"WD 20041002965 PCT/ | EP2003/ 1006555 Aryl car bonyl pi perazi nes and

het er oar yl car bonyl pi perazi nes and the use thereof for treating benign and
mal i gngnt . di seases _For the next few years, a dranmatic increase in oncoses
and t umB@ U4 P88eat hs is expected worl dwi de. |n 2001, PRIVERRAOILH06555
approximately 10 million people were sdffering fromcancer and over 6
mllion people died fromthis disease. The devel opnment of tunors is a

f undamehvasargpeyaie Grinasatst hesetpanylsatbanyininerazginastand theoess theredfiier ani nal

ki ngdongadtthg PeniHERMBSmalldiai&eaksy recogni zed mul tistep model of
carcinogenesi s assunes that as a result of the accumul ati on of a nunber of

mutations in an individual cell it is so nodified inits proliferation and
~differentiation behavior that finally, via benign internedi ate stages, a
mal i gnant state with netastasis is reached. Behind the term cancer or

t umdr; FPrdng RPEAEW ypaist ademgticHnersese intnsogg0andvinpuselatedi ddathsals edpetad es

hi des ihsRiide. BHORDES whAWIRE OFBR i | gnank menper. The nost
i mpor t ant tlzn%rs ar e’ {hose o%ﬁﬁ%'jﬂ%ﬁg,&fﬁ{éﬂ%} gégg’g \ﬁ%gt Uteffeg-. ﬁ@%far{cﬁ"e .
neck of2ndhevert &r gllion meopleosliast &om s hdiackhsendi e cleyelbhmehtirafetuamds dered |
i nt est if§dantdiBall didtBk o 2R H; em T re.great differences with
respect {0 Course, progH ggfg@gﬁ@ﬁsaﬁéﬁfpﬁgﬁ%te@:ﬁoﬁgglr‘?,gger %“'Fﬁgfﬁ'”%g%’ Sf‘gf'he |
cases MelgvAi 286 geskilE reerandaddmuttistenr wpdeindfctartinogeandsisc assamesnthahes a
advygncegs st 396 9L Faicam ' r it h,di fiicult ro.o.
untreatabl e. The %Lﬁﬁrryee pi It_agrﬁjs% oig{r\ugag%%g@ng?odﬁvé?%lg?ﬂi'ﬁl’s %Wﬁg'@ﬁ‘? nits
r enovalProliferatien andodifiarmtiatiore thehavitre tizgdyfindly, sigi benigh gteratedity asteps, id  has
still nedigRsaNsiBRSSHR! vel i s.Which bring, about nay ked
~prol ongat Fon ‘of the su'ﬁ(\e/tlraggsgt '?n%ggqé%\%eﬁﬂg@%eo}%me%n%eﬁr% g ha hnical

wi despPEdde ydihi moteutiran 00 varidies individeblodiecaseartiidesfitde!ft Mrncveentampreked in

medi cagBingy T resent i ntion relates to
novel aryl ?gnaﬂrdﬂ %llteq% gﬁgg]tra@/ﬁérsﬁ %?‘ﬁg 3?@%0 ré%ﬁédﬁozr?ﬁﬁ &orsgooﬁéfﬁ%hngn@eﬁtﬁ%?sﬁ,
hot®| o stersich, Weairokanfiton utands, ube passtatediteanesd snd ineciant ilegk aindf wrait he

treat . -af i i rs.in.h ns_and .pammal 5. For
ol ETEstne) (n8RL0MARE B HATh TR o gl B R Be S e £8558na wo
2002 BUo008sodotherdny befrgyiony Moenttizari S0RGOE thes tadast mtognidedinsiutesta sdliged
acri di pes i j . : L ¢ i perazi des havi.n i ren

ot 1 canmrors Bl SEne e n B Sl RECALRREYH B AR RGOS Be BY e e minaiitods o
1102749 Higeaisplegiiys §yee frillaor ehearter icontrohars stithsurgical antriosplagraaliativh ainar

hayd ngcanhéhasher ikl s Rd of Wgiicl, operti ar escribed A tumor 35

action is nel thg'r deé@tr.i Begj?nor ggggnﬁggst'gg{a%%g" Hot geen poss'%le to éleve{c’p
medicaments which bring about a marked prolongation of the survival time or even a
complete cure in the widespread solid tumors. It is therefore meaningful to invent novel

medicaments for the control of cancer.

25  The present invention relates to novel aryl- and heteroaryl-substituted piperazinylcarbonyls
~ and their homologs, their preparation and use as medicaments, in particular for the treatment
of benign and malignant tumors in humans and mammals.

For example, in the patent specificatiohs WO 2002 008194, WO 2002 008192 and WO 2002
30 008190 of the company Zentaris AG substituted and unsubstituted acridine-, quinoline- or

pyridinocarbonylpiperazides having anticarcinogenic properties are described.

In the patent specifications DE 1102747 and US 3843657, fluorene derivatives having

antispasmolytié or having antibacterial and fungicidal properties are described. A tumor
35 action is neither described nor suggested.



‘Xant hene derivatives are described in the literature as antispasnolytics
(US 2742472) and antiulcer agents (US 3284449). A tunor action is neither -
descri bed nor suggested. Ci nnoline derivatives of the abovenenti oned
substance type are nentioned in the li#erature having different biol ogical
propertjes, for exanple as antiinflammuatories (J. Med. Chem 1966, 9, 5
664) or*#YIFHyITNGYES PR E5pcliped i Hiediiarietise agl antiPhagmelytias (LU$D2742372) a8d - 97;

US329905MLicePagdiiamus aokiiam)i & tgbt H&ibn @ﬁ%ifﬂepﬁgs&%redwgﬁ@e%%d; Ginnoline

| soqui %J ne derivatives and their use as local anesthetics are descri
by F. yales 9l thenebqugieptiened: ogstargg (1Bpe @ anartipne/in dow ditsrature having

I soqui npfrdreRsbigfogldaf pARRMARRE Rl QRRGIS LE %'y'?ﬁg%%@éﬁ@zﬁﬁg%%%ﬁ 9,

antipyretics, antiarrhythm cs and sedative .
tundr L% oF hgving ChS sty fbspncrel ehel Phaggese 4897, 5dx 816I7eHSEA0070). A

i sot hi ag@bescthgs fesferidbediden nbheu@aetf%gjt specification US 4001237 and by A
Carenzi et al. Arzneimttel Forsch 9, 39, 642 as potenti al

anti hypertensives. In addition, 15 isoxazoles are described as fungicides

(J. Hei iretin@lderi ; 10, P l es,are
o7 cover Lanine ceties tno MelllS: ar bea ok bR e mre S g T0, P Rk L n
r ecept orRRAERGLIH1s SEE)HI0GA1 Bt Mpeaguer, dsocainolifes obanabiovenferibded €hertural 995,
304083Ype BRViRE asPiftipDRAGLET A RbrRY td : i Chem
LR et %9 PR o AR el el o1 fy oS, A
sugges t¥aor IVt isdehersdegedberbmrisoagestéth the literature as conpounds having
antiinflammtory and hypnotic properties (S. Sugiura et al. J. Med. Chem
1977, 20, 80), as anxiolytics (J.K Chakrabarti et al. J. Med. Chem 1989,
32, 25T7E9razelay PAY iseitipinies eiei dascibashiarthe estenGspedidatipn iU 4601287, andasynaco

d. Scic ; ; i RQI . . i (R 25 L
a3, ey af BBl ESrsCRCMRY 59 01a B FRERLy VAR et Tl sR L oce,

29%° é_éﬁozeg)fes e dasphikechay bnoisilss dd. Heindigdml. &us. { Gf MEdrdheim, 697810, Fnmco
Foot oo Veoxd 2 sRmodAlly coRfllboh ARt TferER 2 Ak A9a s OHDPRRAA0 042

factor Xa inhibitors ‘ﬁTbV\m1 _ . atrves

( EP100ECERIOr 285290RGIS (hbst Siriege! ¢irmli Biropean (VI8¢ BITIG0). 1098, 88, 8VRMavegept or
ant agogh ) ¢ L ORal i.ther,,d i e r ggest ed.
T R N eRtcr e PIRALR) o e BB Bbigd e QR oRbbu RS rBorer B A EH
consi sBFtEY &F neither degojibed aakdsusgestedar yl - substi t ut ed pi perazi nyl car bonyl
arggratics are suitable for the preparation of medicanents and these in
particular are suitable for the treatnent of benign and nmalignant 35

t unor sPYTRERIEE dRTRg MEdtiends imdhediteratune t ére compeends dmpinge ahiiioffarmoe®ky and

CONMPOURgShotit OFRobBficd” @IPSugiura et al. J. Med. Chem. 1977, 20, 80), as anxiolytics -
(J.K. Chakrabarti et al. J. Med. Chem. 1989, 32, 2573), having antibacterial properties (G.
Palazzino et al. Farmaco Ed. Sci. 1986, 41, 566), as cannabinoid receptor antagonists (R.

25 Lau et al. J. Med. Chem. 1999, 42, 769; R. Pertwee et al. Eur. J. Pharrﬁacol. 1996, 2986,
169), as alpha adrenoceptor antagonists (G. Ermandi et al. Farrﬁaco Ed. Sci. 1998, 53, 519),
as histamine H3 antagonists (W0O2003004480), as factor Xa inhibitors (WO001/19798), as
sedatives and analgesics (EP1006110), as cholinesteras-e inhibitors (W(098/39000) and as

CRF receptor antagonists (US9720835). A tumor action is neither described nor suggested,
30 |

It has now surprisingly been found that novel compounds from the group consisting of the

aryl- and heteroaryl-substituted piperazinylcarbonyt aromatics are suitable for the preparation

of medicaments and these in particular are suitable for the treatment of benign and malignant

35  tumors. According to this aspect, in the present application novel compounds from the group

' consisting of the aryl- and heteroaryl-substituted piperazinylcarbonyl compounds according
to the general formula 1 are claimed,



‘consisting of the aryl- and heteroaryl-substituted piperazinyl carbonyl
conpounds according to the general fornula 1 are clainmed, 3 3 RL~-N
7°{CH2)m (1) (CH2)~'~/ i -R4 where the substituents have the follow ng
meani ng: RI': fluoren-9-one, isoxazole, &innoline, isothiazole,

i soqui noline, 9Hfluorene, 9H xanthene and 1 Hpyrazole, 10 where the
bondi ng can take place vi-a any--desired and possible ring nenber of the
het er oaryl or radi cal and the aromatics and heteroaromatics can be
nono- or polysub |tute 3or unsubstituted, R2: 0, S; 15 R3: represents one
or up to 16 s cmwmcuaw fromthe group: H, unsubstituted or
substituted alkyl, ﬁal COOH, 'CONH2, where the substituents can be
arranged vi ci nalCi,» ally on t he heterocycle 20 R4: unsubstituted or
sub$tituted aryl, unsubstltuted or substituted heteroaryl, unsubstituted

8r 'SUbS\FVl‘lL%]!‘éttﬁgs%é"t:Yueqﬁé'b% eﬁﬂg%ﬁ gtq_hg% Iﬁewbs“ tuted al _kyI hetaryl; m n:

_ € expression meani ng of this invention
conprises the halogen atons fluorine, chlorine, brom ne and iodine. The

h t t
G SR B FaERh R ondhd ool VR g Bl S LR SO0 BRI 3 SaelEhe
mangane@’ed tdiwyrazgle, The expression "alkyl" within the neaning of this

i nyent i I e satu at ed hydroc rbo radi cal s,
wni h CaperpEbRa BBk DIEEI FhREeRed Y BR bR Forti e e T
pol ysubwtaryluadidal andihe gramatios 26d Getraarematicsecan®e 2Anel dqtplssibst®Red @r --
al kenyILg]S@1 % g%dzo al kynyls. In this context, alkenyls have at -| east one
C-C do and al kynyls at | east one C-Ctri pl e bond. Advant ageously,
alkyl is selected fromthe group which 35 conprises methyl, ethyl,

n- pr opyg (g ropyl, n-butyl, sec-butyl, tert-butyl, n- pentyl, iso-pentyl,
neopent y% 'n- hexyl 2-hexyl, n-octyl, et hyI enyl _(vi nyl), ethynyl, propenyl
(- GHZCH:CHZ 4

R3: represents one or up to 16 substltuents se[ected from the group: H, unsubstituted or
substituted alkyl, halogen, COOH CONH,,

where the substituents can be arranged vicinally or geminally on the heterocycle;

20  R4: unsubstituted or substituted aryl, unsubstituted or substituted heteroaryl,
' unsubstituted or substituted alkylaryl, unsubstituted or substituted alkythetaryl;

m, n: 0-3,

25 _The expression “halogen” within the meaning of this invention comprises the halogen atoms
fluorine, chlorine, bromine and iodine. '

The expressicn “metal” within the meaning of this invention comprises metal ions such as
sodium,-potassium, lithium, magnesium, calcium, zinc and manganese ions.

30  The expression “alkyl” within the meaning of this invention comprises acyclic saturated or
unsaturated hydrocarbon radicals, which can be branched or straight-chain and
unsubstituted or mono- or polysubstituted, having 1to 20 C atoms, i.e. Cy-gp-alkanyls, Cu-5¢-
alkenyls and CZQZO-aIkynyls. In this context, alkenyls have at least one C-C double bond and
alkynyls at least one C-C triple bond. Advantageously, alkyl is selected from the group which

35  comprises methyl, ethyl, n-propyl, 2-propyl, n-butyl, sec-butyl, tert-butyl, n-pentyl, iso-pentyl,
neopentyl, n-hexyl, 2-hexyl, n-octyl, ethylenyl (vinyl), ethynyl, propenyl (-CH,CH=CH,: -



- for a 3-

. nmono-

CH:CH-CI-B -C(zCHZ)- CH3) , prop'ynyl (-CH2-CGCH, -C=C-CH3), butenyl,

butynyl, pentenyl, pentynyl, hexenyl, hexynyl, octenyl and octynyl. The
expression "cycloal kyl" for the purposes of this invention denotes cyclic
hydrocarbons 5 having 3-12 carbon atoms, which can be saturated or
unsat urated, unsubstituted or substituted. The cycl oal kyl radical can al so
be partC¢PC&15WB 63 @bhydyﬁbn30ﬁywteaHzIhé%ﬁxﬁEQQEHQnb&haﬂebﬂgyﬁJg&Mewmands
yclic organic radical, which -
contalngenynwb @?mxih%§¥W HS?ngﬁ FynMlcor 5 heteroatons, where the
heteroatons 10 are identical or different and the cyclic radi cal is
sat ur at ynsat ur at e not arona .and can ,be unsu st|t
of TP PLETREr O ar The HepusRTE pb his A EET HETET EYER By g
poI y&ychawngy&ﬂérrcarebaf aomepl wigdhercaat berssatetau tonrogwaiurgbexdg&msamlnﬁadifmrr
ref rr that t het er ocyclyl radical. e ed fron1the gr oup
whi ch cSATHES eSS P aiot B b bt E bl PSS S1stey |
plperldlnyl pi perazi nyl and nDrphoIinyI, where 15 the bonding to the
conpound of the general forpula 1 can take glace via_any desired ring

menber 6Pe SHBrasEPAr GEREPYEVE adands for g dxpredsi tnor Brygmbeled hyalia pganic

meani ngrfRfica Witsch ByRahk %ﬂle@@@ﬂ%pﬁél@éﬂ?@ 8, A0 BaRSs, Wheléeefheaflelte%omﬁi&yl s,
napht hyl s and_ant hracen The radi cal's can al so be f Used further 20

sat- 1} at 8@, 'depiaH Pérﬂlf@?je% ﬁé‘gtﬂﬂﬁ sYd8 reﬁiw%{r'aﬁatqr%teﬁ'.%g@ﬁ@f%ﬁ% bLEé:@h aggmatic

- radi cal ak@Bak 8e RIESSSMtuted Br hh'@ﬁb'b&{pbdl)}éh%gtltgfed”‘?H@heﬁ&od};@ie%%ﬁbaﬂéd beibed dfar m

where the aryl substituents can be ‘identical or différent and can be in
any desPir et BAMCYSHS sustesn-pbEseTesh h@’Fef?q‘f@m&r gle nitrpgepyx oxgan Rd- sidfuer Balsy|

st ands f):%'ferﬁeo5'that6‘thé’r hcztem%?@ﬁr ‘?é’dl@é{ﬂé Cse@éc@é@tﬂr&nr l cFoup WMAhER  c8Rtains

contains at |east opt i onal al so 2, or 5 heteroatons where t he
heteraneHﬁEy‘HP%‘rYId@H?N‘FHPP%?“WHYFF@F‘@HY’ a'ﬁar"#'ﬁlé pieeieetyyanemeroiayl, where

uns{St iHeWRiry to"MB QonfouR® lof MEPgEA st Bfuh ™ cdh eaieaffcdliasisddsibl i 'rﬂg on

the heterocycle, the heteroaryl substituents are identical or” differe
and ar emﬁmb§h9f fh@ﬁeﬁeéacy&%ra&&@ku bl e position of the heteroaryl. The

“heterocycl e can . also be part of a bi- or polycyclic system Preferred
~heteroatons-are" nltro en, oxygen and 30 sulfur. It is preferred that the

het er oaflg emr@rs&lan =15 s\eilﬂwctti@ti nfgepingt dfethiy wpnidri oteaosrrainatic hpgnocarbyhs,
furyl, f’»r@reém glsa%%bbfh Séé %ﬁ’ck?gceni 1§t ﬁ'ﬁ‘é%éﬁca!s Oc?é?l dﬁlsé’ lve 1,804 2 3220 -
i-soxazol yl', pf ?‘ln azo , r'di nyl, pyri i nyl",” pyrazrinyl,

triyi n@qturatﬂhimﬂrh@lh&@lhwuratmm Wmantlndlomsmeyls anmarwlra'adiyal,can be present

i soqui nﬁyw@dbsfhewane o GubBgaplclitida gl f\faﬁ?a{'ﬁ%' ar %L{Bgﬂta@tgyé

car bazo enazi ny phenot zZi ny purin acr| ena r| nyl ,

. wher e tidentisahei diereot ambcaf;ﬂ:a:lorﬁmmﬁdwsed)and hessijde positiorf ofrthelawll can take

place via, any desired and possible ring nenber of the heteroaryl radical.

The expression “heteroaryl® stands for a 5-, 6- or 7-membered cyclic aromatic radical, which

2_5 contains at least 1, optionally also 2, 3, 4 or 5 heteroatoms, where the heteroatoms are
identical or different and the heterocycle can be unsubstituted or mono- or polysubstituted; in

the case of substitution on the heterocycle, the heteroaryl substituents are identical_o'r

~ different and are in any desired and possible position of the heteroaryl. The heterocycle can

| also be part of a bi- or polycyclic system. Preferred heteroatoms are nitrogen, oxygen and

30  sulfur. It is preferred that the heteroaryl radical is selected from the group which contains
pyrrolyl, furyl, thienyl, thiazolyl, triazolyl, tetrazolyl, oxazolyl, isothiazolyl, isoxazolyl, pyrazolyl,
imidazolyl, pyridinyl, pyrimidinyl, pyrazinyl, triazinyl, benzothiazolyl, indolyl, indolizinyl,
quinolinyl, isoquinclinyl, cinnolinyl, quinazolinyl, quinoxalinyl, phthalazinyl, carbazolyl,
phenazinyl, phenothiazinyl, purinyl, acridinyl, phenanthrinyl, where the bonding to the

35 compounds of the general formula 1 can _‘iake place via any desired and possible ring

member of the heteroaryl radical.



5 The expressions "al kyl cycl oal kyl ", "al kyl heterocyclyl™, "alkylaryl" or
~ "alkyl heteroaryl" nmean for the purposes of the present invention that
~alkyl and cycl oal kyl, -heterocyclyl, aryl and heteroaryl have the neanings
defi ned above and the cycl oal kyl, heterfocyclyl, aryl or heteroaryl radical
| 1s bonded via a C1-8-al kyl group to t he conpound of the general 5 fornula
| 1. In commewrriessiond tatkytaarikglkyl!, “alkyketeydcyclilid "dlsyl&ytiyr “glklingetosryt mean for

bst h
e subtE PPt 48 B PO PG AP LT DRy YRR R 2SR, 0
“: ﬁy;:l b%tEkqa:ryll Nyeathd | medHingst df@"aﬂdylafomaidkwearcyuoalm deleybtyetybr et yar, 10
ete
-N(al kyl hée)[tggo(ré(r)%rrald{g?,[ a%\l?ﬁhgée%r_'océyc Cﬁ/é 5]Jqf\ll\é\ﬁ éytO%ZE&quf tgﬁ geé]egﬁ]lkyl ,

S- cycl ofgikyla, 1.S-aryl, S-heteroaryl, S-al kyI aryl, S- al kyl heteroaryl,
S-heterocyclyl, S-alkyl-OH, S-al kyI -SH, S-al kyI-, S-S-cycl oal kyl,. S- S— aryl,
S-S heteroaryl, S-S-alkylaryl, S S-alkylheteroaryl, S S-heterocyclyl, -
SS- al kyln- &ineGid attkyhlkgH, ‘alk&nB- ahdyaik@(P) tiiHehatRibemyeldyik, urﬂ@rst&bcabvkbrh,

O cycl oal kyl , .0- yl.cycl.oal kyl , O |, 15 het aryl ryI

0 af Kyl Her bl P B IREPUTE 65 HrepnhagbeiisrhdRa b eve oot b ok

al kyl - OcH| Nlﬁz, lNQ-ﬁEﬁ NEadykiphikidl, NB-S68 - I‘@%hlefkéfl S Ql-ﬁhlkscll}bryll Nkli alkyllhet?rgaryl
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Y. et erocycl oal
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G Sl SSRGS G 0SS BRI o 500

O Metenelaediioy O- %g@@rwmwnqy@@&mﬂ theiéro%&@)abuylr &blsdzw@rﬂabkyl :

O:;%ﬁ PE'¥| heteroc& al &f O C(Q NH ar LH— heteroaryl

O NOEPRIREI. " By RGBT he O B B s Rioeph 2Py Dy 21k *OSOz

N( cgyelo@adykyda)eﬂaz-l@t%@d}&ah emswglam@ Mbél?l @J@b@)ahk( yHekrbeytd M), kld )2,”
al k $ ro clo? i? C% %& heteranyI)
T S0 o Ao G Sy

(O)( msalk?n XRC( @M@Og%’,@é'k 'Oﬂ;ﬁ dﬂ(@yﬁ!@alk?l}’d IQEb)kéﬂleﬁeterocg}cloa! l, O-

§/ ((aqc()éﬁd% %3}5% es?ér(oaryl Etoeé C%r kylaryl O(Z((%a yl%eteroaryy e)C(O)O a(lkyl(O-

(O (che}bh;yk:Doa(kM al kphd@)0-tRiebePtisatryoal kol @fdkmyleahikyl ) 2, B-E(Ht N
alkytheterocycloalkyl, O-C(O)O-aryl, O-C(O)O-heteroaryl, O-C(0)O-alkylaryl, 0O-C(O)O-

25  alkylheteroaryl, O-C(O)NH-alkyl, O-C(O)NH-cycloalkyl, O—C(O)NH-heterocycloalkyI, O-
C(O)NH-alkylcycloa!ky_l, O-C(O)NH-alkylheterocycloalkyl, O-C(O)NH-aryl, O-C(Q)NH-
hetercaryt, O-C(O)NH-zlkylaryl, 0O-C(O)NH-alkylheteroaryt, C-C(O)N(alkyl)s, O-
C(O)N(cycloalkyl),, O-C(O)N(heterocycloalkyl),, O-C(O)N(alkylcycloalkyl),, O-

O)N(aIkylheterobycloa[kyf)z, O-C(O)}N(aryh)z, O-C(O)N(heteroaryl),, O-C(O)N(alkylaryl),, O-

30  C(O)N(alkylheteroaryl),, O-P(O)(CH);, O-P(O)(O-metal),, O—P(O)(Q-alkyl)z, O-P{OHO-
cycloalkyl);, O-P(O)(O-aryl);, O-P(O)(O-heteroaryl),, O-P(O)(C-alkylaryl);, O-P(O)(O-
alkylheteroaryl);,  O-P(O){N-alkyl);(N-alkyl);,0-P(O){N-cycloalkyl),(N-cycloalkyl),, O-P(O)}(N-
heterocycloalkyl).(N-heterocycloalkyl);, O-P(O)(N-aryl)o(N-aryl);, O-P(Q)(N-heteroaryl),(N-
heteroaryl),, O-P(O)(N-alkylaryl),(N-alkylary!),, O-P{O}(N-alkylhetercaryl),(N-

35  alkylheteroaryl),, CHO, C(O)-alkyl, C(S)-alkyl, C({(O)-aryl, C(S)-aryl, C(O)-alkylaryl, C(S)-
alkylaryl, C{O)-heterocyclyl, C(O)-heteroaryl, C(O)-alkylheteroaryl, C(S)-heterocyclyl, COzH,.
CO,-alkyl, COz-cyclyl, CO,-heterocyclyl, CO,-aryl, CO,-heteroaryl, CO-alkylaryl, C(O)-NH,,
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‘het efocycl oal kyl ) 2( N- het erocycl'oal kyl)2, OP(O(Naryl)2(Naryl)2,
OP(O (N heteroaryl)2(N heteroaryl)2, OP(O (N alkylaryl)2(Nal kylaryl) 2,
O P(O (N-al kyl heteroaryl)2(N 35 al kyl heteroaryl )2, CHO C(O) -al kyl,
C(S)-alkyl, C(O-aryl, C(S)-aryl, C(O -&alkylaryl, C(S)- alkylaryl,

O - het | yl het I O - al kyl het I
g((sg hieﬁﬁﬁﬁ%&k% aéﬁﬁz@arﬁc&%%ete%@?@w?m@wﬁ %r(éhaditétoeydgly@ (PIN(alkyl),,
CcOe- I
e ot veyo FRagh] Ceohyaeetisna Mo GO NS SOMN* Bl sor, ,
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The compounds of the general formula 1 according to the invention can, if théy have a
sufficiently basic group, such as, for example, a secondary or tertiary amine, be converted
into salts using inorganic and organic acids. Preferably, the pharmaceutically acceptable
30 salts of the compounds according to the mention as in the general structure 1 with
hydrochloric acid, hydrobromic acid, sulfuric acid, phosphoric acid, methanesulfonic acid,
p-toluenesulfonic acid, carbonic acid, formic acid, acetic acid, sulfoacetic acid, trifluoroacetic
acid, oxalic acid, malonic acid, maleic acid, succinic acid, tartaric acid, racemic acid, malic
acid, embonic acid, mandelic acid, fumaric acid, lactic acid, citric acid, taurochclic acid,
35  glutamic acid or aspartic acid are formed. The salts formed are, inter alia, hydrobhlorides,
hydrobromides, sulfates, phosphates, methanesulfonates, tosylates, carbonates,

hydrogencarbonates, formates, acetates, sulfoacetates, triflates, oxalates, malonates,



with an optically active reagent, such as, for exanple, an optically active

al cohol, and subsequent renoval of the radical. 25 The conpounds of the

general formula | according to the invention can, if they have a
sufficiently basic group, such as, foraexanple a secondary or tertiary
am ne, be converted into salts using inorganic and organi c acids.
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general formula 1 according to the invention can be present in various polymorphic forms, in
_ this context certain modifications can be metastable. '
25
' According to a further embodiment, the compounds according to the invention as in the
general formula 1 are made available, wherein Ry, R, Rs, n and m have the abovementioned
meanings and R, stands for phenyl which is unsubstituted or substituted by one to five
identical or different (C;-Cq)-alkoxy groups, where adjacent oxygen atoms can also be linked
30 by (C-C,)-alkylene groups.

According to a further embodiment, compounds according to the general formula 1 are made
~available, wherein R, Ry, Rs, Rs, n and m have the abovementioned meanings and R, stands
for 3,5-dimethoxyphenyl. o
35 '
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25  methanone (17) _

According to a further aspect of the invention, a process for the preparation of the
compounds according to the invention is claimed, which comprises reacting a carboxylic acid
derivative of the general formula 2, in which Ry and R; have the abovementioned meanings
and Y represents a leaving group such as halogen, hydroxyl, (C4-Cs)-alkoxy, preferably
30  methoxy and ethoxy, -O-tosyl, -O-mesyl, tetrazoly! or imidazolyl, |
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met hanone (17) According to a further d6pect of the invention, a process
for the preparation of the conpounds according to the invention is

cl ai med, whi2gh conprises reaetithgna carboxylic acid derivative of the
general for T2, in whi ﬁn?gf ahﬂmﬂ? have the abovenenti-oned neani ngs and
Y representeia |leaving gro su as “hal ogen, hydroxyl, (C, -C6)-al koxy,
preferably 30 nethoxy and @ffoxys -0-tosyl, -0-nesyl, tetrazolyl or

i m dazoRylapyl, b&eldryt R1: aryl, "heteroaryl Fornula 2 2 with an am ne of the
--general fornmula 3, in which R4, mand n have the abovenenti oned neanings,
optional | yeusi®g a condensi rgmageeht and/ or catal yst, and al so diluents and
auxiliaries wth formation of the desired product as in the general fornmula
1. Synthesis of the compounds according to the invention The conpounds of
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Synthesis of the compounds according to the invention

The compounds of the general formula 1 are obtai_nabte, for example, as in scheme 1 below:;

10
Scheme 1
Varant 1:
-0 . Py-BOP 7N
)J\ /SN ¥ O0x N N—R4
R17 x + HN N—R4 ./
N-MEthy'- R
S morpholing
X= OH, CI LA 1
Variant 2:
Q — (x)~pce 7\
J\ HN N—R4 Oxp-N,  N-R4
R1” TOH o N/ —_— Y .
: R1
2 : 3 1
15

The starting compounds 2 and 3 are either commercially obtainable or can be prepared by
procedures known per se. The starting materials 2 and 3 are valuable intermediate

compounds for the preparation of the compounds of the formula 1 according to the invention.

20 The solvents and auxiliaries optionaily to be used and reaction parameters such as reaction
- temperature and time to be used are known to the person skilled in the art on account of

hisher expert knowledge,

The compounds according to the invention as in the general formula 1 are suitable as active

25 compounds in the 'med]caments, in particular as antitumocr agents, for the treatment of



O RLAOH2 DCCRL 1 yN, )V--R4 R / 3 1 The starting conpounds 2 and 3
are either commercially obtainable or can be prepared by procedures known
per se. The starting materials 2 and 3 are valuable internediate conpounds
for the preparation of the conpounds oflthe fornula 1 according to the
I'nvention. 20 The solvents and auxiliaries optionally to be used and
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on the nature and the stage of the oncosis, the age and sex of the patient, the manner of
15 administration and the duration of treatment. The medicaments accofding to the invention
can be administered as liquid, semisolid and solid pharmaceutical forms. This is carried out
in the manner suitable in each case in the form of aerosols, powders and dusting powders,
tablets, coated tablets, emulsions, foams, solutions, suspensions, gels, ointments, pa.stes,
pills, pastels, capsules or suppositories. |
20 |
The pharmaceutical forms contain, in addition to at least one cgjnstituent according to the
invention, depending on the pharmaceutical form employed, optionally excipients, such as, -
inter alia, solvents, solution accelerators, solubilizers, emulsifiers, wetting agents, antifoams,
gel-forming agents, thickeners, film-forming agents, binders, buffers, salt-forming agents,
25  drying agents, flow regulators, fillers, preservatives, antioxidants, colbrants, mold release
agents, lubricants, disintegrants, taste and odor corrigents. Thé selection of the excipients
and the amounts thereof to be employed depends on the chosen pharmacéutical form and is

orientated to the recipes known to the person skilled in the art.

30  The medicaments according to the invention can be administered in a suitable administration
form to the skin, epicutaneously as a solution, suspension, emulsion, foam, ointment, paste
or patch; via the oral and lingual muccsa, buccally, lingually or sublingually as a tablet,
pastille, coated tablets, linctus or gargle; via the gastric and intestinal mucosa, enterally as a
tablet, coated tablets, capsule, solution, 'suspension or emulsion: via the rectal mucosa,

35  rectally as a suppository, rectal capsule or ointment; via the nasal mucosa, nasally as drops,
ointments or spray; via the bronchial and alveolar epithelium, pulmonarily or by inhalation as

an aerosol or inhalate; via the conjunctiva, conjunctivally as eyedrops, eye cintment, eye



‘can be administered as liquid, semsolid and solid pharmaceutical forms.
This is carried out in the manner suitable in each case in the form of
aerosol s, powders and dusting powders, tablets, coated tablets, emnulsions,
foans, solutions, suspensions, gels, ofl&tnents, pastes, pills, pastels,
capsules g% Eﬁgg@@ltorles 20  The harnaceutlcal forms contain, in addition
to at | &R EErRtSYedein: Kiadbe 6“%@5% 8f t"‘l‘?eﬁen|'tﬁ’\/é’l@i‘%nnff&?é9@ﬁw agvaginalhe
phar maceptdosiedriekOromieRlsoued. 1uaR! irdRaldinefxsd ) eide SMCRRASYA th@teq’ireré]"lt' a,

solvents, solution accelerators, solubilizers, enu SI lers, wetting agents,
ant i f oaffE!eTs davaysivel sy drshs onthieskenaedicaterseunds inen agent iirabiteridys,

buf f ersas galihjet@inming Y8R Stravendisy Be a?‘agl%%tcﬁo ok Wuélgguh%%%q%&gfy ad &S

preser vatl yes, antl oxi dant S, col or ant S, el ease | cants,
di siont SGiEEHEs O INEistaR: Hibel theusrin, defFacuipsseusly #Rendeibeliar @"nrrm:lartt handex thepskémt s

and t hes @ROLAESINES ‘éﬁf:njééhotﬁeor‘?%la‘ﬂ}‘%o‘iiﬁé’ﬁﬂgaeomﬁrta%%s&mgﬁﬁgi?Fﬂg&;&%ﬁ%ﬁ" cal

formand is orientated to the recipes known e perso n 1he
art. 30TPHRELHRGITaARAREINACEHYi PigpRestaneelly ar @minientionan iffesiedmi ni stered in a
suitable administration formto the skin, epicutaneously as a sol ution,
suspen5| on, enul sion, foam ointnent, paste or patch; via the oral and

| i ngual THRICURROUNGE OF He general wiusiure T eecasdibite heainvgntios canttebietarded jabeir | | e,

cogbped grabhetsutichi d%%&#%/ltﬁrre%cgioepra(\ftlcal t’hQ% ggﬁé fe'q%:r?r@wgnfsrgy encdaal Jggsa.

enterally as a_tablet, coated table , suspension or
erul si JRSasHeS. (THIS Fiecean beraeteved inm ¢"@ml@ﬂllajﬂd@$ Phasuamosicalovay, Emnplab of
capsul eh@acRielEMBRY of ¥ ipforbiifat ! r ' or
spray; Vi aact he bron%hl g?o arﬁltgd lglﬂ\slfeﬁ C{mpgpea t‘he ?sseﬁb\l Xﬂ;ﬁ?ntg @PO%Pmeg 35965

i nhal atF§As@ormannareresisie éhﬂsﬂeﬁﬁlah%\taéd “MOdrugla”eOf:mej mmmounds aconm]dtmgdb ithval | y

as eyeqh@PSon iR %rméﬁgﬁt of %M@rr?l%oﬂu%le samd eatnﬁl lcbl‘?’lgzelxlag P]eexgel Gt LS ?{Fl@#w a

the nucosa of the genital organs, Intravagina vaglna ShppoSs]| i es,
oi APnefUSPYIBIPNEl ush, intrauterinely as a uterine pessary; via the efferent
Aureters, intrauret hraIIy as a flush, ointnment or nedicated sound; into an

artery, intraarterially as .an injection; into a vein, i ntravenousl y as an
i nj ect 16 GMACHAEE Pofie gsarel stietiatey! agconting fmihednvemtioncan hkleshmoyedi ast an t he

ski n, I|M|J|Mtﬁ%%%byora§‘l Q:Bn’lbma‘ﬁ%'@l&ag%ﬁﬁm%ﬁ&toﬁlcugg&t?@ i rs?i{f‘l?lgrﬁfs fof arl y

subcut aneousl'y as an injection or | RUSC
as an ErPEEE ofisplatini mepreptatinnt doqui@b!@!bdoﬁvsfamctwawctyyipphmphapxml t dnEd| |y

asz@n infte&tdxar F il BbMBindhon %e%?ﬂﬁgxla%rs a&ﬁa%%[&l n'i kﬂg%%gﬁa%ﬁl on |

according to _the invention can err
with r&Spaikatienwihadipits of signabieansdectiongaiicte aerfos 8b§rmpbahercebtirs wilivedbbe

iressa.

Particularly preferred medicaments in this context are those which contain at least one

25  compound from the following group of the compbunds according to the invention:

4-[4-(3,5-Dimethoxyphenyl}piperazine-1-carbonyl]fiuoren-9-one (1)
4-[4~(6—methylpyridin-2—y])piperazine 1-carbonyl}fluoren-9-one (2)
4-[4-(3-Hydroxyphenyl}piperazine-1-carbonyllfluoren-9-one (3)

30 [4-(3,5-Dimethoxyphenyi)piperazin-1-yl}-(5-methyl-3-phenylisoxazol-4- yl)methanone (4)
cinnolin-4-yl-[4-(3,5-dimethylphenyl)piperazin-1- yI]methanone(S)
cinnolin-4-yl-[4-(8-methylpyridin-2- yl)plperazm 1-yllmethanone(6)
(3,S—Bis—methyIsuIfanylisothiazol-4-yl)—[4-(6—methylpyridin-2-y|)piperazin-1~yl]methanone (7
[4—(3,5—Dimethoxyphenyl)piperazin-1~yI}—isoquinoIin-1-ylmethanone (8)

35 {4—(3,5-Dimethoxyphenyi)piperazin—1-yI]—(9H-ﬂuoren—1~yl)methanone(9).
(6H-Fluoren-9-yl)-[4-(3-methoxyphenyl)piperazin-1-yljmethanone (10)
(9H-Fluoren-1-yl)-[4-(3-methoxypheny!)piperazin-1-yllmethanone (11)



‘neasures. This aimcan be achieved in a chenical and/or pharmaceutical way.
Exanpl es of the achi evenent of a prolongation of action are the use of '
i mpl ants, |iposones, sustained release forms, nanoparticle suspensions and
"prodrugs" of the conpounds according 18 the invention, the formation of
poorly sol uble salts and conpl exes or the use of crystal 15. suspensi.ons.
The conffelinbirogthonphgeyiipirerazin-ludi(@Hexabtreoedyiinathabond(h®) i nvention can be

enpl oyeg,_as i, Al v Sub n a |nat| with further
cytotoxe%égﬂ Spﬁﬁggéyhﬂﬁ%%ﬂgg1ﬁ#@FF§ %&y{?gs anPa?@gz-carboplatin
doxorube@ﬁpeﬂﬁm%ﬂanﬂdépae@oﬂeph@bphmyiﬁepyﬁuELByameﬂmhbmﬁnéyate or in

combi natt e vh AP PR Tl R R AR ER SR bRt OB cxampl e

her cept [4n(3- @Ydrmhemy!)plp@%m -yRaBtrhenylcddH-pypeef ylreetharcic@Bipnt s in this

Fol | owi 4aCar B B PR A B S S B ey PRy R P26

4-[ 4- ( 3msti@inoee(Ndxyphenyl ) pi per azi ne- 1- car bonyI]fI'uoren 9-one (1)
4-[4-(6-nethyl pyridin-2-yl)pipe razine-1-carbonyl]fluoren-9-one (2)

- 4-[4-(3- Hydr oxyphenyl ) pi per azi ne- 1- car bonyl ] f I uoren-9-one (3) 30

[ 4- (3, 5aridl cart hoprgpletrhydth ps pércatiane hny bk shfs oiHygloldiqhe nydrablexaidl - 4- yl ) met
hangne (4) cinnolin-4-yl-[4-(3,

5- di'net hyl phenyl ) pi per azi n- 1-yl ] met hanone( 5)

ci nnol i Aecbrgihg fetil(iS-gaatetay bmcedmenoﬁ -wHigipepahests Bchemy 1] rﬂﬁddﬁadom@(ﬁ)lowmg
g.3yl5] Bi f%ﬁguﬁégﬁ %rfeagw:thgséehd h ?’ol%v) 1’|Io4 (the lls l'B/ekm/r lﬂ‘l steﬁer\a %Plo[f) gzin-
[ 4- (3, 5espemwaohgrpmehmn)1@|Tpermiyneéimbiadanqmmoﬂthec&mpbmmmg&)the% _

4-(3,5-Di hen erazin:l-yl]-(9 met hanone
(Cort Ei JBraliBe MRS B SRS sk s o ibe paizls e a5y IR R Has oy preror
( 95K uoamﬁbc;rbr)'xe{rﬁ (3 met hoxyphenyl ) pi perazi n-1-yl ] net hanone (11) 13
[ 4- (3, 5- Di et hoxyphenyl ) pi pe razin-1-yl ] - (9H xant hen- 9-yl ) met hanone( 12)
[ 4- (3- et hoxyphenyl ) pi pe razin-1-yl]-(9H xant hen-9-yl ) net hanone( 13)
E zlzg 3- ritehoxgrpibaln ydridpsglesrag iemployel] wérad- ghiengd -cAbhrpareiang frodr e BBVRnaGNe
[ 4- (6- mePRUTBYPFaP LG N gds L Sl ey L@“’iasﬁ% HRERALS Mepglt gnast G ?tﬁéﬂﬁanon
e (15) @nthe&zed

g 3- Hydr oxyphenyl ) pi perazi n-1-yl ] - (2-phenyl - 2H pyrazol - 3-yl ) net hanone

[4 (3, 5FHB mreelhtmnyphﬂtww)apltpebeazllustréieyl:]1 dréated-deitdir apheany | aid Fufttheffbwlﬂgret hy
-1 H RYG Pes WI’[|¥OL]t bemg reéatrtcteg((hergto

25

Example 1 (reacticn as in scheme 1. variant 1):

4—[4—(3,5-Dimethoxyphényl)piperazine—1-carbonyl]fluoren-Q—one (1)

30 A solution of 1 g (412 mmol) of 9-fluorenone-4-carbonyl chloride in 30 ml of
dimethylformamide was treated successively with 0.67 g (6.59 mmol) of N-methylmorpholine,
0.92 g (4.12 mmol) of 1-(3,5-dimethoxyphenyl)piperazine and 2.36 g (4.53 mmol) of Py-BOP
(1-benzotriazolyltripyrrolidinophosphonium hexafluorophosphate). The mixture was stirred for
12 hours at room temperature, allowed to stand overnight at r.oom temperature,

35  dimethylformamide was distilled off in vacuo and the residue was purified through a silica gel

' column (silica gel 60, from Merck AG, Darmstadt) using the eluent dichloromethane/methanol
(95:5 VIv). | -



‘and can be present both as a free base and as salts of physiologically

tol erabl e acids. 10 According to this general procedure, on which synthesis
schenme 1 is based, the followi ng conpounds were synthesized which foll ow
fromthe list below with statenent of tilhe respective chem cal nane. The
anal ytical characterization of the conpounds according to the invention
was carried out by neans of their nelting points or by 1H NVR spectroscopy
and/or 1 netr . The chem cal s and sol vents -enpl oyed were
obtarneg g%ﬁ%i?éf£s ?%%¥yhe conventional suppliers (Acros, Avocado,

Al drich, Fl uka, Lancaster, Maybri dge, Merck, Sigma, TCl etc.) or

synt hesj ed,l ﬁ The invention is intended to be illustrated in greater

det ai | ? aid of the following exanples, wthout being restricted
thergto. 25 Exanple 1-(reaction as in schenme . 1 variant 1):

4-14- (3, nyL) razj ne-.1- car pbonyl ar 30 A '
sol uti oﬁg&ﬁé“‘%ﬁggﬁrﬁkw P‘? ?'Ph@rce%n@ng?h-%eda ?L;HX/% %?% @é%"ﬁ géam of
“di et hyld, eHye mggatred successively with 0.67 g (6.59 mmol ) of :
N et hyl m)rpholrne 0 g (4.12 mmol ) of _ _
1- (3, 5- di net hoxyphenyl ) pi perazine and 2.36 g (4.53 mmvl) of Py-BOP
(1-benzotriazol yltripyrrolidi nophosphoni um hexafl uor ophosphate). The
m xture_was Sti red for 12 hour s at room tenperature, allowed to stand
ovetthi ghxarge! * ) ibhy| f or mani de was distilled off in
- vacuo and the resr due was purrfr ed through a silica gel colum (silica gel
60, from Merck AG Darm;tadt) usi ng .t he eluent dichl oronet hane/ net hanol
(95: 5 vi4s,5- ?H“SthﬁxéPBE"&i)PAPﬂa(”T'g1“3';1*(8!" SRy 9-ymeshanana (82) 4 VR
(DVBO-d6) S= 7. 71 7.4 (m 7H) 6. 08 (s, 2H), 6.0 (s, 1H), 3.98-3.85 (m
2H), 3.68 f}d;& 3. 45- 2. nt] ppm 10 Exanple 2 (reaction as in
schenme A sojdipp Qﬁ@ g_Lft3 26 mmol) o xanthene -9-carboxylic acid in 90 ml of dimethyiformamide

15 was treated successively with 2.15 g (21.2 mmol) of N-methylmorpholine, 2.95 g

- (13.26 mmol) of 1-(3,5-dimethoxyphenyl)piperazine and 7.59 g (14.59 mmol) of Py-BOP

(1~benzotria_zo]yItripyrro]idinophosphonium hexaﬂuorophosphate). The mixture was stirred for

12 hours at room temperature, allowed to stand overnight at room temperature,
dimethylformamide was distilled off in vacuo and the residue was purified through a silica gel

20  column (silica gel 60, from Merck AG, Darmstadt) using the eluent dichloromethane/methanol
(95:5 VIv). ' |

Yield: 2.88 g (50.4% of theory)
25  M.p.: 155°C

"H-NMR (DMSO-d6) &= 7.28 (d, 2H), 7.23 (d 2H), 7.15 (d, 2H) 7.07 (t, 2H), 6.12 (s, 2H),
6.03 (s, TH), 5.72 (s, 1H), 4.03 (m, 2H), 3.71 (s, 6H), 3.58 (m, 2H), 3.23-3.06 (m, 4H) ppm.

30 Example 3 (reaction as in scheme 1, variant 2):
[4-(3-Methoxyphenyl)piperazin-1-yl]-(2-phenyl-2H-pyrazol-3-yl)methanone (14)
- 35 A solution of 3.03 g (16.1 mmol) of 1-phenyl-1H-pyrazole-5-carboxylic acid in 40 ml of

dimethylformamide was treated with 13.56 g (25.76 mmol) of polymer-bound N-benzoyl-N-
cyclohexylcarbodiimide (1.66 mmol/g), warmed to 60°C and the components were reacted



[ 4- (3, 5- Di mret hoxyphenyl ) pi perazi n-1-yl ] - (9H xant hen- 9-yl ) net hanone .(12) A
solution of 3 g (13.26 mmol ) of xanthene-9-carboxylic acid in 90 m of
di mret hyl formam de 15 was treated successively with 2.15 g (21.2 nmol) of
N- et hyl mor phol i ne, 2.95 g (13.26 mol JSof
1- (3, 5-di net hoxyphenyl ) pi perazine and 7.59 g (14.59 mmol ) of Py-BOP
(1- benzwithi an®| gnatherpiarr 8Pi mlmb?ﬂﬂogprhdhlﬁurﬂ #ﬂax@f(]‘@c%omhmglmhaft ) (3-rmétdoxy-
m xt ur e h eNRES r
%M?n;t Eilrpbfe{zﬁﬁle $8fe addedn@y g'l )%&?més dé%tfé :Eé’a Hrﬁ"‘ﬁﬂm*ePﬁ%o%P?

over ni ght oom t enper at ur e, formam d of f
vacuo afitier s, ﬂfe‘gﬁﬁ@éowmtq)gwlf if@drelsmrwegheearstdd off tgeldu‘zethamrnmmﬂesr»'ﬂasca

gel 60, e / anol
(95, 5 o] REEGecdbiaBah Tt wHe edicd et R il HBL O ORR\RRPT bR ao)
S= 75 28frem Mexely AG Dzamgtact) 2Eing tfe eBelid]ictdefpmethaip/roethagei)(95:6 v, (s, 2H),
6.03 (s, 1 H, 572 (s, 1 H, 403 (m 2H, 3.71 (s, 6H), 3.58 (m 2H),
3.23-3.06 (m 4H) ppm 30 Exanple 3 (reaction as in schene 1, variant 2):

[ 4- ( 3- MEelb Ryt 8%icptheamiln- | -yl | - (2- phenyl - 2H pyrazol 3 yl') met hanone
(14) 35 A solution of 3.03 g (16.1 nmol) of

1- phenyl 1H pyrazol e-5-carboxylic acid in 40 m of dimethylforman de was
t r eat ed'HANMR [BVISE- ojﬁ ©25.856(spid), )7.B4-7 g6 |y neH), Fodi (1d1HY; BenzoylHNe.73 (d, 1H),

cy Ioh r i ) nponent s were
el o 18T PR S SRa e O T R L (et eyt e % (b Pl )

of 1-(3-nethoxy- phenyl )p| perazi ne were added and the mxture was al | owed
to rea r..a further h Aft e it wa d to cool, the
resin \?LE%E %Uﬁgﬂ?t 8%[“8?%“3 ‘ﬁfuih& %%@IH#B’P%H a\germgnthaﬁlg?%?ﬁn@hﬁggpflyitﬂ t&7‘é‘lcuo
and t hesyntsistireutea(sarfaunt il far @jlint duhemghi:a silica gel colum (silica gel 60, 5
from Merck AG Darnstadt) using the eluent dichloronethane/ nethanol (95:5
v/v). Yield: 0.75 g (12.6% of theory) ' H NVR (DMBSO-d6) 5= 7.82 (s, 1 H),
7.38-7.46 (m 4H), 7.4 (t, 1 H, 7.11 (t, 1 H; 6.73 (d, 1 H, 10 6.46 (m
1 H, 6.41-6.38 (m 2H), 3.72 (m 5H), 3.33 (m 2H), 3.10 (m 2H), 2.82 (m

2H) ppm 1 Zhe ow ng conpounds of the general fornula 1 were
synt hesi zed{ ana sly to the synthesis route (variant 1 or 2) in schene
1: R2 2B1 CH,)m
CH,)n N
( 2) ~ o \R4
Formula 1
20

Example 4: 4-[4-(6-Methylpyridin-2-yl)piperazine-1-carbonyl]fluoren-9-one (2)

'H-NMR (DMSO-d8) &= 7.72 (d, 1H), 7.68 (d, 1H), 7.62 (t, 1H), 7.54 (d, 1H), 7.51-7.40 (m,
4-H), 6.6 (d, 1H), 6.55 (d, TH), 3.95 (m, 1H), 3.87 (m, 1H), 3.7 (m, 2H), 3.52-3.25 (m, 4H),
25  2.28 (s, 3H) ppm. ' '

Example 5: 4-[4—(3-Hydroxyphenyl)piperazine-1—carbonyl]fruoren-g-bne (3)

ESI-MS: 385.1 [M+H]
30
Example 6: [4-(3,5-Dimethoxyphenyl)piperazin-1-yl}-(5-methyl-3-phenylisoxazol-4-yl)meth-

anone (4)



E :

R3 N-x(CH2)m 2) R4 Formula 1 Exanpl e 4:

4-[ 4- (6- Met hyl pyri di n-2-yl) pi perazi ne-1-carbonyl ] fl uoren-9-one (2) "H NWVR
(DMBO-d6) 5= 7.72 (d, 1 H, 7.68 (d, 1 H, 7.62 (t, 1 H, 7.54 (d, 1 H),
7.51-7.40 (m 4-H, 6.6 (d, 1 H, 6.556(d, 1 H), 3.95 (m 1 H, 3.87 (m 1
H, 3.7(m 2H), 3.52-3.25 (m 4H), 25 2.28 (s, 3H ppm 30 Exanple 5:

3

[

h-

[ 41( 3 HNMR XY B ERYS))5s! DES &) 216 T4TarhGHY,|5.96 (or ). 976F263 &), SHESE:2KRm,
4- (3, 5%&&@%e§f}?)%.%@ﬂ n-1-yl ] - (5- met hyl - 3- phenyl i soxazol - 4-yl ) met

anone (4) 16 10 "H NWR (DVMSO-d6) S= 7.58 (m 2H), 7.47 (m 3H), 5.96 (m

' Exarrplge’E amprg ﬁ”ﬁgw fﬂy?, 428(%8)@6&&%%[ Bﬁﬁfﬁ'ﬁﬁn}ﬁvﬁiﬂ@?‘ﬁiﬂﬂ“@% ]?,Fbet Egrr?one

(5)5I\/lp 114C H—NI\/R(DI\/SOdG) 6= 9.45 (s, 1 H, 8.58 (d, 1 H), 8.04 (m
796H2 6.58 (s, 2H), 6.48 (s, lH) 3.95(m 2H), 3.34 (m

_ ( 5 '3.05 (m 2H), 2.21 (s, 6H) ppm Exanple 8:

OnnoI|n4yI [4(6 nethylpyrldln2y|)p|pera2|n1y|]rreth anone(6)

or 7. HNIR (GHRsT* il T e 6 8l 4 4. 398 ) 498 a2t (m

H) 3 8883s,2H)n3.04 2 1
(3, 5-Bi sma'?shyl s)ul fa@i ?s)o?h:fﬁ(?ol - engﬁ?E)S?fﬁmlzﬁgr? (2j|1 nS 26H)f)pp| perazin-1
-yI1]0- met hanone (7) 'H NVR (DVSO-d6) 8= 7.45 (t, 1H); 6.65 (d, 1H), 6.57

(0 L Exdinfied: Cibire 4260t Sipyil-2-yRReferiit Ameftdnond @2 (5. 3H) ppm

[ 4- (3, 5- Di et hoxyphenyl ) pi perazi n-1-yl]isoqui nolin-1-yl net hanone (8) 25

H)H NQ/RSW qlfrmsé-ds%% As, 118583 c08Hf, 05 kD 11),7.98 (bdon Alls ¢ /4192 (I 2
’ g(d 1H)|_2 o4 (d, 1H), 3.90 (m, 2H), 3.72 {m, 2H), 3.48-3.2 (m, 4H), 2.3 (s, 3H) ppm.
15 '

4-

Examgle 9 (3,5-Bismethylsulfanylisothiazol-4-yl)-[4-(6-methylpyridin-2-yl)piperazin- 1-yl]-
- methanone (7)

'H-NMR (DMSO-d6) 6= 7.45 (t, 1H); 6.65 (d, 1H), 6.57 (d, 1H), 3.8-3.3 (m, 8H), 2.68 (s, 3H),
20  2.58 (s, 3H), 2.32 (s, 3H) ppm.

Example 10: [4-(3,5-Dimethoxyphenyl)piperazin-1-yllisoquinolin-1-ylmethanone (8)

"H-NMR (DMSO-d6) 8= 8..54 (d, 1H), 8._06 (d, 1H), 7.98 (d, 1H), 7.92 (d, 1H), 7.83 {t, 1H),
25 7.72(t 1H), 6.08 (s, 2H), 5.99 (s, 1H), 3.95 (m, 2H), 3.68 (s, 6H), 3.35 (m, 2H), 3.24 (m, 2H),
3.05 (m, 2H) ppm.

Example 11: [4—(3,5—D1methoxypheny])piperazin—1-yI]—(QH-ﬂudren-‘l—yl)methanone (9)
30 M.p.:148°C

'H-NMR (DMSO-d6) 8= 7.98 (d, 2H), 7.94 (d, 2H), 7.58 (d, 1H), 7.48 (t, 1H), 7.4 (t, 1H), 7.35

(t, TH), 7.28 (d, 1H), 6.10 (s, 2H), 5.99 (s, 1H), 3.88 (s, 2H), 3.82 (m, 2H), 3.67 (s, 6H), 3.41

(m, 2H), 3.28 (m, 2H), 3.08 (m, 2H) ppm. ' '
35 _ |

Example 12: (9H-Fluoren-2-yl)-[4-(3-methoxyphenyl)piperazin-1-yllmethanone (10)



'7.72 (t, 1 H, 6.08 (s, 2H), 5.99 (s, 1 H), 3.95 (m 2H), 3.68 (s, 6H),
3.35. (m 2H), 3.24 (m 2H), 3.05 (m 2H) ppm Exanple 11: ‘
[ 4- (3 5- Di mret hoxyphenyl ) pi perazi n-1-y J (9H- f 1 uor en- 1-yl ) met hanone (9) 30
M p.:148C ' H NVR (DMSO d6) 8= 7.98 (d, 72I—I) 7.94 (d, 2H), 7.58 (d, 1 H,

7. 48(t 1H, 7.4 (t, 1 H, 7.35 (t, H), 7.28 (d, 1 H, 6.10 (s, 2H),
5.99 (s, 1 H, 3.88 (s, 2H), '3.82 (m 2H), 3.67 (s, 6H), 3.41 (m 2H),
3.28 (mu.p2He2-$388 (m 2H) ppm 35 Exanple 12:

(9H FI uoren 9- yI) [ 4- (3- met hoxyphenyl ) pi per azi n- 1-yl ] net hanone (10) 17
Mp.: 162-163C 'H NWR (DMSO-d6) 8= 7.86 (d, 2H), 7.37 (d, 2H), 7.32 t,

2H), 7 Byl CHBo,08) §3 1 L, 7 2Ry (%a & Ay g,ﬁzzi@z@@pzn%@aw%

(9H5FI dm éH). B34 §s, [Hai) (&336@ Hb&@&bfwwpum AZer(m, 79 es-hanenaH) bpin. M p
124C 10 H—NNR(DIVBOd6) S=7.99 (d, 1 H, 7.96 (d, 1 H), 7.61 (d, 1 Ho9,
7.48 (t, 1 H, 7.42 (t, 1 H, 7.35(t, 1 H, 7.29 (d, 1 H, 7.12 (t, 1 H),
6. 54 (M6(9%F599F9n11 -H)-[4-63-BethomyphEni) pip@a8d- 1-gmatkpnone3(188 (m  2H),
3.71 (s, 3H), 3.41 (m 2H), 3.27 (m 2H), 3.08 (m 2H) ppm 15 Exanple 14:
[4-(3-_I\/Et hoxyphenyl ) pi pe razin-1-yl]-(9H xant hen-9-yl ) neth anone (13)

Mp.: MpC12HANMR (DVMSO-d6) 8= 7.30 (t, 2H), 7.22 (t, 2H), 7.15-7.05 (m
5H),0656(d 1H), 6.48 (d, 20 1H), 6.4 (d, 1H), 5.74 (s, 1H), 4.05 (m
2H), 3.74 (s, 3H), 3.58 (m 2H), 3.2-3.06 (m 4H) ppm Exanple 15:

[ 4- ( 6- NNYRIPMSD-ER 531799 (hriadi no6- (] ]IHIZF@hQ@WHQl'?@a'F(taZIPJ ﬁztyl(amﬂ)hanon

Gy 0. S TNPoBVED B0t Rondy 3G PanB ange Priabali ey Lo R O

2H) 33m (m2H2H. 71 B, 321)(341 &hl) 2Hp 12736, EKAMO® (i S2H) ppm.

] 4- (3 Hydr oxyphenyl ) pi pe razi n-1-y1]-(2-phenyl - 2H pyrazol - 3-y1) net hanone
(16) '"H- NVR (DMSO-d6) 5= 9.2 (s, 1 H), 7.82 (d, 1 H, 7.53-7.46 (m 4H),
7. zls(t,ain@gjxmmathdxywenyt)@;péeezﬁrda ~yl-(6)-xahthdA- s(mméthb&oneﬁgaﬁ (m 2H),
3.68 (m 2H), 3.35 (m 2H), 3.05 (m 2H), 2.75 (m 2H) ppm -

M.p.: 110°C -

'H-NMR (DMSO-d6) 8= 7.30 (t, 2H), 7.22 (t, 2H), 7.15-7.05 (m, 5H), 6.56 (d, 1H), 6.48 (d,
20 1H), 6.4 (d, 1H}, 5.74 (s, 1H), 4.05 (m, 2H), 3.74 (s, 3H), 3.58 (m, 2H), 3.2-3.06 (m, 4H) ppm.

Example 15: [4-(6-Methylpyridin-2-yl)piperazin-1-yl]-(2-phenyl-2H-pyrazol-3-yl)methanone
25  (15) |

'H-NMR (DMSO-dB) 5= 7.83 (s, 1H), 7.65-7.37 (m, 6H), 6.74 (d, 1H), 6.57 (d, 1H), 6.53 (d,
1H), 3.68 (m, 2H}, 3.48 (m, 2H), 3.32 (m, 2H), 3.18 (m, 2H), 2.32 (s, 3H) ppm.

30 Example 16: [4—(3-Hydroxyphenyl)piperazin-1-yl]-(2-phenyl-2H-pyrazol-s-yl)methanone (16)

'H-NMR (DMSO-d6) 5= 9.2 (s, 1H), 7.82 (d, 1H), 7.53-7.46 (m, 4H), 7.4 (t, 1H), 6.88 (i, 1H),

6.73 (d, 1H), 6.33 (m, 1H), 6.23 {m, 2H), 3.68 (m, 2H), 3.35 (m, 2H), 3.05 (m, 2H), 2.75 (m,

Z2H) ppm. :
35



18 Exanple 17:

[ 4- (3, 5- D net hoxyphenyl ) pi perazin-1-yl]-[1-(4-nitrophenyl)-5-trif]

uoromet hyl - 1 H pyrazol - 4-yl ] net hanone (17) 1H NVMR (DVSO d6) 8= 8.45 (d,
"2H), 8.18 (s, 1H), 7.88 (d, 2H), 6.1 (8 2H), 6.0 (s, 1H), 3.77 (m 2H),
3.69 (s, 6H), 3.53 (m 2H), 3.2 (m 2H), 3.12 (m 2H ppm The nost

pr ef er riexpmBI odhds [f3. 3-Rengthexpheny mirensin - b é- (4 uiisiphrogs 5 ofiflichemetapier al

f or mul the{r bases or their pharmaceutically acceptable
salts, %\/%P%Hazg:%yl i e@%réedaq?lrom the follow ng group: 10

4-1 4- (3 5- D net hoxyphenyl ) pi perazi ne-1-carbonyl ] fl uoren-9-one (1)

L (SR 2t & AL Bl Ar ek LR SR e Rl

Di et hawy aRRrBbY [, Beb,az 53 (ri-3H)] 3. 5mreHRYS. 1§(rﬁhm9ydprﬁoxazol 4yl ) met hanone
(4) 15 G nnolin-4-yl-[4-(3,5-di methyl phenyl') pi perazi n-1-yl]met hanone (5)
Ci nnolin-4-yl-[4-(6-nethyl pyridin-2-yl)pi perazi n-1-yl ] met hanone (6) (3,

]5 BIt ﬁ rretHeymui pasiyires Qohipaamds 4f Yhe pheketB inRhbh RYS isdbormAcad bpitReTRzEM 1- V!
met ha

{4(3.4 b ThBXBHEMY o S e Pasasnen thyir Rhaswaae ispithadcaptahia ralondhigipre

[ 4- (3, Selicretrom yhemihgigrgipazi n- 1-yl ] - (9H-f 1 uoren- 1-yl ) met hanone (9) 20
(9 Fl uor en- 9-yl ) - [ 4- ( 3- met hoxyphenyl ) pi perazin-1-yl]methanone (10)

(9 Fl uoren-1-yl)-[4-(3-nmet hoxyphenyl) pi perazi n-1-yl ] met hanone (11)

[j Eg 3-[Bi (Bt himatinhe pién b Re it - ﬂ;adbb]]yl @Hréf‘?%lbhégt 9I g/l ){rﬁt hanon(elé )12)
e razjn-1- xXan en-9-y nme anone

[4 (3- %gﬁﬂgiv%ﬁgﬁwcw)?d&@?f%nf i/LF%‘(r%PW'B'H@WI‘g -ORE R)r azol - 3-yl ).met hanone

- (14) 23-[n466+Wesypheyipberuzreyt ):@ﬂbl@ﬁ lquoEerl]‘a -9-one (3

razi n- net nanone

[ 4- (3- Lﬁ;@%‘%ﬁ@‘m%’*wg %[iif'ﬂ*hwlz S}Im(ati‘ybﬁé’ﬁ?!‘y“?P#Wf’éﬂBmﬁﬁi%ﬂoﬁﬁré‘!)hanone
(3&5 [431r(r831n|‘1~)‘ﬁ -yDif4(3,5- dlmethyl henyl)pi Aefrazmt 1~yl}?1‘1ethaln)on65 (5t) . thvl -

et hoxyphen pi per -1- ni'trophen - rifluoronethy

H pyr azd} Oﬁ ﬂﬁ]’?‘?ﬁ@ %M’d%lé)”)%@erﬂfz'ﬁﬂoﬂirﬁﬁ s Ghs of the corrpounds
accor di3)g-Bigméthelsiimrgndtanzoliasyy = (Elrhétﬂyrb?ﬁ?duh&@l)@méﬁ:ﬁqlﬁﬂneﬁﬁaﬁahe mpdel s
showed [H}* ol |$WI n FQ?Pr macaol ogl cal .activities.

At pr B SPIT e CER RO R<0ar T aeca it Lumenees (5

o [4-(3,5-Dimethoxyphenyl)piperazin-1-yl]-(9H-fluoren-1-yl)methanone (9)

20 (9H—Fluoren-9-yl)-[4-(3—methoxyphenyl)piperazin-‘l-yl]methan_one (10)

(SH-Fluoren-1 -yh)-[4-(3-methoxyphenyl)piperazin-1-yljmethanone (11)
[4-(3,5-Dimethoxyphenyl)piperazin-1-yl]-(9H—xanthen~9—yl)methanone (12)
[4-(3-Methoxyphenyl)piperazin-1-yl]-(9H¥xénthen—9—yI)methanohe (13)
[4-(3-Methoxyphenyl)piperazin-1-yll-(2-phenyl-2H-pyrazol-3-yl)methanone (14)

25  [4-(B-Methylpyridin-2-yl)piperazin-1-yl}-(2-phenyl-2H-pyrazol-3-yl)methanone (15)
[4-(3-Hydroxyphenyl)piperazin-1-yl]-(2-phenyl-2H-pyrazol-3-yl)methanone (16)
[4-(3,S-Dimethoxypheny!)piperazin-1-yi]-[1—(4-nitropheny!)-5—trifluoromethyl—1 H-pyrazol-4-yl]- '
methanone (17) :

30
Biological actions of the compounds accordihg to the invention
The in-vitro testing on selected tumor models showed the following pharmacological
activities. |
35

Example 18: Antiproliferative action on various tumor cell lines



19 The substances according to the invention were investigated for their
antiproliferative activity in a proliferation test on established tunor
cell lines. The test used determ nes the cellular dehydrogenase activity
and nmakes possible a determination of tiBe cell vitality and indirectly the
cell count. The cell lines used are the human cervical carcinoma cell |ine
KB/ HeLaThA$WUGtBn@ELELEprdirtghie tbamvieahprawemommfgatedﬂorctebir ahtiprelifkdVe c(WFCC

e o E BriRfon e R ARKAIRS Rinior ) Gin2E. RDicGl (o B8R ARheRfe bOftidr 0
iF\-)Qvezt7 i gamydmgamfase tmeta\malelndgyelk& chxﬁm]é ;acdgmgmm’ag:::‘:o; tﬂ(ratﬁcéeslumah@nar&j indinectly
5005) | TG PR ThESR R <ol ars I e st i Er D e R EE R RLog
i nhidi t 6CLp2)/kihel owamt::ceazhebycamiauswaofciillgtriertrsggwys()2??(?:(51?@573’) ,Othes \sitrem i S
e poc oo 5l fa SE A8, Rl Sob i LRI past Po Regeh Sne e Bt
of }/vl;et hez473hdn BK@tlfgLfgre'isheslmesllgatiwtc:cfglpaf eit@dlekspeailc@rctrﬁof tﬁelslubstanczrag
oy ROy el BORERNEES pSsE . St S Eug Rl 2 4bs Safto BROE £

passed hlh'matmgblonlcarcﬁrabrham:éll, llrtehm whichtioxcel @&Wlﬁiﬁlb@ﬁrqymﬁmlm‘dmdmdtbyngeans of
actiwt es of the 15 co descrlbed th/with

r essi 27ki pl

o o Lol e HaoBE HRUTALT, SR S RMBE D B9 SToRPoHold & EFLEVER PES
i nduceds;ﬁo&!‘cerly)fn @27klr1mihspéla‘ﬂtal1}esuﬂlrt§smtmdca intebiLs t}h@t;ﬁﬁlﬁferatlﬁhluhﬂdpigﬁﬂerﬁlfy t he
prollfe d tunor, cel oun cordin
Phe 1 abstBs e SR RbIE Aot Gelorn A1 et 2l S RO TR <GP REnes
SKOvV3 SFasZ BN Bu H%lﬁﬂﬂﬂiﬁﬂ@’ﬁ% hodeverOolmip BﬁolbeQOf S8 QrS hat &re’&@&?ﬁndlﬁe
22.5920. 5850, 9390. 88 3220, 3970. 4780. 8 3 /26 '
51. 2120°A'986'°4% gS %%gthbo“?éoﬁsta%% %Wf&f"%foﬂ“ orgrewH-ip! %’66‘9?%'99_3 of the
80. 1529 0caBydlind7SdbcABE WxtBMhBuﬂ@pr@s@drB@f $4710! R Ohday, The2ddmBolifils tested
100. 166%0%8&:%0n008y gtOQIC ac?w? 5 |n3the mdlt.J%ce) O?a(ge oP 28_9@40%.]51% rggtﬁtsosh%?vgsg :\)’/erly6potent

inhibition of the proliferation of selected tumor cell lines by the compounds accordlng to the

invention.

20

Compound | XTT proliferation assay, EC50 in pg/mi

KB/Hela SKOV3 SF-268 NCI-H460 RKOP27 RKOP27
_ ind.

0.555 0400 0309 0312 0208  >3.16

1

2 2.592 0.585 0.939 0.886 . 0.326 >3.16
3 4.322 0.397 0.478 0.853 0.726 >3.16
5 1.212 0.496  0.474 0.348 0.250 >3.16
7 2.710 1.010 n.c. 1.540 1.200 >3.16
8 0.929 0.287 0.775 0.439 0.291 >3.16
9 0.613 0.341 0.692 0.427 0.217 >3.16

10 0.166  0.082 0.094 0.085 0.082 >3.16
12 0.080  0.029 0.075 0.064 0.058 >3.16
13 0.628  0.293 0.408 0.29 0.193 >3.16




130. 6280. 2930. 4080. 29 0. 193>3. 16 20 140.0120. 0080. 0090. 0050. 006>3. 16

150. 0400. 0180. 0360. 0240. 022>3. 16 160. 1470. 0820. 1000. 0870. 064>3. 16 10 n.c.:

not carried out Table 1: inhibition of proliferation of selected conpounds

in the XTT cytotoxicity test on human2@unor cell |ines Exanple 19:

I nhi bition of the polynerization of tubulin Selected substances were tested

for inhi bitl#on Cs)l?e péL8tPeri &GN of 0Ls ne OBl in iPB.%N in- vitro .
test. In thiks test ubuy pur inf by | es f oly tion and

- depol yneri ?gtl o] %lqsdrot rr%my%ed v?hqa?g IS ?éﬁ rrer:ézezg bymgng%?I on of GIP and

war m ng. | A6Tabl{@.147, t BLEC50 PalOfes 19.087 t he 0i08Hi bi t P8 6of

pol yneri zation of tubulin with 30% associ ated proteins (MAPs) and of 20
MAP-free tubulin are indicated. The results show a good to very good

i nhi-bi t®ey Nakedrded et t he substances according to the invention on the

pol yneri zation of tubulin. Inhibition of tubulin polynerization, EC50
Compoundin g/m with 30% MAPs wi t hout MAPs 10.861.36 34.77n.c. 85.66n. c
101. 18nTahle 121. 16nhibtion 30 pBerationlfBekbiedconbbOndsin. the XTF4yRAOKiCity. test.ob

not ~carried out n;l'aq.p ﬁqo?cel‘ fmesb' tion of tubulin polynerization. Aver age
val.ue fromtwo i ndependen _

10 Exafngle 19: inhibition of the polymerization of tubulin

Selected substances were tested for inhibition of the polymerization of bavine tubulin in an in-
vitro test. In this test, tubulin purified by cyc]es of polymerization and depolymerization is
employed, which is polymerized by addition of GTP and warming. in Table 2, the ECs; values
15 of the inhibition of polymerization of tubulin Wiih 30% associated proteins (MAPs) and of
MAP-free tubulin are indicated. The results show a good to very good inhibitory action of the

substances according to the invention on the polymerization of tubulin,

20
Compound Inhibition of tubulin polymerization, EC50

in pg/mi '
with 30% MAPs- without MAPs

1 0.86 1.36
477 | n.c.
5.66 n.c..

10 1.18 n.c.

12 1.16 1.71

13 0.73 _ : n.c.

14 0.46 n.c.

15 0.88 n.c.

16 4.20 n.c.

n.c.: not carried out



“experinments. 5 Description of the nmethods used XTT test for cellular
dehydrogenase activity 10 The adherently growing tunor cell |ines KB/ HelLa,
SKOV-3, SF-268 and NCl - H460 were cultured under standard conditions in a
fum gation incubator at 37C, 5% CO2 an@195% atnospheric humdity. On
experinmental day 1, the cells are detached using trypsin/EDTA and pelleted
by centrifugation. Subsequently, the cell pellet is resuspended in the

respectiufe b5 cul HiNe LA Dol g ealceARaRdL VeSSl bR feact ed i

a 96-we mcrotiter plate are en culture tt in the
funi gation i ncubagxperiniehts. t est substances are  prepared as 1 mg/ M stock
solutions in DVBO and diluted to the appropriate concentrations on
experimental day 2 using culture medium The substances in culture medium
aredhen added to the cells and incubated in the fumi gation incubator for
. 45h. As a control, cells which 20 are not treated with test substance are
used For the XTT assay, 1 ng/m of XTT (sod| um

- [ 1- (Peeerjition ofdbambethyky 18ed- t et r azol i unj - bi s(4- met hoxy- 6- nltro) benzenes
uI fonic acid) is dissolved in RPM-1640 nedi um wi t hout Phenol Red.
Additionally, a 0.383 mg/m PM5S (N-nethyl di benzopyrazi ne mnet hyI sul fate)
sol uti okTT tesplﬂ@lsmatla-dnjfyﬂeowgaldcﬁeityol ution (PBS) is prepared. On
exp!%rlmental day 4, 75I/well of XTT-PMS mixture is pipetted onto the 25
cell” plates which in the neantine have been incubated with the test
subst anbes aflloaredtly prowkag turhdm ssll ls‘reerlmfytebaf 6KOWS eSFiJ68 éﬁEﬂ'NﬂMi—MBOomvére
mxedvm in the r 1 The cel |
ot het i ool PP P aHPBR T arfC BBl & B e G 2R Vaohe.
opt i calatehesphdry HEMB0 DN experihehel ganedhé Bels ﬂ@@eﬁﬁﬁh@@rusm@ytﬁ@ﬁ@m ahdle

OD490nm determ ned percent a inhibjtign js cal culate el ative to
the cot%'8 a%csﬂtat%gég mOSWRH %& itheh L e ?; ISnresHePESiEr iBfthg respective

corléentduittiiconeadiotn tnhe Ubr\l&po'ﬁhﬁg EShQoist Hwl redttal @tlalws-waP@RPotRér Pate. The
regres n_anal SIS thec ncetrf):tlon action curyve usmgth rogram

& SphodirtEr e e i evting BRI GICUPHET Rkes 398t isIanges e
assay imegasd isediney/inl stocRGowibhs I BVED aRY diley &b Bhe appRpRSE! @RCcoitrabdinki P1,

L hel o e TRl e i irgmettim? ThE' dlbstanoes n Gture meciorh ar Than "

added to the cells and incubated in the fumigation incubator for 45h. As a control, cells which

20  are not treated with test substance are used. For the XTT assay, Tmg/ml of XTT (sodlum
3'-[1-(phenylaminocarbonyl)-3,4-tetrazolium]-bis(4-methoxy-6- nltro)_benzenesulfomc acid) is
dissolved in RPMI-1640 medium without Phenol Red. Additionally, a 0.383 mg/ml PMS
(N-methyldibenzopyrazine methylsulfate) solution in phosphate-buffered saline solution
(PBS) is prepared. On experimental day 4, 75uliwell of XTT-PMS mixture is pipetted onto the

25  cell plates which in the meantime have been incubated with the test substances for 45 h. For
this, shortly before use, the XTT solution is mixed with the PMS solution in the ratio 50:1
(volvol). The cell plates are then incubated in the fumigation incubator for a further 3h and
the optical density (ODgsonm) is determined in a photometer. By means of the OD.gpnm
determined, the percentage inhibition is calculated relative to the control and plotted

30  semilogarithmically in the form of a concentration-action curve. The ECsy is calculated by
means of a regression analysis from the concentration-action curve using the program

Graphpad Prism.

Cell cycle analysis by means of the RKOp27 model
35
The assay is carried out in 96-well plates. By inducible expression of p27"%*, the cells are

completely arrested in growth, but do not die. By comparison of the activity on induced and



"noni nduced cells, conclusions on the nechani smof action (cell cycle
specificity) of the therapeutics can be drawn. Noninduced cells are

i nocul ated in approximtely three-fold__higher cell count, since division
no | onger takes pI ace during the assay2|2n conparison with uninduced cells
(20000 cell nduced, 6250 cells/well not induced). The controls are 5
unt r eat 88”35@11%,\? f@k!? CREHEPTO R, then@erhanicn | Snegtionciel icueleosrecifict gvihe

nuri st etrengpedticOtahhige c&@vtm dﬁan&dIlfédC@élisSal%r moeNRRIEH éb*ﬂromﬂ’réﬁél? C}ﬁrregnf@ldp‘)
and InCHb%tWE If’;lt 37C for , the test substance Is
(contro 65" antf ﬁ{‘&‘iﬁoa’f’ist?ﬁ‘ ”%foé‘Sﬁ'E I%ﬁ%@'aé? dricgfthe ags@int ¢ranparigan hith

bef or e amsmacrwamus)@?ﬁoa@ SRls/ivsll ¢rﬂfdcb@d6@whcglils%ér P'HH! iHiuR&d) yﬁ%' Eo%rh@{‘afasgay
111 ze

The issaﬁt % ar ? t pased on the method o q\/let a

bovithe HUHTH ??ﬁcelkﬁ @ﬁ%@f@ﬂbnThq\mli@wﬁuwarrwdgn%me@ mlﬂ%erpnmm iCn P

f 1$stcd

ree) $sttays evedls iake éx;ﬂo'ieﬁqmﬁﬁ%ﬁ\irfs?érb@é‘,& fan@'m!uﬂ%t%ﬁ’\gﬁi %é 2 8@4 n{%&PES

GTA. 2. M
1 mvl EG%& teg), %‘HﬁhaN/g%szadd?é%%}r%?'\’bw)c@womcgaﬂoe Igcontingsel GIEY°C fine furdisar

subst ang® s bafre distaHdeey KT 9% \OVEGQ %ot and 5 pl of the dilutions are
transferred to a 96-well microtiter plate (Nunc, half area plate). After

addition of 451 of the tubulin solution, the pol ymeri zation is deternined
at ®40nmin a Spectramax 190 20 nmicrotiter plate reader (Ml ecul ar devices)
by rrea of a |net|cs program at 30 sec intervals over a period of 20
mn. l?‘él':ﬂfP RlyMGriZaUaN @Rt curve val ues are used for the cal cul ation of
t he |nh| bition with respect to the untreated control and plotted
semlogarithmcally in the form of a concentration-action curve. The EC50

i s cal cUIPERFYDY GRS OBt basadegh dasinprihethal Poilag ef.ebrhyopiglized bovine tubulin
Concent(tﬁbsmtaﬁt i 78UIRRIIN S0 Mﬂﬁsprﬂ%é%%aﬁP;&PRﬁ Pééngé‘ d?s?of@éci"gg' §s °f

alr maceuti cal adm nistration forns 30 nt airnin

actiPve CORPYRYEN cE3mgaal (MLIA3 ir80 (Y Pk vfbs OOMEGTAI oMb MgC(QZ;)H&LSci mM:98 o
Mg (3) CoryetsaghdOri2Izun 66)mRB IBESDY WX Bt PERMPMICTD20% (viv) glycerol pH

6.9, 1mM GTP) The test substances are diluted in 10% DMSO (v:v) and 5 pl of the dilutions
are transferred to a 96-well microtiter platé (Nuhc, half area plate). After addition of 45 pl of
~ the tubulin solution, the polymerIéation is determined at 340nm in a Spectramax 190
207 microtiter plate reader (Molecular devices) by means of a kinetics program at 30 sec intervals
over a period of 20 min. The resulting area undér curve values are used for the calculation of
the inhibition with respect to the untreated control and plotted semilogarithmically in the form
of a concentration-action curve. The ECs, is calculated by means of a regression analysis
from the concentration-action curve using the program Graphpad Prism.
25 |

Examples of pharmaceutical administration forms

30 Example!
Tablet containing 50 mg of active compound
Composition:
'(1) Active compound 50.0 mg
(2) Lactose 198.0mg
35  (3) Cornstarch | 50.0 mg
(4) Polyvinylpyrrolidone 15.0 mg

(5) Magnesium stearate 2.0 mg



(5) Magnesium stearate2.0 ng. 23 Total: 215.0 ng Preparation 5(1), (2) and
(3) are m xed and granul ated with an aqueous solution of (4) granuliert.
(5) is admixed to the dried granules. Tablets are pressed fromthis

m xture. Exanple Il Capsul e containing2$50 ng of active conpound

Conposi |on 10(1) Active conpound50.0 ng (2) Cornstarch, dried58.0 (3)
Lact ose! ®Bowder ed50. 0 my (4) Maghkesi i@ st earate2.0 ng Total : 160. 0 ny 15
Preparation : (1) is triturated with (3). This trituration is added to the
m xture of (2) and (4) with intensive Onmixing. This powder mixture is
filledFGPBeH8Rd gel atine capsul es size 3 on a capsule filling machine. WO

200410Q02963) M{Bﬁ@?@%&e@%@%nu@efﬁtﬁ%ﬁ |u§b15@sd% Vcﬂl )?ﬁ%huheﬂr (5)Js

- heteroar | -'substituted erazi nyl carbony nmpoun as [
f or Ru ‘%’Hw 9 ihe dﬂ@@}aﬂu@& Yable ANgSsEd Ramltblsmemet he subst i tuents have

t he foI | owi ng neaning: Ri: fluoren-9-one, isoxazole, cinnoline,
i sot hi azol e, isoquinoline, 9H fluorene, 9H xanthene and 1 H pyrazol e,
where tER@MRMH ng can take place via any desired and p033| bI e ring nmenber

of the dils@leC®n¥dining 50 mg of active compound

Composition:
10 (1) Active compound 50.0 mg
(2) Cornstarch, dried 58.0 mg
(3) Lactose, powdered 50.0 mg
© (4) Magnesium stearate 2.0 mg
Total: 160.0 mg

15
Preparation : _
(1) is triturated with (3). This trituration is added to the mixture of (2) and (4) With intensive
mixing. This powder mixture is filled into hard gelatine capsules size 3 on a capsule fllhng
machine.

20



15 or aryl radical and the aromatics and heteroaromatics can be nono- or

pol ysubstituted or unsubstituted, R2: 0, S; 20 R3: represents one or up to
16 substituents selected fromthe group: H  unsubstituted or substituted

al kyl , M&D@GeA/00ZIRH, CONH2, where the substituents can [RCHFPZAQHA06555

~vicinally or geminally on the heterocyé@de; R4: unsubstituted or substituted

aryl, unsubstituted or substituted heteroaryl, 25 unsubstituted or

substit gl dgimgy! . unsubstituted or substituted al kyl hetaryl; m n:

0-3. 2. An aryl- or heteroaryl carbonyl pi perazi ne conpound of the general

formula (1) as clainmed in claiml, in which 30 "hal ogen" conprises the

hal ogen ,at | i g : \ d._Lodi . L

metar § dnsdiee 43 e Eagk e R T Comp i o B L
and nanganfeseuladhs, 25 "al kyl" conprises acyclic saturated or unsaturated

hydrocarbon radicals, having 1 to 20 C atonms, which can be branched or

straight-chain ﬁad unsubstituted or nono- or polysubstituted, alkenyls

~having at |eastjjone CK3 doubl e bond and al kynyls-at |least one CGC 5 triple

bond, "cycloal ! z’m%%j.l ¢vclic hydrocarbons having 3-12 carbon atons,
whi ch can beRlsat Ufate of unsaturated, unsubstituted or substituted, whose

binding to the(gqgnqu&b\ ) the general fornmula (1) can take place via any

desired and possible ring nmenber of the 10 cycloal kyl radical and the.

cycl oal kyl radical can also be part of a bi- or polycyclic system

" het@r oeyeleyihe ssbstitdent$ bavesthdfollodving BreanBg, 7- or 8-nmenbered cyclic organic

radical, which is unsubstituted or nono- or polysubstituted, saturated or

unsaturated, but not aromatic, which contains at least 1, optionally 2, 3,

4 or 5 PRdtdluostredrene psefeeclaptiynaliner sgthinzotx isgeninalite, $8-Rkdng, SHvtestienehe

- heteroato ar e i(ljienti cal or different and whose bonding to the conpounds
~of the 88§§F‘é‘fyrﬁ§)%l a (1) can take place via any desired and possible ring

nmenber ahetehibe btoatiey cay tdkefplacdiiz ahy desierdeatdhmshibteermgryembec afthalhsterbaylpar t -

ar o s 801 PRIoBEE R aldRER speltelt b ReRbERR el ol M AR or ™ "

napht hylLssubsttuted, hr acenyl s, whose radi cals can al so be fused to further
R2: O, S;

20 R3:represenis one or up to 16 substituents selected from the group: H, unsubstituted or
substituted alkyl, halogen, COOH, CONHS,, .

where the substituents can be arranged vicinally or geminally on the heterocycle;

R4: unsubstituted or substituted aryl, unsubstituted or substituted heteroaryl,
25  unsubstituted or substituted alkylaryl, unsubstituted or substituted alkythetaryl;

m, n: 0-3.
2. Anaryl-or heteroarylcarbonylpiperazine compound of the general formula (1) as claimed
in claim 1, in which
30
“halogen” comprises the halogen atoms fluorihe, chlorine, bromine and iodine,

“metal” comp'rises metal ions such as sodium, potassium, lithium, magnesium, calcium, zinc

and manganese ions,



‘saturated, (partially) unsaturated or aromatic ring systens and whose
bonding to the conpounds of the general forrmula (1) can take place via any
desired and possible ring nenber of the aryl radical, 25 "heteroaryl"”
stands for a 5-, 6- or 7-nenbered cycl B8 aromatic radical, which is
unsubstituted or nono- or polysubstituted, identically or differently,

whi ch contains at least 1, optionally also 2, 3, 4 or 5 heteroatons,
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het erocyclyl, aryl and heteroaryl and the cycl oal kyl, het erocyclyl, aryl or
heteroaryl radical is bonded to the conpounds of the general formula (1)

vi ?ka Cry8oalgylk ydompBiSesrayalic P@ﬁrdcatﬂmﬁsi haiiegl"3-1 1 eobOe Chtbos, \C/i\fl/mdih o@hkgé I
n t r nr
ok G ARSI DB SYRRLL O lod e WERGR i
NH- ?Lk?/tharg?ﬁlneraﬂﬁbmu{ql(h)etm cbm«eyplacé\llvhdmrtrnlyelde@md yhd kalslalekmhg b N adf HMJ;) 2,

N 2 t 2,
a0 %y ol e bR EL SR rediy P MR R ons B Pl RS, T
S aI kyl het er oar yI S-heterocyclyl, S aI kyl-OH, S-alkyl-SH, S-alkyl, S

S-cycl SS—heteroar S-S-al kylaryl, S Salk Iheteroar |,
S- Syhe'? gfié&p&?l&yﬂ star@é fgr ﬁﬂ éry, 5P S_équﬁ mgmbergd cyclic organic radl?:/al which is Y

S-S-al K}Hsuﬁi{t@)teNdf hetner @ﬂM@!kydlbstlﬂtéd @a@ﬂré‘t&’d or Qhé?é&ﬁrla@é"d K:?(J:t( noparomatlc which

al kyl cycl oal k et er oaryl - het eroaryl ,
0- het e¥°88§aé'7 ¥t ’eést 1 é?‘qu@ﬂllérgoajc‘* ;?%/ 5 bﬁfa!%%mmre&f%wwg@e@t l@wgenyand

O 362- NugElK whe, th@h&b?oétbh@s%@%nﬁhﬁ'okﬂlﬁeré@ afy ﬁ@%s@b%bf&hg% e ¢ compounds
O S2- O,het eroc - O al kyl cycl oal kyl

al kyl héf éﬁ"%&%?%'a 0!2‘;)11'3 é)1 S@ﬁf e pgpe V@W@lfﬁ@tﬁ@ﬂmmle orgozenche| gifher yi |

O SO2- (retarbiglyheidianaidre tHe: IﬁﬁEro@td‘ié’ kan Qs@@a'r}éﬁ(ﬂf @ik polycyclic system,
O S02- het erocycl oal kyl, O SO2 yl cycl oal kyl ,

O S02- al kyl het er ocycl oal kyl, O S®2-aryl, O SO2-heteroaryl, O S02- al kyl aryl,

8 j&g% aﬁﬂg{g’éﬁgfég?ﬁg%b@c f'%/c@ﬁagrb@rl\é(Xrl/hl?!‘E 1%5: siuggﬂé Ral &yrlnono- or polysubstituted,

o) J'aﬁwi%@!@%w@wépwavfﬁyqnd @tm(a@ynm whosara(i@lsrr@malearbyel fuse @ Orther
aI kyl ars)ﬂu»rat@ C(@)rt‘éﬁ&fﬂnggﬁﬁétgararl aro@i% &aégg?é&nﬁ Qi Q%%é;yb%ln(am K¥ the

OO Q heterocycl oal kyl
O O O) CPEPRYIGSePlethecyeial f@yﬂnufad1¢(6@ﬁda&¢ ylace0viaGry) desiesde aodmpksible ring
O C(O Qfe’ﬁhﬂ@ﬂoaﬂﬁgarw@a&egm O al kyl heteroaryl, O C(O N+Hal kyl, O C(O N+

25  ‘“heteroaryl’ stands for a 5-, 6- or 7-membered cyclic aromatic radical, which is unsubstituted
or mono- or polysubstituted, identically or differently, which contains at least 1, optionally also
2, 3, 4 or 5 heteroatoms, preferably nitrogen, oxygen and sulfur, where the hetercatoms are
identical or different and whose bonding to the compounds of the general formula (1) can
take place via any desired and possible ring member of the heteroaryl radical, where the
30 heterocycle can also be part of a bi- or polycyclic system, |

“alkylcycloalkyl”, “alkylheterocyelyl”, “alkylaryl” or “alkylheteroaryl” have the meanings defined

for alkyl, cycloafky[, heterocyclyl, aryl and heteroaryl and the cycloalkyl, heterocyclyl, ary! or

heteroaryl radical is bonded to the compounds of the general formula (1) via a C1-8 —alkyl
35 group. '
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cycfoalkyl)2(N—cycloaIkyi)g,O—P(O)(N—heterocycloa[kyl)z(N—heterocyc]oalkyl)z, O-P(O)(N-
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P(O)(N—a'ikylheteroaryl)g(N-aIky]heteroaryl)z, CHO, C(O)-alkyl, C(S)-alkyl, C(O)-aryi, C(S)-
aryl, C(O)~alkylary|, C(S)-alky!.aryl, C(O)-heterocyclyl, C(O)-heteroaryl, C(O)-alkylheteroaryl,

30  C(S)-heterocyclyl, CO;H, COz-alkyl, CO,-cyclyl, COz-heterocyclyl, COs-aryl, CO,-heteroaryl,
COgz-alkylaryl, C(O}-NH,, C(O)NH-alkyl, C(O)NH-aryl, C(O)NH-heterocyclyl, C(O)NH-
alkylheterocyclyl, C(O)N(alkyhs,, C(O)N(alkylaryl),, ' C(O)N(alkylheteroaryl),,
C(O)N(heterocyclyl)s, SO-alkyl, SO;-alkyl, SO.-aryl, SO;-alkylaryl, SO,-heteroaryl, SO,-
alkylheteroaryl, SO,NH,, SO;H, CF;, CHO, CHS, alkyl, cycloalkyl, aryl, alkylaryl, heteroaryl,

35  alkylheterocyclyl and/or heterocyclyl, where in the case of polysubstituted radicals these can
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be polysubstituted either on different or on identical atoms and the polysubstitution can take

place with the same or dn‘ferent substituents,
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C(O)N(arkylheteroaryl)z, O-P(O)(OH)2, O-P(O)(O-metal),, O-P(0)(O-alkyl),, O-P(O)(O-
cycloalkyl);, O-P(O)(O-aryl);, O-P(O)(O-heteroaryl),, O-P(O)(O-alkylaryl),, O-P(O)O-

25 alkylhete_roaryf)z, O-P(O)(N-alkyl)z(N-aIkyl)z,O—F’(O)(N-cycloaIkyl)g(N-'cycloalkyI)z,O-P(O)(N- :
heterocycloalkyl);(N-heterocycloalkyl);, O-P(O)(N-aryl),(N-aryl),, O—P(O)(N—heteroaryl)z(M
heteroaryl),, O-P(O)(N-alkylaryl),(N-alkylaryl),, O-P(O)(N-alkylheteroaryl),(N-
alkylheteroaryl);, CHO, C(Q)-alkyl, C(S)-alkyl, C(O)-aryl, C(S)-aryl, C(O)-alkylaryl, C(S)-
alkylaryl, C(O)-heterocyclyl, C(S)-heterocyclyl, CO,H, CO,-alkyl, COgz-alkylaryl, C(O)-NHg,

30  C(O)NH-alkyl, C(O)NH-aryl, C(O)NH-heterocyclyl, C{O)N(alkyl), C(O)N(alkylaryl),,
C(O)N(alkylheteroaryl);, C(O)Ntheterocyclyl),, SO-alkyl, SO;-alkyl, SOs-aryl, SO,-alkylaryl,
SOz-heteroaryl, SO,-alkylheteroaryl, SO,NH,, SO;H, CF;, CHO, CHS, alkyl, cycloalkyl, aryl,
alkylaryl, heteroaryl, alkylheterocyclyl and/or heterocyclyl, where the substituents are

Q

\ojejejejejere’
ZQQ \OX®)

oYoX=JeJoYoYoXoXoYo¥
%Q

identical or different and can occur in any desired and possible position of the aryl,

35 heterocyclyl, heteroaryl, alkylaryl and cycloalkyl radical and where polysubstituted radicals
can take place with the same or with different substituents, either on different or on identical
atoms. |



10 in clains 1 and 2, wherein the het erocycl yl radical can be _
tetrahydrofuryl, tetrahydropyranyl, pyrrolidinyl, piperidinyl, piperazinyl
and norpholinyl. 5 An aryl- or heteroarylcarbonylplpera2|ne conpound of
the general forrmula (1) as clained in<€laims 1 and 2, wherein the

het eroaryl radical can be pyrrolyl, furyl, thienyl, thlazolyl 15
triazolyl, tetrazolyl, oxazolyl, isothiazolyl isoxazolyl pyrazolyl
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25 7, N%Wbound of the general fornula (1) as clainmed in clainms 1-5,

wher ei n R R, R, R3, n and m have the abovenenti oned neani.ngs and R4
stands for 3, 5-di met hoxyphenyl. 8. A conpound of the general formula (1) as
cl ai ned AR a&VlapiaeterosryldieeryiniparaziRg comﬁﬁl)nd?ﬁ'th@gemdl ﬁﬂsrlha!‘aQ‘i)ié‘@clalmed
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cl ai medYITRlimd, pigeriding, pipasazinyl sad ntmyfphdmiyr ali zati on of the basic conpounds
with inorganic and organic acids or neutralization of the acidic compounds
wi.th inorganic and organic bases, or its solvates and hydrates. 35 10. An
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20 6. A compound of the generai formula (1) as claimed in claims 1-5, wherein Ry, R,, Rs, n and
m have the abovementioned meanings and R, stands for phenyl, which is unsubstituted or
substituted by one to five identical or different '(C1-Cs)-alkoxy groups, where adjacent oxygen
atoms can also be linked by (C,-Cy)-alkylene groups.

25 7. A compound of the general formula (1) as claimed in claims 1-5, wherein R, Ry, R, Rs, n
and m have the abovementioned meanings and R, stands for 3,5-dimethoxyphenyl.
8. A compound of the general formula (1) as claimed in claims 1-5, wherein R, R;, R, Rz n

and m have the aboveme_ntioned meanings and R, stands for 3-methoxyphenyl.

30
9. A physiologically tolerable salt of the com‘pou'nds as in formula (1) as claimed in claims
1-8, comprised by neutralization of the basic compounds with inorganic and organic acids
or neutralization of the acidic compeunds with inorganic and organic bases, or its
sclvates and hydrates.
35

10. An aryl- or heteroarylcarbonylpiperazine compound of the general formula (1) as claimed

in claims 1-9, having at least one asymmetric carbon atom, in the form of its racemates, in
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25
12. A process for the preparation of aryl- and heteroarylcarbonylpiperazine compounds as
claimed in one of claims 1 to 11, which comprises reacting a carboxylic acid of the
general formula 2, in which R1 and R2 have the abovementioned meanings and Y stands
~ for a leaving group such as halogen, hydroxyl, (C1-C6)-alkoxy, preferably methoxy and
30 ethoxy, -O-tosy!, -O-mesyl, tetrazolyl or imidazolyl,

R2

/—(CHz)m
S N
(CH,)n

R1: aryl, heteroaryl

N-—R,

Formula 2 Formula 3
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15 13. A medicament, comprising one or more compounds of the general formula (1) as claimed
in one of claims 1-11 inraddition to customary physiologically tolerable excipients,
additives and vehicles. . |

16. A process for the production of a medicament as claimed in claim 15, which comprises
20 processing one or more aryl- and hetéroarylcarbonylpiperazine compounds of the general
formula (1) as claimed in one of claims 1-11 with cusfomary pharmaceutical vehicles
and/or diluents or other excipie'nts to give 'pharmaceutical preparations, or bringing them
into a therapeutically administrable form.

25  17. A process for the treatment of benign and 'malignant tumors in humans and mammals,
which comprises administering at least one compound of the general formula (1) as

claimed in one of claims 1 to 11 to the human or mammal into a dose effective for tumor
treatment, ' -



