WD 2006/ 002726 PCT/ EP2005/005981 -1 Tetrahydroqui nolines 5 BACKGROUND OF
THE | NVENTI ON The invention had the object of finding novel conpounds havi ng
val uabl e roperties, in particular those which can be used for the
preparati‘ﬁﬁ2 /002726li canents. 10 The present invention FETARRLS85%8brpounds
and. to the use of conpounds of diseasks in which the inhibition,

regul ation and/ or nodul ation of mtotic notor proteins, in particular the
mtotic notor protein Eg5, plays a role, 15 furthernore to pharnmaceuti cal
conposi ti ons which conprise these com pounds. In detail, the present
invention relates to conpounds betraingdraspinelings 20 whi ch which preferably

I nhibit, regulate and/or nodul ate one or nore mtotic notor proteins, to
conpositions which conprise these conpounds, and to nmethods for the use
thereof for the treatnent of diseases and com plaints such as angi ogenesi s,
cancer, tunour formation, growh and propagation, arteriosclerosis, ocular
di seases, cHBAGCKGROUND &FcTHE INNMENTIGNon and di abetic retinopat hy,

i nflammat ory di seases, arthritis, neuro- degeneration, restenosis, wound

heal ing or transplant rejection. In _par- ticular, th onpounds according to
the i nvent i oR@estipR hetdne sbisasef fibRiBadsyeh FOpPaPRYs RaVbdoaluahle or

di seases. 3 | ' i | q | . tion and
dynam cs of detaﬁ%hél%i’ Wd#%ﬁiggkaéygééué;\?&ﬁ{sﬁi %#é;a?égﬂn@%giréaﬁ)a&'g@o@ rect and
coor di nat ed mabicansng. and separation of the chronosones. It has been

observed that 35 specific inhibition of a mtotic notor protein - Eg5 -
resul t¥Jin col | apse of

The present invention relates to compounds and to the use of compounds
Q _ of diseases in which the inhibition, regulation and/or modulation of mitotic
motor proteins, in particular the mitotic motor protein Eg5, plays a role,
15 furthermore to pharmaceutical compositions which comprise these com-

pounds.

In detail, the present invention relates to compounds of the formula

20 which which preferably inhibit, regulate and/or modulate one or more
mitotic motor proteins, to compositions which comprise these compounds,
and to methods for the use thereof for the treatment of diseases and com-
plaints such as angiogenesis, cancer, tumour formation, growth and

propagation, arteriosclerosis, ocular diseases, choroidal neovascularisa-
25

O

tion and diabetic retinopathy, inflammatory diseases, arthritis, neuro-
degeneration, restenosis, wound healing or transplant rejection. in par-
ticular, the compounds according fo 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
35 specific inhibition of a mitotic motor protein — Egb — results in collapse of

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



the spindle fibres. The result of this is that the chronbsones can no WO
2006/ 002726 PCT/ EP2005/005981 -2 |onger be distributed correctly over the
daught er c§l |s. This results in mtotic arrest and can thus cause cell

death, UpY JPOMO2EA of the motor protein Eg5 has been FESSER204RMES98E o

exarrpl e, in tissue frombreast lung 5 @hd colon tunours. Since Eg5 takes on
a mtosis-specific function, it is principally rapidly dividing cells and
not fully differentiated cells that are affected by EgS inhibition. In

addition, Egb regul ates exclusively the novenent of _mtotic m crotubuli
(spi ndl e appl@Pgetiee distabwsd Q%@CHMP‘@F\HTQ dovgiireralisdhisrresltsdncr uci al for

the side-eff 1 observed in
t he case of ‘?’ﬁé‘éﬁ%ﬂjﬁo no‘?bgﬁ@?}fg gérus?}(l%%%at?ogpfgﬂg@gﬁg ﬁ‘?crngﬁ}rent The

i nhi bi tion oprotgih HY6 REYBBES deBLhsad d6r &xampleerefisdie Pomaredsitng her apy
concept for the treatment of malignant tumours. 15 In general, old solid

and nop- sol i and gelonrtymeur® Sinea takemonwﬁam qmﬁta‘s‘uactlmmet Bormul a |,
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adenocar ci nogfe8d by Tl inpiion. Llﬂ%dé?tfcﬁ'i PFFreguldibd Bﬁélugi’@éﬂﬂhés i ncl ude

prostate, pancreatiC and breast carcinoma.. Surprisingly, 't has been found
that the conpovetienbotmitdiic gicrotuthsi (Sﬁlndlweppamwe)fambnoisthatoﬁ the i nhibition

f t ot t t 5. Th d di t
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such, the conpouhfds accor I nventi’on preferab
cause an i nhidu wieaieséd eﬂtentVWhe:hlmtStloml@ﬂEbB)byd@gaﬁmmelécmed i€50 values in a

mt abler an refgnr'ee faerélae?flant tlhgrégyeconcept for the treatment of malignant
tumours.
15
in general, old solid and non-solid tumours come treated with the com-
pounds of the formula I, such as, for example, monocytic ieukaemia,
brain, urogenital, lymphatic system, stomach, taryngeal and iung carci-
20 noma, including lung adenocarcinoma and smatl-cell lung carcinoma.

Further examples include prostate, pancreatic and breast carcinoma.

Surprisingly, it has been found that the compounds according to the
25 invention effect specific inhibition of mitotic moter proteins, in particular

Eg5. The compounds according to the invention preferably exhibit an
advantageous biological activity which can easily be detected in the
assays described herein, for example. In such, the compounds according

to the invention preferably exhibit and cause an inhibiting effect, which is

30
usually documented by ICs, values in a suitable range, preferably in the
micromolar range and more preferably in the nanomolar range.
As discussed herein, effects of the compound according to the invention
35

are relevant to various diseases. Accordingly, the compounds according

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



m cronol ar range and nore preferably in the nanonol ar range. As di scussed
herein, effects of the conpound according to the invention 35 are relevant
to various diseases. Accordingly, the conpounds accordin to the invention
are usef uWA 304402728 ophyl axi s and/or treatnment of dise RABPSE6¥1002726
PCT/ EP2005/ 005981 -3 which are influenBed by inhibition of one or nore
mtoic notor proteins, in particular Eg5. The present invention therefore
rel ates to conpounds according to the in- 5 vention as nedi canents and/ or
medi canent active ingredients in_the treatnment and/or prophylaxis of the
sai d di seaseWhigharednfyrnGeskbsinhikitien §hone Sr MBI nﬂQiOt" RESIEINGelt i on f or

t he preparat ég@ gar%@ar maceutical for the treatnent and/or prophylaxis of
the said dis & also to a nethod for the treatnment of the said

di seases conphé Prégerithevarfionthetdrorelidliites o @bn@@anaé aBBHRIIN® TP HENAS
according to the invention to a patient in need of such an adm nistration.
It can.be shusitiarhas madicarans angéoravedicament activeingredients isrtheave an 15
advant égeous

can bel ong t B {Wﬁ%ﬁﬂ%ﬁ’ @%ﬁ@y'r@g %&Eeéi’gﬁfgﬁ%gage%gpd t?rﬁ’f%“% t? _patient
par (i cul ar | ¥ phisfd ecdrBiffYoshe MR RNTEr e frepafitorPora Bﬁg}mg% Ric8I S
model s" are o

rabbits; horses cattle, "dogs, cats, etc. Ani I nterest for
experi nment al forrtheimagnmtwrleo:ppmpwmxgs af thedsdid Hiseashs, ancalsodota of a hunman
di sease. 25 The SUSCER'[I bi % of a certain cell to treatnment, with the

corrpounds acMethpdiiaighe & ePHBe tRidheisaif disrapes gemeriaingdhe@amiaisteng i n
vitro. 1®ypi Cﬂ{)rll ¥f offe of Mdrd'confodrd é‘t?cHduh@ 16 (Pﬁ@[rpv%ﬂn?ﬂ\ﬁ i a}aﬁ%ﬁpwnd

accordl ng to rnvention —at’ varlous contentrations for erirod which is
sufficient tpeetabkact A adbhiagtriatienagents to i nduce cell deat h or inhibit

15 advantageous effect in a xenotransplant tumour model.

The host or patient can belong to any mammal species, for example a pri-
mate species, particularly humans; rodents, including mice, rats and ham-

20 sters; rabbits; horses, cattle, dogs, cats, etc. Animat models are of interest
for experimental investigations, providing a mode! for the treatment of a
human disease.

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

O

cording to the invention can be determined by testing in vitro. Typically, a
culture of the cell is combined with a compound according to the invention
at various concentrations for a period which is sufficient to enable the

active agents to induce cell death or inhibit migration, usually between

%0 approximately one hour and one week. For testing in vitro, cultivated cells
from a biopsy sample can be used. The viable cells remaining after the
treatment are then counted.

The dose varies depending on the specific compound used, the specific

35

disease, the patient status, etc. Typically, a therapeutic dose is sufficient

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



approxi mately one hour and one week. For testing in vitro, cultivated cells
froma biopsy sanple can be used. The viable cells renmaining after the

treat ment_ar counted. The dose varies dependi ng fic
conmpound ‘U@éﬁ?é({ﬂﬁ@%peci fic 35 disease, the patient S?Pg:t’]l@,%o@@%s*ypl cal ly,
a therapeutic dose is sufficient consi4lerably to reduce the undesired cell
popul ation in the target tissue, WO 2006/ 002726 PCT/ EP2005/005981 -4 while

the viability of the patlent is maintained. The treatnment is generally

continued untj| can | e reduction has curre for exa e at | east
Chout "o Soot vt e GRBIY ohBeRatent & memtodad 58 teBthsnt e anreTal i | 5

essentially ART Simlar
conmpounds ar%&ﬁ@g‘%raﬂ) rf e @ﬁgl®£§sﬁléaﬁ%ﬁ?raﬁ%"ﬂfo@iqﬁeﬁ@ﬁ%S , 10 29,
5855- 5858, TIebsBélmixt@Sm%tr‘eduém'Bln%ce’:!lltiuraéﬁ and cén @e domtimued Ut 62,
4880- 4882, J. (I:l Chem 1999, 64, 6462-6467, Chem Lett. 1995, 423-424, J.
Org. Chem ntighy ngamslesed celisare detacted e bagly, 222- 223

Us2003 49069A1 but are not nentioned in connection with cancer 15
treatments and/or do not contain the features that are essential to the
invention. SPRIMRAKNE THE | NVENTION 20 The invention relates to conpounds
of the formulal R4 R 5 WR 25 3.6. 3

Similar compounds are described, for example, in Tetrahedron Lett. 1988,
29, 5855-5858, Tetrahedron Lett. 2003, 44, 217-213, J. Org. Chem. 1997,

| 62, 4880-4882, J. Org. Chem. 1999, 64, 6462-6467, Chem. Lett. 1995,
Q 423-424, J. Org. Chem. 2000, 65, 5009-5013, Chem. Lett. 2003, 32, 222-
223, US2003149069A1, but are not mentioned in connection with cancer

10

15 treatments and/or do not contain the features that are essential to the
invention.
SUMMARY OF THE INVENTION

20

The invention relates to compounds of the formula |

in which
30 W denotes CH or N,
R' R® R®, independently of one another, denote H, A, aryl, heteroary,
Hal, -(CY2)s-SA, -(CY2),-SCF3, (CY2)n-SCN, -(CY2),-CF3,
35 -(CYz)n-OCF3, cycloalky!, —SCHs, -SCN, -CF3, -OCFs, -OA,

~(CY2)n-OH, {CY2):-CO:zR, {CY2)n-CN, -(CY2)y-Hal,



N2 R6 RZ in which 30 Wdenotes CHor N, R, R2, R3, independently of one
anot her, denote H, A, aryl, heteroaryl,. Hal, -(CY¥2)n SA -(CY2)n-SCF3i

(CY2)n "%%n CF3, 35 -(CY2), - QCF3, cycloal kyl - CF3,
%2““ “OH, -(CY2), C02R -(CY2)"ON, (CYEBCEF%};P“S"a%}‘Ii

2006/ 002726 PCT/ EP2005/ 005981 -5 -(C¥S; NR2, (CY2)~ OA (CY2),

~SCF3, (CY2).- CONR2, -(CY2)~ NHCOA, -(CY2)~ NHSO2A, 5 Ydenotes H A Hal A

denotes al kyl or cycl oal kyl, HaI denotes F, C, Br or 10 R denotes H or
A, in the case of gemnal r S Rtoggﬁper | so 2&5-, -(CH2)4- or
- (CH2) 2- NR- (CH2) 2, 15 @( YO dfotee- Qc?l&izﬁ@% (CYe)cr2) X-, - X
CH( CH20R) X-, -XCH(CH XCH( CH2NR2) X- ,

UXGH{ CHoNRz) oR2X-. %@zfﬁﬁz@%@ﬁ%@%ﬁ%&( G) 2%, 20

- XCHQCR2X, -XCRZCHQX- -X CR2) X-, -X CH(CH2OR) X-, -X CH(CHZO?) CR2X-, -X

CH( CH2NR2) X-, - X CH( CH2NR2) CR2X-. - OCH2CH2O-, -X-C-X-, 11 X Fes, 25
Y denotés H, A, Hal

5
A denotes alkyl or cycloalkyl,
Hal denotes F, Cl, Bror |
10
R denotes H or A, in the case of geminal radicals R together
C als0 ~(CHz)s-, ~(CHz)s- O ~(CH)NR-(CHz),
15 RYR® together denote —X (CHz)zX- -X (CR2)X-, -X CH(CH,OR)X-,

-XCH(CH,OR)CRX-,-X CR.CH(CH,OR) X-,
-XCH(CH:NR)X-, -XCH(CH:NR;)CRX-~,
-X CR;CH(CHzNR2)X-, -OCH,CH;0-, =X(CHa)2X-
20 “XCHQCRX, -XCR,CHQX-,
-X CR3)X-, -X CH(CH,0R)X-, -X GH(CH;OR)CRX-,
-X CH{CHzNR2)X-, -X CH(CH2NR3)CRX-, -OCH;CH,0-, -x-ﬁ-x-,

X
™ 25
N Q denotes CH;Hal, CHO, COR®, CH.R?, CH,OCOR?,
CHNCOR!, CH.N(R"),, CH.OR’, CH,OCON(R"),,
CH,OCOOR', CH,;NHCON(R"),, CH,NHCOOR',
30

35



Q denot es CH2Hal ,

CHO, CORE, CH2Ra, CH2OCORa, CH2NCOR , CH2N(R )2, CH20R ,

CH2OCON(R )2, CH20C0OR , CH2NHCON(R )2, CH2NHCOORL, 30 35 V\02006/ 002726
PCT/ EP2005/ 005981 -6 Ra denotes O (CHz)" IX(CH2).l m Y-\ ~ [ X(CHR), ]
m z 5 WOR/AR726 1) - [ X(CH2)"] Z (CH2)R--j X(CH2)j MICAER ‘i!?’ ®IR 10 RR
F-W (CH2) [X(CH2)j -N2_ Rl (CH2)~ [X(®®R)" 1 -NNz " \--/\ RR 15
(CH,):--1X(CH2) ] (CH2)-[X(CH2) ] No 20 S (CH2)~ [X(CH2)~]- (CHR)-
[X(CH2),] N
R® denotes /—\ 0
(CHy) [X(CH,),] — 4
CHY—IX(CHY, I —N 2
O )
>
3 R R R R
(CHYz—X(CH,),] - z (CHy)r—IX(CH,), 1 z
R™ & ’ R R
10
(CH)—IX{CH,), ] —N R
N 2/n 2nd
W (CH,); [X(CHZ)] z %
R R o ,
>
15
(CH)— [X(CHz)n];—O (CH,)—X(CH,)_ ]—NO
? s
20
S
(CHQ)F[X(CHQ)Rl—@R1 (CH)—IX(CHy), 1—N<j\
" NA,
-]
25
30

35



NA2 25 30 35 WD 2006/ 002726 PCT/ EP20051005951 -7 N (CH2)-- [X( CH2) , )

N3- NR2 (CH)~ [X(CH) JN_50 N HN(CH)" [X(CH2)" mNON NH -~ O~(CI—|2)n
Aryl 10 ' -~>-ON0(CHZ)THeteroaryI O TQEI)OC 15 HN 20 N
0 (CH2) - W"“@@"mﬁ(mz) [X(CH2)" Tm N N -N-\ PotibasoisT

/=N
{CH,)—IX(CH,), ] — NG—NRZ (CH,)—IX(CH,) } ;‘N\%
>

b4

5
0
N\}] HN
(CHQ) [X(CHZ) ],.__... =N AN o
N 3 [*N 0" (CH,)Anl
?
10
o
HN RN
—N
) A o R
Q &‘N O>— \(CHz);Hetercaryl
ooc ©
15
0
HN
o]
20 E"N 0>— “CHYT R
2
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| (CH)—IX(CH,), 1 — -—N o
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25 "N O ' (CH2)r Aryl 30 35 WO 2006/002726 PCT/ EP2005/005981 -8 OR, NHR2,
NR2 OR, NHR2, NR2, NR(CH2)-aryl, NR(CH2)nOR, COOR, N-pyrrolldone radi cal ,

N[ ( CH2) nNR2] OQ( CH2 | 5 N (CH2) COIR',
N[ CH2( m%%%@% &2%\1%:%0? ]>C<(O( CH2) )nX?gIZ) ~XR [(NR( 9"&86111ry

NR(CH2) "Q( CH2) "OH, (CH2)n000R, Q(CO) NRf(&H2) OR, O(CO)(CHZ)nNRZ

NR( CH2) nNR2, N[ (CH2) ONR2] CO(CH2), aryl, 10 N (CH2). XR] CO(CH2) nAryl ,

N[ ( CH2) nXR] CQ( CH2) n- het er oar yl , N[ (CH2) nNR2] CQ( CH2) " het er oar yl ,

N[ (CH2) nNR2] CO(CH2) nR, N(R) (CH2) "N(R) COOR, XCOQ(CH2)" NR2, OS2A, OSM2CF3,
OSQRAr, OCONR2, OCH2(CH2)nNR2 15 Z denotes CH2, X, CHCONH2, CH(CH2)nNROOOR,
CHNRCOOR, NOO,  CH( CH2) OB ¥ RAMIRFOR, SR INReONR(QHEM30H,  CHNHR,

CH( CH2) nNR2i 20 CH( CH2 CH2
heE er oépyl | CH( CHZ§ 'R N%WW%%WC& éﬁOfQH( )n
CH( CH2) " X( CH2) , - het D )clézg NR2,

N[gCHZ) X(()OOR%CO((CE:H(ZE; O?WCHZMW NE(%E]&C& g :

N[ ( CH2)’nXR] CO( CH2) nX- aNKCHzWH‘FOQHQEOGBm M@Hzé@lﬁb)nor%

S OO ) g NS R Kok AR SRt
NR({CH.),0O(CH,),0OH, (CH,),COOR, O(CONR(CH,) .OR,
O(CO)(CH2):NRz, NR(CH.):NR>, N[{CH2)sNR]JCO(CH:),-arvl,
10 N[{CH2)nXR]CO(CHa)sAryl, N[{(CH.).XR]JCO{CH,),-heteroaryl,
N[(CH2)sNR2]CO(CHy),-heteroaryl, N[(CH2).NRzJCO(CH:).R’,
C/ N(R)}(CH,}.N(RYCOOR, XCOO(CH,).NR,, OS0,A, OSO,CF;,
OS0:Ar, OCONR;, OCHx(CH,),NR;
15
Z denotes CH,, X, CHCONH,, CH(CH,),NRCOOR,
CHNRCOOR, NCO, CH(CH;),COOR, NCOCR,
CH(CH2),OH, N{(CH2),OH, CHNH,, CH{CH_),NR;,
CH(CH:),NRz, C(OH)R, CHNCOR, CH(CH.),-aryl, CH(CHa)-
heteroaryl, CH(CH:),R', N(CH,):COOR, CH{CH,)X(CH2),-
aryl, CH{CH.).X(CH.),-heteroaryl, N(CH,),CONRg,
XCONR(CH:)aNR;, N[(CH2),XCOOR]CO(CH:),-aryl,
NI(CH2)nXR]CO(CHg)n-aryl, N[(CH2):XR]CO(CHz)nX-aryl,
N[(CH2)nXR]S02(CHz)q-aryl, N[{CH2),NRCOOR]CO{CH,),~
aryl, N[(CH2).NRz]JCO{CH:).-aryl, N[{CH;),NR,]JCO{CH.),NR-
aryl, N[(CH;),NRz]SO2(CHaz)q-aryl, N[(CH2},XR]CO(CHz),-
heteroaryl, N[(CH;},XR]CO(CH).X-heteroaryl,

30 N[(CH2)nXR]SO2(CHz),-heteroaryl,
N[{CH2).NRCOOR]CO(CH,),-heteroaryl,
N[(CH2),NR;]JCO(CH;).-heteroaryl,
N[(CH2):NR;]JCO(CH,),NR-heteroaryl,

35 N[(CH.).NR2]SO2(CH,)s-heteroaryl, O(CH2).NRz, X(CH:)NR;,
NCO(CH,).NR;,

20

25

O



het eroaryl, N (CH2) nXR] CO( CH2) nX- het eroaryl, 30

N (CH2) nXR] SQ2( CH2) , - heteroaryl, N (CH2), NROOOR] CQ( CH2), - het er oaryl ,

N (CH2)" I'«’Zlﬁ9 CH2), heteroaryl, N (CH2)nNR2] CO(CH2)" NR-heteroaryl, 35
N[ ( CH2) nN C% 1) "heteroaryl, O CH2)nNR2, X(CH2) nNRPCT/RENIAPIINR2, WO
2006/ 002726 PCTI EP2005/ 005981 -9- X deBotes 0, S or NR 5 R6 denotes aryl or
heteroaryl, each of which is unsubstituted or nono- or polysubstituted by
aryl or heteroaryl, each of which nmay be substituted by Hal, NO2, CN, A,
OR, OCOR, NR2, CF3, OCF3, OCH(CF3)2, or by Hal, NO2, CN, OrR, A -(CY2),

OR, -000R, -(CY2),-C02R, -(CY2), CNor -(CY2), NR2, 10 R7 denotes (C=0O-R,
(C=0)-NR2, (&O-0Or, H a5 N, m i ndependently of one anot her,
denote 0, 1, "2, 3, 4, g&ﬁ% s&ﬁ%grll\‘ pharmaceutical ly usabl e derivatives,
sol vates, tautoners, salts and 20 stereoisoners thereof, including mxtures
thereof in all, ratios. The invention also relates to the ogt ically active
forns (stere® soners), denelesanylnrn hateroaryl aach at whichds unswiesiiiuied ef eoner s

and the hydrates and 25 solvates pf..the conpounds. The term sol yvates of
t he conpounds is taken”logoﬁggH(’&&Hﬁﬁw&?ﬁg)()?mqpﬁé%P?%’BPWén?acﬁo‘{’?e"xiﬁ'Pgs ont o
the conpounds which f gigpsakistitGted sy HaMNORICIKRIA TER! DCORONRG; Sol vates
are, for exam ’ T T ' ’

CF3, OCF;, OCH(CF3), of by Hal, NO,, CN, OR, A, -(CY2)n-

OR, -OCOR, -(CY2)s,-CO:R, -(CY2)»-CN or -(CY>).-NR>,

10
R’ denotes (C=0)-R, (C=0)-NR;, (C=0)-OR, H or A
and
15
n, m, independently of one another, denote 0,1, 2, 3,4,5,6 or7

and pharmaceutically usable derivatives, solvates, tautomers, salts and
20 stereoisomers thereof, including mixtures thereof in all ratios.

The invention also relates to the optically active forms (sterecisomers),
the enantiomers, the racemates, the diastereomers and the hydrates and
@ 25 solvates of these compounds. The term solvates of the compounds is

- taken to mean adductions of inert solvent molecules onto the compounds
which form owing to their mutual attractive force. Solvates are, for exam-

ple, mono- or dihydrates or alkoxides.

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

The term prodrug derivatives is taken to mean compounds of the formula !

35

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



pl e, nmono- or dihydrates or al koxides. 30 The term pharmaceutical ly usable
derivatives is taken to nean, for exam ple, the salts of the conpounds
according to the invention and al so so- called prodrug conpounds. The term
prodrug d®Q3P8eM02¢% i s taken to mean conpounds of the fBEHEPHOI003% \hich
have been nodified by neans of, for exaple, al kyl or acyl groups, WO
2006/ 002726 PCT/ EP2005/ 005981 -10 sugars or ol igopeptides and which are
rapidly cleaved in the organismto formthe effective conpounds accordi ng
to the invention. These al so include bi odegradabl e pol yner derivatives of

t he conmpound§U9asiogPaptides and whichearte wpidly slervesinibe organisexdanpl e, in

Int. J. Phar 5.461-67 . .Ih xpression "effective amount” denotes
t he amount o?%rgl %ﬁmﬁtm{’ﬁ%ﬁjsfcﬁﬁﬁﬁﬁﬁ&ﬂﬁ E'éfpng%'?'i ve ingredient which
causes in a thgsd@lscSnShRIS biodSgr2dabR palymat R Avativisbife Gdmpunedi cal
response which is sought or desired, for exanple, by a researcher or

physi ci_an.  acterdingia therinvertione aprdeseiibed, foh examplg, it ditl Y. Rifidrect i ve anount”

denotes an u i conpared with a correspondi ng subj ect who has not
re- 15 cei vemhgi'sgnnﬁggﬁf’); has the follow ng consequences: inproved healing

treatnment, healing, prevention or elimnation of a dis- ease, syndrone,
condition, conplaint, disorder or side-effects or also the reduction in the

progress of FTheicxpasssion teffbictiveranourd! densotes th& amdunt ek armesdicament
“"therapeutically effective anount" al so enconpasses the anounts which are
ef fective foPrpPharbasnagewinaractiyhingrediegt whichrcausesdn a tispne, pYstemk i on al so

rel atedbo t ARitZor Hurr biiSiRgdal bP et P4shhsdSwhich is sought or

desired, for example, by a researcher or physician.
@ In addition, the expression “therapeutically effective amount” denoctes an

amount which, compared with a corresponding subject who has not re-

15 ceived this amount, has the following consequences:
improved healing treatment, healing, prevention or elimination of a dis-
ease, syndrome, condition, complaint, disorder or side-effects or also the
reduction in the progress of a disease, condition or disorder.

20 The expression “therapeutically effective amount” also encompasses the
amounts which are effective for increasing normal physiological function.

The invention also relates to the use of mixtures of the compounds ac-
25 cording to the invention, for example mixtures of two diastereomers, for

example in the ratio 1:1, 1:2, 1:3, 1:4, 1:5, 1:10, 1:100 or 1:1000.

These are particularly preferably mixtures of sterecisomeric compounds.

O

0 The invention relates to the compounds of the formula | and salts thereof
and to a process for the preparation of compounds of the formula |
according to the patent claims and pharmaceutically usable derivatives,
salfs, solvates and stereoisomers thereof, characterised in that

a compound of the formula [}
35



25 cording to the invention, for exanple m xtures of two diastereoners, for
exanple in the ratio 1:1, 1:2, 1:3, 1:4, 1:5, 1:10, 1:100 or 1:1000. These
are particul arl ?referably m xtures of stereoisoneric conpounds. 30 The
i nvent i onWrOeq"ﬁ‘i"éE o the compounds of the fornula | andPGHERPROVSP-of and
to a process for the preparation of compounds of the fornula | according to
the patent clainms and pharnaceutically usable derivatives, salts, solvates
and stereoi somers thereof, characterised in that a conmpound of the formula
Il 35 WD 2006/ 002726 PCT/ EP2005/005981 -11- RH R3 1 I N2 5 R2in
which R, R2 and R3 have tR neaningﬁ i ndi cated above, 10 is reacted with a
conpound of the formula |11 7111 15 in which R6 has the neaning
i ndi cated above, 20 and wrt pound of th# formula I1l, the doubl e-bond
i soner (E isomer) thereof or ﬁilthereof 25 4 R

2

5 R .

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

10 is reacted with a compound of the formula lil

. 0
© J

H R
15
in which
R® has the meaning indicated above,
20 and
with a compound of the formula Ili, the double-bond isomer (E isomer)
thereof or mixtures thereof
-
Q 25 .
R
%/RS I
30 in which R* and R® have the meanings indicated above,

preferably in the presence of a protonic acid or Lewis acid, such as, for
example, trifluoroacetic acid, hexafluoroisopropanol, bismuth(lli) chloride,

ytterbium(lll) triflate, scandium(lll} triflate or cerium{lV) ammonium nitrate,

35



Lzz~ R5 111 30 in which RA and R5 have the neani ngs indicated above,
preferably in the presence of a protonic acid or Lewis acid, such as, for
exanpl e, trifluoroacetic acid, hexafl uoroi sopropanol, blsnuth |1 chloride,
ytter bi urfPI296/402126| at e, scandiun(l11) triflate or ceriRGR SA‘}?ﬁ%ﬂl um
nitrate, 35 WD 2006/002726 PCT/EP2005/1205981 -12 and a radlcal ot her than
His optionally introduced by conventional neth- ods for R. The m xtures of
di astereonmers and enantioners of the conpounds of the 5 formula | which may
be obtained by the process described above are pref- erably separated by

chr omat ogr ap&iyd érraéfcy'ﬂé pterithan Hos optipnglly) sdeodysed dy-canyestiopal melrespondi ng
conpounds ofoﬁgggggwnula 11 are enployed for the preparation process. 10 If
desired, the and acids of the formula | obtained by the process

described abppe nﬁkt@ré@ﬂf’@ﬂ’ab@?ebr‘ﬁbﬂs the bhaﬁﬁéﬁwérs &F tﬁam@d’aﬁd@%fqne the
radicals W R R, R2, RS, R6, X, Y a n 15 have the meanings

i ndi caged f oforokiéa Fwhictl reay pemt:itmed@ypthesmgessrmmmd atmvisaaraigef- | f
i ndi vi

' adi ool 5 adoBEINESRASH B CPiATa eGPy SgpamicAng. ERV5eBS ideher. 20 A

RN S Gt s s A el

nmore ethyl, prepayation paeespyl , butyl, isobutyl, sec-butyl or tert-butyl, 25
furthernore also pentyl, 1-, 2- or 3 met hyl butyl, 1,1- , 1,2- or
2, 2-di [!rce)t hyl -

If desired, the bases and acids of the formula | obtained by the process
Q described above are converted into their salts.
Above and below, the radicals W, R, R*, R*, R®, R, R>, R®, R", X, Y and n
15 have the meanings indicated for the formula i, uniess expressly indicated
otherwise. If individual radicals occur a number of times within a com-
pound, the radicals adopt the meanings indicated, independently of one
another.
20
A denotes alkyl, is preferably unbranched (linear) or branched, and has 1,
2,3,4,56,7, 8, 90r 10 C atoms. A preferably denotes methyl, further-
more ethyl, propyl, isopropyl, butyl, isobutyt, sec-buty! or tert-butyl,
25 furthermore also pentyl, 1-, 2- or 3-methylbutyl, 1,1~ , 1,2- or 2, 2-dimethyl-
propyl, 1-ethylpropyl, hexyl, 1-, 2-, 3- or 4-methylpentyl, 1,1-, 1,2-, 1,3-,
2,2-, 2,3- or 3,3-dimsthylbuty!, 1- or 2-ethylbutyl, 1-ethyl-1-methylpropyl,
1-ethyl-2-methylpropyl, 1,1,2- or 1,2 2-trimethylpropyl, furthermore pref-
erably, for example, triffluoromethyl.

%0 A very particularly preferably denotes alkyl having 1,2, 3,4, 50r6 C
atoms, preferably methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-
butyl, tert-butyl, pentyl, hexyl, trifluoromethyl, pentafiuoroethyl or 1,1,1-
trifluoroethyl. A also denotes cycloalkyl.

35

Cycloalkyl preferably denotes cyclopropyl, cyclobutyl, cyclopentyl, cycio-
hexyt or cycloheptyl.



propyl 1 et hyI propyl hexyl, 1- , 2-, 3- or 4-nethylpentyl, 1,1- , 1,2-,

,3-, 2, 2,3- or 3 3-di net hyl butyl 1- or 2-ethylbutyl, 1-et hyI-
-nethylpr et hyl - 2- net hyl propyl, 1,1,2- or 1,2, 2- trineth ropyl,
further WDWJF?P@%O”% erably, for exanple, trifluoronet h’s’/‘FT’EWO\‘)Qf{‘{?BSI
particularly preferably denotes alkyl -h‘63/+ng 1, 2, 3, 4, 5 or 6 C atons,
preferably nmethyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec- butyl,
tert-butyl, pentyl, hexyl, trifluoronmethyl, pentafluoroethyl or 1,1, 1-
trifluoroethyl. A also denotes cycloal kyl. 35 Cycl oal kyl preferably denotes
cycl opropyl, cycl obutyl, cycl opentyl, cycl o- hexyl or cycl oheptyl. WO

2006/ 002726 / &3 | OCF3, SA
2006/ Q02126 REHEERIG ARG, GF GRERISASSEN Bt Body, B 075,
i sopropyl, es*o)ﬁa, Ffefmuwéiso t-“ndtj?l F@Hgﬁym{z(}@lrs@pmﬁws?thylb@ﬁ méthgi .sopropyl,

et hyl, CFS met hy| SCF :
n-butyl,, - SCk paitzalar, R’ depamrautd@utws lsysppwafleetawl ﬁlﬁemlad Br,tt yI |

0Pt OBl e, By ERRGEH 5 s G6P3 608 1 CRe Ppunf RO BN R en L o

or F. R3 pr eFﬁﬁRﬁ@x‘léﬂﬁﬁr’é‘Pér%%ﬁéﬁotés tlolit lﬁ,gl::sbfl):ﬁiﬂfgretﬁw dRLEs preferably in the

5-position. In particul ar denot es In" particularly preferred
conpounds of the formula 1, R2 and R3 sinultane- ously have the neani ng H.

R3 has e MELATRGTAPILABTOIS Gehdyof G FLpariayiar By, PrRSRORI ok Rs |
toget hdP i t baﬁ‘fc&é@ﬁr@?&@h&e@%rﬁnﬂ% glvehts + 8F Fowi ng meani ngs: 25 OR NR2

1'

» R® preferably denotes H or A, in particular H. R® is preferably in the
5-position. In particular, R® denotes H or F.
15
in particularly preferred compounds of the formula |, R> and R® simultane-
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
20 has the meaning F.

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

OR NR
25 2
or | /X

A s x
30 OR NR,
Y . Y
or
~ X I /X

in which X and R have the above-mentioned meaning and X denotes, in

35 particular, O.



X~ flx /)( For 30" FOR X y-NR2 tYl Xor |I in which X and R have the
above- nenti oned neaning and X denotes, in 35 particular, 0. WO 2006/ 002726
PCT/ EP2005/ 005981 -14 R4 together with R5 particul arI y pref erably adopts
oneofth meanings: CHNR2 5000 | 40 0 J°Y
oY io, dfﬁ‘olsﬁ c R has the above-nenti oned rreanl ng. PC?’EP%‘SIpré erably
denot es phenyl, 2-, 3- or 4-pyridyl, pyHnmidyl, fury) or thienyl, each of
whi ch is unsubstituted or nono- or poI ysubstitut ed by Hal, CN, NOZ, OH,

CF3, OCH(CF3)2, OCOCH3 or A. In particular, R6 denotes one of II1'l the
follow ng gr %F{Sgetﬁgr bk, ﬁﬁéar\icmlrly%%féamlad%g% ohBof thze5fo(ﬁl'3wing
meanings:

OH NR,
EPE .
| A | A | 0
OH NR
10 O/ﬁ/l O/\)
o T

in which R has the above-mentioned meaning.

° R® preferably denotes phenyl, 2-, 3- or 4-pyridyl, pyrimidyl, fury! or thienyl,
each of which is unsubstituted or mono- or polysubstituted by Hal, CN,
NO;, OH, CFa, OCH(CF3),, OCOCH: or A. In particular, R® denotes one of
the following groups:

20

Hat Hal| i Hal i Hal
' ' Hal :
cl
NO, ’

Hal

i “OH
Hal Hal
OCH(CF,),
30
HO OH Hal « FC . ,
Hal

35



&: \ A~CNI / | 60HHaP Hal 30\ I \ I \' \ OCH(CF3)2 HO ~ OH Hal F3C ( /
Hal 35 WD 2006/ 002726 PCT/ EP2005/005951 -15- OA Hal \ ElcO> 60) 0 S OH g/
QO \Q NEZ N2 O \ or in which 10 Qdenotes 0 or S, A has the neaning

i ndi cat ed"QFBVOO2Rt prefera- bly denotes methyl, and HEVERI¥OHy denot es
For . 15 Particular preference is fubdt-hernore given to conpounds of the
formula | in which R6 has one of the follow ng neanings: F 20 tOM. CH | |
" F1I /] F OHOHOH\ H\ HOH 251 / HO/ OH OHOW F SJ PDZ tFlIVFIC

F.
o} o]
QA Hal
@ | Ei? | @ )
' o)
5 OH
Q
Q Q NO,
Q NO \ /
in which
10
_ Q denotes O or S, A has the meaning indicated above, but prefera-
Q bly denotes methyl, and Hal preferably denotes F or Cl.
15 Particular preference is furthermore given to compounds of the formula |
in which R® has one of the following meanings:
F
OH F
OH . ; P , ,
OH
oo o7
O 25 | , - | QOH'
OH OMe
S F K
8 F
F F
e :
F‘:
30 t
F F

35



30 FF FF61I1 BrI\NF ~O/ | FFOd 35 W 2006/ 002726
PCT/ EP2005/005981 -16 Cl aBr | \\ CHB3 CH3 OHOH OH5 N I S/ S/ SS d
Br CH3 SCH3 10 R7 preferably denotes Hor A in particular H Aryl

pr ef er abl
substitute
CN, COOH, COOA, CONH2, NHCOA, NHCONHZ - 1RHSCRA, CHO COA
- CHr COOH or - OCH2- COOH. Aryl preferably denotes phenyl, o-, m or p-tolyl,

o-,

p-i sopropyl phenyl, o- m or p-tert-butyl- 20 phenyl, o-

p- hydr oxyphenyl, o- -:- Bxyphenyl, o-, Mol P
or p-am nophe m or rret hyI am e en§/I, -
p- (N- et hyl am bonyl )ph m or :- -

O

%8C5t3516%09;26phenyl napht hyl or bi phenyl, each OJ) F/)E: &&"kﬁ-&ﬁn

SO2NH2, SO 2A

nono-, di- or trisubstituted by HaI

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

10

15

20

25

30

35

OH
[S IR >3 oI v I v
I N/ S. 4 , S 4 ' S/ ' S/

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

Aryl preferably denotes phenyl, naphthyl or biphenyl, each of which is un-
substituted or mono-, di- or trisubstituted by Hal, A, OH, OA, NH;, NO,,
CN, COOH, COOA, CONH,, NHCOA, NHCONH,, NHSO,A, CHO, COA,
SO;NH,, SO:A, -CH,-COOH or -OCH,-COOH.

Aryl preferably denotes phenyl, o-, m- or p-tolyi, o-, m- or p-sthylpheny!,
0-, m- or p-propylphenyl, o-, m- or p-isopropylphenyl, o-, m- or p-tert-butyl-
phenyl, o-, m- or p-hydroxyphenyl, o-, m- or p-methoxyphenyl, o-, m- or
p-nitrophenyl, 0-, m- or p-aminophenyl, o-, m- or p-(N-methylamino)-
phenyl, o-, m- or p-(N-methylaminocarbonyl)phenyl, ¢-, m- or p-acet-
amidophenyl, o-, m- or p-methoxyphenyi, o-, m- or p-ethoxyphenyl, o-, m-
or p-ethoxycarbonylphenyl, o-, m- or p-(N,N-dimethylaming)phenyl, o-, m-
or p-(N,N-dimethylaminocarbonyl)pheny!, o-, m- or p-(N-ethylamino)-
phenyi, o-, m- or p-{N,N-diethylamino)phenyl, o-, m- or p-fluocrophenyl, o-,
m- or p-bromophenyl, 0-, m- or p- chlorophenyl, o-, m- or p-(methylsulfon-
amido)phenyl, o-, m- or p-(methylsulfonyl)phenyl, furthermore preferably
2,3, 2,4-, 2,5-, 2,6-, 3,4- or 3,5-difluorophenyl, 2,3-, 2,4-, 2,5-, 2,6-, 3,4-
or 3,5-dichlorophenyi, 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or 3,56-dibromophenyl, 2,4-
or 2,5-dinitrophenyl, 2,5- or 3,4-dimethoxyphenyl, 3-nitro-4-chiorophenyl,
3-amino-4-chloro-, 2-amino-3-chloro-, 2-amino-4-chloro-, 2-amino-5-

chloro- or 2-aming-8-chlorophenyl, 2-nitra-4-N,N-dimethylamino- or

15



am dopheny), o-, m or p-nethoxyphenyl, o-, m or p-ethoxyphenyl, o-, m25
or p-ethoxycarbonyl phenyl, a-, m or p-(N, N-di met hyl am no) phenyl, o-, or

p- (N, N-di net hyl ami_nocar bonyl ) phenyl, o-, m or p-(Nethylam no henyl , a-,
m or p-( W,Wéﬁ@f’?ﬁ? ami no) phenyl, 0-, m or p-fuor ophenép?‘m@m?‘)s’”ﬁ"?s%r

p- bronophenyl, o-, m or p- chlorophenyff7 -o-, m or p-(nmethylsuifon- 30

am do) phenyl, o-, m or p-(nethylsul fonyl)phenyl, furthernore preferably
2,3-, 2,4-, 2,5-, 2,6-, 3,4- or 3,5-difluorophenyl, 2,3-, 2,4-, 2,5-, 2,6-,
3,4- or 3,5-dichl orgfhen_yl , 2,3-, 2,4- 2,5-, 2,6-, 3,4-_ or

3. 5- di br omophEAIo-4-N, h-digtethylgmiiephanyp Resdiammophesyl, 2, %144i2@Bhoxypheny!
3-nitro-4-chl p , 4 an.nor-4- 5 Fam no- 3- r :
Lo 25 BN Mo 2 SRR SR . SRR Ehasiry

2-ni {0~ 4- N, 1, SaReHiBuonBngIo p- 0ol 308 0N aHIRFo A FBRABRY DA RBko-3- 17

3-nitro-4-N, N-di met hyl am nopheny I am nq?henyl , 2,3,4-, 2,3,5-,
2,3, 6-,. 2, 4, ehleropbenyls2+fitoctrddpreprapignyl, 22 5-difluetordtmompphenyl| 3- 2- hydr oxy-

2ot epnery P b SATRRRRL i S SRt TSRt 5 °

br omo- 6- met hoamifapﬁﬂéhyt, §-‘f%h@-ﬁ%Em%ﬁ/ﬁﬁéﬂﬁ,hﬁ-%ino%-ﬁﬁﬂﬁﬁhé‘n CHl -

am dophenyl, 3- or 0- 4- met hoxyphen 3-"am no- 6- net hyl'phenyl, 3-

chl or o- 4- acetchidrdepheatdmidopliersd dr Gei-timethybilohlarppheyyl. 10 Het er oaryl
preferably denotes a nono- or bicyclic aromatic heterocycle having one or
nore N, O and/or S atons which is unsubstituted or nono-, di- or

trisubstdtut %et@?’cgéﬁ@ryfé&gﬁ@fde% alfigno- b bi%regprengﬂc Hederdelgleoar !

particularly pre es a nonocyclics or aro-"natic
het erocycl e haimgoraer foré NrO GnafsiTs atdihe Whithyisiisubstifotdd brimeto-or nono-,
d@or trisubstituted by Hal, A NHA NA2, NO2, COOA or benzyl. 20
| heespect | ve dif of fiisuhstifutashy HalitA NG, NIHAU NS Of §OBA@CMryI denotes, for
exanple, 2- or 3-furyl, 2- or 3-thienyl, 1-, 2- or 3-pyrrolyl, 1-, 2, 4- or
5-im -

15 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,, COOA or benzyl.

20 Irrespective of further substitutions, unsubstituted heteroaryl denotes, for
example, 2- or 3-furyl, 2- or 3-thienyl, 1-, 2- or 3-pyrrolyl, 1-, 2, 4- or 5-imi-
dazolyl, 1-, 3-, 4- or 5-pyrazolyl, 2-, 4- or 5-oxazolyl, 3-, 4- or 5-isoxazolyl,
2-, 4- or 5-thiazolyl, 3-, 4- or 5-isothiazolyl, 2-, 3- or 4-pyridyi, 2-, 4-, 5- or

Q 25 6-pyrimidinyl, furthermore preferably 1,2,3-triazol-1-, -4- or -5-yl, 1,2,4-tri-
- azol-1-, -3- or 5-yl, 1- or 5-tetrazolyl, 1,2 3-oxadiazoi-4- or -5-yl, 1,2,4-
oxadiazol-3- or -5-yl, 1,3,4-thiadiazol-2- or -5-yl, 1,2 4-thiadiazol-3- or -5-
yl, 1,2,3-thiadiazol-4- or -5-yl, 3- or 4-pyridazinyl, pyrazinyl, 1-, 2-, 3-, 4-,
5-, 6- or 7-indolyl, 4- or 5-isoindolyl, 1-, 2-, 4- or 5-benzimidazolyl, 1-, 3-,

%0 4- 5-, 6- or 7-benzopyrazolyl, 2-, 4-, 5-, 6- or 7-benzoxazolyl, 3-, 4-, 5-, 6-
or 7- benzisoxazolyl, 2-, 4-, 5-, 6- or 7-benzothiazolyl, 2-, 4-, 5-, 6- or
7-benzisothiazolyl, 4-, 5-, 6- or 7-benz-2,1,3-oxadiazolyl, 2-, 3-, 4-, 5-, 6-,
7- or 8-quinolyl, 1-, 3-, 4-, 5-, 6, 7- or 8-isoquinolyi, 3-, 4-, 5-, 6-, 7-or

35

8-cinnolinyl, 2-, 4-, 5-, 6-, 7- or 8-quinazolinyl, 5- or 6-quinoxalinyl, 2-, 3-,
5-, B-, 7- or 8-2H-benzo-1,4-oxazinyl, furthermore preferably 1,3-benzo-



dazolyl, 1-, 3-, 4- or 5-pyrazolyl, 2-, 4- or 5-oxazolyl, 3-, 4- or
5-isoxazolyl, 2-, 4- or 5-thiazolyl, 3-, 4- or 5-isothiazolyl, 2-, 3- or

4- pyri dyl - - - or 25 6-pyrimdinyl, furtherm)re
1,2,3-tri &é?q"fﬁ?ﬂgg- or -5-yl, 1,2,4-tri- azol- BSE;E%Z OX?SI or

5-tetrazolyl, 1,2, 3-oxadiazol-4- or -5-98- 1,2, 4- oxad| azol -3- or -5-yl,

1, 3, 4-t hi adi azol -2- or -5-yl, 1,2,4-thiadiazol-3- or -5- yl,

1,2, 3-thi adi azol -4- or -5-yl, 3- or 4- pyridazi nyl, pyrazinyl, 1-, 2-, 3-,
4-, 30 5-, r7|n i soi nd [, 1-, 2-,

5- benzi ni dachl%m oyl qBJl %en@dlmsan g@" %fl 3;83%;&(5@#%14y|0r le of. 5-, 6- or
7- benzoxazol @-.4or 7- benzisoxazolyl, 2-, 4-, 5-, 6- or

7- benzot hi azo ’3/133[3?2%){2(’%2?} g yé’- or 7-benzi sot hi azol yI , 4-, 5- 6- or

7-benz-2, 1, 3- oxadi azol yi, 2-, 3-, 4-, 5-, 6-, 7- or 8-quinolyl, 1-, 3-, 4-,
5-, 6-, 7- or 8-isoquinol or 3580|nnoI|nI 2-, 4-,
5-, 6-,z7- orH@- nqafeﬁatzlmdames Eerer Br @Mtﬁéﬁ% pﬁvtlcul@rly p@ferabyFoas 7- or
8- 2H benhzo- 1,4- oxazinyl, furthernore preferably 1, 3-benzo WO 2006/ 002726
PCT/ EP2005/ 005981 - 18 di oxol -5-yl, 1, 4-benzodi oxan-6-yl,

2,1, 3-benzot hi adi azol -4- or -5-yl or 2,1, 3-benzoxadi azol -5-yl. 5 Hal
preferably denot es F, CI or Br, but also I, particularly preferably F or

a. ThroughouThrDhgthLui\/cbﬁtlﬂ‘tﬂ'ﬂthal, all radicals whizhiochubmore thast encehemaydice may be

identical or . |ff.erent are in ent one not her. 10 Conpounds of
the formila A% rlicH & disrart, 18 fee MeBSATN or Bneaorfe "

Compounds of the formula A:

C

15

in which

20

R' R R®, independently of one another, denote H, A, aryl,
heteroaryl, Hal, (CY2)-SA, <{(CY2)-SCF3, -(CY2)a-SCN,
-(CY2)n-CF3, -(CY2),-OCF3, cycloalkyl, -SCH3, -SCN,
-CF3;, -OCF3;, -OA, -(CY.2)y-0OH, -(CY,)-CO:R,
-(CY2)s-CN, -(CY2)n-Hal, -(CY2)n-NR», (CY2),-0A,
(CY2),-OCOA, -SCF3, (CY2),-CONR;3, -(CY2)y-NHCOA,
«(CY2)-NHSO.A

25

30
Y denotes H, A, Hal

A denotes alkyl or cycloatkyl

35 Hal denotes , Cl, Bror |



. NR6e , Rz R inwich 20 R2, RS, independently of one anot her, denote
H A aryl, heteroaryl, Hal, -(CY2),; SA ~-(Cy2)"-SCF3, -(CY2),-SCN,

-(CY2) n- - (CY. OCF3, cycloal kyl, -SCH3, -SCN, 25 -

-(cv2), o!’(?c’ E’%Z’wooza -(CY2), CN, -(CY2), Hal, ?gj)ai?m%s(’@vz) o,
(CY2),-0COA, -SCF3, (CY2)~-CONR2, -(CY-2)9-NHCOA, (CY2) NHS02A 30 Y
denotes H, A, Hal A denotes al kyl or cycloal kyl 35 Hal denotes, C, Br or |
WD 2006/ 002726 PCT/ EP2005/ 005981 -19 R denotes H or A in the case of

gem mal radicals R to- gether al so - % (CH2) 4- or - (CH2) 2- NR-(CHZ)Z
5 R4, R5 togetheRdenote - fepeigs)bgr A, i W@@Ofg rplcadierjs® to-

CUGRaY GO X SRS Gy d@@%‘@%’%c&w @‘(@Sﬁ&z&{"% X
CH( CH2OR) CR2X-, -X CH(CH2NR2) X-, -X CH(CH2NR2) CR2X-, -OCH2CH2O-, -X-C X-,
t R* R® together denote =X (CHg)2X- -X CR)X-,
| X CH(CH,0R)X-, -X CH(CH,OR)CRX-,
-X CR,CH(CH;0R) X-, -X CH{CH,NR)X-,
-X CH(CH2NRZ)CR2X-, -X CR,CH(CH,NR;) X-,
~OCH,CH;0-, X (CHy)oX-
-X CR)X-,.-X CH(CH,;0OR)X-, -X CH(CH0R)CR2X-,
-X CH(CH>NR2)X-, -X CH{CH2NR,)CR3X-, -OCH,CH,0-, -X-C-X-,

O X

5

10

15 X denotes O, S or NR

R® denotes aryl or heteroaryl, each of which is unsubstitu-
ted or mono- or polysubstituted by aryl or heteroaryl,
20 each of which may be substituted by Hal, NO2, CN, A,
OR, OCOR, NR;y, CF3, OCF3, OCH(CF3),, or by Hal,
NO;, CN, OR, A, <{CY2).-OR, -OCOR, -(CY2),-CO:R,
-(CY2)r-CN or -(CY2)s-NRy,

25 |
» R’ denotes {C=0)-R, (C=0)-NR;, (C=0)-OR, Hor A
and
30
n denotes 0,1,2,3,4,5,60r7

and pharmaceutically usable derivatives, solvates, tautomers, salts and

sterecisomers thereof, including mixtures thereof in all ratios.
35

W preferably denotes CH.



X 15 X denotes 0, S or NR R6 denotes aryl or heteroaryl, each of which is
unsubstitu- ted or nono- or polysubstituted by aryl or heteroaryl, 20 each

of whi ch stituted by Hal, NO2, CN, A OR NR2, CF3.  OCF3,
OCH( CF3) 2%9@}’3%, N2, ON, OR, A, -(CY2),-OR -ggﬁ,'f’?’(’&%‘j"ﬁ%oza
-(CY2)"CN or -(CY2),-NR2i 25 R7 denote2(qC=0)-R, (C=0-NR2, (C=0-OR, Hor A
and 30 n denotes 0, 1, 2, 3, 4, 5 6 or 7 and pharmaceutically usable
derivatives, solvates, tautonmers, salts and stereoisoners thereof,

including mxtures thereof in all ratios. 35 Wpreferably denotes CH WO
2006/ 002726 PCT/ EP2005/ 005981 -20 The conpounds of the formula | may have

one or nore LI r i j [ enl.soneric
forms. The fgﬁﬁuq%glﬂ%%@ﬁ%go%@é;- r&”s'%iﬁ{ﬁglr%\%)e%@é ?t)ﬁ‘r?ggcbg#f?ezﬁ g’rﬁépreferred
conpounds of tHdrefdre enist i Vartou étBasasaheti® forfisd ThHedbrliag ansontpdss: 10 8
el) RLXIAR3 15 6

ses all these forms.

5
Particularly preferred compounds of the formula | are those of the sub-
formulae 1A to IB:
10
(M
IA
15
20
iB
25
et in which
R, R', R% R® R’ and X have the meanings indicated above
and
30
R® denotes H, CH;OR or CH;NR..
Particularly preferred compounds of the formula A are those of the sub-
35

formulae A1 10 1A3:



RZ R RB X ~ 20Rs XIB RNR6 RZR 25 inwhich R Rl, R2, R6, R and

X have the neanings indicated above 30 and R8 denotes H, CH2OR or
Particularly preferred conmpounds of the fornmula I A are those of the sub- 35
for mul ae YRZHOIRE: WO 2006/ 002726 PCT/ EP2005/ 005981 FCHEPIOFEIR3 | p

NRE RZRT OH O10 R+ 0O R3 1A2 NRRZLZR

@

R
R A1
5 , R®
R> R
OH
0
10 R! o)
R 1A2
> N R®
R® R
15 NR,
O
R 0
R® IA3
20 .
l}i R
R® R
o/\]
- R1 0
o A4
N R5
in which R, R*, R?, R®, R® and R” have the meanings indicated above.
30

in particularly preferred compounds of the formula B, R® has the meaning

H.

35

5



I5NR2 O RO RBIAB20NRERZRT O RRLO 251 IMNR5 in which R R1,
R2, R3, R6 and R have the neanings indicated above. 30 In particularly
preferred conpounds of the fornmula 113, R8 has the neanin H 35 WO
2006/ 0027%3%??%%05/ 005981 -22 The radicals R4 and ’F@gfﬁl”é’“ﬁ%?ﬁlcul arly
preferably in the cis-position to one-Zhother. The radical R6 is
furthernore preferably in the trans-position to the radical R5. 5
Preference is given here to a conmpound of the formula A or B having the

following structure: R&,R4 10 RLRSR = RSRBAR3I\ B NRBNRB2 R R2
R The radicals R™ and R are particularly preferably in the cis-position to one

another. The radical R® is furthermore preferably in the trans-position to
the radical R®.

(@]

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

following structure:

10 &
R R®
R B
‘r\, L/, .
R® R
15 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
20 meanings indicated above. Some preferred groups of compounds may be
expressed by the following sub-formulae 11 to 143:
e~ 25
1
30

35



15 and the racemate thereof or other m xtures of the enantioners.
Accordingly, the invention relates, in particular, to the conpounds of the
formula |_in which at |east one of the said radicals h

pr ef er r edVQAY"8% P gs i ndi cat ed above. Sone preferred grég%%gwg; Og(?(l%lerrpounds
may be expressed by the follow ng sub2Bernmulae 11 to 143: FF O- f 250 F
11 ( NOHd 30 35 WD 2006/ 002726 PCT/ EP2005/005981 -23 F0'~ FO F~11a
"N","9 OH CHeH3 O- 10 HBC 0O 12 CN\ OH 15 CHH3 H3 O

a
5
10

12

O

15

I2a
20
25 13
20

I13a

35



12a N 20 OH H3ICCH3 0 25 13 H3C/ I O N 30 H3C CH3 O 13a H3C O N 35 WO
2006/ 002726 PCT/ EP2005/005981 -24 CHOH3 0" O 14 HBC5 N'l \ OH 10 CH3

01 WHS)%)O'E]IOOZ];I% O 020 16 HSC N OH PCT/EP2005/005981

-24 -

e, 97 )

O

5 N7

CH

10 GH, o/\

O
15 H,C
O N Yy
15 L
20 16
o 5
17
30

35



- 25-
CHCH3 O 17a HBCOH 5 N~ OH 10CH3 0 O 18 HBC N 15 OH CHCH3 O
H3C O 20 18a N OH 25
WO 2006/002726

25 CHCH3 00 O 17 H3C OH 30 OH 35 WD 2006/ 002726 PCT/ EP2005/ 005981
o

PCT/EP2005/005981

-25-

{7a
5
10
i8
Y
15
I18a
20
C 25
e}
30
19a

35




CHCH3 OO 19 H3C/ Ns 30 CHC,H3 0") 0 19a H3C 35 N ,~ W) 2006/ 002726
PCT/ EP2005/ 005981 -26 F F F 0---) O 110 5 N 10 CH3 0 ']'NN 15 CH3 11l1a

20 2 %ng{%ﬂﬂ&zl?%i HC S 30 PCT/EP2005/005981

-26 -

110
)
10
11
—
15
I11a
20
o 25
N
12
30

35



35 WO 2006/ 002726 PCT/ EP2005/005981 -27- HO5 113 C'~H3 O H3C N 10 HO C

CHO 113a 3 H3C 15 N 20 O Br 114\ N\ 25 OH 30 114a VOZ--IN? Br '

' OH 35 WD 2006/ 002726 PCT/ EP2005/ 005981 -28
WO 2006/002726 PCT/EP2005/005981

-27 -

5 113
10
" 113a
15
20
114
~ 25
30 114a

OH

35



0-~) H3CO 5115 N""P OH 10 CH3 O H3CO 116" N 15 CH3 mO H3CO

20 116a N 25 CFUH3 O O 117
-29- 0 a 5 118

w0 2006/002726
H,C
5 115
10
F'\
R 186
15
20 162
e~ 25
{17
30

35

H3C N 30 35 WD 2006/ 002726 PCT/ EP2005/ 005981

PCT/EP2005/005981

-278 -




NOH 100 0 ci 11 8a VN 15 OH CH3 dIl~) 20 HBCOF 119 N\ F I / 25

H3C CH3 119a O30 CN 0O F F 35 WD 2006/002726 PCT/ EP2005/005981 -30- H3C
os 120 'WSO 2?)0;‘!0(%72% NF~F 10 PCT/EP2005/005981

_929.-

5 118
10
CJ 118a
15
OH
20 ;
119
F
25 H,C._ CH,

119a o ‘i]'l
30 [: N

35



I CH3 CO 121 H3C1 15 N C H3 O 20 121a H3C N 25 H3C CH3 122 O30 co N
F 35 WD 2006/ 002726 PCT/ EP2005/005981 -31- H3C CH3 123 5 /0 \ (  NOF
cCiloCH3 Q0 124 1 1~0 15 N CH3 O

WO 2006/002726 PCT/EP2005/005981
-30-
H,C._ .CH,
120
5
10
121
15
20
21a
R
o ® H,C._ _CH,

» 8@

35



20 H3C 0 F 124a N\ 25 C H3 125 N 30 35 WD 2006/ 002726 PCT/ EP2005/ 005981
-32- SH3 126 5/ NCH3 10 H3C CH3 127 15 0 FF CH3 20 H3C CH3 127a 0 C

N2 F%(l): 20021(302?2360 CHdHs ©0 128 N1 35 HO PCT/EP2005/005981

-31 -

H,C~_ _CH,

123

10

0
124
15
20 F
124a
Q 25
125
30

35



WD 2006/ 002726 PCT/ EP2005/ 005981 -33- CHJH3 0 H3C 128a | N HO 10 H3C 0O

\ O 129 N 15 H3C 0O 0O 20 129a N 25 H3C CH3 130 30 0 S 35 WO 20061002726
PCT/ EPZO(&IS(I)%%EI%{%]&% -34- HBC CH3 5 130a Co\ N O PCT/EP2005/005981

-32 -

126

10 H,C CH,

127
» o
N

15 °
O
CH,

20 H,C CH,

127a
Q 25

30

128

35




COS 10 ~\ o 131 15 0Th s ' \ 0 20 131 a NO 25 CH3 H3C CH3 132 o 30

N COF 35 WD 2006/002726 PCT/ EP2005/ 005981
WO 2006/002726

0

10

15

20

25

30

35

-33-
128a
129
H,C O/w
0
129a
N %Z::i]
130

-35- CH3 H3C CH3 132a 5 co N
PCT/EP2005/005981



10 o

133 N 15 O ~-p CH3 H3C CH3

2"v /CO (~/ N 133a 0 25 ~p CH3 H3C CH3

H3C CH3 30 H3C 134 N F 0 35 WD 2006/ 002726 PCT/ EP2005/ 005981 -36- H3C CHs
H3C 134a N 5\ F 14, 10 ;H3CCH 135 a 1 5 3 CHs

O

10

15

20

25

30

35

WO 2006/002726

-34-

H,C._ _CH,
i30a 0:6/5/)
C 1
o

Q

131

132
0

PCT/EP2005/005981



no a z- 135a '-_ ON 25 0 HBCCH3 CH3 30 v o~ o 136 N 35 WO

2006/ 002726 PCT/ EP2005/ 005981 -37 CH3 0' O
10 137 HBC N N 15 CHCH3 0") O

WO 2006/002726
-35-
CH,
H.C CH,

132a
5
10
15 133
20 /i o

N
i133a 's)
Q 25 LO CH,
H,C CH,

30 134

35

\ CH3 136a HBC 5 N CHCH3 O
PCT/EP2005/005981



137a HBC N 20 N CH3 H3C CH3 25 138 N CO 0O 30 s 35 WO 2006/002726

PCT/ EP2005/ 005981 -38- CH3 HBC CH3 139 5 co o N 10 0 H3C10 140 151 / N
@O WO 2006/002726 - PCT/EP2005/005981

-36 -

CH

HC /s
i34a N
S ' 0 F
. .
L_o ©/

10
, 135
C) [io N
Q
15 <
H

3C CH3
CH,
1352 o

[ N

C 25 0
H,C CH,
CH,
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H3C CH3 CH3 0 25 H3C 0O 140a 30 (0O N KO H3C CH3 35 CH3 WO 2006/ 002726
PCT/ EP2005/ 005981 -39- CH3 H3C 141 N 5 F UD 10 CH3 H3C 141a NF 15 LO

s 00 “%(g) 20](-)2/%02?:236C BCN 25N PCT/EP2005/005931

-37 -

i36a
5
10
137
15
137a
20
£ 25
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35



142a HBC 0 H3C CH3 O 30 F N 143 H3C 35 H3C 0 CH3 0~ WD 2006/ 002726

PCT/ | EP2005/ 005981 -40 The conpounds of the fornula I and also the starting
materials for their preparation are, in addition, pre ods known
per se, X¥02W60827%¢iped in the literature (for exanpl@aﬁﬁﬂ#ﬁémgﬁgﬂdard

wor ks, such as Houben-Wyl, Methoden €88 -organi schen Cheni e [ Met hods of
Organic Chem stry], Georg-Thiene-Verlag, Stuttgart), to be precise under
reaction conditions which are known and suitable for the said reactions.
Use may al so be nmade here of varjants known per se which are not nentioned
here 10 in greater detail. LJ [ffrdesired, the starting materials may al so
be formed in situ so that t areHpot isolated fromthe reaction mxture,
but instead are i Mmediately 15 |jconverted further into the conmpounds of the
formula |I. The raggtion is genegfFaNy carried out in an inert solvent,
preferably in the presence of otonic acid or Lewis acid, such as TFA,
HFI P, bismuth(lll) 20 P Wet€rhium(I11) salts or CAN. Depending on the
condi tYons used, the reE?tien tiilme is between a few m nutes and 14 days, the
reaction tenpe- 0 N

10
(/\\) H3C
140
15
[o
@)
20
N 25
N H,C
1404
30 E0

35




rature i s between about 0 and 1800, normnally between 0 and 100, par-
ticularly preferably between 150 and 35C. 0 25 Suitable inert solvents are,
for exampl e, hydrocarbons, such as hexane, petroleum e,

t ol uene aVOQQWéWQ?SChIorinated hydrocarbons, such as ?F?@%?%@@@% yl ene,

1, 2-di chl or oet hane, carbon tetrachlort@@- chlo 30 rof orm or dichl oronet hane;
nitrites, such as-acetonitrile; carbon disulfide; carboxylic acids, such as
formc acid or acetic acid; nitro conpounds, such as nitronethane or
nitrobenzene, or mxtures of the said solvents. Conpounds of the formula I
in which R7 has a neaning er than H are 35 preferably prepared by

al kyl ation or acyl ation frqgnmfthe conpounds of the forrmula | in which R
R20051005981 -41 If desired, a functionally
nodi fi ed ani no and/ or HYfr oxy bup in a com pound of the fornula | can be
| i berated by sol vighysis or hydrogepolysis by 5 conventional methods. This
can be_carried out, for exanpl & usNng NaOH or KOH in water, water/THF or

wat er /di oxane at tenperatures b : Jr 100. The reduction of an ester
to the al dehyde or al cohol of a 10 nitrile to the al dehyde
or amine is carried out by nefhod§ nown to the person skilled in
the art and are described in s dard wo¥ks of or- ganic chemstry. 15 The
sai d conmpounds according to the invention can be used in their final
non-salt form On the other hand, the present invention also relates to the
use of these conpounds in tgg formof their pharmaceutically acceptable
salts, 10hich can be derived from various organic and inorganic acids and 20
bases by procedures knoM@:' art. Pharnaceutically acceptable salt

CD’ i41a
15
20 142
25
1422
30
143

35



forms of the conpounds of the formula | are for the nost part prepared by
conventional nethods. If the conpound of the fornmula | contains a car- boxyl
group, one of its suitable salts can be forned by reacting the com 25 pound
with a suitable hase to give the correspondi ng base-addjti on ... Such
bases ar e‘,‘rofzgpﬁl‘g’%%l e, alkali netal hydroxides, incl uoqw%ﬁsz@g?%m

hydr oxi de, sodi um hydroxi de and |ithi usChydroxi de; al kaline earth netal

hydr oxi des, such as barium hydroxi de and cal ci um hydroxi de; al kali nmetal 30
al koxi des, for exanpl e potassi um et hoxi de and sodi um propoxi de; and vari ous
organi ¢ bases, such as piperidine, diethanolam ne and N nethyl- gl utam ne.
The alum niumsalts of the conpounds of the fornula | are |ike- w se

i ncluded. In ' f - I L.d- addition
salts can beTbgﬁé&eﬁﬁVa%P@gﬁ @éﬁﬁ%ggﬂg%ﬁ%ooﬁﬁﬁaﬁd@ﬁhg%éggf%gﬁ%gut ically
accept abl e opgsyaratiGgrd, P BadHiod, peipifed b9 metkaay khoWPerdenashyel i des, such
as hydrogen chloride, hydrogen brom de or hydrogen WO 2006/ 002726

PCT/ EP2005/ 0898 in-the literature, (fastex@mpie irethd staodagd watksc 8uek@pondi ng salts

t hereof, such as syl f nitrate or.phosphate. he | ke, and al kyl -
and ronoar yl EBPE%’;&%I; m‘*‘iﬁ%ﬁﬂ%é%?’ﬁéﬁ‘é&hﬁﬂ ?@[e%tf]ﬁ%tbr%%‘?e and
benzenesul fo ; d i ' ' ' i t her eof ,
such as acet gﬁgﬁm}@]i ﬁ%ﬁﬁ gggeeém%?%?pa érsﬂtg%%ﬁ %%E{?%B@%@%ﬁ%‘é@i trate,
benzoat e, satongitiath®whicksarer kraiwen and stiltebleifeethe’said reactiging, Uskanapceutical |y

acceptabl e acjd- addition salts of the conpounds of the formula | include
the fol | ow ngiso keewadediera gf yariantsingwiper, seawhich-are naf mentioned haienzoat e,

benzend010 S}H é’%%@gi%?fsyl ate), bisulfate, bisulfite, brom de, butyrate,
C r '

canphor at e, onate, caprylate, chloride, chlorobenzoate, citrate,
cycl o- pentanepropi onate, digluconate, dihydrogenphosphate, dinitrobenzoate,
dodecyl sul fate, ethanesul fonate, fumarate, gal acterate (from nucic acid),
./ If desired, the starting materials may aiso ge formed in situ so that they

are not isolated from the reaction mixture, but instead are immediately
15 converted further into the compounds of the formula 1.

The reaction is generally carried out in an inert solvent, preferably in the
presence of a protonic acid or Lewis acid, such as TFA, HFIP, bismuth(lil)

20 salts, ytterhium(Ili) salts or CAN. Depending on the conditions used, the
reaction time is between a few minutes and 14 days, the reaction tempe-
rature is between about 0° and 180°, normally between 0° and 100°, par-
ticularly preferably between 15° and 35°C.

25

Suitable inert solvents are, for example, hydrocarbons, such as hexane,
petroteum ether, benzene, toluene or xylene; chlorinated hydrocarbons,
such as frichloroethylene, 1,2-dichioroethane, carbon tetrachloride, chio-
30 roform or dichloromethane; nitriles, such as acetonitrile; carbon disulfide;
carboxylic acids, such as formic acid or acetic acid; nitro compounds,

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

Compounds of the formula | in which R” has a meaning other than H are

35 preferably prepared by alkylation or acylation from the compounds of the

formula | in which R’ denotes H.



15 gal acturonate, gl ucoheptanoate, gluconate, glutamate, glycerophosphate,
hem succi nate, hem sui fate, heptanoate, hexanoate, hippurate, hydro-
chl ori de, hydrobrom de, hydroi odi de, 2-hydroxyethanesul fonate, i odide,

| set hi onagey »ohsmtsyrate, lactate, |actobionate, malat epcf}ﬁ%ﬁ@g/&mﬂal onat e,
20 mandel ate, netaphosphate, nethanesul fonate, nethyl benzoat'e, nono-

hydr ogenphosphat e, 2-napht hal enesul fondtle; nicotinate, nitrate, oxal ate,

ol eate, pal noate, pectinate, persulfate, phenylacetate, 3-phenyl propionate,
phosphat e, phosphonate, phthalate, but this does not 25 represent a
restriction. Furthernore, the base salts of the conpounds according to the

I nvention include alum nium amonium calcium copper, iron(lll),

iron(11), |iifhigdifed, 80urBRneny wbdiff@Dames andlor hydB@oareahld sompot assi um
sodi um and zinc salts, but this is not intended fo répresent a restriction.

Of the abovepoend of therfedmutd kegn be diberaded byisolvplysis or bydragenolysis bhe al kal i
metal salts _sodiumanpd potassium anpd the al kaline earth netal Its

cal i ugy and coRiFrESNametidSs 1555 tarebe SRpiRAAd. 6 SHEHIS: Heing NaGHi ch ar e
derived 35 fLORNRY WBEE WA 6?%%@&?&%1%9%@%8@&%@?5@&@?85 i ncl ude
salts of prinmary, secondary and tertiary am nes, substituted am nes, also
I ncl udi ng Woag@Q@&0002726 PCTI EP2005/ 005981 -43 naturally occurring

substituted am nes, cyclic am nes, and basic ion ex- changer resins, for
exanpl e argi ni ne, betaine, caffeine, chioroprocaine, choline,

i ot nang! arm 10 MGy ST Esteb RTfE AbPBle L KRG/ 6 LA RBIoT ot
et hanol’,” et haGleaditRe aliHydbaiieminB 8 earriecPblivty Riciisds & ard\kriidvity to

pi peridine, %I ucani ne, gl ucosanine, histidine, hydrabanine, isopropyl-
am ne, | i docthenperspnskiied indoe ant and ane desanpedingtandart vegrkenof phol i ne,

QJ ganic chemistry.

15 The said compounds according to the invention can be used in their final
non-salt form. On the other hand, the present invention also relates to the
use of these compounds in the form of their pharmaceutically acceptable
salts, which can be derived from various organic and inorganic acids and

20 bases by procedures known in the art. Pharmaceutically acceptable salt
forms of the compounds of the formula | are for the most part prepared by
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-

. 25 | 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
hydroxides, such as barium hydroxide and calcium hydroxide; alkali metal
alkoxides, for example potassium ethoxide and sodium propoxide; and

%0 various organic bases, such as piperidine, diethanolamine and N-methyi-
glutamine. The aluminium salts of the compounds of the formula | are like-
wise included. In the case of certain compounds of the formula |, acid-
addition salts can be formed by treating these compounds with pharma-

35

ceutically acceptable organic and inorganic acids, for example hydrogen
halides, such as hydrogen chloride, hydrogen bromide or hydrogen



pi perazi ne, piperidine, polyam ne resins, procaine, purines, theobromne, 10
triethanolamne, triethylamne, trinethylamne, tripropylamne and tris-

(hydr oxy | am ne (tronetham ne), but this is ' to
repr esenmaﬁlé%@%@gi on. 15 Compounds of the present |n\?gtrﬂﬁll{)i{r'l‘%&ﬂ$9gﬁ contain

basi ¢ nitrogen-contain- ing groups can-HB&-quaternised using agents such as
(C1l-c4)al kyl halides, for exanple nethyl, ethyl, isopropyl and tert-butyl
chl oride, brom de and iodide; di(Cl-C4)al kyl sulfates, for exanple

R L i M
d | (C1- I ] - I [Ware t hyl
gpoma(rjg. ( Bot ﬁﬁ%\%tﬂg@tegﬁ? @%ﬁ@gﬁr_\d et cd%pngﬁ@- gfé@gﬁﬁ J?c%gyltg gﬁ?lﬁéelglg’ﬁveﬁt i on

can be preparsaghuss eifpaneshifdiats aolienesulforateancebemadriesofdnateaandceut i cal
salts which are preferred include acetate, trifluqroacetate, besylate,
citrateg f umeRtBeeOrgAnifcaFde @ndirariespendingRalisdhereal; shrk as acetalgir ochl ori de,
hydr obr om de, 361 83k e PRAdGlMSe Tredld! BfinidliddiBbhte, Safidiste
phosphonat e, pi vgl a g S’Ogl um’phosphat e; steat a%e, Su Eaet'g !

sul f osal i cyl adsorthatetarit e likel AaBbriirgly ! siarhRiceuosiiy seEptdble dgihe, but this
Is not intended to represent a restriction. 35 The acid-addition salts of

basi ¢ conpourgridition salts obihegampounds gfitbe dersruiald jndlude thenfpliowing.r ee base
pCT/ EP2ggs, ookanate! 2ibefi Al EartlE, padeis, dongpaia PBRZ he salt in a
convent%gnal , - hoed the salt
forminto conﬁﬁg{%qeﬁgt%%ggs%iﬂégﬁg{éﬁﬁgﬁgﬁfe&gj ?fg@gkegggﬁfphﬁgﬁtggnvem i onal
manner . The fecamphorbalendter caprgidté azhlonde chdorobenzoatepeitratd, roynic-he
C@ espondi ngpésnat‘lagxegr%i%snate, digluconate, dihydrogenphosphate, dinitrobenzoate,
dodecylsulfate, sthanesulfonate, fumarate, galacterate (from mucic acid),
15 galacturonate, glucoheptanoate, gluconate, glutamate, glycerophosphate,
hemisuccinate, hemisulfate, heptanoate, hexanoate, hippurate, hydro-
chloride, hydrobromide, hydroiodide, 2-hydroxyethanesulfonate, iodide,
isethionate, isobutyrate, lactate, lactobionate, malate, maleate, malonate,
20 mandelate, metaphosphate, methanesulfonate, methylbenzoate, mono-
hydrogenphosphate, 2-naphthalenesulfonate, nicotinate, nitrate, oxalate,
oleate, palmoate, pectinate, persulfate, phenylacetate,
3-phenylpropionate, phosphate, phosphonate, phthalate, but this does not
Q 05 represent a restriction.
Furthermore, the base salts of the compounds according to the invention
include aluminium, ammonium, calcium, copper, iron{lil}, iron(ll), lithium,

magnesium, manganese(lll), manganese(lt), potassium, sodium and zinc

%0 salts, but this is not intended to represent a restriction. Of the above-men-
tioned salts, preference is given to ammonium; the alkali metal salts
sodium and potassium, and the alkaline earth metal saits calcium and
magnesium. Salts of the compounds of the formula | which are derived

35

from pharmaceutically acceptable organic non-toxic bases inciude salts of

primary, secondary and tertiary amines, substituted amines, also including



thereof with respect to certain physical properties, such as solubility in
pol ar solvents; for the purposes of the invention, however, the salts other-
Wi se correspond to the respective free base fornms thereof. 10 As nentioned,
the phar @%@&?%@8&% accept abl e base-addition salts of CHEERRYRISRIRHs of the
formula | are forned wth netals or am#8s, such as U alkali netals and

al kaline earth netals or organic amnes. Preferred netals are sodi um

pot assi um magnesi um and cal cium Preferred organic 15 am nes are
N,N'-dibenzylethylenedianine, chl oroprocai ne, chaline, di- ethanolam ne,

et hyl enedi aniHuUraly RecHyings stiddrd Fanings. Wﬁeﬁ”ﬁ@?s:ﬂf@ Bage JYuBXtion salts

of acidic co GLOrNd] the: 1. | are y bringing
the free aci %ﬁ%ﬁ% E%é)gg#l?g%rb&v?n %}ﬁldéﬁ%’%?@}%eﬁéﬁe@%bﬁﬁp F%%?%Qedesi red
base, causi ng:Holigef RINEdibenzydéthi/pediRirhinebenggthive): dicyCloRexylamirey,. The free
acid can be regenerated by bringing the salt form ‘into contact with an acid
and i sol at i ngliethenplesginaciigthyamins, @vdigthviamainosthanss, Zdimethylaminee aci d
forms differ i.p_a ceprtain respegt fromthe rrespondi al.t forms thereof
W th respect ‘?tﬁa'a%lr ?g'qu'o%ﬂ}@ec ﬁ"yﬂﬁ" ?er@s?@@{ﬁwﬁﬁ%@g@ﬁﬁﬁﬁﬁtf‘ﬂfy i n pol ar
sol vents; forpib89diREr gRiesmikY, Jilkbsamyiga! hisfidinBOMGEN@banif® i |-ot herwi se
correspond toplg)he T e's%]gct Ve ’fg?%e acid forms theteor 30 ’Il?églo@grrpound

accor di ng t o arhine idesdine ysioat siegimioeeNthathybikgipicamine whorpholisecapabl e of

formn harmaceutical ly acceptable salts of this type, he i nvention al so
encorrpg ges rRIP?ri%I'r@@éﬁ/qrgﬁn ERR%W'WGLSFEI! Qrgcgl@e,f%ﬁ'w& h}%‘\bﬂ%fneﬁ or

| ,O bi t ar: ; . : . o oh hat e,
cxarel e it it oy AR el By B langhosphat
restriction. WaHQHENRSHNENMIRE2D0MEREINIBE), butFhidis hot etendebd o t hat

stated above, it can be seen that the term"pharna-
o represent a restriction.

i,

15 Compounds of the present invention which contain basic nitrogen-contain-
ing groups can be quaternised using agentis such as (C4-C,)alkyl halides,
for example methyl, ethyl, isopropyl and tert-butyl chioride, bromide and
iodide; di{C4-Ca)alkyl sulfates, for example dimethy!, diethyl and diamyl

20 sulfate; (C10-Cig)alky! halides, for example decyl, dodecyl, lauryl, myristy!
and stearyl chloride, bromide and iodide; and aryl(C-Cs)alky! halides, for
example benzyl chloride and phenethyl bromide. Both water- and oil-solu-
bie compounds according to the invention can be prepared using such

. 25 salts.

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

30
glumine, nitrate, oleate, phosphonate, pivalats, sodium phosphate, stea-
rate, sulfate, sulfosalicylate, tartrate, thiomalate, tosylate and trometh-
amine, but this is not intended to represent a restriction.

35

The acid-addition salts of basic compounds of the formula | are prepared
by bringing the free base form into contact with a sufficient amount of the



ceutically acceptable salt” in the present connection is taken to nean an 5
active ingredient which conprises a conpound of the formula | in the form of

one of it in particular if this salt forminpar ' phar ma-
coki net i ca’gfzg{’)éé@ﬂigs on the active ingredient conpared m‘%@@j&ée form
of the active ingredient or any other -ddi+ formof the active ingredient

used earlier. The pharmaceutically acceptable salt formof the active
i ngredient 10 can also provide this active ingredient for the first tine

ith desired . , ki. ' ty . whi it did t [i d
i ih 8 desiv sd BhaEeokinell coproRer bl 1 i not Roceparl o and
I ngredi ent %ti‘rereeéé%‘:éarﬁ e'ré@eﬁé?%f@ow&hﬁ%iﬁ@fthé%‘é}t.fbﬁn‘i 8 Akt 1o The
i nvention fur ernore relat es 0 nedl canent onprising a | gast one

conpound of with & paseudrd Iscdatiigothefres basein a cahbgnticradb heartheri Tiad frees,

sol vates and stereoi sqoners thereof, including m xtures thereof in all 20
rati osg and base tarans differdn; s rarais repeed o this satrespendingsalt formes

formul ati ons . ), LU ] - e ich conprise
a predeterm %Heézg%ﬁ@‘ﬁ'ﬁfég (?;é ngﬁe{:@ga'b;bé&g&aieﬁfﬁgg{r'eg%@eg%s,saéd“e?u%'ﬁtly% Such a unit

can conpri sepolap soREAM FEr the. gurpBsdPoflihe. insrtfore hallevel tHE shits étHeram,
particularly preferably 5 ng to 100 of a com F11)ound according to the

i nventi on, defsenenrrespenditadhe sespactiva Traedassiformsdheresfhod of adni ni stration
and the age, weight and condition of the patient, 30 or pharmaceuti cal
f or mul 2b| ons can be admnistered in the formof dosage units which conprise

a predeter m pggnamRiad, He aﬁéﬁﬂ&énﬂ%@gﬁ%&cﬂ%@é béi%séﬁtﬁtw %ﬁﬁs bf e 1 €d

dosage unit formulations are those Ise a dal ose or
part-dose, asompdunds efithetforreylzorara foomed syithrmdetals br amiries) suchaseof of an

ctive ingredjept. Furtherpore, pharmaceutical formul ations 35 of this type
Jan be pr opaflaiStals andabales cRANCTEEL SLAGRRIG §MINRSWRTeRMathe
phar maceut i CletQAtare sodium, potassium, magnesium and calcium. Preferred organic
15 amines are N,N'-dibenzylethylenediamine, chloroprocaine, choline, di-
ethanolamine, ethylenediamine, N-methyl-D-glucamine and procaine.

The base-addition salts of acidic compounds according to the invention
20 are prepared by bringing the free acid form into contact with a sufficient
amount of the desired base, causing the formation of the salt in a conven-
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-
o~ 95 ner. The free acid forms differ in a certain respect from the cofresponding
salt forms thereof with respect to certain physical properties, such as solu-
bility in polar solvents,; for the purposes of the invention, however, the

salts otherwise correspond to the respective free acid forms thereof.

%0 if a compound according to the invention contains more than one group
which is capable of forming pharmaceutically acceptable salts of this type,
the invention also encompasses multiple salts. Typical multiple salt forms
inciude, for example, bitartrate, diacetate, difumarate, dimeglumine, di-

35

phosphate, disodium and trihydrochloride, but this is not intended to rep-

resent a rastriction.



WD 2006/ 002726 PCT/ EP2005/ 005981 -46 Pharmaceutical formul ati ons can be
adapted for admnistration via any desired suitable nethod, for exanple by

oral (inc ' al or sublin- 5 gual), rectal, nasa ' | ncl udi ng
buccal , sb@?%ﬂ%ﬂgﬁ%%r transdernmal ), vagi nal or parentergFT%gﬁ%éﬁgpgg

subcut aneous, intranuscular, intravenou45-or intradermal) methods. Such
formul ati ons can be prepared using all processes known in the
pharmaceutical art by, for exanple, conbining the active ingredient with

t he excipient(s) or adjuvant(s). 10 Pharmaceutical fornul ations adapted for
oral adm nistration can be ad- mnistered as separate units, such as, for

exanpl e, CapSuiRTeQhrd el Statec? MBI S Gin 66 3Uh Bat tAlih Sarfa-Suspensi ons

i n agqueous or non aqueous 1 quids; e oans or foam or

oi | -in-wat er deutjoalty acsdptalsicsait” ov theapresenhemnredtionus thiemtosnears anThus, for
exanple, in the case of oral admnistration in the formof a tablet 20 or
capsul g the aetive rgrediant whish cerprpspeacompourd efdhe foraauiail imthenforgr al |

xanpl e, ot ndnere GG H caf EHRERAR &1 S sy iidpBry by
commi nuting tddkirkRigNNEpErties oh thiel dARbENgricdiferfticothpRited Witk the fide foirinh @ 25
phar maceuti cal excipient commnuted in a simlar manner, such as, for ex-

anpl e, an editiithe agtivdingiediest osamhotner saforn aifheactivedngredientriged tol . A
flavour, preservative, .dispersant, and d may, i kewi se be. present. 30
Capsul es, ar e el ué-g'ﬁ RARrTAcBUbcally aamﬁBy?g’é‘? Sﬁ{tﬁ?fm \éof %‘5 %‘g‘ggr'ﬂg‘?ft@'e”atbove and
filling %hapqi%n%ﬁagwdé b la1ibd Hopetileht idAthgaRdRinde dithbabsirggnt s, such
as, for exanple, hi y disperse silicic acid, talc, nmagnesium stearate,
cal ci um st earptaemacokioktie phypertyewbichabdlidi mot haivedeariiemand aan been hdded to t he
pﬁyjer m xture before the filling operation. A disintegrant or,
. a positive influence on the%harmacodynamics of this aclive ingredient
with respect to its therapeutic efficacy in the body.
15

The invention furthermore relates to medicaments comprising at least one

compound of the formula | and/or pharmaceutically usabie derivatives,

solvates and stereoisomers thereof, including mixtures thereof in all

20 ratios, and optionally excipients and/or adjuvants.

Pharmaceutical formulations can be administered in the form of dosage
units which comprise a predetermined amount of active ingredient per
o~ 95 dosage unit. Such a unit can comprise, for example, 0.5 mg to 1 g, pref-
erably 1 mg to 700 mg, particularly preferably 5 mg to 100 mg, of a com-
pound according to the invention, depending on the condition treated, the
method of administration and the age, weight and condition of the patient,
30 or pharmaceutical formulations can be administered in the form of dosage
units which comprise a predstermined amount of active ingredient per
dosage unit. Preferred dosage unit formulations are those which comprise
a daily dose or part-dose, as indicated above, or a corresponding fraction
thereof of an active ingredient. Furthermore, pharmaceutical formulations
35 of this type can be prepared using a process which is generally known in

the pharmaceutical art.



35 solubiliser, such as, for exanple, agar-agar, calciumcarbonate or sodium
WO 2006/ 002726 PCTI EP20051005981 -47 carbonate, may |ikew se be added in

or der to BRLE e availability of the nedicanment aft ul e has
been tak Gﬁt’urqzifgdltion, i f desired or necessary, sui %ﬁ@u@(qﬁ%}%ﬁ

| ubri cants and disin- tegrants as wel -48s- dyes can |ikew se be i ncorporat ed
into the mxture. Suitable binders include starch, gel atine, natural

sugars, such as, for ex- anple, glucose or beta-|actose, sweeteners nade
frommai ze, natural and synthetic rubber, such as, for exanple, acacia,
tragacanth or sodiumalgi 10 nate, carboxynethylcellul ose, polyethylene

glycol , waxegy, aﬁﬁi@cégjgﬁal foﬁﬁnulatﬂi@@ daHbdé tédtfénegdr'nfhnéf%yﬂ Sa?@«g for s

i ncl ude sodi um ol ea ste ara magnesi um s di um

benzoat e, sodésirecsuitadti® matiookd, for ekémplwl@y erdl (mbmdumgbucdamr@ubhm egrants
i nclude, without being restri cted 15 thereto, starch, nethylcellul ose,

agar, §entongw%l ), reat@l masal dapisabi(ineluding huccal isaiblisgualiar teansdesmnalll at ed by,

i xt or e, addr g e on AR Biddhd subnEnsBLR Ak BRuBE, Ak RASES: . "

mxture to gbr\/iﬁtr‘aﬂbhﬁéﬁj me%h@@yW@Hcﬁmoxma%tmg%ahSo@p@w@@iubhgrwl ng the

conpound comm nuted in a suitable man- ner with a diluent or "a base,

descri bed abmgsmkwm imtid phamaceat:cﬁuamw,,fosman‘@ig crombmmgrtbee

car boxynet hyl cel |.ul o ag_% nat e, ﬁ L‘ﬁ r, pol yvinyl pyrrolidone, a
di ssol hlél on FEHY ?rHQFﬁ 'H‘ exXpiepyshy ac 1“!%" raffin, an absorption
accel efrator, such as, for exanple, a quaternary salt, and/or an absorbant,

such as, for exanple, bentonite, kaolin or dical- ciumphosphate. The powder
m xt ure can PBhagnaceutigbEibrimylationsiatgpied fortdral adrinmsteationsesrhbasd- f or
exanpl e, syrup, starch paste, acadi a nu0|lag§ or 30 sol utions of cellulose
orpol yner nﬁﬂ@?ﬁeﬁgaﬁﬁﬁpﬁﬁgéﬁ‘ﬁﬁ $uch a9, Sagpxamelee gapsulas ogtakletser nati ve to

granul ation, ,408-RNAGEN IS Y5IGHEAS oP SuspbhdidhLieh ous or non-

15 aqusous liquids; edibie foams or foam foods; or oil-in-water liquid emul-

sions or water-in-oil liquid emulsions.

Thus, for example, in the case of oral administration in the form of a tablet
20 or capsule, the active-ingredient component can be combined with an
oral, non-toxic and pharmaceutically acceptable inert excipient, such as,
for example, ethanol, glycerol, water and the like. Powders are prepared
by comminuting the compound to a suitable fine size and mixing it with a

25 pharmaceutical excipient comminuted in a similar manner, such as, for ex-

N
€ )

ample, an edible carbohydrate, such as, for example, starch or mannitol.
A flavour, preservative, dispersant and dye may likewise be present.

Capsules are produced by preparing a powder mixture as described

%0 above and filling shaped gelatine shelis therewith. Glidants and lubri-
cants, such as, for example, highly disperse silicic acid, talc, magnesium
stearate, calcium stearate or polyethylene glycol in solid form, can be
added to the powder midure before the filling operation. A disintegrant or

35

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



tabl etti ng machi ne, giving lunps of non-uniform shape which are broken up
to formgranules. The granules can be lubricated by addition of stearic
acid, a stearate salt, talc or mneral oil in order to prevent sticking to

the 35 ta‘glo%%&@g,}l ng noul ds. The lubricated m xture iﬁ"%“@%‘@%ﬁg to give

tab- lets. ounds according to the invention ca I ned WO
2006/ 002726 PCT/ EP2005/ 005981 -48 wi tH/7a free-fl owing i nert excipient and

then pressed directly to give tablets wthout carrying out the granul ation
or dry-pressing steps. A transparent or opaque protective |ayer consisting

of a shellac_sealli | ayer, .a lLayer of. 5 sugar. or polyner material and a

gl oss | ayer 8’?&?/5?%%@‘%“@%9&@4%9 °f§§ﬁ%o'@%{8§%8¥% 3\/@1@1@ Pgati ngs in
order to be ﬁ.@,ﬁeagaﬁ{é‘rﬁ%ftgrm@é%&ﬁé nbweeRndhkdsrent dosage units. Oral

| i quids, such as, for exanple, solution, syrups and elixirs, can be pre- 10
pared in the formof dosage units so that a given quantity conprises a
pre-specified ampunt of the conpound. Syrugs can be prepared by dis- solving

t he cogpound"’l %@@H%db@!%ﬁ@%_ew U?q;Qﬁ‘FaW:FW“& @_)P'f"gﬁfse ilﬂl"’éﬁ%‘ﬁﬁ’ angiisie- elixirs
are PrEpar o dieiing A DAL ASbE BhIRBRIC Y F LI SHERE NS ARGuEA" 15 be

fornmul ated by dispersion o ound i n a non-toxic ve Sol u-

bi | i sers andSefableidingsrs.includs searchf g&latine mataral Ubare lsatReési fpsxear yl al co-
hol s and pol yoxyet hyl ene sorbitol ethers, preservatives, flavour additives,
such as, for a@?@i&nﬂhéqosﬁe@fﬁ@tﬁﬂa@%&l swietapely mpde e B1aize raturghabarin, 20

d;:‘abdt t bR FHH & 367 atifres ?Ea?iﬁiﬁaéé&‘*feer%?o?&??iﬁﬁ%Eg‘??{gg- »
Doy thar 128 ATl pBUne han SlaRSnpRNET | 25,
coating or eirthedabnigants uped in thesatdosagedoinad incugmsydiensoleats sadiim he | i ke.
C stearate, magnesium stearate, sodium benzoate, sodium acetate, sodium
chioride and the like. The disintegrants include, without being restricted
15 thereto, starch, methylcellulose, agar, bentonite, xanthan gum and the
like. The tablets are formulated by, for example, preparing a powder mix-
ture, granulating or dry-pressing the mixture, adding a lubricant and a
disintegrant and pressing the entire mixture to give tablets. A powder mix-
20 ture is prepared by mixing the compound comminuted in a suitable man-
ner with a diluent or a base, as described above, and optionally with a
binder, such as, for example, carboxymethylcellulose, an aiginate, gela-
tine or polyvinyipyrrolidone, a dissolution retardant, such as, for example,

95 paraffin, an absorption accelerator, such as, for example, a quaternary

Sl
vy

»

salt, and/or an absorbant, such as, for example, bentonite, kaolin or dical-
cium 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.

%0 As an alternative to granulation, the powder mixture can be run through a
tabletting machine, giving lumps of non-uniform shape which are broken
up to form granules. The granules can be lubricated by addition of stearic
acid, a stearate salt, talc or mineral oil in order to prevent sticking to the

35

tablet casting moulds. The lubricated mixture is then pressed to give tab-

lets. The compounds according to the invention can also be combined



30 The compounds of the fornula | and salts, solvates and physiol ogically
functional derivatives thereof can also be admnistered in the formof |ipo-
sone deliver é %Etens such as, for exanple, small unilanellar vesicles,

| arge uniY 2729esicl es and nul tilanellar vesicles. BGEREIRHWBIN pe

formed from various phospholi pids, sucHB8as, for exanple, cholesterol, 35
stearyl am ne or phosphati dyl cholines. WO 2006/ 002726 PCT/ EP2005/ 005481 -49
The conpounds of the formula | and the salts, solvat es and physiologi- cally
functional derjvatives thereof can also he delivered i ng nono- Ion I

ant i bodi es a¥ith ffres-HowIinGiners cipieqt apd H}?QP\T@%%ﬁﬁ'ﬁﬁ Fﬁ)ﬂ’é’@dﬁ%’? S are

|l ed. Th t ted
mod cament | PRI R0t BlesdtanfifiBHRl Hhy he Sy BIen A aRgre | orac ©
pyran copol yoeopadue protettiveviayonsonsidtirerotd emmpéwang layer, a layer of

pol yhydr oxyet hyl aspart am dophenol or & ol yet hyl ene oxi pol ywém ne,
substi Luted BYOFTANAAWYEr MatRraliand apwssdayas of venmgy berpesenbRyese 10

et evi n_ oot B rslerdp e Bl BRlREloe BhE R Y et ¢ aci
pol y- epsi | onpgadi giffafdrttRsagllunitdr oxybutyric acid, polyorthoesters, poly-

acetal s, pol ydi hydroxypyrans, polycyanoacryl ates and crosslinked or am 15
phi pat hi ¢ bl ock copol yners of hydrogel s. Pharnaceuti caI formul ati ons adapt ed

for transderpal, adm nistrati on can  be adm nister ed i.ndependent plasters
for ext ﬁgdedga Pl BRARS SHER S, ForaRammie SRR GUTR oA SN, CRRIER Binr Thus,
for ex Luer gster
i ont ophor eS| & ‘ﬂggé\éﬁ ggalsgng%é]e&mr i Hfa n@wﬁ A '{@Ber{ﬁﬁsé% Resear ch
3(6), 318 ( lﬁl&ﬁg"specﬁ’l‘@d Emoet bEtle compouridl Syedppted bfaqwrepawdcw dis-
qdm nistration can be for- 25

solving the comipound in an agueous solution with a suitable flavour, while

elixirs are prepared using a non-toxic alcoholic vehicle. Suspensions can

15 be formulated by dispersion of the compound in a non-toxic vehicle. Solu-

bilisers and emulsifiers, such as, for example, ethoxylated isostearyl alco-

hols and polyoxyethylene sorbitol ethers, preservatives, flavour additives,

such as, for example, peppermint oil or natural sweeteners or saccharin,

20 or other artificial sweeteners and the like, can likewise be added.

The dosage unit formulations for oral administration can, if desired, be en-
capsulated in microcapsules. The formulation can also be prepared in
~ 95 such 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
like.

The compounds of the formula | and salts, solvates and physiologically

%0 functional derivatives thereof can also be administered in the form of lipo-
some delivery systems, such as, for example, small unilamellar vesicles,
large unilamellar vesicles and multilamellar vesicles. Liposomes can be
formed from various phospholipids, such as, for example, cholesterol,

35

stearylamine or phosphatidylcholines.



nmul ated as oi ntnments, creans, suspensions, |otions, powders, solutions,
pastes, gels, sprays, aerosols or oils. 30 For the treatnent of the eye or
ot her extger iLssue, for exanple nmouth and skin, th 52'%” s are
prefer ablﬁog@{’ﬁ”f“é@ as topical ointnment or cream In tﬁreémb %%gr mul ati on
to give an ointnent, the active ingredi4¥nt can be enployed either with a

paraffinic or a water-m scible creambase. Alternatively, the active
i ngredi ent can be fornulated to give a creamwith 35 an oil-in-water cream

b -in-o0il Db ) 2006/ 002726 PCT/ EP2005/ Q05981, -50
Phar maceut | o 11 CBRIROLACS Gh 1o (PALUR! 787 0175 SolEies Ba PNSEltine eye i n-
clude_eye i gag By kAR aiorSof o 8488 aéiebs Behaofe. Suspended

in a suitable carrier, ar an aqueous solvent. Phar maceuti cal

f or mul at i onscladapartibddies as rmdividualgarries foomhich théeompouhd recleonigass

| ozenges, pastilles and nout hwashes. Pharnmaceutical fornul ati ons adapted for
rectal gadm nf& solnles hmcoargHnds sanaoske Frdrled toseiutle RRYMEIS@Sosi t or i es

or eneffas, OarBBRHTESLAKEA AR SidPHs LSRR dRbriasalpdiihaL st rat | on

in which the arrier su ance 1S a so conprirse a er having a

particle 15pgiraidoried byrarpegbalymer ddighydrogpralyiriédhdagrglapiidophénalh i s _
adm nistered 1n the manner in which snuff is taken, i.e. by rapid inhalation

via the nasapolypudrexyelbytaspartamidophaneter pelyethyiengoxide padylweinehel d cl ose to
the nose. Suitable formulations.for admnistratian asal ray or nose
dr ops it h 2eiadtiEel ) RNy FrRbicedt B emaf Btn Ry RoBRR e vaf en
sol uti s i Ncolsib8 o Bciddd of hiBaefReRvId Saymicps WHd! S suitiRPiqd for
adm ni stration by inhalation en-"25 conpasSs finely particulate dusts or
m sts, whi chachiaving apoitretled eelebge whri medicament, for example polylactic acid,
N poly-epsilon-caprolactone, polyhydroxybutyric acid, polyorthoesters, poly-
acetals, polydihydroxypyrans, polycyanocacrylates and crosslinked or am-

15 phipathic block copolymers of hydrogels.

Pharmaceutical formulations adapted for transdermal administration can
be administered as independent plasters for extended, close contact with

20 the epidermis of the recipient. Thus, for example, the active ingredient can
be delivered from the plaster by iontophoresis, as described in general
terms in Pharmaceutical Research, 3(6), 318 (1986).

25 Pharmaceutical compounds adapted for topical administration can be for-

e

mulated as ointments, creams, suspensions, lotions, powders, solutions,

pastes, gels, sprays, aerosols or oils.

For the treatment of the eye or other external tissue, for example mouth

%0 and skin, the formulations are preferably applied as topicai ointment or
cream. In the case of formulation to give an aintment, the active ingredient
can be employed either with a paraffinic or a water-miscible cream base.
Alternatively, the active ingredient can be formulated to give a cream with

35

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



ous types of pressurised dispensers with aerosols, nebulisers or insuffla-
tors. 30 Pharmaceutical fornul ations adapted for vagi nal adm nistration can
be adm nistered as pessaries, tanpons, creans, gels, pastes, foans or spray

formul at i SYA2008A%}eceuti cal formul ations adapted for pBREEEPEPOSISL

adm nistration include 35 aqueous and 5rn- agqueous sterile injection
sol utions conprising antioxi- dants, buffers, bacteriostatics and sol utes,
by neans of which the fornmula WO 2006/ 002726 PCT/ EP2005/005981 -51 tion is

rendered isotonic with the blood of the recipient to be treated; .and

aqueous and _gﬁf'gﬁﬁﬁ%'&r&ql?@%_@%@éﬂr t,O%\Wrﬂl @Rph’iﬁﬂoébtﬁd_ P&¥eJls- pension
medi a and thiy edro ?}ﬁ‘ \Hﬁféﬂltﬁé'a‘&ﬂ%‘ﬁ@gﬁ%ﬂf‘%@é@i‘@g%‘i’ sluQPénc?éd‘g' e-dose
or nultidose contal ners, ' for exanple séa anpoul'es an vial's, and stored

in freeze-drired suitgblghcdriies dh pattidutar srwatibeduosdlyetthe addi - tion of the
sterile carrier liquid, for exanple water for injection purposes,
I mredi ately before use is necessary. Injection solutions and suspensi ons

Pouders. or abiPLLCRRfai il GaadBirbF okt 2ppAREL A ine FRUR £ on” o
the above paihiceipaih Yorapiebopastilcs et bUBasheshe formul ations may al so

conprise other agents usual 1nthe 15 art with respect to the particul ar
type of formulation; thus, for exanple, for mulations which are suitable for

crount 1 "o Rodha 5o s i AR e
condi t1 on wh R A e OB B bt oS 7. "The nature of the
formul ati on and the nethod of adm nistration,
C Pharmaceutical formulations adapted for nasal administration in which the
carrier substance is a solid comprise a coarse powder having a particle
15 size, for example, in the range 20-500 microns, which is administered in
the manner in which snuff is taken, i.e. by rapid inhalation via the nasal
passages from a container containing the powder held close to the nose.
Suitable formulations for administration as nasal spray or nose drops with
20 a liguid as carrier substance encompass active-ingredient solutions in

water or oil.

Pharmaceutical formulations adapted for administration by inhalation en-
Q 25 compass finely particulate dusts or mists, which can be generated by vari-
ous types of pressurised dispensers with aerosols, nebulisers or insuffla-

tors.

Pharmaceutical formulations adapted for vaginal administration can be

30
administered as pessaries, tampons, creams, gels, pastes, foams or spray
formulations.
Pharmaceutical formulations adapted for parenteral administration include
35

agueous and non-aqueous sterile injection solutions comprising antioxi-

dants, buffers, bacteriostatics and solutes, by means of which the formula-



25 and is ultimtely determ ned by the treating doctor or vet. However, an
ef fecti ve anount of a conpound according to the invention for the treat-
ment of ne&??l %ﬁ%l y%rowt h, for exanple colon or breast carcinoma, is gen-
erally in Y& 'H)é fromO0.1 to 100 my/ kg of body wei ghtPGFERNRS/W0S1," ent
30 (mammal ) per day and particularly ty@ically in the range from1 to 10
ng/ kg of body wei ght per day. Thus, the actual anpbunt per day for an adult
manmal wei ghing 70 kg is usually between 70 and 700 ng, where this anount
can be admnistered as a, single dose per dagt or usuyally in a series of

part-doses (sliemisendespd ispionie avithithe bleed ebthe egipient todeavirealed) apdr 35 day,

S0l vare or ot 9%eeuiEand ndREsbub HernBTapehbhs Jihish ToAlPABbrte 852 e vo
2006/ 002726 Pgdh$ibR 0Rsdi dpAthickehdrst dheifogfAuldtohd eah brcadriniftérddin ef fective

anmount of the conpound accord- ing to the invention per se. It can be
assuned .t hat 8ingig-desel o8 awiltidasesuintainats, orf exanmple scated ampoulss ander

medi cament s cUR FEFRH ndtharecriie il staten S5 HERHATIA S a6 or
pha maceut  caliby of HPArileEdrBt i, for SloHHIE HeldKtor HBARIAIBESeL her eof

I ncl uding m xtures thereof 1n a rati os, 'and at | east one
medi cament acimmediatgy édferetuseli® nBeessaryent i on al so relates to a set (kit)

consisting of separate packs of (a) an effective anmount of _a compound of
the formula I W‘rs‘g%ﬁ‘?%ﬁ”‘gﬁiﬁﬁﬁéﬁ'q’@ﬁ BIeREred HLAecridanea Withdng sees and
Ty o e ARG préred e MO Bt SRoABE R Bl ot oo
Q it goes without saying that, in addition to the above particularly mentioned
constituents, the formulations may also comprise other agents usual in the
15 art with respect to the particular type of formulation; thus, for example, for-
muiations which are suitable for oral administration may comprise fla-
VOurs.
20 A therapeutically effective amount of a compound of the formula [ de-
pends on a number of factors, including, for example, the age and weight
of the animal, the precise condition which requires treatment, and its
severity, the nature of the formulation and the method of administration,
—~ 25 and is ultimately determined by the treating doctor or vet. However, an

effective amount of a compound according to the invention for the treat-
ment of neoplastic growth, for example colon or breast carcinoma, is gen-
erally in the range from 0.1 to 100 mg/kg of body weight of the recipient
(mammal) per day and particularly typically in the range from 1 to

%0 10 mg/kg of body weight per day. Thus, the actual amount per day for an
adult mammal weighing 70 kg is usually between 70 and 700 mg, where
this amount can 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
35

day, so that the total daily dose is the same. An effective amount of a salt

or solvate or of a physiologically functional derivative thereof can be de-



20 The set conprises suitable containers, such as boxes, individual bottles,
bags or anmpoul es. The set may, for exanple, conprise separate am poul es,

each cont aj g’iaﬂn an_effective anobunt of a conpound of the Eornulgse}qos[%%and/or

phar maceut M Oﬁvﬂﬂﬁ?ébl e derivatives, solvates and stered
t hereof, including mxtures thereof in-éd-ratios, and an effective anount

of a further nedicanent active ingredient in dis- solved or |yophilised
form 30 The nedicanents from Table | are preferably, but not exclusively,
com bined with the conpounds of the formula |I. A conbination of the formula

| and medi calRRtiRed a3 tierpriion otine effectiveareailighdie PNROEBAASGRW: of the

f la VI. 3 1.00:; ! i 253 /| at i
hoents oyci ophe G ARt ionT e Sel It e pEAAEY thatkimiiPlblec and b 21 19
Al tretam ne bblefoaktantréatnmering ot qunaitidntraehtidieadapdvy/| mel ani ne

Mechl or oet ham ne Thi otepa Streptozocin Chloroanbucil Tenpbzol om de
Dacar bazi ne Senustine Carnustine 10 Plati num agents Ci splatin Carbopl atin

OB R A AR 484 T AR 5§ Teast e
compound of the formula | and/or pharmaceutically usable derivatives,
solvates and stereocisomers thereof, including mixtures thereof in all

0 ratios, and at least one further medicament active ingredient.
The invention also relates to a set (kit) consisting of separate packs of
Q (a) an effective amount of a compound of the formula | and/or pharma-
ceutically usable derivatives, solvates and sterecisomers thereof, in-
15 cluding mixtures thereof in all ratios,
and

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

20 The set comprises suitable containers, such as boxes, individual bottles,
bags or ampoules. The set may, for example, comprise separate am-
poules, each containing an effective amount of a compound of the formula
I and/or pharmaceutically usable derivatives, solvates and stereoisomers

~ 25 thereof, including mixtures thereof in all ratios,
and an effective amount of a further medicament active ingredient in dis-
solved or lyophilised form.

30 The medicaments from Tabie 1 are preferably, but not exclusively, com-
bined with the compounds of the formula I. A combination of the formula |
and medicaments from Table 1 can also be combined with compounds of

the formula V1.

35
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Aventi ) A)
AVeRH-S)—A)

C\-247 ( COX

o — 4wy =

i nhi bitor, Tirapazam ne (reducing lvy Medical) agent, SRl |nternational)
P54 (COX-2 i nRiainuoy agentdcetGisplatinei ne (reduci ng Catbpptatinar n) agent, Zanmbon)
CapCel | TM (CYP450 R-Fl ur bi prOfalipldtdE 25 sti nul antZDEx7a (Aoor&D)i c) kappaB
i nhi bitor, Enhcore) GCS-100 §gpdpatant agoni st, 3CHAoHATatimpRstBma ycoGenesys)
i nhibitor, Active Biotech) (gfg % ﬁﬁm‘ﬁ'&%ﬂaﬁ cagggré‘gg "('X"'ém D (gastrin
i nhi bi tor, Aphton) receptor f&%éﬁn eo apr%‘aﬁﬁéy)%o ygenat or,
131-1-TM 601 (DNA Ormiplatin BBR-3464
Iproplatin (Hoffrnann-La Roche)
SM-11355 (Sumitomo)
AP-5280 (Access)
10 Antimetabolites Azacytidine Tomudex
Gemcitabine Trimetrexate
Capecitabine Deoxycoformycin
o~ 5-Fluorouracil Fludarabine
(;/ Filoxuridine Pentostatin
2-Chlorodesoxyadenosine Raltitrexed
6-Mercaptopurine Hydroxyurea
15 6-Thioguanine Decitabine (SuperGen)
Cytarabine Clofarabine (Bioenvision)
2-Fluordesoxycytidine Irofulven (MGl Pharrna)
Methotrexate DMDC (Hoffmann-La
Idatrexate Roche)
Ethynylcytidine (Taiho )
20
Topoisomerase | Amsacrine Rubitecan (SuperGen)
inhibitors Epirubicin Exatecan mesylate
Etoposide {Daiichi)
Teniposide or Quinamed (ChemGenex)
mitoxantrone Gimatecan (Sigma- Tau)
p 95, rinotecan (CPT-11) Diflomotecan {Beaufour-
Q 7-Ethyl-10- Ipsen)
hydroxycamptothecin TAS-103 (Taiho)
Topotecan Elsamitrucin {Spectrum)
Dexrazoxanet J-107088 (Merck & Co)
(TopoTarget) BNP-1350 (BioNumerik)
Pixantrone (Novuspharrna) CKD-602 (Chong Kun
30 Rebeccamycin analogue  Dang)
(Exelixis) KW-2170 (Kyowa Hakko)
BBR-3576 (Novuspharrna)
Antitumour Dactinomycin (Actinomycin  Amonafide
antibiotics D) Azonafide
35 Doxorubicin {Adriamycin)  Anthrapyrazole
Deoxyrubicin Oxantrazole
Valrubicin Losoxantrone




30 All os Therapeutics) antagonist, PlI-88 (heparanase TransMl ecui ar)

I nhibitor, Progen) Eflornithin (ODC inhibitor, Tesmlifen (histam ne |LEX
Oncol ogy) a tagoni st, YM M nodronic acid BioSciences) (osteoclast
i nhi bitor, 98 3PUMIEOe (histanine H2 Yamanouchi) recept ofCHERPE098nxi m)

| ndi sul am (p53 stinmulant, Tiazofurin (I-M®DH Ei sai WO 2006/ 002726
PCT/ EP2005/ 005981 -58 inhibitor, Ri bapharm) Aplidin (PPT inhibitor,
Cilengitide (integrin PharmaMar) antagonist, Merck KGaA) Rituximb (CD20

anti body, SR- - ago
Gent uzumab ( 35 CA-779 (n tor,
Wet h) P& (haenmatopoi esis E
Phar magenesi s){ Cell Pat hvvayaEplinmhﬁDWI TM (tri cl osarBleéitydinic 460E- V
i nhi bi tor, nout hwash, Endo) Cqiherdtabloays) Tri acet\Blgsmdbipca(uridine 10
AG- 2037 (GART fnhibitor, prodigg,pieh!stat) Pfizer)gabhdQiflg (sarcoma agent,
WK- UKI (%I asm nogen Si gnat ure%qu 0(3:.‘nce) ~activat cmi g -él or, Wlex)
TransM D¥107TM PBI - 1402 (ijﬁicérrrrqu ant, (i munot Ofy (I\RMBt L C
Li f eSci ences) PBi onedi x) AMycinp N-10755 (Menarini)
Porfiromycin GPX-100 (Gem
Cyanomorpholinodoxo- Pharmaceuticals)
rubicin
Mitoxantron (Novantron)
10 Antimitotic agents | Paclitaxel SB 408075
Docetaxel (GlaxoSmithKline)
C\‘ Colchicine E7010 (Abbott)
cor’ Vinblastine PG-TXL (Cell
Vincristine Therapeutics)
Vinorelbine IDN 5109 (Bayer)
15 Vindesine A 105972 (Abbott)
Dolastatin 10 (NCI) A 204197 (Abbott)
Rhizoxin (Fujisawa) LU 223651 (BASF)
Mivobulin (Warner- D 24851 (ASTA Medica)
Lambert) ER-86526 (Eisai)
Cemadotin (BASF) Combretastatin A4 (BMS)
20 RPR 109881A (Aventis) Ischomohalichondrin-B
TXD 258 (Aventis) (PharmaMar)
Epothilone B (Novartis) ZD 6126 (AstraZeneca)
T 900607 (Tularik) PEG-Paclitaxel (Enzon)
T 138067 (Tularik) AZ10992 (Asahi)
Cryptophycin 52 (Eli Lilly) DN-5109 (Indena)
o~ 25 Vinflunine (Fabre) © AVLB (Prescient
W/ Auristatin PE {Teikoku ©~ NeuroPharma)
Hormone) Azaepothilon B (BMS)
BMS 247550 (BMS) BNP- 7787 (BioNumerik)
BMS 184476 (BMS) CA-4-Prodrug (OXiGENE)
BMS 188797 (BMS) Dolastatin-10 {NrH)
30 Taxoprexin (Protarga) CA-4 (OXIGENE)
Aromatase Aminoglutethimide Exemestan
inhibitors Letrozole Atamestan (BioMedicines)
Anastrazole YM-511 (Yamanouchi)
Formestan
35 Thymidylate Pemetrexed (Eli Lilly) Nolatrexed (Eximias)
synthase ZD-9331 (BTG) CoFactor™ (BioKeys)
 inhibitors !
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sti nmul ant,
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—CDA-11 {%pnuat S-S pTr ohpt er. Bi G“rrFChe\ pr ot er- Everlif{
optosis SDX-101 (apoptosis pronpter la Roche) pronnt
PHA ardagoniaiso pltToabectedist (PhasmaMarhp dyatasfamisied Bautar,
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sul f an Procar baghieenatidresf am de Al tr eAgdp
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Thymectacm (NewBiotics} (Paligent)

Tariguidar (Xenova)

Edotreotid (Novartis)

Farnesyl ﬁrglabin (NuOncology Tipifarnib (Johnson &

transferase Labs) Johnson)

inhibitors lonafarnib {Schering- Perillyi alcohol (DOR
Plough) BioPharma)
BAY-43-2006 (Bayer)

Pump inhibitors | CBT-1 {(CBA Pharma) Zosuquidar

trihydrochloride (Eli Lilly)

MS-209 (Schering AG) Biricodar dicitrate (Vertex)
Histone acetyl Tacedinaline (Pfizer) Pivaloyloxymethy! butyrate
transferase SAHA (Aton Pharma) (Titan)
inhibitors MS-275 {Schering AG) Depsipeptide (Fujisawa)

Metalloproteinase

Neovastat (Aeterna

CMT -3 (CollaGenex)

antagoenists

CDC-394 (Celgene)

inhibitors Laboratories) BMS-275291 (Celltech)
Ribonucieoside | Marimastat (British Tezacitabine (Aventis)
reductase Biotech) Didox (Molecules for
inhibitors Gallium maltolate (Titan)  Health)

Triapin (Vion)
TNF-alpha Virdlizin (Lorus Revimid (Celgene)
agonists/ Therapeutics)

Endothelin-A
receptor
antagonists

Atrasentan (Abbot)
ZD-4054 (AstraZeneca)

YM-538 (Yamanouchi)

Retinoic acid

Fenretinide (Johnson &

receptor agonists

Johnson)
LGD-1550 (Ligand)

Alitretinoin (Ligand)

Immuno-
modulators

Interferon
Oncophage (Antigenics)

GMK (Progenics)

Dexosome therapy
(Anosys)

Pentrix (Australian Cancer




WO 2006/ 002726 PCT/ EP2005/ 005981 -59 Platinum agents Cisplatin Carboplatin
Oxaliplatin ZD-0473 (Anor MED) Spiropl atin Lobaplatin (Aetem)

Car boxyph i num Satraplatin (Johnson 5 Tetrap I n tt hey)
Omplati %@%@%ﬁ& | propl atin (Hoffrnann-La Roche) Skﬁi)ﬁgggl@%a#t ono)
AP-5280 (Access) 10 Antinetabolites Aza@¥ti di ne Tonudex Gentitabine
Trimetrexate Capecitabine Deoxycoformycin 5-Fluorouracil Fludarabine

Fl oxuri di ne Pentostatin 2-Chi orodesoxyadenosine Raltitrexed
6- Mer capt opur-i-re—-Hydroxyurea 15 6--Thi-oguanine Decitabine (SuperGen)—

Cyt ar abi ne Cl of ar abi ne (Bi oe‘?ﬁﬁ@%‘“o%ﬁﬁ%%soy qleg¥ie | rof ul ven! (M3
Pharrna) Methotrexate DVDQ(Bi®nirahnn-La | dat r exddfe-1R4dfegganih n 1 ¢ {idine
Tai ho 20 Topoi sonerase AnsgeTP+8Y (R\iBioPharnt&upeC@acer vacamebilintersall)
Epi rubi ci n Exat ecan nesyl at IRERqIAU®-RAI i chi )Norelin (Biostar)
PEP-005 (Peplin Biotech) BLP-25 (Biomira)

5 Synchrovax vaccines (CTL MGV (Progenics)
Immuno) 13-Alethin (Dovetail)
Melanoma vaccine (CTL  CLL-Thera (Vasogen)
immuno)
p21-RAS vaccine
(GemVax)

10 .

Hormonal and Oestrogens Prednisone
antihormonal Conjugated cesirogens Methylprednisolone
-~ agents Ethynyloestradiol Prednisolone
(/ Chlorotrianisene Aminoglutethimide

ldenestrol Leuprolide
Hydroxyprogesterone Goserelin

15 caproate Leuporelin
Medroxyprogesterone " Bicalutamide
Testosterone Flutamide
Testosterone propionate  Octreotide
Fluoxymesterone Nilutamide
Methyltestosterone Mitotan

20 Diethylstiibestrol P-04 (Novogen)
Megestrol 2-Methoxyoestradiol
Tamoxifen (EntreMed)
Toremofin Arzoxifen (Eli Lilly)
Dexamethasone

. 25 Photodynamic | Talaporfin (Light Sciences) Pd-Bacteriopheophorbid

L/ agents Theralux (Yeda)
(Theratechnologies) Lutetium-Texaphyrin
Motexafin-Gadolinium (Pharmacyclics)
(Pharmacyclics) Hypericin
Tyrosine kinase | Imatinib (Novartis) Kahalide F (PharmaMar)

30 inhibitors Leflunomide(Sugen/Pharm CEP- 701 (Cephalon)
acia) CEP-751 (Cephalon)
ZDI839 (AstraZeneca) MLN518 (Millenium)
Erlotinib (Oncogene PKC412 (Novartis)
Science) Phenoxodiol O
Canertjnib (Pfizer) Trastuzumab (Genentech)

35 Squalamine (Genaera) €225 (ImCione)
SU5416 (Pharmacia) rhu-Mab (Genentech)

SUB668 (Pharmacia) MDX-H210 (Medarex) B




Teni posi de or Qui naned (ChenGenex) mtoxantrone G nmatecan (Signma- Tau)
Irinotecan (CPT-1 1) Diflonpotecan (Beaufour 25 7-Ethyl-10- |psen)

hydr oxyca égt hecin TAS-1 03 (Tai ho) Topotecan El sam trucin (08 ectrum

Dexr azoxanet “PA%7488 (Merck & Co)  (TopoTarget) BNP-1 BEHEPHFRRASY i k)

Pi xant rone (Novuspharrna) CKD 602 (Chong3Kun 30 Rebeccanyci n anal ogue Dang)
(Exelixis) KW2170 (Kyowa Hakko) BBR-3576 (Novuspharrna) Antitunour

Dacti nonycin (Actinonycin Amonafide antibiotics D) Azonafide 35

Doxor ubi ci n (Adramrein)—Ant-hr cl ubi cin
Losoxant r one| WO 2006/ 002726} 541 ¥t drrseg]l - 6eCHAGABEOCH) n Bl eomyci n
sul fate (Daunonycin) (Bl enddfd74 Hntradansica) Bl e MipX-A4¢ (Medarexyher ar iibi ci n
Bl eonycin A {1 darubicin Bl edvstalamitB{ovartisdazon MBXAYGF{ABgeRix) camyci np
MEN- 10755 (Menarini) Porfi rRKMEE{NGRHrtE)00 (Gem IMIATNOMNROMRgI0d0XO0;
Phar maceuti cal s) GW2016

5 (GlaxoSmithKline)
EKB-509 (Wyeth)
EKB-569 (Wyeth)

Various agents SR-27897 (CCK-A BCX-1777 (PNP inhibitor,
inhibitor, Sanofi- BioCryst)
Synthelabo) Ranpirnase {ribonuclease
10 Tocladesine (cyclic AMP  stimulant, Alfacell)
agonist, Ribapharm) Galarubicin (RNA
Alvocidib {CDK inhibitor, synthesis inhibitor, Dong-
~ Aventis) A)
St CV-247 (COX-2 inhibitor,  Tirapazamine (reducing
lvy Medical) agent, SRI International)
P54 (COX-2 inhibitor, N-Acetylcysteine (reducing
15 : Phytopharm) agent, Zambon)
CapCell™ (CYP450 R-Flurbiprofen (NF-

stimulant, Bavarian Nordic) kappaB inhibitor, Encore)
GCS-100 (gal3 antagonist, 3CPA (NF-kappaB

GlycoGenesys) inhibitor, Active Biotech)
G17DT immunogen Seocalcitol (vitamin D

20 (gastrin inhibitor, Aphton)  receptor agonist, Leo)
Efaproxiral (oxygenator, 131-1-TM-601 (DNA
Allos Therapeutics) antagonist,
P1-88 (heparanase TransMolecular)
inhibitor, Progen) Eflornithin (ODC inhibitor,
Tesmilifen (histamine ILEX Oncology)

. o5 antagonist, YM Minodronic acid
(. BioSciences) (osteoclast inhibitor,

Histamine (histamine HZ2  Yamanouchi)
receptor agonist, Maxim)  indisulam (p53 stimulant,
Tiazofurin {(IMPDH Eisai)
inhibitor, Ribapharm) Aplidin (PPT inhibitor,
Cilengitide (integrin PharmaMar)

30 antagonist, Merck KGaA)  Rituximab (CD20 antibody,
SR-31747 (IL-1 antagonist, Genentech)
Sanofi-Synthelabo) Gemtuzumab (CD33
CCI-779 (mTOR kinase antibody, Wyeth Ayerst)
inhibitor, Wyeth) PG2 (haematopoiesis
Exisulind (PDE-V inhibitor, promoter, Pharmagenesis)

35 Cell Pathways) Immunol™ (triclosan

CP-461 (PDE-V inhibitor, mouthwash, Endo)
| Cell Pathways) Triacetyluriding (uridine




rubicin Mtoxantron (Novantron) 10 Antimtotic agents Paclitaxel SB 408075
Docet axel (daxoSmthKline) Colchicine E7010 (Abbott) Vinblastine PG TXL

(Cell Therapeut ics) Vinorel bine IDN 5109 §, ndesi ne
A 105972 ?ﬁéog(ﬁ]kh@ Iastatl n 10 (NCl) A 204197 (Abbott Eﬁéﬁ?@g&%ﬁq
(Fujisawa) LU 223651 (BASF) M vobul i n-%4\arner- D 24851 (ASTA Medics)

Lanbert) ER-86526 (Eisai) Cenadotin (BASF) Conbretastatin A4 (BMS) 20 RPR
109881A (Aventis) I|sohonohalichondrin-B TXD 258 (Avent i s) (Phar mal\/ar)

Epot hi | one Br{Nevarti-s)—2ZBHI26LAstLIaZ 607—{Tul-arik
PEG Pacl i t axél (Enzon)} T 13‘% T@WR'}‘*"Q&Q@%@’@%W S@t)ypt ophy¢in 52
(Eli Lilly) IDN-5109 (I ndend)fiZ®5) Vi nfluni ne (FabreN-4Q/1Esere@na @ernt,
Auristatin PE (Tei koku Neur ofWalifd)(plasminogen AzaBigoaturedlioBeieBhe) BMS
247550 (BMB) | BNP- 7787 ( Bi oMotiwatdr)inhiBNEr, 18ie)6 (BidRsMIR-197PModr ug ( OXi GENE)
BMS 188797 (BMS) Dol ast ati n-ABI-{4A0HPRAN skividlanexi imfritinetddig axs CA- 4 OXi GENE
Aromat age Aminogl ut et hi m de| fpeffBirt GfeSciences)  Biomedix)
Bortezomib (proteasome  PCK-3145 (apoptosis
inhibitor, Millennium}) promoter, Procyon)
SRL-172 (T-cell stimulant, Doranidazole (apoptosis
SR Pharma) promoter, Pola)
TLK-286 (glutathione-3 CHS-828 (cytotoxic agent,
10 transferase inhibitor, Telik) Leo)
PT-100 {growth factor Trans-retinic acid
agonist, Point (differentiator, NIH)
, Therapeutics) MX6 (apoptosis promoter,
9, Midostaurin (PKC inhibitor, MAXIA)
Novartis) Apomine (apoptosis
Bryostatin-1 (PKC promoter, ILEX Oncology)
15 stimulant, GPC Biotech)  Urocidin {(apoptosis
CDA-ll (apoptosis promoter, Bioniche)
promoter, Everlife) R0-31-7453 (apoptosis
SDX-101 (apoptosis promoter, La Roche)
promoter, Salmedix) Brostallicin (apoptosis
Ceflatonin (apoptosis promoter, Pharmacia)
20 promoter, ChemGenex)
The compounds of the formula | are preferably combined with known anti-
Q 25 cancer agents:

The present compounds are also suitable for combination with known
anti- cancer agents. These known anti-cancer agents include the follow-
ing: oestrogen receptor modulators, androgen receptor modulators, reti-
30 noid receptor modulators, cytotoxic agents, antiproliferative agents,
prenyl- protein transferase inhibitors, HMG-CoA reductase inhibitors, HIV
protease inhibitors, reverse transcriptase inhibitors and other angiogene-
sis inhibitors. The present compounds are particularly suitable for admini-

35 stration at the same time as radioctherapy. The synergistic effects of inhibi-



I nhibitors Letrozol e Atanestan (Bi oMedi ci nes) Anastrazole YM 511
(Yamanouchi) Fornmestan 35 Thym dyl ate Penetrexed (Eli Lilly) Nol atrexed

(Exi m as) ZD- 9331 (BTG CoFactortM (Bi oKeys) _inhibitors WO
200610027?&‘)‘?1{93%‘?@%005/ 005981 -61 DNA antagonists Tr abBEVERRSSPHEY manar)

Maf osf anmi de (Baxter @ ufosfani de (Baxt@ -International) International)
Apazi quone (Spectrum Al bumn + 32P (Isotope Pharmaceuticals) 5 Solutions)
06- Benzyl guani ne Thynectacin (NewBiotics) (Paligent) Edotreotid (Novartis)

Far nesyl Argl.abi ncol o Tipifarnib (Johnson & transferase Labs)
Johnson) 10 it‘ﬁﬁiogi\‘{ézglég'}llﬁ M‘PB @EF%’{“P gramyehaye Heendeseidted POR Pl ough)
Bi oPhar ma) =4 Y’ I nhi bitors CBT-1 (CBA Pharnmm)

Zosuqui dar Tgégaﬁjélﬁ%ggg%(gﬁ@vglé?fﬁydrochI oride (Eli Lilly) 15 Ms-209
(Scheri ng AGI'OBistroger eacepitan mbdtiatdryerdfers to ddrapeuirisaniichilinteafesslivital i ne

(Pfizer) Pival oyl oxymethyl butyrate transferase SAHA (Aton Pharma) (Titan)
i nhi bi toors Mer #yabi %@ﬂﬂﬁ@ Heeswgendothe seqarnipr, §@g@odﬁesse¢faneclm-ot ei nase
gewgyg%gtgl( '(A‘aq(;ﬁﬁt C'V;grie_s %f gg(s){rtlagagﬁ ?eecg(egptorzr%oidﬂ aitéjajstiﬁéladlé%)&raargol{dt (ﬁﬁ?—
ited to, tamoxifen, raloxifene, idoxifene, 1.Y353381, LY 117081, toremi-
fene, fulvestrant, 4-[7-(2,2-dimethyl-1-oxopropoxy-4-methyl-2-{4-[2-(1-
piperidinyl)ethoxy]phenyl]-2H-1-benzopyran-3-yijphenyl 2,2-dimethyl-
10 propanocate, 4,4'-dihydroxybenzophenone-2 4-dinitrophenylhydrazone and
SH646.
o "Androgen receptor modulators” refers to compounds which interfere with
or inhibit the binding of androgens to the receptor, regardless of mecha-
15 nism. Examples of androgen receptor modulators include finasteride and
other 5a-reductase inhibitors, niiutamide, flutamide, bicalutamide, liaro-
zole and abiraterone acetate.
"Retinoid receptor modulators" refers to compounds which interfere with
20 or inhibit the binding of retinoids to the receptor, regardliess of mecha-
nism. Examples of such retinoid receptor modulators include bexarotene,
tretingin, 13-cis-retinoic acid, 9-cis-retinoic acid, a-difluosromethylornithine,
ILX23-7553, trans-N-(4"-hydroxyphenyl)retinamide and N-4-carboxy-
L~ o5 phenylretinamide.
"Cytotoxic agents" refers to compounds which result in cell death primarily
through direct action on the cellular function or inhibit or interfere with cell
myosis, including alkylating agents, tumour necrosis factors, intercalators,

microtubulin 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, temozolomide, heptaplatin, estramustine, impro-

35

sulfan tosylate, trofosfamide, nimustine, dibrospidium chioride, pumitepa,

lobaplatin, satraplatin, profiromycin, cisplatin, irofulven, dexifosfamide,



Ri bonucl eosi de Marimastat (British Tezacitabine (Aventis) reductase

Bi ot ech) Didox (Ml ecules for inhibitors Galliummnaltolate (Titan) Health)
Triapin Vion 25 TNF-al pha Virulizin (Lorus Revimd (Cel gene agoni st s!

Ther apeut VO RGoni st s CDC- 394 Cel ene Endot hel i n-AP%TH‘é%z@W‘gﬁPséAbbot)
YM 598 (Yamanouchi) receptor ZD 4054-@BstraZeneca) 30 antagonist Retinoic
acid Fenretinide (Johnson & Alitretinoin (Ligand) receptor agonists
Johnson) LGD-15)0 Li and Imruno- Interferon Dexosone therapy 1'l 35

nodul at ors Oncophage (Antigenics) (Anosys) GWK Pro epics Pentrix (Australian

Cancer WO 2006750 edehineiEmetndpytdoelplatism, riryiguasint @iufpge ci ne
oo TSP et Al e AL A RRRRE s P ree
ing) 1 3- A e B L e e 2 Vs bgen)
| mmno% p21- glaszidirydspermine, arsenic trioxide, 1-(11-dodecylamino-10-hydroxy-
undecyl)-3,7-dimethylxanthine, zorubicin, idarubicin, daunorubicin,
bisantrene, mitoxantrone, pirarubicin, pinafide, valrubicin, amrubicin, anti-
neoplastone, 3'-deamino-3'-morpholino-13-deoxo-10-hydroxycarmino-
mycin, annamycin, galarubicin, elinafide, MEN10755 and 4-demethoxy-
10 3-deamino-3-aziridinyl-4-methylsulfonyldauncrubicin {see WO 00/50032).

Examples of microtubulin inhibitors include paclitaxel, vindesine sulfate,

3',4'-didehydro-4'-deoxy-8'-norvincaleukoblastine, docetaxol, rhizoxin,
dolastatin, mivobulin isethionate, auristatin, cemadotin, RPR109881,

15 BMS1844786, vinflunine, cryptophycin, 2,3,4,5,6-pentafluoro-N-(3-fluoro-4-
methoxyphenyl)benzenesulfonamide, anhydrovinblastine, N,N-dimethyl-L.-
valyl-L-valyl-N-methyl-L-valyl-L-prolyl-L-proline-t-butylamide, TDX258 and
BMS188797.

20 Some examples of topoisomerase inhibitors are topotecan, hycaptamine,

irinotecan, rubitecan, 6-ethoxypropionyl-3',4'-0O-exobenzylidenechartre-

usin, 9-methoxy-N,N-dimethyl-5-nitropyrazolo[3,4,5-kl]acridine-2-

(6H)propanamine, t-amino-9-ethyl-5-fluoro-2,3-dihydro-9-hydroxy-4-

methyl-1H,12H-benzo[de]pyrano[3',4".b,7}indolizino[1,2bjguinoline-

10,13(9H,15H)dione, lurtotecan, 7-[2-(N-isopropylamino)ethyl]-(20S)-
camptothecin, BNP1350, BNP!1100, BN80915, BN80942, etoposide
phosphate, teniposide, sobuzoxane, 2'-dimethylamino-2'-deoxyetoposide,

(GL331, N-[2-(dimethylamino)ethyl!]-9-hydroxy-5,8-dimethyl-6H-pyrido[4, 3-

blcarbazole-1-carboxamide, asulacrine, (5a,5aB,8aa, 9b)-2-[2-{N-[2-(di-

30

methylamino)ethyl]-N-methylaminolethyl]-5-[4-hydroxy-3,5-dimethoxy-

phenyl]-5,5a,6,8,8a,9-hexohydrofuro(3',4':6,7 )naphtho(2,3-d)-1,3-dioxol-6-

one, 2,3-(methylenedioxy)-5-methyl-7-hydroxy-8-methoxybenzo[c]phen-
35 anthridinium, 6,9-bis[(2-aminoethyl)amino]benzo[glisoquinoline-5,10-

dione, 5-(3-aminopropylamino)-7,10-dihydroxy-2-(2-hydroxyethylamino-



(GenVax) 10 Hornonal and Cestrogens Predni sone anti hornonal Conjugated
oestrogens Met hyl predni sol one agents Ethynyl oestradi ol Prednisol one

Chl orotri ani sene Am nogl utet him de I|denestrol Leuprolide

Hydr oxypr8GdP%38 Goserelin 15 caproate Leuporelin NEHFRIBFELt er one

Bi cal utam de Testosterone Fl utam de -B&stosterone propionate Cctreotide

Fl uoxynesterone Ni|utam de Methyltestosterone Mtotan 20 Diethylstil bestrol
P-04 (Novogen) Megestrol 2-Methoxyoestradi ol Tanoxifen (EntreMed)

Torenofin Arzoxifen (Eli Lilly)  Dexamethasone Photodynam c Tal aporfin
(Li ght Sci en@@ﬂ)vl)rﬁﬂ@aéﬁ%?w%écﬁﬁ]@?fm'a-&éee,a@dﬂn[g( yiamrolefiay)

Th t ech ) ) ) ¢ . L o '
(Phar moycl SOfeTEmelidRd s Bid ShE R artned L BERMIORIEIR X2 (9 Novar i s)

ST - Ui o S i e ol
gi um aminagBrhydioxoithigeesoirlquinelivaranesgnd dimesna.
"Antiproliferative agents” include antisense RNA and DNA oligonucleo-
tides such as G3139, ODN698, RVASKRAS, GEM231 and INX3001 and
antimetabolites such as enocitabine, carmofur, tegafur, pentostatin, doxi-
fluridine, trimetrexate, fludarabine, capecitabine, galocitabine, cytarabine

10 ocfosfate, fosteabine sodium hydrate, raltitrexed, paltitrexid, emitefur, tia-
zofurin, decitabine, nolatrexed, pemetrexed, nelzarabine, 2'-deoxy-2'-

@ methylidenecytidine, 2'-flucromethylene-2'-deoxycytidine, N-[5-(2,3-di-
hydrobenzofuryl)sulfonyl]-N'-(3,4-dichlorophenyl)urea, N&-[4-deoxy-4-[N2-

15 [2(E),4(E)tetradecadienoyl]glycylamino}-L-glycero-B-L-mannohepto-
pyranosyl]ladenine, aplidine, ecteinascidin, troxacitabine, 4-[2-amino-4-
0x0-4,6,7 ,8-tetrahydro-3H-pyrimidino[5,4-b]-1,4-thiazin-6-yi-(S)-ethyl]-2,5-
thienoyl-L-glutamic acid, aminopterin, 5-fluorouracil, alanosine, 11-acetyl-

20 8-(carbamoyloxymethyl)-4-formyi-6-methoxy-14-oxa-1,11-diazatetracyclo-
(7.4.1.0.0)tetradeca-2,4,6-trien-9-ylacetic acid ester, swainsonine, lome-
trexol, dexrazoxane, methioninase, 2'-cyano-2'-deoxy-N4-palmitoyl-1-B-D-
arabinofuranosy! cytosine and 3-aminopyridine-2-carboxaldehyde thio-

Q o5 semicarbazone. "Antiproliferative agents” also include monoclonal anti-

bodies to growth factors other than those listed under "angiogenesis in-
hibitors", such as trastuzumab, and tumour suppressor genes, such as
p53, which can be delivered via recombinant virus-mediated gene transfer
30 (see US Patent No. 6,089,134, for example).

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

invention for the treatment and prophylaxis of tumour diseases.

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

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



Sci ence) Phenoxodi ol O Canertjnib (Pfizer) Trastuzumab (CGenentech) 35

Squal am ne (Genaera) C225 (I nCl one) SU5416 (Pharmacia) rhu-Mib (Genentech)
SU6668 ( Ppar. i MDX- H210 ( Medar ex) WD 2006/ 002726 P /005981 -63
ZD4190 (A&ﬁrzg‘%@ﬂ%)&g\) 2C4 (Genentech) zD6474 (AstraZengyé@DP%%%?]ﬂ??l(l\/Edar ex)
Vat al ani b (Novartis) ABX- EG- (Abgeni x}68PKI 166 (Novartis) | MC-1Cl11 (I nCl one)
GA2016 5 (daxoSmthKline) EKB-509 (Weth) EKB-569 Weth Various agents
SR- 27897 (CCK-A BCX-1777 (PNP inhibitor, inhibitor, Sanofi- BioCryst)

Synt hel abo) Ranpi rnase (ribonucl ease 10 Tocl adesine (cyclic AVP stinul ant,

Al facel |) ~ o¥hnesk, okthepaserHacys: of e egrvix rRibe Hyridi o the (tertin®ihi bi t or

synt hesi s i nd ALt ' - st PARDI | rapazam ne
(reduci ng W}Hb@*gé%mgﬁﬁn&@% Fﬁ)@gﬁ{g’% ﬁ%gﬁa&%ﬁhﬂ?%@ g{e; ENE‘I bitor, N
Acet yJcyst ei piatir sjdternef the shiwinoihefrtnd layarandZardiong lurgapCel | TM ( CYP450

R- Fl urbi profen (NF- stinulant, Bavarian Nordic) kappaB inhibitor, Encore)

5
The tumour is furthermore preferably selected from the group lung adeno-
carcinoma, small-cell lung carcinomas, pancreatic cancer, glioblastomas,
colon carcinoma and breast carcinoma.
10 Preference is furthermore given to the use for the treatment of a tumour of
the blood and immune system, preferably for the treatment of a tumour
RC selected from the group of acute myelotic leukaemia, chronic myelotic leu-
kaemia, acute lymphatic teukaemia and/or chronic lymphatic leukaemia.
15
The invention also encompasses a method for the treatment of a patient
who has a neoplasm, such as a cancer, by administration of
20 a}) one or more of the compound of the formula [
C} 25 |
!
30 b) and one or more of the compounds of the formula VI:
R®
o Y'm(CHz)p————z‘
35 R



GCS- 100 (gal a antagoni st, 3CPA (NF-kappaB d ycoCGenesys) inhibitor, Active
Bi ot ech) GL7DT i mmunogen Seocalcitol (vitamn D 20 (gastrin inhibitor,
Apht on) receptor agonist, Leo) Efaproxiral (oxygenator, 131-1-TM 601 (DNA

Al'l os Th | ant agoni st, Pi-88 (heparanase Tran L. nhi bitor,
Pr ogen) E@ﬁ%ﬁ?\%@%ﬁ% (ODC inhibitor, Tesmlifen (hist a%ﬁﬁ@ﬂgﬂol ogy) 25
ant agoni st, YM M nodroni c acid Bi oSci-®%ces) (osteocl ast inhibitor,

Hi stam ne (histam ne H2 Yamanouchi) receptor agonist, Maxim | ndisulam (p53
stimulant, Tiazofurin (IMPDH Eisai) inhibitor, R bapharm Aplidin (PPT
inhibitor, G lengitide (integrin PharmaMar) 30 antagoni st, Merck K&A)

Ri tuxi mab (CD20 anti body, SR-31747 (lIL-1 antagonist, Genentech)

Sanofi - Synt hel abo) Gemt uzumab (CD33 CCl-779 (nlOR ki nase anti body, Weth
Ayerst) inhibitor, Weth) P& (haenatopoiesis Exisulind (PDE-V inhibitor,
pronot er, Pharnmagenesis) 35 Cell Pathways) |nmunol T"'" (triclosan CP-461
(PDE-V i nhi bj tor cetyluridineg (uridine

VO 2008/ 0027%”@@%%3@7&%?@5%%@8 lelmﬂypg{)@h&@%%ﬁg: RIBEQ pr NoRodr ug,

Vellstat)  gng R® each, independently of one another, dencte H, OH, halogen, OC1-
10-alkyl, OCF3;, NO; or NH,, p denotes an integer between 2 and 6, each
inclusive, and R® and R? are each, independently of one another, prefera-
bly in the meta- or para-position and are selected from the group:

10
NH NOH N
L0
NH NH N
2 s 2 ! H 3
15
/N:I p \'|\|I and NOH
:N iH,N NH,
ch/ =
20

where the first and second compound are administered simultaneously or
within 14 days of one ancther in amounts which are sufficient to inhibit the

growth of the neoplasm.

O 25 The combination of the compounds of the formula | with the compounds of
the formula Vi and other pentamidine analogues results in a synergistic

action in the inhibition of neaplasias.

30 The mechanism of action of pentamidine or derivatives thereof has not
been clearly explained at present: pentamidine or derivatives thereof
appears to have pleiotropic actions since it results in a decrease in DNA,
RNA and protein synthesis. It was recently described that pentamidine is

35 a capable inhibitor of PRL1, -2 and 3 phosphatases (Pathak et al., 2002)
and tyrosine phosphatases, and overexprassion thereof is accompanied



Pfizer) SN-4071 (sarcoma agent, WK-UK1 (plasm nogen Signature Bi oSci ence)
activator inhibitor, Wlex) TransM D 107TM  PSI-1402 (PMW sti nul ant,
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TLK- 286 (gl utathione-S CHS-828 (cytotoxic agent, 10 transferase inhibitor,
Tel i k) Leo) PTA 00 (growth factor Trans-retinic acid agonist, Point

(differenti Ther apeuti cs apopt osi s rormt er, Mdostaurin
( PKC i nhi bi t newlﬂ% mabgarbY tyn %ﬂﬁ%ﬂ”@ﬂéo@ﬂ&??@t #Rand dhas 1 (ke

pr onot er tosis
CDA- | | (apolﬁ@%sl S pr%tgragégﬁ%m@hg% ’apﬁ(rgrig? &metf%@a?qéi%é‘%%

(apopt osi s 6P¥r Pdove (Rukediskamt @pLe04) drad laoaﬂsle)to eRengt tionSad rredl X)

Br ost al I icin (apoptosis Ceflatonin (apoptosis pronoter, Pharmacia) 20

pr onot chidistoshange gheenearesaonaENderDNAy svtiesis.ar e pref er abl y  combi ned

with k ovvn anti- 25 cancer agents: The present conpounds are al so suitable
for conbination with known anti- cancer agents. These known anti-cancer

agents i ncl uder bAgched &R¥ériments show that:

- both pentamidine and also the compounds of the formula | maintain

10 cells in the G2/M cell cycle.
- the combination of pentamidine and compounds of the formula | have
(} additive to synergistic actions on cell proliferation.
15 Other suitable pentamidine analogues include stilbamidine (G-1) and
hydroxystilbamidine (G-2) and indole analogues thereof (for example
G-3):
20
O
NH
AV E
Q 25 NH,
(G-1)
OH
0 N
NH
ralavy
NH,

35 (G-2) and



I ng: oestrogen receptor nodul ators, androgen receptor npdul ators, reti 30
noi d recd¥P WO at or s, cytotoxic agents, antiprolif ECEEPI0SHB981 o
prenyl - protein transferase inhibitors71HMG CoA reductase inhibitors, HV
protease inhibitors, reverse transcriptase inhibitors and other angi ogene-
sis inhibitors. The present conpounds are particularly suitable for adm ni
35 stration at the sane tine as radiotherapy. The synergistic effects of

i nhi bi WO 2006/ 002726 PCT/ EP2005/ 0059%INH-65 tion of VEGF in conbination
wi th radiot hgrnapy have been describedlby specialists (see WO 00/61186).
"Qestrogen reteéptor y : '

or inhibit the//ind
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sulfonate salits.

16
Still other analogues are those which fall under a formula which are pro-
vided in one of the US Patents No. 5,428,051, 5,521,189, 5,602,172,
5,643,935, 5,723,495, 5,843,980, 6,172,104 and 6,326,395 or the US pat-
20

ent application with the publication No. US 2002/0019437 A1, each of
which is incorporated in its entirety by way of reference. lllustrative ana-
logues include 1,5-bis(4'-(N-hydroxyamidino)phenoxy)pentane, 1,3-bis(4'-
(N-hydroxyamidino)phenoxy)propane, 1,3-bis(2'-methoxy-4'-(N-hydroxy-
25 amidino)phenoxy)propane, 1,4-bis(4'-(N-hydroxyamidino)phenoxy)butane,
1,5-bis(4'-(N-hydroxyamidino)phenoxy)pentane, 1,4-bis(4'-(N-hydroxy-

@

amidino)phenoxy)butane, 1,3-bis(4'-(4-hydroxyamidino)phenoxy)propane,
1,3-bis(2'-methoxy-4'-(N-hydroxyamidino)phenoxy)propane, 2,5-bis[4-

30 amidinophenyl]furan, 2,5-bis{4-amidinophenyl}furan bisamide oxime, 2,5-
bis[4-amidinophenyllfuran bis-O-methylamide oxime, 2,5-bis[4-amidino-
phenylifuran bis-O-ethylamide oxime, 2,8-diamidinodibenzothiophene,
2,8-bis(N-isopropylamidino)carbazole, 2,8-bis(N-hydroxyamidinc)carba-

35 zole, 2 8-bis(2-imidazolinyl)dibenzothiophene, 2,8-bis(2-imidazolinyl)-5,5-
dioxodibenzothiophene, 3,7-diamidinodibenzothiophene, 3,7-bis(N-iso-



r 25 phenylretinam de. "Cytotoxic agents" refers to conmpounds which result
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cin, annamycin ar MEN 10755. and denet ho 10
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e o, TR lithichuig 7 LRSErpRKENRS 2 Saiglo aigieal ne sulfate,
dol ast ati n, benzuhldazotyl)wtrble;)@a&-b;s[w?_umtdazionnytwmmlmIda-RPRIO9881 15

BMS184476, vinflunine, crypto - pent af | uor o- N- (3-f | uor o- 4-
Fret hoxyphenﬁq‘)ﬂhﬁ@ﬂ%s’iﬁﬂbﬁ{ﬁﬁgd@'d%ﬁﬂ‘m&lﬂtﬁrbﬁmlmfﬁmi]wfﬂlfm net hyl - L-

valyl - L-val y} ;R lsidmathitind-2Bél Y hidazBl Doy ABTE, ity £6isg X258 and

15 (2-imidazolyl)-2-benzimidazolyilpyrrole, 1-methyl-2,5-bis[5-(1,4,5 6-tetra-
hydro-2-pyrimidinyl)-2-benzimidazolyl]pyrrole, 2,6-bis(5-amidino-2-benz-
imidazoyl)pyridine, 2,6-bis[5-(1,4,5,6-tetrahydro-2-pyrimidinyl)-2-benz-
imidazolylpyridine, 2,5-bis(5-amidino-2-benzimidazolyl)furan, 2,5-bis[5-

20 (2-imidazolinyl)-2-benzimidazolyllfuran, 2,5-bis(5-N-isopropylamidino-2-
benzimidazolyl)furan, 2,5-bis(4-guanylphenyi)furan, 2,5-bis(4-guany!-
phenyl)-3,4-dimethylfuran, 2,5-di-p-[2-(3,4,5,6-tetrahydropyrimidyl)-
phenylifuran, 2,5-bis[4-(2-imidazoclinyl}phenyl]furan, 2,5-[bis{4-(2-tetra-

( J 5 hydropyrimidinyl)}phenyl]p-(tolyloxy)furan, 2,5-[bis{4-(2-imidazolinyl)}-

e phenyl]-3-p-(tolyloxy)furan, 2, 5-bis{4-[5-(N-2-aminoethylamido)benzimida-
zol-2-yllphenyl}furan, 2,5-bis[4-(3a,4,5,6,7,7a-hexahydro-1H-benzimida-
zol-2-yl)phenyl]furan, 2,5-bis[4-(4,5,6,7-tetrahydro-1H-1,3-diazepin-2-
yhphenyllfuran, 2,5-bis(4-N,N-dimethylcarboxhydrazidophenyl)furan, 2,5-

%0 bis{4-[2-(N-2-hydroxyethyl)imidazolinyl]phenyl}furan, 2,5-bis[4-(N-iso-
propylamidino)phenyllfuran, 2,5-bis{4-[3-(dimethylaminopropyl)amidino]-
phenyifuran, 2,5-bis{4-[N-(3-aminopropyl}amidino]phenyl}furan, 2,5-bis[2-
(imidzaolinyl)phenyl]-3,4-bis(methoxymethyl)furan, 2,5-bis[4-N-(dimethyi-

35

aminoethyl)guanyllphenylfuran, 2,5-bis{4-[(N-2-hydroxyethyi)guanyl]-
phenyl}furan, 2,5-bis[4-N-(cyclopropylguanyl)phenyljfuran, 2,5-bis[4-(N,N-
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such as enoci tab| ne, carnofur, tegafur, pentaostatin, doxi- fl ur| di ne

trimet r exat dmidazediostane. r%p%@rqlﬁ@rﬁr@' P-dmzamd%oty&ﬁm.
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benzimidazolyl}-2-butene, 1,4- b[s[5 -(2- :mtdazoIyl)—2-benznm|dazolyl] -1-

1 methylbutane, 1,4-bis[5-(2-imidazoly!)-2-benzimidazolyl}-2-ethylbutane,
1,4-bis[5-(2-imidazolyl)-2-benzimidazolyi]-1-methyl-1-butene, 1,4-bis[5-(2-
imidazotyl}-2-benzimidazolyl}-2,3-diethyl-2-butene, 1,4-bis[5-(2-imida-
zolyl)-2-benzimidazolyl]-1,3-butadiene, 1,4-bis[5-(2-imidazolyl)-2-benz-

20 imidazolyll-2-methyl-1,3-butadiene, bis[5-(2-pyrimidyl)-2-benzimida-
zolyljmethane, 1,2-bis[5-(2-pyrimidyl)-2-benzimidazolyllethane, 1,3-bis[5-
amidino-2-benzimidazolyllpropane, 1,3-bis[5-(2-pyrimidyi)-2-benzimida-
zolyl]propane, 1,4-bis[5-(2-pyrimidyl)-2-benzimidazolyl]butane, 1,4-bis[5-

o5 (2-pyrimidyl)-2-benzimidazolyl]-1-butene, 1,4-bis[5-(2-pyrimidyl)-2-benz-

imidazolyl]-2-butene, 1,4-bis[5-(2-pyrimidyl)-2-benzimidazolyl]-1-methyl-
butane, 1,4-bis[5-(2-pyrimidyl)-2-benzimidazolyl]-2-ethylbutane, 1,4-bis[5-
(2-pyrimidyl)-2-benzimidazolyl]-1-methyl-1-butene, 1,4-bis[5-(2-pyrimidyl)-
2-benzimidazolyl}-2,3-diethyl-2-butene, 1,4-bis[5-(2-pyrimidyl)-2-benzimi-

%0 dazolyl}-1,3-butadiene and 1,4-bis[5-(2-pyrimidyl)-2-benzimidazolyl]-2-
methyl-1,3-butadiene, 2,4-bis(4-guanylphenyl)pyrimidine, 2,4-bis(4-imida-
zolin-2-yl)pyrimidine, 2,4-bis[(tetrahydropyrimidinyl-2-yl)phenyllpyrimidine,
2-(4-[N-i-propylguanyljphenyl}-4-(2-methoxy-4-[N-i-propyl-

35

guanyljphenyl)pyrimidine, 4-(N-cyclopentylamidina)-1,2-phenylene-
diamine, 2,5-bis[2-{5-amidino)benzimidazoyllfuran, 2,5-bis[2-{5-(2-imida-
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(7 52170, 0} 2k MabeRz ideasilfiran. B by batla-b BoPHRIMTBKINGIRaR Ao, 1 ore-

I £ B e e L e L S e

sem car bazongs[2-(Srdridird )bbAziaiidao\lipg s, 206-Bis[246(RdmidarnpbRnahzant i -
bodi es to grow h factors other than those |isted under "angi ogenesis in-

hi bi t Jidezeyl]pyraelieu 2 unbis[2-thil-isoptapyianisinebeozingdazylloyuele, as  p53,

U8 Pat eﬁt” s i S R SRR VAR e
use of the oQuAEIsMRASOBENSEINS;dBybRY S0 bRl ] 8K 2liRfudzdAbIBBAz 2N

prophyl axi s of tunour di'seases e tumbur i's preferably selected from
t he group ofm'lidanmrt]s'l Ufethy'layrsa#EtaQ Soigf?-tpN-tydlopentylaimidine )idrasiala- of t he

t h f th 06/ 002726 PCT/ EP2005/ 005 - 68 d
ﬁegrkracodf @y Dsbpieialei i, SREbl(- R SaPraRATIROPANCET e Fipest | ne.

f th t f th
Fym Shaiygrsﬁeé%@b&{?ﬁe stor%%ﬁhﬁ@gé% dﬂo&agrn@b%?fg‘&ggﬁﬁﬁg g Thee
tumour is flamideojoerzimicdznydpyndise) 4@It-bc*a[z-r(ﬁm-ts}m@rmylam[dlmﬂpeadeno-

@m none, snall-cell lung carcinomas, pancreatic cancer, glioblastomas,
on car ci leWeazavH- ‘b?éﬁ%fﬂeﬂyﬁ@ﬁﬁﬁnﬁﬁf -bis[2-(5-N-cyclopentylamidino)benz-

imidazoyl}-2,5-diphenylfuran, 2,5-bis[2-(5-amidino)benzimidazoyllbenzo-
15 [blfuran, 2,5-bis[2-(5-N-cyclopentylamidino)benzimidazoyijbenzojb]furan,
2,7-bis[2-(5-N-isopropylamidino)benzimidazoy!lfluorine, 2,5-bis[4-(3-(N-
morpholinopropyl)carbamoyl)phenyl]furan, 2,5-bis[4-(2-N,N-dimsthyi-
aminoethylcarbamoyl)phenyllfuran, 2,5-bis[4-(3-N,N-dimethylaminopropyl-
20 carbamoyl)phenyljfuran, 2,5-bis[4-(3-N-methyl-3-N-phenylaminopropyl-
carbamoyl)phenyllfuran, 2,5-bis[4-(3-N,N8,N11-trimethylaminopropyl-
carbamoyl)phenylifuran, 2,5-bis[3-amidinophenyl]furan, 2,5-bis[3-(N-iso-
propylamidino)amidinophenyllfuran, 2,5-bis[3-[(N-(2-dimethylaminoethy!)-
SN 95 amidino]phenylfuran, 2,5-bis[4-(N-2,2,2-trichloroethoxycarbonyl)amidino-
phenytlfuran, 2,5-bis[4-(N-thioethylcarbonyl)amidinophenyljfuran, 2,5-bis-
[4-(N-benzyloxycarbonyl)amidinophenylifuran, 2,5-bis[4-(N-phenoxy-
carbonyl)amidinophenyllfuran, 2,5-bis[4-(N-(4-fluorc)phenoxycarbonyl)-
amidinophenyl]furan, 2,5-bis[4-(N-(4-methoxy)phenoxycarbonyljamidino-

%0 phenyl]furan, 2,5-bis[4-(1-acetoxyethoxycarbonyl)amidinophenyl}furan
and 2,5-bis[4-(N-(3-fluoro)phenoxycarbonyllamidinophenyllfuran. Proc-
esses for the preparation of one of the above compounds are described in
US patents No. 5,428,051, 5,521,189, 5,602,172, 5,643,935, 5,723,495,

35

5,843,980, 6,172,104 and 6,326,395 or the US patent application with the
publication No. US 2002/0019437 A1.



10 Preference is furthernore given to the use for the treatnent of a tunour
of the blood and i mune system preferably for the treatnent of a tunour
sel ect ed‘& roup of acute nyelotic |eukaem a, g, %9 ic | eu-
kaem a, a égg‘]#{@%ﬁﬁatl c | eukaem a and/ or chronic | ynphat q‘}@ﬁg{%ﬁ %15

The invention al so enconpasses a net hedd5f-or the treatnent of a pati ent V\/no
has a neoplasm such as a cancer, by admnistration of 20 a) one or nore of

t he conpound of the formulal: R R 5< R 3.6. 25.9. ! 2. 6 . NR R
R7 30 b) and one or nore of the conpounds of the formula VI: 6 R8, Y -(CHO
z' 35 Ra RT _I: VI WD 2006/ 002726 PCT/ EP2005/005981 -69 5 in which Y and

Z' each, @&ﬁ?ﬁﬁ&hbh&%ﬁ@ﬁ@s?@ﬂk@ﬁwse‘jﬁﬂfﬁb‘i’e fﬁofhre At llferét_ R (ﬁ? each

|ndependently of one anot note H, OH, hal ogen,
NC2 or NH2, fpindtiorotesording tot taganvérdione Bentaminindis napuﬂy meialboisedem and R6

and R6, ar e ach, independent | X of one anot her, gr efe
the body to at least seve prlmary metabolites. Some of these metabolites

have one or more actions in common with pentamidine. Pentamidine

metabolites have antiproliferative action when combined with a benz-

imidazole or an analogue thereof.

10
15
20
28
30

35



bly in the meta- or para-position and are selected fromthe group: 10 NH NCH
-c NH2 NH2 H 15 N NON and NOH -C -N N H NHZ CH 20 where the first and
second conpound are adm nistered sinultaneously or wthin 14 days of one
anot her i NYQRAWHRPL24hi ch are sufficient to inhibit the PGIERRIWSEISBhe

neopl asm 25 The conbi nation of the conp®unds of the formula | with the
conpounds of the fornmula VI and ot her pentam di ne anal ogues results in a
synergistic action in the inhibition of neoplasias. 30 The nechani sm of
action of pentam dine or derivatives thereof has not been clearly explained
at present: pEVEArReNtawidine gaplogyes\ase shawnddlowappears to have plei ot ropic
actions since it results in a decrease in DNA, RNA and protein synthesis.

It was recently described that pentam dine is 35 a capabl e inhibitor of

PRL1, -2 and 3 phagphatasgs (Pathak et al .y and tyrosine

phosphat ases, and oye @- en tdshRof 1S \gecghpani e 06/,002726

PCT/ EP 05/00598é P 70\by. ool 22T e mal i gnalt gﬁq\gehéﬁafﬁé‘. On the

ot her nd, it h #N been described t hat P idime is a nedi canment whi ch
binds to the DNA mnor groove (Puckowska et at., 2004) and is able tqmxert

its action via 5 gjsturbapnce of gene eX®ression and/or DNA synthesis. || Qur
attached experi nen S hat : ‘ NH
OH H.N 2
2
HZN ) P N N N
O 3

o
10
N NH NOH
o/\l/\/\o
15 3
OH
NH NOH
HZN/L@\ /\L\ Q)L NHZ
o) o ,
20 NOH NOH
HA NH,
0"
25

O

The combinations according to the invention of compounds of the formula
I and formula V! or analogues thereof and metabolites thereof are suitable
for the treatment of neoplasms. Combination therapy can be carried out
30 alone or in combination with another therapy (for example operation, irra-
diation, chemotherapy, biclogical therapy). In addition, a person whose
risk of developing a neoplasm is greater (for example someone who is
genetically predisposed or someone who previously had a neoplasm) can
35 be given prophylactic treatment in order to inhibit or delay neoplasm for-

mation.



- both pentam dine and al so the conpounds of the formula | maintain 10
cells in the Q/Mcell cycle. - the conbination of pentam dine and conpounds
of the forr&l%) have additive to synergistic actions on cell

prolifer atYQ U278 her suitabl e pent am di ne anal ogues PRUEE RSP ani di ne
(G 1) and hydroxystilbam dine (G 2) an@l7+ndol e anal ogues thereof (for
example G3): 20 HZN\ / \ NH HN 25 - NHZ (G1) OH 30 HZN NH HN NHZ
35 (G 2) and WD 2006/ 002726 PCT/ EP2005/005981 -71- HNH NZH NH2 N 5 (G 3)
Each am dine unit may be repl aced, independently of one another, by one 10
of the units defined above for R8 and R9. As in the case of benzi m dazol es

The invention likewise relates to the combination of kinesin ATPase
EgS/KSP with the compounds of the formula VI, pentamidine, analogues
thereof and/or metabolites thereof.

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

10 compound may be administered intramuscularly once per day. The com-
pounds may also he formulated together, leading to administration of both

» compounds.

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

20
Under another aspect, the invention encompasses a for the treatment of a
patient who has a neoplasm, such as a cancer, by administration of a
compound of the formula (1) and (V1) in combination with an antiprolifera-

25 tive agent. Suitable antiproliferative agents encompass those provided in
Tabie 1.

9

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

silica gel; eluent: ethyl acetate/methanol 9:1.



and pentam di nes, salts of stilbam dine, hydroxystilbam di ne and indol e
derivatives thereof are also suitable in the process according to the inven-
tion. Preferr s include, for exanple, dihydrochloride a net hane-

sul fonate‘gélzfogmﬁﬁgé Still other anal ogues are those whi E’HT&EP&%{?Hﬁé} a
formul a which are pro- vided in one of-78e US Patents No. 5,428, 051,
5,521,189, 5,602,172, 5,643,935, 5,723,495, 5,843,980, 6,172,104 and

6, 326,395 or the US pat 20 ent application with the publication No. US

2002/ 0019437 Al, each of which is_incorporated in jts entjrety by way of
reference. | 1183 sReSUANGRE(MBEgue ! (§iEFiier Impact ionisation) M

1, 5-bi s(4' - (N hydroxyam di no) phenoxy) pent ane, 1, 3-bis(4'-

(N-hydr oxyani di no) phenoxy) pr opane, EAB as(zomBéhessanient Whm?‘r oxy 25
am di no) phenoxy) propane, 1, 4-bi s(4'- (N hydroxyam di no) phenoxy) but ane,

1, 5-bi s(4' - (N-hydr oxyam di no) pheno il ' ydr oxy-

am di no% phenoxy) but ane, 1, 3-bis(4' ﬁﬂ?ﬁggﬁg%rgklg?’ggﬁéﬁe%%?pr opane,

1, 3- bi s{2' - neAPOKMSH atispielio pressuce clogmivahnydatiorpamassipechibaied 30

am di nophenyl ] furan, , 2, 5-bi s[ 4-am di nophenyl ] furan bi sam de oxinme, 2, 5-
bi s[ 4- ami di ndpAEMAHY ur an bi s- O et hyl ani de oxi me, 2, 5- bi s[ 4- ami di no-
phenyl ] furan bis-O ethylam de oxi nme, 2, 8-di am di nodi benzot hi ophene,

2, 8-bi s(N-i sopropyl am di no) car bazol e, 2, 8-bi s(N- hydroxyam di no) carba 35
zol e, 2,8-bhi ﬁ)&;{’h%@' digzol i nyl ) di benzot hi ophene, 2, 8-bi s(2-im dazolinyl)-5,5-
di oxodi penzot hi ophene, 3, 7-di am di nodi benzot hi ophene, 3,7-bis(N-iso WO
2006/ 002726 PCT/ EP2005/ 0059&1 -72 propyl am di no) di benzot hi ophene,

3, 7- bi s(N- hydr gXyamni di no) di penzgt hi o- %e, 3, 7-di am nodi benzot hi ophene,
3, 7- di br onodi eni ophen, o céﬂg%i benzot hi ophene,

2/ ;di am di nodi ben Oty an, 2, 8~ - (2-1 dazol 5 i nyl ) di benzof ur an,

258 di - (N-i sopropyl am di no) di beswzof uran, 2,8-di-(N

. |
g
+

N mq@

H
20 OH

rac-1 rac-2
a. Reaction in the presence of trifluoroacetic acid (TFA)
e Example 2

30

NH, Z o a O/\J} F
TFA
Fﬁ + é + E j — l?m + F
F o N '@
F
1
4-Trifluoromethylaniline (145 mg, 0.9 mmol) is dissolved in 1.5 ml of
acetonitrile, and TFA is added. 1,4-Dioxene (76.1 mg, 0.9 mmol) and

35 benzaldehyde (0.09 ml, 0.9 mmal) are initially introduced in 1.5mi of ACN,
then the 4-trifluoromethylaniline TFA salt in acetonitrile is added rapidiy at



hydr oxyl am di no) di benzof uran, 3,7-di-(2-im dazolinyl)dibenzofuran, 3,7-di-
(i sopropyl am di no) di benzof uran, 3, 7-di - (A- hydr oxyl am di no) di benzof ur an,

2, 8-dicya ran, 4,4'-dibrono-2,2"'-dinitrobiphe -2 -
nitro-4, 4Qaghgﬁﬁﬁ§%?phenyl, 2-nethoxy-2'-anino-4,4'-dibpéh%%%w%§%§ f 3,7 10
di br omodi benzof ur an, 3, 7- di cyanodi benzof@ran, 2, 5-bi s(5-ani di no- 2-

benzinidazolyl)pyrrole, 2,5-bi s[5-(2-imdazolinyl)-2-benzi mda-
zolyl' ] pyrrole, 2,6-bis[5-(2-imdazolinyl)-2-benzim dazolyl]pyridine,

1- met hyl - 2, 5- bi s(,5- ani di dazol le, 1-nethyl-2 5-bis[5 15
(o7 m Gazol yFgORL sm%?r#gé T NrsyPe ey 19 B oSemiggtdt{ The's, ot et ra-

i dazoy! ) py e eRtts PRIGRRE TRERAHoBGRIE bl chu by FomRirabil” 2 pens-
i m dazol yl ] pﬁmmwsoﬂteﬁs bbﬁt‘iedaualdbecsebatmem m dazol yl )furan, 2,5-bis[5 20

(2-imdazolinyl)-2-benzi mdazol yl ] furan, 2,5-bis(5-Nisopropylam di no-2-
benzi mgdazol yl ) furan, 2,5-bis(4-guanyl phenyl)furan, 2,5-bis(4-guanyl -

h 1)~ 3, 4-
henyl 11 ur an. T2 LAY acFﬁﬁt?avﬁ%?%si%rFP%éﬁégaaiﬁé i'r? LEOMSEIRIL A .. . s
hydr opyri m ditidyhers Ryaihital PRI yI oxy) f ur an, 5-[bi s{4-(2-imdazolinyl)}-
phenyl]-3-p &tolylox )furan, 2,5-bis{4-[5- (N—2 am noet hyl am do) benzi m da-

zol - 2-yl | phedW¥LEEB 2, 5-bi s[ 4- (3a, 4, 5, 6, 7, 7a- hexahydro- 1 H benzi ni da-

zol - 2-yl ) phenyl ] furan, 2,5-bis[4-(4,5,86, 7-tetrahydro-1 H 1, 3-di azepin-2 30

yl ) phen ]furan 2, 5- bis(4 N, N- di et hyl car boxhydr azi dophenyl ) furan, 2,5-

bi s{4- &Ha-yfaanewg SothbbIdaaLd e B1ABYAoR brocfaifba fld) | s0-
propylanldlno)pheny uran, 2,5-bis - (di met hyl am nopr opyl) am di noj -

phenyl } f ur an,gom,s!yzhmagd;rp&respmlngmre@ymmm di no] phenyl } furan, 2, 5-bis[2-
(ym dzaol i nyl)phenyl]-3, 4-bi s(nmet hoxynet hyl ) f ur an, 2,5-bis[4-N—(dinethyl 35
arnoet hyl ) guanyl ] phenyl furan, 2,5-bi s{4-[ (N 2-hydroxyet hyl)guanyl]-
phenyl } furan, 2,5-bis[4-N(cyclopropyl guanyl)phenyl]furan, 2,5-bis[4-(N N WO
2006/0Q§;26 PCT/ EP2005/ 005981

11
20
C 25
30
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- 73 di et hyl am nopr opyl ) guanyl ] phenyl f ur an,

2,5-bis{4-[2-(N-ethylimdazolinyl)]- phenyl}furan,

2,5-bi s{4-[ N-(3-pentyl guanyl )]} phenyl furan, 2,5-bis[4-(2-

i m dazol i nyl ) phenyl ] - 3- net hoxyfuran, 2,5-bis[4-(N-isopr i

di no) phenvﬁ]zz’ f%%lzﬁyl furan, bis[5-am dino-2-benzim dazo@?‘}%&?sﬁ@?\?} bi s-

[ 5- (2-i m dazol yl ) - 2-benzi mi dazol yl ] met@&re, 1, 2-bi s[5-ami di no-2- benz-

i m dazol yl ] et hane, 1, 2-bis[5-(2-im dazolyl)-2-benzim dazol yl]ethane, 1, 3-

bi s[ 5- am di no- 2- benzi m dazol yl ] propane, 1, 3-bi s[5-(2-im dazolyl)-2-

benzi m dazol yl ] propane, 1, 4-bi s[5-am di no-2-benzi m dazol yl ] propane, 1,4- 10

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

i m dazol yl ] oct ane, transcL‘%F'- bi s[ §<anrndi no- 2- benzi m dazol yl ] et hene, 1, 4-

bi s[5-(2-i m dazol yl') - 2- bgpZl ¥ daz§ -1-butene, 1, 4-bis[5-(2-imdazolyl)-2-
(2-

benzi m dazol yl ] - 2- but;gpe @ -imdazol yl)-2-benzi m dazolyl]-1 15
1, 4-bi 5[ 5-(2 i i dazo yI) - 2- bep#

nmet hyl but ane, 144-bisf% | ) - 2- benzi m dazol yl ] - 2- et hyl but ane,
! < 1- net hyl - 1- but ene, 1, 4-bi s[5-(2-
i m dazdol yl) - 2- benzi mi dazol yl ] -2, 3-di et P- but ene, 1, 4-bis[5-(2-im da-
zol yl') - 2-benzi m dazol yl ] - 1, 3- but adi enej} - bi s[ 5-(2-i m dazol yl)-2-benz 20
i m dazol yl ]-2-nethyl -1, 3-but adi ene, bi s[ b-(2-pyrimdyl)-2-benzi m da-
zol yl ] net hane, 1, 2-bis[5-(2-pyrimdyl)-20Benzi m dazol yl ] et hane, 1, 3-bi s[5-
am di no- 2- benzi m dazol yl ] propane, 1, 3-bi s[5-(2-pyrimdyl)-2-benzi m da-
zol yl ] propane, 1, 4-bis[5-(2-pyrimdyl)-2-benzimdazolyl]butane, 1,4-bis[5 25
(2-pyrimdyl)-2-benzimdazolyl]-1- ene, 1,4-bis[5-(2-pyrimdyl)-2-benz-
i mi dazdByl]-2-butene, 1, &this[5-(8 j mi dyl) - 2-benzi ni dazol yl | - 1- net hyl -

but ane, 1,4-bis[5-(2-pyrixid - 2:3heng m dazol yl ] - 2- et hyl but ane, 1, 4-bi s[ 5-
(2-pyrimdyl)-2-benziHi®azo Bt hyl - 1- but ene, 1, 4-Dbi s[5-(2-pyrimdyl)
30—2- benzi nmi dazo¥dyl ] - 2, 3- di & Ut eng,
1%4- bi S[ 5- (2- pyri m dyl ) - 2- be#T ' m N"daZ -1, 3- but adi ene and
1, 4-bi s[5-(2-pyrimdyl)-2-benzi m dazol } -
15
o/\‘
0
H,C
20 16
N™
OH
£ 25
»
I7
30

35



met hyl -1, 3- but adi ene, 2, 4- bi s(4-guanyl phenyl ) pyri m di ne, 2, 4-bis(4-im da-
zolin-2-yl)pyrimdine,

2, 4-bi s[ (tetrahydropyrim dinyl - 2- yI)phenyI]pyrinidine

2. (4- [ NIV BRMNIER8 Y | phenyl ) - 4- (2. ot hoxy. 4 [ N i -proqu/%Pg005,005981

guanyl ] phenyl ) pyri mi di ne, 4-(N-cyel opehA ami di no) -1, 2- phenyt ene- di am ne,
2, 5-bi s[ 2- (5-am di no) benzi m dazoyl ] furan, 2,5-bis[2- {5-(2-inida WO

2006/ 002726 PCT/ EP2005/ 005981 -74 zoIino)}benzinidazoyl]furan,

2, 5-bi s[ 2-(5-N-i sopropyl am di no) benzi m da- zoyl ] furan,

2, 5-bi s[ 2-(5-N-cycl opentyl am di no) benzi m dazoyl ] furan, 2,5-

bi s[ 2- (5- am di no) benzi m dazoyl ] pyrrole, 2,5-bis[2-{5-(2-1im dazolino)}benz 5
i m dazoyl ] pyrrole, 2,5- bb 2- (5- Ngt"soRr opyl am di no) benzi m dazoyl ] pyrrol e,

2, 5-bis[2-(5- N—cyclopent dlno benzi m dazoyl ] pyrrole, 1-nethyl-2,5-
bls[2 (5- am di no) benzj, pi-dax é{ 2, 5-bis[2-{5-(2- |n1dazoI|no)}benz-
|n1daz%yl] 1- ety ylpyﬁrole
zoyl ] nethylpyrrole 2,5-8

2 ﬁ g2y opyl am di no) benzi m dazoyl ]t hi o-

10 phene, 2, 6-bis[2-{5- (2 |n1dazo i no)|j 7i m dazoyl ] pyridi ne, 2, 6-bis[2-(5-
anidino)ben2|n1dazoyl]pyr|d|ne 4, 4" - bRg|2 (5-N—isopropy|anidino)benz-
i m dazoyl ] -1, 2-di phenyl et hane, 4,4'-bis['-(5-N-cyclopentylanidino)benz-
i m dazoyl ] -2, 5-di phenyi furan, 2, 5-bis[2-¢@-an di no) benzi m dazoyl ] benzo 15
[ b] furan, 2,5-bis[2-(5-Ncyclopentyl am di no)benzi mi dazoyl ] benzo[ b] f ur an,
2,7-bis 2-(5-N—isopropy|anidino)benzinidazoyl]fluorine, 2,5-bis[4-(3-(N
nnrphoﬂ opr opyl ) car banoyl ) phenyl ] f n, 2,5-bis[4-(2-N, N-di nethyl -
am noet hyl car banoyl ) pheny@Hgiur an, 02 bis[4-(3-N,N—dinethylaninopropyl 20
carbannyl)phenyl]furan - Bj met hyl - 3- N- phenyl am nopr opyl -

-banoyl ) phenyl ] f ur an,c72, 3 i i
c amoyl ) phenylRf uran, 2,5 3-a 'dlnophenyl]furan 2,5-bis[3-(N-iso-
propylanldlno)anldlnophenyl] J

15
20 110
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25 am di no] phenyl furan, 2,5-bis[4-(N-2,2,2-trichloroethoxycarbonyl)am di no-
phenyl ] furan, 2,5-bis[4-(Nthioethylcarbonyl)am di nophenyl]furan, 2,5-bis-
[ 4- (N- benzyl oxycar bonyl ) am di nophenyl ] furan, 2,5-bis|[4- <

car bony| )WRi2006R93RENy1 | furan, 2, 5-bi s[4- (N-(4-f1 uor o) p 5@3}?@1%%9%%) 30
am di nophenyl ] furan, 2,5-bis[4-(N (4-rm82hoxy) phenoxycarbonyl)am di no-
phenyl ] furan, 2,5-bis[4-(1-acetoxyethoxycarbonyl)am di nophenyl]furan and
2, 5-bi s[4- (N-(3-fl uoro)phenoxycarbonyl ) am di nophenyl ] furan. Proc- esses for
the preparation of one of the above conmpounds are described in US patents
No. 5,428,051, 5,521,189, 5,602,172, 5,643,935, 5,723,495, 35 5,843, 980,

6,172,104 and 6, 326, 395 or the tent application with the publication
No. US 2002/0019437 Al. WD 2006/ 002726 PCT/ EP2005/005981 -75 Pentami di ne
nmetabolites are |ikew se i tabl eq he antiproliferative com bination

CHpent af e is rapidly netabolised in 5 the

G tes. Some of these netabolites have

nent am di ne. Pentam di ne netabolites
iaed with a benz- imdazole or an

WD 2006/ 002726 PCT/ EP2005/ 005981

according to th?‘?’ nventi @
body to at | east seven p
one” or dnore actions iMS%o
have antiproliferative actik
anal ogue thereof. 10 C. 15
-76-

di

10

C:) 114
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Seven pentam di ne anal ogues are shown bel ow. HN HN C(CH2) 4000H
C(CHz)4CH, OH-h 5 H2ZN HZN NH NOH HNOHH NNHZ H2N 2 \ \  O-~~O 10 NH NOH

H2N NHZ 5 NOH HzZN/ | .~" \/ \/ NHZ OO 20 NOH NOH NHZ H2N O
~"O 25 Tﬁ%*%@ﬁ@”ﬁgyions according to the invention of é%#B%ﬁWﬁ%mﬁﬁﬂthe
formula | and formula VI or anal ogues -t8%f eof and netabolites thereof are

suitable for the treatnent of neoplasns. Conbi nation therapy can be carried
out 30 alone or in conbination with another therapy (for exanple operation,
irra- diation, chenotherapy, biological therapy). In addition, a person
whose risk of devel oping a neoplasmis greater (for exanple soneone who is
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genetically predi sposed or soneone who previously had a neoplasm can 35 be
gi ven prophylactic treatnent in order to inhibit or delay neoplasmfor-

mati on. WVQ %006/002726 PCT/ EP2005/ 005981 -77 The invention likew se relates
to the conBP8YYA28f kinesin ATPase Eg5/KSP with the JEnHiep00sI81; he
formula VI, pentam dine, anal ogues 5 tl#dr-eof and/or netabolites thereof.
The dosage and frequency of adm nistration of each conpound in the

conbi nati on can be controlled i ndependently. For exanple, one com pound nay
be admi nistered orally three tines daily, while the second 10 conpound nmay
be adm nistered intranuscul arly once per day. The com pounds nmay al so be
formul ated together, leading to admnistration of both C conpounds. 15 The
antiproliferative conbi nagions accgrtiig to the invention can also be

provi ded as conponents of aapharnaxeutical package. The two nedi ca- nents
can be fornul ated tog 2 cparat @ and in individual dosage anounts.
20 Undeé anot her ;gspect®,” the ¢énti Qn enconpasses a for the treatnent of a

pati ent~who has a neopl asm phas _a.canger, by administration of a
conpound of the formula (1) and (VN) injc ination with an antiprolifera 25
tive agent. Suitable antiproliferative ts enconpass those provided in

Table 1. Above and below, all tenperatures are indicated in C. In the
following 30 exanples, "conventional work-up" neans: if necessary, water is
added, the pHis adjusted, if necessary, to val ues between 2 and 10,
dependiE on the constitu}bgg of cﬁé\qnd product, the m xture is extracted
with ethyl
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acetate or dichloronethane, the phases are separated, the organic phase is
dried over sodiumsul fate and evaporated, and the product is purified 35 by
chr omat ograghé on silica gel and/or by crystallisation. Rf values on silica
gel ; el uentQ 2292726 cet at e/ net hanol 9: 1. WD 2006/ 002726 HEEHRMAHIBH 05981
-78 Mass spectronetry (MS): El (el ectreg&i-npact ionisation) Mt FAB (fast

at om bonbardnent) (MrH)+ ESI (el ectrospray ionisation) (MH) + 5 APCI - M5

(at nospheric pressure chem cal ionisation - nass spectrome- try) (M-H)+
Example 1 10 0\ +1 / ~O H\ +1 C, NHZOH 15 H\ H t 20 OH O™ rac-1
rac-2 a. Reaction in the presence of trifluoroacetic acid (TFA) CC 25
Exanmple 2 Niz j FFO-FF30FFoOMNM 12

F
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4-Trifluoromethylaniline (145 nmg, 0.9 mml) is dissolved in 1.5 m of
acetonitrile, and TFA is added. 1,4-Di oxene (76.1 ng, 0.9 mmmol) and 35
benzal dehyde (0.09 m, 0.9 nmol) are initially introdu i of ACN,

t hen the‘ﬁOQWWﬁPE@?onethylaniIine TFA salt in acetonit%?ﬁeP?gkgg od rapidly
at WD 20061002726 PCT/ EP2005/ 005981 =®86 -room tenperature. The reaction

m xture is stirred overnight at RT. The solvent is renpoved. The
purification is carried out by chromatography. The two isomers obtained can
be separated. 5 The two racem c m xtures can be separated into the
correspondi ng enan- tionmers by chiral HPLC. [Mt+1 ] = 336 10 The foll ow ng
conpounds accordi ng &gFthe i nve@rl are obtai ned anal o- gously using or

correspondi ng precur F O ﬁall N 20 OH CHH3 O- 25 HBC O 12 N CH
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Example A: Assay |

The efficacy of the compounds accerding to the invention can be deter-
mined, for example, via the EgS ATPase activity, which is measured via
an enzymatic regeneration of the product ADP to ATP by means of pyru-
vate kinase (PK) and subsequent coupling to an NADH-dependent lactate
dehydrogenase (LDH) reaction. The reaction can be monitored via the
change in absorbance at 340 nm by coupling to the NADH-dependent
10 LDH. The regeneration of the ATP simultaneously ensures that the sub-
strate concentration remains constant. The change in absorbance per
C:/ time unit are analysed graphically and a linear regression carried out in
the visually linear region of the reaction.
15

Example B: Assay i

The combination of the antiprotozoic pentamidine and the inhibitors of
20 kinesin ATPase Eg5/KSP results in increased inhibitory effects in cell pro-

liferation tests with the colon carcinoma cell line HCT116.

E@5 inhibitors adversely affect the ATPase activity and inhibit the course

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

o B
The determination of the efficacy of the compounds of the formula | ac-

cording to the invention in combination with compounds of the formula VI

and/or medicaments from Table | can be demonstrated as follows in com-

30
bination assays:
10% to 10* cells of a defined cell line (HCT116, Colo 205, MDA-MB 231,
etc.) are sown into each well of a 96-well microtitre plate and cultivated
35

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

tion to be tested, 10-50 mM stock solutions in DMSO were prepared. Dilu-



H3C 30 oto CH3 35 WD 20061002726 PCT/ EP2005/ 005981 -138- Exanmple A
Assay | The efficacy of the conpounds according to the invention can be
deter- 5 mned, for exanple, via the Eg5 ATPase activity, which is neasured

via an i.c..regeneration of the product ADP to A f pyru-
R T

vate kin d subsequent coupling to an NADH depen ctate
dehydr ogenase (LDH) reaction. The reaci$%n can be nmonitored via the change
i n absorbance at 340 nm by coupling to the NADH dependent 10 LDH. The
regeneration of the ATP simultaneously ensures that the sub- strate

e anal ysedih SERPEORPOHG S e Re fdRa AN Ansfercec '
visual |y |1 ngare cefioted{viththd %ﬁBfHe?’?n.tﬁié ggﬁgﬁ'fﬁgﬁt@ﬁﬂhé&ﬁ@?e 20

conbi nati on of the antiprotozol c pentam bitors o
ki nesi n ATPasehdfgb /HeRRv), eshile snaintaining esa SO final congerdfdtiont of Orb%el | pr o-
|iferation tests with the colon carcinoma cell |ine HCT116. Eg5 i nhibitors

adversgly af VOO Nﬁﬁbmw_ﬁgethﬁcﬁqt\#qqpear_ﬁa‘tli‘rﬁﬁi"iﬁr? qqg!@dctgdhgg:ell fWRIgR cel |
cycle ow ngo\?\]@gfﬂ}cﬁééfgdf ?ﬁbér%@?&?ﬂbﬁ&hi@)ﬂs by éwgrgﬁ%h%@bgw% :Agﬁll're ae@_ﬁ The

determ nat i cacy o0 he conpounds
of the cultivation, Crystal Violet staining of the cells was carried out. After

extraction of the Crystal Violet from the fixed cells, the absorption at 550

nm was measured spectrophotometricaily. It can be used as a quantitative

10 measure of the adherent cells presant.
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cording to the invention in conbination wth conpounds of the formula VI 30
and/ or nmedi canents from Table | can be denonstrated as follows in com

bi nati on assa 103 to 104 cells of a defined cell I|ne HCT116, Colo

MDA- VB 23‘1’92&1’@ 212631 e sown i nto each wel|l of a 96-wel |FGHERGPIISSI ate and
cultivated 35 overnight under standardd@enditions. For the substances of
the conbina- tion to be tested, 10-50 nM stock solutions in DMSO were
prepared. Dilu WD 2006/ 002726 PCT/ EP2005/005981 -139 tion series (generally
3-fold dilution steps) of the individual substances were conbined with one
another in the formof a pipetting schene (see schene below, while

mai nt ai ni ng & final concentration of 0.5%5 (v/v). Next norning, the
subst ance meures were added to the cells, which were incubated under
culture conditions for a further 48 hours. At the end of the cultivation,
Crystal Violet staining of the cells was carried out. After extraction of
the Crystal Violet fromthe fixed cells, the absorption at 550 nm was
measur 8d spectrophotonetrically. It catorsouws®ofthedoftyaltiitative 10
measure of the adherent cells present. 15 20 25 30 35 WD 2006/002726

PCT/ EP2005/ 005981 -140- Schene 5 Cgrrpounds of the formula |
i 2 4 5 6 7 8 9 10 11 12

A 81yi27v{ 9y 13y] v 0
B 81 x empty | empty | empty
10 A
05105}05
% 1 % | %
- Cl27x DMS | DMS | DMS
C 0lo]o
o/ D] 9x
Compounds
of the formula gl 3%
15 ‘
Vi -
F
G| o0
H
20
Example C: Injection vials
T
Q L/ 25 A solution of 100 g of an active ingredient of the formula | and 5 g of diso-

dium hydrogenphosphate in 3 | of bidistilled water is adjusted to pH 6.5
using 2 N hydrochlioric acid, steriie filtered, transferred into injection vials,
lyophilised under sterile conditions and sealed under sterile conditions.

30 Each injection vial contains 5 mg of active ingredient.
Example D: Suppositories

35 A mixture of 20 g of an active ingredient of the formula 1 with 100 g of
sovya lecithin and 1400 g of cocoa butter is melted, poured into moulds



4123456789 1011 12 A 81ly 27y 9y 3y y 0 B 81 X enpty enpty enpty

10050505 C27x %% % DVs DM DM O O O D Conpounds of the fornula
GO0 H20 Exanmple C. Injection vials 25 A solution of 100 g
of an act WQ"?%@P%’&?ent of the formula | and 5 g of di s&CTHEGIR5/005981
hydr ogenphosphate in 3 | of bidistilledld4fater is adjusted to pH 6.5
N hydrochloric acid, sterile filtered, transferred into injection vials,
| yophi | i sed under sterile conditions and seal ed under sterile condi tions.
30 Each injection vial contains 5 ng of active maredl ent . nple D:

E 3x

Supposi t or | esAshaliowediqeeolokadh SQPBGPS'H%W sentajas 2
with 100 g of
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using 2

geaf @ﬁtﬂ"%mgfﬁfﬂel%r ml a |

soya lecithin and 1400 g of cocoa butter is nelted, poured
into noul ds WD 2006/ 002726 PCT/ EP2005/005981 - 141 and all owed to cool.

Each supposi tExamphEaiSsiugionny of active ingredient.

A solution is prepared from 1 g of an active ingredient of the formula |,
9.38 g of NaH,PQ, - 2 H-0, 28.48 g of Na,HPQ, - 12 H,O and 0.1 g of
benzalkonium chloride in 940 mi of bidistilled water. The pH is adjusted to
6.8, and the solution is made up to 1 | and sterilised by irradiation. This
solution can be used in the form of eye drops.

Example F: Qintment

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

Vaseline under aseptic conditions.

Example G: Tablets

A mixture of 1 kg of active ingredient of the formula [, 4 kg of lactose,

1.2 kg of potato starch, 0.2 kg of talc and 0.1 kg of magnesium stearate is
pressed in a conventional manner to give tablets in such a way that each
tablet contains 10 mg of active ingredient.

Example H: Dragees
Tablets are pressed analogously to Example E and subsequently coated

in a conventional manner with a coating of sucrose, potato starch, taic,
tragacanth and dye.



Exanple E: Solution 5 A solution is prepared froml g of an active
ingredient of the formula |, 9.38 g of NaH2ZPO4 - 2 H20, 28.48 g of Na2HP04
12 H20 an ! 0 benzal koni um chl oride in 940 m of _bjdisti wat er .
The pH is%@ﬁ@é@%&fo 6.8, and the solution is nade upplb'lﬂg%z‘%os&hﬁgl
sterilised by irradiation. This 10 sell#Z-on can be used in the form of eye
drops. Exanple F: QG ntnent 15 500 ng of an active ingredient of the formula
| are m'xed vvith 99.5 ¢ of Vasel i ne under aseptic conditions. Exanmple G
Tabl et s Pre (ﬁ lig of active ingredient of the formula 1, 4 kg of
| act ose, 1 2 ’BP t t@PMSPch, 0.2 kg of talc and 0.1 kg of magnesi um
stearate is pressed in a conventional manner to give tablets in such a way
that each 25 tablet contains 10 ng of active ingredient. Exanple H Dragees
30 Tabl ets arkkpbtacd ingpedigost thefornxanre iftrediitetiuh dlgtispated in
a conventional manner with a coating of sucrose, potato starc tal c,
tragacanth are@psyles B3 wupventionalopanseroEUEh V8 doatosach capseie sRaml e 1:
Capsul €5 2 kg ongacgtlv(ﬁt'a % di ent ﬁ he formula | are introduced into hard
gel ati ne 3'&5 g, © EGHYR Y8 '§P manner in such a way that each

capsul e con- tains 20 ng of the active ingredient.

Example J: Ampoules

10
A solution of 1 kg of active ingredient of the formuia | in 60 | of bidistilled
water is sterile filtered, transferred into ampoules, lyophilised under sterile
(M " . . .
N/ conditions and sealed under sterile conditions. Each ampoule contains
10 mg of active ingredient.
15
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Exampl e J: Anpoules 10 A solution of 1 kg of active ingredient of the
formula | in 60 1 of bidistilled water is sterile filtered, transferred
into anp I hilised under sterile conditions and, seal ed under
sterile 3%{}3?%{08%72? Each anpoul e contains 10 nmg of act iri’g:g” 8953’8?93ﬁt. 15 20
25 30 35 WD 2006/ 002726 PCT/ EP2005/-006981 -143 Patent Clains 1.
Compounds of the formulal 5 R4 RL5 5 W.4 R3s. sN2R 1. RZR

10 in which C Wdenotes CH or N, 15

=0

Patent Claims

1.  Compounds of the formula |

5
t
10
in which
W denotes CH or N,
15
R' R% R’ independently of one another, denote H, A, aryl,
heteroaryl, Hal, -(CY2)-SA, -(CY2)-SCFs, -(CY.,).-SCN,
-(CY>):-CF3, -(CY2)~OCF3, cycloalkyl, -SCHs;, -SCN,
20 -CF3, -OCF3, -0A, ~(CY2),-OH, -(CY32),-CO:R,
-(CY2):-CN, -(CYy)-Hal, -(CY2)n-NR3, (CY2),-OA,
(CY2)-OCOA, -SCF3;, (CY2)-CONR;, -(CY2),-NHCOA,
~(CY2)-NHSO-A,
25 Y denotes H, A, Hal
A denotes alkyl or cycloalkyl,
30 Hal denotes F, Cl, Bror |
R denotes H or A, in the case of geminal radicals R to-
gether aiso —(CHa)s-, -(CH2)s- or —(CHa,)2-NR~(CH.)s,
35

R* R® together denote —X (CHa)aX- -X (CRo)X-,



R1, R2, R3, independently of one another, denote H A, ar'ly het er oaryl ,
HaI (CY‘EP 2089002726 CY?2) , - SCF3, - (CY2) n- SCN -(Cy2) - /ERW@@%

cycl oal kyl, -SCH3, -SCN, -CF3, -OCF3,144€4, -(Cy2),-0OH -(CY2),-CX2R, 20
-(CY2), CN, -(CY2), Hal, -(CY2), NR2, (CY2) -QA, (Cy2), OCOA, -SCF3,
(CY2)"CONR2, -(CY2)"NHCOA, -(CY2),-NHSOQ2A, 25 Y denotes H, A, Hal A denotes
al kyl or cycloal kyl, 30 Hal denotes F, C, Br or | R denotes Hor A in the

case of geminal radicals RXGH(GHORXal-KEH(CEDRICRXECH) 4- or

_(CH2) 2-NR- (CH2) 2, 35 R4, e X (CR2)X-, WO
2806/ 2)02726( PCT) EP2005/ oosééé%e%éﬁ é@%g@%@!ﬁl %ﬁ&%ﬂ( CHZCR( CRZg( - X
CR2CH( CH2OR) X-, - XCH( CH2 IR CH CI—|2NR2 X-, 5
-OCHZ(CHZO,)-X( CH) 2xg, QIE@ N @CR?(W% GH*&W-X( CH( CHZ)CR) X- |

- X CH( CH20R) CR2X-, - X CH( GHHNH’@%O— —X(mm@mrm%x XOBPHOK . - X-C X-

.

-X CH(CH2NR2)X-, -X CH(CH2NR3z)CR2X-, -OCH2CH>0-, —X-ﬁ-—x-,
X

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

P
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20 25 30 35 WD 2006/ 002726 PCT/ EP2005/005981 -145 0 RO denotes /-\
(CI—|2)~--IX(CI—|2)nI -Nz (OHR)iF-[X(OR).1 mN-z 05 RRRR (CGR)i;

-[X(o2)7] z (GR)° [XN(QR)" | mmZ RRRR 10 R |-X(G2)n [X(a2)]
NR (CH )~1 N, ,Z0 RR15 (CH2),i IX X( CHA
20 Sj~§V8%°}“{99(2ég [ R (CHn [X(C2) R A

R® denotes 7\ o}
' (CH)—IX(CH,),] —N z
(CHYIX(CH,), ] —N 2
o) i ? N/
-4 2
° RR R R
(CHY—IX(CH,), 1“4:2 CCH)IX(CH 1= 2
R R R R,
-
10
R R 1
fA< (CH)—X(CH) 1N TR
@ (CHy)—IX(CH,] —N
R, o ,
15
(CH)— [X(CHz)n]m_O (CHz)n—-—[X(CHZ)n]m—NO
? )
20
S
(CH,)—X(CH,), ]——@-# (CH,) —IX(CH), 1—N\/:L
2 S NA,
]
~ 25
-,
30

35



30 35 WD 2006/ 002726 PCTI EP2005/ 005981 -146 (CH2)~--[X(CH2)jm N NR2 (CH2) ~
[X(CH2) ] mN1 5 0O NHN (CH2) (X(CH2)"] mNON >p "N O\(CHz)~ Aryl 10 O
"HNR R />0 ~ NO (CH)~ Heteroaryl p (c)OCp 15 O HN 20 0/> (CH)n R

N HN 1WEB200@M9726 [ X(CH2) FIj-N~ -O N O "(CH2)n Aryl BeT/EBR200g /002726
PCT/ EP2005/ 005981 - 147 - 146 -

/=N
(CHz)n—-—[X(CHz)n];:—NGNRZ (CH)—DX(CH) 1N ]
*

b

5
0
,N,ﬁ HN
(CH)—IX(CH,) 1N —N o
=N s g"N 0>— MCH,) Ayl
2
10
o)
HN R R
- —N
Q N 0 R
&\N O>_ \(CHQ),;—Heteroaryl %o
®oc ©
15
o
HN
O
20 IK‘N o>_ MCH,)—R' ,
o)
/N,}l HN
(CHpIX(CH), ] —N_ —N—Y
(2 =N \ k‘N O>_O\(CH2)n—AryI
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OR, NHR2, NR2, OR, NHR2, NR2, NR(CH2),-aryl, NR(CH2)"OR COCR N-pyrrolidone
radi cal, OCOR, NR(CHZ)nNRZ N[(CI—|2)nNR2]CO(CI—|2)n aryl, 5

N[ (CH2) nNROOORI CO-aryl, R, N CH2(CH2)nOR]2, NR(CH2

xE E:HZ) )nX(&i!Pz "H%{ﬁ? ﬁ\?F/e( CH2) nX( E:HZ) (nO-I, : NR( ]CHZ) nQ( E:HZ) ?105?&'?8%’%6%

Q(CO NR(CH2) OR, Q(CO) (CH2)nNR2, 10 NR(i@¥2) nNR2, N ( CH2) nNR2] CO(CH2) n-aryl ,
N (CH2) nXR] CO( CH2) nAryl, N (CH2)"XR] CO(CH2), heteroaryl,

N[ (CH2) nNR2] CO( CH2) , - heteroaryl, N (CH2)nNR2] CQ( CH2) nR

N(R) (CH2) , N(R) 000R, 15 XCOQ( CH2) nNR2, OS02A, OSCRCF3, OSQRAr, OCONR2,
OCH2( CH2) nNR2 Z denotes CH2, X, CHCONH2 %CHZ nNROOOR 20 CHNRCOOR, NCO,
CH( CH2) nOOOR, NCOOR,  CH( CRR. MRz N{iR:-BRa RRYNR2,

a& agg ESTZI N(C(GCB EOO%NCC@Q(%% &é%&fwéﬁ@%fﬁ%—gﬁiqgt eroaryl,

25 N(CH2) nCONR2, XCONR( CH2 |,
N[ ( CI(—|2)5n;(g] Co(CH2) , ar yl( N nXIi] %?g}é ar@ﬁ)ﬁ'z‘?)arylar Y

N[ ( CH2)'nXR] S02( CH2) , aryl , hmﬂwm—ﬂ) 'NjGHiz(CH2),ORY:,

N[ ( CH2) nNR2] CO( CH2) , - ar yI , Nd?&h%@c%\lga %%3( AR )axw
NR(CH2)nX(CH2),OH, NR(CH,),O(CH,),OH,
(CH2).COOR, O(CO)NR(CH.) \OR, O(CO)(CH2);NRz,

10 NR(CH:),NRz, N[(CH.),NR;]CO(CH;).-arvyl,
N[(CH2):XR]CO(CHa)sAryl, N[{CH2):XR]JCO(CHz)x-
heteroaryl, N[{CH2),NR,]JCO{CHa)p-heteroaryi,
N[(CH2).NR;]JCO(CHz):R', N(R)(CH2).N(R)COOR,

15 XCOO(CH.)nNR;, OSO,A, OSO.CF;, OSO-Ar,
OCONR;, OCH,(CH:).NR>

Z denctes CH,, X, CHCONH,, CH(CH,),NRCOOR,
CHNRCOOR, NCO, CH(CH,),COOR, NCOOR,
CH(CH;),OH, N(CH,),OH, CHNH, CH(CH.),NR.,
CH{CH.).NR;, C{OH)R, CHNCOR, CH(CHa)-aryi,
CH(CH,).-heteroaryl, CH(CH.),R', N(CH,),COOR,
CH(CH,) X(CH3)p-aryl, CH(CH;) X(CH,)-heteroary],
N(CH;),CONR;;, XCONR(CH,):NR;,
N[(CH2)nXCOOR]CQ(CHz)-aryl,
N[{CH;)},XR]CO{CHz),-aryl,
N[(CH2)-XR]CO(CHz)nX-aryl,

30 N[(CH;)-XRISO(CH,)e-ary,
N[(CH2).NRCOOR]CO(CHz)n-aryl,
N[(CH2).NR]CO(CHz).-aryl,
N[(CH2).NR2]JCO{CH2),NR-aryl,

35 N[{CH.)NR:]SO2(CH,)s-aryl,
N[(CH2)XR]CO(CH,)n-heteroaryi,

20

25

<



35 N (CH2) nNR2] SQ2(CH2) -aryl, N (C H2)nXR] CQ(CH2) "heteroaryl, WO

2006/ 002726 PCT/ EP2005/ 005981 -148 N (CH2)" XR] CO(CH2), X- het eroaryl
N((CH2)" XR] S02(CH2)"heteroaryl, N (CH2)"NROOOR] CO(CH2)A heteroaryl, 5

N[ ( CH2) " Niéf $339 . heteroaryl, N (CH2)" Nm]cqmz)l’ﬁ?e&%‘l"éfr“@%gh,

N[ (CH2) "NR2] SQ2( CH2) , heteroaryl, O CH2)T48R2, X(CH2)" NR2, NCQ(CH2)" NR2, 10
X denotes 0, S or NR R6 denotes aryl or heteroaryl, each of which is
unsubsti- tuted or nono- or polysubstituted by aryl or heteroaryl, 15 each

of which may be substituted by Hal. NO2. CN A OR OCOR NR2, CF3, OCF3 or
OCH(CF3) 2, or by Hal , NOZN[@hﬂz)&?](;@(c"(l@%ﬁeteﬁ@r%OOO& _(CY2), CO2R,

-(CY2), CN or -(CY2).-NR2i =0 C=0-NR2, (C=O-OR, Hor
A and 25 n, m independenpﬁ&@"ﬂﬁgﬁﬁéﬁgr@&%@ﬁwé 0o, 1, 2, 3, 4, 5, 6 or
7 30 and pharmaceutical |y pBadHa.NRCOGRIOBGLCHIPhetresrylt aut omers, salts
and stereoi soners thereof, incl Udilaﬁ m xtures thereof in all ratios. 2.

Conpourgs according to O aNI{GH:)NR#ICEO{Ch)n-heteroaryl,
N[(CH2),NR,]JCO(CH,),NR-heteroaryl,
N[(CH:),NR;]SO.(CH,)s-heteroaryl, O(CHz).NRs
X(CHz),NR2, NCO(CH,):NR;,

10 X denotes O, S or NR

O

denotes aryl or heteroaryl, each of which is unsubsti-
tuted or mono- or polysubstituted by aryl or heteroaryl,
15 each of which may be substituted by Hal, NO,, CN, A,
OR, OCOR, NR;, CF3, OCF3; or OQCH({CF3),, or by Hal,
NO;, CN, OR, A, -(CY),-OR, -OCOR, -(CY2),-CO:R,
-(CY2)a-CN or -(CY2)-NR;,

20
R’ denotes (C=0)-R, {C=0)-NR;, (C=0)-OR, H or A
and
o
ud n, m, independently of one another, denote 0, 1, 2, 3,4, 5,6
or?
30 and pharmaceutically usable derivatives, solvates, tautomers, salts

and stereoisomers thereof, including mixtures thereof in all ratios.

2.  Compounds according to Claim 1 in which
35



WO 2006/ 002726 PCT/ EP2005/005981 -149 R denotes A, CF3, OCF3, SA, SCN,
CH2CN, -OCOA, Hal, SCF3, t-butyl, -CH(CH3)CH2CH3, isopropyl, ethyl or

met hyl. 5 3. Conpounds according to Cdaiml or 2 in which RZ denotes F or
H 4. ConpHaAWs8F2%rding to one or nore of dains 1-3 PRTERRWAO00PBL R3
denotes F or H 5. Conpounds accordi ng 149 one or nore of Clains 1-4 in which
R4 and R5 together denote one of the follow ng groups: 15 -X(CR2)2X- or
-XCR2X- and X and R have the neaning indicated in daiml. 20 6. Conpounds
according to one or nore of Clains 1-5 in which X denotes 0. 25 7.

Conpounds accor difig to onedenciesiA, OF s @GFsSA-SCNnChlChh -@€QAddeher wi t h
R4 adopts one of the foll ow ani ngs, 30 flx or . x , X or X NRZ or
35 in which WD 2006/ 002726 /EEE@&)S%%H%’@CN%@B lSOpropyI?ethyl or

methyl.
5
3. Compounds according to Claim 1 or 2 in which
R? denotes F or H.
4. Compounds according to one or more of Claims 1-3 in which
10 R® denotes F or H.
Q 5. Compounds according to one or more of Claims 1-4 in which
R* and R® together denote one of the following groups:
5 KCRYX-  or  XCRX-
and
X and R have the meaning indicated in Claim 1.
20
6. Compounds according tc one or more of Claims 1-5 in which
X denotes O.
Q 25 7. Compounds according to one or more of Claims 1-6 in which
| R together with R* adopts one of the following meanings:
CR NR,
X
S D T N U
OR NR,
or
P | K

35
in which



X and R have the neaning indicated in Caim1. 8 Conpounds according to one
or nore of Claims 1-7 in which 5 R6 denotes phenyl, 2-, 3- or 4- pyridyl
pyrimdyl, furyl or thienyl, each of which is unsubstituted or nmono-

pol ysubst WQZWEORT26al | ON, NO2, OH, CF3, OCH(CF3)2, OPRESHER2UF0N9%H o
Compounds according to one or nore of -@5@i+~s 1-8 in which R6 denotes one of
the following groups: F 15 tLQH FOHF OHOHOH\ OHOHOH / HO/ OH 20
HoOwF SVFVF\VF BSI\ ~~/ FF FFF25\ s Bri f\F O/ F/

OHBr 3CH3 301 / OHOHOANS S | _
X and R have the meaning indicated in Claim 1.

8. Compounds according to one or more of Claims 1-7 in which

5 R® denotes phenyl, 2-, 3- or 4-pyridyl, pyrimidyl, fury! or
thienyl, each of which is unsubstituted or mono- or
polysubstituted by Hal, CN, NO,, OH, CF;, OCH(CF3).,
OCOCH;sor A

10

9. Compounds according to one or more of Claims 1-8 in which

R® denotes one of the following groups:

R sUR sah s iR o h's
o f:r CT t@r w@

20

2 = F
F F O
RSO sl oY

30 \@OH‘ OH | on S/

35 | Ci



35 C

Br

OH3 SCH3 WO 2006/ 002726 PCTI EP2005/005981 -151 10. Conpounds

according to one or nore of Clains 1-9 in which R7 denotes H 5 11

Compounds_of the sub-fornmulae lAto IB: R8 el) 10 R_.XIARISNR6 2 R7
Ra 15
have the nmeaning indicated in daimi1®2b-and R8 denot es H, CH20R or
CH2NR2.

10

15

20

25

30

35

~/WQ206M0F26 5 R3 NR6 20 RRin which R R, BRIERSEISRPSI 5ng X

30 12. Conpounds of the sub-formulae A and B:

10. Compounds according to one or more of Claims 1-9 in which
R’ denotes H.

11. Compounds of the sub-formulae |A to IB:

in which R, R', R?, R®, R®, R” and X have the meaning indicated in
Claim 1

and

R® denotes H, CH,OR or CH,NR,.

12. Compounds of the sub-formulae A and B:



35 WD 2006/ 002726 PCT/ EP2005/005981 -152 M R4 R RS RRS R3\ ARBBN
RE NR6 52 R/ RZR7 inwhich R, R, R3, R4, R5, R6, R7 have the neaning
indicated in Claim1, and the racemate thereof or other nixtures of the

enan- ti oM 206ARTI6  conpounds of the sub-fornulae 11 PEUERFOSAGNSE £ 5 o
F11 N 200H FO-FO F 25 1la NOH152H 30 6H3 OMM( H3C\ 12 O N

B

5

in which R, R? R? R*, R®, R®, R have the meaning indicated in

Claim 1, and the racemate thereof or other mixtures of the enan-

tiomers.
10

13. Compounds of the sub-formuiae 11 to 143;
15
i1
20
IR 25 |1a
OH

30

2

35




35 OH WO 2006/ 002726 PCTI EP2005/005981 -153- CHtH3 Fi3C 12a 5 N OH
H3C 0 10 13 H3C ~11 \ N 15 CH3 O H3C 0 13a H3C N 20 CHCH3 0 0 14
O~

25 1 / Nwozo%ﬁm(g;l% 30 35 WD 2006/ 002726 PCT/ EP2005/ 005%8’1’/]3;1’5010?/605%

- 153 -
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15 HBC 5 NOH 10 0 16 H3c N 15 OH 0"-) CHCH3 O 20 17 H3C OH N CH 25

CHHH3 Q Fi 3C /

"",qOH 30 17a OH 35 WD 2006/ 002726 PCT/ EP2005/ 005981

-155 ClieH3 0 0 18 H3C/ 5 NI \ OH 10 CHCH3 O~
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WO 2006/002726
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H3C S !
111 5 N G8
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1504 CHHH3 0 0 20 19 H3C\ / NS 25 CHCH3 Oll~) O 19a

30 FF F 110 35 WO 2006/002726 PCT/ EP2005/ 005981 -156- G43 O O
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WO 2006/002726

18

18a
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ilia 15 CHGH3 OO 112 H3G20 NS HO 25 113 CH3 OO H3G N 30 35 WO
2006/ 002726 PCT/ EP2005/ 005981 -157 HO 113a CI-~H3 O 5 H3C 10 C 15 O Br
114 N 2 s PCT/ER2005/005981

-156 -
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114a 25 N \ OHd 30 OH3C O 115 N 35 OH WD 2006/ 002726 PCT/ EP2005/ 005981
-158- CH3 H3C O 116 5 N 10 CH3 H3C 15 116a N.ul 20 C H3 o' 0 117
e 25 OWOC |200]6-l:(I)-(§2726 PCT/EP2005/005981
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30 N OH 35 WO 2006/002726 PCTI EP2005/005981 -159 o~ O 118a ci 5 VN, OH

10 CH3 O 15 0 119 HKBCF N)6 F 20 H3C CH3 119a O25 CN F\ F 30 35 W
2006/ 002726 PCT/ EP2005/005981 -160- H3C CH3 120 5 co

WO 2006/002726 PCT/EP2005/005981
-158 -
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NF 10 CH3 OO 121 H3C 15/ N CHCH3 O20 H3c | o 121 a N 25 H3C CH3 /

122 0 30 cN O F 35 WD 2006/ 002726 PCT/ EP2005/005981 - 161 H3C CH3 123 5
coo NF “}(9 20%6/0(;32726 0 PCI/EP2005/005981

-159 -
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124 15 N's CH3 0'~)
35 WO 2006/ 002726 PCTI EP2005/ 005981
H3C CH3 127 ¢
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CH3 20 H3C CH3 127a o COXS? 25 FF/ CHH 30H30 3r\ O 128 N 11
35 HO WO 2006/ 002726 PCT/ EP2005/ 005981 -163- CHdH3 0--1 H3C 128a 5 N\ 1
HO 10 0~ H3C 1\ O 129 N 15 H3C

WO 2006/002726 PCT/EP2005/005981
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132 o 30 0 F 35 WD 2006/ 002726 PCT/ EP2005/005981 -165 CH3 H3C CH3 132a

N coOF 10 o0 N 133150 Klo CH3 H3C CH3 20 no (~~~JJJ N 133a O 25 -~o
s Ree W%{ZBNJG}_OI(?ZC?:’Z?_B PCT/EP2005/005981

- 163 -
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H3C 30 134 NF o O 35 W) 2006/002726 PCT/ EP2005/ 005981 -166 H3C CH3 H3C
134a N 5 F 10 ;H3CCH 135 0153 CH3 20 135a CON 25 OH3C CH3 CH3 30

136 N 35 WO 2006/ 002726 PCT/ EP2005/ 005981 -167 CH8 Opcrygpanusinsoss
- 164 -
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0 136a HBC CH3 5 NCHCH3 O 10 137 HBC NN 15 CHCH3 0 H3C 0 137a N 20

N CH3 HBC CH3 25 138 N co O 30 ~ s 35 WD 2006/002726 PCT/ EP2005/ 005981
-168 CH3 H3C CH3

WO 2006/002726 PCT/EP2005/005981
- 165 -
CH,
H,C——CH,
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O 25 ~—0 CH,
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5Co 139 N 0O 10s a 150 20H3CO 140 25 0N O H3CCH3 30 CH3 35 W

2006/ 002726 PCT/ EP2005/ 005981 -169- 0 H3C1O 140a 51~ 0 N 10 H3C CH3 CH3
15 CH3

WO 2006/002726 PCT/EP2005/003981
- 166 -
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H3C 1411 / NF 0200 CH3 H3C 25 14la |l F 030 CH3 O' O 142 H3C H3C
N 35 WD 2006/ 002726 PCT/ EP2005/005981 -170 F N 142a H3c 5 0 H3C CH3 O F
10 N 143 HC O

WO 2006/002726 PCT/EP2005/005981
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1 H3C ~/ CH3 0 15 14. Process for the preparation of conpounds of the
formula | according to Cains 1-13 and pharnaceutically usabl e derivatives,
salts, sol- vates, tautomers and stereoi soners thereof, characterised in

that 20 a compound of the formula 11 R H 25 R N H Zplgpifeloiesch RL, R2
and R3 hmz‘}“%o%ni ngs indicated in Claim1, 30 is 1r)(éalgt ed V\nwt@h a

compound of the formula Il 0 35 H-188-R6 111 WD 2006/ 002726
PCT/ EP2005/ 005981 -171- in which R6 has the nmeaning indicated in Claiml1,
5 and wth a conmpound of the forrmula Ill, the double-bond isoner (E iso-

mer) thereof or m xtures thereof 10 R4

CH,
H,C——CH,

139 [ N
10 @

15
20

140
~ 25
30

35



Rs 1 I I 15 in which R4 and R5 have the nmeanings indicated in Claim1l, and,
if desired, a radical R7 which denotes His converted into a radi- 20 cal R
whi ch has a neaning other than H, and/or, if desired, jd of the
formul a W 300E8PA/2 ted into one of its salts. C) 25 15§CM§§@§@D%§%N ding to
Claim 14, characterised in that the rd&%-4ion is carried out in the presence
of a protonic acid or Lewis acid. 16. Process according to Caim114 or 15,
characterised in that the reac- 30 tion is carried out in the presence of
trifluoroacetic acid, hexafluoro- isopropanol, bismuth(lI11) chloride,
ytterbiun(ll1) triflate, scandiunm(Ill) triflate or ceriun(lV) ammonium
nitrate. 35 17. Medi canent conpri si at | east one conpound of the fornula |
ac- cording to Caim1l to 13 and/or lpharmaceutically usabl e derivatives, WO
2006/ 002726 PCT/ EP2005/ 005981 -H.Z & ts, solvates, tautoners and

st ereoi soners thereqfgpgi ncluding mx- fures thereof in all ratios, and
optionally excipients and/or adj uvarn 5 18. M xture conprise one or nore
conpounds of the formula | and an anp of one or nore conpounds of the
formula VI, anal ogues thereof and/or~petabolites thereof Rs 10 R8 Y -(CH2
z' RO R7’VI in which 15 Y and Z i ndependently of one another, denote
0 or NN . R'" and R9 each, indepei @f one another, denote H, OH,

hal ogen,

10

15
141
20
CH,
25 e
N
O 1412 y
30
142

35




OC | -10-alkyl, OCF3, NO2 or NH2, p denotes an integer between 2 and 6,
each inclusive, and R6 and R8' are each, independently of 20 one another,

in the - a-position and are selected fromth ;. NH NOH N -' ~
2 e avoRyRle NN ~N,N and NOH N~ -\N H NLD PCIERpsIbeL o
according to Caim 18, where the conpelifd-of the fornula VI used is

pentam dine or salts thereof. 35 WD 2006/ 002726 PCT/ EP2005/005981 -173 20.
Use of conpounds according to Claiml to 13 and pharmaceutically usable
derivatives, salts, solvates, tautomers and stereoi soners thereof,
including mxtures thereof in all ratios, or of the mxture ac 5 cording to
Claim 18, for the preparation of a nedicanent forths~ " treatnent of diseases
whi ch can be influenced by the inhibition, on and/ or nodul ati on of
the mtotic notor protein Eg5. 21. Use.®f 9 g€cording to Caiml to
13 or the mxture acpoegd- 10 ingHo C
nmedi cagent for the treatnent and pyep™lexX of.qcancer di seases. 22. Use
accordrng to O aim 21, where thecancer diseasesjare acconpa- 15 nied by a
tumour fromthe group of tunours of e squa@oy,s)epithe-

10
143
15
14. Process for the preparation of compounds of the formula ! according

to Claims 1-13 and pharmaceutically usable derivatives, salts, sol-
20 vates, tautomers and sterecisomers thereof, characterised in that

a compound of the formuila il

R H
3 1l
~ 25 R
» NH,
R?

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

30

is reacted with a compound of the formuta Il

35 /U\ 6 i



lium of the bladder, of the stomach, of the kidneys, of head and neck, of
t he oesophagus, of the cervix, of the thyroid, of the intes- tine, of the
liver, of the brain, of the prostate, of the urogenital tract, 20 of the

| ynphat i c ¥9208MP278¢ t he stonmach, of the |arynx and/or SCTER300S(00HEL 23, Use
according to Caim22, where the tunow1i?®rriginates fromthe 25 group
nonocytic | eukaem a, |ung adenocarci noma, small-cell lung carcinonas,
pancreatic cancer, glioblastonas and breast carcinona and col on carcinona.
30 24. Use according to Claim21, where the cancer disease to be treated is
a tunour of the blood and i nmmune system 25. Use according to C aim 24,
where the tunDuriﬁ&%ﬁ% ates fromthe group of acute nyelotic |eukaem a
chronic nyelotic ma, 35 acute |ynphatic |eukaem a and/or chronic

I ynphati c | eukaeRenad¥He2888hPRAndRaRdihERIafAS/ 005981 - 174 26. Use of
conpounds of the formula | according to Claiml to 13 and/or

physi ol ogically acceptable salts and sol vates thereof for the prepara- tion
of a nedi canent for the treatnment of tunours in conbination 5 with a

t herapeutically éiﬂdecti ve anount of one or nore conmpounds of the formula
VI, anal ogues thereof and/or netabolites thereof 6. R6. ~ Y -(CH )P z' 10
ROR VI 15 in which Y and Z each, independently of one another, denote O
or N, R7' and with a compound of the formula ll1, the double-bond isomer (E iso-

mer) thereof or mixtures thereof

10
R
K\/Ff IH
15
in which R* and R® have the meanings indicated in Claim 1,
and, if desired, a radical R” which denotes H is converted into a radi-
20 cal R” which has a meaning other than H,
andfor, if desired,
a base or acid of the formula | is converted into one of its saits.
Q 25 15. Process according to Claim 14, characterised in that the reaction is
carried out in the presence of a protonic acid or Lewis acid.
16. Process according to Claim 14 or 15, characterised in that the reac-
30 tion is carried out in the presenice of triflucroacetic acid, hexafluoro-
isopropanol, bismuth(lll) chloride, ytterbium(lil) triflate, scandium(lil)
triflate or cerium(IV) ammonium nitrate.
35 17. Medicament comprising at least one compound of the formula 1 ac-

cording to Claim 1 to 13 and/or pharmacéutically usable derivatives,



R each, independently of one another, denote H, OH hal ogen, OC1-10-alkyl,
OCF3, NO2 or NH2, p denotes an integer between 2 20 and 6, each inclusive,
and R6. a‘?g ﬁG are each, independently of one another, in the neta- or

par a- posi ¥ P3Nt 2ar e sel ected fromthe group: 25 NH REHFEE206SR, N H N
NON and NOH - i -< N30 NH NH2 CH14%here 35 the conpounds of the
formula | and the conpounds of the fornula VI, anal ogues thereof and/or

nmet abolites thereof are adm nistered WO 2006/ 002726 PCTI EP2005/ 005981 -175
simul taneously or within 14 days of one anofher in amounts which are

sufficient to inflisi BOVRteSylatpmest and stprgaisopiers thareRb ANGlYRBFIRKT i f -

erative cells. rdi: { ] 1&#&]@%1‘& of the
formula VI usegulgegs’cggﬁ?nafﬁnﬁ?ﬂr{ghg% ég{g %@@e‘@%&%.@ﬁoo conpg'unds of
the formula | according to Claim1l1 to 13 and/or 10 physiol ogically

acceptabl e salts and sol vates thereof for the preparation of a nedi canent
for the treatdreMiddrecomRIise Qi pPeMPre CREPEBMS of the forevdatand@nanount of a

compounid of the Laul & dnd 5 mBATLABbERGY of theTBARLARAY, FRallighlds' aci ot her apy

and a conpound f
thereof and/or metabolites thereof

R®
10 o _—
g 7
R R v

in which

15 Y’ and Z' each, independently of one another, denote O or N, R” and
R*¥ each, independently of one another, denote H, OH, halogen,
0C1-10-alkyl, OCF3;, NO, or NH,, p denoctes an integer between 2

and 6, each inclusive, and R® and R® are each, independently of

20 one another, in the meta- or para-position and are selected from the
group:
NH NOH N
B
™ 25 NH,, NH N
o 2 H

N N
—< j 7
/N H,N
30 G ’

18. Use according to Claim 18, where the compound of the formuia V!

used is pentamidine or salts thereof.

35



15 the group 1) oestrogen receptor nodul ator, 2) androgen receptor
nodul at or, retinoid receptor nodul ator, 4) cyt ot oxi ¢ agent,

antiprolifer gent, 6) prenyl-protein transferase (3?}5
HMVG- CoA r‘&gzﬁég}ﬁgn?nhl bitor, 8 HYV prot ease inhibitor, ¢ %@FZ‘{‘%%J
transcriptase inhibitor and 10) furthet7&ngi ogenesis i nhi bitors. 25 30

20. Use of compounds according to Claim 1 to 13 and pharmaceutically
usable derivatives, salts, solvates, tautomers and sterecisomers
thereof, including mixtures thereof in all ratios, or of the mixture ac-
cording to Claim 18, for the preparation of a medicament for the
treatment of diseases which can be influenced by the inhibition,

regulation and/or modulation of the mitotic motor protein Eg5.

21. Use of compound according to Claim 1 to 13 or the mixture accord-
1 . . . .
0 ing to Claim 18 for the preparation of a medicament for the treatment

and prophylaxis of cancer diseases.

22. Use according to Claim 21, where the cancer diseases are accompa-
15 . nied by a tumour from the group of tumours of the squamous epithe-
lium, of the bladder, of the stomach, of the kidneys, of head and
neck, of the oesophagus, of the cervix, of the thyroid, of the intes-
tine, of the liver, of the brain, of the prostate, of the urogenital tract,
20 of the lymphatic system, of the stomach, of the larynx and/or of the
lung.

23. Use according to Claim 22, where the tumour originates from the
group monocytic leukaemia, lung adenocarcinoma, small-cell lung
carcinomas, pancreatic cancer, glioblastomas and breast carcinoma

and colon carcinoma.

30 24. Use according to Claim 21, where the cancer disease to be treated
is a tumour of the blood and immune system.

25. Use according to Claim 24, where the tumour originates from the

group of acute myelotic leukaemia, chronic myelotic leukaemia,

35 acute lymphatic leukaemia and/or chronic lymphatic leukaemia.

35



WO 2006/002726 PCT/EP2005/005981
174 -

26. Use of compounds of the formula | according to Cilaim 1 to 13 and/or
physiologically acceptable salts and solvates thereof for the prepara-
tion of a medicament for the treatment of tumours in combination

with a therapeutically effective amount of one or more compounds of

5
the formula VI, analogues thereof and/or metabolites thereof
R®
, Y'——(CH,);—=
10 RB 2/p
R® R" v
-
15 in which .
Y’ and Z' each, independently of one another, denote O or N, R" and
R*® each, independently of one another, denote H, OH, halogen,
0C1-10-alkyl, OCF3, NO- or NH,, p denotes an integer between 2
20 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:

@ o5 _/<NH ~—<NOH -—</Nj

30 N

where

35 the compounds of the formula | and the compounds of the formula

VI, analogues thereof and/or metabolites thereof are administered
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27.

28.

-175 -

simultaneously 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 26, where the compound of the formula Vi

used is pentamidine or salts thereof.

Use of compounds of the formula | according to Claim 1 to 13 and/or
physiologically acceptable salts and solvates thereof for the
preparation of a medicament for the treatment of tumours where a
therapeutically effective amount of a compound of the formula | is
administered in combination with radiotherapy and a compound from
the group 1) oestrogen receptor modulator, 2) androgen receptor
modulator, 3) retinoid receptor modulator, 4) cytotoxic agent, 5)
antiproliferative agent, 6) prenyl-protein transferase inhibitor, 7)
HMG-CoA reductase inhibitor, 8) HIV protease inhibitor, 9) reverse
transcriptase inhibitor and 10) further angiogenesis inhibitors.



