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teins, to compositions which comprise these compounds, and to methods
for the use thereof for the treatment of diseases and complaints such as
angiogenesis, cancer, tumour formation, growth and propagation, arterio-
sclerosis, ocular diseases, choroidal neovascularisation and diabetic reti-
nopathy, inflammatory diseases, arthritis, neurodegeneration, restenosis,
wound healing or transplant rejection. In particular, the compounds ac-
cording to the invention are suitable for the therapy or prophylaxis of can-

cer diseases.

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

spindle fibres. The result of this is that the chromosomes can no longer be
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Surprisingly, it has been found that the compounds according to the inven-
tion effect specific inhibition of mitotic motor 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 assays, the compounds accoerding to the in-
vention preferably exhibit and cause an inhibiting effect, which is 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
are refevant to various diseases. Accordingly, the compounds according to

the invention are useful in the prophylaxis and/or treatment of diseases
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the invention are useful in the prophyl axis and/or
treatnment of di seases WO 2005/ 063735 PCT/ EP2004/ 014205
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MyloPhobSod¥®i=0r proteins, in particular EgS. ThecRmes®iRioi42os
invention therefore relates to conpounds according to

the in- vention as nedi canentsand/ or medi cament active
ingredients in the treat- nment and/or prophyl axis of
the said diseases and to the use of conpounds
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mate species, particularly humans; rodents, including mice, rats and ham-
sters; rabbits; horses, cattle, dogs, cats, etc. Animal models are of interest
for experimental investigations, providing a model for the treatment of a

human disease.

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

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

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



The dose varies dependi ng on the specific conmpound

used, the specific disease, the patient status, etc.
wWPldadhdMss @ therapeutic dose is sufficient  popmpanosnrszes
consi eraﬁy to reduce the undesired cell population in
the target tissue, WO 2005/ 064735 PCT/ EP2004/ 014205 -4
while the viability of the patient is naintained. The
treatment is generally continued until a considerable
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heteroaryl, Hal, -(CY2),-SA -(CY2),-SCF3,

-(CY2) ~-SCN, -(CY2),-CF3, -(CY2)n-OCF3, cycloal kyl,

-SCH3, -SCN, -CF3, -OCF3, -QA, -(CY2) -OH,

-(CY2) n- V2R, - CYZ%S CN, _-(CY2)n-Hal, -(CY2)n-NR2,
YQE\'&SEN ENTIONCES (Cv2), - cONR2,  (CY2),

NHCOA, - (CY2)n- NHSQ2A, SF5, Si(CH3)3, CO (CY2)" CH3,

-(CY2),-Npyrrolidone, CH(CH2)nNROOOR, CHNRCOOR, NCO,
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CH( CH2) nNR2, CH( CH2) nNR2, OH R, CHNCOR,

CH(CH2) n-aryl, CH(CH2), - hegeroaryl, CH(CH2)nR ,

RS

in which
W denotes CH or N,

R' R? R®, independently of one another, denote H, A, aryl, heteroaryl,
Hal, -(CY2)s-SA, (CY2)-SCF3, (CY2)a-SCN, (CY2)-CF3,
~(CY3)n-OCF3;, cycloalkyl, -SCHj3, -SCN, -CF3, -OCF3, -OA,
~(CY2)y-OH, «(CY2);-CO;R, «{(CY2)n-CN, «(CY2),-Hal,
-(CY2)-NRy, (CY2)n-OA, (CY2),-OCOA, -SCF3, (CY2),-CONR,,
~(CY2)o-NHCOA, -{CY2),-NHSO,A, SFs, Si(CHs)s, CO-(CY2)n-
CHs, -(CY2)n-N-pyrrolidone, CH(CH.),NRCOOR,
CHNRCOOR, NCO, CH(CH,),COOR, NCOOR, CH(CH),OH,
N(CH:).0H, CHNH;. CH(CH2).NRs, CH(CH2).NRs, C(OH)R,
CHNCOR, CH(CH,),-aryl, CH(CH.),-heteroaryl, CH(CHa)R',
N(CH),COOR, CH{CH.).X{CHa),-aryl, CH(CH:)X{CH2),-
heteroaryl, N(CH2).CONRz, XCONR(CH,).NR:,
N[(CH,)-XCOORICO(CHa)n-aryl, N[(CHz).XRICO(CH;).-aryl,
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N( CH2) nO0OR, CH(CH2) nX(CH2) n-aryl, CH(CH2) nX( CH2)
heteroaryl, N(CH2) nCONR2, XCONR( CH2) NNR2,

OR] CO(CH2), aryl, N (CH2)nXR] COl CH2
OB R80L Per) ebb004] 014005 b berfRHoo1es
N[ ( CH2) OXR] CO( CH2) , X-aryl, N(TH2), XR] SO2(CH2) , - ary! ,
N ( CH2) , NRCOOR] CO( CH2) n-aryl ,
N[ (CH2), NR2] COQ(CH2) , - aryl ,

N SR el %@Wdﬁ%m -aryl, N[(CHz)-XRISO{(CHz)r-aryl,
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I ndependently 0 unsub

or nono- orCReNt- BRN=NNC2-, Hal -, OCF3-, CN-,
NR2- or SR-, aryl- or heteroaryl - subst i tut ed
N-pyrroli done -X- (CH2) 20R, - X- CQ( CH2) ~CH3,

CH2) 2 ha O I, CH2Si (CH3)3, or
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(CHCH20?)(CH2)2 X—(CHCH2NR2)(CH2) 2-, -X(CH2) 2NR2,

CR2)3 - é - CR=CR- CR=CR-, - XCHQ(CR2) 2-,
enotes alkyl or cycloalkyl, in which one or more H atoms may

be replaced by Hal,

Hal denotes F, Cl, Bror

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

R* R® independently of one another. denote H or unsubstituted or

mono- or poly-OR-, NO,-, Hal-, CF3-, OCF3-, CN-, NRz- or
SR-, aryl- or heteroaryl-substituted N-pyrrolidone, -X-
 (CH2),0R, -X-CO(CH2),CHs, -X~(CH,)NR», R, S-aryl, O-aryl,
CHaSi(CHs)s, or together denote -X(CR2)z-, -X-(CR2)s-, -X-
(CHCH20R)(CHa)z~, -X-(CHCH,NR2)(CHa)2~, -X{CH2).NR;,
-(CR2)s -, ~(CRy)s-,-CR=CR-CR=CR-, -XCHQ(CR;3).-,
-XCHQCR2-, R-N-(C=X)-N-R, -XC[(CH2)nOR];CH,CH,-,
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Heteroaryl O' 7 N(CHZ)n R-RR 0 OOC o OR NHR2,

NR2, OR, NHR2, NR2, NR(CH2)n-aryl, NR(CH2)nOR, COOR,
N- pyrrolidone radical, OCOR NR(CH2)nNR2,

N[ (CH2), NR2] COQ(CH2) ~ aryl, N[ (CH2)nNHOOOR] CO aryl, R,
N[ CH2( CH2), OR] 2, NR(CH2), NOOOR, X(CH2) nX(CH2) nXR,

NR( CH2) nX( CH2) nOH, NR(CH2), O( CH2) nCH, (CH2), O00R,

QO CO) NR( CH2) , OR, O(CO)(QHZ)nNRZ NR( CH2) , NR2,

N[ ( CH2) N[ (CH2) , XR] O ~aryl
N[(M)@Efcw&t yI N[(CH2)nNR2] ),
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OR, NHR;, NR;, OR, NHR;, NR;, NR(CH,),-aryl, NR(CH:),OR,
COOR, N-pyrrolidone radical, OCOR, NR(CH),NR;,
N[{CH_2)sNR,ICO(CH)q-aryl, N[{CH2),NHCOOR]CO-aryt, R',
N{CH2(CH2),ORJz, NR(CH2),NCOOR, X(CH)X(CH2).XR,
NR(CH:).X(CH2)sOH, NR(CH.),O(CH.),0OH, (CH.),COOR,
O{CO)NR(CH2) nOR, O(CO)CH2)nNRz, NR{CH,).NR>,
N[{CH.)»NR2]JCO(CHa)n-aryl, NI[(CH2)XR]CO(CH,),-ary!,
N[(CH2)nXR]CO(CH,)-heteroaryl, N[{CH,).NR2]JCO(CHz),-
heteroaryi, N[(CHz).NR2JCO(CHz).R", N(R)(CH.).N(R)COOR,
XCOO(CH)nNR,, 0OS0O,A, OS0O,CF5, OSO.Ar, OCONR,,
OCH,(CH,).NR;

4 denotes CH,, X, CHCONH,, CH(CH.),NRCQOOR,
CHNRCOOR, NCO, CH(CH,),COOR, NCOOR, CH(CH,),OH,
N(CH2),OH, CHNH,, CH(CH;),NR;, CH(CH,},NR,, C(OH)R,
CHNCOR, CH(CHg)s-aryl, CH{CH,),-heteroaryl, CH(CH,).R’,
N(CH),COOR, CH(CH,).X(CH:)q-aryl, CH(CH2),X{CH,)-
heteroaryl, N(CHz),CONR,, XCONR(CH,).NR5,



heteroaryl, N (CH2), NR2] CO(CH2) nR , N(R) (CH2) nN(R) 000R,
XCOQ( CH2) nNR2 OS2A, OSM2CF3, OSO2Ar OCONR2,
I\&\)‘RZ Z denotes CH2, X, CHOONH2, PCT/EP2004/014205
)n O0R,  CHNRCOOR, NCO CH( CH2) nCOOR, NCOOR,
CH(CH2) nOH, N(CH2), OH, CHNH28-CH( CH2) nNR2,
CH(CH2) nNR2, C(OH)R, CHNCOR, CH(CH2)~ aryI CH( CH2) ~
heteroaryl, CH(CH2)nR , N(CH2)n0O0OOR,
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aryl, N[( @ﬁ?@nzﬁ@t@éwl N[(CH.)-XR]CO(CH2)nX-
N[(CH2) XR] heteroary

N[ ( CH2) " XR] mmt N{z(&iMBz]ISOz(\C[“éE'h@tamaRﬂOOR] C

CNX[?(_SZIEI)Z) het gﬁ‘ﬁ@@hﬂﬁgﬁ%gﬁﬁﬁw 'het er oar yl,
S NS NS T

NCQO( CH2) " N es' ar

which is unménertcawlt N O, ) NR#18 O (C Hpphetarbatylt O(@H:)aNR:,
aryl or heteroar¥ each of which rmay be substituted

by Hal, N2 X(El:)NRORCQUEHR)NRRR  NR2, CF3, OCF3,
OCH(CF3)2, or by Hal, NO2, CN, OR A -(CY2)n-OR
-000R, -(CY2),-Q02R, -(CY2),-CN, -NCOR, -COR or

JF@XZ) n- NR2,qdrbiale 861 ©8 hetertaryR eddbréd which, is UesObsi@Bted-or

mono- or polysubstituted by aryl or heteroaryl, each of which
may be substituted by Hal, NO,, CN, A, OR, OCOR, COR,
NR;, CF3, OCFs, OCH(CF3),, or by Hal, NO,, CN, OR, A,
-(CY2)n-OR, -OCOR, -(CY2)y-CO2R, {CY2):-CN, -NCOR, -COR
or -(CY2)n-NRz,

R’ denotes (C=0)-R, (C=0)-NR;, (C=0)-OR, Hor A
m denotes 0, 1 or 2

and

n denotes 0,1,2, 3,4, 5, 6o0r7,

and pharmaceutically usable derivatives, solvates, tautomers, salts and

stereoisomers thereof, including mixtures thereof in all ratios.

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

compounds. The term solvates of the compounds is taken to mean adduc-
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m denotes O, 1 or 2 and n denotes 0, 1, 2, 3, 4, 5 6
or 7, and pharmaceutically usabl e derivatives,
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Lea@corgjg%to thedgverttion, as dasgnbeﬂ,efmr exaople,66,int. J. Pharm. 115,

ggggﬁcl)éégég;im bt:Et ;r ezgg?’ I’Tgﬁtl gﬁéd i2ﬁ32:onnecti on

wi th cancer
Similar compounds are described, for example, in Tetrahedron Lett. 1988,
29, 5855-5858, Tetrahedron Lett. 2003, 44, 217-219, J. Org. Chem. 1997,
62, 4880-4882, J. Org. Chem. 1999, 64, 6462-6467, Chem. Lett. 1995,
423-424, J. Org. Chem. 2000, 65, 5009-5013, Chem. Lett. 2003, 32, 222-
223, US2003149068A1, but are not mentioned in connection with cancer
treatments and/or do not contain the features that are essential to the
invention.

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

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

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



i

treatnments and/or do not contain the features that are

essential to the invention. The expression "effective
#ﬁ%uﬁ glfsnot es the anmount of a medi canent or pcGfEp2004/614205

ﬁﬁg W3 cal active i ngredi ent which causes in a

tissue, system aninmal or hdfan a biol ogical or

medi cal response which is sought or desired, for

exanpl e, by a researcher or physician. In addition, the

' "t ' f | At " ] .

S TOENBR i et E8gtrterd DBl TrRVRRSn of BifrRdion o

\?\%fcﬁﬁéa&sé %%/ﬁdm%ﬁé,rbdﬁditic_ﬁm'BB%pléw,rwabﬂibr\drtslid@eeﬂabﬂsen’tatso
o has not received this anmount): WD 2005/ 063735

PET FERROGIGMH00 420 Brogress ofrprdiseatshconditioneondisPides
e o el e e By o) 455 befigees e
> 'aﬁ?dl.ﬁfté GHich F 8kSQivel BR inPEuShE U} sterighteringaonsal of

I Sease, condition or disorder. The expression

" phgsaisyitaldahtyoref f ective anobunt” al so enconpasses the
anounts which are effective for increasing or
strengt heni ng normal physi ol ogi cal function. The

| BHENDLERIGH SRor BlALER, iy L6 o hBle bty Gnpbridie

accor I nvention, for exanple

MaekoFding & tHevpvehas foeerample fnixturasaiploediaeteréemers, for
ratio 1 : 1, 1:2, 1:3, 1:4, 1:5 1:-10, 1:100 or
1-exaople htheeratioe! :pai @, did. vy 155 480, a0 BT i 1A% of

cdsaeris R icuByBrsiaray riRfrkaF Bt REbEA T ol

process for the preparation of conpounds of the fornmula
| accord- ing to the patent clains and pharmaceutically
uslie ievemtion aelatessto thalcompasmids afdhe sommidad andesaltsdhereof

% mzé pfo%%%?é%ef&%ph%ﬁo%a& gorﬁgggﬁélsngf t%za ftopr%ula | accord-
ing to the patent claims and pharmaceutically usable derivatives, salts, sol-
vates and stereoisomers thereof, characterised in that

a compound of the formula |l

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

is reacted with a compound of the formula Il

/u\ 6 i

H R




AT S ——

NHZ RZ in which R, R2 and R3 have the neani ngs
i ndi cat ed above, 1is reacted with a conmpound of the
formula 111 O HIR6 Il WD 2005/ 063735

PER EBY475014205 -11- in which R6 has the medfifg2004/014205

i ndi cated above, and with a-danpound of the fornula
I'V, the doubl e-bond i soner thereof (E iso- ner) or

m xtures thereof R4 ~R5 IV in which R4 and R5 have the
meani ngs i ndi cated above, preferably in the presence of
a E}WF ic acid or Lews acid, such as, for exanple,

trpbhuar .G Aaci or oi sopr opanol ,

bi 's?n@%%&ﬁ??‘@%'ﬁ?@ﬁ‘ﬁ%a@aﬁéé}rém u(111) trifiate,
scandium(lI1) triflate or ceriumlV) amoni umnitrate,
and a radical other than His optionally introduced by
cofl@ntional nethods for R. The nixtures of

di astereoners and enanti oners of the conmpounds of the
formula | which may be obtained by the process

degghiDesmplang ofttee Rirdilita R/, ahé osBRAbaHE sder thereof (E iso-
chromat ography or crystallisation. If desired, the

baBes) anatdgiegdhefeathe fornul a | obtai ned by the
process described above are converted into their
salts. Above and below, the radicals R R, R2, R3, R4,
R5, R6, R7, X Y,4Q R2, Z, W mand n have the

nmeani ngs indicatgd for the forrmula I, unless expressly
2 RS IV

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

ytterbium(I) triflate, scandium(lll) triflate or cerium(IV) ammonium nitrate,

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

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

If desired, the bases and acids of the formula | obtained by the process

described above are converted into their salts.

Above and below, the radicals R, R, R R® R* R® R® R", X, Y, Q, R?, Z,
W, m and n have the meanings indicated for the formula I, unless expressly

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



i ndi cated otherwi se. If individual radicals occur a

nunmber of tinmes within a WO 2005/ 063735

PCT/ EP2004/ 014205 -12 conpound, the radical s ;dog

AN ndi cat ed, i ndependently of one another. zg$4|7|ﬁ4205
denotes al kyl, is preferably %nbranched (linear) or
branched, and has 1, 2, 3, 4, 5, 6, 7, 8 9 or 10 C
atons. A preferably denotes rret hyl, further- nore

?EBM{:P% mc@wﬁ? B} e hngso o, 58850t %
HFJ}TQ 1,1-, 1,2- or 22d|methylpropyl
1-e propyl hexyl, 1-, 2- , 3- or 4-nethy|penty|,
, 1, 2-, 13- 2,2-, 2,3- or 3,3-dinethyl butyl,
%pﬁéﬁm&égﬁb&&[s oS botanSily m‘?\%%?%'gr; brgpPd: and has 1
Alévg 3 g%ﬁ(% 'r?agaﬁerabl eﬁﬁenot egégi)i %ﬂ%@&?tfm‘{her-

2 maote ethyld pfipyd, |§opmp§'[fﬂ:>ut Ir m‘dﬁ@ll S(ecrrbUthr t@t-byltyl, further-
propyl, 1soprop { butyl, 1 sobut sec- butyl
t emcuretajsq pentybnt-y 2 ohéxfylpthyﬂbth aoi-ongghw 2 5. dimethylpropyl,

PR baN, . & roal e tiibBan Ll a2

| L 1 _ethvl-
C)Y/zgér o %?iﬁ{llme@ﬂﬁbwtﬂ or zéMquﬁw Ahotgie rﬁetR?R?rMbytoﬂ ethyl

articular cyclopenty
pr:aerfnetr@bpmpgtemot 2s o1, ZR3rimatmapragn, fg@herrgpm{efewm for

|1 ferably also t-butyl, -CH(CH3)CH2CH3,
F&P%ﬂrlﬂe? etE ]emet hyl. In par- ti cular, RL denotes

cﬁf’%!ﬁgﬁ@ﬂ%?ﬁ%éferSEIMeBg%%%QthgErz 30k, 536G

Cld2éiNs, refarably rr@tthsﬂ,r éMyprpebpylatsloprmmnpbmi tlsd!hzutyll sec-butyl,
i SO ropyl et hyl or CF3. ﬁrefera depot es { LﬂA
rtem@utylnppaﬁymftﬁawhrtﬂfworoeaﬂt WpP8piA I,uotgﬁingyl Ofphyly §-Hifjugro-
[ given to Hor F. R3
prgtﬁ@rg\bé@ géﬂétég é},&;g&ikﬂ in particular H R3 is
preyfctsaRkyYoreferbbl denotes cyclopropyl, cyclobutyl, cyclopentyl, cyclo-
hexy! or cycloheptyl, but in particular cyclopentyi.

R’ preferably denotes A, CF3, OCF;, SA, SCN, CH,CN, -OCOA, Hal, SCF3,
preferably also t-butyl, -GH(CHs)CH.CHs, isopropyl, ethyl or methyl. In par-
ticular, R' denotes t-butyl, isopropyl, ethyl, CFs, methyl, Br, CI, SCFs,
CH(CHs)CH,CHa, n-propyl, OCHs, SCHs, n-butyl, -SCN, CH,CN. R' par-
ticularly preferably denotes t-butyl, isopropyl, ethyl or CFa.

R’ preferably denotes Hal, A or OA, in particular Br, cyclopropyl, OCHa.

Particular preference is furthermore given to H or F.

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

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



5-position. In particular, R3 denotes Hor F. WO

2005/ 063735 PCT/ EP2004/ 014205 -13 In particularly
pﬁf%fﬁ%{ﬁ/&%&o"po“nds of the formula I, R2 and R pepageaini14205
si mul'taneé- "ously have the nmeaning H In further

preferred conpounds of the for'dula I, one of the

radicals R2 and R3 has the neaning H and the other

radi cal- has the nmeaning F. R4 preferably denotes one

P oisp e iR aho T sh BRITR IR | R R pytane-
Rdoudig opive tﬁé@n@énit}b #. fiakileMémsreférpad cogpoulBs DREhSRorthula |,
Ra or X in which X R and Ra have the neaning

i nane of the eastivals Rand Bybandhe waamimgH @ad thecaiher rgdical has
p%ferabh% opts one of the followng neanings: OH

N A i R has the neaning indicated above. Ra
preferably denotes 1-piperazinyl, N norpholinyl, NHR or
NR2. |If the radicals and indices, such as, for exanple,

n, Rdpraferably denbies anecef, thetfolowingi graups @R’ deddtesH:may,

i ndependently of one another, adopt different WD

2005/ 063785 PCT/ EP2004/ 014205 -14 values. In the

ragy s R n ef ecahby degptes 2 or 0 and m
prg‘er abl’y deérﬁ)t es %Q R@gzpr eferably denotes phenyl,

2-, 3- dr 4-pyridyl, pyrimdyl, furyl or thienyl, each
of which is unsubstituted or nono- or polysubstituted
byRMalefefdly denotes H or, together with R*, adopts one of the following

meanings:

OR NR, R Os R
X
DD e

in which X, R and R* have the meaning indicated above.
R*, together with R®, particularly preferably adopts one of the following

meanings:

OH
NR,

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

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

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



NO2, OH, CF3, OCH(CF3)2, OCOCH3 or A. R6 is preferably
not a hetero- aromatic radical. In particular, R6

ﬁgﬁbggﬁ %ge of the foI | ow ng groups: Hal Hal Hhgrsiabosse14205
I 6Hal ~ 6Ha Ha A 6CN/ NO2 | 60H Hal

|wmm+M/mchu/w OA Hal | O\
(O (.. HK NO2 X X x'" NO2 or P in which X denotes
Sor NRand in particular 0 or S, A has the neaning

0,
S48, B 1 Rl b ot 2o o oottt

P@@hg@%Q@M 014205 -15 Particular preference is
furthernore given to conpounds of the fornmula | in
whi ch R6 has one of the foll ow ng nmeanings: F DOH |

OﬂSIprgfelrallJ:Iy(aé'no%é %‘enyl, 2-, 3- or 4-pyridyl, pyrimidyl, furyl or thienyl,
each of which is unsubstituted or mono- or polysubstituted by Hal, CN,
NQ,, OH, CFs, OCH(CFs),, OCOCH; or A. R® is preferably not a hetero-

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

©/Hal Hal@/bﬁal b/ @\
’ * Hal Hal ’ .
Hal
’ CN °
Hal O
al Hal
OCH(CF,),
Hal ] 1 .
Hal
OH

Hal
O

)

o)

Hai
F.C
@‘3
S
X NO,

Cl
NO
HO f OH
J\: OA
X

g

X _NO,
or 5_],

Y,

in which

9 1
H

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

denotes F or Cl.



I F FF/ / Br O~1 / F FF:b/ OH CH3 Br CH OH
| off OHS/ / N~)Hal S/ s%W@ s Br SCH3 NNR"NRN

DAGEIIITR B epmnoa b aS05 16 f ot of o ap g TR

PCT/ EP2004/ 014205 -16 R preferab
denotes Hor A, in particular - Aryl preferably
denot es phenyl, naphthyl or biphenyl, each of which is
un- substituted or nono-, di- or trisubstituted by Hal,

N BaEh el Rn el igmereyr® s f oyt 1o

- OwheeHd@Has one of the following meanings:

oL TG
TN 0
B e o ol oy

.0 oo el

CH

SR o G
oH OH o SN
D L. D B
N S~FHal s/ SFon, . SN
B SCH
20 8
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Aryl preferably denotes phenyl, o-, m or p-tolyl, o-,
m or. p-ethyl phenyl, o-, m or p-propyl phenyl, o-, m

v pyl phenyl, o-, m or p-tert-butyl- phesbes1420s
g{quﬂé&’g‘?éso hydroxyphenyl 0o-, m or p-methoxyphenyl, !

o-, m or p-nitrophenyl, o-,7%m or p-aninophenyl, o-,
m or p- (N nmethyl am no) phenyl , O-, m or
p ( N- net hYl am nocar bonYl ) PhenY1l, o-, m or

cet en hoxyphenyl, o-, m
rpr@flerqgg@p%g}(?s H,oF AHWP%'C&&] oxy- car bonyl phenyl ,
o- m or p-(N, N-d| met hyl am no) phenyl o-, m or
p- ( N, N-di - met hyl am nocar bonélt) pheny
nyb

pAriN-prefarbhbly denaige phenybnap pr btpl'(enyi each of Wthh is un-

PSS &&%@%@e“yef st ofiiiy AT PRTGOX! N8 NG O,
OYQ@OHE ony@@%ﬂ@cmenwbowﬂz, NASCRA, CHO, COA,

furthernore preferably 2, 3-
2,30,NH,, SOgA 2CHH-COOH ODFOGI-E @OOHIor ophenyl, 2,3

3&91 prsferablydenctes pfeng o3, B- 8T Brofbaie F 'ypzewépénv* o-
S S PR b o S Zérﬁpﬁgéy'ghgﬁﬁ'hex”ﬁhsm‘"te” butyk

2HENYP 03; fbIoP polﬂydraxﬂmernyl Joc - ercp—meﬂa@tpp’rmﬁl ch) o oF

or 2-°am no-6-chloro 2-nitro-4-
Nmnmwmnammm or p@rnmpbenylmowar or p (N -methylamino)phenyl,

20 '%' o - (b gtiyeninac b8y IRRIRE . s of #tacefamiddpheny,
2,4, g@btrmyghsﬁw o- %hﬁﬂb@tﬁo@&eﬁl{yﬁd OFR-or [pheimpky-

p- |odop di chl or o- 4-am nopheny

4-daribvomydpBeryl] or, ophemng-(N,N- mmewmmpmmh@nw or p~(N,N-di-
iobubuBobsth R 4o bR e o
ml‘g{ gi j‘h Eﬁ'{lﬁ%%ﬁl”b'— ’mBOﬁﬁldeb'r@pr@r‘iﬂ}’bD*hWH p- _bromo-
oo i st oty ommposrri ot
ETOm- G Fo{1B Y| a BB G GEBERES BOTRERR NG, B oy 2.5~
8. % CpPSL Al SR, 90545 A5 Sl o
Ofshedyre 8r, ZCN, 2 5- 2.6-, 3,4 or 3,5-dibromophenyt, 2,4- or 2,5-dinitro-
phenyl, 2,5- or 3,4-dimethoxyphenyl, 3-nitro-4-chlorophenyl, 3-amino-4-
chloro-, 2-amino-3-chloro-, 2-amino-4-chioro-, 2-amino-5-chloro- or 2-
amino-6-chlorophenyl, 2-nitro-4-N,N-dimethylamino- or 3-nitro-4-N,N-di-
methylaminophenyl, 2,3-diaminophenyl, 2,3,4-, 2,3,5-, 2,3,6-, 2,4,6- or
3,4 5-trichlorophenyl, 2,4,6-trimethoxyphenyl, 2-hydroxy-3,5-dichloro-
phenyl, p-iodophenyl, 3,6-dichloro-4-aminophenyl, 4-fluoro-3-chlorophenyl,
2-fluoro-4-bromophenyl, 2,5-difluoro-4-bromophenyl, 3-bromo-6-methoxy-
phenyl, 3-chloro-6-methoxyphenyl, 3-chloro-4-acetamidophenyl, 3-fluoro-4-
methoxypheny!, 3-amino-6-methylphenyl, 3-chloro-4-acetamidophenyl or

2,5-dimethyi-4-chlorophenyl.




Het eroaryl particularly preferably denotes a nonocyclic
saturated or aro- matic heterocycle having one N, S or

ch may be unsubstituted or nono-
tnsu{';g"% \'%ygt ed by Hal, A NHA NA2, NC2, OOOA & 9&T/E95004/01420q

benzyl. Irrespective of furtH&r substitutions,
unsubstituted heteroaryl denotes for exanple, 2- or
3 furyl, 2- or 3- thlenyl 1-, 2- or 3- pyrronI 1-, 2,

or Hg{eégg%) nWF%ra@al?f dgnogérs % n?ogg:x 5)? g;c%ﬁc@fV, ?@%a}‘ﬁ hegefrbcycie

5- ﬁé\hﬁ% Q! o rﬁore N; OPan&or Soétbhﬁsz\ﬁh‘)éh is AnsuBstitQfed or mono-,
ri 5- or 6-pyrim |nyI furthernore

pr@lf- er a‘hﬂ@S!JtLﬂeGb(yrH@Izéd ND,, NHA NA,-GAyCOQA2r £N.
triazol-1 -, -3- or 5-yl, 1- or 5-tetrazolyl,
1, 2, 3-oxadi azol -4- or -5-yl, 1,2,4- oxadiazol-3- or
5 -
Hé ero% Iégﬂzdg Ié}? er_a%1y ﬁénot% %J monpeyclic satyrated or aro
- Smmc h%ierocy@‘lemgvn@@maw, ,S plyf)eaiony whidh ma3be Bnsuldstituted
6- or 7-indo g or 5-isoindolyl, 1-, 2-, 4- or
5 gerngpgh e t\ﬂsu gtjtute:gi by Kal, &_NHE4, N\glp NO., COOA or benzy!.
7- benzopyrazolyl, 2-, 4-, 5-, 6- or 7-benzoxazolyl, 3-,
4-, 5-, 6- or 7- benzi soxazol yl, 2-, 4-, 5-, 6- or
7- Ibl@spebweiaﬂfwiher%ubsﬂtutloﬁs ur%ub@t;tu?e@ﬁ@t’ér&gryl denotes for
thi azol yl, 4-, 6- or 7-benz-2, 1, 3- oxadlazolé
3 exaples2- 063-fUWJ Srorgs- thJanyionyQ- or 3-p@rolyl-1, 4-@'5

T GaaVEe TS o g raedi 22, okl oo riscssec

0f|¥5‘2qu4ﬂ9r>@ltht§iélyf %-, 430r 5-5sothi@zoly7'2 08 or 4+ bpyndyl 2- 4-, 5
H benzo-1, 4-oxazinyl, furthernore prefera

1,3- fia@mznmﬁhoxlofurﬂqqrmore prefepaily A2, Sxteinz6l-14, - 420|1 5-yl, 1,2,4-
S PRRERLy B STt prdieitERO T & GRaHALOgn o e
Padlddfad ld- Yor RE € Ief QQ% %hléﬁ?%%l% or E%ﬁ‘@“@%laﬁ@o[ -3- o§/ -5y,

i nvention, all occur re’t han once

bel Zjaalﬂmdtaabl-@mrd-lﬁ-yleﬁent 4-pyridazimyt; pynagpginde - of, $ns-, 6-

anot WD . 2005/.063735 PCT/ EP2004/ 014205 - 18 The
d?Fp;olLﬂQ%V'o‘ﬁ ehe-'$PEaivh T duyt- Iﬁ’é@eb%??émaﬂ%\ﬂe"mﬁ r4d, 5-, 6-

cent efoze S ) er s ri
7B iblrar ] 2-PAS S BBy iy s e o e B
benzrsoxazolyl, 2-, 4-, 5-, 6- or 7-benzothiazolyl, 2-, 4-, 5-, 6- or 7-benziso-
thiazolyl, 4-, 5-, 6- or 7-benz-2,1,3-oxadiazolyl, 2-, 3-, 4-, 5-, 6-, 7- or 8-
quinolyl, 1-, 3-, 4-, 5-, 6-, 7- or 8-isoquinolyl, 3-, 4-, 5-, 6-, 7- or 8-cinnolinyl,

2-, 4-, 5-, 6-, 7- or 8-quinazolinyl, 5- or 8-quinoxalinyl, 2-, 3-, 5-, 8-, 7-or

- 8-2H-benzo-1,4-oxazinyl, furthermore preferably 1,3-benzodioxol-5-yl, 1,4-
benzodioxan-6-yl, 2,1,3-benzothiadiazol-4- or -5-yl or 2,1,3-benzoxadiazol-
5-yl.

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

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

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



are

’f” ™,

Particularly preferred conpounds of the formula I
mulae l1Ato IDD R XR |IA R3 N

t hose of the sub-for-
IB RSB NR6 RZR ON fhediproiRiazos

RS X RL \
%“%"g@fm X(CH2)2XR Rs ID RNR6 2 RR WD
2005/ 063735 PCTI EP2004/ 014205!8 - 19-

The compounds of the formula | may have one or more chiral centres and
therefore exist in various stereoisomeric forms. The formula | encompasses

all these forms.

Particularly preferred compounds of the formula 1 are those of the sub-for-

mulae |Ato ID:




P
: T,

inwhich R R, R2, R6, R7 and X have the neani ngs
i ndi.cated above and R6 denotes H, CH20OR, CH2NR2,
CH2Ra, CORe. Particularly preferred conpounds of the

f@rb@gbmﬁhﬁsare those of the sub- fornulae [Al i)@T;‘EMU@JJBMz(}S
R R3 I Al NRE R R OH OR RIA2 3 NR6

NR2 O R R3 IA3 / N R6 RZ"R®-WD 2005/ 063735 20-
PCT/ EP2004/ 014205 F.' O R \

in which

R, R', R?, R®, R” and X have the meanings indicated above
and

R® denotes H, CH.OR, CH,NR,, CH.R®, COR?

Particularly preferred compounds of the formula IA are those of the sub-
formulae 1A1 to I1A4:

A1

IAZ

1A3




\/‘W-‘\

R3I1A4 / NRR2R7 inwhich R Ra, R, R2, R3, R6 and
R7 have the neanings indicated above. |In particularly
e onpounds of the fornula IB, R6 has {
%&%@H&&qﬁc The radicals R4 and R5 are parti Culé;‘r?llzmommmzos
preferably in the cis-positioito one another. The
radical R6 is furthernore preferably in the
trans-position to the radical R5. Preference is given
here to a conmpound,of the fornmula A or B having the
following structuRe: R& R& CR TR5 R\ RS R3 AR3 B
NR6/ NR6 RZR7 2 R7 and the racemate thereof or
ot her m xtures Qf the enantioners. Accordingly, the
invention refAtesy in particular, to the conpounds of
theg, formulafl injwhich at |east one of the said

expr ed the fgllowng sub-fornulae 11 to |45a: WO
2005/ 06 35 Ple / EB2004/ 014205 -21- W F 11\ OH FO
F 2 7

R R

inwhich R, R®, R", R2, R, R® and R” have the meanings indicated above.

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

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

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

foltowing structure:

and the racemate thereof or other mixtures of the enantiomers.

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

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

Fl1llaY OH CHO H3IC12 OH UH3C 12a N.~ ~OH C
CF3 Chiral H3 13 H3C/ N1 / WO 2005/ 063735
PCT/ EP2004/ 014205 -22- CHCH3 14 H3C |1 N OH CH3 15 H3C

Ny boodbsshC " ", dj ~ PCT/EP2004/014205
-21-

I1a

OH

12

|2a
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CH3 OF H3 145a H3C %60 The conpounds of the
formula | and also the starting materials for their
PHPR ' are, in addition, prepared by neth

per sgs,%dgg&de- scribed in the literature (for ggiﬁg’ﬁt@%h&zos
in the standard works, such a$3-Houben-Wyl, Methoden

der organi schen Chem e [ Methods of Organic Chem stry],
Georg-Thiene-Verlag, Stuttgart), to be precise under
reaction conditions whjch are known and suitable for

the said reactions. Usé hay also be nade here of

vari ants known perHg&eywhi%h are not nentioned here in
greater detail. If desjred, the starting materials nay

al so be fornmed in si p that they are not isolated
fromthB3=eacti gn m ¢, but instead are immedi ately

con- verted f 8 I 0 t he conpounds of the formul a

I. The reactign is| generally carried out in an inert

sol vent, preferakb in~the presence of a protonic acid

or Lew s acid, such as TFA, HFIP, bismuth(lll) salts,
ytterhium(l11) sal £8%qr-EAN. Dependi ng on the

condi ti ons used, t eaction tinme is between a few

m nut es and 14 day' he reaction tenpera WO

+ 2005/ 063735 PCT/ EP2004/ 014205 -39 ture is between

about 0 and 180, nornally between, 00 and 100, particu-
larly preferably bet 15 angd €. Suitable inert
solvents are, for ex | e, jdrocarbons, such as
hexane, petrol eum gt he one, toluene or xyl ene;
chl ori n@iged hydr ocar bong as trichl oroethyl ene,
1, 2-di chl or oet hane, car¥ etrachl ori de, chloro-
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formor dichloronmethane; nitriles, such as
acetonitrile; carbon disulfide; carboxylic acids, such

as f I,c..acid or acetic acid; nitro conpound

3’9%8{’&3@ hane or nitrobenzene, or mixtures ?; tﬁeb’womzos
said solvents. Conpounds of 3he formula | in which R

has a neaning other than H are preferably prepared by

al kyl ation or acylation fromthe conmpounds of the

formula | in which R7 denotes H |If desired, a
functionally fii??ied am no and/ or hydroxyl group in a
com pound of\the¢ fornmula | can be |iberated by

sol vol ysi s or Tydyogenol ysis by conventional mnethods.
This can be carrigd™dut, for exanple, using NaCH or

KOH i njagy er, r wat er/ di oxane at

t enper at ures Het 1000. The reduction of an
ester to the al deld al cohol or the reduction of a
nitrile to the a anihe is carried out by

o person skilled in the art
and are described in standard®works of organic

chem stry. The said conpounds according to the

i nvention can be uggd in their final non-salt form On
the ot her hanB;C<tjfe present invention also relates to
the use of thes¢ eeffaynds in the formof their
pharnagggticalﬁ§3ac able salts, which can be

derive rom vari ous~gfFgar ¢ and i norganic acids and
bases by procedures kfiownijin the art. Pharnmaceutically
acceptable salt forpmws0 s pbunds of the fornul a
| are for the nost j} ared{ by WD 2005/ 063735

PCT/ EP2004/ 014205 : al nmethods. If the
conmpound of the formuta I ai ns a carboxyl group,
one of its suitable salts can be fornmed by reacting the
conpound W th~a it abl e base to give the

cor r espondi ng ‘base (tion salt. Such bases are, for
exanpl e, al kalg chetfal hydroxi des, including potassium
hydr oxi de, sodi’um h axj de and Iithi um hydroxi de;

137




e,

-

hydr oxi des, such as barium hydroxi de and cal ci um
hydr oxi de; al kali netal al koxides, for exanple

H@b%&ﬂ/d&g'h@t hoxi de and sodi um propoxi de; and F@f}hﬁihgmmos .
n

organi ¢ bases, such as piperidine, diethanolamne a

N- et hyl - gi utam ne. The al unPRfum salts of the
conpounds of the fornmula | are |ike- wise included. In
the case of certain conpounds of the fornula 1,
acid-addi- tion salts can be forned by treating these
conpounds wth ph uti- cally acceptable organic
and i norgani c aci r exanpl e hydrogen hal - ides,
such as hydrogen chtsti de, hydrogen brom de or hydrogen
i odi de, other mnerial acids and corresponding salts

t her eofl378uch S e, nitrate or phosphate and the
i ke, and al kyl - pnoar yl sul fonates, such as

et hanesul f ona sl_uehesul f onat e and benzenesul f onat e,
@ and correspondi ng salts
\f =

Q.

and other organic a

t hereof, such as acef trifluoro- acetate, tartrate,
mal eate, succinate, ciftrate, benzoate, salicylate,
ascor- bate and thgCH{ecHAccordi ngly, pharmaceutically
accept abl e aci d-ad ithﬁg salts of the conpounds of the
formula | include the Il owi ng: acetate, adi- pate,

al ginate, arginate, aspartate, benzoate,

benzenesul fonate (besylate), bisulfate, bisulfite,
brom de, butyragte, canphorate anphor sul f onat e

capryl ate, chl orjdex chlorol hte, citrate,
cyclopqgéanepropionatr Lgty- gonate,

di hydr ogenphosphat e, (d robénzoat e, dodecyl sul fat e,

et hane- sul fonate, funeFate, bal acterate (from nucic

acid), gal acturonate, gl ucBi h'éoat e, gluconate,

gl utamat e, gl ycerophosphate, hg ci nate, hem -
sul fate, heptanoate, hexanoate, ppur at e,
hydr ochl ori de, hydrobrom de, hydroi odi de,
2- hydr oxyet hanesul f onate, iodi de, isethionate,
i sobutyrate, lactate, |actobignate, malate, nal eate,
mal onat e, mandel at ecHjret apho plkat e, net hanesul f onat e,
met hyl benzoat e, nonphydr ogenphosphat e,
2-naphqgglenesubfo'. S i_.coty e,hitrate, oxalate,

3

ol eat e, “pal noat 5 P EP2004/ 014205 -41




pecti nate, persulfate, phenyl acetate,

3- phenyl propi onat e, phosphate, phosphonate, phthal ate,
Eﬁé %ﬁhgygges not represent a restriction. PCT/EP2004/014205
ur% ernore, the base salts of the conpounds according

to the invention include aIUﬁ@ﬁiun] ammoni um cal ci um

copper, iron(lll), iron(ll), lithium magnesi um
manganese(l11), manganese(ll), potassium sodi um and

zinc salts, but this is not_intended to represent a
restriction. O tdg abovedien-) tioned salts, preference
is given to ammonjrunt _thejalkgli nmetal salts sodium

and potassium&,:no SRNT rhe earth nmetal salts

cal ci um and magnesi s of the conpounds of the

f or mul al4Dawhi ch ar e “def T »rge” 'r arma- ceutically

accept abl e organi ¢c non-toxi c bgses {include salts of
primry, sec- ondary and terti <am nes, substituted

am nes, also including naturally oc- curring

substituted am nes, cycligqam nes, and basic ion

exchanger resins, for exprple arginine, betaine,

caf fei ne, chl oroprocakfeTThbkine, N, N -di-

benzyl et hyl enedi am ne (behzat hine), dicycl ohexyl am ne,

di et hanglqam ne, di et hyt® e, 2-diethyl am noet hanol ,

2-di nmet hyl am noet h anol - am ne,

et hyl enedi am ne, phol i ne, N-ethyl pi peridine,

gl ucam ne, gl ucpsam i stidine, hydrabam ne,

i sopr opyl am ne, ai neN | ysine, nmeglum ne

N- net hyl - D- gl ucam ne, njprpholine, piperazine,

pi peri di ne, polyam ne tesins, procaine, purines,

t heobrom ne, tri et hang ine, triethyl- am ne,

trimethylamne, tripr #anine and

tris(hydroxynet hyl) nmet hytam ne (tronetham ne), but

this is not intended tgurepresent a restriction.

Conpounds of the preseht®invention which contain basic
ni trogen- cont ai n- &g grélibs can be quaternised using

agents such as (Cl-C4)al kyl halides, for exanple

nmet hyl , ethyl, | and tert-butyl chloride,

br om deiddrad C1- C4) al kyl sulfates, for

exanpl e di net | and dianyl sulfate;

(C10- C19) al kyl for exanple decyl, dodecyl,
lauryl, myrist 19 earyl chloride, brom de and

i odi de; and aryl (Cl-C4)al kyl halides, for exanple

benzyl chloride ani:?%?nethyl brom de. Both water- and

oil-solu

o

S
)
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WD 20051063735 PCT/ EP2004/ 014205 -42 bl e conpounds
according to the invention can be prepared using such
Swlol Seseigssabove- nent i oned phar maceuti cal sal t chip8éha/n14205
are preferred include acetat trifluoroacetate,
besylate, citrate, funarate,'%?dconate, hem succi -
nate, hippurate, hydrochl oride, hydrobrom de,

i set hi onate, nmandel ate, ne- glumne, nitrate, ol eate,
phosphonat e, pivalgte, sodi um phosphate, stea- rate,
sul fate, sulfosalijcylate, tartrate, thionalate,
tosylate and ty amne, but this is not intended
to represent a fTestr]ction. The acid-addition salts of
basi ¢ conpounds of #khg fornmula 1 are prepared by

bri ngi nf24ehe free pase forminto contact wwth a
sufficient anount e desired acid, causing the
formation of the salf in a conventional manner. The

ase and isolating the free base
in a conventi anpal . The free base forns differ
in a certain respect the corresponding salt forns
thereof with respect ertai n physical properties,
such as solubility in>~polar solvents; for the purposes
of the invention, however,, the salts other- w se
correspond to the K Sp ctbe free base forms thereof.
As nentioned, the phar@iceutically acceptable
base-addition salts of the conpounds of the formula I
are formed with net&Ms or amines, such as al kal

netal s and al kal i ne Jear netal s or organic am nes.
Preferred netal $i,Care um potassi um nagnesi um and
calcium Preferred orgb amnes are

N, N - di B&nzyl et hyl enedirg# chl or oprocai ne, choli ne,

' N-_net hyl - D- gl ucami ne
of acidic

di et hanol - am ne, ethyl gnedi
and procai ne. The basgratkdj-t
conmpounds according tqQ thel invg on are prepared by
bringing the free aci ~fg¢rmintQ._gontact with a

suf ficient annunnn1of t he desired base, causing the
formation of the galt in a conventiona

H.C
N
., : F
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manner. The free acid can be regenerated by bringing
the salt forminto WD 2005/ 063735 PCT/ EP2004/ 014205
- with an acid and isolating the fr vdod/4205
gﬁg%oﬁ%ﬁ?ﬁ)nal manner. The free acid forns diq?%fTZ’%‘p2id(r}14ﬂg4
certain respect fromthe corr¥sponding salt forns
thereof with respect to certain physical properties,
such as solubility in polar solvents; for the purposes
of the invention, however, the salts otherw se
correspond to the respective free aci q:forrrs t her eof .
If a conmpound according to the pmfveption contains nore
than one group which is capabl form ng
d % this type, the

i nventilgs al so : Hs muftiple salts. Typical

] for exanple, bitartrate,
| ne, di phos- phate,

di acet at e, difFl qt e,
di sodi um and tr'% ycgé:hl origl put this is not intended
to represent a restriction.™ith regard to that stated
above, it can be seen that the term "pharmaceu- tically
acceptable salt” in the present conngction is taken to
mean an active ingredient whig efipri ses a conpound
of the formula I in the form of ¢ of its salts, in
particular if this FOr i part s | nproved

S A
phar macoki net iH>3C pr ies |lon the active ingredient
conpargdsai th t'h ree-TerArod, the ac- tive ingredient
or any other ggl't \f orm of ithe @active ingredient used
earlier. The phar%ceuti €a acceptable salt form of
the active ingredient can also provide this active
ingredient for the first time with a desired pharnmaco-
ki netic property which it did not have earlier and can
even have a positive influence on the pharnacodynam cs

oLThehd:@mpouhdf?f rer fodnatd Ihamdé lalsoetheestarting mategials for their
therapeutic efficacy in the y. The .invention

{ reReraNONErBeimadtion, W@@gw%e BB KNOWRPE S8, @3-
one. . f ' I

o SpEaTR IO HietonkS top Hiche In M GNIBRTRERGS Whibhidls' Y

t hes@sdn-vieg! Mdtmsiar dérbgmnidutiecthémicjMethats o Organic

Chemistry], Georg-Thieme-Vertag, Stuttgart), to be precise under reaction

)

conditions which are known and suitable for the said reactions. Use may
also be made here of variants known per se which are not mentioned here

in greater detail.

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

verted further into the compounds of the formuia 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(lit)
salts, ytterhium(ill) salts or CAN. Depending on the conditions used, the

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




and optionally excipients and/or adjuvants. WO

2005/ 063735 PCTI EP2004/ 014205 -44 Phar maceuti cal

f .ons can be adnministered in the formo

u‘&b{%&ﬁﬁbc conprise a predeterm ned anount Ofﬁg'g@?%@?mmms
i ngredi ent per dos- age unit:3%uch a unit can conpri se,

for exanple, 0.5 ng to 1 g, preferably 1 ng to 700 ng,
particularly preferably 5 ng to 100 ny, of a compound

c ol 1 Bfbeoriel AR 186 nob B fahree ph g 0gpartiou-
{ NBri3aRerorbhictBth A8Ad ol the pat A

phar ceut ormul ati ons can be adm ni stered in
the formof dosage units which conprise a

A Skt o S B S ane
WREHIGORPEISP RNV 9% 0Pk BAE! A0 FotefyPUbSRLAL

or cdrresponding on 't er eo

acgucreas Wo%ﬂ‘tyleﬁr’elr‘lt M ot Resoh ltét?échioride chloro-
formul ati ons of this type can be prepared usi ng

prigeasy wlerpmgﬂ*@eﬁenémleg sudnas aﬁe’tqﬁaintﬁmamqtawﬂde

£ Bl 0B TR 5o Pt B0 Er B el it RS, suen

f ois BrmRdtRakY oehﬁkoﬂéﬁz@hedbmﬁufé‘s%f tﬂb S%@E?MH&J )

rectal, nasal, topical (i1ncluding buccal, sublingual or
transdernal) vaglnal or par ent er al (|nclud|ng

e SRPPURGE AL Tosh @aucatFF"orﬁé‘svéifoﬁé‘%aﬁép@%ﬁtBan Hare
b?f@?‘}o@bhfﬁ’ﬁgﬁﬁs&k. R drac I RO ot the

t Hermula Ipnavhu(:st%fem@bsMant (s). Pharnmaceuti cal

formul ati ons adapted for oral adm nistration can be
adm n- istered as separate units, such as, for exanple,

PR DL, RO R B SR o
ediduret dfapeFoahulbdaan P Hiseratsd By |solv@113}@é BF hitididePiolysis by
emul sions or water-_in-oil liquid emul’sions

conventional methods. This can be carried out, for example using NaOH or

KOH in water, water/THF or water/dioxane at temperatures between 0 and
100°.

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

chemistry.

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

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

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

bases by procedures known in the art. Pharmaceutically acceptable salt

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



Thus, for exanple, in the case of oral adm nistration
in the formof a tablet or capsule, the

Q 209896F18% edi ent conponent can be combi ned Wit HF 04014205

oral, non-toxic and pharnmacetiically acceptable inert
exci pi ent, such as, for ex WO 2005/ 063735
PCT/ EP2004/ 014205 -45 anple, ethanol, glycer oI wat er

d the |ike. Powd by -
C GRS TeIbGRE QB INE PPHBOSNAST dieiTer A g CPRLELR A oy

e o] g BLiElp S R [ehchioBufl cBinpound

S yath ASUithIo SR give m@boheepommngltiasb -addifitrasaltr Such
preservative, dispersant and dye may |ikew se be

prb@eataredap%awi%lraék@r 6@@@@%%!99%3@@@1&%@%@%

o et oo AP B8 A i hipidd HRATE et hieta
f ‘?‘fgd%)ﬁﬂ@é E‘euch éﬁ“béiruﬁ’rh-“rﬂ)%ﬁ'éﬁdé'ddd%a}czam ﬁydrbﬁidé alkali metal

nesium'stearate, cal- ciumstearate or polyet hall ene
glatkamiidés) fsoemmptermtassmrrbetrmm@damd)soﬂ@m pEReXIGe; and

RS CEgRNIc basen, SUCh £ PiRTidiT oTetERClainR. S NehgfHiv-
icyi o1 @ghs Phe SRFNADHA %%RQ'E)?H% coﬁ@ﬁuhdg%‘ﬂ’tr%fd?ﬁuﬁéjﬂﬁﬁb like-

rto 1nprove the avail abi t he nedi ca-

negike dfidladed Ne thepase of Itnestaheemmpakﬂds of theafddinuiaoh acid-addi-
desired or necessar%yswtabl e binders, lubrjcants and

ditienysalisdzanabe formed\y freating farse sampplads dithiRharmaceuti-

0SR20 G B Bt a0t PRSP Booey -
endegrmjc.ﬁ, aghygegenahidrida Hyaesgsrebrameletartaidsogen edide,

frommai ze, natural and synthetic rubber, such as, for
exather minerahatids andepiteapanding salts therepigisuch assulfate, nitrate

car box t I | u 0 d
© R ARt A g iFE An AMUE R FPadly i Blongléy Shisn R
| NGh&SEs AR 18] RMeSulfSRSe R BERASrRistIfoRBR) epldWther
stearate, sodi'um benzoate, sodium acetate, sodi um

c rdrganxd:eacadsj ant e:ornelspondin‘g shltsi theegpfasuch asacetsde, trifiuoro-
w t hout be| n?%restr cted . thereto,

eAGRtee [AriTBtR Ghalzgis. SUgEKAHR G bate, BRORGAE, Salicylate, AEcor-

! 'B‘a% and the like. Accordingly, pharmaceutically acceptable acid-addition
salts of the compounds of the formula | include the following: acetate, adi-
pate, alginate, arginate, aspartate, benzoate, benzenesulfonate (besylate),
bisulfate, bisulfite, bromide, butyrate, camphorate, camphorsulfonate,
caprylate, chloride, chlorobenzoate, citrate, cyclopentanepropionate, diglu-
conate, dihydrogenphosphate, dinitrobenzoate, dodecylsulfate, ethane-
sulfonate, fumarate, galacterate (from mucic acid), galacturonate, giuco-
heptanoate, gluconate, glutamate, glycerophosphate, hemisuccinate, hemi-
sulfate, heptanoate, hexanoate, hippurate, hydrochloride, hydrobromide,
hydroiodide, 2-hydroxyethanesulfonate, iodide, isethionate, isobutyrate,
jactate, lactobionate, malate, maleate, malonate, mandelate, metaphos-
phate, methanesulfonate, methylbenzoate, monohydrogenphosphate,
2-naphthalenesulfonate, nicotinate, nitrate, oxalate, oleate, palmoate,




i Rk s L " N - R

The tablets are fornulated by, for exanple, preparing a
powder m xture, granulating or dry-pressing the

p%’ééﬁéfﬁj&:‘%gdi ng a lubricant and a disinteg- rapéT/ﬁgﬂm-uouzos

e entire mxture to give tablets. A powde
m xture is prepared by m xi ngTthe conpound conm nut ed
in a sui.table manner with a diluent or a base, as
descri bed above, and optionally with a bi nder such

ChettiatS srormulater RO Br S0 SenotyBREirRlso prDT s
exgn@é?ﬁl'{o?l'a‘té' g?ﬁhalétéj'biﬁ%gtdo@% rfcﬁtréb%%ht a%lé&t'iﬁcﬁém for

npl'e an ab- sorption accel erator, such
as, for exanpl e, a quaternary salt, and/or an ab-
sorbant such as, for e én'pl e, bent nite, kaoli

di Ctémlaermﬁrghg@pm%sa t3rf) thﬁoqm‘gp Ypds according thtHe invention
grlﬁEH‘{c%tﬁﬂanWtab‘urﬂgnMn Wt GuR P.Ja 1roﬁk’1ﬁg 1ﬂ§n(!l fi@ium,

exanple, syrup, h pdste, ata
s ofaghesisnd imaegdndsesiél), mangahe(san) masmaﬂm saﬂldlm and zinc

pressing it through a sieve. As an alternative to

gr%ﬁﬂtg Ut tis i Ret lptﬁmd twi reprasent arestriation. O thr ghoye-men-

wntorted 588, el Ste sHiveTfh siilianidl: MRk AE SaRESadum
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amine, ethylenediamine, N-ethylmorpholine, N-ethylpiperidine, glucamine,
glucosamine, histidine, hydrabamine, isopropylamine, lidocaine, lysine,
megiumine, N-methyl-D-glucamine, morpholine, piperazine, piperidine,
polyamine resins, procaine, purines, theobromine, triethanolamine, triethyl-
amine, trimethylamine, tripropylamine and tris(hydroxymethyl)methylamine

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

Compounds of the present invention which contain basic nitrogen-contain-
ing groups can be quaternised using agents such as {C-Cy,)alkyl halides,
for example methyl, ethyl, isopropyl and tert-butyl chloride, bromide and
iodide; di(C4-Ca)alkyl sulfates, for example dimethyl, diethyl and diamy!
sulfate; (C1o-C1s)alky! halides, for example decyl, dodecyl, lauryl, myristyl
and stearyl chloride, bromide and iodide; and aryl(C+-C.)alkyl halides, for

example benzyl chloride and phenethyi bromide. Both water- and oil-solu-
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thereof with respect to certain phys:ca properties, such as solubitlity in
polar solvents; for the purposes of the invention, however, the salts other-

wise correspond to the respective free base forms thereof.

As mentioned, the pharmaceutically acceptable base-addition salts of the
compounds of the formula | are formed with metals or amines, such as
alkali metals and alkaline earth metals or organic amines. Preferred metals
are sodium, potassium, magnesium and calcium. Preferred organic amines
are N,N'-dibenzylethylenediamine, chloroprocaine, choline, diethanol-

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

The base-addition salts of acidic compounds according to the invention are
prepared by bringing the free acid form into contact with a sufficient amount
of the desired base, causing the formation of the salt in a conventional

manner. The free acid can be regenerated by bringing the salt form into
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f %ro}ag llegagn t%%péclztﬁfgt:hgpeélgnttc%%prged with the free form of the ac-
tive ingredient or any other salt form of the active ingredient used eartier.
The pharmaceutically acceptable salt form of the active ingredient can also
provide this active ingredient for the first time with a desired pharmaco-
kinetic property which it did not have earlier and can even have a positive
influence on the pharmacodynamics of this active ingredient with respect to

its therapeutic efficacy in the body.

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

and optionally excipients and/or adjuvants.
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sired suitable method, for example by oral (including buccal or sublingual),
rectal, nasal, topical (including buccal, sublingual or transdermal), vaginal
or parenteral (including subcutaneous, intramuscular, intravenous or intra-
dermal) methods. Such formulations can be prepared using all processes
known in the pharmaceutical art by, for example, combining the active in-

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

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

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

in-oil liquid emulsions.

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

non-toxic and pharmaceutically acceptable inert excipient, such as, for ex-
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for exanple water for injection purpo
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that the total daily dose is the sane. An effective
amount of a salt or solvate or of a physiologically
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ample, glucose or beta-lactose, sweeteners made from maize, natural and
synthetic rubber, such as, for example, acacia, tragacanth or sodium algi-
nate, carboxymethylceliulose, polyethylene glycol, waxes, and the like. The
lubricants Qsed in these dosage forms include sodium oleate, sodium
stearate, magnesium stearate, sodium benzoate, sodium acetate, sodium
chioride and the like. The disintegrants include, without being restricted
thereto, starch, methylcellulose, agar, bentonite, xanthan gum and the like.
The tablets are formulated by, for example, preparing a powder mixture,
granulating or dry-pressing the mixture, adding a lubricant and a disinteg-
rant and pressing the entire mixture to give tablets. A powder mixture is
prepared by mixing the compound comminuted in a suitable manner with a
diluent or a base, as described above, and optionally with a binder, such

as, for example, carboxymethylcellulose, an alginate, gelatine or polyviny!-
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cipient and then pressed directly to give tablets without carrying out the
granulation or dry-pressing steps. A transparent or opaque protective layer
consisting of a sheliac sealing layer, a layer of sugar or polymer material
and a gloss layer of wax may be present. Dyes can be added to these

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

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

tificial sweeteners and the like, can likewise be added.

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

capsulated in microcapsules. The formulation can also be prepared in such
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some delivery systems, such as, for example, small unilamellar vesicles,
large unilamellar vesicles and muiltilamellar vesicies. Liposomes can be

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

stearylamine or phosphatidylchaolines.

The compounds of the formula | and the salts, solvates and physioclogically
functional derivatives thereof can also be delivered using monoclonal anti-
bodies as individual carriers to which the compound molecules are cou-
pled. The compounds can alsc be coupled to soluble polymers as targeted
medicament carriers. Such polymers may encompass polyvinylpyrralidone,
pyran copolymer, polyhydroxypropylmethacrylamidophenol, polyhydroxy-
ethylaspartamidophenol or polyethylene oxide polylysine, substituted by
palmitoy! radicals. The compounds may furthermore be coupled to a ciass
of biodegradable polymers which are suitable for achieving controlled
release of a medicament, for example polylactic acid, poty-epsilon-capro-
lactone, polyhydroxybutyric acid, polyorthoesters, polyacetals, poly-
dihydroxypyrans, polycyanoacrylates and crossiinked or amphipathic block

copolymers of hydrogels.

Pharmaceuticai formulations adapted for transdermal administration can be
administered as independent plasters for extended, close contact with the
epidermis of the recipient. Thus, for example, the active ingredient can be
delivered from the plaster by iontopharesis, as described in general terms
in Pharmaceutical Research, 3(6), 318 (1986).
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cream. In the case of formulation to give an ointment, the active ingredient
can be employed either with a paraffinic or a water-miscible cream base.
Aiternatively, the active ingredient can be formulated to give a cream with

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

Pharmaceutical formulations adapted for topical application to the eye in-
clude eye drops, in which the active ingredient is dissolved or suspended in

a suitable carrier, in particular an agueous solvent.

Pharmaceutical formulations adapted for topical application in the mouth

encompass lozenges, pastilles and mouthwashes.

Pharmaceutical formulations adapted for rectal administration can be ad-

ministered in the form of suppositories or enemas.

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

or oil.
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ministered as pessaries, tampons, creams, gels, pastes, foams or spray

formutations.

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

Injection solutions and suspensions prepared in accordance with the recipe

can be prepared from sterile powders, granules and tablets.

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

mulations which are suitable for oral administration may comprise flavours.

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

nature of the formulation and the method of administration, and is uitimately
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An sffective amount of a salt or solvate or of a physiologically functional
derivative thereof can be determined as the fraction of the effective amount
of the compound according to the invention per se. It can be assumed that
similar doses are suitable for the treatment of other conditions mentioned

above.

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

and at least one further medicament active ingredient.

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

{a) an effective amount of a compound of the formula | and/or pharma-
ceutically usable derivatives, soivates and sterecisomers thereof, in-
cluding mixtures thereof in all ratios,
and

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

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

each containing an effective amount of a compound of the formula | and/or
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Cytarabine
2-Fluordesoxycytidine

| Thiotepa Streptozocin
Chloroambucil Temozolomide
Dacarbazine Semustine
Carmustine
Platinum agents | Cisplatin Carboplatin
Oxaliplatin ZD-0473 (AnorMED)
Spiroplatin Lobaplatin {Aetema)
Carboxyphthalatoplatinum  Satraplatin (Johnson
Tetraplatin Matthey)
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I proplatin (Hoffrnann-La Roche)
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AP-5280 (Access)
Antimetabolites Azacytidine Tomudex
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Floxuridine Pentostatin
2-Chlorodesoxyadenosine Raltitrexed
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Decitabine (SuperGen)
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synthase ZD-9331 (BTG) CoFactor™ (BioKeys)

inhibitors
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Fenretinide (Johnson &
Johnson)
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Retinoic acid
receptor agonists

Alitretinoin (Ligand)

Immuno- Interferon

modulators Oncophage (Antigenics)
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Adenocarcinoma vaccine
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CTP-37 (AVI BioPharma)
JRX-2 (Immuno-Rx)
PEP-005 {Peplin Biotech)

Dexosome therapy
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Pentrix (Australian Cancer
Technology)

JSF-154 (Tragen)

Cancer vaccine (Intercelt)
Norelin (Biostar)

BLP-25 (Biomira)

Synchrovax vaccines (CTL MGV (Progenics)
Immuno) 13-Alethin (Dovetail)
Melanoma vaccine (CTL ~ CLL-Thera (Vasogen)
Immuno) -
p21-RAS vaccine
(GemVax)
Hormonal and Oestrogens Prednisone
antihormonal Conjugated oestrogens Methylprednisclone
agents Ethynyloestradiol Prednisolone
' Chlorotrianisene Aminoglutethimide
Idenestrol Leuprolide
Hydroxyprogesterone Goserelin
caproate Leuporelin
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Tyrosine kinase
inhibitors

Imatinib (Novartis)
Leflunomide(Sugen/Pharm
acia)

ZD1839 (AstraZeneca)
Erlotinib (Oncogene
Science)

Canertinib (Pfizer)
Squalamine (Genaera)
SUS416 (Pharmacia)
SU6B668 (Pharmacia)
ZD4190 (AstraZeneca)
ZD6474 (AstraZeneca)
Vatalanib (Novartis)
PKI166 (Novartis)
GW2016
(GlaxoSmithKline)
EKB-509 (Wyeth)
EKB-569 (Wyeth)

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

Various agenis

SR-27897 (CCK-A
inhibitor, Sanofi-
Synthelabo)
Tocladesine (cyclic AMP
agonist, Ribapharm)
Alvocidib (CDK inhibitor,

BCX-1777 {PNP inhibitor,
BioCryst)

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

Aventis) A)

CV-247 (COX-2 inhibiter,  Tirapazamine (reducing
lvy Medical) agent, SRI International)
P54 (COX-2 inhibitor, N-Acetylcysteine (reducing
Phytopharm) agent, Zambon)
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Tesmilifen (histamine
antagonist, YM
BioSciences)

Histamine (histamine H2
receptor agonist, Maxim)
Tiazofurin (IMPDH
inhibitor, Ribapharm)
Cilengitide (integrin
antagonist, Merck KGaA)

SR-31747 (IL-1 antagonist,

Sanofi-Synthelabo)
CCI-779 (mTOR kinase
inhibitor, Wyeth)
Exisulind (PDE-V inhibitor,
Cell Pathways)

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

AG-2037 (GART inhibitor,
Pfizer) '
WX-UK1 (plasminogen
activator inhibitor, Wilex)
PBI-1402 (PMN stimuiant,
ProMetic LifeSciences)
Bortezomib (proteasome
inhibitor, Millennium)
SRL-172 {T-cell stimulant,
SR Pharma)

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

Midostaurin (PKC inhibitor,

Novartis)
Bryostatin-1 (PKC
stimulant, GPC Biotech)

Eflornithin (ODC inhibitor,
ILEX Oncology)
Minodronic acid
(osteoclast inhibitor,
Yamanouchi)

Indisulam (p53 stimulant,
Eisai)

Aplidin (PPT inhibitor,
PharmaMar)

Rituximab (CD20 antibody,
Genentech)
Gemtuzumab (CD33
antibody, Wyeth Ayerst)
PG2 (haematopoiesis
promoter, Pharmagenesis)
iImmunol™ (triclosan
mouihwash, Endo)
Triacetyluridine (uridine
prodrug, Wellstat)
SN-4071 (sarcoma agent,
Signature BioScience)
TransMiD-107™
(immunotoxin, KS
Biomedix)

PCK-3145 (apoptosis
promoter, Procyon)

. Doranidazole (apoptosis

promoter, Pola)

CHS-828 (cytotoxic agent, -
Leo)

Trans-retinic acid
(differentiator, NIH)

MX6 (apoptosis promoter,
MAXIA)

Apomine (apoptosis
promoter, ILEX Oncology)
Urccidin (apoptosis
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Platinum agents | Cisplatin Carboplatin
Oxaliplatin ZD-0473 (AnorMED)
Spiroplatin Lobaplatin (Aetema)
Carboxyphthalatoplatinum  Satraplatin (Johnson
Tetraplatin Matthey)
Ormiplatin BBR-3464
Iproplatin (Hoffrnann-La Roche)

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

Antimetabolites Azacytidine Tomudex
Gemcitabine Trimetrexate
Capecitabine - Deoxycoformycin
5-Fluorouraci Fludarabine
Floxuridine Pentostatin
2-Chlorodesoxyadenosine Railtitrexed
6-Mercaptopurine Hydroxyurea
6-Thioguanine Decitabine (SuperGen)
Cytarabine Clofarabine (Bioenvision)
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| mitoxantrone Gimatecan (Sigma- Tau)
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Antitumour
antibiotics

Dactinomycin (Actinomycin

D)
Doxorubicin (Adriamycin)

. | Deoxyrubicin

Amonafide
Azonafide
Anthrapyrazole
Oxantrazole

Dolastatin 10 {NCI)
Rhizoxin (Fujisawa)
Mivobulin (Warner-
Lambert)

Cemadotin (BASF)
RPR 109881A {Aventis)
TXD 258 (Aventis)
Epothilone B (Novartis)
T 900607 (Tularik)

T 138067 (Tularik)
Cryptophycin 52 (Eli Lilly)

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

Mitoxantron (Novantron)

Antimitotic agents | Paclitaxel SB 408075
Docetaxel (GlaxoSmithKline)
Colchicine E7010 (Abbott)
Vinblastine PG-TXL (Cell
Vincristine Therapeutics)
Vinorelbine IDN 5108 (Bayer)
Vindesine A 105972 (Abbott)

A 204197 (Abbott)

LU 223651 (BASF)

D 24851 (ASTA Medica)
ER-86526 (Eisai)
Combretastatin A4 (BMS)
Ischomchalichondrin-B
(PharmaMar)

ZD 6126 {AstraZeneca)
PEG-Paclitaxel (Enzon)
AZ10992 (Asahi)
IDN-5109 (Indena)
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(CBA Pharnma) ZoslApastedzole YM-511 (Yamanouchi)
Formestan
Thymidylate Pemetrexed (Eli Liily) Nolatrexed (Eximias)
synthase ZD-9331 (BTG) CoFactor™ (BioKeys)
inhibitors
DNA antagonists | Trabectedin (PharmaMar) Mafosfamide (Baxter
' Glufosfamide (Baxter International)
international) Apaziquone (Spectrum
Albumin + 32P (Isotope Pharmaceuticals) -
Solutions) 06-Benzylguanine
Thymectacin (NewBiotics) (Paligent)
Edotreotid (Novartis)
|Farnesyl Arglabin (NuOncology Tipifarnib (Johnson &
transferase Labs) Johnson)
inhibitors lonafarnib (Schering- Perillyl alcohol (DOR
Plough) BioPharma)
BAY-43-9006 (Bayer)
Pump inhibitors CBT-1 (CBA Pharma) Zosuguidar

Tariquidar {Xenova)
MS-209 (Schering AG)

trihydrochioride (Eli Lilly)
Biricodar dicitrate (Veriex)

Histone acety!
|transferase
inhibitors

Tacedinaline (Pfizer)
SAHA (Aton Pharma)
MS-275 (Schering AG)

Pivaloyloxymethy! butyrate
(Titan)
Depsipepiide (Fujisawa)

Metalloproteinase
inhibitors
Ribonucleoside
reductase
inhibitors

Neovastat (Aeterna CMT -3 (CollaGenex)

Laboratories) BMS-275291 (Celltech)
Marimastat (British Tezacitabine (Aventis)
Biotech) Didox (Molecules for

Gallium maitolate (Titan)
Triapin {Vion)

Health)
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(IINTETCert)

Immuno- Interferon Dexosome therapy

modulators Oncophage (Antigenics) (Anosys)
GMK (Progenics) Pentrix (Australian Cancer
Adenocarcinoma vaccine  Technology)
{Biomira} JSF-154 (Tragen)
CTP-37 (AVI BloPharma) Cancer vaccine (Intercell)
JRX-2 (Immuno-Rx) Norelin (Biostar)
PEP-005 (Peplin Biotech) BLP-25 (Biomira)
Synchrovax vaccines (CTL MGV (Progenics)
Immuno) 13-Alethin {(Dovetail)
Melanoma vaccine (CTL ~ CLL-Thera (Vasogen)
immuno) .
p21-RAS vaccine
(GemVax)

Hormonal and Oestrogens Prednisone

antihormonal Conjugated oestrogens Methylprednisolone

jagents Ethynyloestradiol Prednisolone

Chlorofrianisene Aminoglutethimide
ldenestrol Leuprolide
Hydroxyprogesterone Goserelin
caproate Leuporelin
Medroxyprogesterone Bicalutamide
Testosterone Flutamide
Testosterone propionate  Octreotide
Fluoxymesterone Nilutamide
Methyltestosterone Mitotan
Diethyistiibestrol P-04 {Novogen)
Megestroi 2-Methoxyoestradiol
Tamoxifen {EntreMed)
Toremofin Arzoxifen (Eli Lilly)
Dexamethasone
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ZD1839 (AstraZeneca)
Erlotinib (Oncogene
Science)

Canertjnib (Pfizer)
Squalamine (Genaera)
SU5416 (Pharmacia)
SUB668 (Pharmacia)
ZD4190 (AstraZeneca)
ZDB474 (AstraZeneca)
Vatalanib (Novartis)
PKI166 (Novartis)
GW2016
(GlaxoSmithKline)
EKB-509 (Wyeth)
EKB-569 (Wyeth)

sone Vu(gﬁglﬁﬂé)ﬁ:‘{ﬁﬁérmal\ﬂar)
bffark?! GRRL 707 (Cphad

on)
CEP-751 (Cephalon)
MLN518 (Millenium)
PKC412 (Novartis)
Phenoxediol O
Trastuzumab (Genentech)
C225 (ImClone})
rhu-Mab (Genentech)
MDX-H210 (Medarex)
2C4 (Genentech)
MDX-447 (Medarex)
ABX-EGF (Abgenix)
IMC-1C11 (ImClone)

Various agents

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

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

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

P54 (COX-2 inhibitor,
Phytopharm)

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

G17DT immunogen
{(gastrin inhibitor, Aphion)
Efaproxiral (oxygenator,
Allos Therapeutics)

P1-88 (heparanase
inhibitor, Progen)
Tesmilifen (histamine

BCX-1777 (PNP inhibitor,
BioCryst)

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

Tirapazamine {reducing
agent, SR International)
N-Acetylcysteine (reducing
agent, Zambon)
R-Flurbiprofen (NF-
kappaB inhibitor, Encore)
3CPA (NF-kappaB
inhibitor, Active Biotech)
Seocalcitol (vitamin D
receptor agonist, Leo)
131-I-TM-601 (DNA
antagonist,
TransMolecular}
Eflornithin (ODC inhibitor,
ILEX Oncology)
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acia) CEP-751 (Cephalon) ZD1839 (AstraZeneca) MN518
(Mllenium Erlotinib (Ohcogene PKCA12 (Novartis)

S¢iénce) Phenoxo jnib (Pri nmab
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Ceneat echy - 706k M Thdisglosntsagtmulant

WX-UK1 (plasminogen Signature BioScience)
activator inhibitor, Wilex)  TransMID-107™
PBI-1402 (PMN stimulant, (immunotoxin, KS

ProMetic LifeSciences) Biomedix)

Bortezomib (proteasome  PCK-3145 (apoptosis
inhibitor, Millennium) promoter, Procyon)
SRL-172 (T-cell stimulant, Doranidazole (apoptosis
3R Pharma) promoter, Pola)

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

PT-100 (growth factor Trans-retinic acid

agonist, Point (differentiator, NIH)
Therapeutics) MX6E (apoptosis promoter,
Midostaurin (PKC inhibitor, MAXIA)

Novartis) Apomine (apoptosis
Bryostatin-1 (PKC promoter, ILEX Oncology)
stimulant, GPC Biotech) Urocidin (apoptosis
CDA-ll (apoptosis promoter, Bioniche)
promoter, Everlife) Ro-31-7453 (apoptosis
SDX-101 (apoptosis promoter, La Roche)
promoter, Salmedix) Brostallicin (apoptosis
Ceflatonin (apoptosis promoter, Pharmacia)

promoter, ChemGenex)

S/at al ani b (I\IovartTﬁ,V-Of\BKl(EMPQMbgem x) Eisad) 166
(Novartis) | MC 10bhilfitarCRivaphan@y\2016 (Apliaivo G T lirdhibite),
EKB- 509 (Wet h) eﬁaq@ﬁaewgm/an ous PrgRMaM&R- 27897
(PCK- A BCX- 1777 bnlyt Rtk KG!aN)I blmﬁ.rxfm%rcebzo antibody, |
Bi 0oCryst) Synt hel R L %lgg)hi @%
Tocl adesi ne (cycl E@y zti F(%%D
?Lﬁ?ﬁggf?, Sﬁ! g“ R kngscé dib ibody, yeth yerst
1 tnh:bltor yeth) PG2 (haematopoiesis
Exisulind (PDE-V inhibitor, promoter, Pharmagenesis)
Cell Pathways) Immunot™ (triclosan
CP-461 (PDE-V inhibitor, mouthwash, Endo)
Cell Pathways) Triacetyluridine (uridine
AG-2037 (GART inhibitor, prodrug, Wellstat)
Pfizer) SN-4071 (sarcoma agent,

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

cancer agents:
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( @iRstion with radiotherapy have been described by specialists (see WO
00/61186).
"Qestrogen receptor modulators" refers to compounds which interfere with
or inhibit the binding of cestrogen to the receptor, regardless of mecha-
nism. Examples of oestrogen receptor modulators include, but are not lim-
ited to, tamoxifen, raloxifene, idoxifene, LY353381, LY 117081, toremifene,
fulvestrant, 4-[7-(2,2-dimethyl-1-oxopropoxy-4-methyl-2-[4-{2-(1- piperid-
inyhethoxy]phenyl}-2H-1 -benzobyran-S—yl]phenyl 2,2-dimethylpropanoate,
4 4'-dihydroxybenzophenone-2 4-dinitrophenylhydrazone and SHE46.
"Androgen receptor modulators" refers to compounds which interfere with
or inhibit the binding of androgens to the receptor, regardless of mecha-
nism. Examples of androgen receptor modulators include finasteride and
other 5a-reductase inhibitors, nilutamide, flutamide, bicalutamide, liarozole
and abiraterone acetate.
"Retinoid receptor modulators” refers to compounds which interfere with or
inhibit the binding of retinoids to the receptor, regardiess of mechanism.
Exampies of such retinoid receptor modulators include bexarotene, treti-
noin, 13-cis-retincic acid, 9-cis-retinoic acid, a-diftuoromethylornithine,
ILX23-7553, trans-N-(4'-hydroxyphenyl)retinamide and N-4-carboxypheny!-
retinamide.
"Cytotoxic agents" refers to compounds which result in cell death primarily

through direct action on the cellular function or inhibit or interfere with cell
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pronoter, La Roche)

GPX100, (trans,trans.trans)bis-mu-(hexane-1,6-diamine)mu-[diamine-
platinum(ll)Ibis[diamine(chloro)platinum(ll)] tetrachloride, diarizidinyl-
sperming, arsenic trioxide, 1-(11-dodecylamino-10-hydroxyundecyl)-3,7-
dimethylxanthine, zorubicin, idarubicin, daunorubicin, bisantrene, mitoxan-
trone, pirarubicin, pinafide, valrubicin, amrubicin, antineoplastone, 3'-de-
amino-3'-morpholino-13-deoxo-10-hydroxycarminomycin, annamycin, gala-
rubicin, elinafide, MEN10755 and 4—demethoxy-3-deamino-3-aziridihyl-4-
methylsulfonyldaunorubicin (see WO 00/50032).

Examples of microtubulin inhibitors include paclitaxel, vindesine sulfate,

3" 4'-didehydro-4'-deoxy-8'-norvincaleukoblastine, docetaxol, rhizoxin,
dolastatin, mivobulin isethionate, auristatin, cemadotin, RPR109881,
BMS184476, 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.

Some examples of topoisomerase inhibitors are topotecan, 'hycaptamine,
irinotecan, rubitecan, 8-ethoxypropionyl-3',4'-O-exobenzylidenechartreusin,
9-methoxy-N, N-dimethyl-S—nitropyrazol0[3,4,5-kl]acridine—2— (6H)propan-
amihe, 1-amino-9-ethyl-5-fluoro-2, 3-dihydro-8-hydroxy-4-methyl-1H,12H-
benzo[de]pyrano[3',4":b,7lindolizinc[1,2b]quinoline-10,13(9H, 15H)dione,
lurtotecan, 7-[2-(N-isopropylamino)ethyi]-(20S)camptothecin, BNP1350,
BNPI1100, BN80915, BN80942, etoposide phosphate, teniposide, sobu-
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andaSifréfiferativin dgegen inched bofiseretuRNFoasd DNA efigonucieotides
conpounds which Interfere with or_inhibit the bindin

of Stekiesdadt39 DDNGSEe RUASHRAS. GEMPES 2ngINNE0R4 nd anti-

{1 RRtpaoRER s5in e e eBER, GRRTPAEC R, BBt ddiuri-
ni HiHAwiferekbidt ATHERDIRS CRlpecrabite, gbicRitaBivles cytarabine

ocfosfate, fosteabine sodium hydrate, raltitrexed, paititrexid, emitefur, tia-

zofurin, decitabine, nolatrexed, pemetrexed, nelzarabine, 2'-deoxy-2'-
methylidenecytidine, 2'-flucromethylene-2'-deoxycytidine, N-[5-(2,3-di-
hydrobenzofuryl)suifonyl}-N'-(3,4-dichlorophenyl)urea, N6-[4-deoxy-4-[N2-
[2(E),4(E)-tetradecadienoyl]glycylamino]-L-glycero-B-L-mannohepto-
pyranosylladenine, aplidine, ecteinascidin, troxacitabine, 4-{2-amino-4-oxo-
4 6,7 8-tetrahydro-3H-pyrimidino[5,4-b]-1,4-thiazin-6-yl-(S)-ethyl}-2,5-thie-
noyl-L-glutamic acid, aminopterin, 5-fluorouracil, alanosine, 11-acetyl-8-
(carbamoyloxymethyl}-4-formyl-6-methoxy-14-oxa-1,11-diazatetracyclo-
(7.4.1.0.0)tetradeca-2,4,6-trien-9-ylacetic acid ester, swainsonine, lome-
trexol, dexrazoxane, methioninase, 2'-cyano-2'-deoxy-N4-palmitoyl-1-B-D-
arabinofuranosyl cytosine and 3-aminopyridine-2-carboxaldehyde thio-
semicarbazone. "Antiproliferative agents" also include monocional anti-
bodies to growth factors other than those listed under "angiogenesis in-

hibitors", such as trastuzumab, and tumour suppressor genes, such as p53,
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r di®Patént Nondoesok3dmiorcexarmgle)t in cell deat h
primarily through direct action on the cellular
function or inhibit or interfere with cell WO

208540037 5 REEFRAOA A yse BHBOThSOUAELSAM ot

I'kyl necr osi s

| hvegritidrefopitise tregitraent a&’ﬁwbrdphyﬂém@ iof Urio@ndiseases.
t opoi sonerase inhibitors. Exanples of cytotoxic agents

include, but are not Iimted to, tirapazi m ne,

oo R Ry Aol el e BRABO M Binurs ot e v

d'rﬁé@é@éﬁl’uél‘tdxﬁ' of thasig4dér Bfthd SloMBEH, ioPthe RIFBYsS, of head
platin, oxaliplatin, tenozolomde, heptaplatin,

esanchmmk iahéhe oepopfmgdsamf the)syrhmt af the tﬁymei‘dam‘ thee intestine,
stlne i br |d| chlo d urritea | oba-
iR Vel 4 Brah, OterTPotRRs of el ppatntal ek of the lym-
|r a‘fl V erﬂet?f tﬁ%sgt éﬁ ofc’ﬂh%l i andfor of the lung. .
oro py’rl di ne I at1 num benzy auanl ne,
gI uf osf am de, GPXI

(trans, trans, trans) bIS (hexane-1, 6-di am ne) nmu- [ di am
neThq:ﬂUé\’ﬂfPWUﬁ(fllﬂr”)?ﬂﬁT@'Pcnfﬁfﬁfﬁéb!&ﬂlﬁfﬁ@ﬂ;fTQiﬂ it §{Pup jung adeno-

LRGeS aC Ch el ek hinaRo PR B ER} igicblatoms,

di gersrnehroaidrib d BreadbEgichorhglar ubi ci n, daunor ubi cin,
bi santrene, mtoxan- trone, pirarubicin, pinafide,

val rubi cin, anrubicin, antineoplastone, 3'-de-

] -3 - hol i d h
o BraferEng S N BiHherions G A sl B @TaE A timour of
ngtﬁﬁmd??%%i)‘? auno%%%g?éiégsee fdr[{g? ére(?élzlent of a tumour

selected from the group of acute myelotic leukaemia, chromc myelotic leu-

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

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

who has a neoplasm, such as a cancer, by administration of
a) one or more of the compounds of the formula I

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

salts thereof, in particular hydrochilorides:




Exanpl es of m crotubulin inhibitors include paclitaxel,

vi ndesi ne sul fate,

3',4' -di dehydro-4' - deoxy-8' - norvi ncal eukobl ast.i

WELBOHYSII5 1 hi zoxi n, dol astatin, nivobulin PCTiLP20041014205

I set hi onate, auri st ati n, cenrwj’oti n, RPR109881,

BN1S184476, vinflunine, cryptophycin,.

2,3,4,5, 6-pentaf |l uoro-N-(3-fl uoro-4-

met hoxyphenyl ) benzenesul f onam de, anhydrovi nb| asti ne,

N, N- di et hyl - L- R

val yl - L-val yl - A

yl am de, TD)ﬁ_"S

t opoi soner ase i nhi

I rinotecan, rubitec

6- et hoxypr opi onyl - 3 4 - O exobenzyl i denechart reusin,

9- met hoxy- N, N- di net hyI -5-nitropyrazol o[ 3,4, 5-kl Jacridin

e-2- (6H) propan- an ne,

1- am no- 9-et hyl - 5-fl uor o- 2, 3-di hydr o- 9- hydr oxy- 4- net hyl

-1 H 12H

benzo[de]pyrano[3 4': b, 7]indoli zi no[ 1, 2b] qui nol i ne- 10,
g)ﬁ A5 #h@neeach %H@éé@d’éhtly of one another, denote O or N, R®

N-| sopr opyl ani no) et hyl ] - ( 20S) canpt ot heci n,
Buﬁﬁa%OeachNﬁlﬂanmne MG @B, arBNBeR 4BNoke bl 63+, dealogen. OC1-

pg@? hat Iglen OSI ﬂég, Qagggt\gs) azno% elg(;)eGrabe?lween 2 and 6 inclu-
s&\% %E\Hlﬁd %ﬁ'ﬁi & a?e SBRAXIHEEPRAGESY of i Another, preferably in

al%hélﬂ')&éhw bar%b@@ltlomma dve cishattb frobiHthmy giodpf 4, 3- b] car
bazol e- 1- car box- am de, asul acri ne,

(5a, 5aB, 8aa, 9b)-9-[2-[ N-[ 2- (di net hyl ami no) et hyl ] - N-

nmet hyl agijno] et hyl | - hydr oxy 3,

5-di me oxyphenyl]- ) 8, 8a hexo-
naphthot?*é fﬂ 1, 3-di oxol - 6- one,

hyd ro(3 ,4
2,3-(nmeN Iened| oxy

5-met hyl - 7- hydr oxy- 8- r?et hokyberﬁo[ c] phenant hri di ni um
6, 9-bjs[(2-am no-

et hyl Eol benzol "rrsioquierﬂﬂi Qﬁlo-di one,
X

) yh= b\H-)I-pf 0y ol i ne-t - but
¢/ BVM5188797.F Sonme eXanpfes of

tgrs are topot ecag hycapt ami ne,

5- (3= prop no)l 7,1
O di hyﬂ y-2-(2- hygr xyet hyl a N]_@met hyl ) - 6H pyrazol o[ 4

Il't - acridi nFE-one, ,
I\I-[p 32( di et hyl am no) et hyl am no] - 7- net hoxy- 9- oxo- 9Ht hi

o- xant hen-4-yl nmet hyl ] f or mam de,
N- (2- (di met hyl am no) et hyl ) acri di ne-4-car- boxam de,

GX‘Hﬁ%e %g% ﬂﬁ%ﬁﬂgﬁ[ﬂ g‘@e&%m é%aa&nwgtref’éﬁ’ sifinlpe el or

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

growth of the neoplasm.

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

pounds of the formula V are mentioned, for example, in WO 02058684,



"Anti proliferative agents"” include anti sense RNA and

DNA ol i gonucl eotides such as G3139, ODN698, RVASKRAS,
%&5}@&3%5‘ NX3001 and anti- netabolites such @gr/mpro004/014205
enocl tabine, carnofur, tegafur, pentostatin, doxifluri-
dine, trinmetrexate, fludarabi®8- capeci t abi ne,

gal oci tabi ne, cytarabine ocfosfate, fosteabine sodi um
hydrate, raltitrexed, paltitrexid, emtefur, tia-

zo [ ' [ - N0 e t -

ol D, Dpeffish S niohs o HeBf B R G ityes thereof has not
2' hbbHOElRBRY hekeRel -dleprawyiti fiohtamitind-dr2 Rridatives thereof
hydr obenzof uryl) sul fonyl | -N - (3, 4-di chl or ophenyl ) ur ea,
Neapprearsotoyhave beiotropic actions since it results in a decrease in DNA,

[2 4b ) -tetradecadi e | 1glycylam nol-L-glycero-B-L- .
raroUh e ofin SO SRR o e B oas Pt EC tidie is 2
tr gé@@b%bqahiﬁﬁor &f PR1IAMLD @nd- P¥Rosphatases (Pathak et al, 2002) and
4,6,7,8-tetrahydro-3H pyri mdino[5, 4-b]-1, 4-thiazin-6-y

| - (yBpsieepHdsphatedds, endrdrexprgbsivanherenfiisl associated with neo-
am nopterin, 5-fluorouracil, alangsine, 11-acetyl -8-

(caF:*s FoyRHEgaRE HyNPUE. F%rwa@s-n&’hyﬁ-%é%i‘éﬂﬁ; 14 hgsabeen
(FU5GRBEERA pentamiding js & pedicament jwhich binds to fhe PNA minor
swgrds@N{Meckowaka-ett Alex2004 )dand 3¢ avdneo exeithtoatnas&ia distur-
2' -cyano- 2' -deoxy- N4-pal mi taoyl - 1- B- D- ar abi nof ur anosyl
cybaree ef gaae exprassiyyandion dNA sxrthesid. dehyde t hi o-.

sem car bazone. "Antiproliferative agents" al so include
nmonocl onal anti- bodies to growh factors other than

t hyRe ditached expefmente'ghe@angsi s i n- hibitors”, such as
trastuzumab, and tunour suppressor genes, such as p53,

WD 2005/ 063735 PCT/ EP2004/ 014205 -66 which can be
deliyvered via.reconbjnant_ virus-nedjate ene transfer.

( seebStestipRidinagcsagads spTadds e S5 Mektap cell
pr ef j ' to the use of the conpound
acco?ﬁ?%ggggﬁfﬁg%ﬁﬁﬁbention for the treatnent and

pr opting eomisinatioh wipentamisies asd cohpdunaswf ths formuia | have
preferably selected fromthe group of tunours of the
squadd@ibue te syperaistimactianstorecell irlderatien. t he st onach,

of the kidneys, of head and neck, of the oesophagus,

of the cervix, of the thyroid, of the intestine,

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

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

H,N

O~y o

NH,

(G-1)




SN

A RS R

of the liver, of the brain, of the prostate, of the

ur ogeni t al tract of the Iyn} phatic system of the
stomach, of the larynx and/or of the |ung. ThRCTHRH014205
W J00F9HEnor e preferably selgcted fromthe group | ung
adeno- carci nonm, smal | -cel 8 ung car ci nonas,

pancreati c cancer, glioblastomas, colon carcinonma and
breast carcinoma. Preference is furthernore given to

the use for t treatnment of a tunour of the blood and

I mune syste '?breferably for the treatnment of a tunour

sglja¢t ed ot{) the group of acute nyelotic |eukaem a,
chrom eqri a, HNtute | ynphatic | eukaeni a
and/ o¥ ( phay Ikfemi a. The invention al so
endtidpasse B‘i‘ﬁt ment of a patient

who has a neoplasm su cer, by adm nistration
of a) one or nore of the corrpounds of the fornmula I: b)
and one or nore of the conp;ia of the formula V or
acid-addition salts thereo I'n pareﬂ ul ar

hydrochl ori des: WD 2005/ 063735 PCT/ EP20041014205 - 67

R RB RI1 Y'-(CH2) Z' 10 ROV in whichr

i ndependently of one anot her HNknote O or N, Re ' and
Z each, and R7 each, i lent |y of one anot her,

) ,Hgyl OCF3, NO2 or NH2,
) and 6 i nclu- sive, and

R8 ang/ RO iAadependently of one anot her,

or para-position and are
sel ected fromthe group: NH NOH N

(G-3)

Each amidine unit may be replaced, independently of one another, by one

" Asi benzimidazoles
of the units defined above for R® and R''. As in the case of

pentamidines, salts of stilbamidine, hydroxystllbamldlne and indole
g to the inven-

and
derivatives thereof are aiso suitable for the process accordin

tion. Preferred salts include, for example, dihydrochioride and methane-

sulfonate saits.

Still other analogues are those which fall under a formula which are pro-

vided in one of the US Patents No. 5.428,051, 5,521,188, 5,602,172,
5,643,935, 5,723,495, 5, 843.980, 6,172,104 and 6,326, 395 or the US pat-
ent application with the publication No. US 2002/0019437 A1, each of
whlch is incorporated in its entirety by way of reference. Hustrative ana-
logues include 1,5- bis(4'- (N—hydroxyamnd:no)phenoxy)pentane 1 3—biS(4'
(N-hydroxyam|d|no)phenoxy)propane 1,3-bis(2'-methoxy-4'-(N- -hydroxy-
amidino)phenoxy)propane, 1,4-bis(4'-(N- hydroxyamldlno)phenoxy)butane
1,5-bis(4'- (N-hydroxyam:dmo)phenoxy)pentane 1 4-bis(4'-(N-hydroxy-
amidino)phenoxy)butane, 1,3-bis{4'-(4- hydroxyamidsno)phenoxy)propane



~

- b

NH2 NH2Z H NN, and NOH N N NNNH CH H2 3 (.
V\,here the first and second conpound are adm ni stered

\M%usly or within 14 days of one anot Bgrr/ar004/014205
armun’ts ch are sufficient to inhibit the growth of

t he neopl asm The conbinati d %t the conpounds of the
formula | with the conpounds of the fornmula V and
ot her pentam di ne anal ogues results in a synergistic

ag%ﬁgé?'n@%pﬁogy@ A}N égémﬁﬂﬁjﬁhém;ﬁ%ﬁﬂé‘ﬁﬂ Eis|4-
fen rmamlms meWManmmm mamese 5-

PCT/ E 2004/ gqmzoé - 68 he mechani sm of act |
péra o3l bR 80107 24T 5%&4% amidino-

RO AR AL flarkB 5o ¥R B8 Rhpgihiopnens, 2.

a R Baszdld 2848 €rd AN zold,
> HloRiRoBtdtfflainldif sSdzdle ecentgﬁzszﬁ%ﬂ“‘?ﬁét

pem@i'e(mumdamlmayl)ddthbﬁwmpmm t2;8-bm$(2|:rm_ciazolmyg.-@Sgiloxo-

DdapataoRbehant enidppabsratipare ¥ ¢ tilbeearay

otaﬁﬁﬁﬂﬁiﬂ'&’@@%”@ R o b Pene.

a mlmnﬁaﬁbmcﬁﬂmophede 3,7 -dibeorddibenaothiopirensy &,7-dicyano-
(Puckowska et al ., 2004) and is able ta

{tibenzaih@phesou?.5-Bamiainenbasen Sap: 2esHor-uErer il

SYJb O sarSran 2583 YRGS opY Rt biDeRDOMIrsA 2, B-di-(N-hydroxyi-
amldlno)dibenzofuran, 3,7-di-(2-imidazolinyl)dibenzofuran, 3,7-di-(iso-
propylamidino)dibenzofuran, 3,7-di-(A-hydroxylamidino)dibenzofuran, 2,8-
dicyanodibenzofuran, 4,4'-dibromo-2,2'-dinitrobiphenyl, 2-methoxy-2'-nitro-
4 4'-dibromobiphenyl, 2-methoxy-2'-amino-4,4'-dibromobiphenyl, 3,7-di-
bromodibenzofuran, 3,7-dicyanodibenzofuran, 2,5-bis(5-amidino-2-benz-

imidazotyl)pyrrole, 2,5-bis[5-(2-imidazolinyl)-2-benzimidazoly!Jpyrrole, 2,6-

_ bis[5-(2-imidazolinyl)-2-benzimidazolylpyridine, 1-methyl-2,5-bis(5-ami-

dino-2-benzimidazolyl)pyrrole, 1-methyl-2,5-bis[5-(2-imidazolyt)-2-benz-
imidazolyl]pyrrole, 1-methyl-2,5-bis[5-(1 4.5 B-tetrahydro-2-pyrimidinyl)-2-
benzimidazolyl]pyrrole, 2,6-bis(5-amidino-2-benzimidazoyl)pyridine, 2,6-
bis[5-(1,4,5,6-tetrahydro-2-pyrimidiny!)-2-benzimidazolyt]pyridine, 2,5-bis-
(5-amidino-2-benzimidazolyl)furan, 2,5-bis[5-(2-imidazolinyl)-2-benz-
_imidazolyllfuran, 2,5-bis(5-N-isopropylamidino-2-benzimidazolyljfuran, 2,5-
bis(4-guanylphenyl)furan, 2,5-bis{4-guanylphenyl)-3,4-dimethylfuran, 2,5
di-p-[2-(3,4,5,6-tetrahydropyrimidyl)phenylffuran, 2,5-bis[4-(2-imidazolinyl)-
phenylifuran, 2, 5-bis{4-(2-tetrahydropyrimidinyl}}phenyl]p-(tolyloxy)furan,
2,5-[bis{4-(2-imidazolinyl)}phenyl]-3-p-(tolyloxy)furan, 2,5-bis{4-[5-(N-2-
aminoethylamido)benzimidazol-2-yljphenylifuran, 2.5-bis[4-(3a,4,5,6,7,7a-
hexahydro-1H-benzimidazol-2-yl)phenyllfuran, 2,5-bis[4~(4,5,6,7-tetra-
hydro-1H-1,3-diazepin-2-yl)phenyllfuran, 2,5-bis(4-N,N-dimethylcarbox-



- both pentanmidine and al so the conpounds of the
formula 1 maintain cells in the GQ/Mcell cycle. - the

conbi nati on of pentam di ne and conpounds of t
WOHEWH63EEdi ti ve to synergistic actions on cePﬁT/fE%dMoﬁms

proliferation. Qher suitabl&ipentanidine anal ogues
|(?}<:I2;Jde (sjt! I galm dine (G 1) and hydroxystil bam di ne

and i ndol e anal ogues thereof (for exanple G 3
( ZNH HN NH2 (G1) Pc ( 0 ):

2bwr/aampmny9@uam2ﬁzms - E{Eﬁr oy 1420t§yl)grﬁga;\?\\wyllﬁ9ﬁnyi}-

|N m'}"é'g %(%E%g%g‘l ﬁﬂo%ém{)’]ﬁgaﬁ rﬁfﬁlgﬁﬁﬁsi(dlmethyl-
defy ﬁkfnﬂggg@?iﬁlcflﬁé]pﬁ‘én?!}lﬁbr& 2 BSbIS{m W-aaneomopyl)amldlno]

benz and pentam di nes,

32??13??}@:@} sms[edwwanb@yﬁmﬂmllzﬁlé biﬁ&ra%érttaoxymethy! Yfuran,

e baniClan Bl e e
%d%x?i%ﬁ)’gu%h?ﬁﬁﬁé’rﬂf@(drﬁ e SBG[AMN-tErtopropyliguanyliphenyl]-
furan, 2,5-bis[4—(N,N—diethylaminopropyl)guanyl]phenylfuran, 2,5-bis{4-2-
(N-ethylimidazolinyl)]Jphenyl}furan, 2 5-bis{4-[N-(3-pentylguany!)]iphenyi-
furan, '2,5-bis[4—(2-imidazoliny!)phenyl]—3—methoxyfuran, 2,5-bis[4-(N-iso-
propylamidino)phenyl]-3—methyifuran, bis{5-amidino-2-benzimidazolyl]-
methane, bis[5-(2—imidazo!yl)—2—benzimidazolyl]methane, 1,2-bis[5-amidino-
2-benzimidazolyllethane, 1,2-bis[5-(2-imidazolyl)-2-benzimidazolyljethane,
1,3-bis[5-amidino-2-benzimidazolylpropane, 1,3-bis[5-(2-imidazolyl)-2-
| benzimidazolyl]propane, 1,4-bis[5-amidino-2-benzimidazolyl]propane, 1,4-
bis[5-(2-imidazolyl)-2-benzimidazolyljbutane, 1,8-bis[5-amidino-2-benz-
imidazolylloctane, trans-1 ,2—bis[5—amidino—2-benzimidazolyl]ethene, 1,4-
bis[5-(2-imidazolyl)-2-benzimidazolyl]-1-butene, 1,4-bis[5-(2-imidazolyt)-2~
benzimidazolyl]-2-butene, 1 4-bis[5-(2-imidazolyl)-2-benzimidazolyl]-1-
methylbutane, 1,4—bis[5-(2—imidazoiy!)-2-benzimidazolyl]—2-ethy|butane,

1, 4-bis[5-(2-imidazolyl)-2-benzimidazolyi}-1 -methyi-1-butene, 1,4-bis[o-(2-
imidazoty!)-2-benzimidazolyl]-2,3-diethyl-2-butene, 1,4-bis[5-(2-imidazolyl)-
2-henzimidazolyi}-1,3-butadiene, 1 4-bis[5-(2-imidazolyl)-2-benzimidazolyl]-
2-methyl-1,3-butadiene, bis[5-(2-pyrimidyl)-2-benzimidazolyljmethane, 1,2-
bis[5-(2—pyrimidyl)-2-benzimidazo['yl]ethane, 1,3-bis[5-amidino-2-benz-
imidazolyl]propane, 1,3-bis[5-(2-pyrimidy!}-2-benzimidazolyljpropane, 1,4-
bis[5-(2-pyrimidyl)-2-benzimidazolyl]butane, 1,4—bis[5-(2—pyﬁmidyl)—2—benz-
imlidazoly!]-1 -butene, 1 ,4—bis[5—(2~pyrimidyl)—2-benzimidazoiy[]42-butene,

1 ,4—bis[5—(2—pyrimidyi)-2-benzimidazolyt]-1-methyibutane, 1,4-bis[5-(2-pyri-
midyl)-2-benzimidazolyl]-2-ethylbutane, 1,4-bis[5-(2-pyrimidyl)-2-benz-
imidazolyl]-1-methyl-1-butene, 1 ,4-bist5—(2-pyrimidyl)-2-benzimidazoiyl]-
2,3-diethyl-2-butene, 1 4-bis[5-(2-pyrimidyl)-2-benzimidazoly}-1,3-buta-



sul fonate salts. Still other anal ogues are those which
fall under a fornmula which are pro- vided vided in one

tents No. 5, 428, 051, 5,521, 189, 5,
%&%ﬁg@@ﬁ §eqvEpab04/014205

5,723,495, 5,843,980, 6,172,104 and
6, 326, 395 or the US pat- ent a?@pllcatlon with the
publication No. US 200210019437 A, each of
incorporated inits entlrety by way of reference.

R L5 PRl U S R MRS AR secne
( Nohadf W m&gﬁﬂ%}ﬁlﬁé OPanSis(4-imidazolin-2-yl)pyrimidine,

1, 3-bi SS? dr oxy-
anﬂgﬂ brsl(mteaprpympahwl—}yf)phenyl]pyr[mldlne 2-(4-[N-i-propyl-

1, ng‘l’@'s&:'é'{yht%g%am g: [E‘gg Bhen%ry&?ggﬁgl)pynmldme 4-(N-
%, §V§Pé%ﬁty1%fﬁt@¥%:g%}3aﬁ noegbq)%ﬁenox%'( éQ’%&Eﬁ'@’efslro\l_d):no)benz-

20@rhideG8yiFardiCT, 5Fb’€§{Q4{50(324iaﬂﬂazeI%)}ben2|mldazoyl]furan 2,5-bis[2-
1, 3-bi s(2"-nmet hoxy-4' - (N hy droi;cyam di no) phenox
¥

pr @%@opzomd@mqlao)bawuwﬁagﬁﬁ rqm?réTbISIZ (o- Nyc?yclc:pentyl-

or Sk bR RBD R, 2 s SRR o RielB ieraoviipyrrole

2, O-H0hR é@-@dﬁlﬂhzd%h@}}bbhﬁ%@éz@]lﬁwﬂ‘o% hoy Bagi[dey SOMLi§8-

2, 8- di am di nodi benzot hi'ophene, 2,
bi p(@;bylam@ma)pemmrmdazwwmm 2 b-bis[2-(5-N-cyclopentylamidino)-

2. BeBrticardy b e S gt e dramiinolbenzimidazoy I
%, b 33 0 oot i PR T LR Role, 2.5

anbcb[MﬁN-bpolothtylmhﬂm)benz:mldazoyl] 1 methylpyrrole 2,5-bis[2-(5-
3, 7- bi s(N- hydr gxyam di no) di benzot hi op
ﬂ-@pgmp%@mg:@m&eﬁzwﬁl@;@yl]thlophene 2 6 blS[2 -{5-(2-imidazolino)}-

3 Gl A AR 280 o Ao, 4.

2 B:sgz (52@49ﬁpﬁaﬁﬂbmhb)béﬁzhﬁiaé%y An2-diphenylethane, 4,4'-bis[2-

(N-i sopropyl am di no) di benzof ur an,

2 eﬁ-m-cxmpn?mwmwm@hemlﬁwaﬁ%]n% Staiphanylfuran, 2 5-bis[2-(5-
3, amidingfbenrglr%%zazoyﬂgel)l Bﬁnrza%f lirg‘ BIS[E—(%—I\?—cyélopentylam:dlno)—

benzimidazoyllbenzolblfuran, 2,7-bis[2-(5-N-isopropylamidino)benzimida-

zoyllfluorine, 2,5-bis[4-(3~(N-morphoelinopropyl)carbamoyl)phenyljfuran,
2,5-bis[4-(2-N,N-dimethylaminoethylcarbamoyl)phenylfuran, 2,5-bis[4-(3-
N,N-dimethytaminopropyicarbamoyl)phenyllfuran, 2,5-bis[4-(3-N-methyl-3-
N-phenylaminopropylcarbamoyl)phenylifuran, 2,5-bis[4-(3-N,N8,N11-
trimethylaminopropylcarbamoyhphenyllfuran, 2,5-bis[3-amidinophenyi]-
furan, 2,5-bis[3-(N-isopropytamidino)amidinophenyl]furan, 2,5-bis[3-{{N-{2-
dimethylaminoethyl)amidino]phenylfuran, 2,5-bis[4~(N-2,2,2-trichloro-
ethoxycarbonylyamidinophenyljfuran, 2,5-bis[4—(N—thioethylcarbohyl)ami—
dinophenyllfuran, 2,5-bis[4-(N-benzyloxycarbonyl)amidinophenyljfuran,
2,5-bis[4-{N-phenoxycarbonyl)amidinophenyl}furan, 2,5-bis[4-(N-(4-fluoro)-
phenoxycarbonyl)amidinophenyl]furan, 2,5-bis[4-(N-(4-methoxy)phenoxy-
carbonyl)amidinophenylifuran, 2,5-bis[4-(1-acetoxyethoxycarbonyl)amidino-
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Eg5/KSP with the compounds of the formula V, pentamidine, analogues

thereof and/or metabolites thereof.

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

be formulated together, leading to administration of both compounds.

The antiproliferative combinations according fo 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.

~ 1n another aspect, the invention encompasses a method for the treatment

of a patient who has a neoplasm, such as a cancer, by administration of a
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methanol) and again converted into the hydrochlorides.
b. Reaction in the presence of hexafluoroisopropancl (HFIP)

In order to obtain higher yields of the cis isomer, hexafluoroisopropanol

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

Separation of the isomers was carried out as described under a.).
C. Reaction in the presence of bismuth(1ll) chloride

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

Separation of the isomers was carried out as described under a.) .
d. Reaction in the presence of ytterbium(lil) triflate

“3-Hydroxybenzaldehyde (0.41 g, 3.35 mmol) and 4-fert-butylaniline (0.50 g,
3.35 mmol), each dissolved in acetonitrile (1 mt), were added at RT to a
suspension of Yb(OTf)s {0.42 g, 0.67 mmol) and anhydrous sodium sulfate
(0.40 g) in acetonitrile (2 ml), and the mixture was stirred at RT for 10 min.
3,4-Dihydro-2H-pyran (0.28 g, 3.35 mmol) was then added dropwise at RT,
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3,4-Dihydro-2H-pyran (0.28 g, 3.35 mmol) was then added dropwise at RT,
and the mixture was stirred at RT for a further 30 min. The reaction solution
was filtered through Celite, the filtrate was evaporated to dryness and
purified by cofumn chromatography, giving a colourless solid (620 mg,
1.84 mmol, 55%), which proved to be an isomer mixture of the respective
racemic frans/cis compound.

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

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

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

mixture of the respective racemic frans/cis compound in the ratio 5:1.
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a. Reaction in the presence of trifluoroacetic acid (TFA)

The solution of the TFA salt of 4-thiocyanatoaniline in acetonitrile (thio-
cyanatoaniline (0.46 g, 3.06 mmol) was taken up in acetonitrile (4 ml),
cooled to 0°C, and TFA (0.35 g, 3.06 mmol) was slowly added with stir-
ring) was added rapidly to a solution, cooled to 0°C, of 3-hydroxybenz-
aldehyde (0.37 g, 3.06 mmol} and 1-vinyl-2-pyrrolidinone (0.34 g,
3.06 mmo!) in acetonitrile (2 ml), and the mixture was stirred at this tem-
perature for a further 60 min and at RT for 18 h. The reaction solution
was evaporated, taken up using a little ethy! acetate and crystallised
using diethyl ether, giving a colourtess solid (390 mg, 1.06 mmol, 35%),
which proved to be the cis isomer. | '

in order to separate the cis/trans isomers, the filtrate was evaporated 1o
dryness and purified by column chromatography, giving the frans isomer as

colourless solid (160 mg, 0.44 mmol, 14%),
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Method B:
Merck Hitachi LaChrom
Gradient 9 min

Flow rate : 1.5 mi/min from 80:20 to 0:100 (within 6 min), 0:100 (1 min),
back to 80:20 (within 0.8 min), water/acetonitrile

Water + TFA (0.1% vol)

Acetonitrile + TFA (0.1% vol)

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

Wavelength : 220 nm

Method C:

Agilent 1100 Series

Gradient 3.5 min

Flow rate : 2 ml/min from 80:20 to 0:100 (within 2.3 min), 0:100 (0.5 min),
back to 80:20, waterfacetonitrile

Water + TFA (0.1% vol)

Acetonitrile + TFA (0.1% vol)
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r atVayelanatne 228dpar ati on of the i soners was carried out
as described under a.). c¢. Reaction in the presence of
bi smuth(11]) | oride | 3-Hydroxybenzai dehyde (0.41 g,
3.55@HREE¥QQEEL4-tert butyl ani li ne (O 50 g, 3.35
mmol ), each dissolved in acet Onl[@l‘l ﬁﬁeﬁtl%r @Ifthod
added at RT to a suspension of 3 (tinmstmrl]

nngb) and anhya Oys sodiumsulfate (0.40 g) in
tonitrile (2 and the m xture was stirred at RT
for 10 m n.

0- 2H pyr (O 28 ¢ 35 mﬂ%)
was t hen|added @ Qtﬁ]
stirred at \R

at RT, B the m re was
or'fa furt her 30 m n. The reaction

sol ution as filtered through Celite, the filtrate was

eveporated to dryness and ivin a colourless solid 850

g,  purifi col um chromat ography, 9 g ( 2.51

) proved to be an isoner mxture of the

respective racepize._trans/ ci s conpound in g L

1:1.1. Separatipn df' the isoners car il Zedﬁh

aftion in the presence of

. 3-H drox benzal deh de 0.41

#ni line 0.50

ytterbium(l11¥
35 nmmol and 4

(5) 7 o

NH
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YYY (g, 3) Y(g, 3.35 mol), each dissolved in
acetonitrile (1 nm), were added at RT to a suspension
(0.42 g, 0.67 nmol) and anhydrous '
su?zatgg-% 40 g) in acetonitrile (2 n), and fﬁgk%:tm:ms
mxture was stirred at RT for8260 nin.
3, 4-Di hydro-2H pyran (0.28 g, 3.35 mmol) was then added
dropwi se at RT, WD 2005/063735 PCT/ EP2004/ 014205 -78
aﬂ the m xture was stirred at RT for a further 30 mn.
The’reaction soluthoR was filtered through Celite, the
filtrate d to dryness and purified by
col um ch giving a colourless solid (780
ng, 2.31 , Which provgdoto be apJdsomer A
m xt ure of t‘ peECt, racem c trans/cis conpound
in the ratio 1.1.‘ %EEEﬁtlon of the isoners was
carried out as describ under a.) . e. Reaction in
the presence of scandiun(lll) triflate
3{Bydr oxybenzal dehyde (0.41 g, 3.35 nmol) and
4-tert- butylanll ne (0:50 g, (. 3.35 nmmol), each
di ssol ved i n=a ap#trile (1 m), were added at RT to a
suspensi on ;c(c f)3 (0.33 g, g7 nmol )
anhydr ous sou (0.40 g? in acet tr|Ie 62
m), and the m xtur $ stirred at RT for 10 m n.
3, 4- Di hydr o- 2H pyr an ©28 g, 3.35 mmol) was then added
dropmﬁse at RT, and the m xture was stirred at RT for
adgyther 30 mn. The reaction solution was filtered
through Celite, t iltrate was evaporated to dryness
and purified ‘ mm chr omat ography, giving a
col ourl ess sp 1.84 mol, 55%, which
proved to be i xture 084@he resfiethive A
racemc trans/0|cho’o d. Separation of the isoners
was carried out as des bed under a.) . f. Reaction in
the presence of cerium 1V) ammoniumnitrate (CAN) CAN
(? 7 g, 0.67 mol) was added at RT to a solution of
h roxybenz- ‘

as evapor at
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al dehyde (0.41 g, 3.35 mml), 4-tert-butylaniline (0.50
g, 3.35 mol) and 3, 4-di hydro-2H pyran (0.28 g, 3.35
mml) in acetonitrile (10 mM), and the mxtu

&QF@”@G 633#5 RT for a further 30 min. The react :i»gTY‘ﬂ&owomzos
m xture was evaporated to dr8sness and purified by

col umm chromat ography, giving a colourless solid (237
nmg, 0.70 nmmol, 21 9%, which proved to be an isoner

m xture of the respective racemc trans/cis conmpound in
th&4ratio 5:1. WD.2005/ 063735 PCT/ EP2004/ 014205 - 79
Separ ati op -of th? i sonmers was carried out as descri bed
under a.)~ O NS\ HI \ +O0O NHZOH NN S
N~3 \ + N~ | H/ O OH s3¢-3 racsyp. Reacpion
in the preseng . uoroaceti.c acid (TFA) The

sol ution of the HFA & of 4-thiocyanatoaniline in
acetonitrile (thio- cydhatoaniline (0.46 g, 3.06 nmol)
was taken up in acetonitrile (4 m), cooled to 0C, and
TkA6(0.35 g, 3.06 nmol) was slowy added with stir-
ring) was added rgpidly to a solution, cooled to 0C, of

3- hydr oxyb ge (0.37 g, 3.06 mml) and
1-vinyl -2 drrdne (0. 34 g,322 6.9 A
(16)
338 512 A
(17)
338 5.12 A
(18)
338 512 A
(19)

310 5.08 A
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3.06 nmmol) in acetonitrile (2 mM), and the m xture was
stirred at this tem perature for a further 60 mn and

a (f%gg 3 h. The reaction solution was eva
tg( 63738 %&fﬁgfggﬁmmz%

en up using a little ethyl acetate and crys
usi ng di ethyl ether, giving a ®btourless solid (390 ny,
1.06 mmol, 35%, which proved to be the cis isoner. In
order to separate the cisltrans isoners, the filtrate
wa 2@\E/‘aporat ed to dryness and purified by colum
chromat ogrphy, giving the trans isoner as colourless
solid (16@/ ng, [, 149%, WD 20051063735
PCTI EP2004 0 Relatively small anmounts of
rac-3 and r separated i np@1the c@3espondi pg
enanti oners hi yal HPLC (2x Chiral pak AD 20 pm el u-
ent: net hanol) aﬁd epnrerted into the hydrochl ori des.
The foll ow ng corrpoaccor ding to the invention are
obt ai ned anal o- gous sing the correspondi ng
prédlrsors. The retention tines indicated were
obt ai ned under tdie foll ow ng conditions: Method A
' m Gadient 9 mn ( Flowrate : 1.5
o 0:100 (withi g m'n),/SO'%OO (1
mn), bac 80:120 (W thin | mMnj,; water 2t oni trfY e
Vater +TFA (0. 1 N6 v Acetonitrile + TFA (0.1 % vol)
Colum : Lic ro&RT 4 RP- Li Chrospher 60,
RP-select-B (5 pm 60 m) Wavelength : 220 nm Met hod
B: @@rck Hi tachi LaChrom

m/mn fro

324 5.36 A
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357 3.224 C

322 2.888 c




i SRR S 3 SRR

Gadient 9 mn Flowrate : 1.5 m/mn from80:20 to

0:100 (within 6 mn), 0:100 (1 mn), back to 80:20
(within 0.8 min), water/acetonitrile Water + iz
WO pOOSREEBDNi trle + TFA (0.1% vol) Col um : LH@%@B#&{%%
RP-select-B (5 m 125 nm) Wav&dength : 220 nm Met hod C
Agilent 1100 Series Gadient 3.5 mn Flowrate : 2
m/mn from80:20 to 0:100 (within 2.3 mn), 0:100 (0.5
mn), back to 80:20, water/acetonitrile Water + TFA
(026)% vol ) Acetonitrile + TFA (0.1 %vol) WO

2005/ 063735 PCT/ ER2094/ 014205 81 Columm : (3 test
research sanple, Chrgnolith Performance RP-18e (3

m 100 mm)-~VayéRerigty”: 220 nm Exagpl es 3 7654 [ Mt} +

Ret enti on Met Jres [min] (3) o1\ \ 308 571 A
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The combination of the antiprotozoic peniamidine and the inhibitors of
kinesin ATPase Eg5/KSP resuits in increased inhibitory effects in cell pro-
liferation tests with the colon carcinoma cell line HCT116.

EQg5 inhibitors adversely affect the ATPase activity and inhibit the course of
the cell cycle owing to an error in the separation of the spindle poles.

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

bination assays:

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

overnight under standard conditions. For the substances of the combina-
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the cell cycle by compound 112 according to the invention

CH@H3
H,C

12 S

Monasterol and pentamidine in individual experiments:

- HCT116 cells were treated with the given concentrations of the com-
pounds for 24 hrs, processed for the propidium iodide analysis with a BD-
FACS scan in order to determine the DNA content of the treated celi popu-
lations. The percentage of cells in the GO/G1 phase (unreplicated DNA), S
phase {DNA replication phase) and G2/M phase (duplicated DNA before
mitosis) is shown. 10,000 events were counted for each concentration.

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

112 (Eg5 inhibitor according to the invention):

UM G1 S G2/M
0 36 43 21
0.0032 36 44 21
0.016 36 43 21
0.08 35 42 23
0.4 7 7 86

2 0 15 85



e i i

and pentam di ne in conbination experinents: Conbination
therapy: 112 plus pentam di ne HCT116 cells were

.nc vernight at 37C in 96-well plates T
t‘ﬁ@g%b&g?go or 5000 cells/well. On the foll o%@%ﬁ&’m“zos
a concentration matrix of péttani dine and the

conpounds i ndi cated was added, and the cells were

i ncubated for a further 48 hrs. The cells were then

st ai ne i, h_ Crys. 2005/ 0637 PCT/ EE P2004/ 014205
%3(3 IOW(%Q# é?%%‘?\ﬁr?fﬁgﬁ%’éﬁr %?ﬁ)on was nmeasured after

raction of the gye. The a@bsorption gapye, reflects

t'he nunber of cells in the well. Pipetting schene: - -
-0 0.40.21 _t102 'l O Results: Upper matrix:
OD550 nm background corrected Central trix: % of

Antrol (the 100%4%al ue sta for vehi<!l e-treated

C S mnus back und sig ) Lower f4eeld: -fold
i(ﬁ'p}abi tion val uesg‘:{ﬁ. e. theQ@OO% X% valzl?g stands for a
-6ald inhibition3f prolifestion). W28005/ 063735
PCT/ EP2004/ 014205 -216- Table 2 Fentamidine MO04 0.1
022 03 0.3 0.4 0. 43 42 25

10 34 39 27
50 14 33 52

Pentamidine isothionate

LM G1 S G2/M
0 36 42 22
0.016 36 42 22
0.08 35 44 21
0.4 33 45 22
2 32 44 24
10 32 32 32

The foliowing results give by way of example indications of the inhibition of
the cell cycle by compound 112 according to the invention or monasterol

and pentamidine in combination experiments:

Combination therapy: 112 plus pentamidine

HCT116 cells were incubated overnight at 37°C in 96-well plates at a den-
sity of 2500 or 5000 cellsfwell. On the following day, a concentration matrix
of pentamidine and the compounds indicated was added, and the cells

were incubated for a further 48 hrs. The cells were then stained with Crys-
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2 1.1 0.2 0.40.71.01.11.1 0.2

4 0025: , 0.20.40,71.11.11.1
.00.20.40.61.01.01.1 Pettamadre 32 16;'. 4, 2 D.

9 14 21 25 32 31 20 33 55888290 VvV M' 17 34 ]2, %%14205-
b R95/@3735 16 31 60°90 93 98 d, d25 17 31 58 §STETY '
20 30 50 85 86 90 Pentam-direq®2. 16 8:;,° A2 0. 75
433 2532111 Q17 -; 632111 Qflfia.a
632111632111 532111 Gaphical
representati on of the data: The data have been

0.2 0.40.71.11.0
0.40.71.11.11.2

r 6N @SRl &6d tie EbSorbties wamweasurec Ftercntrastiopfdhe dye. The

line illustrates one curve at i ven, pent am di ne
cmmmtm\iraiuweﬂa@sW@ﬂym@gﬁg@%*%% 004/ 014205
-217- Conbination therapy: nonastrol plus pentam di ne
Pi oetti ng schene:

Pipetting scheme:

< —-Pentamidine—
My | 32 | 168 | B8 4 2 | 0

it

Upper matrix: QD550 nm background corrected

‘Central matrix: % of control (the 100% value stands for vehicle-treated cells
| minus background signal) |

- Lower field: -fold inhibition values (i.e. the 100%/x% value stands for a -fold

~ inhibition of proliferation).



_-_Pelta 'sdine- [plElj 32 16 8 4 2 Q 25 12 |'-.12:5
a 605 Results: Upper matrix: 0OD550 nn E background '
corrected Central matrix: %of control (the 1
sYAT® 35 ehicl e-tTeated cell's i nus backg(r)g(('l;f%[ﬁ@iald90:mﬁa
signal) Lower field: =fold i+®iioition values (i.e. the
1 00% x% val ue stands for a -fold inhibition of
proliferation). WD 20051063735 PCTEP2004/ 014205 -218-
Tapétg %Pentam’ dine 16 8 4. 2 0 50 0.02 0.12 0.19 0.23
5 0.07 0.15 -F24 0.34 0.43 ?r 0.07 0.18 0.57
073051 6V\50110340571080680150450.82
1. [(Hefahfginkt ~qntk tro*{ﬁf3 rfdwie 1 62 ¥4 .. 5,

1 02 0. 03| 04| 04
02} 04 07 11| 10] 1
g2 04 07! 10] 11 1
02, 04) 070 141 111 12
1
1

02| 04| 07| 11 1.1
04 081 10 10

Graphical representation of the data:

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

line illustrates ohe curve at a given pentamidine concentration)

N
1
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=25. 9 19 29 42 53 >"; E2 8 22 7189 62 61,2: 13 42 70
-132 84 d 18 55 101 124 67 Monastro ". Psttarrt~din
4 4 Ksat~0347436-21532212" 125112
2762111 Mnastrol , pri/EP2004/014205
%?%g%}lﬁlgﬁaal%represent ation of E data: The data have
been represented in FIG 2 a$ ncentration curves (each
line illustrates one curve at a given pentam di ne
concentration) WD 2005/ 063735 PCT/ EP2004/ 014205 -219
T ianments:  Exanpl e
Ct@cl)rﬁ?fgg? %ﬁﬁer%??”mgﬁ% o rﬁ’t‘?‘gﬁ F;ewéli[;(ﬁ)‘(a;'”ﬁg@of an active
ingredient of the formula | and 5 g of diso- dium
hydPeiiaRthehlfat e in 3 | of bidistilled-water is
adj us{ ed to pH_6.---Remtaguging=ydr och| oric | aci d,

steril @ t efed, fLansf rjed I Mtosi njection vials,

| yophif | ?ﬁj { %der ée‘i e on%ll tji ofis an? seal ed under

stier Tl e5gor1d| tiogns. [Each iinjectiion vial contains 5 ng
- dl’l ent Exanple D Supppsitornies A

of |-.Qct 25 ngre
mixBueZsi-+20—g-ef—anf-actiye—ngredient—ofjt he fornul a
i h 1200

I Wi gof soya | ecitthi-n—and—14p0—go9f cocoa
but:gey §:25 frel t ed, pouLed into nmojulds And all- |owed to
cqogg Ee{bh supposi tory contiai ns (20 no! of ac¢tive
i ngPedient | S - :

Resuits:

Upper matribx 0D550 nm background corrected

Central matrix: % of control (the 100% value stands for vehicie—tt_jeated cells
minus background signail)

Lower field: =fold inhibition values (i.e. the 100%/x% value sitands for a fold .

inhibition of profiferation).



Exanple E: Solution A solution is prepared from1 g of
an active ingredient of the fornmula I, 9.38 g of
NaH2PO4 - 2 H2O, 28.48 g of Na2HPO4 12 H20 and 0.1 g - .
ofwobmsma:t?‘smm um chloride in 940 nml of bidistilg@gerrooeniazes
water. The pH'is adjusted to_ g and the solution is
made up to 1 1 and sterilised § irradiation. This so-
lution can be used in the formof eye drops. Exanple F:
OjtanJ’ 500 ng of an active ingredient of the formula

A xed W|th 99 5 g of Vaseline under aseptic
PCTEP2OO#4/ 0142057 - 220-
apl et xt.ure of. 1.Kgrof actlye
1t he formr Lo AlUkgaf1] actase) 1.2 kg
5 OW2 o B.1eg] of S| cUa2di 0. 1 kddof
aP&l/e i 8.15rlesB&M | | 8.34 convendB onal nmanner
1 6.07n soci® o wepr | hat7epch b et

cof b1 [ACDIBMET TG 4 | EXapbe D agees
suk his 54% ° :ﬁ? “hLbﬂ | Pinﬁj& wth a

e potato starch thalc, traga- canth
angd .- Gapslul es @ kg 'dd.} aetivedi ngredi ent
of [ ire’intjr gducefl vard -gelatine
_ entifgnal manner agf such gz way that - - -
ong [taing 20 mg f I{f activesi ngredi ent . q
oulgs—A-sotutigh—of g—ef—ati{ive :
i nNé the forfflia.- 1l i'n 60 of hinéZilled ¥
wal i1 a3i |t dPed. oanstE3d bd nt® anpoul es,
| V€ OunddB ist ebblle 1€dndi tihs and &zal ed under
stlé fijti on§. EacH anpoul'e confains

Graphical repfesenta’tion of the data; -~

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

fine illustrates one curve at a given pentamidine concentration)



G i R SRR

10 ng of active ingredient. WO 2005/ 063735

PCT/ EP2004/ 014205 -221- Description of the fi gures FI G
G aphi cal _representation of the data from Tabl e

dg‘f(éz B Pen represented as concentration curﬁ@%’f’“‘”““z'}a

the substance of the fornul a2ld2. Each line

illustrates one curve at a given pentam di ne

concentration. FIG 2 G aphical representation of the

data from Tabl e 3 The data have been represented as

corlefetayinshexairnies relate e Madamerde. nonastrol . Each

line illustrates one curve at a given pentam di ne
concen- tration. FIG 3 to FIG 25 NWR spectra of
representati ve conmpounds of the fornmula | -222- Patent

Cainms 1. Compounds of the fornula | R4 5 Rs 5. 6 3R
R3Example C: Injectionavials R R2 R7

A solution of 100 g of an active ingredient of the formula t and 5 g of diso-
dium hydrogenphosphate in 3 | of bidistilled water is adjusted to pH 6.5
using 2 N hydrochloric acid, sterile filtered, transferred into injection vials,
lyophilised under sterile conditions and sealed under sterile conditions.

Each injection vial contains 5 mg of active ingredient.

Example D: Suppositories

A mixture of 20 g of an active ingredient of the formula | with 100 g of soya
lecithin and 1400 g of cocoa butter is melted, poured into moulds and al-

lowed to cool. Each suppository contains 20 mg of active ingredient.

Example E: Solution

A solution is prepared from 1 g of an active ingredient of the formula |,
9.38 g of NaH.PQ, - 2 H,0, 28.48 g of Na,HPO, - 12 H,O and 0.1 g of
benzalkonium chioride in 940 ml of bidistilled water. The pH is adjusted to
6.8, and the solution is made up to 1 | and sterilised by irradiation. This so-

lution can be used in the form of eye drops.

Example F: Ointment

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

Vaseline under aseptic conditions.



N

10 in which Wdenotes CH or N, 15 R1l, R2, R3,
i ndependently of one another, denote H R A aryl,
Hal , -(CY2)n-SA, -(CY2)n-SCF3, -(
Qf ’BE , (CY2) n- OCF3, cycl oal kyl, - SCHS, q*%ﬁéﬁffﬁ%mzﬂs
-CF3, - -OA, - (CY2) n- OH220(-CY2) n- C02R, - (CY2) n-
CN, (CY2) n Hal , -(CY2)n-NR2, (CY2)n-QA, (CY2)n-OCOA,
20 SCF3 (CY2) n- CONR2, -(CY2)n-NHCOA, -(CY2)n- NHSQ2A,

Cl'é fﬁ?ﬁgé@fb‘e (CY2)n-CH3, -(CY2)n-N- pyrrolidone,
NRCOCR, NCO,  CH(CH2) nOOOR, NCOOR,

CH( CH2) nOH, N(CH2) nOH, 25 CHNH2, CH(CH2) nNR2,

CH(CH2) nNR2, C(OH)R, CHNCOR, CH(CH2)r aryl,

CHX ftildture bt égaxradtive iiedl)tmRthe Nretd2a hOORGR of lactose, 1.2 kg

N(C&MM ) B a%lgﬂﬁlgﬁ%gmﬁg c%HZ %Sngs%r?-nrsotggyaté is pressed
%%ﬂé@ﬁ%ﬁﬁ%ﬁﬁ%fé et S R B phon e

N[doﬁté‘lﬁé iy leeflStgradring! |
N[ ( CH2) nNR2] CH2)n aryl, N[(CI—|2)nNR2]CCXCI—I2)nNR 35
aryl, N (CH2) nNR2] SO2( CH2) n-aryl, N (CH2)nXR] CO( CH2) n

-223- heterqaryl, N[(CH2)"XR]O(XCH2) nX- het er oaryl ,
Nf%’@-'ﬁ?fﬁ(ﬁ] %ﬁf) n-heteroa ryl, N (C H2)nN

RCOOR] CO(CH2) n- heteroaryl, NJ[(C

H2) nNR2] CQ( CH2) n- het eroaryl, 5
N[Idﬂf@bsrﬂﬂ@&jréﬁééﬂ-lﬁhaikﬂ@obelyéocﬁwhple E and subseguently coated in

CH2) nNR2] SQ2( CH2) n- het er par y| , CH2) nNRz,
a( com)entlonla! ma(nner zmth a c:oat?ng % suérxose, ;))otato starch, talc, traga-

canth and dye.
Example Capsules

2 kg of active ingredient of the formula | are introduced into hard gelatine
capsules in a conventional manner in such a way that each capsule con-

tains 20 mg of the active ingredient.
Example J: Ampoules

A solution of 1 kg of active ingredient of the formula | in 60 | of bidistilled
water is sterile filtered, transferred into ampoules, lyophilised under sterile
conditions and sealed under sterile conditions. Each ampoule contains

10 mg of active ingredient.




Fatat

X(CH2) nNR2, NCO(CH2) nNR2, Rl and R2 together also
denote -N-C(CF3)=N-, -N-CR=N-, -N-N=N-, 10 Y denotes H,

_denotes al kyl or cycloalkyl, in whic or
ﬁ@r‘g%ﬁ"“@t’ ms may be replaced by Hal, 15 Hal dgﬁ%‘&g’@oﬁ{m“@s
c

, Br or I, Rdenotes Hor A22in the case of geni nal
radi cals R 20 together also denote - CH 5- -CHz 4-,
-(CH2) 2-X-(CH2) 2 or -(CH2)2-Z-(CH2)2, R4, RS,

i ndependent|y of one another, denote H or an unsubsti
tuted or nono- 0 - r poly-OR NO2-, Hal-, CF3-, OCF3-, O
25 heteroaryl -substituted CN, NR2- or S R, aryl
N-pyrrolidone radical, t- or -X-(CH2)20R

- XD@ecfiptiomGhBthe figutesget her -X-CH z S-aryl, | O aryl,
CHzSi (CH3)s, a ( z)zNR denote -X CR2 r, -X-(CRz)s-,
-XC HCH z zOR) (CH) x-, 30 - X- ( CHCH2NRZ) ( CH2) 2-,

- Y2NR2, -(CR2)3-, -(CR2)4-, -CR=CR CR=CR-,

- CR2)2-, -XCHQCR2-, R N(C=X-NR

- XGraShiRaIYeBtesditstisin of $ie datdaneh Tapfk 2S or NR, I

The data have been represented as concentration curves of the substance
of the formula 112. Each line illustrates one curve at a given pentamidine

concentration.

FIG 2

Graphical representation of the data from Tabie 3

The data have been represented as concentration curves of the substance
monastrol. Each line illustrates one curve at a given pentamidine concen-

tration.

FIG 3 to FIG 25

NMR spectra of representative compounds of the formula |



10

15

20

25

30

35

-224_ Q denotes CH2Hal, CHO, COR2, CH2Ra, CH2OCORa,
CH2NCOR , CH2N(R )2, CH2OR , CH2OCON(R )2, CH20OCOOR ,
CH2NHCON(R ) 2, CH2NHOOOR , 5 Ra denotes
(CH2)"[X(CH2)1] R (CH2)n [X(CH2)n) z \\z O 10 RR
O(CH2)n [X(CHz)n Z (CH2)~--[X(CH2)n] mI~( z RR 15 R
R (CH2)n[X(CH2)nl mNR (CHz)n [x(CH2)n] m~2 R R 20
)n(X(CH2)n] N (CH2)n [X(CH2)n] (0142 --a S
(CH2)n[X(CH2)n] R (CH2)n [ X(GH22¥ m Na 5 "" N 42
(CH2)n(X(CH2)n] m N, _NR2 (CH2)n[ X(CH2)n) m NON 30
Patent Claims

1. Compounds of the formula |

in which
W denotes CH or N,

R' R% R’ independently of one another, denote H, R, A, aryl,
heteroaryl, Hal, -(CY2)s-SA, -(CY2)-SCF3, -(CY2)-SCN,
~(CY2)n-CF3, ~(CY2)-OCF;3, cycloalkyl, -SCHj;, -SCN,
-CF3, -OCF3, -OA, -(CY2)x-OH, -(CY2)-CO3R, «(CY2)p-
CN, -(CY2)n-Hal, -(CY2)n-NR2, (CY2)s-0OA, (CY2),-OCOA,
-8CF3, (CY2)a-CONRy, -(CY2):-NHCOA, -(CY2)n-
NHSQ.A, SFs, 8i(CH3)s, CO-(CY2),-CHs, -(CY2),-N-
pyrrolidone, CH(CH;)s-NRCOQOR, CHNRCQOR, NCO,
CH(CH2),COOR, NCOOR, CH(CHz)sOH, N(CH,),0H,
CHNHz, CH(CH2),NRz, CH(CH2),NR>, C(OH)R,
CHNCOR, CH(CHz)q-aryl, CH(CHgz)s-heteroaryl,
CH(CH2)uR', N(CH2:COOR, CH(CH2)nX(CHg)s-aryl,
CH(CHy)nX(CHa)n-heteroaryl, N(CH,):CONR;, -
XCONR(CH2)aNRz, NI(CH2)sXCOOR]CO(CHo)q-aryl,
N[(CH2)nXR]CO(CH2)r-aryl, N[(CHz):XR]CO(CHz)X-aryl,
N{CH2)nXR]SO:(CHg)p-aryl,
N[{CH2),NRCOORJCO(CHz)r-ary|,
NI{CH2)aNR2JCO(CHz)n-aryl, N[{CH3)aNR2JCO(CH2),NR-
aryl, N[(CH2):NR2]SOz(CHz)r-aryl, N[{CH2).XRICO(CHz)n-
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p (CHZ)n [X(CHz)"] NI ~ NHNz :NOp (CH)n Aryl

35 -225 (CH2) (X(CH2)N] mM NN~ ONHNo 07 -O NO >
~(CH2)~ Aryl HN O 5 HN 00, (CH2)~ Heteroaryl oN ~--0 (
CH2)-R Nn RR10 =R o ooc OR NHR2, NR2,

NR(CH2) n-aryl, NR(CH2)nOR O000R, 15 N-pyrrolidone

radi cal, OCOR, NR(CH2)nNR2, N (CH2)nNR2] CO(CH2)n-aryl,
N[ (CH2) NnNHCOOR] CO-aryl, R, N CH2(CH2)nOR] 2,

NR( CH2) nNOOOR,  X( CH2) nX( CH2) rZ2.3 NR( CH2) nX( CH2) nOH,

NR( CH2) nO( CH2) nOH, (CH2) nOOOR, QO CO NR(CH2) nCR, 20

aryl N (6 nice RPN AKRIPRIOH A Pl

Rlet %{_Igafw . N[ ( CHR[(CRZRXBIEQL{DHy) Hresteroaayly |
L (CF2) nRz] O O R, NHCBORIEO TN RfeRoary,
N[(CH>)NRz]JCO(CH;),-heteroaryl,
N[(CH2)-NR2ICO(CH;).NR-heteroaryl,
N[{CH2)nNR2]SO(CH;):-heteroaryl, O(CH2)nNRz,
X(CH2)sNR2, NCO(CH;).NR;, R' and R? together also
denote -N-C(CF3)=N-, -N-CR=N-, -N-N=N-,

Y denotes H, A, Hal,

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

Hal denotes F, Cl, Bror |,

R denotes H or A, in the case of geminal radicals R
together also denote -(CHz)s-, (CH2)4-, (CHz)2-X~(CHa)z
or -(CHz)2-Z-(CH_y)z,

R* R®, independently of one another, denote H or an unsubsti-
tuted or mono- or poly-OR-, NOz-, Hal-, CF3-, OCF-,
CN-, NRz- or SR-, aryl- or heteroaryl-substituted
N-pyrrolidone radical, -X-(CH2)20R, -X-CO(CH2)nCHs,
-X-(CH2)2NR;z, S-aryl, O-aryl, CHzSi(CHa)s, or together
denote -X(CR2)z-, -X-(CR2)3-, ~X-(CHCHOR)CHz)2-,
-X-(CHCH2NR2)(CH2)z-, -X(CH2)2NR2, ~(CR2)z-, (CR2)s-,
-CR=CR-CR=CR-, -XCHQ(CRz)2-, -XCHQCRz-,
R-N-(C=X)-N-R, -XC[(CH2)zOR]2CHzCH3-,

X denotes O, Sor NR,




10

15

20

25

30

35

Y i ; i e g o it . Bttt i e, g oo JE—

X000( CH2) nNR2, OS02A, 0OS02CF3, OSCQRAr, OCONR2, 25
OCH2( CH2) nNR2, Z denotes CH2, X, CHCO\IHZ

CH( CH2) nNRCOOR, CHNRCOOR, NCO, CH(CH2) nCOOR, NCOOR,
CH(CH2) nOH, N(CH2) nOH, CHNH2, CH(CH2)nNR2, 30

CH(CH2) nNR2, C(OH)R, CHNCOR, CH(CH2)n-aryl, R

CH( CH2) n- heteroaryl, CH(CHx)nR N(CH2) nCOO

CH( CH2) nX( CH2) n-aryl , CH(CH2) nX( CH2) n- het er oaryl ,

N( CH2) nCONR2, XCONR(CH2) nNR2, -224%-

N[ ( CH2) nXCOCR] CO( CH2) n- aryl 35

N[ ( CH2) ngR] CO( CH2)dasrdk I a

N[ (CH2) n§<5R] SQ2( CH2 aérg Wﬁ déOR ’

R )OO(N%']Z)C& g;g; \ m@éﬁn [ WHBORSNCH:DNHNIRT?;.
n n

N [ ( CH2) nXR] CO( C @?ﬁé@?ﬁ oéﬁ;ﬁhw o CHNFICBBRY!

N[ ( CH2) nXR] CO( CH2) nX- het er oar yl ,

N[ (CH2) nXR] SO2( CH2) n- heteroaryl, N (CH2)nN

RCOCR] CQ( CH2) n- heteroaryl, N (CH2)nN

R2] CO( CH?J n- het er gqgtes 10 N ( CH2) nNR2] CO( CH2) nN

R-heteroaryl, N (CHz)nNR2] SOz(CH2)n het er oaryl ,

Q(CH2) nNR2,  X( CH2) nNR2i , R6 denotes arylR R
or heteroaryl, eac%;ﬂ')f—v{m%)ly nsufstituted 15 or
nono- or pol ysubstltut ed by aryl e(@{zpar[lesza of %
R R
0
(CH)i—{X(CH,)\ 1- z }ﬂ
CHY—IXCH) —N 2
R R

]

R R
(CH)—IX(CH,) ]—N_ TR’ X
§ (CH )i —DX(CH,),] N .'z

o
s R R

(CHz),,—[X(CHz),,]m‘O (CHi)n_'[x(CHz)n]m_NO
2
(CH,),—IX(CH,) ]—<} R'  (CHY—IX(CH,) ]—-N\/:L
2/n 2nd o n nl
b

b

H

NA,

/=N
(CHy)—IX(CH,), ) —N NR, (CH)—IX(CH,) 1—N
n "m .
& =

y

(0]
’ _t A\ >—0\
N

(CH,);—IX(CH,), ] =N

o (CH,);Anyi
’

]

2
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LS

COR, NR2, CF3,

whi ch may be substituted by Hal, NO2, CN, A, OR OCOR

OCF3, OCH(CF3)2, or by Hal, N®, CN,

OR A -(C¥2)n-OR -0OCOR, -(CY2)n-C2R, -(CY2)n-CN,
-NCOR, -COR or -(CY2)n-NR2, 20 R7 denotes (C=0-R,
(CO-NR2, (CCO-OR, Hor A/ mdenotes 0, 1 or 2, 25
and n denotes O, 1, 2, 3, 4, 5, 6 or 7, 30 and

phar maceut i cal
tautoners, sal

|y usabl e derivatives, solvates,
ts and stereoispdbrs thereof, including

m xtures thereof in all ratios, where the conpounds of

the foll ow ng

for mul ae are except ed: 35

5- phenyl - 3, 4, 4a, 5, 6, j o

Ob- hexahydr o g[-l 2-tsl_| Inoline, -

7-chl or o- 5- phéetlr:lH ,,’:"’-W gﬁ] —N

(b- hexahydr o- 2H pyrano[3 2 c]- qU| nol i neL >_° NCH 1= A,y,

9- chl or o- 5- phenyl - 3, 40 4a, 5, 6, 1 ’

b- hexahydr o- 2H pW 0[3 2-c]- quinoline, 5 0

7- met hyl - 5- pheait\3 506,1

Cb- hexahydr o- 2 278 p )-Oiheitilyi NEN A N
5-phenyl -3, 4, 4a, 5° 6, 1 2 - >0,

(b- hexahydr o- 2H pyrano[ 3, 2-c] qui nol i n-7-ol , "N 0 (CHR s

9- net hoxy- 5- ph

enyl -3,4,4a,5,6,1

(b- hexahydr o- :{.-\I—l-pyrano[S c] - 10 qui nol i ne, 1|1

10- chl or o-
2-c]- qui

ooc ©

enyl - 3, 4, 4a, 5, 6, 10b- hexahydr o- 2H pyr ano[ 3

=2
o

7

OR, NHR3, NR2, NR(CHy),-aryi, NR(CH2).0R, COOR,
N-pyrrolidone radical, OCOR, NR(CH2)aNR>,
N[(CH2)sNR2CO(CHo)n-aryl, N[(CH2),NHCOOR]CO-aryl,
R!, N[CH2(CH2):ORlz, NR(CH2):NCOOR,
X(CH2)nX(CHz)nXR, NR(CH2)nX(CHz)-OH,
NR(CH2):O(CH2)sOH, (CH2).COOR, O(CO)NR(CH2).OR,
O(CO)(CHz2)aNR2, NR(CH2)sNR2, N[(CH2)aNR2]CO(CHz)r-
aryl, N[(CH2)oXR]CO(CHz)r-aryl, N[(CH2)nXR]CO(CHz)-
heteroaryl, N[(CH2)nNR2]JCO(CHz)r-heteroaryl,
N[(CHz)nNR2]CO(CHz)nR1, N(R}{CH2)nN(R)COOR,
XCOO(CH2),NRz, OSO,A, 0SO,CF3, OSOAr, OCONR;,
OCH2(CH2)nNR,

denotes CHz, X, CHCONH,, CH(CH2).NRCOOR,
CHNRCOOR, NCO, CH(CH2),COOR, NCOOR,
CH(CH2)xOH, N(CH2):OH, CHNH2, CH(CH2)nNRz2,
CH(CH2)nNR, C(OH)R, CHNCOR, CH{CH_)q-aryl,
CH(CHz)n-heteroaryI CH(CH2)sR', N(CH2),COOR,
CH(CH2)nX(CHa)p-aryl, CH(CH2)nX(CHz)n-heteroaryl,
N(CHz)nCONR;, XCONR(CH2)nNRz,
NJ[(CH,)nXCOORICO(CHy)n-aryl,
NJ{CH2)nXR]CO(CHz)n-aryl, N[(CH2)nXR]CO(CHz)nX-aryl,
N[(CH2)nXRISO2ACH:)r-arvi, "



9, 1 0-dichloro-5-phenyl-3,4,4a,5,6, 1

(b- hexahydr o- 2H pyrano[ 3, 2-c]- quinoline, "I! 15
8- chl oro-5-phenyl -3, 4,4a, 5,6, 1

Ob- hexahydr o- 2H pyr ano[ 3, 2- C] - qui nol i ne,

'8, 9-di chl oro-5-phenyl -3, 4, 4a,5,6, 1

(b- hexahydr o- 2H pyrano[ 3, 2-c]- quinoline, line 20

4- phenyl - 2, 3, 3a, 4, 5, 9b- hexahydrof uro[ 3, 2-c]Jquino ill
6-meth xy-4 Phen YI 2 3 3a 4 5,b-exahdrofu 9 hy |
ro3, 2clqui nolive o -226-

6- net hyl - 4- phenyl - 2, 3, 3a, 4, 5, 9b- hexahydr of ur o[ 3, 2- c] qui

"ot urof 3, 2- €] qui nDiGHAABRCOBRIEOIGHE R
4- phenyl - 2, 3, 3a, 4 N§(CHz)iNRACOCHA)uraM,3, 2- c] qui nol i ne,
25 8-nitro-4-phen [@12§m]é®@ﬁgamgﬂyd

rofurof 3, 2-c] quin
1- (2- phenyl -1, 2, 3, NRIRP UG AYIn- 4- y1 ) pyrrol i di n-
2-one, N[(CH2)aXR]JCO(CHz)n-heteroaryl,

1-(3-pentyl -2-p-t W[(EHQ%X%!]&O%CHSE*‘%@Y&BQ%Hi nolin-4-yl)p

l'idin-2- ,
)1”22 Imalt Eyl - g?genNﬂW)nﬁfﬁéﬁQb(QHzﬂrmtemaﬁlr ahydr oqui nol i
n-4-yl)- 30 pyrropNy@H) RICO(CH;)y-heteroaryl, .
Coqunoline. 4 att g@kg@a 50 kﬁ’feﬁ%@%%?ﬁtyﬂﬂ urofs

rogwnol i ne, 4- et N

2-clqui noline 4- Nﬂm{g)n_nﬂg QH2).NR-Batetodryb- hexah dro

10Y ni xahYdrof urof ﬁ[(a}ﬁj,“Nﬁo SGHKCH,).-heteroaryl, O(CHz)NRy,

15
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35

X(CHz):NRz, NCO(CHz)iNR;,

RS denotes aryl or heteroaryl, each of which is unsubstituted
or mono- or polysubstituted by aryl or heteroaryl, each of
which may be substituted by Hal, NO,, CN, A, OR,
OCOR, COR, NRz, CF3, OCF3, OCH(CF3)z, or by Hal,
NO,, CN, OR, A, -(CY2),-OR, -OCOR, -(CY2),-CO2R,
-(CY2)n-CN, -NCOR, -COR or «(CY2),-NR2,

R’ denotes (C=0)-R, (C=0)-NRz, (C=0)-OR, H or A,
m denotes 0, 1 or 2,

and

n denotes0,1,2,3,4,5,60r7,

and pharmaceutically usable derivatives, solvates, tautomers, salts
and stereoisomers thereof, including mixtures thereof in all ratios,
where the compounds of the following formulae are excepted:

5-phenyl-3,4,4a,5,6,10b-hexahydro-2H-pyranof3,2-cJquincline,
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-halqg c loro-4-hen -2 3 3a459b Y 8hP 35 -228-
5-(4-chl orophenyl )-3,4,4a,5,6,1

b- hexahydr o- 2H pyrano( 3, 2-c] - qui nol i ne,

5- (4- nmet hoxyphenyl) - 3, 4, 4a, 5, 6, 1(b- hexahydr o- 2H pyr ano|
3,2-c]- quinoline, 5

5- (3, 4-di chl orophenyl) -3, 4, 4a, 5, 6, 10b- hexahydr o- 2H pyra
no[ 3, 2-c] - qui noli ne,

5- (4- bronmophenyl ) - 3, 4, 4a, 5, 6,1Q§1hexahydro-2FLpyrano[3,
2-c]- quinoline, 9- nethyl 5- phenyl - 3, 4, 4a, 5, 6,

(b- hexahy o) 0

9- chl or 2 cg. ﬂ gﬁé/ry?ﬁ iﬁaé% Otgfllnexaq'ltvdpg 5'Hqﬁyrano[3 2-cl-

Ob- hexa Mﬁbﬁhgl—l- pyrano[ 3, 2- c] - qU| nol i ne,

5- (4- chl'or ophenyl ) - 9- |sopr§f 4,4a, 5 Ob-hexah dro

- 24 pyr Broblora-plwnyl-814ta.f Qh;he)gah angf3ebfhi ng

to CI ai @Mbv\hl ch R denotes A CF3 OCF3, SA, SCN,
20 SCF3, t-butyl, -CH(CH3)CH2CHS,

' SOIOf Opylmethyh&-lphenylamnla}a 6,18b- I'@xabyndmeﬁ-l-aymo& E@I-t 0

Caimlor 2 inwhich R2 denotes For H 25
quinoline,
5-phenyl-3 4,4a,5,6,10b-hexahydro-2H-pyrano[3,2-c]quinolin-7-ol,
g-methoxy-5-phenyl-3,4,4a,5,6,10b-hexahydro-2H-pyrano[3,2-¢c}-
quinoline,
10-chloro-5-phenyl-3,4,4a,5,6,10b-hexahydro-2H-pyrano[3,2-c]-
quinoline,
9,10-dichloro-5-phenyl-3,4,4a,5,6, 10b-hexahydro-2H-pyrano[3,2-c}-
quinoline,
8-chloro-5-phenyl-3,4,4a,5,6, 10b-hexahydro-2H-pyrano[3,2-c]-
quinoline,
8,9-dichIoro-5-phenyl—3,4,4a,5,6.10b-hexahydro-zH-pyrano[3,2-c]-
quinoline,
4-phenyl-2,3,3a,4,5,9b-hexahydrofuro{3,2-c]quinoline,
8—methoxy-4—phenyl-2,3.3a,4,5,9b-hexahydrofuro[3,2-c]quinoline,
-methyl-4-phenyl-2,3,3a,4,5,9b-hexahydrofuro[3,2-c]quincline,
4-phenyl-2,3.3a,4,5,Qb-hexahydrofuro[3,2-c]quinoiin-6-ol.
8-chioro-4-phenyi-2,3,3a,4,5,9b-hexahydrofuro3,2-clquinoline,
8-nitro-4-phenyl-2,3,3a,4,5,9b-hexahydrofuro[3,2-cjquinoline,
1-(2-phenyi-1 2,3 4-tetrahydroquinolin-4-yl)pyrrolidin-2-one,
1-(3-pentyl-2-p-tolyl-1,2,3,4-tetrahyd roquinolin-4-y)pyrrolidin-2-one,
1-(1-methyl-3-pentyl-2-phenyl-1,2,3,4-tetrahyd roguinolin-4-yl)-
pyrrolidin-2-one,
3-methyl-2-phenyi-1,2,3 4-tetrahydro(1 ,5]naphthyridine,
4-ethoxy-2-phenyl-1,2,3 4-tetrahydroquinoline,
4-(4-ch|orophenyl)-2,3,3a.4,5.9b—hexahydrofuro[3,2-c]quinoline,
8-chloro-4—pheny|—2.3,3a,4,5,9b-hexah_yd rofuro[3,2-clquinoline,
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4. Conpounds according to one or nore of Clains 1-3 in
which R3 denotes F or H 30 5. Conpounds according to
one or nore of Clainms 1-4 in which R denotes one of the
follow ng groups if R5 denotes HH O '0 or -X-(CH2)2
NR2 35 1 -225- X and R have the neaning indicated in
Caiml1l. 6. Conpounds according to one or nore of
Clainms 1-5 in which R5 denotes H 5 7. Conpounds
according to one or nore of Clains 1-6 in which R5,
together with R4, adopts one af,4ge follow ng neanings
0 10 ORNRZ Ra Ra X X X X or x 15 in which X, R and

Ra have ,ng 4 ndj ca i.n ounds
accor di %Eﬁsﬁg@hﬁﬁyﬁrgaﬁ%@- -V?'“? R"&P\Y"@H ezF]'
or thi Q;Pyolma denotes phenyl, 2-, 3- or 4-pyridyl,
pyrim dy hi enyl, each of V\,hl ch is unsubstituted

or nono-9- Wﬁhwpgm3ﬂuﬁ%ﬁ5bwbkmxahmﬂr&Myrm[3QFQ}
OCH( CF3), indine. OCCCH3 or 25 9. Compounds according to
one or re oFCIairrs 1-8 in which

5-(3,4-dichlorophenyl)-3,4,4a,5,6,10b-hexahydro-2H-pyranof3,2-c]-

quinoline,
5-(4-bromophenyl)-3,4,4a,5,6, 10b-hexahydro~2H-pyrano(3,2-c]-
quinoline,
g-methyl-5-phenyi-3,4,4a,5,6, 10b-hexahydro-2H-pyrano|3,2-c}-
quinoline,
9-chloro-5-phenyl-3,4,4a,5,6,10b- hexahydro~2H-pyrano[3 2-c}-
quinoline,

5-(4-chlorophenyl)-8-isopropyi-3,4,4a,5,6, 10b-hexahydro-2H-pyrano-
[3,2-c]quinoline.

2. Compounds according to Ciaim 1 in which
R’ denotes A, CF3, OCF3, SA, SCN, CH;CN, -OCOA, Hal,
SCF3, t-butyl, -CH(CH3)CHzCHys, isopropyl, ethyl or
methyl.

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
R® denotes F or H.

5. Compounds according to one or more of Claims 1-4 in which
R* denotes one of the following groups if R® denotes H:
OJ\—N} or -X-{CH,),-NR,

|
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e R denotes one of the follow n

OOH 15r G | r OHto, s/ Ha OH

g groups: 30 35 -230 F
F~r FI\ off OH 5\\~-OHOH\ OH\ OH\ OH O
HOwe FSS\F\F\F\ F10F/ FF t FFr S
2

0 SI Hal S/
N Br SCH3 25 10. Conpounds according to one or

nore of Clains 1-9 in which R denotes H 11. Conpounds
according to claim1 of the sub-fornmulae A to ID:

- 229~

X and R have the meaning indicated in Claim 1.

Compounds according to one or more of Claims 1-5 in which
R denotes H.

Compounds accerding to one or more of Claims 1-6 in which
R®, tagether with R*, adopts one of the following meanings:

OR NR, R ONF
SITECRRoRts

in which
X, R and R? have the meaning indicated in Claim 1.

Compounds accerding to one or more of Claims 1-7 in which

R® denotes phenyl, 2-, 3- or 4-pyridyl, pyrimidy!, furyl or
thienyl, each of which is unsubstituted or mono- or poly-
substituted by Hal, CN, NO,, OH, CF3, OCH(CFa)z,
OCOCH; or A,

Compounds according to one or more of Claims 1-8 in which
R® denotes one of the following groups:



e i

30352 3t- RaX R \'!TA RBR5NR R R-R8 X110 R
IB RBNRG RZR 15N RIC 3\ 14-1 NR6 20 2 RY
X(CH2)2XR R ID R3 25 N R6
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-230-

LU0, T
oY il LI
Rl s e X
D cRR A IR
ot el o

T B n.&p

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

1.

R’ denotes H.

Compounds according to claim 1 of the sub-formulae IA to ID-
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2R inwhich R R, R, RB Ra RS R6. R7 and X have the
meaning indi- cated in Caim1, 30 and denotes H, CH20R
or CH2ZNR2. 35 12. Conpounds according to claim1 of
the sub-formulae Aand B: - 232 RA R4 RRR RS R3A
RRBNRSNR6 RZR RZR7/ 5inwiich R, R, R3, R4,
R5, R6, R7 have the neaning indicated in Caim 1, and
the racemate thereof or other m xtures of the
enantioners. 10 13. Conpounds the sub-fornmulae It to
144a: F F 15CH FFO 20148 NOH 25

RB

1A
IB
Rl iC
Rs
N
R R
X{(CH,),XR
R1
3 D
R
N~ R
R? 112"

in which R, R', R?, R®, R%, R®, R®, R and X have the meaning indi--
cated in Claim 1,

and

R denotes H, CH.OR or CH:NRy.

12. Compounds according to claim 1 of the sub-formulae A and B:
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CHey O 121 N~ 301i OH 35 ~{ . 233 - 043 O H3C
12a ~~- 5 OH celrai 13 H30 10 CHCH3 15 14 H3C N/

OH 20 H3 150 25 OH 16 i 30N

in which R, R%, R?, R%, R® R®, R have the meaning indicated in Claim
1, and the racemate thereof or other mixtures of the enantiomers.

13. Compounds of the sub-formulae i1 to 144a:

H




L

i R il . e TR P

OH 35 - 234- HCH3 HBC OH 17 N/ | OH vH3 O 10 H3C

17a ~ ~ N/ | off OH 15 HCH3 H3C 18 'N 20 OH F~H3
OH3C 25 18a NOH 30 FICH3 O19 HBC N~ S 35 H3C
19a N s |

- 233~

I2a
5

13
10
15 14
20

15
25
30 16

35



Rt

5F F110 10 N CH3 15 111 1 \ N 20 CH3 0 111a N

25 CHCH3 30 112 HBC N O~ S 35 -236- HO 113 Hac HO
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10

"iH3 0 11 3a H3c 15

17

I7a

18

iI8a

19

- 234-

OH
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114 Br N Vg 20 OH 0 25 Br 114a N9 OH 30 35 -231

H3C\ 115 51 / OHCH3 0 10 116 H3 C N 15 H3C 116a

N 20"

-

C3 117 HBC 25 F { 30 118 C

-135-

192

10

(11

M11a

112 HC




NOH 35-238- 0118a | N 5 OHF FNF 10 119 0 \ N
HO\ 15 F N 119a O N 20 HOcH3 25 120 H3c | F N
~ F 30 35

-236 -

113
5
10
i13a
15
0
114 Br O
N
m >
OH
25
114a
OH
30

35



A P T S R e N

239- H3 121 5 FJF~z H3ICC H3 10 121a O N 15 F F
20 H3 122 HBC N 25 H3 «cll~c 123 H3C 30 I / 1 35 240
- HBC CH3 124 O N 5 F H3C CH3
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-431-
H,C
115
OH

i16
I16a N
117

F
118




10 124a o N 15 F H3 20 125 Ns - H3 25 H3C F

126 / N

30 s 3 127 N 35 -24t- CH3 OS 127a N 5 CH3 H3C CH3

128 0 10 N F
-23% -~
118a
5
10 119
15
119a
20
25
120 F
F
30

35
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129 1 N\ 30 HO 35 -

10 C CH3 HIN3 130 15 HIN C CH3 20 130a 25 S N\

{21

121a

o)

242 -

F 15 CH3 H3CCH3 128a 0 20 N FF 25 CH 'tit O

CH H3 0 H3C 129a N

123

5
~S

C
HO
0
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o g S ) s ot Y N " . i 55 g e

131 30 N~ 1 35213 0 NN~S 131la NCH3 132 10 F IN
15 H3 H3C CH3 132a Co 20 NF 25 CH3 NJ 133 O N 30
HO 36 -24- PN. CH3

124

1243 C

125

127
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0 133a N 5HO0 10N 134 f ~0CH3 15 H3BC CH3 QN

kiR Rl R e R G

134a 20 OCH3 H3C CH3 H3C CH3 25 H3C 135 NF 30 35

-245- H3C CH3 H3C N 135a F

-2 -

|27a "‘@

128




i e i

10 136 N O 15 H3C CH3 CH3 Nz~ 20 136a N 0 25
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0 C
HBC CH3 CH3 N 30 137 N'.~ 35 CH3 138 H3C CH3 | \
5 NCHCH 3 0 10 139 H3C I \ NN 15

-242 -

129a

130

131
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FH3 H3C 1 I1l;~, Y.

139a N 20 |

N CH3 140 CHIsSN 25

30 35 2W- CH3 H3C CH3 140a 0 5 N s 10 HC 141 N 15
0O HC CH3 CH3 20 H3C 20 141a N 25 0 HBC CH3 CH3 30

I31a

132

-243-




35 - 248 H3 H3C 142 5 OF H3 H3C 10 142a N
c5>. ,JcYF 15 H3' Y 143 H3C H3C/ N 20 04 F N 25 144
H3 H3C CN, 0 30 N 144a H3 H3C CH3 O 35

10
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- 24t a
CH,
e
o
133a
N
Wy
2
134 N
d CH,
HC Ten,
r
N
134a
0 CH,
135
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-249- 14. Process for the preparation of conpounds of
the formula | according to Cains 1-13 and
pharmaceutically usabl e derivatives, salts, so

tautonmers and stereoi soners thereof,

t hat

a conmpound of the formula Il 5 RH R3\

10 Rz in which R, R2 and R3 have the neanings

indicated in daim1l,
the formula |11
nmeani ng i ndicated in Caim1l,

vat es,
characterised in

NH2

is reacted with a conpound of
150 m H~ Re2#~in which Rs has the
25 and with a conpound

of the formula |V, kRe doubl e-bond isoner thereof (E

i somer) or m xt®
Wand R5 have the

- 250-

tf

indicated in daim1l,
3

1352
136
1362 N
0
H,C—t—CH,
CH,
N

I

137

ereof 30 IRAa S IV 4 in which

35



10R10 each, independ

il

and, if desired, a radical R7 which denotes His
converted into a radi- cal R7 which has a nmeani ng ot her
than H, and/or, if desired, 5 a base or acid of the
formula | is converted into one of its salts. 15.
Process according to Caim 14, characterised in that
the reaction is <carried out in the presence of a
protonic acid or Lewis acid. 10 16. Process accordi ng
to Caim1l4 or 15, characteri sé@pin that the reac- tion
is carried out in the presence of trifluoroacetic acid,
hexaf | uoro- i sopropanol, bismuth(ll1) chloride,
ytterbiun(ill) triflate, scandium(Il1) triflate or
cerium(1V) ammoni unfHitrate.Q15™7. Medicanents
conpri sing at Ieast one conp-und of the fornula I
according t 337 an
usabl e der”gg trves,
st er eoi soners thereof ;
all ratios, and optionally exci pi and/ or adj u-
vants. 18. M xture conprising ong nor e conpounds of
the formula I according to Clains”1 to 13 and an
anount of one or nore conpounds of the 25 fornula V,
analogues thereof and/or netabolites thereof, R RI1
-(CHz)P_Z' 30 10 ek 35 Y and Z' each,
|ndependently of ong @Hot hery, denote 0 or N, R9 and
el | y~of one anot her, denote H, OH,

nlvaue t aut omers and
’ 'xtures thereof in

hal ogen, ngg-
N
15
139a x
20 N
140
256
30

35




R T T "

10-al kyl, OCF3, NO2 or NH2, n denotes an integer

between 2 and 6 inclusive, and R8 and R' are each,

i ndependently of one another, in the neta- or
para-position and are selected fromthe group: 5 <NH
NOH NI NH2 NH2 N I1i N~ -<i and NOH JI | | ~\! 10 N
NNNH2 CH 19. Mxture according to C aim 18, where
t he conpound of the formula V 15 used is pentam dine
or salts thereof. 20. Use of <@hpounds according to
Clainms 1 to 13 and pharmaceutically wusable
derivatives, salts, solgites, tautomers and

st ereoi somers 20 thereof, hncluding m xtures thereof in
all ratios, or the r&Maccor d- ing to Claim218 for
the preparation of a (canent for the treatnment i
of diseasef whi ch can[ nfl uenced by the inhibition,
regulationﬂ)r?d/oorm on of the mtotic notor

5 Cainms 1 to 13 1or the myxture according to Claim18
for the preparat " a medi canent for the treatnent
and prophyl axis of cajcer diseases. 30 22. Use
according to Caim2Iwhere the cancer diseases are
associated wth at ur fromthe group of tunours of
t he squanous epitheliu bl adder, stonach, ki dneys,
head and neck, oesophaglfs, cervix, thyroid, intestine,

10Iiver, brain, prostat 2 rogenital tract, |ynphatic 35
system stomach, |aryAx apd/or lung. - 252 23. Use
according to Claim22, whese the tunour originates from
the group|#f nonocytic aem a, |ung adenocarci nonsg,
smal | -cell [ung

15

20

l41a
25
30

35
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carci nomas, pancreatic cancer, glioblastoms and breast
carcinoma and colon carcinoma. 5 24. Use according to
Claim 21, where the cancer disease to be treated is a
tunour of the blood and i mune system 10 25. Use
according to Claim 24, where the tunmour originates from
the group acute nyeloid | eukaem a, chronic nyeloid

| eukaem a, acute |ynphatic |eukaem a and/ or chronic

| ynphatic | eukaem a. 26. Use afsgganpounds of the
formula | according to Clainms 1 to 13 and/or 15
physi ol ogi cally acceptable salts and sol vates t hereof
for the prepara- tionpgf a nmedicanment for the treatnent
of tunmours in conbindtfon with a therapeutically
effective anmount gfe more conpounds of the

&~
formul a V, anal ogues t @» and/ or netabolites
thereof, 204¢ R Re+ Y'N@t\P z' Rto Rs V 25 in

which Y and Z' each, indepepdently of one another,
denote 0 or N, RO and RS _eas jpefependently of one
anot her, denote H, OH, - 30 10-al kyl, OCF3,
NC2 or NH2, n denotes a teg etween 2 and 6

i nclusive, and R8 and R++ are each, independently of
one another, in th&Hgeta- or para-position and are

sel ected fromthe ggoup. 35 - 2.53 - ~NH NOH NH2 NH2

142a

143

144

144a



5 ~NNNand NOH N H NH2 CH where 10 the conpounds

.inhibitors. 29. Conpo
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of the fornmula I and the conpounds of the fornmula V,
anal ogues thereof and/or netabolites thereof are
adm ni stered sinmul- taneously or within 14 days of one
anot her in amounts which are suf- ficient to inhibit

the gromh of a tunour or of other hyperproliferative
15 cells. 27. Use according to Claim 26, where the
conpound of the fornula V useB§ys pentanmi dine or salts
thereof. 20 28. Use of conpounds of the formul a |

accqrdi | Il abcordin
2ccdd abitabéss fof i propafauin o eBroun e Pl fRfingl| according
tion of taommscarrerandfpmarmheeutmaay naahle@ierwaimﬁsr galts sol-
where a ther eutlca effectiv

of the {VatafufaHtpmess %@A étﬁﬁ?%@?%&setagf%)?? %hr?g%?;g I\ ?ﬁ
radi ot hey aipaiiKh 8f thaTmsag If rom  the group 1)

oest rogen receptor nodul at or, 2) androgen receptor

nodul ator, 3) retinoid receptor nodul ator, 4) cytotoxic
agent, 5) antipraoljiferative agent, 6) prenyl-protein
transferase inhi bifts MG 30 CoA reduct ase

i nhi bitor, 8) Fﬂ\/éy e i nhibitor,|9) reverse
transcri ptase i nhimi [

9 he formula | according to
Caiml, in which Q dengtes R8, and R8 has one of
the foll owi ng nmeani ngs:™ NHR2, NR2, 35 rrolidone
radical, OCOR, NR(CHz)n-aryl, NR(CHz)nOR, COOR, N py
-z54- NR(CH2) nNR2, N (CH2) nNR2] CQ(CH2) n-aryl,

N[ ( CH2) HWJW 55’2? BH)‘%[R@H%QUEXM!% in Claim 1,

NR( CH2) Y nX(

is reacted with a compound of the formula m

/“\s' i

in which
R® has the meaning indicated in Claim 1,

and

with a compound of the formula 1V, the double-bond iSomer thereof (E

isomer) or mixtures thereof
R4
‘\\/Rs

in which R* and R® have the meanings indicated in Claim 1,



NR( CH2) nX( CH2) nOH, NR( CH2) nQ( CH2) nCH, ( CH2) nOOOR,

O CO NR(CH2) nOR, (CO) (CH2) nNR2, NR(CH2)nNR2, 5

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

N[ ( CH2) nNR2] CO( CH2) n- het er oar yl ,

N[ (CH2) nNR2] CO( CH2) nR',  N(R) ( CH2) nN( R) OOCR,

XCOQ( CH2) nNR2,  OS02A, OSQ2CF3i OSQ2Ar, OCONRZ2 or
OCH2(CH2) nNR. 10 30. Conpound agggw ding to Caiml
having the following formula: NyN Oj) N CH3 15 F3C

N i e derivatiyves, .
sol vat os oo AR FHEGIEL™hien SRB0IE A3 Vel nors raci-
i ncl udi ngalrxwhichshashemeahingotisdrithamH, os.  31. Conpound

according to Claim1, selected fromthe group having
the 25 following fornulae: CH FF 30 F H 35 455- 0

~S0/ G tandioF; if desired,
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a base or acid of the formula | is converted into one of its saits.

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-
tion is carried out in the presence of trifluoroacetic acid, hexafiuoro-
isopropanol, bismuth(Ill) chioride, ytterbium(lll) triflate, scandium(lIl)
triflate or cerium(IV) ammonium nitrate,

17. Medicaments comprising at least one compound of fhe formula |
according to Claims 1 to 13 and/or pharmaceuticaily usable deriva-
tives, salts, solvates, tautomers and sterecisomers thereof, including
mixtures thereof in all ratios, and optionally excipients and/or adju-
vants.

18. Mixture comprising one or more compounds of the formula | according
to Claims 1 1o 13 and an amount of one or more compounds of the
formula V, analogues thereof and/or metabolites thereof,

RS
R e
10 9
R R v

in which
Y’ and Z’ each, independently of one another, denote O or N, R® and
R'? each, independently of one another, denote H, OH, halogen, OC1-
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5 F 10 NHz F F 15 N and pharmaceutical ly usabl e
derivati ves, solvates, tautoners, salts 20 and

st ereoi soners thereof, including m xtures ther [
all ratios. 25 30 35 ) eof i

- 251~

10-alkyl, OCF3, NOz or NHz, n denotes an integer between 2and 8
inclusive, and R® and R'" are each, independently of one another, in
the meta- or para-position and are selected from the group:

NOH N
L
N
, H \
—(’Nj -——</N\” and NOH
N N"N NH,

cwl . "

19. Mixture according to Claim 18, where the compound of the formula V
used is pentamidine or salts thereof,

20. Use of compounds according to Claims 1 to 13 and pharmaceutically
usable derivatives, salts, solvates, tautomers and stereoisomers -
thereof, including mixtures thereof in all ratios, of the mixture accord-
ing to Claim 18 for the preparation of a medicament for the freatment
of diseases which can be influenced by the inhibition, regulation
and/or modulation of the mitotic motor protein Eg5.

24. Use of compounds according to Claims 1 to 13 or the mixture
according 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 associated
with a tumour from the group of tumours of the squamous epithelium,
bladder, stomach, kidneys, head and neck, oesophagus, cervix,
thyroid, intestine, liver, brain, prostate, urogenital tract, lymphatic
system, stomach, larynx and/or lung.
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23.

24,

25.

26.

-252-

Use according to Claim 22, where the tumour originates from the
group of monocytic leukaemia, lung adenocarcinoma, small-cell lung
carcinomas, pancreatic cancer, glioblastomas and breast carcinoma
and colon carcinoma.

Use according to Claim 21, where the cancer disease to be treated is
a tumour of the blood and immune system.

Use according to Claim 24, where the tumour originates from the
group acute myeloid leukaemia, chronic myeloid leukaemia, acute
lymphatic leukaemia and/or chronic lymphatic leukaemia,

Use of compounds of the formula | according to Claims 1 to 13 and/or
physiologically acceptable salts and solvates thereof for the prepara-
tion of a medicament for the treatment of tumours in combination with
a therapeutically effective amount of one or more compounds of the
formula V, analogues thereof and/or metabolites thereof,

Y'~—(CH,)\;—2

10 g
R R v

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, hatagen, OC1-
10-atkyl, OCF3, NO; or NH,, n denotes an integer between 2 and 6
inclusive, and R® and R"" are each, independently of one another, in
the meta- or para-position and are selected from the group:
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27.

28.

29.

N Nwy
<3
N H—‘N

cHl '

where

the compounds of the formula 1 and the compounds of the formula V,
analogues thereof and/or metabolites thereof are administered simul-
taneously or within 14 days of one another in amounts which are suf-
ficient to inhibit the growth of a tumour or of other hyperproliferative

cells.

Use according to Claim 26, where the compound of the formula V
used is pentamidine or salts thereof.

Use of compounds of the formula i according to Claims 1 to 13 and/or
physiologically acceptable salté and solvates thereof for the prepara-
tion of a medicament for the treatment of tumours, where a
therapeuticaily effective amount of a compound of the formula ! is
administered in combination with radiotherapy and a compound from
the group 1) oestrogen receptdr modulator, 2) androgen recepior
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.

Compounds of the formuia | accordi'ng to Claim 1, in which Q denotes
CH2R?, and R? has one of the following meanings: NHR;, NR2,
NR(CHz)q-aryl, NR(CH2):OR, COOR, N-pyrrolidone radical, OCOR,
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30.

31.

- 254~

NR{CH2)aNRz, NI(CHz):NRCO(CH,)-aryl, Nj(CHz):NHCOORICO-
aryl, R', N[ICHx(CH),OR]z, NR(CH2):NCOOR, X(CH2)nX(CH,)oXR,
NR(CH2)nX(CH2)sOH, NR(CH2)2O(CHz),OH, (CH,):COOR,
O(CO)NR(CH)1OR, O(CO)CHz),NR2, NR(CHz),NR,,
NI(CH2)aNRICO(CH2)s-aryt, N(CH,),XRICO(CH,)o-aryl,
NI(CH2)nXRICO(CH,)s-heteroaryl, N[(CHz):NR;]CO(CHz)a-heteroaryl,
NI(CH2)nNR2JCO(CH2)iR", N(RYCH2):N(R)COOR, XCOO(CH;)NR,,
0S0,A, OSO:CF3, OSOAN, OCONR; or OCH(CH;)NR.

Compound according to Claim 1 having the following formula;

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

Compound according to Claim 1, selected from the group having the

following formulae:
CH
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‘and pharmaceutically usable derivatives, solvates, tautomers, salts

and sterecisomers thereof, including mixtures thereof in all ratios.





