
30 N-methyl-3-N-phenylaminopropylcarbamoyl)phenyilfuran, 2,5-his[4-(3-
N,N8 N11-trimethylaminopropylcarbamoyl)phenylifuran, 2,5-bis[3-amidino-
phenylifuran, 2,5-bis[3-(N-isopropylamidino)amidinophenyl[furan, 2,5-bis[3-
[{N-(2-dimethylaminoethyl}amidinolphenylifuran, 2 5-bis[4-(N-2,2,2-
trichloroethoxycarbonyl)amidinophenylifuran, 2,5-bis[4-(N-
thioethylcarbonyhamidinophenylilfuran, 2,5-bis[4-(N-benzyloxycarbonyl)-
amidinophenylffuran, 2, 5-bis[4-(N-phenoxycarbonyl)amidinophenyl]jfuran,
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25 benzi m dazol yl ] - 2- but ene, ‘
1, 4-bi s[ 5-(2-im dazol yl)-2-benzi m dazol yl ] -1- net hyl but ane,
- bi s[ 5W &wi”?ﬁ‘ﬁﬁ%l yl ) - 2-benzi ni dazol yI ] - 2- et hyl but anePCT/EP2006/004656
i s[5-(2-imdazolyl)-2-benzi m dazol 485 - 1- net hyl - 1- but ene,
s[5-(2- imdazolyl)-2-benzimdazolylj-2, 3-diethyl-2-but ene,
i s[5-(2-imdazolyl) 30 2-benzim dazolylj -1, 3-butadiene,
[ 5-(2-im dazol yl)-2-benzi m dazol yl]- 2- rret hyl -1, 3- but adi ene,

2- pyr - Egﬂ‘) (N-(fhprepbepexyaaraenyiareidinpphenylifuran, 2,5-bis[4-(N-

pg okt éx;é HEH&J&M )éﬁﬁﬁwggﬂ%gyl Jfuran, 2,5-bis[4-(1-acetoxy-

( Zeﬂmwnammhyk)ambﬁn@pmmmwa]rwDﬂaﬂg4 MN-@3-BBoro)phenoxy-
pyrim dy lb(f@'&ﬂ' benzi m dazol yl ] but ane,

5
5-

-5 ( 2c qlDQPW]furiaﬁ} spr_fqr thetrpparation of one of the
g (ZaBWé E:th%h}w 2:penaL dtgé;oz@yt%lf piafi &g '8 498 051, 5,521,189,
5-
et
5-

I 1 | 1

(2-pyri mdyl)- -ben2| m but ane,
( 25 52 138D 60F,L0544.32 3RDH, ESF&Q})@BOO@GBQ 104 466,326,395 or

I b t
s BT Sedisaliod vk B bibfeston fe: H 2002400 6937 A1,
(2 pyrimdyl)-2-benzi mdazolyl]- 2,3-diethyl-2-butene,
5-(2-pyrimdyl)-2-benzi mdazolyl]-1,3-buta 5 diene and
5- ( 2Pppiamiding mefatindites aicdlikeutiss }?ulzahsfeumyrie anmarbumatl\m ene,

o e 9 B b RN AR B et b dRg s iy b abatsed
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|
2 (4-[N-i- inthe body to at least seven primary meta -
propyl guanyl I] phenyl )y 4- (2- net hoxy-p4- [ I\rl-yl - pr ggi‘feéugﬁﬁe o tgﬁf/? n%?}???n di
ne, 4-(N-cy ﬁgﬁ@ﬁ@pr@r@rdnﬁfg agtt@q)!ﬁ@wm@%dmﬁ)ma@t,amldme Pentamidine
2, 5-bi 5[ 2- (55
2. 5 bi 4 2. ( TP PAaRALoRY B BHIRGRHLS sUlBF whsh comeined with a benz-
b| S[2-(5-N-i |so¢amgloamrmm¢@@mgredazoyl ] furan,
2,-5- bi s[ 2- (5-N-cycl o- pentyl ani di no) benzi m dazoyl ] furan,
2, 5- bi s[ 2- (5-am di no) benzi m dazoyl]- pyrrole,
25b|s[2{ Aazahideo. &?59 le, 2,5-bis[2-(5-N 15
i sopropyl ams%liéﬁeg E%nm mmdaz%)@%??%@égr% %AI%BE{OQ 2- (5-N-cycl opentyl -
am di no) benzi m dazoyl ] pyrrol e,
1- met 2, 5- bi s['2- (5-am di no) benzi m da- zoyl ] pyrrole,
2, 5-bi s[2-{5-(2-im dazol i no) } benzi m dazoyl ] - 1- met hyl pyrrol e,
2, 5-bi s[ 2- (5-N-cycl opentyl am di no) benzi m dazoyl ] - 1- net hyl pyrrol e,
2,5-bis- [2-(5-N-isopropyl am di no) benzi m dazoyl ] t hi ophene,
, 6-bi s[2-{5-(2-1m dazo- 20 |ino)}benzi m dazoyl]pyridine,
6- bi s[ 2- (5- am di no) benzi m dazoyl ] pyri di ne,
\

30
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4, 4" -bi s[2- (5-N-i sopropyl am di no) benzi m dazoyl ] - 1, 2- di phenyl et hane,

4,4' - bis[2-(5-Ncyclopentyl am di no) benzi m dazoyl ] 2, 5-di phenyl f ur an,

2, 5- bi s[ WO 08U/¥138i no) benzi m dazoyl | benzo[ b] f ur an, PCT/EP2006/004656
2,5-bis[2-(5-Ncyclopentyl 25 am d i nggBenzi m dazoyl ] benzo[ b] f uran,

2, 7-bi s[ 2-(5-N-i sopropyl am di no) - benzi m dazoyl ] fl uori ne,

2, 5- bi s[ 4-(3- (N-nor phol i nopropyl ) carbanoyl ) - phenyl ] furan,
2,5-bis[4-(2.-N, N-di net hyl am noet hyl car banoyl )phenyl ] furan,

2, 5-bi s[4-(3-N, Ndi et m nopr opyl car bati eqyl ] furan,

2,5-bis[4-(3 30 Nom M@HheO0@M nopr opy srayCHphenyoHf ur an,
2,5-bis[4-(3- NN ‘ i met hyl am nopr op,y[{[car Dary | )phenyl ] Tur an

2, 5-bi s[ 3-am di no- phenyl ] furan,

2,5-bis[3- (NI sopropyl am di no) am di noghenyl ]fu ran, 2,5-bis][3- NOH
[(N—(% di met hyl &M noey;hyd ) am di no] pheltyl fu ran, 2, 5-bis[4- (N2,

t ri chiPor oet hoxycaRbox m-gj-noph ' 2. 5-bi s[4- (N- - NH,
t hi oet hyl car bonyl,y am "€iagphenyl ] f uréan,

2, 5-bi s 4- (N- benzyl oxycar bonyl )- ami di nophefiytdidiran ™~"q ,
2, 5- bi s[ 4- (N- phenoxycar bonyl ) am di nophenyl ] furan, WO 2007/ 054138

PCT/ EP2006/ 004656 - 165

2,5-bis[4-(N-(4-fluoro)phenoxycarbonyl) arni di noq@tﬁlqyl ]fu ran,

2,5-bi s[4-(N- (4-4fret hoxy) phenoxycar bonyl )am di nojphenyl ] f ur an,

u ran and )
oph%ﬂ@l]furan. (—
’Nﬁ ' dbove conpounds are
described in US patents 5, 28 051, (% 521,189, 5,602,172,
5,643,935, 5,723,495, 5,843,98@H6,172,104 and § 6,395 or the US
2 /0019437 Al. 10

ant i pr1cﬁ i fera{ Nve i i e i n\'/_gnti on.
Pentanidine i § r api [ j pdly to at | east seven
primary mnetabolites. lites have one or nore
actions in conmon wt h pent am di ne. Pent am di ne net abol i tes have
an antiprollferggrve action when combined with ga"benz- im dazole or
an anal ogue thefdeof. Seven pentam di ne analqgue l\?}ge shown bel ow. 20
C 2

20 . N

The combinations according to the invention of compounds of the formula |

L 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, irra-
diation, chemotherapy, biological therapy). In addition, a person whose risk
of developing a neoplasm is greater (for example someone who is
30 genetically predisposed or someone who previously had a neoplasm) can

be given prophylactic treatment in order to inhibit or delay neoplasm for-

mation.
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0 25 30 35 WD 2007/054138 PCT/ EP2006/ 004656 -166 HN /-\ HN

C(CHz) a ~_ ~ )4CHZOH\  H2N H2N NOH NH 5 HN OH H N/ NH2 HZN
,2000(1\:|ﬁ2#\i‘3|‘#7’§(l NNO OHNOH NH15 H2N N112 O OF W
20 HZN The conbi nati ons accordi ng to t-h&871 aventi on of conpounds of
the formula |l (1 j and fornula V or anal ogues thereof and

met abolites thereof are suitable 25 for the treatnent of neopl asns.

Conbi nati on er.apy .can.be .carried o al gne or in conbination with
anot her ther yﬁ Inyeption igqyyise %@ﬁeﬁtpgh? cpprranatinn.ef gpesigHeliAster apy,
Eg

bi ol ogi cal t '5?&89’-wi‘cl‘f‘ﬂ%d&irﬁb@u%d@o%‘é%ﬂn&ﬁo\?,epérg%hidi% é’ﬁéﬂﬁ{;ﬁ@é ng
a neoplasmis greater (for exanple soneone 01S geneticalTy
predi sposed Hrereehaoder weiapoldes thasbgi.had a neopl asn) can be given
prophylactic treatnent in order to inhibit or delay neoplasmfor-

5
! The dosage and frequency of administratlon of each compound in the

combination can be controlled independently. For example, one compound
may be administered orally three times daily, while the second compound
" may be administered intramuscularly once per day. The compounds may

C 10 also be formulated together, leading to administration of both compounds.

The antiproliferative combinations according to the invention can also be
provided as components of a pharmaceutical package. The two medica-
i5 ments can be formulated together or separately and in individual dosage

amounts.

Under another aspect, the invention encompasses a method for the treat-
ment of a patient who has a neoplasm, such as a cancer, by administration
of a compound of the formuta (I} and (V) in combination with an antiprolif-
erative agent. Suitable antiproliferative agfer}’ts encompass those provided

( | in Table 1.

25 Above and below, all temperatures are indicated in°C. In the following
examples, "conventional work-up"” means: if necessary, water is added, the
pH is adjusted, if necessary, fo values between 2 and 10, depending on
the constitution of the end product, the mixture is extracted with ethyl

30 acetate or dichloromethane, the phases are separated, the organic phase
is dried over sodium sulfate and evaporated, and the product is purified by
chromatography on silica ge! and/or by crystallisation. Rf values on silica
gel; eluent: ethyl acetate/methanol 9:1.

Mass spectrometry (MS): Ei (electron impact ionisation) M"
FAB (fast atom bombardment) (M+H)"

ES| (electrospray ionisation) (M+H)*
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mation. 35 WO 2007/ 054138 PCT/ EP2006/ 004656 -167 The invention
i kewi se_relates to the conbination of kinesin ATPase KSP Wi
t he conp%ﬂﬁwg%%?nﬁhe formula V, pentam dine, analoguesPEg%%ngpﬁh%P
and/ or netabolites thereof. 5 The dosd®& -and frequency of
adm ni stration of each conpound in the conbination can be controlled
i ndependently. For exanple, one conpound nay be adm nistered orally
three 'Linme i1y, ile the second conpound. be adm nistered
|t £ amuscul BFG)USCaBerhen? PreRss BaHEOIRRLOHispIeY ~anass BRSPEIRRTL: ed
t oget her, | eadli to adm nistration of both conpounds. The
antiproliferative conbinations according to the invention can al so be
provi ded as conponents of a pharmaceutical package. The two nedica 15
ments can b forqulated t oget her or separately and in individua
dosagg annggégﬁliﬁder anot her aspect, the invention enconpasses a
method for the treat- 20 nent of a patiept who'has a neoplasm such
as a cancer, by adm nistrafion of a cgnpound of the fornmula (I) and
(V) in conbi i wi th aptaptdprolif-~erative agent. Suitable

gentis encﬂ53=s§ tHosg provided “J in Table 1. 25
Above and bel ow, nHf enper atlifes are vndicated inC. In the follow ng
exanpl es, "conventional work-up" neans: if necessary, water is added,
t he aH is adjusted, if mecessary, to values between 2 and 10,
dependi'ng on the.constlgution of the end product, the mxture is
extracted with ethyl ¢ cetate or di cht®tonet hane, the phases are
iseéparated, the orgapis phase |s drigd~over sodiumsulfate and
evapor at ed, apd thelproduct isif i chromat ography on silica
gel and/or [ . BV silica gel; eluent:
et hyl acetate/ pet-. . 35 Mag~ ctronetry (MS): El (el ectron
inpacHSionisation) W+

rac-1 rac-2

a. Reaction in the presence of trifluoroacetic acid (TFA)
20

- The solution of the TFA salt of 4—r‘erf—butylaniiin‘e in acetonitrile (4-fert-
butylaniline (0.50 g, 3.35 mmo!) was taken up in acetonitrile (4 mi),

\) cooled to 0°C and TFA (0.38 g, 3.35 mmol) was slowly added with stir-

25 ring) was added rapidiy io a solution, cooled to 0°C, of an equimolar

amount of benzaldehyde and an equimolar amount of the subsiituted

3,4-dihydro-2H-pyran in acetonitrile (2 mi), and the mixture was stirred

at this temperature for a further 60 min. The reaction solufion was

30 evaporated to dryness and separated by column chromatography,

giving a colourless solid, which proved tc be the isomer mixture of the

respective racemic frans/cis compound.

35 In order to separate the cis/trans isomers, the solid was taken up in 0.1 N

HCI in isopropano! (20 ml), 100 mi of both diethyl ether and c¢yclohexane

(



FAB (fast atom bonbardnent) (MrH)+ ESI (el ectrospray ionisation)
(MtrH) + WO 2007/ 054138 PCT/ EP2006/ 004656 -168 APCI - M5 (at nospheric
pressure PMBHEEF43%5ni sation - mass spectronetry)  ( M-H) RCHRRRAPH/ 4456
504 O+H\ +0 NHRII 10 OHL OH G- 449-O0 kI HO15 H/J rac-1
rac-2 a. Reaction in the presence of trifluoroacetic acid (TFA) 20
The solution of the TFA salt of 4-tert-butylaniline in acetonitrile
(4-tert- butylaniline (0.50 g, 3.35 nmml) was taken up in

acet oni tri | eWede @dded, agd|the) prﬁLEEVWcDWﬁA”(S@d:{B’emIQBt A Iﬁni‘ﬂ’)e orlour-
sl owl y added t t,0.,.a soI

cooled to OCI":\@ofgbalﬁli \géﬁlarﬁr%llregp& ymn%&q%qg&ﬁgéﬁﬁ%ﬁﬁmﬂh% ﬂned giving

equi nol ar arrmmtcaba&uriésfs gohgiouhdt esb-13hddidichiviiie: ZFhdhamer Niquor was
acetonltrlles , and the m xture was stirred at this tenperature
for a téurt hef %@f@#ﬁﬂ toTREYSSECHT 6 ref8nuavaRoRieT 38n@ iligoriat sames was

drynes$s and Bﬁﬁﬁé@??dc&%mﬁo H’r%aqg r%'ﬁﬂ”&%rgg% er{eﬁie}ﬂ’ng'%@ g(@ UM GRRS

solid, which prove Fespective
racem c trangwmgsrameﬁpound 35 In order to separate the ci s/traps

i sorners, was taken up.in 1 N HC in isopropanol
m), 100 m %F?ag ﬁymo%}f%gﬁ r%qu %%{%%)‘(\@ﬂ@ Sepalraateg into th(e corre-

sponding enantlomers by chiral HPLC (2x Chiralpak AD 20um, eluent:
C 10 methanol) and reconverted into the hydrochlorides.
o8 '
The individual compounds can subsequently be processed further by

known methods.

15
For example, they can be esterified using a carboxylic acid. It is likewise
possible to convert the free hydroxyl group into a leaving group using
methanesulfonyl chloride and into the corresponding amines or nitriles by
00 reaction with nucleophiles, such as, for example, NHs or NaCN,
All f'ur_ther compounds of the formula | can be obtainéd_analogousiy using
( the corresponding precursors. The following examples relate to pharma-
C) ceutical compositions.
25
30
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WO 2007/ 054138 PCT/ EP2006/ 004656 -169 were added, and the product
was cry 1] ] verni ght at 4C. The colour- |ess sol}| i ed
of f, MZ‘%@&L‘W"?E’% little diethyl ether and dried, gi VFQB’WE’*"““‘%
col ourl ess conpound rac-1 hydrochl ori #é0-The nother |iquor was 5
evaporated to dryness in a rotary evaporator, and the cis isoner was
purified by colum chromatography and converted into the

hydr ochl ori de, iving rac-2. Relatively small anounts of rac-1 and
rac-2 were gé%@?&%%d into the corre- sponding enantioners by chira
HPLC (2x Chiral pgk, AD 2}pm eluent: 1@,4etha
into the hydrochloridés. J The individual
be processed furthepDy, known nethqd§.
esterified us dar bpxylic,acid. ikt j ewi s@ posgi ble tlo

convegt thefFfrag hydryxyl group-inko 3 @

met hanesul f onyl 3\{ de~and into the eg sponding am ne
nitriles by 20 reactio t h nucl eophi | es, sus, for exarrphi e,
or NaCN. All furthen co unds of the formil a an be obtai ned

anal ogously using the correspondi ng precursors. The follow ng
exanples relate to pharma- ceutical conpositions. 25 30 35

2007/ 054138 PCT/ EP2006/ 004656 -170- Exanmple 2 Chiral OH Chir OAS
ChiraLmN OOFFFFOFFO ab

"e and recgpyert ed

exanpl e,F;:hey gan~pe

Ne >
Chirat - N Chital ~d’
I/ 7/
0 o
O W\ d K
F _N F
N7 | = : N @
15 5 Z 4

a.

The alcohol 1 (1.00 g, 2.75 mmol) were suspended in 10 ml of DCM, tri-

20 ethylamine (0.76 mi, 5.48 mmol) was added at RT, and methanesulfonyl
chloride (0.22 ml, 2.84 mmol) was subseqguently added dropwise, likewise
at RT. The solution was stirred further overnight, the soivent'w_as removed,
the crude substance was taken up in ethyl acetate (50 ml) and extracted 2

\) | x with water. The organic phase was dried, filiered, and the sclvent was

25 removed, giving 1.15 g (2.61 mmol, 95%) of yellowish crystals of high

purity which was characterised as comp. 2.

b.
30 Compound 2 (1.00 g, 2.27 mmol) was dissolved in a saturated solution of
ammonia in MeOH {about 5.9 m, 20 ml) and stirred in a pressure flask at
100°C for 18 h.
The excess ammonia was evaporated off, the solvent was removed, and
the residue was processed further without further purification, giving 0.81 g

35
(2.22 mmol, 98%) of yellowish crystals of compound 3.



5FF\-~-FOChiraI N, /o Chiral NN i OO s SOFFOFFOF\
INF d 15 4 The alcohol 1 (1.00 g, 2.75 nmmml) were suspended in
10 m of WOOY%‘“”’ZO ethylamine (0.76 m, 5.48 mmol) waRCTAERIEGH/ Q656
RT, and net hanesul fonyl chloride (0. 2217mh 2.84 mmol) was
subsequent |y added dropwi se, |likewi se at RT. The sol ution was
stirred further overnight, the solvent' was renoved, the crude

subst ance was taken up in ethyl acetate (50 ml) and extracted 2 (

X with water. The organi c phase was dried, filtered, and the sol vent
was 25 removgd, giving 1.15 g (2.61 mmol, 95% of yellow sh crystals
of high purity which was characterised as conp. 2. b. 30 Conpound 2
(1.00 g, 2.2Themming ?y\(ﬂs?ﬁligsﬁci]ﬂ/mmdlhweresatseo%ﬁdn g6l at 6DCM, triethyl-

ammonia in MOH m) and stirred in a pressure flask
at  108C fora‘ﬁn%?{?gﬁ Q’c@g]@” ﬁ)ﬁfc{faﬁéi gapoing %whéfﬁpprqn?@esm vent
was renoved,

further puri ?l?‘gtg?t |I gﬁfotrg:é\fpﬁ‘? @wgzlwﬁ%@gggg %gé@%&? 9 a}%l%gﬁf B\IIW!Sﬁ
crystal s of dmveamdRI. Ws&ﬂﬂmm@a$%rr@6ﬁu&ﬁéﬂﬁﬁér®@m%e salvEnt was

The amine 3 (0. 75 2. 07 wer e d| oI ved |
(enmyls o bt ng sniie Sibokanta s Ren e sl SRiataad mi and
3-chl or opr OD@ﬁﬁa&éaszﬁwth%tef 'ﬂfé &@a%?c mlasezwgé dmal iltd/88, and the
subsqu&nt | y added drdpw se, kew'se at e sol ution was
fur twvel@t\/\@aw@hpyed h:ﬁwsglaléﬁng (e mneolp82%,) of hellewisterystals,
st ance acetate (50 m) and extracted 2 Xx
i/t h wat er g&%%%ﬁ% E%F‘u Wpeg filtered, and the
d.
15  Compound 4 (0.5 g, 0.98 mmol) was dissolved in 10 m! of an 8 M solution

of methytamine in methano!l and stirred in a pressure flask at 100°C for
18 h. The product was subsequently precipitated by addition of water, fil-
tered off and purified by column chromatography (methanol/ethyl acetate/

00 “ oyclohexane, gradient), giving 373 mg (0.75 mmol, 75%) of a colourless

solid, which was cenverted into the hydrochloride in the usual manner.
L} [}
C N\S’P
O Chiral J m
N o)
25 F 5, ;
6
30 e.
The amine 3 (250 mg, 0.69 mmol) were dissolved in 4 ml of DCM, triethyl-
amine (0.19 ml, 1.38 mmol) was added at RT, and 2-chloropropane-
sulfonyl chloride (0.37 ml, 2.07 mmol) was subsequently added dropwise,
35 likewise at RT. The solution was stirred further overnight, the solvent was

removed, the crude substance was taken up in ethyl acetate (50 ml) and



10 sol vent was renoved, giving 0.85 g (1.67 mml, 82% of yellow sh

crystals j was characterised as conp. 4. d. 1
6{@@&%&%f %C@ﬂﬁaﬂﬁﬂﬁméﬁ

(0.5 g, was dissolved in 10 M of an 8 M solution

met hyl ami ne in methanol and stirred i-d7& pressure flask at 100C for

18 h. The product was subsequently precipitated by addition of water,
fil- tered off and purified by colum chromat ography (nethanol/ethyl

tate/ 20 | d 3 5 f
2 cotour | esEXIEHRRE X MinafREE T hiaeit b Tse e MBiety Bl Bpo i °
the usual ”BBN@hth'sNem@ve@ %fvﬂg%1mgr(@|6mnﬁ@|1@%b oepen@hns@ 1 25
FFa~FOt/FO\N3 The amine 3 (250 ng, 0.69 nmol) were

di ssol ved i arystats, \UlﬂICD@MS charecigyised @8 omnpB8.19 m, 1. 38 m"rDI) was
added at RT, and 2-chl oropropane- sulfonyl chlori de (0.37 m, 2.07
nol ) gwas subsequent |y added dropw se, 35 likewi se at RT. The
solution wag stirred further: overnight, the sol vent was rermved 't he
crude substance was taken ug in ethyl acetate

2007/ 054138 TheRUirpaudi® 6468619279 W&)&%@%@\!Sﬁowewﬂ R %\M %fP'U“@r"hef
Joals _. .
o santc 2hesmiBSilinel HLEpot 908 KB ARl YERt st ABKRL

gi ving 312 ow sh
charact eri sedsagneveg, afd the tesidud hasspurfiieddiy plepérdike regers@dythasen! )

di | ved M sol f d i in THE (1.00 m
and st/0; red HRIG feion i SRBIOTHEARAt YR O- o' TERNGMNIAdTEhe
;565' due vas sl S PEERAL/ULEs s8YEr sed- phase

15
20..
25

30

35



10 HPLC (acetonitrile/water gradient with 0.1 % of TFA), giving 49 ng

(0.08 Mo 9 a colourless solid. 15 20 C 0 25 30.. 35
2007/ 0541%%%%@006/ 004656 -173- Exanple A Assay | ‘SFHEg000/004656

efficacy of the conpounds according to t#%e-invention can be deter-

m ned, for exanple, via the Egs ATPase activity, which is neasured
via an enzymatic regeneration of the product ADP to ATP by nmeans of
pyruvate Kkinase (PK) and subsequent coupling to an NADH dependent

| act ate de- hydrogenase (LDH) reaction. The reaction can be nonitored
via the 10 cExB#fplen:aksespance at 340 nm by coupling to the

NADH- dependent LDH. The r'egenerati on of the ATP sinultaneously
ensures that the sub- strate concentration remains constant. The

~change in ab b ' uni t, are anal ysed graphj.cally and
l'i near 5regr ezgéo%ﬂgg?fﬁgéﬁ%%m%o' e aq%! 'inguté)] HWVEBL{?n @éi B3 d(ﬁ?er—
the reacti onmifed@ ol ex&nphs ey (Hel Egh & Tamadal aait9PwhfchtiBeneasured via an
antiprotozoic pentamdine and the inhibitors of ~ 20 kinesin ATPase
Eg5/ KSP r esuffaymatic regenggaiion phiite perduasdidtie ATP byl mepne-of pyruvate

liferation t A r.Gi N CT116.. E
i nhibitors a@@é%%@aﬁt@g%ﬁ%%eﬁ ﬁggéﬁrﬁﬁg\%ﬁt %/!Ay]ﬁgdléhﬁ?%?q[ I@ﬁ%te de-
course of ahydregerhse cy @i oméctpri OThe i=cdoni Sarlt N SEPARGEHONIDfthe
the spindl e poles. 25 The determ nation of the efficacy of the

cqpounds of SHAI4 4 ARSRMhancec 8 ithg &Yt eURlinGein ftom NADEoRendsNén

P conpoungdgsof - : / ' 0 )

Jheh compoundsHOFTHARamich ¥r 0 2s!shhulEH SR BhSuldsCMal e Sub
strate concentration remains constant. The change in absorbance per time
unit are analysed graphically and a linear regression carried out in the

15 visually linear region of the reaction.
Example B: Assay il

20 The combination of the antiprotozoic pentamidine and the inhibitors of
: kinesin ATPase Eg5/KSP results in increased inhibitory effects in cell pro-
liferation tests with the colon E;a_rcinoma cell line HCT1186.

/g. Eg5 inhibitors adversely affect the ATPase activity and inhibit the course of

the cell cycle owing to an error in the separation of the spindle poles.
25

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

bination assays:

10° to 10* cells of a defined cell line (HCT116, Colo 205, MDA-MB 231,

35 etc.) are sown into each well of a 96-well microtitre plate and cultivated

overnight under standard conditions. For the substances of the combina-



bi nati on assays: 103 to 104 cells of a defined cell line (HCT116
Col o 205, MDA-MB 231, 35 etc.) are sown into each well

m croti t}h'gzapvgqsélzgnd cultivated overnight under st andgf:a/‘?t%‘ilpéfof"}ﬁaﬁs
For the substances of the conbi na WO-20@7# 054138 PCT/ EP2006/ 004656
-174 tion to be tested, 10-50 mM stock sol utions in DVSO were
prepared. Dilu- tion series (generally 3-fold dilution steps) of the

i ndi vi dual substances were_conhi ned with one anot(ﬂ in the form of
a pi petti ngtieRfRRe tesiesd. 03BN SiRGSIULIGR INeDis ﬂ“@rﬁlprﬁﬁp%"qgl\/b@“

final conce ( n
M xt ures wepéﬁ gédéé%% fﬁ %ﬁ%&:glfpédlhmﬂwﬁtst%ebﬂqﬁjceuygﬁggwp g?&%{}c?sure
condi ti ons fvere aombinédwidBohewaretheyt int the &moh obh pihetticgl $¢hemé deee

Crystal Violet st f.th ||
LT et on sfheme bRlod hie SRaf i nae o QUi R At Eo R 0 5% on

at 950 10 NGAMANSRAINGY, HRECLEABACE ORI e S Wohd adtibd I8 Bal Shias 2

quantitative ‘measure of the adherent cells present. Schene
Conpounds ofverdédéndubahed anden caiiesadditionsSeg alivriner 42 hcgws,AABttye eny

ovs 8 & o (Pl T euiRIch CRETSIRG stanideot GRS Yae siibd il Red,

AAR G0 | extradtiortof the Crystal Violet from the fixed cells, the absorption at 550
10 nm was measured specirophotometrically. It can be used as a quantitative
.;;D measure of the adherent cells present.
Scheme
15

Compounds of the formula |

o
-

i 2 3 4 5 6 7 8 9 10 1i 1i2

: A 8iy|27y|9y |3y| v | O
20 o
A 81x empty | empty j empty{.
) ]
. 0.5%)0.5%|0.5%
C| 27 x DMS | DMS | DMS
: clo]o
“) B 9x
A 25 Compounds
of the formula g 3%
V
E x
G| o
H

30
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30 35 WD 2007/054138 PCT/ EP2006/ 004656 -175 The fol | owi ng exanpl es
relate to‘ﬁxgaﬂ" fs: Exanple C Injection vials 5 A sol ution of
100 g of an a('[:) ’?%‘z% ngredi ent bf the formula | and 5 g i RS T
hydr ogenphosphate in 3 | of bidistilledlater is adjusted to pH 6.5
using 2 N hydrochloric acid, sterile filtered, transferred-into
injection vials, |yophilised under sterile conditions and seal ed

under sterile, cangditions. 1Q Each, injection vial contains 5 ng of
active ingregpgﬁf’ﬁow'ﬁgaﬁﬁ?%&ﬁ? réa}gep@sqnpg;cia&erﬁ. A mixture of 20 g of
an active ingredient of the formula | with 100 g of soya lecithin
and 1400 g of cocoa butter is nelted, poured into noulds and allowed
to cool . Eachxaumedi:t iigctiontvddlss 20 ng of active ingredient. 20
Exanple E: Solution A solution is prepared from1l g of an active
ingredsent of the fornula I, 9.38 g of NaH2PO4 2 H20, 28.48 g of

Na2HPOA 12 A2Qlatish 6f 10® g arb&ﬁﬂf@'ih@r@d%zﬁg@g&gé feltndia | 848 9% ofliiso-

bidistilled water. The pHis adjusted to and the solution is

made up to 1dimyAydgenPhpseiwisyn drireididistiltas watsrés adjustat ioqpH 6ah be

used in the f e O t 30, 500 po of an
active ingr eﬁ?émfgf}%ﬁ%gilgﬁénﬁf;@?@iﬂlegﬂﬁ?r?gd{}éﬁgﬁr@g.'gtog'n %Qéléae!?'i ne
under asept i lyopbitidéd ivodsr sB5ilAE2HHIND 9Ad 38aRATY RIS B QmARions176-
Exampl 5 G Tablets A mixture of 1 kg of active ingredient of the

fornul a |, 4ERED sHieetign Yakconjansh [y efagivednaragiatiich, 0.2 kg of talc
,aﬂ 0.1 kg of magnesium stearate is

Example D: Suppositories
15 A mixture of 20 g of an active ingredient of the formula | with 100 g of soya
lecithin and 1400 g of cocoa butter is melted, poured into moulds and

allowed to cool. Each suppaository contains 20 mg of active ingredient.

Example E: Solution

20
' A solution is prepared from 1 g of an activé ingredient of the formula |,
( 9.38 g of NaH PO, - 2 H»0, 28.48 g of NayHPO4 - 12 H;0 and 0.1 g of
’j benzalkonium chioride in 940 mil of bidistilled water. The pH is adjusted to
25 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
30

500 mg of an active ingredient of the formula 1 are mixed with 99.5 g of

Vaseline under aseptic conditions.

35



pressed in a conventional manner to give tablets in such a way that
each taRlefpespiial ns 10 ng of active ingredient. Examle X a98es
10 Tabl ets are pressed anal ogously to Exanple E and subsequently
coated in a conventional manner with 1dScoating of sucrose, potato
starch, talc, traga- canth and dye. 15 Exanple 1: Capsules 2 kg of
active ingredient of the formula | are introduced into hard gel atine
20 capsul esd venitjopnal manner in such a way that each capsul e
con- tains %QF@“%?@t ﬁ%%‘?@%i ve ingredient. Exanple J: Ampoules 25 A
solution of 1 kg of active ingredient of the formula | in 60 1 of

bidistilled water is sterile filtered, transferred i nto anpoul es,
| yophi | i sedAunbidireselel kg of agibirdinorashentgidhedamedalnd e ofdagipse

W0 2007/ 054138 SETPERS0OKT Doagee o7y Buf BTt POy E Shrerdds Of

t he for nmulaplesseREE2R nvaRliobiiIndnndlto, giviRealAdls id slich BAWEY that esfohch
15 Wdenot es or N, RL, R2, R3, independently of one another,
denote H, Alablaigontamstét wargfiactivaingrediend) | -sa, - (Cv2) " - SCF3,

Example H: Dragees
10
) Tablets are pressed analogously to Example E and subséquently coated In
a conventional manner with a coating of sucrose, potato starch, talc, traga-
canth and dye.

Example |: Capsules

2 kg of active ingredient of the formula | are introduced into hard gelatine
2‘)0 : capsules in a conventional manner in such a way that each capsuie con-
tains 20 mg of the aclive ingredient.

Example J: Ampoules

»

25 A solution of 1 kg of active ingredient of the formula | in 60 | of bidistilled

water is sterile filtered, transferred into ampoules, lyophilised under sterile
conditions and sealed under sterile conditions. Each ampoule contains

10 mg of active ingredient.
30

35
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20 -ECY2)n-SCN, -(CY2)n-CF3, -(CY2)n OCF3, R NR NR2, X(CY2)nXR,

X(CY2) nY, | oal kyl, (CY2)nCH=CH2, cycl oal kyI SHEB2006/0040s

S CF3, O&@!&}@&é’( CY2) n- OH, - (CY2) n- Q02R, - (CY2)n- ONCTLFZ006/UH0S6
-(CY2)n-Hal, -(CY2)n-Y, 25 -(CY2)n-NR2I7{E€Y2)"- A, (CY2)"- OCOA,

- SCF3, (CY2) , CONR2, -(CY2), NHCOA, -(CY2)n-NHS02A, SF5, Si(CH3)3,

CO (CY2)n-CH3, -(CY2)n-N-pyroli- done, (CH2)nNROOOR, NRCOCOR, NCO 30

(CH2) n00OR, NCOOR, (CH2)nOH, NR(CH2) NNRg NR( CH2) nOR, NCOR,

(CH2)n-aryl, (CH2)r,-heteroaryl, (CH2) nf—'{? %X( CH2) n- aryl ,

(CH2) nX( CHZ) n- het eroaryl, (CH2) nCO\IRZ 35 XCONR( CH2) nNR2,

N[ (CH2) nX000R] CQ( CH2) , ar yI WD 2007/ 054138 PCT/ EP2006/ 004656 -178

N[ ( CH2) nXR] CQ( CHO)gmpHhds oMHe(fGHRURXR] CO (C H2)nX-aryl, N

[ (CH2) NXR] SQ2(C H2)n-aryl, N (CH2) nNROOOR]CQ(CH2)n-aryl, 5

N (CH2)jnNR2] CQ( CH2) n-aryl, N ( CH2) nNR2] CO( CH2)\RBRRY!

N[ (CH2) nNR2] S2( CH2) n- ar yI N[ ( CH2) nXR] CO( €H2) n- hetzer oar yl, 10

N (CH2) nXR] CQ( CH2) nX- het eroaryl, CO aryl, 02-aryl,

N[ (CH2) nXR] SQ2( CH2) n- heteroaryl, N[ ( CHZ)@ OR] CO( CH2) r het er oaryl ,

N[ (CH2) nNR2] CO( CH2) n- het eroaryl,t 15 s

N[ ( CH2) nNR2] CO( CH2) nNR- het er oar

10

in which
15 W denotes CH or N,

R1, Rz, R3, independently of one another, denote H, A,

aryl, heteroaryl, Hal, -(CY2);-SA, -(CY2),-SCF3,

20 -(CY2)s-SCN, -(CY2)n-CF3, -(CY2),-OCF3, R, NR-
NRz, X(CY2)aXR, X(CY2)nY, (CY2)r-cycloalkyl,
(CY2),CH=CHa, cycloalkyl, -SCHs, -SCN, -CF3,
-OCF3, -0A, -(CY2)s-OH, -(CY2}p-COzR, ~(CY2)n-
CN, -(CY2)n-Hal, -(CY2)n-Y,
-(CY2)n-NRz, (CY2)r-0A, (CY2),-OCOA, -SCF;,
(CY2)n-CONR3, -(CY2)-NHCOA, -(CY3)-NHSO-A,
SFs, Si(CHa)s, CO-(CY2)a-CHs, -(CY2)}n-N-pyroli-
done, (CHz)nNRCOOR NRCOOR, NCO,

30 (CH):COOR, NCOOR, (CH2)sOH, NR(CH2):NRz,
C(OH)Rz, NR(CH,),OR, NCOR, (CHy)n-aryl,
(CHy)n-heteroaryl, (CHa)iR', (CH2).X(CHa)r-aryl,
(CH2)nX(CHz)y-heteroaryl, (CH2),CONRy,

35 XCONR(CH2)nNR;,
N[(CH2):XCOOR]JCO(CH,)n-aryl,

25



together also denote -N-C(CF3)=N-, -N-CR=N-, -N-N=N- and where

non adj 30%&3{@54&59@5 may al so be repl aced by X 20 YNge?%tP%G)jMﬁgg

enotes -NR SO2-, -S2NR -, -CONR -,
COO ooC-, CO -S2-, -X-, NRCCNR-W&S OCONR -, -NR COO-,
-CSNR'-, -NR'CS—, -NR'CSNR'-, -SCONR -, -NR CCs-, -OCSNR'-,
NR1CSO-, SCSNR -, -NR CSS or a single bond 30 A denotes al kyl or

cycloal kyl, in V\/m ch one or epl aced by Hal, Hal
denotes F, C, Br or 35 WO ﬂﬁé@?‘éﬁ%ﬁ@@/@%&ig‘oe/ 004656 -179 R
denotes H or A, in the case of pgmgp,)(m@@(cmgﬁx%ryl; oget her al so

-(CH2)5-, -(CH2)4- or -(CH2)n- % X enotes 0, Sor NRlL, R6
denot es phenyl, 2-, 3- or 4- per Ha)n W$Qﬁ@‘l’2 )R y] or thienyl,

each of which is unsubstituted RE’I@ g{] @Kblqs hstjtuted by HaI,
CN, OH, CF3, OCH(CF3)2, BRG é ~0) - R,
(C=0) - , (CCO-0rR, Hor A lw[@HQ)HNRéEI(D(@Hg)Q-,aM 2, 3, 4, 5, 6 or

7 20 and sol vates, tautoners, salts and rrers thereof
i ncludi ng mi xtures thereof i n NX¢He)aNRs LCé?éﬁ% ﬁﬁ -aryl,

N[(CH2}sNR2]SO2(CHz)s-aryl,
N[(CH2)nXR]CO(CHg)n-heteroaryl,

- 10 N[(CH2),XR]JCO(CH.).X-heteroaryl, CO-aryl,
SO0s-aryl, N[(CH2)nXR]SO2(CHz),-heteroaryl,
N[(CH2),NRCOOR]CO(CHy)-heteroaryl,
N[(CH2)nNR2]CO(CHz)q-heteroaryl,

15 N[(CH2)sNR2]JCO(CH2).NR-heteroaryl, R'and R®
together also denote -N-C{CF3)=N-, -N-CR=N-,
-N-N=N- and where non-adjacent CY; groups may
also be replaced by X

20
Y denotes H, A, Hal, OR, E-R’,

E denotes -NR'SO,-, -SO.NR'-, -CONR'- -NR'CO-,
-COO-, 00C-, CO, -S0;-, -X-, NR'CONR'-,
25 -OCONR'-, -NR'CO0-, -CSNR’-, -NR'CS-,
‘NR'CSNR'- -SCONR'-, -NR'COS-, -OCSNR'-,
NR'CSO-, SCSNR'-, -NR'CSS or a single bond

S 56* A denotes a!kyl or cycloalkyl, in which one or more H— -

atoms may be replaced by Hal,

Hal denotes F, Cl, Bror |

35



25 2. Conpounds according to Claim1l in which RL denotes A, CF3,
OCF3, SA, , -OCOA, Hal, SCF3, t-butyl, -CH

| sopropyl é@h}%ﬁg%%\l met hyl . 30 3. Conpounds accordi ng%b%ﬂnﬁ/ Otgirs's
2 in which R2 denotes H 4. Conpoundsléd8eording to one or nore of
Clains 1-3 in which 35 R3 denotes H WD 2007/054138

PCT/ EP2006/ 004656 180 5. Conpounds according to one or nore of

el ol tal il HelReral 1 rercore e the REpERgRMHIR aficRls

Hal 1 15 OCH(CF32 HO | OH 9HabgétBer bl -(CH.)Ea!-(CBY.Gbt X NO X X X

NO2 2 or
~(CH2)n-X-(CHa)n,
5 1
X denotes O, S or NR,
R® denotes phenyl, 2-, 3- or 4-pyridyl, pyrimidyl, furyl

or thienyl, each of which is unsubstituted or mono-
10 or polysubstituted by Hal, CN, NO,, OH, CF;,
OCH(CF3)2, OCOCHj; or A,

R’ denotes (C=0)-R, (C=0)-NR;, (C=0)-OR, H or A
15
and
n denotes.O, 1,2,3,4,5,6o0r7
20 . . .
and solvates, tautomers, salfs and sterecisomers thereof, including
mixtures thereof in all ratios.
25 2. Compounds according to Claim 1 in which
R’ denotes A, CF3;, OCF3;, SA, SCN, CH.CN, -OCOA, Hal,
SCF3, t-butyl, -CH(CH3)CH2CHs, isopropyl, ethyl or
methyl.
a5 _
3. Compounds according to Claim 1 or 2 in which
R? denotes H.
4. Compounds according to one or more of Claims 1-3 in which
35

R® denotes H.



25 0\/ I P11 ~\/ 6. Conpounds according to one or nore of ains 1-5

in which es H 35 WO 2007/054138 PCT/ EP2006/ 0 =
7. Conpounds Es}ﬁ}ﬂaﬁe éSub formulae 11 to 159: H N~ // 5 96&@%006éﬁgq§6

N 10 H11 N, //SO O15 F F F C N180-20 12 u N~~ /s FF 25 F H
NNCH3 HN CH3 13 '

5. Compdunds according to one or more of Claims 1-4 in which
R® denotes one of the following groups:

s]
o ,,ﬂﬁj QL <>
ri WegteW

b/ OCH(CF,),
Hal + FC

X

\@/NOZ or S_TNOZ

10
cl

HO

25 m

{H} C%@

Hat

\@ Q

6. Compounds according to one or more of Claims 1-5 in which

7
30 R denotes H.

35



. 30 35, WD'2007/ 054138 PCT/ EP2006/ 004656 -182- 0 // O FF 5 F Ny CH3
\CH3 1 / 14 10 NHSS 0 FF FHCNH 15 s HI / 15 20 OFF F NHZ
25.H | 16 WR2007/0513830 F F C| F H 14, 35 17 WD 2007/ 054k G8/EP2006/004656

PCT/ EP2006/ 004656 181 -

7. Compounds of the sub-formulae 11 io 159:

10

15

20

25

13
30

35



.-‘183w‘.-OIfF FF S F1 wl / 18 10IN /S OFF F\ \' 1 151 HI /
19 HO 20 FF F HBCG-N-CH3 25 HII 110 CH3 N~ 30 O FF F O N
35.H/ 111 WAeeQeo7410%4138 PCT/ EP2006/ 004656 -184- O PCT/EP2006/004656

5
14

10

15
5

20

25
16

- 30
35 7



. N O FF CH2 5 F N112 10 CH3 O NS //O FF 15 F Fi3C-N~CFi3 H I /
113 O20 N, // //SI OFFINCHS I FI \ CH3 25 NI \ H/ 114 O
/[ & NCH3 1we todes#3fF 35 1.1 1 / 115 PCT/EP2006/004656

- 183 -

10

15

20

25
{10

35
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. WD 2007/ 054138 PCT/ EP2006/ 004656 -185 NS~ S FF OS5 F 1 / NH I /

116 10 H3C.N~CH3 slo 15 N~NHZ FF F 20 HIl / 117 FFOOH 25 F | - -
118 30- OW®PUPSEEE 0O 0OS F 35 H 119 WO 2007/ 054138  PCI/EP2006/004656
PCT/ EP2006/ 004656 -186 FF 0 NHiZ F 5 120,

12
10

15
13

20

25

114

35

115



S~ sy

ol

"FFONH10 F121 15 FFO NHF aNOH H20 122 FFONHF ONH 25 N
123 FFO-NH30 FI O-1SO / C 124 35 WD 2007/054138

PCT/ EP200B/00%94E8%138 187 FEF ONH F |1 \ 0 11 O 5 H/ , NECTER2005{00456
"NH10 FON N126 15 FF OOF ON Kgs

116

10

15

20

17

25

118

35
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. H.20 127' 0O 25 VWNH/ 128 030 FFONH F\ H N\ i\ 35 H.129 W
2007/ 054138 PCT/ EP2006/ 004656 -188 FF O OH F 5 H 130 00 0O 10 F
VON H 13WOiW75439 NH2 F 20 H 132 F F O NH PCT/EP2006/004656

- 186 -

S

120
10

121
15
20 122
25

123
30

124

35



25 F/ N1 \. 133 FFONH30H F\ NOH 134 35 W 2007/054138
PCT/ EP2006/ 004656 -189 FF O NHF ONH 5 NHI. 135 FF O NHO 10
F1l 011 WOMNOKOPIESCl 136 15 F F ONH F O1SO N h |./ EOUEP2005/094536
FFONHFO 25 N H 138 -187 -

5
125
10
126
15
20 27
25
128
30
35
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F FO 0 30 FO NHH 139 35 WD 2007/ 054138 PCT/ EP2006/ 004656 - 190-
OHFFO F5N140 O1l1 OS | 10 OO0 FN 15 141 F O NH2 20 F
~/ 142 23VE2@7QFHPSH | / 30 143 35 WD 2007/ 054138 PCT/ BEIGIRIGONEES

-191

- 188 -

5

130
10
. 131
15
20

132
25

133
30

f34
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HONH .F'FO5FH144 10 NH FFOF 15 N145 OC S=O 20 O NH
FFFN 41 25146 O-NS=O HNH F O30 FFH 35147 WO
2007/ 054138028/ EPPE06/ 004656 - 192- PCT/EP2006/004656

- 189 -

5

135
10

136
15
20 137
25

138
30

139

35



0 NH‘S FFO F 10 NO 148 N~~~y O FFOI15 FHI / 149 20 F F O
Ny 0O F150 250 HNNH 30 1I../ K1 / 151 35 WD 2007/054138
PCT/ EP2008Y@20938%54138 193- N N 5 152 1 QAc 10 F HN OAc  PCE/EP2006/004656

- 190 -

OH

5

140
10
15

141

I

20

142
25
30 143
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‘1_’51‘5?3. IOHOHd FHN20 FN154 25 NFF .30. F. NI / 155 35 WO
2007/ 054138 PCT/ EP2006/ 004656 -194- N2 FF 51 \ F N 156 0 10 HN
~{ F F 15v&2007105413857 O 20 O PCT/EP2006/004656

-191 -

5

144
10
15

145
20
25 ‘

146
30

147
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. FF.F 25/ %41/ 158 030 NK FFFI \ /N 35/ NI. \ 159 WO
2007/'054138 PCT/ EP2006/ 004656 - 195 8. Process for the preparation
of conpounds2af7/os41esfornula | according to Clains 1-6 amrdTa@hb®004656
sol vates, tautonmers and stereoi sonmers thereof, characterised in that

5 a conpound of the fornula Il R H-1®3AN2 Rlg, R n which R, R
and R3 have the neanings indicated in Caim1l, 15 is reacted with a
conpound of the formula IIl O 20 I1l R6(CR2)5 (CR2)5R6 in which R6
has t he meani ngs i ndi cat ed inICI aiml, 25 and

/N )

5
148 |
10 l
15
149 }
20 ’
150 ‘
25
- 30
151 ’
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.wi,th a conpound of the formula IV, the doubl e-bond isonmer (E iso- 30
mer) thereof or m xtures thereof NRSO2ZR1 O 35 IV WO 2007/ 054138
PCT/ EP2006¥0Q453F4138196 i n which R4 and R5, have the neamawWEP2006/004656

indicated in daim1, and, if desired, adi cal R7 which denotes H
is converted into a radi- cal R7 which “a neaning other than H 5
and/or, if desired, a base or acid of the formula | is converted into

one of its salts. 10 9. Process according to laim8, characterised
in that the reaction is «carried out jsNthe presence of a protonic
acid or Lewis acid. 10. ProcCe CCO dfngto Claim8 or 9,
characterised in 15 is carried out in the presence
of trifluoroacetic a6id, 0- i sopropanol, bismuth(lIl)

chl oride, ytterbiurn i e, scandiun(Illl) triflate or
ceriun(]V) ammoni um ni { 11.| Medi cament conprising at |east one
corrpourﬁj of the fornmul a Opaccordimgyto Caiml to 7 and/or salts,
sol vates, tautoners and stergpisone hereof, including m xtures
thereof in all ratios, and optionaklxy”excipients and/ or adjuvants.
25 12. M xture conprise one or nore conpounds of the fdBAula | and®
amount of one or nore conpounds of; e formul a V, anal ogues thereof
and/ or netabolites thereof 30 Rg” "(CH)P z' Ro Rs 35 in which

10 ' . OAc

15
153

20
154

25

- . 30
: 1565

35



. VWD 2007/ 054138 PCT/ EP2006/ 004656 -197 Y' and Z' each, independently
of one another, denote 0 or N, RO and R10 each, independently of one
anot her, d¥Qe0e/05413@H, hal ogen, OC1-10-al kyl, OCF3, NO2 mrrai¥idos/604656
denotes an integer between 2 5 and 6, each inclusive, and R8 and R11l
are each, independently of one another!94n the neta- or
para-position and are selected fromthe group: NHNOH N 10 </ J

NH2 NH2 NH N N,Nand NOH N NN NH2 15 CH H 13. Mxture according
to Claim12, where the conmpound o he formula V used is pentam di ne
or salts thereof. 20 14. Use of fonp®lihds according to daim1l to 7
and salts, solvates, tautoners and stereoisoners thereof, including
m xtures thereof in atl ratigQ of the mxture according to daim
12, for the preparatyon of 25
di seases whi ch can bpe-jafiy c py the inhibition, regulation

and/ or Srodul ati on Bf t oticl notor protein Eg5. 30 15. Use-of
conpound -accord ing te _Ca L0 7-Qr the mxture according to
Claim 12 for the preparation B a ment for the treatnent and
prophyl axi s of cancer di seasebl 16 gl according to Caim15, where
the cancer diseases are acconpa- 35ed by a tumour frgg the group

of tunours of the squanous epithe- |ium bladder, stonmach, ki dneys,
head arlld neck, oesophagus, cervix, WO ZD07/054138 PCT/ EP2006/ 004656
0

N™ "NH

=

15
157

20

25
158

- 30

35
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.-198'thyroid, intestine, liver, brain, prostate, urogenital tract,

| ynphatic_sys- tem3 stomach, larynx and/or lung. 5 17. Use accordin
to. O ai m ¥ 207 &4H% he tunour originates fromthe groupPFIATE6{084656
| eukaem a, |ung adenocarcinoma, snall-cald_lung carcinomas,
pancreatic cancer, glioblastonmas and breast carcinona and col on
carcinoma.. 10 18. Use according to Caim 15, where the cancer disease
to be treated is a tunour of the blood and i mmune system 19. Use
according to Claim 18, where the tunour originates fromthe 15 group

of acute mnyelgoi d ] L& (Wl .
Pynphat o edkaoiiSE5eE Brthe HAafMUE cBhthd S The forfighb T acgorging
conpounds of t he té GHawmhs 146 acd salis, xpltates] mutordetstant sirdéoisomeds

physi ol ogically acceptahl e salts and sol vates thereof for the
preparg tion of %&erﬁghi%@ﬁﬁe”%?’ It H&tt r eat nent of tumours in

conmbi nation w thy @hpeliRReinERriefif ective amount of one or nore
conpounds of the fornula V, anal ogues thereof and/or netabolites-

thereof 25 - - RB Rl1 Y-(CH2)P Z Ro Rs V 30 in which Y and Z
each, independently of one another, denote O or N, RO and RI10 each,
i ndependent |y of one anot hdf\ derote g, OH hal ogen,- OC1-10-al kyl,
OCF3, NO2 or NH2, n denotes_a ger bet ween 35 and 6, each

i ncl usi,]ée, and R8 and R11 dRe i ndependentfy of one another, in
PCT/ EP2006/ 004656 -199- group: b5, NH NCH N

t he met or para-position and gjigct ed fromthe WO 2007/ 054138

in which R', R? and R® have the meanings indicated in Claim 1,
15 '

is reacted with a compound of the formula [l

O

20 | P i

R5(CR,), (CR,).R8

in which

R® has the meanings indicated in Claim 1,
25

and

with a compound of the formula IV, the double-bond isomer (E iso-
30- mer) thereof-or mixtures thereof

NRSO,R!
O

35 N




Z N2 N HNNONand NOH N~ NN H NHZ 10 CH where the conpounds
of the fowoubmm/is4m8d the conpounds of the formula V, 1pcempbeugdessss
t hereof and/or netabolites thereof are adm nistered sinmul taneously
or within 14 days of one another in ant#hts which are sufficient to
inhibit the growh of a tunour or of other hyperprolif- erative
cells. 20 21. Use according to Caim20, where the conpound of the
formula V used insviienRinindi R have $ied hiedriyssialiicaléd inUsriraf1,conpounds
of the formula | according to Cdaiml to 7 and/or 25 physiologically
acceptabl e salts and solvates thereof for the prepara- tion of a

medi canent for t : RN : e t.ocally ..
ef fective amount 0 ’qg%%bhr{gagkpﬁﬁgﬂﬁ%%nﬁ%eg'_lnsg%%r&'%lrr:tl-eg-lhﬁ)eéé K
conbi nati on wi t teal &ivdtibie hapya mednmgcotipothzth Hy om t he 30 - group

_1 ) destrogen..receptor_nodul ator, 2) androgen receptor nodu- 3)
retinoid receptor nodul ator, 4) cytotoxic agent, 5) anti- lator,
proliferative aggi/or ®gdyi@ay! -protein transferase inhibitor, 7) HVG
CoA reductase inhibitor, 8) HV protease inhibitor, 9) reverse
transcri ptase i rehbs$a or aciddf1be féonmulhdis emmiertpehiat sne ofiitbisafiss. 35

10 9. Process according to Claim 8, characterised in that the reaction is
carried out in the presence of a protonic acid or Lewis acid.

10. Process according to Claim 8 or 9, characterised in that the reaction
15 is carried out in the presence of trifluoroacetic acid, hexafluoro-
isopropanol, bismuth(lll} chloride, ytterbium(lil) triflate, scandium(lll)

triflate or cerium(IV) ammonium nitrate.

11. Medicament comprising at least one compound of the formula |

20
according to Claim 1 to 7 and/or salts, solvates, tautomers and
stereoisomers thereof, including mixtures thereof in all ratios, and
optionally excipients and/or adjuvants.

25 12. Mixture comprise one or more compounds of the formula | and
amount of one or more compounds of the formula V, analogues
thereof and/or metabolites thereof

—_— - 30 — —

35

in which
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Y’ and Z’' each, independently of one another, denote O or N, R® and
R each, independently of one another, dencte H, OH, halogen,
OC1-10-alkyl, OCF3, NO2 or NH, n denotes an integer between 2
and 6, each inclusive, and R® and R'" are each, independently of one
another, in the meta- or para-position and are selected from the

group:

NH NOH N
~,. <=
- NH, | NH, | ﬁ |

N N and NOH
—7 7
N N—N NH
/ H 2
CH, .
Mixture according to Claim 12, where the compound of the formula V
used is pentamidine or salts thereof.

Use of compounds according to Claim 1 to 7 and salts, solvates,
tautomers and stereoisomers thereof, including mixtures thereof in all
ratios, or of the mixture according to Claim 12, for the preparation of
a medicament for the treatment of diseases which can be influenced
by the inhibition, regulation and/or modulation of the mitotic motor

protein Eg5.

‘Use of compound according to Claim 1 to 7 or the mixture according

to Claim 12 for the preparation of a medicament for the treatment and

prophylaxis of cancer diseases.

Use according to Claim 15, where the cancer diseases are accompa-
nied by a tumour from the group of tumours of the squamous epithe-
lium, biladder, stomach, kidneys, head and neck, oesophagus, cervix,
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18.

19.

20.
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thyroid, intestine, liver, brain, prostate, urogenital tract, lymphatic sys-

tem, stomach, larynx and/or lung.

Use according to Claim 16, where the tumour originates from the
group monocytic leukaemia, lung adenocarcinoma, smail-cell lung
carcinomas, pancreatic cancer, glioblastomas and breast carcinoma

and colon carcinoma.

Use according to Claim 15, where the cancer disease to be treated is

a tumour of the blood and immune system.

Use according to Claim 18, where the tumour originates from the
group of acute myeloid leukaemia, chronic myeloid leukaemia, acute
lymphatic leukaemia and/or chronic lymphatic leukaemia.

Use of compounds of the formula | according to Claim 1 to 7 and/or
physiologically acceptable salts and solvates thereof for the prepara-
tion of a medicament for the treatment of tumours in combination with
a therapeutically effective amount of one or more compounds of the

formula V, analogues thereof and/or metabolites thereof

o Y'——(CH,);—=2

R' R Vv
in which
Y’ and Z' each, independently of one another, denote O or N, R® and
R'® each, independently of one another, denote H, OH, halogen,
OC1-10-alkyl, OCF3, NOz or NH;, n denotes an integer between 2
and 6, each inclusive, and R® and R"" are each, independently of one

another, in the meta- or para-position and are selected from the
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group:
ENH NOH N
NH NH /Nj
2 2 H

where

the compounds of the formula | and the compounds of the formula V,
analogues thereof and/or metabolites thereof are administered simul-
taneously or within 14 days of one another in amounts which are
sufficient to inhibit the growth of a tumour or of other hyperprolif-

erative cells.

Use according to Claim 20, where the compound of the formula V

used is pentamidine or salts thereof.

Use of compounds of the formula | according to Claim 1 to 7 and/or
physiologically acceptable salts and solvates thereof for the prepara-
tion of a medicament for the treatment of tumours where a therapeu-

tically effective amount of a compound of the formula | is adminis-

. tered in combination with radiotherapy and a compound from the

- _group.1) cestrogen receptor modulator, 2) androgen receptor modu- . .

lator, 3) retinoid receptor modulator, 4) cytotoxic agent, 5) anti-
proliferative agent, 6) prenyl-protein transferase inhibitor, 7) HMG-
CoA reductase inhibitor, 8) HIV protease inhibitor, 9) reverse

transcriptase inhibitor and 10) further angiogenesis inhibitors.



