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action is _neither described nor suggest
medicaments which bring about a marked prolongatlon of the survival time or even a

complete cure in the widespread solid tumors. It is therefore meaningful to invent novel
medicaments for the controf of cancer.

25  The present invention relates to novel aryl- and heteroaryl-substituted piperazinyicarbo.nyls
' ahcj 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 specifications 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

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



2 Xant hene derivatives are described in the literature as antispasnol ytics -
(US 2742472) and antiulcer agents (US 3284449). A tunor action is neither

descri bed nor suggested. Ci nnoline derivatives of the abovenenti oned
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anti hypertensives. In addition, 15 isoxazoles are described as fungicides
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factor Xa inhibitors (WO01/ , anal gesi Cs
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30 It has_ now surprisi n% been found ™ hat nove ounds from
consi st PRGBS ’E‘Wé‘e" desarbed par suagestedr yl - subst i t ut ed pi perazi nyl car bonyl
aropmtics are suitable for the preparation of nedicanents and these in

particular are suitable for the treatnent of benign and nalignant
Pyrazoles are mentioned in the literature as compourids having antiinflammatory and

hypnotic properties (S. Sugiura et al. J. Med. Chem. 1977, 20, 80), as anxiolytics
(Q.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.
5 ‘Lau et al. J. Med. Chem. 1998, 42, 769; R. Pertwee et al. Eur. J. Pharrﬁacol. ‘1996, 296,
169}, as alpha adrenoceptor antagonists (G. Ermandi et al. Farmaco Ed. Sci. 1998, 53, 519),
as histamine H3 antagonists (WO2003004480), as factor Xa inhibitors (WQ01/19798), as
sedatives and analgesics (EP1006110), as cholinesterase inhibitors (WO98/39000) 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 hoeteroaryl—substituted piperazinylcarbony! 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, | |



35 tunors. According to this aspect, ih the present application hovel
conpounds fromthe group consisting of the aryl - and

het er oaryl - substituted pi perazi nyl carbonyl conpounds according to the
gener al henmaispedt, there ig pravided a ngvellanylosrehedaypayi-substiteted pipergrinidadeahyb novel

aryl - L per azi nyl car bonyl conpound as in the
' sifidhga Y’%tré%ﬁ%ﬂaw%"q%?@mz)m (1) 5 (CH2)n,,, /N R4 where the

general fornu

substituents have RBe foll ow ng neaning: RI: fluoren-9-one, isoxazole,
cinnoline, isothia ole, i’'soqui nol i ne, 9H-fl uorene, 9H xant hene and

1H pyrazol e, 10g Odndi ngt)can take place via any desired and

possi ble ring nenber of tée heteroaryl or aryl radical and the aronatics
and het eroaromat i ~p@no- or polysubstituted or wunsubstituted, R2:

0, S;” 15 R3: represents one or up to 16 substituents selected fromthe

0r Oup:  HintieRoRSbLAbLEds Bbve BURSHAHY Bk-ALy! . hal ogen, OO OONZ, her e

the substituents can be arranged Vvic gemnally on the heterocycle;
20 R4: unsubstituted or substituted aryl, unsubstitut ed or substituted

het er oar wl1; # t r [ | bstl tuted o
et er 0 Rt USRS baoRr TG, B sl KA M YPHESEAL HiEahene,
t he rrean?% Bfpyrgaoe.i nventi on conprises the haI ogen atons fI uori ne,

chl aig n W t h meani ng of
Ehi o mventieant SO0 <o ke Biack ia SHEHERRLI i Bl sbtaetet o 1y HR G
“magnesi uth agapdicalgndihe eramaticrand diesés eaioamsics 36h E@mmpbepélygﬁbshﬁltwbr
W thin thaupe@biead of this invention conprises acyclic saturated. or
‘unsat urat ed hydrocarbon radical s,. whi ch can be branched or straight-chain
and unsubstituted or nono- or pol ysubstituted, having 1 to 20 C at ons,
i.e. Cl-pg¥-@l&kanyls, C2-20- alkenyls and C2-2o0-alkynyls. In this context,
al kenyl S have ‘at Ieast one C-C doubl e bond and

R3: represents one or up: to 16 substituents selected from the group: H unsubst:tuted or
substltuted 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 heteroaryi,
unsubstituted or substituted alkylaryl, unsubstituted or substifuted alkythetaryl;

m, n: 0-3.

5 The expression “halogen” within the meaning of this :nventlon comprlses the halogen atoms
fluorlne chlorine, bromine and iodine.

The expresston “metal” within the meaning of this invention comprises metal ions such as
sodium, potass:um 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, havang 110 20 C atoms, i.e. Cy-gg-alkanyls, Cy-p0-
alkenyls and C,-y-alkynyls. 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,
neepentyl, n-hexyl, 2-hexyl, n-octyl, ethylenyl (vinyl), ethynyl, propenyl (-CH,CH=CH,; -



- stands for

“al kyriyl s at least one CG-C trinpl -e bond. Advant agedusl y, -al kyl is sel ect ed
fromthe group which 35 conprises nethyl, ethyl, n-propyl, 2-propyl,

~ n-butyl, sec-butyl, tert-butyl, n-pentyl, iso-pentyl, neopentyl n- hexyl ,
2- hexyl n- octyl, ethyl enyl (vinyl), ethynyl, propenyl (- CHZCH=CHZ 4
CH=CH CH3, - CHZ&- CH3) , E)ropynyl [(:CHZ C—CH -C=C-CH3), butenyl
“butynyl C*ﬂm@fﬂ | -C{=peht yiidd),, PrRewwh  FHAYs hy C= Cdé!rlﬂnwteaﬂdblﬁmwr@ﬂntenvhe
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~ cont ai n§'% ﬂbqr(?agieq'fte@ﬁﬁtyéf?g) 3 also 2, 3, 4 or 5 heteroatons, where the
- het eroat ons :areix:i dentical or di fferent and the heterocycle can be

-unsubstituted or: nono- or polysubstituted; in the case of substitution on‘
the het dP8GEIESePhenhetdhindhyImeaitng pt thisrinyertien mesnsiasamatie hydrosarbpemt
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- heterocycle can part of bi - polycyclic system Preferre
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furyl, thie yl,

t hi azol 3/ triazol 3/ tetrazo ,- 0xazo I sot hi azo
N soxazolcﬂ‘?Pt'C%ﬁF diFgrept an £ BRI esﬁ?‘ﬁ P ﬁ%S'b@PPF'ﬁ?@Ph%B angyrazinyl ,
.~ triazinyl, ‘-benzothiazolyl, indolyl, indolizinyl,

| - The ekpression “heteroaryl” stands for a 5-, 6- or 7-membered cyclic aromatic radical, which
s 25 contains at least 1, optionally also 2, '3, 4 or 5 heteroatoms, Whe_re the heterpatoms are
| identical or different and the heterocycle can be unsubstituted or mono- or polysubstituted; in
‘the case of substitution on the heterocycle, the heteroary! substituents are identical or
~different and are in any desired and possible position of the heteroaryl. Thé heterocycle can
' also be part of a bi- or polycyclic system. Preferred heteroatoms are nitrogen, oxygen and -
30  sulfur. It is preferred that the heteroary! radical is selected from the group which contains
py'rrolyl, furyl', thienyl, thiazolyl, triazolyl, tetra}olyi, oxazolyl, isothiazolyl, isoxazolyl, pyrazolyl,
imidazolyl, pyridinyl, pyrimidinyl, pyra_zinyl, triazinyl, benzothiazolyl, indolyl, indolizinyl,
- quinolinyl, iscquinolinyl, cinnolinyl, quinazolinyl, quinoxalinyl, phthalazinyl, carbazolyl,
phenazinyl, phenothiazinyl, purinyl, acridinyl, phenanthrinyl, where the bonding o the
35 compeunds of the general formula 1 can take place via any desire.d and possible ring

member of the heteroaryl radical,



- qui nolinyl, isoquinolinyl, cinnolinyl, quinazolinyl, quinoxalinyl,

pht hal azi nyl, carbazolyl, phenazinyl, phenothiazinyl, purinyl, acridinyl,
phenant hrinyl, where the bonding to the 35 conmpounds of the general formul a
| can take place via any desired and pd%3|ble ring nmenber of the
heteroaryl radical. 5. The expressions aIkyIcycIoaIkyI ‘
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0)O-cycloalkyl, O -C(O)O-heterocycloalkyl, 0-C(0)O-alkylcycloalkyl, O-C(0)O-

} alkylheterocycloalkyl O-C(O)0-aryl, O-C(O)O-heteroaryl, - O-C(Q)O-alkylaryl, O—C(O)O-

25 alkylheteroaryl, O-C{O)NH-alkyl, O-C(O)NH-cycloalkyl, O-C(O)NH-heterocycloalkyl, -

- C(O)NH-aIkylcycloalky!, O-C(O)NH-alkytheterocycloalkyl, O-C(O)NH~aryI,_. O-C{O)NH-
heteroaryl, O-C(O)NH—aIkylaryl, O-C(O)NH-alkylheteroaryl,  O-C(O)N(alkkyl);, O-
C{O)}N(cycloalkyl)a, O-C(O)N(heterocycloalkyl),, O-C(O)N(alkylcycloalkyl),, =~ O-
. C{O)N(alkkylheterocycloalkyl),, O—C(O)N(aryl)z, O-C(O)N(heteroaryl),, O—C(O)N(alky!aryl)z, O-

30 C(O)N{alkylheteroaryl)s, O-P(O)(OH);, O-P(O)(O-metal),, O-P(O)(O-alkyl),, O-P{O)O-
cycloalkyl)s, O-P(O)}O-aryl),, O-P(O)(O-heteroaryl),, O-P(O)(O-alkylaryl),, O-P(O)O-

. alkylheteroaryl),,  O-P(O)(N-alkyl),(N-alkyl),,O-P(O){N-cycloalkyl).{N-cycloalkyl),,O-P(Q)(N-
.heterocycloalkyl)z(N—heterocyclearkyl)z, O-P(O)N-aryhs(N-aryl);, O-P(O)(N-heteroaryl);(N-
heteroaryl),, O-P(O)(N-alkylaryl),(N-alkylaryl)s, O-P(O)(N-alkylheteroaryl);(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, CO,H,
CO,-alkyl, COz—cycl_yl, COz-heterocycly!, COg-aryl, CO,-heteroaryl, COz-alkylaryl, C(O)-NH,,

O,QOQOOOOO
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_The compounds of the general formula 1 disclosed can, if they 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, taurocholic acid,

35 glutamic acid or aspartic acid are formed. The salts formed are, inter alia, hydrochlorides,
hydrobromides, sulfates, phosphates, methanesulfonates, tosylates, carbonates,

hydrogencarbonates, formates, acetates, sulfoacetates, triflates, oxaiates, malonates,



20 their optical isonmers, that is enantioners or diastereoners, by nethods
known per se. The separation can be carried out by colum separation on
chiral phases or by recrystallization froman optically active solvent or
using an optically active acid or base o by derivativization wth an
optically active reagent, such as, for exanple, an optically active
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this case be 5;1 MRPES Q'or " noni nt egral multiple of one. 5 The conpounds
of the general fornula 1 disclosed can, if they contain a sufficiently
acidi c gr; S , r I t he carboxyl group, sulfonic acid,
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I nor gani ér aseRuBs& sdi@lont I Lum hydr oxi de, potassium hydroxide,
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st oi chi caret iydradds. the salts of the conpounds forned can in this context be
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o and in particular hydrates of the conpounds 15 disclosed, which can be

obt gained, . for e l,e, by crystallization froma solvent or from aqueous
col aFf ot '§|kﬁ‘°¥"_ﬁix‘§a oA ,SUB%@?CWB{W tsht&ewbich e Rearpnisiol waipus elomiatsiates,
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ymorphic substance can differ greatly in its physical properties. The compounds of the
general formula 1 disclosed can be present in various polymorphic forms, in this context certain

maodifications can be metastable.

According to a further embodiment, the cémpeunds according to the invention as in the
general formula 1 are made available, wherein R1, Rz, Rs, nand m have the abovementioned.
meanings and R, stands for phenyl which is unsubstituted or substituted by one to five

identical or different (C4-C)-alkoxy groups, where adjacent oxygen atoms can also be linked
0 by (Cy-Cy)-aikylene groups.

According to a further embodiment, compounds according to the general formula 1 are made

available, wherein R, Ry, R,, R,, h and m have the abovementioned meanings and R, stands
for 3,5-dimethoxyphenyl.
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and hydrates. 20 It is known that chem cal substances formsolids which are
present in various atomc states, which are described as pol ynorphic forns
or nodifications. The different nodifications of a polynorphic substance
can differ greatly in its physical properties. The conmpounds of the

general fornmula 1 disclosed can be present in various polynorphic forns, in
this context certain nodifications can be netastable. According to a
further enbodi ment, the conpounds according to the invention as in the
general formula | are made available, yherein Rl, R2, R3, n and m have the
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gr ogpsethdgpengi.ng to a further enbodi ment, conpounds according to the
general formula 1 are nmade avail abl e, mhereln R, Rl, R2, R3, n and m have
t he abovenenti oned neani ngs and R4 stands for 3, 5- dlnethoxyphenyl. 59
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hanaqe-(deronﬂmM) rpéra‘tlneﬂﬂc&r%oﬁylﬁl‘uﬁ?etntybﬁgww ) pi perazin-1-yl ] met hanone
G nnol i n-4- r|d|n 2-yl) piperazin- lgll]rrethanone(G)
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-1 biohagnes-(373-dimethyiphenyl)piperazin-1-yljmethanone (5)

Cinnolin-4-yl{4-(6-methylpyridin-2-yl)piperazin-1-yllmethanone (6)

. (3,5~Bismethylsulfanylisothiazof—4—yl)—[4-(6-methylpyridin-2-yl)pi[5erazin—‘t-yl]met’hanone (7)
[4-(3,5-Dimethoxyphenyl)piperazin-1-yljisoquinolin-1-ylmethanone (8)
[4-(3,5-Dimethoxyphenyl)piperazin-1 -ylJ-{SH-fluoren-1-yl)methanone (9)
(9H-Fluoren:9:yl)-[4-(3-methoxyphenyl)piperazin-1-yljmethanone (10) 7
(9H-Fluoren-1-yh)-[4-(3-methoxyphenyl)piperazin-1-yljmethanone (11)
[4-(3,5¥Dimethoxyphenyi)piperazin—1 -yl]-(SH-xanthen-9-yl)methanone (12)
[4-(3-Methoxyphenyl)piperazin-1 -yl]~(9H-xanthen—9-yf)methanone (13)
t4~(3—Methoxyphenyl)piperazin-1 -yl}-(2-phenyl-2H-pyrazol-3-yl)methanone (1 4}
[4-(6-Methylpyridin-2-yl)piperazin-1 -yl]-(2-phenyl-2H-pyrazol-3-ylymethanone (15)

'[4—(3—Hydroxypheny!)piperazin-1—yl]-(2—phenyl-2H-pyrazol-:-i-yl)methanqhe {16)
{4-(3,5-Dimethoxyphenyl)piperazin-1 -yi-{1 -(4-nitrophenyl)-5-trifluoroh1ethyl—1 H-pyrazol-4-yi}-
methanone (17) L

According to a further aspect, there is provided a process for the preparation of aryl-
and heteroarylcarbonylpiperazine compounds as defined above, which comprises
reacting a carboxylic acid derivative of the general formula 2, in which R; and R, have the
abovementioned meanings and Y represents a leaving group such as halogen,
hydroxyl, (C+-Ce)-alkoxy, preferably ~ methoxy and ethoxy, -O-tosyl, -O-mesyl, tetrazolyl

or imidazolyt,
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provi dedpa | ﬁ{ﬁqess for t he b‘ar ion of aryl- and -
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reacting agggihexylic acid derjvative of the general formula 2, in which Rl

and R2 have the abovenenti oned“ meani ngs and Y represents a IeaV| ng group
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auxiliaries with formation of the desired product . In another aspect,

t her dn peotheiAsPEddthereds pervidst thirersgof the anvld and hetesaryicarhpBdpipesziver azi ne
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conpounds for the production of a nmedicanent for the treatnment of benign
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In another aspect, there is provided a medicament for use in the treatment of tumors in
humans and in mammals, comprising at least one compound of the general formula (1)
as defined above preferably together with custornary pharmaceutically tolerable

excipients, additives and vehicles.

In another aspect, there is provided a medicament, comprising one or more compounds
of the general formula (1) as defined above in addition to customary physiologically

tolerable excipients, additives and vehicles.

In another aspect, there is provided a process for the production of a medicament as
defined above, which comprises processing one or more aryl- and
heteroarylcarbonylpiperazine compounds of the general formuia (1) as defined
above with customary pharmaceutical vehicles and/or diluents or other excipients
to give pharmaceutical preparations, or bringing them into a therapeutically

administrable form.



humans and in mamral s, conprising at | east one conpound of the general
formula (1) as defined above preferably together with customary
pharmaceutically tolerable excipients, additives and vehicles. |In another
aspect, there is provided a nedi canent, conprising one or nore conpounds

of the general fornula (1) as defined ve in addition to customary
physiologically tolerable excipients, additives and vehicles. |In another
aspect, there is provided a process for the production of a nmedi canent as
defi ned above, which conprises processing one or nore aryl- and

het er oar yl car bonyl pi perazi ne conpounds of the general fornula (1) as
defined Sahitheeis\bf theChtsih H&ids Atk gl ithe RverRiynC! €s and/or diluents or

ot her excipients to give pharmaceutical preparations, or bringing them
into a therapeutically admnistrable form 10a Synthesis of the conpounds
accor di NPhé corhpeundivifid §&heFAGoGRIP e

obt ai nabl e, fo? exanple,@ﬂg inoscheﬁgﬂ?éggpgag’kg%ﬁgﬁgkrgggfggﬁT%ﬁfgggw
ON\V-/ NRA R X+ HJINRA | ~ NMthyl- R 2 norpholine X= CH, C 3
Vari ant Q¢hdm¢4-DCC /*, RL OH+ HNR4 O- ~-NNNR4A- Rl 2 3 1 15 The
starting compounds 2 and 3 are either conmmercially obtainable or can be
prepared by procedures known per se. The starting materials 2 and 3 are
val uabl e i ntermedi ate conpounds for the preparation of the conpounds of
the formula 1 accopding to the invention.. 20 The solvents and auxiliaries
optionally to be uséd and reaction paraneters such as reaction

BOP
7

0 —\
% AR Py-BOP O0-_N  N—R4
R17 X + HN N—R4  ————— Y \_/
et N-Melhyl- 11
. ~ morphofine
X= OR, ¢l 3 1
Variant 2:
o @-vcc -
_ Os N N~R4
R1” SOH + HN N—R4 Y \__/
Rt
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 torthe invention.

20 The solvents and auxiliaries optionally 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
his/her expert knowledge.

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

25 | compounds in the medicaments, in particular as antitumor agents, for the treatment of



. tenperature and tine to be used are known to the person skilled in the art
on account of his/her expert know edge. The conpounds according to t he;
invention as in the general forrmula 1 are suitable as active 25 conpounds’
in the medi caments, in particular as qtlturmr agents, for the treatnent of

.11 humans and manmmmals. Manmals can b donestlc anlnals such as hor ses,

cCows, p.and t | ike. ici action of the
conpoun sggscggg(ﬁ %nﬁn% (E)S t en%?%@en q gﬁ AgOélhesﬂg 36%[2%8 S"‘fC a%Eﬁ??ﬁFeCD‘SS 199N

i nt er aets.drared, sheemend tisulken syst em by i nhibition of tubulin

.pol ynmerization. In addition, still further known and tnknown rrechanl sSns -
-of.action for the control of tunor cells are conceivable. The conpounds
accor dThﬁgmd!Ctrf&eaﬂmmeﬁttm@mmmwm atsediufg)tro thd @wearsi €dn BE bhsem T8 dxAmpleTans

t I t d
actor 4 AREREoT MiBAE e SR 25 GuERn f bR @oiressEaiien nlrsion. &'

manmal still fugther anwntanefdmowmenédﬁarﬁsm@rof tacaad Enthe ddtrd) R raRek cbgahley
effeCtdan‘Eeﬂ§§I§ of the respective conpound according to .the invention to be
adm nistere or -.the treatnent depends, inter alia, on the nature and the
stage of. the oncosis, the age and sex of the pati ent, the manner of 15

adm Nifel @kpSh gqaq gé] dug.at; 0 1 | caments according to .
the invention Canh ﬁ‘g n{hﬁllg\%gt?og 'fna} b?ﬁ%%{?%m t%ee?ﬁnggl cf“ra?(a "R jpngns and in :

phar natBUNFE afue B?Err%ompﬁ’“?ﬁ’s?dm%"s&e&% ?té%ﬁsb%l‘te compoupfie manner suitable in each

case i f roso owder s ust i n powders;. tablets, coated
tabl e a%‘:&'gﬁ d omr?s{nv IR s Th i Sone @ gfii%’gan%ﬁerf e TyEan opientyeEnRal in past es,
pi | | sanpast @Iffgpti\@afmubmsr maBnmﬂOEhéQhex%ﬁeut%HJ féaﬁe@t"w ABSEUE 'tl@@lrerQEt%
scont ai

s ast._one cansti-tuent accordin
“I.nvent er‘l) 008@%%&. ng t%ﬁwe[ ’H)ée ﬁ’ﬁrtﬂg’ eimeigiersbionihsnipraeat gemndénetwha
exci ploerths nateecindathe stagd ef tral m&cos%ohr\/@@@;é en&%'ek&tdf(lﬂe FRGEHhEHRY MlaPiner of
ﬁéubl SLSati %n&%ds flﬁrs Eé &F?f% [|} antifoanms, ‘gel-formng agents, -
P ckénare i g Lo of drea e 8¢ pedisapents sipcotding tr iy kyenios, 5 .-
dr yi ngaagermdmmfstamd raegltha!t Gém;softdi lah@rselid phesedacatidy $§rm@rﬁtHl§?§' dafdBout
col or ant éjr §u‘?t BASE .. agents, I Ubfl cants, di-sintegrants, taste and odor:

corrigents ohe Serect!s ¢ PR BTN e osolrl PoWECE B Cestingep@iiers,0 be
enpl omﬂetaepmfde tapletsh enuitdsen fpdas, rrﬁﬂ@twr:scabsﬁe@mh@ngefss oirfihbARL Bhags t 0

ther Koo th on skilled in the art The - medi canment s

t é’éﬁ‘;

'accor to tgl S%@%ﬁ gcf%mé;ﬂ '%e adnini stered in.a suitable adm nistration
20 _

The pharmaceutical forms contain, in addmon to at least one const!tuent accordlng to the
invention, dependlng on the pharmaceutical form employed, Optlonally exc:p:ents such as, -

inter alia, solvents, solution accelerators, solublhzers emulsifiers, wettlng agents, antifoams,

lgei formmg agents, thickeners, film- formlng agents, binders, buffers, salt formlng agents

¥

.UI k'

. drymg agents, flow regulators, fillers, preservatives,” antioxidants, colorants mold release
agents, lubricants, dismtegrants taste and odor comgents The se!ectlon of the exmprents

. and the amounts thereof to be employed depends on the chosen pharmaceuttcal form and is
orientated to the reozpes known to the person skilled in the art.

BQ The medicaments accordi'ng fo the invention can be administered in a suiteble administration
form to the skin, epicutaneously as a solution, suspension, emulsion, foam,- ointment, pastel'
or patch; via the oral and lingual mucosa, buccally, lingually or ‘sub{ing'ualiy 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 ihe rectal mucosa, |

- 35 rectally as a suppository,‘rectat 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 ointment, eye



formto the skin, epicutaneously as a solution, suspension, enulsion, foam

oi ntnent, paste or patch; via the oral and |ingual nucosa, buccally,

| ingually or sublingually as a tablet, _pastille, coated tablets, |inctus

or gargle; via the gastric and. lntestl% mucosa, enterally as a tablet,
via the rectal

coat ed t psul ol ution, sus on or enul si on;
mucosa, {% t?l g % St sy% © Hgstﬁ?(.WL{fOSg@Eﬁ“&Ige@ﬁﬁ's‘?m@”%r‘“tb"lvﬁ@‘l'?@w as Yadnglhe -
nasal al,tormeasaaliﬂtmeats dnd)p‘tu,sh OitRLIBEREY & =5 Piatie Mé@ahh&n@ﬁﬁé‘@%e?éntand
- al veol af, ?é?%tﬁ u ul ronarii | i nhal ation as.  an aerosol or
inhal at 8% via f%ur {(,RBEHBLE‘FC?I TR Pﬁeﬂﬁ%rt MGAICREd SOUBG IO artey e NYPAteralY |
_l_r_eye 12 ag abligfestjor; antel 4 azemorntxaawend;My a8, anVﬂpéciJJS}? oﬁ“ﬁﬁ?@?r@n 0%)8!’%0@’1(91@?' dhn
e ool PR e Pt S5 2ty RrBPESTy 18 ernlerin of ARG et the skin
i ntraur mﬂmualnbyusiys ad ahlitjs BiornOdrTPRIAE, 1RH tlﬁ@%@@lbeﬁit@%@@u!aw‘&@aﬁ‘rhjé’cftlbﬁro\‘
~intraarteri ectiqn; into a vein, Intravenously as an

i nject i G %’f*BEF’B%mBQ{ %ﬁ)’g-‘r‘rdﬁgﬁﬁr%@eéw &5 i RO 1T BUSIOF-usi on: i nt o the |

ski n, . i ntracutaneousl y as an injection or inplant; under the skin,.
subcut eousl as, an ’ Iectlon or inplant; into the muscl e, i ntranuscul arly

~as an .i hj e&‘ﬂ‘ Hnge o el styedrg F}é‘c%akﬁ%tﬂéne ERENtaR canrie rebuded tribair | y

as 1an |psnaemcem:cefradnahuﬁmoaspe“ﬁhﬁ‘a &@&R@Uﬁﬁéﬁap@tjtlé F&]&@H}%ﬁt%lb EM HsBitdble
accor dl to ”53'%‘ invention can be retarded in thelr phar maceuti ca

action ?W‘?“e LM GPrhbaethigwd ipreshamacali %df%@har@WIgalwma@pl@ﬁ of

_ sui t ablthe arRiRSHHESt ofTéNp‘ﬁo!athtFéﬂrbf%hé‘:‘F Breyrdusd oﬂ;rﬁﬂﬁmscﬁ[%os%ﬂﬁys%ustal ed
phar maceIétl C %es of _the achi evenent of pr ol ongat | P

-acti on '§FESE ﬂ%ms é@n FUsRedsions 354 oriegTuast of Hieneampauside aseordingrie the:
nanoparibveskion s UspeamaNos aNGoolf AANMES safé e EAPROMEAS, A%FUE B¢

he
' |nv ntion, the formation of poorly soluble salts and conpl exes or twg'tatl
or ystaPenS{®Ss yspensi ons. The compounds of the general structure 1
raccordlng to the .invention can be enployed as an individual substance or
in coanl nation with further ci/‘tot oxi ¢ substances, such as, for exanple,
at

~ci spl at i1, COERYBER 4t 1, 956 R ElTHFETN! arqosdinae the, inksnlionsRodistemplarsd & &, 20
met hot nnedéaa@aloguusmrﬁ@n‘@t Mt dopibimitioR \'Nﬁmrﬂﬂﬂade}t@{o%f s0bstARdsD W fS, sa”t‘ah' n

particul ar jnation with inhibitors trans uétlon suc

far exanpig ! ’hé‘scP i n CORPRLR. ofoxqriiigiaa, ifpefipmidsul agyicippbpshantidel  5-FU,

: rredOcan‘m‘thﬁtréM&té b $n ecombMetiodatht ﬁﬂﬁ@ﬁd%difbt@l@n&abﬂtl Haid<Lard trpgggtlﬁé[ar in

-conpound from the fol]|ow 0 of the conmpounds accordi ng :
i nvent iGAPINaRop Xv’tbsn@l?& ﬁég ﬁ?ﬂw mﬁﬂuyﬁdﬂrpépafz .aﬁetqrﬁgamtmywemepu@r@we@oone

- (1)  A4drfeds4.6- net hyl pyri di n-2-yl') pi pe razine-1-carbonyl]fluoren-9-one (2)

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

{5 compound from the fo!lowing'group of the compounds according to the invention:

4-[4-(3,5~Dimethoxyphenyl)piperazine?l—carbonyl]fluoren-g-one (1)' |
4- [4 (6-methylpyridin-2- yl)piperazine 1-carbonyl]flucren-9-one (2)

- 4-[4-(3- Hydroxyphenyi)plperazme 1-carbonyljflucren-8-one (3)

30 [4-(3,5-Dimethoxyphenyl)piperazin-1-yl]-(5-methyl-3- phenylisoxazol-4- yl)methanone (4)

cinnolin-4-yl-[4-(3, 5—d1methy]phenyi)prperaz;n—1 -ylimethanone(5)
cinnolin-4-yl-[4-(6- methylpyridm 2- yl)plperazm 1-yllmethanone(6)

~ (3,5-Bis-methylsulfanylisothiazol-4-yl)-[4-(6- methylpyridin-2-yl)piperazin-1- yi]methanone {7)

- [4-(3,5-Dimethoxyphenyl)piperazin-1-yl}- isoquinolin-1-ylmethanone (8)

35 [4-(3,5-Dimethoxyphenyl)piperazin-1-yl]—(9H—fluoren-1—yI)methanone(Q) '

(9H-Fluoren-8-yl)-[4-(3-methoxyphenyl)piperazin-1-yljmethanone (10)
(9H-Fluoren-1-yl)—[4-(3—methoxyphenyl)piplerazin-1-yl]methanone (11) |



4- [4 (3- Hydroxyphenyl ) pi perazi ne-1-car bonyI]fI uor en- 9-one (3) 30

[4- (3, 5- D met hoxyphenyl ) pi pe

razi n-1-yl]-(5-net hyl - 3- phenyl i soxazol - 4-yl ) net hahone (4)

ci nnol i n-4-yl - [ 4- (3, 5-di met hyl phenyl ) ptperazin-1-yl ] met hanone(5)
cinnolin-4-yl-[4-(6-nmethyl pyridin-2-yl)piperazin-|-yl]methanone(6) .
(3, 5-Bil¢- @glﬁwemWahwl)@wrﬂmwwﬁiwx)am[n&n@edmthmqwm?c)l| n-2-yl ) pi pe

razin-| Y, C
[4-(3, 54[§|b ox phengj e)rp?%”eE'JQ.(QHf‘a“ I']en Q%I&u?trrl](a) One( 3)yl rret hanone (8) 35
[ 4- (3, 5[4E§ﬁmth@>569’f>bﬁeﬂ gq@amﬁaﬂr(a@hewlim Qi‘ﬁaﬁdiltﬁavlknetmarytbn)a(ﬂ;t)hanone (-9) '

(oHF L‘l‘é{@:ﬁ%‘ 2o R ERE e ho RIAR AR RN (11) 1

[ 4- G3, S48 ﬁ@ﬁbplpﬁmmﬂﬂ% rphepiH- Wammﬁmtﬁawnﬁrmshanone( 12)
4- ( 3- 13
%4 §3 oxyp eny’i%ﬁ%@@?@%%lnli[é{%f'gg nyﬂﬁ%ﬁ Eté%:r{ggﬁtth@qwgy%ﬁ 4yl]~

-anone( 1m§athanone(17)

[ 4- (6- et hyl pyri di n-2-yl) pi perazin-1-yl ] - (2- phenyl - 2|-I-pyrazo|-3-y|)rrethanon |

e (15) 5 [4-(3-Hydroxyphenyl) pi pe

razin- 1ary1 Jan(t- preeentiboHapy frae bhsSayd pemsaiteaofEhgsitbGically tolerable acids. -

[ 4-4p3, 5- Di net hoxyphenyl ) pi perazin-1-yl]-[1- (4-nitrophenyl)-5-trifl uor onet hy .
| - H- pyrazol - 4-yl]- nethanone(17) and can be present both as a free base
and as Aalotdingto mSiemaragpltoabdhyel oh evhidhl eyraledsiks schehﬁe Ads diadéd\gthe doltdwing

general, r esi,s sche j sed,..the fol |l ow:
Conpoun(?m p%g'rﬁgy \ﬁere ;?’{Qéés? whi CLR ﬁq”P\gwﬁP F‘nﬁ?‘? Hlé Ible SR \ffe\;\?rpﬁntsvtqg‘?’rent
of "t he feﬁiwpeethmercehmm&:é’lherma’mlcér leba @ietdrig b credf tbélamrapﬁmdsmbbmimgab théle "

conpou [ i.ny s carried q ns of th

ot g eRel W Bk Kol sl gl sy aHiaud SFRERSvReeRdr the
- chd cahsssam@ctroﬂnetmt s enpl oyed wer e obtained comercially fromt he
conventional suppliers (Acros, Avocado, Al drich, Fluka, Lancaster,
Maybri dge, Merck, Sigma, TCl etc.) or synthesi zed. 20 The .inventi on' IS ‘
i nt endélthet chelmaicals | ansit saivards iemplpyedtvesre dsiitainkd Wotnmmdrbiathairdmofhet fevbatidraivi ng

exanpl es%!jplwré ?R&Bs bﬁv&%dg eﬁ?l%rric':thF?u(?(at DaGr[nceats er, ﬁgybEr)l(d%gp l\lleerr,lk, %Egen?g,t+&netg§ oir o

schene varirant '1):
synthe5|zed
20
The invention is intended to be illustrated in greater detail WIth the aid of the following
examples without belng restricted thereto. '
L 25

" Example 1 {reaction as in scheme 1. variant 1):
4-[4-(3,5~Dimethoxyphenyl)piperazine-'i'-carbonyl}ﬂuoren-g-one (1)

30 A solution of 1 g (4.12 mmol) of S-fluorenone-4-carbonyl -chloride in 30 mil of
dimethylformamide was treated successively with 0.67 g (6.59 mmol) of N-methylmorpholine,
0.82 g (4.12 mmol) of 1-(3,5-dimethoxyphenyl)piperazine and 2.36 g (4.53 mmol) of Py-BOP"
(1—benzotriazolyltripyrroIidinophosphonium hexafluorophosphate). The mixture was stirred for

. 12 hours at room temperature, allowed to stand overnight at room 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). | | o |



4-[ 4- (3,5-Di met hoxyphenyl ) pi per azi ne- 1- carbonyl ] fl uor en- 9- one (1) 30 A
solution of 1 g (4.12 mol) of 9-fluorenone-4-carbonyl chloride in 30 mM of
di met hyl f or mani de was treated successwely with 0.67 g (6.59 mmuol) of

N- et hyl norpholine,. 0.92 g (4.12 mml) 4of

1- (3, 5-di net hoxyphenyl ) pi perazine and 2.36 g (4.53 mvl) of Py-BOP

. (1-benzotriazolyltripyrrolidi nophosphoni um hexafl uor ophosphate). The

m Xt ur e Yiaas: ‘sagrvgd%‘@mhe&@ hours at roomtenperature, allowed to stand
overni ght at roomtenperature, 35 dinmethylformam de was distilled off in
vacuo and the residue was purified through a silica gel colum (silica gel
60, fromypMenek-AG Darnstadt) using the eluent dichloronethane/ nmet hanol
~(95:5 v/v). 14 Yield: 1.4 g (79.3%of theory)- Mp.: 161C 5 1H NWR
(DVB®-d6) 5 7.71-7.4 (m 7H), 6.08 (s, 2H), 6.0.(s, 1 H), 3.98-3.85 (m

,scherrg ?ﬁ r\\I/lgltril gﬁ'{@o déﬁf’ﬁ? g% 9#‘% hq%;%henyl@tﬁqgp ﬁ) 8 ég’g%gtdn?rmﬁse' Bé‘

razin- 1(§/.IqH)(©|45->26ﬁ1€nh ®pyl.) met hanone (12) ‘A sol ution of 3 g (13.26 mmol)
of xant hene-9-carboxylic acid in 90 m of dinethylformam de 15 was treated:

- successively with 2.15 g (21.2 mmol) of N nethyl norpholine, 2.95 g (13.26 -

'-nnDI) of 1-(3, 5- d|nethoxyphenyl)prperazrne and 7.59 g (14.59 mmol) of

E@ém perrg Lrdazalyl Lol npyr § qldl phosphoni um hexaf1 uor ophosphat e).
. roomtenperature, allowed to stand
' overnr ght at room temperature, dinethylfornanide was distilled off in SR

vacuo anp e lum (silica
: gel 60, ‘? 409 %@L%Ehg@ Fﬂé%'la% q‘gé%ﬂ%tﬁefbgdﬁﬁéﬁgﬁ gcr%it hane/ net hanol
(*95:5 v/ v): Y| eld: 2.88 g (50. 4%of theory) - 25 Mp.: 1550 1H NMR (DVBO-d6)
5= 7.28,( 70t
o 0% CoA ébrﬁ%'ﬁ')cg 37%%?3 b4 T’rrﬁ?} of )?ab‘éﬁ’ezrredg E%_i;'):x)@zf%d fitoo, rﬂr?:f gﬁg%%@{o?m?,%@e
3.283. @@S( treateH) SpngS!se}y ExithpRe 53 g( (2het imonolpsofi iN- -setigimorphola, i 296 @) -
. [4- (3 ALRS | - razol
| ( o VB SoR ARG ) | REHR R JphehbRe g%;yan&%@/ 9 56 o 1888
- 1- pheny(+-bepgsinaxplyltérBrafidinbphaspheniawi feexafiuetGphmispbéte). The mixture was stirred for

12 hours at room temperature, allowed to stand overnight at room temperature,
7 dimethylformamide was distilled off in vacuo and the residue was purrfred through a silica gel
20 column (silica gel 60, from Merck AG, Darmstadt) using the eiuent dlchioromethane!methano}

(95 5 viv).
Yield: 2.88 g (50.4% of theory)
L. 25 M.p.:155°C

"H-NMR (DMSO-d6) 8= 7.28 (d, 2H) 7.23 (d, 2H), 7.15 (d, 2H), 7.07 (t, 2H), 6.12 (s, 2H)'
6.03 (s, 1H), .72 (s, 1H) 4.03 (m, 2H), 3.71 (s, 6H), 3.58 (m, 2H), 3.23-3.06 (m, 4H) ppm.

30 Exampte 3 {reaction as in scheme 1. variant 2):
[4-{3-Methoxyphenyl)piperazin-1 ~yl]-(27phenyl-er-pyrazol-3—y|)methanone (14)
35 A soiution 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



d| met hyl f or mam de was treated with 13 56 ¢ (25 76 mol ) of pol yrrer bound
"N-benzoyl -N- cycl ohexyl carbodiinde (1.66 nmol/g), warmed to 60C and the
components were reacted 15 w th one angther for 30 minutes. For this, 2:48
g (12.88. mmol) of 1-(3-nethoxy- phenyl pi perazi ne were added and ‘t he - ‘

t | her.,, 4. h After t it o
XL 5 gL SN Sor SACTRALs SEPTIeT o RGNS oo ALAED I bt
di sti | | gtenf!fpidenazize wereandddchend e‘m mweunaa.saq)ullravmdetdn tacofogha furtbel ¥ daugel

| k AG. Darnst adt ), i th |
G ohl or Gl A6 JF Rer allana (AT oA iorBetE o df Pamediuieivts yps
| H- NI\/R (BB dif)n Bacup. 821 (e, reQ}HDle w'és&ztmﬁedllhr(;mgh #id)ica Gehchltmnisica gellso, (t,

35y Fout et o, Gt Bind s, Sddicbielrbhafbbe) s fdstnus of tne
general formula 1 were synthesized anal ogously to the synthesis route - '
(vari an&e}d?.{.g% ({?6‘% ot?‘taheory]) 15 R R3 Rl)~ NCHZ)m (CHZ) nN~R4 Fornula 1

20 Ex
4-[ 4- (6 Met hyl pyr|d|n 2-yl) pi perazi ne-| - carbonyl]fluoren 9 one (2) "H NWR

7 517 IR USG5 il Py sl st g 1 903 (r8 i 73 Ko m 4

H) , 18. 764t (n2HH), 634 58:38. (35 26m 3. AH)m, 518532378 fzﬁ) 33itb(nmfﬂ) Exa f(fﬂal @H
4- [ 4- (3- Hydr oxypheny! ) pi pe razi ne- 1- car bonyl | f1uor en-9-one (3) RE:
385.1 [M+tH 30 Exanpl e 6: [4-(3,5-D nethoxyphenyl) pi pe
razin-| Jpé ]fol(cﬁvnﬁ@'fcbm|po3nd§16ﬂmd §@Pﬂe’¢§l0fo‘rlﬂubé| ) Wr@ syﬁﬂ%@&e&@na&ouslr tB"YRe
(PVBO dgy B2 7. 0B (m_2H) ., fAT (m 5.96 (m 3H)

3 26 (n¥ ”’Zﬁﬂs r°3'61 Gl 2‘?4)2 "?zsqi@"(f‘s 3H) ppm

15
R2
_R3
R1 r?x/%foHa)m
CH_)n N
(CH N
Formula 1
20

Example 4: 4—[4-(6—Mefhylpyridin-2—yl)piperazine-‘t—carbonyl]'fluoren-9~o‘ne (2)

"H-NMR (DMSO-d6) 8= 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, 1H) 3.95 (m, 1H), 3.87 (m, 1H),'3.7 (m, 2H), 352325(m 4H)
25 2.28 (s, 3H) ppm.

Example 5: 4-[4-(3—Hydroxypheny!)piperazine-1~carbonyl]ﬂuoren-9—bne (3)

ESI-MS: 385.1 [M+H]
30
' ‘Example 6: [4-(3,5—Dimethoxyphenyl)piperazin—1-yl]-(5~methyl—3—_phenylisoxazol—él-y])'meth-

anone (4)



Exampl e 7: G nnolin-4-yl-[4-(3,5-di net hyl phenyl ) pi perazi n-1-yl ] met hanone
(5 5 Mp.: 114C 'H NWR (DMSO- d6) 6= 9.45 (s, 1 H), 8.58 (d, 1 H), 8.04
(m 1 H, 7.96 (m 2H), 6.58 (s, 2H), .48 (s, 1H), 3.95 (m 2H), 3.34 (m
" 2H), 3.28 (m 2H), 305(m 2H), 2.21 (8, 6H) ppm 10 Exanple 8:

NVR

G lin-4- di h 6

Coveo uditth il el s%n'g@%{‘a 47{m§ 3, o (T ML 7o oo R IoRRE (7 45
(t, 1H)4H)6365?(nedaH)1tD48(§ ﬁ?g(oﬁh 3.90 (m-2H), 3.72 (m 2H), 3.48-3.2
(m 4H), 2.3 (s, ppm Exarrple 9:

(3, 5- Blsrrethylsulfanyllsothl azol -4-y1)-[4-(6-net hyl pyridi n-2- yI)p| perazm 1

-yl , 6.57
(Eié ]n%:_l)nEi(iﬂi;@E;? C(?r)nohnﬂ'—'ﬂ% (%%éiﬁ%%%nyﬁgrgéraﬁq ~1- ?Iﬁethﬁ&% 5 (s 3H) opm
aml-e

[4 (3 5 mgifrexyphenyl ) pi per.azi n- 1-yl ] i soqui nol i n- 1-yl met hanone (8) -
: 8O- d6) 6= 8.54 (d, 1 H), 8.06 (d, 1 H), 7.98 (d, 1|—|) 792(d
1H) '

783(t|-H),25772(t1H),608(s 2H), 5.99 (s, 3.95 (m
3. 0 | e
T4 ?g%ﬁeﬁ%sﬁo K henar? leb Lol ﬁi}ﬁzﬂ%@n |u2r9§n%h-%t$)6?re§ﬂa%ﬁgp(9) |
30 M p. 78S 1H), SR mo&eoadm(rmm 928((0h, 2BH, 057 (MORH)(2.22K8, SHF pBa. (d, 1H),
74180(t 1H), 7.4 (t, 1H, 7.35 (t, 1H, 7.28 (d, 1H), 6.10 (s, 2H, 5.99
U 3. e (s, 2H, 3.82 (m 2H, 3.67 (s, 6H, 3.41 (m 2H, 3.28 (m

3. gg_mm_g|—|§Jirmpﬁn—4%[4£§6amnpmelp&ﬂdin—Z—yI)piperazin—‘l—y[]methanone (8)
(9H— Fuuor en- 9+ yI) [ 4- (3- met hoxyphenyl ) pi pe razi n-1-yl]met hanone (10) 17
162-163C ' HNMR (DVSO-d6) 6= 7.86 (d, 2H), 7.37 (d, 2H), 7.32 (t

-2 ng 7. 42NMR (2HBO- ae)gs 43 (s] 1H),, 858(‘{51H5 E({Dﬁ(rﬂ H)), 79538, C5Y, 7145'Ei2(t,,ﬂ@| 3olgd,‘
a e .
(9H— FI u%%ér%‘(*' S”?)r Ig)f‘zid H%néﬁﬁés{yéﬁmf% i ﬁ31£ ?Aﬂ ﬁ%@n\%“)( BH‘)‘WDM D,

'124’(5 10
Example 9: (3,5-Bismet’h_y,lsuIfanylisot_hiazol-4‘-yl)-[4—(6—methylpyridin—2—yl)piperazin—1-y[]-'
‘methanone (7) ' - | |

' 1H-_NMR (DMSO-d6) 8= 7.45 (t, 1H); 6.65 (d, 1H), 6.57 (d, 1H), 3.8-3.3 (m, 8H), 2.66 (s, 3H),
20 2.58(s, 3H), 2.32 (s, 3H) ppm.

Example 10: [4-(3,5-Dimethoxypheny!)piperazin-1 -yi]is'oquinolin—1'-ylmethanone (8)

| 'H-NMR (DMSO-d6) 5= 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), 8.08 (s, 2H), 5.99 (s, 1H), 3.95 (m, 2H), 3.68 (s, BH), 3.35 (m, 2H), 3.24 (m, 2H),
3.05 (m, 2H) ppm. ' :

Example 11:'[4-(3,5—Dimethoxyphenyl)piperazin—1—yE]—(QH—ﬂuloren-1-yl)methanone (9)
30 Mp.:148°C

"H-NMR (DMSO-d6) 8= 7.98 (d, 2H), 7.94 (d, 2H), 7.58 (d, 1H), 7.48 (1, 1H), 7.4 (t, 1H), 7.35
(t, 1H), 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

| E)_(amr._ule 12: (9H-Fluoren-9—yl)—[4-(3—methoxyphenyl)pipe_razin-‘!-yl]methanone (10)



'H NMR (DMBO-d6) 5= 7.99 (d, 1H), 7.96 (d, 1H), 7.61 (d, 1H9, 7.48 (t, 1H),
7.42 (t, 1H, 7.35(t, 1 H, 7.29 (d, 1 H, 7.12 (t, 1 H, 6.54 (m 1H)
6.48 (s, 1 H), 6.39 (m 1H, 3.89 (s; . 2H), 3.83 (m 2H), 3.71 (s, 3H)
3.41 (m 2H), 3.27 (m 2H), 3.08 (m 2H) ppm 15 Exanple 14:

[ 4- (3- Met hoxyphenyl ) pi perazi n-1-yl ] - (9H xant hen- 9-yl ) met hanone ( 13) Nl P
110C ' H-NWR (DVMSO-d6) 5= 7.30 (t, 2H), 7.22 (t, 2H), 7.15-7.05 (m 5H),
6.56 (di.ptHp2-16348 (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- Met hyl pyri di n-2-yl) pi perazi n- 1-yl ] - ( 2- pheny! - 2H pyr azol - 3-yl ) net hanon L

e -5 (1N5SJMRMDNMRJ @5\@97 (d 5EH 8337 (dS?.H)'L 72 ¢t g21%57623(? 2(H]”17@k')(t 1ﬁE76446d 1

, 6.57
2H)5 B(EB(‘WnB ﬂs 1h), 3”?23<§éd 18'94)5 fﬁ“:«:lb @@wﬁéméH) 3. 530(m 4H) ppm.
[ 4-(3- Hydroxyphenyl)p| pe razin-1- yI] (2 phenyl 2H pyrazol - 3-yl ) met harione
(16) - ' H NVR (DMSO d6) 5= 92%" 7.82 (d, 1 , 7.53-7.46 (m 4H),.
7.4 (t Exemple 18; @kt lfltmrer Hyh)-14- ~mstr(0dyprﬂny!)prae@smcw]rmet)‘\an@wez@nm 2H) , .
3. 68 (m 2H, 3.35 (m 2H), 3.05 (m- 2H), 2.75 (m 2H ppm 35 18 Exanple

B [4 (3 3.pi: F8#Hoxyphenyl ) pi per azi n- 1 yl]-[1-(4- ni.trophenyl)-5-trifl uoronet hy
| - 44 H-pyrazol -4-yl ] met hanone (17) ' H- NWVR (DVBO d6) S= 8. 45 (d, 2H), 8.18 .
(s, 1H) 788(d 2H), 6.1 (s, 2H), 6.0 (s, 1H, 3.77- 5 (m 2H), 3.69 (s,
6H), 3. EENT'@R] DMHQ-d§) 2=(hp9 24H)1,H)37:BE @M1 HRH). Sﬂ)pich 1Fr9|,e7 AB gt 1}b!)e7’st2r(t-:d1H) :

~ conpou fodh rQ r S la 1.
in thepfgjo%rﬁﬁ Iﬁ) t?hzgl ?ngs o )(éjl%r& (ﬁfhs‘hlﬁté%?(ig I% (é’ge'5§1 g%gﬁ%—ﬂ” =
WhI'ch &r88 (MM c3.&d (4, 13bth SHe (moEHb\&ZTQ(ndeaﬂp?» 0&@Qm, 2H) ppm. : .

4-[4-(3, 5-D net hoxyphenyl ) pi perazi ne-1-car bonyl ] fl uoren-9-one. (1)

4-[ 4- (6- nmet hyl pyri di n- 2-yl ) pi perazi ne, - 1-car bonyl ] fl uoren-9-one. (2)

4- 18- ( ExabietdItdapMthopmhaaypipdrazian birgHpiantmredy Drethant ) (13) .

[ 4- (3, 5- Di et hoxyphenyl ) pi per azi n- 1-yl ] - (5- et hyl - 3- phenyl i soxazol - 4- yI ) met
hanone (4) 15 Cinnolin-4-yl-[4- (3, 5-di net hyl phenyl ) pi pe _
razi n- M.pl 16@%hanone (5) Cinnolin-4-yl-[4-(6-methyl pyridin-2- yI )p| pe
razin-1-ygnmet hanone (6) . :
(3,5:=Bi snet hyl sul fanyl i sot hi azol - 4- yl)-[ 4-(6-net hyl pyrl di n-2- yl) pi pera2| n- 1
- yI ] metf HaMOREDMBDO-dB) 6= 7.30 (t, 2H), 7.22 (¢, 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-pheriy!—2H—pyrazol—B—yI)méthanone |
‘.5 (15) |

"H-NMR (DMSO-d6) 5= 7.83 (s, 1H), 7.55-7.37 (m, 6H), 6.74 (d, 1H), 6.57 (d, 1H), 653(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-Hydroxyphenyljpiperazin-1-yl)-(2-phenyl-2H-pyrazol-3-yl)methanone (16) -

'H-NMR (DMSO-d6) 6= 9.2 (s, 1H), 7.82 (d, 1H), 7.53-7.46 (m, 4H), 7.4 (t, 1H), 6.98 (1, 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,

2H) ppm. ‘
35




[ 4- (3, 5- D met hoxyphenyl ) pi perazi n-1-yl]-isoquinolin-I-ylnmethanone (8)

[4- (3, 5- Di'met hoxyphenyl ) pi pe razin-1-yl]-(9H fuoren-1-yl)nethanone (9) 20
(9H Fl uoren-9-yl)-[ 4- (3- met hoxyphenyl) pj perazi n- 1-yl ] net hanone (10) '
(9H Fl'uoren-1-yl)-[4-(3-met hoxyphenyl ) pi pe razin-|-yl] rret hanone (11)

4-(3,5:-Di h henyl ) pi in-1-yl oH- t hen- 9- th 1

PaEE v TLL IR e L N

[ 4-(3- Wbmyﬂh@métnem{eagvp 1-yl]-(2-phenyl -2H pyrazol - 3-yl ) net hanone -
5

(14)
“[4- (6- Met hyl pyri di n-2-yl) pi perazi n-1-yl]-(2-phenyl - 2H pyr azol - 3-yl ) met hanon .

e (15) "H-NMR (DMSO-d6) §= 8.45 (d, 2H 81
‘ 3- Hydroxyiphenyl ?_'5)) 3pera2| n- ) 8( ﬂ?))h788l -2%—||:| 61a(zsb?H)36qu (e g’ngne
(16 (m, 2H),’3.69 (s, 6 53 (m 2H) 32(m 2H) 3.12 (m, 2H)ppm '

[ 4- (3 5- Dirmet hoxyphenyl ) pi perazi n-1-yl J-[ 1- (4-ni trophenyl )-5-trifl uoromethy.
|- | _‘yrazol 4-yl]- methanone (17) 30 Biological actions of the corrpounds
accor ditg trest rwéeferrﬁ%rwmnurme of theyipresent épiention ene sebstabess biitor glemehal

Showed rbiuid & HOWEErRARHRC BLOM GAlneirAGtdhbdiRan32 %ﬁ%ga% S

Antiproliferative action on various tunor ce

accordlsﬁ{fct%"' frave thenfpBewinggradt e i nvestigated for their antiproli feratl ve
_acypvity in a proliferation test on established tumor cell Iines. The test
- used det ernines the cellular dehydr ogenase activity and nakes possible a
. deter m%t(ﬁ&ane“ﬂ%Pb@M)pmet@n&Vcarﬂvdnyllﬂﬂnore&c@—bye (the cell count. The cell

Lines UsadoahanhigdMIT eI Rl CALGHANR CEhhe 141 KB/ HeLa (ATCC o

CCL17), the ova rcinoma ce (ATCC HTB77), the hurran :
- gliobl és[ﬁdﬁ'd"ytﬂmﬂyphféwpﬁérm (—NE)IbOBQBmBBan @ode{3)e- | ung carcinoma cell line .-

NCl - H4 ?g.?é).' i Stl tlon of the, cell B
cycl e- gﬁé?‘ﬁ@egﬁ% on %li)'g?'ﬂggigl}b ] ﬁ@g% %ﬁz%%azg 1'@}?&% ‘é) used (M
;.SCﬁlﬁl diCirgolipt4- yl{[ﬁr&%gmei@({@b?nmﬁiwmn IQQOI)eIhdﬁléﬁb 8 a human col on o
carcin | 4l i nhi bi.tor p27k' P' induced by
- neans g‘%fgﬁtl}h)g [Jé dmséé é‘%ﬂg%ﬁag@%&%hsfg'ﬁrpgtga@%npr@ised and can be led to a
cel | c;ﬁ%ﬁzﬁlwetésfpulfambmtimem‘w) Mr(6GaethppmodisRed)pidecadin-i - ejeteitmmona fBY ance

hot - ar [5G S AL IR AP AR RRER i P eIRRRR LS Shoh Tas. Tor
exanpl &-(&&BimehokyithiebyRpiperazind -y h@hkefheren-dnliynetiydratexdc if cells are not _
: arggst ?Q—[@%réﬁqgﬁl)ggl(é nﬁ‘\éﬂ%xgpl Vlyﬁﬁg)%?a% -F—Hg%%%anone ‘ﬂBl € 1, the cytotoxic

‘;and 9gﬁowthln itrn

{(9H-Fluoren-1-yl)-[4- (S-methoxyphenyl)p:peraz:n 1-yljmethanone (11)

[4-(3,5- Dmethoxyphenyl)plperazm 1-y1]-(9H-xanthen-9- yi)methanone (12)

[4—.(3-Metrhoxyphe'nyl)piperazin-1 -yl]-(9H-xanthen-9-yl)methanone (13)

. [47(3-M_ethoxyphenyl)piperazin—1—y[]—(2—phenyl—2H-pyrazoI—3-yl)methanone (14)

L5 [4-(6-Methylpyridin—2-y])piperazin-1-yl]—(?—phenyl 2H- pyrazol -3-yhimethanone (15) -

. [4-(3-Hydroxyphenyl)piperazin-1-yl]-(2-phenyl-2H-pyrazol-3- yl)methanone (16)

[4-(3,5- D|methoxyphenyl)p|perazm 1-yl}-[1-(4-nitrophenyl)-5- trifluoromethyl 1H-pyrazol- 4—yl]-
methanone (17

30
Biological actions of the compounds according 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



1 15 conpound described with/w thout expression of p27k'P' -are shown: The
conpounds tested 'showed no cytotoxic activities in the induced state of
p27k' P': The results show a very potent_  inhibition of the proliferation of

selected tunor cell lines by the corrpol%ds according to the  invention. 20
Conmpou XTT proli feratlon assay, EC50 in g/m KB/ Hela SKOV3 SF-268
'NCI - H46 CRR@PZ97Yingyip the Inyengiogavere insstigptedter dhejn antiprafifgative agiivity

2.592 Qn55‘3§romfe9§t%r10te8186n QstaBfished- tdfor %erﬂlm?é’eZ Thed8dt bl /dbténiites the/c@fiulp. 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°chydEppepase sctyity g9d gnakes possibls a dewremaﬂfeﬂ shtheredotagy #pd iodiesty
>3. 16- (KO Bil $66nt0TIR8e1NiRE4s8d Q%ﬁh@h@ﬁ%n%%rvl@al cén%m%n%llcﬁng?@ll%@a? @64
©0.058 >3,16 13 0.628 0.293 0.408 0.29 0.193 >3.16 20 14 0.012 0.008 0.009
0. 005 0-Bb#")»>3heeovarzng adatrarenena. el iloeo%O@/ P2ATES: 1TBAB, ghe shumamg?
0.100 OgE%VasQ)n%ée]Pﬁxelf?F 2@8QNCI B@éﬂ%@%ﬁh%ﬁ’e 15 cERGhEmA cell [l PJ@IJHQI%OC(NCI |
prollferatlono sel ect ed rrpounsmt e CtOtOXICIty test on
hunman t ¥Ha% 3k dn qui'i%@rdhwl@ﬁm@t@g of themeﬂjucwcl@ﬁp@wf ¢ ﬁ@hq@mfw@w%éw@na@f
t ubul i rR}‘%@PQ%@ﬁisN&%t\@ékC%dW Schfidted af. Qﬁndo@@héﬁé 2@@4% d r2%00) RKO s 2
polynerlza lon of  bovine tubulin in an in- vit
t ubul i hYE0RN £9leR cafgineyd el loe, 'ﬁdVW@FbﬁezC@N|Cah|eamfdblh§m@7)f’rrmdu,§a¢l bmmaa@s of

I r n P rgi T.
o Rrehe, AyEthe SORSR! LERL N, Stigecalpfl AR DBl T Bt cpdle 5?30%
associ atregilipaibtiei G A pppeneciinallyosctingubsiasee infifitsi the aw@lferﬁmrc Edegendengy
resul t sy tﬂ@ﬂﬂd &IIVEBylsgr%‘Pgrrb&QPm B @F A %,aé %)Qﬁﬁc SHDRARRSSBch

-Qccordl ng to the invention on ynerization o
as, for example tubulin inhibitors are, however only cytotoxic if cells are not’ arrested and the

cell cycle is passed through. In table 1, the cytotoxic andfor growth-mhsbltmg:actlvmes of the
15  compound described with/without expression of p27*! are shown. Therco'mp_ou'nds tested
showed no cytotoxic activities- in the induced state of p27"®', The results show a vefy potent
inhibition of the proliferation of selected tumor cell lines by the compounds accord:ng to the-

ﬂnvenhon

20

o Compound | XTT proliferation assay, ECSO in pg/mi o
w KB/Hela SKOV3 SF-268 NCI-H460 RKOP27 RKOP27
' ' | ind. ,
0.555  0.400 0309 0312 0208  >3.16

1
2 2592 0585 0939  0.886  0.326  >3.16
3 4322 0397 0478 0853 0726  >3.16
5 1212 0496 0474 0348 0250  >3.16
7 2710 1010 ne. 1540 1200  >3.16
8 0.929 0287 0775 0439 0291  >3.16
9 0.613  0.341 0.692 0.427 0.217 >3.16

10 0.166 0.082 0.054 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 0.103 >3.16




20 Compound I nhibition of tubulin polynerization, EC50 in g/m with 30% -
'MAPs wi thout MAPs 1 0.86 1.36 3 4.77 n.c. 8 5:66 n.c. 10 1.18 n.c. 12
- 1:16 1.71° 13 0.73 n.c. 14 0.46 n.c.- &5 0.88.n.c. 16 4.20 n.c.. n.c.:
not carried out 21 Tabl e 2: Inhibitiof?of tubulin pol ymeri zation. Average

value fromggwo i nd- exp nts. ‘5 Description of the nethods used -
XTT test fof cel gﬂ% ogeﬁéiogeact GD‘Pﬁe adhdr€ntly growing . =
tunmor cell 18 nes G—leLéQOWCN—@oaSF 268, c@ad NdejQGO wegqg cul tured under -
standard CQI%dItI f noi)@? gati i ncubator at 37C, 5%002 and 95% =
at-mospher i ¢ “huni ‘ij eri MeWlal dQWS1, th8-0841 | s 38dSdet ached using

trypsi n/ EDTA and pelleted by centrifugation. Subsequently, the cell pell et
i's resuspended i.n the respective 15 culture mediumat the corresponding _
~cell colifit ™ 8ﬁﬁarf'8%8 bd in a 96-wel | microtiter plate. The plates are then

cul tured overnight in the fum gation incubator. The test substances are

pr epare s, lng/r tock solutions in DMSO and dirfluted to the appropriate -
: concent?%@?ans W%h@?k?@rqf Reitesptiony solegiedsgnpgrds i thediMhmytomécivdestoances

in aulture medi unk@hen iR cemfldRd to the cells and incubated in the
fumi gation incubator for 45h. As a control, cells which 20 are not treated

' vmth test. substance are used. For the XTT assay, 1ng/m of XTT (sodium
-[1- (phenyl am nocar bonyl ) - 3 4-tetrazoliuni-bi s(4 met hoxy-6-nitro)benzenes

-‘ quonlc aC|d) |s‘

(.0 Example 19: Inhibition of the polymerization of tubulin

Selected substances were tested for inhibition bf the‘po[yméﬁzation of bovine tubulin inan in-
vitro test. In this test, tubulin purlﬁed by cycles of polymerlzatlon and depolymenzatlon is
_ employed, WhICh is polymerized by additron of GTF’ and warming. In Table 2, the ECs, values
15 of the |nh|bttton of polymerization of tubulin wnth 30% assoc:ated proteins (MAPs) and of
MAP-free tubulin are indicated. The results show a good to very good 1nh|bxtory action of the

substances accordmg to the invention on the polymer:zatfon of tubulln

: 20

Compound | inhibition of tubulin polymenzatlon ECS50
| in ug/ml '

with 30% MAPs without MAPs
0.86 1.36
4.77 . | n.c.
5.66 n.c.

10 1.18 n.c.

12 }1.18 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



di ssolved in RPM -1640 nedi um wi t hout Phenol Red.- Additionally, a 0.383
my/m PVMS (N nethyl di benzopyr azi ne rret hyl sul fate) solution in ,
phosphat e- buf fered saline sol ution Eg) is prepared. On experinental day
4, 75pl/well of XTT-PMS mixture is. pipéetted onto the 25 cell plates which
in the neanti me have been incubated with the test substances for 45 h. For
_this, shortly before use, the XTT solution is mxed wth the PM5 solution

in the Table®: 50: linh{oitin: of lihulin poeekatiddl AV&Sgakaiut ek tWRGHEsRdentn t he
fum gation |ncubat or for a further 3h and the optical density (OD490"m i-s

determined in a p RSNt By neans of the OD49onm -determ ned, the,
percent age i-nhibiti on is calculated relative to the control and--pl otted 30
‘semlogarithmcally in the formof a concentration-action curve. The EC50
is calculated by. neans of a regression analysis fromthe L '
~concentration-action curve using the program G aphpad Prism Cell cycle

_ anaLyS| means 27 nmodel 35 The assay is carried out in
96-wel | %’re%fgon glt?ier{ﬂﬁ °5Kgé€ﬁpre35| on of p27k''1, the cells are

conpl etely arrested in growth but do not die. By conparison of t he

~activit n induce noni nduced cells, conclusions on the nechani sm

of acti%ﬁ?(t‘é%{}PrE?'g‘"%’ ?’B’(ﬁr?’?%ﬁsﬂac&'ﬂ'tﬂhe t herapeutics can be drawn.

~Nonjgnduced cel l's are inocul ated in approximately three-fold higher cell

count, _ﬁl nce division no | onger takes fl ace during the assay i-n conparison
u Kl%

with T 3deeg e oraving bone el IngsviBlHelad SK&Y '3:635@656%% H4BRotwere
I nducedgyitutde uﬁ@é}t étQh@ar&rc%néitlb‘ﬁg Fr?%tﬁrﬂ-n %nﬁiob méd'bllah%r %&dé"ﬁ d o, Cﬁgh%nb nglygt i on

is carried out with 3pMnuristerone A the celfs are
expos edat(npﬁph@ﬁj:rhtﬁwé%@ ypermeniahdan At tbe calls aecdetanhe@mhmgmypdugazm ame '

test s | ﬁ.ﬁ%ﬂ C u t :
for ﬁ%? I'Eeﬁigf yéf%nh bef gé eggﬁiet%g%@ys?l &#ﬁéjseg%t E%SQ rérn;ﬁtea H tb@%%gp%% lin -
‘ po|1>5rmr¢%tafq mﬁdwgsatytherwerramgimgs:eﬁ@pume@do@actbag—ea %melhelqmttérqdahef TBal | ag

et.al . byephikiggd chﬂMFe'aleO\tléllpl rhv tl'gecﬁrﬁlggf%fg a1 1y %qbs%n% %al\/g\Ps

TL238 tubul 1n MAP ree () concerit I‘a%I on
(M.113 pEP®EdmET Preps st®k5OMWEGmDN§®rwnwmu@d to G gpprmpnaxre@bﬁ);emratﬁng/ m

(TS DA TS 2 ol SO o I B L e
t he di |afdedie theacgeélsta,ngm@megdn hgefan@tmllmcummlrmr|4t5{arApIaa:toetr(>NuaIts whtiel f
ar e plab&ot bl wtd st s0Bst@hoarePlisdd. For the XTT assay, 1mg/mi of XTT (sodium
3-[t- (phenylammocarbonyl) 3.4- tetrazollum] bis(4- -methoxy-6- mtro)benzenesulfonlc acid) ‘is
dissolved in RPMI-1640 medium without Phenol Red. Additionally, a 0.383 mg/mi PMS
(N-methyldibenzeopyrazine methylsulfate) solution in phosphate-buffered saline solution
- (PBS) is prepared. On experimental day 4, 75uliwell of XTT-PMS mixture is pipetted onto the
w25 cell plates which in the meantime have been incubated with the test su'bs.tances 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 (OD490nm) is determined in a photometer. By .means Vof the ODagonm’
determined, the’ percentage inhibition is calculated relative to the control and plotted |
30  semilogarithmically in the form of a concentration-action curve. The ECsq 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



A ubul | i eri i i i 40nmin a

the tubulin solution, the polynerization i's determ ned at 3

Spectramax 190 20 microtiter plate reader (Ml ecular devices) by nmeans of a
ki-netics pr'ogram at 30 sec intervals r a period of 20 min. The

resul ti ng area under curve val ues are used for the calculation of the

Dt & by CBRREEIch Gohl ek WY FALERT BBl SLk® hrcist oo hecso
?gmcgfgg{lér{a@&t%; fRfmRE dawa Negmdss&d)meﬂmarglmc&ulafe’d)m '&ab roximate] threelfold of
ohar mcane kAL A s DY 1R BT SR %urﬁs%ﬁ%e%’%‘aﬁ%”hmmrwgﬁs&%m
gf a;glta ?%lr{?@ﬁ%&ﬁﬁs (40568 oesillsiveh: magugedAerzB@e:ewwprolmaﬂ:@gg%)rrqlhg( %antr’e%Cé@SG
SoaneeP et E AR R, By s MU S T o
ar gannS;(«uﬁét deid tog aellsl ae @dpwadr(+annarupjrmue Ay @indtincaball 47 0rfaMUH. @it day(D) 1S
are ressed fromthis m xture.

ts |
Bt okt Ll 0 AL AR CRRRF LR B Se s kb s vt (1)
Active d8ipesions EﬁﬂaodargXT(ra)sséiorsrt&rm&dmt dried 58.0 ng (3) Lactose, .
powdered 50.0 ng (4) Magnesium stearate 2. O mg Total: 160.0 ng 15 o
Preparation (1) is triturated with (3). This trituration is added to the

- mxi’ere of (2) and (4) with intensive
Tubulin polymerlzatlon assay

The assay is carraed out based on the method of BoHag et.al. Lyophilized bovine tubulln'_
‘ .(cytoskeleton ML113 tubulin 30% MAPs, TL238 tubulin MAP free) is dlssoh/ed in a
15 concentration of 2mg/ml (ML713 in 80 mM PIPES, 0.5 mM EGTA, 2 mM MgCl,, pH6.9, 1 mM
- GTP)pr 5mg/ml (TL238in 80 mM PIPES, 1 mM EGTA, 0.5mM MgCly, 20% (v: v)'g!'ycerol pH-
6.9, 1 MM TP) The test substances are diluted i in 10% DMSO (v:v) and 5 pl of the dilutions
are transferred to a 96-well microtiter p!ate (Nune, half area plate). After addition of 45 pl of
the tubuiln solution, the poiymenzatron is determined at 340nm in a Spectramax 190

' 20 microtiter plate reader (Molecular devices) by means of a kinetics program at 30 sec intervals
 overa perrod of 20 min. The resulting area under curve values are used for the calculation of

- the rnhrbrtlon with respect to the untreated control and plotted semllogarrthmrcally in the form
-of a concentration-action curve. The ECq, is calculated by means of a regressron ana!ysrs‘

from the concentration-action curve using the program Graphpad Prism.

{ 5
Examples of pharmaceutical administration forms
30 Example |
Tablet containing 50 mg of active compound
Composition:
- (1) Active compound 50.0 mg
- {2) Lactose 98.0 mg
35  (3) Cornstarch 50.0 mg
(4) Polyvinylpyrrolidone 15.0mg

(5) Magnesium stearate 20mg



mxing. This powder nixture is filled into hard gel ati ne capsul es size 3 on
“a capsule filling machine. 20 WD 2004/ 002965 PCT/ EP2003/ 006555 24 -Patent
.clains 1. A novel aryl- or heteroaryl gbstl tuted pi perazinyl carbonyl

compound as in the general formula (1? 5,1 3 92 Rl CHZ)m(l) (CH) n- N
R4 10 \Mfl’rg{a(p the substituents havg@ﬁe foll owi ng neaning: RI: fluoren-9-one,
i soxazol e, cinnoline, isothiazol UI nol i ne, 9Hfl uorene, 9H xant hene
and .1 H-pyrazol e, where the bonding can take place via any desired and
possi bl ﬁréda ojenber of the heteroaryl 15 or aryl radical and the
aromatics ‘an het eroaronatics can be nono- or pol ysubstituted or

| unlsubst (Huieand B:ar©omigd £ Q%Bnulateﬁmetﬁeaméa&qu@a@s ch)!utwh éfC(A,)(lj@falﬁtqtglﬁt q(g) nts L
sel ecte stitute substituted a oen -
- COO? C%@%gmv\%{ehr%e&eﬁgﬁ %%Sl’ f"é'& %re@é‘?f’sﬁ‘égamrtﬁﬁd@dtw -ci nal | yyor geni %al ly

on the heterocycle; unsubstituted or substituted aryl, unsubstituted
or subsgj é'ﬁ’gq het eroaryl 25 unsubstituted or substituted al kylaryl,

unsubstitu or substituted al kyl hetaryl; m n: 0-3. 2.- 'An"aryl- or '
het er oa@y;bsukrb@nmhmgpﬁ@rmgbﬂ@ctmermmaglnd)f t he general formula (1) as clained
in clai @b,%goéjpoﬁml ch 30 hal ogen" conpri ses t he hal ogen atons fl uorine, :

chl orine romne and iodine, "netal" conprises nmetal ions such as sodi um .
potidssi (inActive borapourriagnesi um GU.Gigm zinc and manganese ions, 25
(2) Cornstarch, dried -58.0mg | T
-(3) Lactose, powdered 50.0 mg
{ " - (4) Magnesium stearate 20mg
Total.  160.0 mg
15
Preparation :

Mis tnturated with (3). This trituration is ‘added to the mixture of (2) and (4) with intensive

mixing. This powder mixture is fllled into hard gelatine capsules size 3 on a capsule fi Hlng
-machlne

20



"al kyl™ ‘conprises acyclic saturated or unsaturated hydrocarbon radicals,
having 1 to 20 C atoms, which can be branched or straight-chain and
unsubstituted or nono- or polysubstituted, alkenyls havin at | east one
C- C doulVe 190AF088%5 al kynyl s at | east one CGC 5 triple BENIEP2ERHPREH5Ry| -
conpri.ses cyclic hydrocarbons having 3 242 carbon atons, mhlch can be
- saturated or unsaturated, unsubstituted or substituted, whose binding to
t he conﬂ%ﬂhﬂﬁ(danﬂﬁhe general formula (1) can take pIace 'via any desired
and possi bl e ring nenber of the 10 cycl oal kyl radi cal and t he cycloalkyl
-radical can also be part of a bi- or polycyclic system “heterocyclyi” .
~stands fpr Agnc¥el adt-» orShete@aryl-dabsPitutés FRERSNSAEEHYI BoRpOARY §s irRtHeCgénerhi ch
is unsubstltuted or nono- or polysubstituted, saturated or unsaturated,
but' not ar BFEERL:which contains at least 1, optionally 2, 3, 4 or 5
het egoat ons, preferably nitrogen, oxygen and 15 sul fur, mhere t he
het er oat onms ar egigdentical or different and whose bondlng to the conmpounds

. of the general rmul R3¥1) can take place via any desired and possible ring
- menber of th rnréﬁ)cal where the heterocycle can al so be part
of a bi- gglycyc

lic ysten1 "aryI" denotes aromatic hydrocarbons whi ch- .
are unsubstl tu(@idz)m\mﬁiqqa,or pol ysubstituted, 20 inter alia phenyls, ) :
napht hyl s and ant hracenyls, whose radicals can also be fused to further
~saturated, (partially) unsaturated or aromatic ring systens and whose . :
- bondPng Vt"@f@&@5“@6%@'?1?1@§V%fhetfﬁ@\'g%€te§ﬂmﬂor mula (1) can take place via any
desired and possible ring nenber of the aryl radical, 25 "heteroaryl” a
stands for. a 5-, 6- or 7-nenbered cyclic aromatic radi cal, whichis - -
unhsubst |Rhtfét§’ferb9 oRBrisoxagplep BNYalings spthiazele, iscduinelinea PHyilusreng, PHerstheng, -
whi ¢h coplaiHisyrafoid east 1, optionally also 2, 3, 4 or 5 heteroatons,
preferably nitrogen, oxygen and sul fur, where the heteroatons are

i dent | c athess theitiondingreendake n{n%\éataomden@dt@dtmsmmmb@f ofcth@hgt@n@arwl o
formy |ao('%)lFa%q:aI5%ﬁtepAr%%f]é’é @nc?ﬁ%e%%?dn‘ia% %Qﬁb@?ﬁ(ﬁ‘lobloﬁp&g r Of the
SO art or a

het eroaryl ‘radi cal, where et er ocyc e can b| - or

' ‘poI ycycllinéu@}"%%dn "al kyl cycl oal kyl ", "al kyl-heterocyclyi",. "alkylaryl" or
"al kyl het er-oaryl" have the neani ngs defl nhed for alkyl, cycI oal kyl , :
het erocyclyl, aryl and heteroaryl and the cycloal kyl, het erocyclyl, aryl or
het er oaRA: & &li cal is bonded to the conpounds of the general formla (1)

' vi a a C1-8 -al kyI 35 group. 26 "substituted" in connection with "al kyl"

“al kenyl " ‘and "al kynyl " can denote the substitution of a hydrogen radi cal
by BO QR3: mpresentsapné aiHm tonid auwrtuenmed@cé%&omyhe grgupatly Lnsuketititedearoar yi |

substituted alkyl, halogen, COOH, CONHZ,_

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 alkylhetaryl;

m, n: 0-3.
2. An aryl- or heteroarylcarbonylpiperazine compound of the general formula (1) as claimed
in claim 1, in which
30

“halogen” comprises the halogen atoms fEuorine, chlorine, bromine and iodine,

“metal” comprises metal ions such as sodium, potassium, lithium, magnesium, calcium, zinc
and manganese ions, '



NH-al kyl aryl , NHal kyl heteroaryl, NH heterocyclyl, NHalkyl-0OH N(al kyl) 2,
N(al kyl aryl)2i N(al kyl heteroaryl)2, N(heterocyclyl)2, N(al kyl-0OH)2, NO
N2, SH, S-al kyl, S-cycloalkyl, S-aryl,_5 S-heteroaryl, S-alkylaryl,
S- al kyl het eroaryl, S-heterocyclyl, S a?ﬁyl OH, S-al kyl-SH, S-al kyl, S-
S-cycl oal kyl, S-S-aryl, S S-heteroaryl, S- S— al kyl ar yI S- S-al kyl het eroaryl,
S~ S- het erocycl yl, SS- aI kyl -OH, S-S-al kyI : _
S-S al kyaikyl Gl)mNhﬁdseéc@rbmﬁymhsdted aﬂun&t@a@d hycﬁo@éfﬁb@aédwa{ls Kdving 1 to 20 C

al k laryl, O alkyl het er oaryl,

al kyl cy aryl het er oary

O het er %(k:yc yx"mc@ gl"'kﬁehg’tr@? €SPy Str%g%ﬁ‘:l?? Cﬁ‘?d GingHRsfitutes ok ymono- ‘or

O SOZ Npalykybs)iited)-af@RySHhavidgSDloet ah&krLC db0bIS-HER a@d%{cg g@éﬂ'éast one C-C
Oligoﬁ%grocfycl oal kyl , O SQ2- O al kyl cycl oal kyl

aI ky he roal kyl , 0802 O aryl, O SQ2-0-het eroaryl O S@2- 0O al kyl aryl,
O S2-O0 al kyI het eroaryl O SO2- al kyI O SQ2- cycl oal kyl _

O S2- het ey ocygl oal k OSOZ- al kyl cycl oal kyl ,
O SC2- al ® (ﬁ@ %W?lsﬁa RYAIC Teydegsprbgng| hawgci*'lﬁe@@rﬂo@ar@ﬁpmsov@w eqanybarw

O Se- alskty!fdn@j er aAsatlratdd, GhSbsaluied or Sastithed WphR! tidding to the compounds of
O C(O-heter oc 15 al kyl cycl oal kyl

e
g]ek ?f??é PBW&&]&FRW ‘%)O@G?))Vlaaﬁw degirey @pdmsab@aﬂw memnigr @)f-the.

K loalk b I
e

O O al kyl het erocycl oal kyl, O C(0)0-aryl, O- C(O)O het eroaryl

0) O« | | Kyk hat le)
0) oAl se QIO Pasldtliel oo by AR O U o,
al kyP'PFé{bé‘r'téWcﬂfdﬁWeror P@yﬂl@fNﬂﬁchrsﬁtqrat@d@(r@hhhtume@,rme aromatic, which
O | ky!
ey e A L AL s o
N( afWl l’d’ﬂtﬁr@)ﬁle«’wf?@af@ﬂr@)ld@(rmbﬁwrIﬂha‘feeerma]n:llvd“adsleyjo)\ﬁmg(tb QN 2,
t | h

|8 e e ﬁa%ﬁit%&ea@%% A LA AN )
hﬁtaﬁowaﬂ ra@maﬂ(\@)m@-thfe etetnsygie pan alpobespd?( @) Di- at kolyaychd 3dtem,
0-al kyl heteroaryl )2, O P(O (N-al kyl ) 2(N-al kyl )2, 0- P(O).(N- '
kyl ) 2(N-cycl oal kyl ) 2, 0- P(O) (N het er ocycl oal kyl ) 2( N- het er ocycl oal kyl )
‘Byy("\deratsd ?Wsaﬂyubmriﬁnﬁ’(\Q))l(:lh}ai‘ehﬁmt%mwtécﬂ6Nrri‘d>ﬁbebpﬁélyil)b§tltuted

PSR ofid RNy SR W Vit acePuis, whess raglisgls eqmoplsq e, fusediafurtiogy |

Og ﬁrgﬁturate@S)(pamBU%) uE@rateldk gt alrcwnatlcﬁgf@ g}s}{%'rhtgraﬁd v@b@ Hstﬁ{dafgowqhyl
, eteroc

02 al STHEREHL or SRS T LBl dar 1a5C b sy SR bRed ahg spible ring

C02- al krperabgfn Ofﬂ@( 6))yl Mdeital, C( O) NH- al kyl , C( O NH ar yI C( O)'NH- het er. ocycl yl,
C(O NH al kyl heterocyclyl, C(O N(al kyI )2, C(O N(al kyI aryl)2, -

G O N(al kyl heteroaryl )2, ~ C(O N(heterocyclyl)2, SO alkyl, S02-alkyl,
So25ar yhetegeRylattaptisfoyla 5-S62ehe trendargd cy&@%rorﬁéﬁ@/ﬂaldﬁj‘ae r\rﬂﬁde unmlrdﬂed

SQBH, q::f’nong_@r p%bs? u@g :den¥ca!ly%|r 5¥rleren?1y, Whlcﬁ cor\;ta%rsyelnt Ieag?% ecﬁp%%%!lly also
2,3,40r5 heteroatomsl, preferably nitrogen, oxygen and sulfur, where the heteroatoms are
identical or different and whose bonding to the compounds of the geheral 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, |
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“alkylcycloalkyl”, “alkylheterocyclyl”, “alkylaryl” or “alkylﬁeterdary!" have the meanings defined
for alkyl, cyc!oalk’yl, heterocyclyl, aryl and heteroaryl and the cycloalkyl, heterocyclyl, aryl or

heteroaryl radical is bonded to the compounds of the general formula (1) via a C1-8 ~alkyl
35 group.



35 alkylheterocyclyl and/ or heterocyclyl where in the case of
pol ysubstituted radicals these can be polysubstltuted ei ther on dlfferent
or on i'dentical atons and the ponsubsEétutlon can take place mnth t he '
same or different substituents, ......%% . ... ... ... .. .. .. ...,

. b h al k |
B e e I TR T
}\Irljfhre![ 2@y$¢§éiemadmyal|ﬁy K Cl, Be,,I, CN, @Nizl r[;l;{l;%lk l?ﬁ-ﬁ@t}l\l&ﬁdkﬁgﬁw&vl CNH heteroaryl,

N o ko PER R Rp Rl N Rkt st and s e e o alkilry b,
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- S-he et erocycl vyl - OH,
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kyl het er oar
P(O) (N ﬂh%ﬁ?l%éﬁw Qr(k(ﬁ)wéﬂ”@l)p( PO velarikyi) 2%@M(b§ewvglga!byl)a(oﬁw -

et er ocg@h)pidikyt tero ar I
ya M ? heftwe oar ﬁﬂ)( h@mr&(ya(;%m %/api(lé 2ky| aryl ) 2,

SO E@@ R ert%%%ﬁvﬂ)@a ORIV e bt deroenty Ha OP(O)O-
3| O-PO)O
C( S) - al Hﬁﬂal);@@(@?{@éfkylg O p @) ¥d-cyGédikyi! &Vib @5)¥h-aryl, Sb P(O) (O_ heteroaryl),, O-
L 25 P(O)(O-alkylaryl),, O—P(O)(O—aIkylhetéroaryl)z,O—P(O)(N-aIky!)z(N-aIkyl)z,O-P(O)(N-
' cycloa!kyl)z(N-cycioaIkyl)z,O—P(O)(N-heterocycloaIkyI)Z(N—héterocyc!oé!kyl)g, O-P(O)(N-
aryl)2(N-aryl),, O—P(O)(N~heteroaryl)2(N-het_eroaryl)z, O-P(O)(N-élkylaryl)z(N—alkyIaryI)z, O
_ P(O)(N-a!kylheteroaryl)z('N—alktheteroaryl)z, CHO, C(O)-alkyl, C(S)-alkyl, C(O)-aryl, C(S)--
aryl, C(O)—alkylary[, C(S)-alkylaryl, C(O)-heterocyclyl, C(O)-heteroaryl, C(0)-alkylheteroaryl,
30 C(S)—heterocycly!, COzH, COz-alkyl, COscyclyl, COz—heterocyclyl, COy-aryl, CO,-heteroaryl,
~ COgalkylaryl, C(O)-NH,, C(O)NH-alkyl, Q(OjNH-aryI, C(O)NH-heterocyclyl, C{O)NH-
alkylheterocyclyl, C{O)N(alkyl), C(O)N(alkylaryl), ' C(O)N(alkylheteroaryl),
- C(O)N(heterocyclyl),, SO-alkyl, SOy-alkyl, SOj-aryl, SOsalkylaryl, SO,-heteroaryl, SO,-
- alkylheteroaryl, SO;NH,, SO;H, CF3, CHO, CHS, alkyl, cycloalkyl, aryl, alkylaryl, heteroaryl,
35  alkylheterocyclyl and/or heterocyclyl, where in the case of polysubstituted radicals these can
be polysubstituted either on different or on identical atoms and the polysubstitution can take
place with the same or different substiments,
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al kyI aryl, C(O)- heterocycl yl, C(S)-heterocyclyl, CO2H, CO2-al kyI - :
C02- al kyl aryl C(O-NH2, -30 C(O) NH-al kyl, C(O NHaryl, C(O NH heterocycl yI
C(O N(al kyl)2, C(O N(al kyI aryl)2, C(O N(aI kyl heteroaryl )2, -
C(O N(het erocyclyl)2, SO alkyl, SO2-alkKyl, SO2-aryl, SO2-alkyl aryI :
S2- het eroaryl, S2-alkyl heteroaryl, SO2NH2, SC3H, CFS, CHO CHS, alkyl,
cycl oal kyl, aryl, - al kylaryl, heteroaryl, alkylheterocyclyl and/or

het er ocmbyﬂnutewhw Qobm sk Rt wﬁ%ﬁe:%&f‘csyl' F’%@Haﬂﬂ‘l alﬂfla%gnﬁ &I&Foaﬁt}pl Qr‘?‘“

occur in an¥ desired and possib position o eterocyc
het er oaf\FRN 128 RWS&WP”%&”%%W@R kydrogenipioss cfrite vm@ﬁes’fpml lysELSY Brut @bl

radi cal §H,C Rp-iRie NP-AGE MHH&tér@%gﬁq{m aﬂi#sa%t @kﬂé}& :iét%l—”&anfl“l?\ﬁi bt Sy,
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and m have the abovenentioned meani ngs and R4 stands for 3-nmethoxyphenyl.

30 9. A physiologically tolerable salt of the compounds as in formla (1)
as claimed in clainms 1-8, conprised by neutralization of the basic
conpounds with inorganic and organic ag8ds- or neutralization of the aci di c
conmpounds with inorganic and organic bases, or its solvates and hydrates.
35 10. An aryl- or heteroaryl carbonyl pi perazi ne conpound of the general
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20 6. A compound of the general formula (1) as claimed in claims 1-5, wherein Ry, Ry, Rs, n and
' m have the abovemennoned meanings and R, stands for phenyl which is unsubstituted or

_substituted by one to five identical or different (C1—CG) alkoxy groups, where adjacent oxygen
atoms can also be linked by (C,-C,)-alkylene groups.

AN SN

? 7. A compound of the general formula (1) as clatmed in claims 1-5, wherein R, Ry, Ry, Ry, n
and m have the abovementioned meanings and R, stands for 3,5- dfmethoxyphenyl

-~ 8. A compound of the general formula (1) as claimed in claims 1-5, wherein R, Ry, Ry, Rs,
and m have the abovementioned meanings and R4 stands for 3- -methoxyphenyl.

30
8. A physiologically tolerable sait of the compou'nds- as in formula (1) as claimed in claims
1-8, comprised by neutralization of the bas"ic compbunds with inorganic and organic acids
or neutralization of the acidic compounds with inorganic and organic bases, or its
solvates 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



4-yl ] net hanone (17) 25 12. A process for the preparation of aryl- and
het er oar yl car bonyl pi perazi ne conpounds as clainmed in one of clainms 1 to
11, which conprises reacting a carboxylic acid of the general fornmula 2,
in which RL and R2 have the abovenenti 6Aed meani ngs and Y stands for ‘a
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an am ne of the general fornula 3, in which R4, mand n have the :

abovenentioned neanings, optionally using a condensing agent. and/or
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'prod%cts 5 13. The use of the aryl- and heteroaryl carbonyl pi perazine
conpounds of the general formula (1) as clained in one of claims 1 to 11
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 nedi canent %6t l']éeg‘)i"?'yr H’éz‘ﬂ/pléa?rﬁé'ﬁ? 10‘?”?%?%”??1‘9%3?5 and in mamal s,

conpri si ng4- [MS—'F@@@IWWWQP’&%H%@ -Rtarbbiyngesenalode@yul a (1) as cl ai med in- .
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L 25
12. A process for the preparatlon of aryt- and heteroarylcarbonyfpaperazme 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-tosyl, -O-mesyl, tetrazolyl or imidazolyl,

B2 )
§’Y /—(CHZ)\m
H N—R

R1 4
: I\(§Hz)r1—>/R3 :

R1: aryl, heteroaryl

Formula 2 Formula 3



and/.or diluents or other excipients to. give pharmaceutical preparations,
“or bringing them into a therapeutically admnistrable form

30
with an amine of the general formula 3, in which Rs, m and n have the abovementioned

meanings, optionally using a condensing agent and/for catalyst and diluents and

auxtliaries with formation of the desired products.

5 13.The use of the aryl- and heteroarylcarbonytpiperazine compounds of the general formula

(1) as claimed in one of claims 1 to 11 as therapeutic active compounds 'for the =

production of a medicament for the treatment of benign and malignant tumors in humans

and in mammals.

10 14.A medlcament for use in the treatment of tumors in humans and in mammais compnsmg' B

at least one compound of the genera! formula (1) as claimed in one of claims 1 to. 11
preferably together wath customary pharmaceutlcaily to]erable excipients, addltlves and. _

" vehicles.

o
N

, 715-‘ :15._A medicament comprlsmg one or more compounds of the general forrnu[a (‘1) as claxmed :
' in one of clalms 1-11.in addlt:on to customary physmlogncaily tolerable excnp;ents

addmves and vehtcles

16. A process for the productlon of a medlcament as claimed in claim 15 which comprises

20 'processmg one or more aryl- and heteroary!carbonylp:perazme compounds of the general e

formu!a (1) as cIalmed in one of claims 1 11 with customary pharmaceutical vehicles
andlor dlluents or other excnplents 1o give pharmaceut:ca! preparatlons or brlnglng them

into a therapeutically adm[mstrab!e form



