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Novel heterocyclic NF-KB Inhibitors Field of the invention The present
invention relates to compounds of the general formula (I) ora saltora 5
physiologically functional derivative or a stereocisomer thereof, for use as a
medicament. The compounds of the invention are exceptionally useful for
the treatment of diseases associated with abnormal and

hyperproliferati fgellS. i i’rmq? specially in humans. In
No‘ﬁéﬁﬁggri@%ﬁé) Lﬁgl% %r e &?al?rlhgent of diseases characterized by a
hyperproliferation of T-cells. 10 The present invention relates to

_ compounds which are suitable for the therapy of diseases that can be
Fieldaédhy Hotendiggicellular pathways in eukaryotes, e.g. cancer,

e PREACRGEA A DRIt dinatdetsy e Walieiong, RTINS solt or o
0CE8sas for the preparation of these compotinds, and to their use. 15
physitlegiceierfuinventbdalsetietates tsarovisbhetetbeytsiic Eomisownids oRdheament.
general farmula, (10 or (1), and salts hsrenl, (RARMBASIf Hsing,sHeBr ai
Thec((")orlﬁt1 83%%35 ?#?Péa{%ryg [gw%(é& pa%m?ay_ qss%c%ted (?go%%rs such as _lseasias
assdeiednelolyicmeorcolodiduisopdeitrahentcoplralhaseuizamals, especially in
hunfTARSHIORS, FONAINING, SUEN 0RO 20, U A0SR GHIEA by o
TFthe rhaintenance of immune tolerance. Defects in T-cell homeostasis
hypeamdéfechtoautiolmeilne pathology. Autoimmune diseases include a large
Thes r%gégflquogn {#nﬂc%l%e%lﬁg%%gfﬁ% @ﬁlﬁ:ﬁhﬁr@ SipmgR @Ettﬂlﬁ y%f diseases
|sgwdeaf, Sefi” directed immune response. This immune response can
thatalsmbédhéesasetyenvalofinorgaivirangoramta b Byidelorysitggests acancer,
)RR 18 OF RS ICRACHY D AULOIOA dipeants, MERMMIDdrocesses for the
proﬂ &Fhitve responses | -Fymp ocytes Is a widely used assay to
prepasaisurefitheseinenporpetenddq Kilastein, J. et al. J. Neuroimmunol.
= 133,217-24, 2002). We used a nonradioactive technique for the
measurement of in vitro T-cell proliferation 30 (Messele, T. et al. Clinical
ThepdsBiagnestiot alsonaiotys|immued ltyreec09202000)d WEkpaeraial formula

' (H)E(}'é’t i %&%&%ﬁ%fe?f”t% P&N%&%%@é%ﬁ?é%%&ﬁ%%ﬁg NF-xB

rom voluntéer donators. y centrifugation

pathwACSIGRIN tibedeusinghHISTORAC . RBMGlvere dtimmdtatedndith

phanhac ool proeration wasmeary edi.fukoche

T-cell homeostasis is critical for the maintenance of immune tolerance. Defects in T-cell
homeostasis can lead fo autoimmune pathology. Autoimmune diseases include a large
spectrum of clinically distinct entities that share a common aetiology, a misguided, self-
directed immune response. |

This immune response can also be the consequence of an organ trahspiant.

Evidence suggests a prime role of T-cell reactivity in autoimmune diseases. Measuring
proliferative responses in T-lymphocytes is é widely used assay to measure immune

competence (Killestein, J. et al. J. Neuroimmunol. 133,217-24, 2002),

We used a nonradioactive technique for the measurement of in vitro T-cell proliferation

(Messele, T. et al. Clinical and Diagnostic Laboratory Immﬁnology 687-692, 2000).
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5 colorimetric BromUridin incorporation ELISA kit. Regulation of the
immune response is controlled by a variety of signalling pathways such
as T-cell or TNF receptor signalling (Chen, G. et al. Science 296,
1634-1635, 2002). To further characterize targets of compounds which
we found active in the T-cell proliferatipn 10 assay, we tested the

PerisREROPIRAS (?Ho%ﬁ@l@%%&%'ﬂﬁigmﬁ? hymansBIAEASRIRELTREHNANG obtained

eutral proteolytic activity in the cytosol and nucleus is the proteasome, a

frorR0® ABekDa)abenticRB MRt pajsit B ARINHERI ThdboHtRlAI P IN tubes

ar proteins by the ubiquitin-proteasome pathway is used
usng/ﬁ—n%@ef?nm @@ stem to screen for 15 the presence of abnormal
PBMﬂaoeﬁtﬂaﬂtmn@lémé (@anttiha, aap cetlapraHersion dkromebrd ), 2 Roche
001051%88%36 %%%ﬁ%rﬁn’f‘lnc% r.‘h&%&yfﬁﬁg 13¢5, 1993). The

|qU|t|n proteasome pathway plays an essential role in the regulation of
NF-KB activity, being responsible for the degradatlon of the inhibitor

IKB-a. In order to be targeted for de aILf ion b rg{easo me, IK%h h
R f BTGB S S BhOSBREI LR bt Y Send e s sue

as BaefoloviREFbreutyituitigrations (Chen, KU, @tal. Cevsx, 853- $6>4-1Ee; 2002) To
FurfREO W Ko1 85 AL RTERGST 8@& %&&és 1998 NFRA adraseriptiondactemliferation

regulates the transcriptio nt se involy
SR R il ani e TR

Proteasome inhibitors block IKB-a degradation and NF-xB activation :
Thegm;amqm@a aroRBIEMBOY LS 5483 cTo92) pdavticHb st Hisimgoteasome, a 208

r r r e
O AP LRSI g of coir

prottﬁz%%hanbvq@uommmm%mmg5?46«9/\}@1 oy ipgpens SRS to screen for

‘ theoo11336 \{Qb%@n“aﬁfsﬁm\éégﬂ%%‘%&%%s \Q@l%]@% WO,094346880technol.
8 e&ne SucC

compound, named velcade (bortezomib), has been

ZOMpdrc&@édS&Sﬂ@atGﬁlﬂlﬁpr& %eﬁﬁrﬂa%rpéﬁrﬁé?e 345 et %3 Nature Reviews,
T a0 SN naxehshermigahenlies Wil RIIGREEMST NF-«B
in ry a

tivity. 3 N uclear Factor-KB) is an eucariotic

acmmmm@mm@wwﬁtﬁé ﬂ@cr fémad&\wbﬁf ihadehieiemithseyroplasi fy tarected

Cc QAMe LY é@c{’%\’ h 1 '
for gr}%g%g%ldl ?é&%&jﬂ %}q&% gﬁgﬁ{ 65 subunltls%(ét?ﬁlnd to mfﬁ%ﬂ%ﬁy ation at

sem@t@ﬂﬁl@fﬁtﬁa s MRHQ}@%IBM@I&‘{@HWHBS(@&% BLiksd!- §§5 84, 853-862,
198898)own, K. et al. Science 267, 1485, 1995).

NF-xB, a transcription factor, regulates the transcription of an important set of genes,
inf/olved in inflammatory responses (Bacuerle, PA. ef al. Cell 87, 1, 13-20, 1996).
Proteasome inhibitors block IxB-o degradation and NF-xB activation (Traeckner et al.
EMBO J. 13, 5433, 1994).

Patents describing proteasome inhibitors have been described in reviews (Adams, J. et al.
Ann. Rev. Med Chem. 31, 279-288, 1996) and in patents US 6117887, US 5834487, WO
00/004954, WO 00/04954, WO 00/170204, WO 00/33654, WO 00/64863, W(O.00/114324,
WO 99/15183, WO 99/37666.

One such compound, named velcade (bortezomib), has been approved to treat muitiple
myeloma (Paramore, A. et al. Nature Reviews, 2, 611, 2003).

Here we describe novel chemical entities with proteasome inhibitory activity.
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5 NF-xB is activated in response to different stimuli, among which
inflammatory cytokines, 13V radiation, phorbol esters, bacterial and viral
infections. Stimulation triggers the release of NF-KB from IKB in

consequence of the phosphorylation and the following degradation of the
IxB-a protein (P.A. Baeuerle et at, AnRu. Rev. Immunol. 12, 141, 1995) by
the proteasome. Once it is set free, NF-KB translgc tes i{:]&lher

9% by
NE-gh TR RS B0 TR S SPEEERE S Thckces the T wbich s

ucest

locall@NSErRion QL auaraly Bf aenasfrsediognpleiginainvoeddn or heterodimer.
contro ing theé immune and inflammatory resgo eogoamgrigaﬁsst others S' bound to
Prednteitentingt TRIFSatHe NIRRT é%i? oxigenase 2 e

rimm
inhi%}t%{;f fﬁmgé&%hﬁ%gﬁ& 2971199\ sendingly, WedSdsagusitlaedsan, 1995).
ear e

lator of the immune and inflammatory responses and it is .
NT-idRailvectivatbd icorspduiecsl b fbraatigruib anwhe M IFhROGERRGYgcyokmes,
varjous human diseases, syck hexmatoid.anhitisBuBekerigkats the release
UV &R, R&?ﬁ?ﬁ%oe. 35’%%%6&11;89?9%; ischemia (A. Salminen et a, %_igochem _
of YBIOPBYGorR B Gonmse2l2p@sef isophospteristtieroand(heslobaminm degradation

Annals Rev. Immunal. 212, 649, 1996), as well as,in the pa esl
of RS IO B HEAH e LA Wi i JeNZSO%%) by che

orofSS0mPlished (hreuah inkibiiBnc2arehsibespbdrythtiomuoldie idisisitdryinds to the
protein IKB, inhibition of IKB degradation, inhjbition qf NF-KB (p?

0/p65 )
DNAcleaparifislisBatiors, ond ilMIBRISAE NRIRBIDINA Shding s Ne 4R encoding
KB-med%]

proi%@@)l.mf aied BNAKARBRERIRN flfn ERIFRLELAAEINGA0RRB0ESHBRTongst others |

ere are several compounds that are known to inhibit NF-KB ,
interediated TiFseriptiondDaouation 25byBra derEis i froddelgm ¢ ab. J

s i SETD T DI6, 8 o e 1
imihihe 44421986 atndy NespetylcysteineitInRIveihkushe: et pibraBrit feration
o S R R R VD et
et Bhothpl esq@rjrgmrzamid@fa, Bydrdgéﬁ)p'm@mméa thisSebripey G%ha fﬁ6he_f_n Biophys.
A TR D et omtonona.
640hosbe) medialed MRHBbtigations ThislEBmpound also blocked |
Ii%%%tri%ga&oﬂl?gz KB:a, and thus the nuclear tansiocatanof MEakBofghinhibition
of phosphorylation of the inhibitory protein IxB, inhibition of IxB degradation, inhibition
of NE-xB (p50/p65) nuclear translocation, the inhibition of NF-«xB-DNA binding or NF-
«B-mediated DNA transcription (J.C. Epinat ef al., Oncogene 18, 6896, 1999).

There are several compounds that are known to inhibit NF-xB mediated transcriptional
activation. Several different natural products such as caffeic acid phenyl ester (1) (K.
Natarajan et al., Proc. Natl. Acad. Sci. US4, 93, 9090, 1996), capsaicin (2) (S. Singh ef al,
T Immunol. 157, 4412, 1996) and N-acetylcysteine (3) (R. Pinkus ef al., J. Biol. Chem.
271, 13422, 1996) have been shown to block NF-«B activation (Figure 1). Caffeic acid
phenyl ester was shown to block NF-xB activation by .TNF-U,, phorbol ester, ceramide,
hydrogen peroxide. This compound had no effect on TNF-induced IxB degradation but

prevented the translocation of the p65 subunit of NF-«B to the nucleus. Capsaicin blocked

- INF-o and phorbol mediated NF-xB activation. This compoumd also blocked degradation

of IkB-a, and thus the nuclear translocation of NF-«B.
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O MeOH 2 HO NHAc HS(3 CO2H Figure 1. Helenalin (4), a
sesquiterpene natural product, was shown to inhibit NF-KB activity by
selectively alkylating the cysteine residue of the p65 subunit of NF-KB (G.
Lyss et al., J. 5 Biol. Chem. 273, 33508, 1998 and P. Rungeler et al.,
Bioorg. Med. Chem. 7, 2343, 1999) (Rigure 2). Helenalin, however, did
not inhibit neither IiB degradatlon nor NF-KB_srans location. Lactacystin
(5), also a natural product thhibits both, 20§ HS proteasome (G.
Fepteany et al., SC| 8 26 S proteasome is
[ ]t )3 : ~Ftis compound has
inhibito ) on 10 trypsin-like, chymotrypsin-like and 1

. Apeptide hydrolyzing activities. S Me HH (4) O Me O HO
NHAc O N (5) Me OH OH Figure 2. Several synthetic .
compounds such as pyrrolidine dithiocarbamate (6), nicotinarnide (7), and
~ 3-chloroprocainamide (8) were shown to be inhibitors of NF-KB
transcritional O

MeO /

LZ
w2

HO

| NHAG
HS

CO.H Figure 1.

Helenalin (4), a sesquiterpene natural product, was shown to inhibit NF-«B activity by
selectively alkylating the cysteine residue of the p65 subunit of NF-«xB (G. Lyss et al, J
Biol. Chem. 273, 33508, 1998 and P. Rungeler ef al., Bioorg. Med Chem. 7, 2343, 1999)
(Figure 2). Helenalin, however, did not inhibit neither IxB degradation nor NF-xB
translocation. Lactacystin (5), also a natural product, inhibits both, 205 and 268
proteasome (G. Fenteany et al., Science 268, 726, 1995) {Figur_e 2). 26 S proteasome is
involved in degradation of phosphorylated IxB. This compound has inhibitory activity on
trypsin-like, chymotrypsin-like and peptidylglutamylpeptide hydrolyzing activities.



5 activation (R.W. Pero et al., Mo. Cell. Biochem. 193, 119, 1999) (Figure
3). These compounds blocked lipopolysacharide-induced TNF-a
production in mouse in a dose dependent manner. However, the exact
site of activation of these compounds is not clear. O S N ~Ik SH (6) NH2
(7) N O H~/N H2N CI Figure 3. 6 C§9Igene (Signal) introduced a novel
class of quinazoline- pM[rroIe derivatives (9), which prooved to be very
potent inhibitors (up to M) of NF-KB mediated transcriptional activation
(M.S.S. Palanki, Cu 3e—C em\H9 219, 2002). 9¢53 (9) 0 S - Figure 4.
5 In WO 2001068648 i i

values up to 15Q 0, which blocked TNFa-induced IKB
phosphorylation®s 8Q ni a cells (Figure 5). The same
class was investigdtedy RiUR ~Rabson, D. Weissmann, Clin.

Cancer Res. 11, 2 20®B§H£ZI Ni N (10) N O Figure 5.

OH

NHAc
(5)

Me .
Figure 2.

Ol
T

OH

Several synthetic compounds such. as pyrrolidine dithiocarbamate (6), nicotinamide (7},

and 3-chloroprocainamide (8) were

shown to be inhibitors of NF-xB transcrmonai

activation (R.W. Pero et al, Mo. Cell Biochem. 193, 119, 1999) (Figure 3). These

compounds blocked lipopolysacharide-induced TNF-or production in mouse in a dose

dependent manner. However, the exact site of activation of these compounds is not clear.

O
S

QA NH
C/“J\S‘“‘ Co e e

| . | (
N/\\/N\/
) (8)
HoN
Cl

\

Figure 3.



10 Patent WO 04066996 discloses a novel class of imidazolidine based
compounds (11), which show 88% NF-KB inhibition at a concentration of |
M, with an IC50 value of 0,3 RM (Figure 6). 157 N N HO 0 Figure 6.
Presently only unsatisfactory therapies are established in this field, and
therefore there still is a great need fdr new therapeutic agents that inhibit

Celgthe NEJBPaivAIeE The navelsempauits déseradiheteiivaizes 8y which
group of small molecule inhibitors, Whi?ﬁwﬁtandén%%gh{bitign. tionai
proowgdheo NI KB RRwRY HHBIR A48T th ti igHi8'E5ved By e
cciiHRIBFLTRENSS Sl ihe mgependents slains1Buntir) advantageous features,
aspects and details of the n&yentlon are evident from the dependent
wthe figures, and tge examples of the present 10
bresent discloere relat
galt or_a hysiquQicall. unctional derivative or a
stereoisomer thereo 2 R1 240 jXgN 15 S wherein Rl is
independently hydrogen, alkyl, cycloalkyl, /iydroxyalkyl, haloalkyl,
' ryl, suhsfituted heteroaryl,
aryoalkyl or 20 substituted arylalRyl; Rz is independently -NR'R4, 8 - +N

to compounds of the general

N N-R5 _
S
Figure 4.

5

In WO 2001068648 a series of p-carbolines were claimed with IC50 values up to 150 naM

for compound 10, which blocked TNFo-induced IxB phosphorylation and degradation in

HeLa cells (Figure 5). The same class was investigated by Millenium (A.B. Rabson, D.

Weissmann, Clin. Cancer Res. 11,2, 2005). '

Ci
{19)

10 Figure 5.

Patent WO 04066996 discloses a novel class of imidazolidine based compounds (11),
which show 88% NF-xB ighibition at a concentration of 1 uM, with an ICse value of 0,3
uM (Figure 6).

15
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or R3isindependently alkyl, cycloalkyl, alkoxy, alkylamine, -OH, -SH,
alkylthio, hydroxyalkyl, haloalkyl, haloalkyloxy, aryl or heteroaryl; R4 is
independently alkyl, cycloalkyl, alkoxy, alkylamine, alkylthio, hydroxyalkyl,
5 haloalkyl, haloalkyloxy, aryl or heteroaryl; R5 is independently H, CORE,
CO02R6, SORE, S02R6:503R6, alkyl, cycloalkyl, alkoxy, -NH2,

0,0orl;.iqis 0, of 1; X is CO or S02; 15 an alkyl group, if not
€ 8S nched Cl-ébl-)alkyl, preferably a
linear or branched chain ¢f onejo-five atoms, a linear or branched
C2-Cé6-alkenyl orali t.Qr bfanched GB-alkinyl group, which can
optionally be substituted py offe or moré substituents R'; 20 the
Cl-C6-alkyl, C2-Cyalkeny] and C2-C6-alkinyl residue may be selected
from the group comprisingeCH3, -C2H5, -CH=CH2, -G&8¥#& 6C3H?7,
-CH(CH3)2, -CH2-CH=CH2, -C(CH3)=CI-I2, -CH=CH-CH3, -C=C-CH3,
-CH2-C=CH, -C4149, -CH2-CH(CH3)2, -CH(CH3)-C2H5, -C(CH3)3, .
PresbmtlonlyGRbidFactelR th3raple? (@)5esEHRHE (R 3niCHER) and therefore there still
_ -C2H4(;HC;$')3, -C2H4-CH=CH?2, -CH:C@%ZI%}QEF%(C%%
is 2 pRR CHEERTeH D TBRR - AISTERE B R IR 4 CER PEC-Caus,
TheGlRC 3G iR CaGeEaObRein G heG=gEp-Gf- €@l Ghdlecule inhibitors,
-C2H4-CH(CH3)2, -CH(CH3)-C3H7, CHZé%’I;(C 3)- C2H5,
WhiGHIEMROMERGIRg IERdiiep gigsiE %)3, -C3H6-CH=CH?2,
CHz=CH- .- -CH=CH-C K2 CrGiiiedtdmatter of the independent
Th?c%@%&‘ﬁ%?é%g—é’%%ﬁl% U%%Bbgﬁ%)ﬁ%cﬁ%HS “CH-CH-CH2:CH=CH2, .
Cla(CE1BYeOM GRS Q@WE@P@?‘W%%@E@%&Z?f the mvention are evident lrom
oGRS R MR S Yt of i s
ap@lH2tOnC-CH=CH?2,

The present disciosure relates 1o compounds of the general formula (1) or a salt or a

physiologically functionai derivative or 2 stereoisomer thereof,

wherein

2 is  independently hydrogen, alkyl cycloalicyl, hydroxyalkyl, haloalkyl,
galoalky}oxy, aryl, substituted aryl, heteroaryl, substituted heteroaryl, arylalkyi or
substituted arylalicyl;

R* is independently - 'R3R4,
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CH--CH=CH-C=CH, -CH2-C=C-C=CH, -C--C-CH=CH-CH3,
-CH=CH-C=C-CH3, C=C-C=C-CH3, -C=C-CH2-CH=CH2,
-CH=CH-CH2-C=CH, -C=C-CH2-C=CH, 9 -C(CH3)=CH-CH=CH?2,
-CH=C(CH3)-CH=CH2, -CH=CH-C(CH3)=CH2, -C(CH3)=CH- C=CH,
-CH=C(CH3)-C=CH, -C=C-C(CH3)=@H2, -C3H6-CH(CH3)2,
-C2H4-CH(CH3)- C,

~=CH(CH3)-CaH9, -CHZ- H3)-C3H7,
-CH(CH3)-CH2-CH(CH3)2\-CH(CH?3)- %&cm)-cz%\, -

5
-CH2-CH(CHy-CH(CH3)2>/- (CA92-B25, -c(FN3)5E3H7, 5
C(CH3)2-CH(TH3)R, -C21:#4-C(CH3)3, -CH(CH3)-C(GH3)3,
C4Hs--CH=CH?2, -CH=CH- C4H9, -C3H6-CH=CH-CH3,

’113 'CWﬁ&bﬁ@h&&&m7aH@2de@biﬂi@H-@E¥$5ysCﬂE¥1@(ém¢3):@(hH§§,, alkylthio,

-C2H4-CFI=C(CH3)2, -C4H8-C=CH, -C=G- -C3H6-CC-CH3,
_Chpdeoxrabialy ,i@é@f@%%ﬁoﬁ’%ﬁﬁ%?&%emly H, -CO2R",

R* -CQNEWRpertdBntdy -SOINELNRYLC Okihatnaidiylamog, alkylthio, hydroxyalkyl,
“NR"-SO2-haloalkyl, -NR"-S02-alkyl. -S02-alkyl, -NR"-CO-alkyl, -CN, alkyl,

cych@%ﬂ%}f?&rhﬂﬁa Wﬁk%ﬁrﬁ%‘%ﬁ%&%@ﬂ -SH, alkyltlo, hydroxyalkyl,

hydeosyaiieniamino Fhaloén CEaRAIR T abRUR0RY Bryi bihdkgicsr sl alkoxy,

heteroaryl; 15 R" is independenity ki lkybydrexyalkyl, gikYl, hydroxyalkyl,
cycTE)\gﬁ%yl,%mgI%‘fé a%@ﬁ ocgga%ningg&g%g cycgélkyl g’roup%enotes a
NONALQMS CHANG: Bydtem, eofltatictgrtiaes®; to eight carbon atoms,

preferably four to eight carbon at , re'!@%g n

atoﬁéqge%ﬂ?@%gi%% B ﬁ%g%%s%éﬁ(%%zh group éélg%[glgé %&%ﬁ%%q)

SO2; hhdepiRERY beingksls definsltdbelentiie- OFLCSHyaisaiiveydreryalkyl

may be selected fro[n the group comprising -cyclo-C3H5, -cyclo-C4H7,

cydESHEIEIRIS CEH. 11, -cyclo-C7HA3, -cyclo-CSH5,

P morpiwliner4-yl, piperazinyl, 1-alkylpiperazine-4-yl; 25 an alkoxy group
denotes an_0-alkyl group, the alkyl group being as defined above; the

4 alkoXy“gfBup is preferably a methoxy, ethoxy, isopropoxy, t-butoxy or

% pent@y@wuinan alkylthio group denotes an S-alkyl group, the alkyl
group being as defined above; 30 an haloalkyl group denotes an alkyl

group which is substituted by one to five halogen atoms, the alkyl group

m%&f&%ﬁ‘f@?%@(ﬁ% bf%i‘%{%r@%@%’élﬁg)ﬂa@% $ﬁﬁ?wmmdcgm@&y3§referably
< igHpoCRE9D YRA0 CRTbYY o L L0 8 whora b v
orR1iQdrepresenhid Ch-Broiknypastabihich can optionally be substittited by one or
more substituents R’;

the C—Cg-alkyl, Cr~Ce-alkenyl and C,-Ce-alkinyl residue may be selected from the group
comprising —CHy, —CyHs, ~CH=CHy, ~C=CH, ~CsHs, ~CH(CHy), ~CHp-CH=CI,
C(CH=CH,, ~CH-CH-CHj, —C=C-CHs, —CHy-C=CH, -Citly, ~CHy-CH(CHy),
-CH(CHs)-C,Hs, ~C(CHs)s, ~CsHiy, ~CeHis, ~CR s, ~Co®R)s, ~-CH-CR D, —CR ),
~CoH—C(R)3, ~Colly—CH=CI, ~CH=CH-C,Hs, ~CH=C(CH;s),, _4CH2-CH3CH~CH3,
~CH=CH-CH=CH,, ~C;H4—C=CH, —C=(-CHs, “CHy-C=C-CHs, ~C=C-CH=CH,,
_(CH=CH-C=CH, —C=C-C=CH, -C;H4CH(CHas), ~CH(CH3)-C5H5, ~CH—CH(CHz)-
C,Hs, -CH(CH;3)~CH(CHjs)a, -C(CHs3)»-C7Hs, —CH,~C(CHs), —C3He—CH=CHo, '
—CH=CH-C3H;7, -CoH—~CH=CH-CH;, -CH,~CH=CH~C;Hs, ~(CHy-CH=CH-CH=CH,,
—CH=CH-CH=CH-CH;, -CH=CH-CH,-CH=CH), ~C(CHy)=CH-CH=CH,,
_CH=C(CH;)-CH=CHj, ~CH=CH-C(CH;)=CH, —CHy-CH=C(CHz), C(CHy)=C(CHs)..
~C3HeC=CH, —C=C-C3Hy, ~CH—~C=C-CHa, ~CH—C=C-CHs, ~CH2~CE_C——CH::CH2,
—CHQM-CH=CH;-CECH, ~CH~C=C-C=CH, —C=C-CH=CH-CHas, ~CH=CH-(C=C-CHj,

A

=, %,

| _(C=C-C=C-CHj, ~C=C~CH;-CH=CH, ~CH=CH-CH;-C=CH, -C=C-CIL-C=CH,



10

15

20

25

30

35

'35 a hydroxyalkyl group denotes an HO-alkyl group, the alkyl group being
as defined above; 10 an haloalkyloxy group denotes an alkoxy group
which is substituted by one to five halogen atoms, the alkyl group being
as defined above; the haloalkyloxy group is preferably a -OC(R10)3,

-OCR10(R10')2, -0CR10(R10 )R’ _0G2(R")s, -OCH2-C(R10)3, -OCH2-
CR10(R10'2, -OCH2-

it St e IR o
d@%{a@ n@@@ﬂp@r@ex@éggﬁo@kﬂ)ﬁﬁwﬂ@@ﬁm, ~CyHCH(CH;)—

- -CH(CH
szf;ky%%% B e

I
Rt LI SIouB i SHal HOUR 1, -
cmﬂwpe:ﬁmw«giwemws M%M@@m ha@nﬂ\wgtt@ﬁfzee‘ﬁzﬂ“*c}{“

C arb9{} f@g%ﬁ R@ﬁn@dﬁbeﬁu@wted@m@mn@zﬁs, ~CH,~
“Substitderits ereli is efl % Eﬁ? oferably:y
(GBI R T R B e g L
~CRshaphthylHL; aﬂﬁlﬁe@ﬁgﬂ—&zﬂaanthracenyl 20 a heteroaryl group denotes
a 5- or 6-membered heterocyclic group which contalns at least one

heteroatom Ilke Q..N, ish clic ca sed fn 1k 1
gt i T ol o (e e

up can bé se1ec 6m a thiazol-

-Nma;amm%m@mw; ag&hr&,ébr@k)«h.séﬂ%ya%wh yN%oﬂ%%za‘@erN alkyl,

cyctoaifs? Xagiﬁa%}w 1&&%@@9@1}@% 1,0H; thistiazallgyjthio, hydroxyalkyl,
4- dlazol I 1 25 5508 5

o S B IS SR B

zolyl, 1;2/5- hladlazol 4-yl,
"~ 4-imidazolyl, 1- pyrronI 2-pyrrolyl, 3-pyrrolyl, 2-furanyl, 3-furanyl,
R 23 1@“'&!&%&3&1&%@'}2 el 3 pyticlybalieplriey2-pyelmgd-pypdnpsteroarsl or
Xﬁ?’]yl 2-pyrimidinyl, 4-pyrimidinyl,  5-pyrimidinyl, 3-pyridazinyl,
gyrléfdzmyl 2-pyrazinyl, 1-pyrazolyl, 3-pyrazolyl, 4-pyrazolyl,
1H-tetrazol-2-yl, 1H-tetrazol-3-yl, tetrazolyl, 2-indolyl, 3-indolyl, 2-indolinyl,
a Cgmaam@;@myuﬂoama[mfamwmms{w}nﬁm@ﬁw%ﬁﬂ%é%ﬁo eight’ carbon
s oq%] zo| 'foHP %a&%hwgrggﬂp@gﬁ@lwéramaﬁb nyl inore of the carbon atoms in

| th%%e@efﬂi‘sf@%%ﬁ?#é‘ﬁgf TRl aap T - R belag a

oquiholinyl group. T
deieterobystic Growh-an oyt Badimamtee 161 &’F%ﬂé@ group comprising

—c?&@w@ﬂts—cyclo—(?ﬁ{q, ~cyclo-CsHs, -cyelo-Cellyy, ~cyclo—CyHys, —cyclo-Cgllys,
morpholine-4-yl, piperazinyl, 1-alkylpiperazine-4-yi;

an alkoxy group denotes an O-alkyl group, the alkyl group being as defined above; the

alkoxy group is preferably a methoxy, ethoxy, isopropoxy, t-butoxy or pentoxy group;
an alkylthio group denotes an S-alkyl group, the alkyl group being as defined above;

an haloalkyl group denotes an aikyl group which is substituted by one to five halogen
atoms, the alkyl group being as defined above; the haloalkyl group is preferably a CR'"Y,,
CRYRITY, —CRPRTIRYY, —CR!%)s, ~CH-CR')s, ~CH,-CRYR!?),, ~CHx-
CRw(Rw’)Rw”, ~C3(R'%)y, or ~C2H4—C(Rm)3, wherein R'®, R'7, R represent I, Cl, Br or
I, preferably F;

a hydroxyatkyl group denotes an HO-alkyl group, the alkyl group being as defined above;.



10

15

20

25

30

35

R', wherein R' is as defined above. 35 Il The disclosure also provides a
pharmaceutical composition comprising a compound of formula (1), in
free form or in the form of pharmaceutically acceptable salts and
physiologically functional derivatives, together with a pharmaceutically
acceptable diluent or carrier thereforgg In a first aspect there is provided

a compound of the general farmula st eof R2 R (
an haleaPelhorY B e AHRR A preset é%ﬁ?d‘i%ﬁgh r?ﬂ}’d?oxyalg‘]'le l)xaiogen
atorhglahdkyilkyh atoalioy ooty gazy| dsﬁbsﬁtat@dfearﬂ;ehbaécm%ﬂp@umgmea preferably a

od{%\l OaWbé‘ﬁ}‘ﬁKW b SL@@@&W%‘MNKVL@@ZW@EGnC@G@iéﬁemIé%)%ntSOCHgﬁ
RiaRoxy

5--N/--\ R51(} 6} Ik 10 ED
TR R Ry o s datiachsioh . &
RI h%pﬁik@&i@ﬁy@rﬁmﬁkmmlm independently represents alkyl,
cycloalkyl, alkoxy, alkylamine, aIkyIthio hydroxyalkyl, haloalkyl,

haloa y, aryl or het orI' tl

o R SUAREDSRE T, B ot o NP5, AT o roup, the
alkyh@@’@ﬂﬂ@gwéldgﬁﬁ?d@bﬂv%ﬂ alkylthio, hydroxyalkyl haloalkyl,

haloalkyloxy, aryl or heteroaryl; R6 independently represents H. alkyl,

an SUSI0RHoh DD allndamine FavyhinyhatetadinlkyR Zindeperdehtly group being as

represents H, alkyl, cycloalkyl, alkoxy, -OH, -SH, alkylthio, hydroxyalkyl,
defgsd %hoﬂéteroaryl Ha

a halogen group is chlorine, bromine, fluorine or iodine;

an aryl group denotes an aromatic group having five to fifteen carbon atoms, which can
optionally be substituted by one or more substituents R’, where R is as defined above; the
aryl group is preferably a phenyl group, —0-Cebls— R, —-m~CgHy~ R', pCsHs— R, 1-
naphthyl, 2-naphthyl, 1-anthracenyl or 2-anthracenyl;

a heteroaryl group denotes a 5- or 6-membered heterocyclic group which contains at least
one heteroatom like O, N, S. This heterocyclic group can be fused to another ring. For
example, this group can be selected from a thiazol-2-yl, thiazol-4-yl, thiazol-5-yl,
isothiazol-3-yl, isothiazol-4-yl, isothiazol-5-yl, 1,2,4-oxadiazol-3-yl, 1,2,4-oxadiazol-5-yl,
1,2 4-thiadiazol-3-y1, 1,2,4-thiadiazol-5-yl, 1,2,5-oxadiazol-3-yl, 1,2,5-oxadiazol-4-yl,
1,2,5-thiadiazol-3-yl, 1-imidazolyl, 2-imidazolyl, 1,2,5-thiadiazol-4~yl, 4—ifnidazoly1,
1-pyrrolyl, 2-pyrrolyl, 3-pyrrolyl, 2-furanyl, 3-furanyl, 2-thienyl, 3-thienyl, 2-pyndyl,
3-pyridyl, 4-pyridyl, 2-pyranyl, 3-pyranyl, 4-pyranyl, 2-pyrimidinyl, 4-pyrimidinyl,
5-pyrimidinyl, 3-pyridazinyl, 4-pyridazinyl, 2-pyrazinyl, l-pyrazolyl, 3-pyrazolyl,
4-pyrazolyl, 1 H-tetrazol-2-yl, 1H-tetrazol-3-yl, tetrazolyl, 2-indolyl, 3-indolyl, 2-indolinyl,

~ 3-indolinyl, benzo[bjfuranyl, benzo[blthiophenyl,” benzimidazolyl, benzothiazolyl,

quinazolinyl, quinoxazolinyl, quinolinyl, tetrahydroquinolinyl, isoquinolinyl, tetrahydro-
thieno[3,4-d]imidazol-2-one, pyrazolo[3,1-c]{1,2,4]triazine, or tetrahydroisoquinolinyl
group. This heterocyclic group can optionally be substituted by one or more substituents

R, wherein R is as defined above.



pis0,or1;qisO0,orl; Xis CO or S02; wherein an alkyl group, if not

stated otherwise, denotes a linear or branched C1-C6-alkyl, preferably a

linear or branched chain of one to five carbon atoms, a linear or branched

C2-C6-alkenyl or a linear or branched C2-C6-alkinyl group, which can

optionally be substituted by one or more substituents R'; wherein R’

independently represents H, -CONH1F¥", -CR"O, -SO2NR", -NR"-CO-
Thhdlioalkuylre NIBY, pNRES @ 2shatoaticylicN R4S R atky L o8 Rialkyl compound of

I
ol S S I S

PhysREISAy TUISHIOBM | SRV B BretdPESIRAT wNEbeif Rhaﬁaw@ﬁe@myacceptabie
diliepresentscHhbaldadkyl, hydroxyalkyl, alkyl, cycloalkyl, aryl, heteroaryl or
aminoalkyl; wherein a cycloalkyl group denotes a non-aromatic ring
In z§¥§£‘?€§ %%P%'&'Q%ﬁl SRl ', %%EPQO Aloms, WheLein of (’E H; ?}e)ereof
the carbon’atoms i the rng can’be subst |tut%d %y a group eing
S, SO, SO2, N, or NR", R" being as defined above; wherein an alkoxy
group denotes an O-alkyl group, the alkyl grogp being as defined above;
the alkoxy group IS preferably a methoxy ethgxy, isopropoxy, t-butoxy or

alkyl group belng
1al ro }/%hl
gr ugbelE fined abgve; 11 wher in a hydroxyalkyl group denotes

an HO-alkyl group, as defined above; wh ggln a
haloalkyloxy group denotes an alkoxy group which is substituted by one to
WWVé“halogen atoms, the alkyl group being as defined above; wherein a

R hydrmyp&m@mmnogwﬁen@e@r@ghﬁHO:@&w@k%dN Braegx@dlkyl, haloalkyi,
HO-E\LI%&[}IE&X%E% . Su st;ltku}{eg %Orifro i?etmgar\ﬁ SL‘ELQE?’E%I%E %eteroarv 1, arylalkyl or

substituted arylalkyl;

R’ independently represents

—%—N R® m%mi\i N-——R®

,or

R* independently represents alkyl, cycloalkyl, alkoxy, alkylamine, -OH, -SH,
alkylthio, hydroxyalkyl, haloalkyl, haloalkyloxy, aryl or heteroaryl.

R* independently represents alkyl, cycloalkyl, alkoxy, alkylamine, alkylthio,
hydroxyalkyl, haloalkyl, haloalkyloxy, aryl or heteroaryl;

R’ independently represents H, COR®, SOR®, SO,R°, SOR’, alkyl, cycloalkyl.
alkoxy, -NH,, alkylamine, -NR7COR6, halogen, -OH, -SH, alkylthio,
hydroxyalkyl, haloalkyl, haloalkyloxy, aryl or heteroaryl;

RS independently represents H, alkyl, cycloalkyl, -NHa, alkylamine, aryl or
heteroaryl;

R’ independently represents H, alkyl, cycloalkyl, alkoxy, -OH, -SH, alkylthie,

hydroxvalkyl, arvl, or heteroaryl;



wherein an alkylamino group denotes an HN-alkyl or N-dialkyl group, the
alkyl group being as defined above; wherein a halogen group is chlorine,
bromine, fluorine or iodine; wherein an aryl group denotes an aromatic
group having five to fifteen carbon atoms, which can optionally be
substituted by one or more substituenis R', where R' is as defined above;
wherein a heteroaryl group denotes a 5- or 6-membered heterocyclic
P grolipwhich contains at least one heteroatom like 0, N, S, wherein said
hetegacyelic group can be fused to another ring and can optionally be
substl&l.sed one or more substituents R', wherein R'is as defined
aboVe: In‘a 3&éond aspect, there is provided a compound of the general
formula (Ill) or a salt, or a stereoisomer thereof R4 R5 NrR3 ~R1~\

SIS SO SRR FIORF i

prefratbdiky||ihgatrox padiesiednsitirioxybikydamitics aikhrandiioohetdirsarydr bramhed
cq_%wmhﬁ%l RsaH nh@&ga@e@'&yl@aéﬁaw '\{%M OrNGIRreary bR be
halogen, -C(NR)NR" R8, -(CH2)paryl, (CH2)p , -C(O)NR'RS,
SUbéIKlE’(f,EIQJPR@l%VéI@QWU?ﬁlBEWI ydroxyalkyl, hydroxyalkylamlno
alkylamino, heteroaryl, alkylaryl, or aryl; R" is H, halogen, alkyl,
-C(NR)NR"RS, (CH2)paryI -(CH2)pNR7RS8, -C(O)NR'R8, -N= CR7R38
whegdbdlkyInEnegRIhyeRERs ARy hy RN Kyl amih P alkS Mo, NR *-CO-

haloalky!, -NG;, -NR-SO;-haloalkyl, -NR"-SOz-alkyl, -SOj-alkyl, -NR"-CO-alkyi, -

w0

CN, alkyl, cycloatkyl, aminoalkyl, alkylamino, alkoxy, -OH, -SH, alkylthio,
hydroxyalkyl, hydroxyalkylamino, halogen, haloalkyl, haloalkyloxy, aryl, arylalkyl or

heteroary!;

wherein R independently represents H, haloalkyi, hydroxyalkyl, alkyl, cycloalkyl, aryl,

heteroaryi or aminoalkyl;

wherein a cycloalkyl group denotes a non-aromatic ring system containing three to eight
carbon atoms, wherein one or more of the carbon atoms in the ring can be substituted by

a group E, E being O, S, SO, SO2, N, or NR™', R being as defined above;

wherein an alkoxy group denotes an O-alky!l group, the alkyl group being as defined
above, the alkoxy group is preferably a methoxy, ethoxy. isopropoxy, t-butoxy or

pentoxy group,

wherein an alkylthio group denotes an S-alkyl group, the alkyl group being as defined

above;

wherein a haloalkyl group denotes an alkyl group which is substituted by one to five

halogen atoms, the alkyl group being as defined above;



heteroaryl, alkylaryl, or aryl:; Ra is H, halogen, alkyl, -C(NR7)NR' RS,
-(CH2)paryl, -(CH2)r,NR'R8, -C(O)NR7R8, -N=CR'R8, -NR7C(O)RS,
cycloalkyl, heterocycloalkyl, haloalkyl, hydroxyallcyl, hydroxyalkylamino,
alkylamino, heteroaryl, alkylaryl, or aryl; R" independently represents H,
-CN, -OH, -SH, -C02R4, -C(O)R4', 4962NR4, -NR 4R5', -C(O)NR7RS,
-S02-alkyl, -SO2R4 S03R4, -N=CR4'R5', -NR'C(O)R4 -NR
white@OahiajdaikyhikMOZ puN RGBS 2:h il kilty | NRAPS 02 adkiyl ]| -NR-Géng as
de @kMlabbiR-4(CH2)pheteroeycle, alkyl, cycloalkyl, alkylamino, alkoxy,
allcylthio, - O(CH2)p[O(CH2)p]gOCH3, -C(NR4' )NR4 benzimidazolyl,
-C(NR4 )NR4 benzthiazolyl, -C(NR4 )NR4 bent-oxazolyl, hydroxyalkyl,
whiRBra R B RS Hebpist Rl the SaMe tHES: hyHPsHitse Bams, to five
haihyeroxyalkylemikgl, halggsrinhatokykdaioatkyloxy, aryl, arylalkyl or a
heterocycle; R7, R8 independently represent H, halogen, cycloalkyl,
heterocycloalkyl, haloalkyl, hydroxyalkyl, r Ikylamino, al inQ,
S REer R B P A B B RIUR g AU
grapr2ie sk FURDeHZasACnedaR RIS 0 or NR2 R2 is fl, alkyl, -C(O)NR?2,
-C(O)RDb, cycloalkyl, heterocycloalkyl, haloalkyl, hydroxyalkyl,
oY HO/BRIRG AU ABI0R R eroan PREX AR A 18 RIS Torouy
b 1o 6; %I% | 10 6; ris0.orl: R9 independently represents H, -CN, -OH, - H,
CREFRFEORY, -C(O)NR'RS, - SO2NR4, -NR4 Rs'. -S0O2-alkyl,
-SO2R4', SO3R4', -N=CR 4'R5', -NR4-CO-haloalkyl, -NO2, -NR
whirshQZhhRIga] kbR k1§ 2-alsyhin& RudnG-@lkydindR 4
(CH2)pheterocycle, alkyl, cycloalkyl, alkylarnino, alkoxy, alkylthio,
-O(CH2)p[O(CH2)p]gOCH3, - C(NR4')NR4benzimidazolyl, -C(NR4'
WhereRABL Ao I SCe R R BB 2534 WY dridrallifieen carbon atoms,
whistd sy optiored Ry |, beyslrbstitatkyldminos eloger, haloalkylishBloalbdexR ™ is as

defined above;

wherein a heteroaryl group denotes a 5- or 6-membered heterocyclic group which
contains at least one heteroatom like O, N, S, wherein said heterocyclic group can be
fused to another riﬁg and can optionally be substituted by one or more substituents R’,
wherein R’ is as defined above.

In a second aspect, there is provided a compound of the general formula (III) or a salt, or

a stereoisomer thereof,
R4

1
[ A-]—;N\ |
R

RZ (1



aryl, arylalkyl or a heterocycle; R4 , R4 , Rs independently represent H,
halogen, alkyl, -C(NR9)NR7 R8, -(CH2)paiyl, - CH2)pNR7RS.
-C(O)NR7RB, -N=CR7R8, -NR7C(0O)R8, cycloalkyl, heterocycloalkyl,
haloalkyl, hydroxyalkyl, hydroxyalkylamino, alkylamino, heteroaryl,
alkylaryl, or aryl wherein an alkyl gradp, if not stated otherwise, denotes a
linear or branched C,-C6-alkyl, a linear or branched C2-C6-alkenyl or a
line}"8¥Btanched C2-C6-alkynyl group, which can be substituted by one

or nidre substEBRTS RIORHERY definedk 4 abnv@Grhetetosyue, -C(S)R;

2 denptes a heterocycloalkyl group or a heteroaryl,groyp; represents H,,
R halol“cgenﬁalkyfi?{é\{/%loaﬂﬁ?{ﬁeygrocﬁc gé?ﬁ%{ﬂ%l%élkylg%ﬁ%%\éﬁky ,%yc{;m‘yamyi’
hydhyalioydeaitipiamatioylaiiio i Hatytohete edayidrallayldryl, or aryl; a

R CYCR3H0NJEOUR %ﬁé}‘l’f%&lé‘aﬁ&ﬁ‘,‘%@’ﬁ{?‘H&éi%?rw“em containing three to

eight carbon ~“atoms; wherein"one or more 0 thé carbon atogn§ in the ring7 .
R’ canibe Kubstitagen by GgRIUPRRR beitighs-defined @oydRaR”, -C(OINR'R’,

hetesacygiagiky| GIRHR ASARIER & IRNRIGHIRYE HOGSYSIRM SRR o,

to ten carbon a%oms and at least orie heteroatom like O. N, or S, whérein
onelsigigrslotlihéareariot dtoms in the ring can be substituted by R9

ke being a¢ defier ahaye: enheterecicloalkyldanstes merptmine-dyloNr '
plperaz;rﬁ?\;l? Jg-alkylplggra2|n-4-ll¥l_, piperidinyl, pyrrolidinyl, azepane- | -yl; .
lle b kbR -orstiprdahoiatoali .- Bdirgralip - thedsnprdrsian Bontiaddmino.
defipedabayeslidmalkythig,group denotes an S-alkyl group, the alkyl
. group being as defined above; gaé)ﬁalké rou ge ) kyl group 4 =
R Ui 4 SESHROIGHS} e 108 niloger Bk, fid ROy foap B
as defined "aboveRatpIROXyaikyhirouhetenetesark i Onalkylkgtohpdtbeyalk yl,
alky| grou ing as defined above; a hal e?;ﬁk oxy. group.denotes an
alkohgdb?gﬂ%ﬁﬁm% e %L@Z?ﬁ‘df‘e"’d B0 6 &ééllﬁ‘a%ﬁogﬁ‘e%&étoms, the alkyl
R” grolpdesingas! defipeciabovd; aBydrexyalledEmitdgRoup-dénmés aRO:NR™,
(HO- V%Z“'\l' sHQAMN Hz group.g the alkyl.group being ag o+~
definglga oVe(;:g'r)r?gﬁ(;?I{a?nlgn(ggroﬂ, (;Senzote’s an3HN-aI§ or N-’digi%yl (4_«) ’
groupiRheCiikihigrdiy) . befgoas NReTirféd dbbvdkyl, -NR™-SOs-alkyl, -NR™-CO-
alkyi, ~NR_4’(C'H2')phsterocycle-, alkvl, cycloalkyl, alkvlamino, alkoxy, alkylthic, -
O(CHa),[O(CH2),1,0CH;, -C(NR*)NR" benzimidazolyl,
-C(NR" )NR" benzthiazolyl, -C(NR* INR* benz-oxazolyl, hydroxyalkyl,
wherein R* and R’ are not both H at the same time:
hydroxycycloalkyl, hydroxyalkylamino, halogen. haloalkyl, haloalkyloxy, aryi,
arylalkyl or a heterocycle;
R’, R® independently represent H, halogen, cycloalkyl, heterocycloalkyl,
haloalkyl, hvdroxyalkyl, hydroxyalkylamino, alkylamino, -NHaryl, heteroaryl,

alkviaryl, or aryi;

A is CO or SO».

X isNR”, 0, S, or CR*;

Z is N or CR?: if Z is CH then X is O or NR*

R*  is H, alkyl, -C(O)NR?, -C(O)R" . cycloalkyl, heterocycloalkyl, haloalkyl,

hydroxyalkyl, hydroxyalkylamino, alkylamine, heteroaryl, alkylaryl, or aryl:



a halogen group is fluorine, chlorine, bromine, or iodine; an aryl group
denotes an aromatic group having five to fifteen carbon atoms, which can
be substituted by one or more substituents R9, where R9 is as defined
above; a heteroaryl group denotes a 5- to 10-membered aromatic
heterocyclic group which contains Aideast one heteroatom like O, N, S,
wherein the heterocyclic group may be fused to another ring, and the

P heté?&cg?c It group or the fused ring can both be substituted

g indepéndéntly by one or more substituents R9, wherein R9 is as defined

aboi\ée{j I!)f. 2 alkylaryl or arylalkyl group denotes an alkyl group as defined

above,’whléh is bound to an aryl fragment as defined above via a single

R® hotmendvotbinrtpechietagd. todhle coltralSthoi&t)dtcurs tblugh tHORIR/R®, -

soRgREone Ay Rast. I & thirsl Repgetthere iz provideg g comnpunmal theo.,
general formula (1) or a salt or a stereoisomer ther%(g,@! A~--NY-R6 N\ r

-NIR3SR: Rajomior | PN héreinaFevis “BROIRO-80) CHR RS, Hoghirirege. alkyl,

cycdGHRIOR, MAUDIRS, -CLRIRT, Ranshislkyl, ayptaaliyb(cr),l,0CH;, -
he}erocyz/icloall_’(yl_, haloalkyl, hydroxyalkyl, hydroxyalkylamino, alkylamino,

CORG{GR By BHGHARIE Ayl KR HIIGGRAP RGN halball, A1 cpenvonasly

hyh6igtParY | hixG ds iy halpgens y&EQURIk vlatehie] IR 8en AN RR &aloalkyloxy,
-R'C(O)RS, -C(S'ER', - C(NR')NR'RS, -(CH2)paryl, -(CH2)r,NR'RS,

aryL FONRIRE 2 REERYRE, - NR7C(O)R", cycloalkyl, heterocycloalkyl,

R*hatoalkyl, iyeonyalkyl repysteaxyialkydamino 2 Byl aitivR, e riarylC Hy ) aryl, -

I ryk or SRR sR @g @de! sent H, halogen, alkyl
C‘@%?aéyl, ielo %%%am%h ﬂg{lp%mﬁ%é@sai kﬁﬁ%&’ﬂ?&%@% encloalio
halaliylanminpxhary hhetenodkylamine, alkylamino, heteroaryl, alkylaryi, or aryl

wherein

r

an alkvl group, if not stated otherwise, denotes a linear or branched C;-Cg-alkyl, a linear
or branched Ci-Ce-alkenyl or a linear or branched C.-Cg-alkynyi group, which can be

substituted by one or more substituents R”; R® being defined as above.
a heterocycle denotes a heterocycloalkyl group or a heteroaryl group:

R’ represents H, halogen, alkyl, cycloalkyl, heterocycloalkyl, haloalky!, hydroalkyl,
hydroalkylamino, alkylamino, -NHaryl, heteroaryl, alkylaryl, or arvl;

a cycloalkyl group denotes a non-aromatic ring system containing three to eight carbon
atoms, wherein one or more of the carbon atoms in the ring can be substituted by a group

R’ being as defined above;

a heterocycloalkyl group denotes a non-aromatic ring system containing two to ten
carbon atoms and at least one heteroatom like O, N, or S, wherein one or more of the
carbon atoms in the ring can be substituted by R’ being as defined above;

or heterocycloalkyl denotes morpholine-4-yl, piperazinyl, I-alkylpiperazin-d-yl,

piperidinyl, pyrrolidinyl, azepane-1-vl;



alkylaryl, or aryl; Ais CO or SO2. XisNR 2', 0, S, or CRr; Y isN,orCR2; Z
iIsNor CR2;if Zis CHthen XisOor NR 2 llg R2'is H, alkyl, -C(O)NR2,
-C(O)R", cycloalkyl, heterocycloalkyl, haloalkyl, hydroxyalkyl,
hydroxyalkylamino, alkylamino, heteroaryl, alkylaryl, or aryl; nisOto2; p is
Ito 6; qislto6; ris 0, or 1; R9 indgpendently represents H, -CN, -OH,
-SFI, -C02R4, -C(O)R4', -C(O)NR7RB, - SO2NR4 , -NR 4'R-SO2-alkyl,

an Ak e RO UB ISROACS RILBRIPREC RIS CES) RECUENIRESCO SHAIBARR
-NO2. -NR 4-S0O2-haloalkyl, -NR 4-SO2-alkyl, -NR 4'-CO-alkyl, -NR 4

( het le, alkyl, lkyl, alk ino, al , aikylthio, -
o O GOCE, SR RS T Os S ks
NR'henzthiazolY1 , - C(NR4")NR4'benzoxazolyl hydroxyalkyl,

hydroxycycloalkyl, hydroxyalkylamino, .halogen, hal |, haloalkyloxy
o T e T S e e P Rl
atotnalogenlkalkylouC MR N B RS! apCH2)varYl - CH2)pNR'RS,
-C(O)NR7Rs, -N=CR7R8, -NR7C(O)R3, cycloalkyl, heterocycloalkyl,
haloalkyl, hydroxyalkyl, hydroxyalkylamino, alkylamino, heteroaryl,
a hpfkgtanlikdrearyh damare ifnatCamlyy besup; hacdistheseuotheingise deférmstabove;
a linear or branched Ci-C6-alkyl, a linear or branched C2-C6-alkenyl or a
linear or branched C2-C6-alkynyl group, which can be substituted by one

a hglosrloxy BEtD SSTO ROARIY9E I & Bt LR d BB EluseA diepsgye|Eve halogen

atofiRNAte s R hetergasioalkylgridnips @ heteroaryl group; a cycloalkyl group
denotes a non-aromatic ring system containing three to eight carbon
atoms, wherein one or more of the carbon atoms in the ring can be

a ISubstiuled byigogeeip RO eingrasidefimet.aoveoup or HO-alkyl-NH- group,

the alkyl group being as defined above;

an alkylamino group denotes an HN-alky!l or N-dialkyl group, the alky! group being as

defined above;
a halogen group is fluorine, chiorine, bromine, or iodine:

an ary} group denotes an aromatic group having five to fifteen carbon atoms, which can

be substituted by one or more substituents Rg, where R” is as defined above:

a heteroaryl group denotes a 5- to l0-membered aromatic heterocyclic group which
contains at least one heteroatom like O, N, S, wherein the heterocyclic group may be
fused to another ring, and the heterocyclic group or the fused ring can both be substituted

independently by one or more substituents R’, wherein R” is as defined above;



a heterocycloalkyl group denotes a non-aromatic ring system containing
two to ten carbon atoms and at least one heteroatom like O, N, or S,
wherein one or more of the carbon atoms in the ring can be substituted
by R9 being as defined above; 11h or heterocycloalkyl denotes
morpholine-4-yl, piperazinyl, | -alkylpgiperazin-4-yl, piperodinyl,

rolidinyl, azepane- | -yl; an alko roup denotes an O-alkyl.graup, th
o SR BRI HS G AR ARBAY S hnd SHBE HENone S S BRJF ©
an g@rotpgthenalkylighoup deing\as defipedabbvwehadialkbalkykggoup tenatesl
an alkyl group which i bstituted by one.to five halogen atoms, the alkyl
mm&%ﬁﬁ%&%rﬁ%@%é ine %P gée?raﬁ eya (&ﬁa kyl group denotes an HO-alkyl
group, the alkyl group being as defined above; an haloalkyloxy group
e b
stergenotess His1@40-alkyl)2-N- group or HO-alkyl-NH-group, the alkyl group
being as defined above; an alkylamino gr?up-da\oates an HN-alkyl or
N-dialkyl group, the alkyl group being as /defined above; a halogen group
is fluorine, chlorine, bromine, or i rﬁﬁgl‘é;‘gl aryl gro p“d"e"ﬁbtes an aromatic
group having five to fifteen carboh atoms,ywhic n be substituted by
one or more substituents R9;WRere R9 is as défined above; a heteroaryl
group denotes a 5- to 10-rflfembekgd arggmatic heterocyclic group which
contains at leastQne hetetgatomAike O, N. S, wherein the heterocyclic
group may be fused o anothéKring and the heterocyclic group or the
fused ring can both be substituted independently by one or more
substituents R9, whegein R9 is as defined above; i a alkylaryl or arylalkyl
group denotes an alkyl group as defined above, which is bound to an aryl
fragment as defined above via a single bond, wherein the linkage to the
centsderamoiety occurs through the alkyl part or the aryl part. In a fourth
aspag, there 5 iavideftipa fompound akdefinedaloave el tise. ek
medicament. In afifth aspect, there is provided a composition containing a
S comipouridl asadiefinedcablpagkyl, heterocycloalkyl,  haloalkyl,  hydroxyalkyl,

hydroxyalkylamino, alkylamino, heteroaryl, alkylaryl, aryl;

R’ is H, halogen, alkyl, haloalkyl, arvl or heteroaryl;

R®  is H, halogen, -C(O)R’, -C(O)CHR'R®, -C(ONR'R®, |, -R'C(OR®, -C(SR’, -
CONRTNR'RY,  -(CHy)aryl, -(CHNR'RY, -C(O)NR'R®, -N=CR'R’, -
NR'C(OR”,  cycloalkyl,  heterocycloalkyl,  haloalkyl,  hydroxyalkyl,
hydroxyalkylamino, alkylamino, heteroaryl, alkylaryl, or aryl:

R, R7, R independentiv represent H, halogen, alkyl, cycloaikyl, heterocycloalkyi,

haloalkyl, hydroxvalkyl, hvdroxyalkylamino, alkylamino, -NHaryl, heteroaryl,

alkylaryl, or aryl;

is CO or SO,

isNR*, 0, 8, or CR”;

is N, or CR®;

is N or CR*; if Z is CH then X is O or NR*

N



and a pharmaceutically acceptable carrier or diluent. In a sixth aspect,

there is provided the use of a compound as defined above or a

composition as defined above for the preparation of a medicament for the

treatment or prevention of a disease characterized by hyperproliferation

of cells. In a seventh aspect, there ig grovided the use of a compound as

,-defined aboyve or a_ composition as defined aﬁ)ove or the preparation of g

R™ medficaieAt<dr e (ot Qenf%@ evehtior iR d %g&gfégglﬁﬁ% f alkyl,
ischerniaxandiar kepestyusioninjury. efketgansandtosanf paitsiatther body
selected fgpm the group comprising heart, brain, peripheral limb, kidney,
livet® $pfeen and lung, and/or wherein the endothelial dysfunction is
p asseciated; with diseases selected from a group comprising infarctions

sucpS qstonéyocardial infarction and critical limb ischemia, and/or wherein

the endotheélial dysfunction is associated with diseases selected from the
r groupemprising ischemic diseases, myocardial infarction and isehemic

diseases of organs. In an eighth aspect, there is provided the use of a

. compound as defined above or a composition as defined above for the, .

R” greppgadinilvframssencarientidr tHeHredtrherft Gelprevetitibh of RIONR'RY, -
soherrolagicat diseases i disordersseiected fopt fhie, grau¢onmerising Co-

Alzheimer's disease,. Parkinson's disease, Creutzfeld-Jacob Disease, -
halpgix).BodYP Dermdhiiad dridtdpkic 1attfarSterdli; strolke, Ehiapsy, R
(cmykiplesslarosis amyasthenido gravis, Huntingien’s Diskase, Dowkigthio, -

Syndrome, nerve deafness, and Meniere's disease, | ij In-a nigth aspect,
Sltsrdxiathiiostapvon et nliae e L S
cospmpegitismasasaiined abons falkihe predesation phikpedibadnent-Aay theino,

treatment gr prevention of diseases that are caused by protozoal

h'alff‘%%’tr%ﬁ{éﬁg(?’ ’r[?ﬁ}ll%agﬁgl%% %{ﬁ%aa%%ﬁﬁa B%\%t}éer?%{()\%ﬁg%s or proteinaceous

rR*agehts. RPhertérperiphybiologiddllyhiingtionalkgérivaiv&” BsRIRSd herEinyaryl. -
Jfeferstosco s, which otp tica| Ve t

CFE?JT%W t|Iggh a'reeﬁgklngr’ff)'{rrheg\i n?ggtl?eir %%ﬁq@cﬁguﬁ%%{%%/ for}r?]g%r?%li\é/%ﬁ,)aﬂ(yi’

halcelkipl thedsojebityto WyHiohthié dempourivisnadmirsteret . Rlatplesopryl
physiologically functional derivatives are prodrugs. In addition, the present
invention provides methods for preparing the compounds of the invention

wheirih as compounds of formula (1). The compounds of formula (1) may be
an %ﬁ%&?ﬁ@%}élﬁﬁ'ﬂ%&éﬂ%ﬁ@%ise, denotes a linear or branched C;-Cg-alkyl, a linear

or branched C,-Cg-alkenyl or a linear or branched C,-Cg-alkynyl group, which can be

substituted by one or more substituents R’; R” being defined as above.
a heterocycle denotes a heterocycloalkyl group or a heteroaryl group;

a cycloalkyl group denotes a non-aromatic ring system containing three to eight carbon
atoms, wherein one or more of the carbon atoms in the ring can be substituted by a group

R’ being as defined above;

a heterocycloalkyl group denotes a non-aromatic ring system containing two to ien
carbon atoms and at least one heteroatom like O, N, or S, wherein one or more of the

carbon atoms in the ring can be substituted by R’ being as defined above;



Piperidin-4y1-thiazole-4-carboxamide can be prepared by various
methods described in the literature. One such example is the oxidation of
the appropriate 2,5-dihydrothiazoles as described in Houben-Wevl, 2002.
730. The dihydrothiazoles can also synthesised by methods described in
the same reference or described injYgqu, S., Razavi, H., Kelly, J.W.
Angew. Chem. 2003, 115, 87 or Katritzky, AR,, Cai, C,, Suzuki, K., Singh
or RO erfHi6n, GBI RTA A rRIRFEHEL i b BRIERT
pipbliarmativerroethodsangrmedeseribed by Yasuchika. S. et. al.
Heterocvcles, Vol. 57, No. 5, 2002. In a preferred embodiment of the
invention, in the compounds of formula (I). R'is: O HNH2 N-N'N O\ N
an HHdZ droappteferrednetmbiadimentofitheliyentionbimthes ceompoiids of
formula (1), R5is: N nr F F In another preferred embodiment, in the
compounds of formula (1), R3, R4and R7 is H. 5 In a preferred
a alyiodignant dftesinventide] prthe dempolsdspfinsatad¢inRizakovez-N
RS + NN-RS R9 HR9 or/ 10 In a preferred embodiment of the

invention, in the compounds of formula (1), R1 is substituted aryl, pis 0, g
a higlgalixis opadrnotay quRadkyl group which is substituted by one to five halogen

atoms, the alkyl group being as defined above;
a hydroxyalkyl group denotes an HO-alkyl group, the alkyl group being as defined above;

an haloalkyloxy group denotes an alkoxy group which is substituted by one to five

halogen atoms, the alkyl group being as defined above:

a hydroxvalkylamino group denotes an (HO-alkyl)>-N- group or HO-alkyl-NH-group, the

alkyl group being as defined above;

an alkylamino group denotes an HN-alkyl or N-dialkyl group, the alkyl group being as

defined above;
a halogen group is fluorine, chlorine, bromine, or iodine;

an aryl group denotes an aromatic group having five to fifteen carbon atoms, which can

be substituted by one or more substituents R’, where R” is as defined above;

a heteroaryl group denotes a 5- to 10-membered aromatic heterocyclic group which
contains at least one heteroatom like O, N, S, wherein the heterocyclic group may be
fused to another ring and the heterocyclic group or the fused ring can both be substituted

independently by one or more substituents R’, wherein R” is as defined above;



Rzis 15 In a preferred embodiment of the invention, in the compounds of
formula (1), R1 is benzyl, pis 0, qis 0, and -N/--\ N-R5 +N /--\ RZis 13
The present invention also relates to compounds of the general formula
(Il1) or a salt or a physiologically functional derivative, or a sterecisomer
thereof, R4 R5 N R3 R~ Z X I R2i(lil) wherein5R1is -C(O)R7,

-C(O)CHR7RS, -C(O)NR7RS, -C(Q)OR7, -R7C(O)RS, -C(S)R7..ar R .
a al&ﬁ%lﬁb@fﬁéﬁ#&%ﬁfﬂ%é%@&%ﬁ?8 %@%&&@Rﬁ%@m %)yw rifglralt%aa%lga 1o

an ievinfadnéa:Sunemberedairgyiwhedairlcbiadstore:or inoisioddheocdbomtral
atoms in the ring is a.heteroatorn like , S and the ring can be
mOETHSGEIEES 5%/“@9%551% f—ﬁagﬁ?ﬁ,“(:ey%]l%](a?)?ﬁy . heterocyeloalkyl, haloalkyl,
hydroxyalkyl, 10 hydroxyalkylamino, alkylamino, heteroaryl, alkylaryl, aryl
_ orR2 s absent n the S8 ing tagetherwith R1. R3 is gl _
In adfﬁmﬁgﬁﬁt ftltgfcr)%eisng g?ky%émﬁ%ﬁga}%}f or hetegﬂrﬁoyaryl; R45i§b H, e s
metigtggen, alkyl, -C(NR7)NR7'R8, -(CH2)paryl, -(CH2)pNR7RS,
-C(O)NR7R8, -N=CR7RS8, -NR7C(O)RS, cycloalkyl, heterocycloalkyl,
haloalkyl, hydroxyalkyl, 15 hydroxyalkylamino, alkylamino, heteroaryl,
In afidiargpeet ig1e RPIQVEfHASHEROAIRON coiRRIMNRPRBOUE ADYBERAd above
and %ﬂ%&ﬂ%@@ﬁ%m@é@ﬂﬂm&%ﬂs er or diluent.

In a sixth aspect, there is provided the use of a compound as defined above or a
composition as defined above for the preparation of a medicament for the treatment or

prevention of a disease characterized by hyperproliferation of cells.

In a seventh aspect, there is provided the use of a compound as defined above or a
composition as defined above for the preparation of a medicament for the treatment or
prevention of a disease resulting from ischemia and/or reperfusion injury of organs and/or
of parts of the body selected from the group comprising heart, brain, peripheral limb,
kidney, liver, spleen and iung, and/or wherein the endothelial dysfunction is associated
with diseases selected from a group comprising infarctions such as myocardial infarction
and critical limb ischemia, and/or wherein the endothelial dysfunction is associated with
diseases selected from the group comprising ischemic diseases, myocardial infarction and

ischemic diseases of organs.

In an eighth aspect, there is provided the use of a compound as defined above or a
composition as defined above for the preparation of a medicament for the treatment or
prevention of a neurological diseases or disorders selected from the group comprising
Alzheimer's disease, Parkinson's disease, Creutzfeld-Jacob Disease, Lewy Body
Dementia, amyotrophic lateral sclerosis, stroke, epilepsy, multiple sclerosis, myasthenia

gravis, Huntington's Disease, Down's Syndrome, nerve deafness, and Meniere's disease.



-N=CR7R8, -NR7C(O)RS, cycloalkyl, heterocycloalkyl, haloalkyl,
hydroxyalkyl, hydroxyalkylamino, alkylamino, heteroaryl, alkylaryl, or aryl;
Ra is H, halogen, alkyl, -C(NR7)NR7'R8, -(CH2)paryl, -(CH2)pNR7RS,
-C(O)NR7R8, 20 -N=CR7R8, -NR7C(0O)R8, cycloalkyl, heterocycloalkyl,
haloalkyl, hydroxyalkyl, hydroxyalkylamino, alkylamino, heteroaryl,
In aelkﬂlﬂfyha%e%fyltfgg o%%ngépqyerqﬁgeé?@sc'ém DhaQH geBbed above or a
-CO2R4', -C(O)R4', -SO2NR4', -NR4'R5', -C(O)NR7R8, -SO2-alkyl,
congogRe, SoHRAC RETRPRE - NRRRGHOYRS 8 M@al@@lhf@romwreatmem or
re%nMﬁﬁmg&gshﬁ&f?%@&@@%ygﬁ&@%ﬂ ARG -RlnARs and animals,
-NR4'(CH2)pheterocycle, alkyl, cycloalkyl, alkylamino, alkoxy, alkylthio,
byHEIGRM, YHARR NP S GETRYIDAEEO (CH2)p[O(CH2)p]gOCHS,
-C(NR4")NR4'benzimidazolyl, 14 C(NR4")NR4'benzthiazolyl,
-C(NTR4")NR4'benz-oxazolyl, hydroxyalkyl, hydroxycycloal
They yzal)zyfa RISy BRYHRY 6T A efer gty SRR e o compounds
Whﬁﬁﬁmﬂd&mhﬁﬁfﬁdﬁiuﬂft&@g@Oﬁl%k&ieﬂﬁéNEﬁWR\W}R& AEHRYphyhed into their
hhaloalk 1:l E 7R8 %%R?RB YRIStNR?Cl(;O&e rompound i
p cycloa 31/ 4 erocyc oalkyl &Fox%l ﬁ F’n F’(%xyglky%mmo P
adalkylaenidoEReteriean/ phjkﬁﬁgipﬁtyaf%cﬁﬂnékﬁbrﬁ&um@e pdemtiysare H,
halogen., alkyl, cycloalkyl, heterocycloalkyl, haloalkyl, hydroxyalkyl,
hydroxyalkylamino, alkylamino, heteroaryl, alkylaryl, or aryl; A is CO or
InSORtIMNIsINRRESONSNOMER2Pr ¢ 0 RISNGIOR [ Zs isttingr ¢ SODPRRs of the
ycloalkyl, heterocycloalkyl, haloalkyl,
m%iﬁi}%ﬁl}% ﬁf/%{r%%ng%ﬁﬁc@g S;/Iamlno heteroaryl, alkylaryl, or aryl;
pislto6;qislto6; 15ris 0, or I; R9 independently represents H, -CN,
TﬁQ&dﬁE%dQWiﬁy fﬁav@@%me@&@ﬁ%m&@@&l@ZRS -SO2NR4',
-NR4 RS, -SO2-alkyl, -SO2R4', SO3R4', -N=CR4'RS', -NR4'C(O)R4",
-NR4'-CO-haloalkyl, -NO2, NR4'-SOZ-hanaIkyI, -NR4'-SO2-alkyl,
PibekRh-GP-1alkybicNR4HakiRhetarosy Gieepilad, hydremwya! vkt aaldbed in

akylamino, 20 -O(CH2)p(O(CH2)p]gOCHS3, -C(NR4")NR4' benmgudazolyl
thedtﬁ’ﬁwrﬁ\l Qﬂ%m%ﬁm is the ox1dat;0n of the appropriate 2.5-dihydrothiazoles

as described in Houben-Weyl, 2002, 730. The dihydrothiazoles can also synthesised by
methods described in the same reference or described in You, S., Razavi, H., Kelly, L. W.
Angew. Chem. 2003, 115, 87 or Katritzky, AR., Cai, C., Suzuki, K., Singh, SK. J. Org.
Chem. 2004, 69, 811-814 and references in both papers. Alternative methods were
described by Yasuchika, S. et. al. Heterocyeles, Vol. 57, No. 3, 2002.

In a preferred embodiment of the invention, in the compounds of formula (1),
R is:

O
HN s g-
ofﬁN /
H /x N-N
¥ O [y



10

15

~ YYeontaining three fo eight carb

C(NR4")NR4'benzoxazolyl, hydroxycycloalkyl, hydroxyalkylamino,
halogen, haloalkyl, haloalkyloxy, aryl, arylalkyl or a heterocycle; R4', R4",
R5' independently are H, halogen, alkyl, -C(NR7)NR7'R8, -(CH2)paryl,
hydroxy- alkyl, -CH2)pNR7R8, -C(O)NR7R8, -N=CR7R8, -NR7C(O)RS,
cycloalkyl, heterocycloalkyl, 25 haloalkyl, hydroxyalkylamino, alkylamino,
heteroaryl, alkylaryl,.or-aryl: tein : i j 5 3g-
In 3&‘@?2? ?é%?i ag%)@ eéﬂ:}l |%%1a¥ri%\1¥ ra%{gﬁﬁj@l g%%%%%%spéggg{b%g?ﬁ&aﬁ or
branched chain of one to six

¢ substituents R9; R9 being defined as

a_heterocycloalkyl group or a heteroaryl

¥es a non-aromatic ring system

gtoms, preferably four to eight carbon
atoms, wherein one or more of the carbon atoms in the ring can be
substituted by a group R9 being as defined above; the C3-Cg-cycl%e&likyj 5

In aesituemiytbé eshwtsecfbii !%é HBES B EFi STy Sl Bapisand R71s H.
-cyclo-C4H7, -cyclo-C5H9, -cyclo-C6HII, -cyclo-CIHi3, -cyclo-CsHis; a
heterocycloalkyl group denotes a non-aromatic ring system containing two

In d@teforradonbetimestidhe stione RaRsARATIE 6 RTBIE WhiTeiir
one or more of the carbon 10 atoms in the ring can be substituted by R9
being as defined above; preferred heterocycloalkyl gro

moipholine-4-yl, pipetazinyl, 1-alkylpiperazine-4-yl, piperidiny
pyrrolidi_ngyL zepane-l-yl; angdkoxy group den&%.an 0-alkyl graup—tke
Y OXy gr

group; 15 a cyclogy i group

alkyl grogp bging as dgfined above; the 15 alk 6{I§p is przferably a
methoxy, ethoXy,.isopropoxy, tsbutoxy or pentoxy group: ylthio -
group denotes an S-alkyl group, the alkyl group being as defi aboye;
an haloalkyl group denotes an alkyl group Whié%;iq_isubsti ted b

five halogen 20 atoms, the alkyl group being-as-¢ef bove; th
haloalkyl group is preferably a -C(R10)3, -CRIO(R10 )2, \CRi(RK2)Rio"
-C2(R10)5, -CH2C(R HZER10(R10)2, represent F,
-CH2CRi(%(Rig' R1 )7, or -CZT-14C(R 10)3, wherein Ri
"Rioorl,p .

. /

In a preferred embodiment of the invention, in the compounds of formula (1), R! is

substituted aryl, p is 0, q is 1, X is CO, and

—E*—N N—R®

In a preferred embodiment of the invention, in the compounds of formula (I), R! is benzyl,

pis0,qis 0, and



10

15

20

25

25 a hydroxyalkyl group denotes an HO-alkyl group, the alkyl group being
as defined above; an haloalkyloxy group denotes an alkoxy group which
is substituted by one to five halogen atoms, the alkyl group being as
defined above; the haloalkyloxy group is preferably a -OC(R10)3,
-OCR10(R10%2, -0CR10(R10")RIi0 -OC2(R'0)5, -OCH2C(R10)3, 30
-OCH2CR10(R10 )2, -OCH2,CR10o(RiB)Ri0 -OC3(RI0)7 or

The (RERTAAGIRILN)3lswharéin RIS tefiegentiel Ermp i orasaltora
referahly E; 16. a hydr ylami @n (HO-alkyl)2-N-
phyﬁpg?% %mﬁ S’?a‘i%ﬁé}&f%%’ laming, grup-denpies @

r group, the alkyl group being as defined above; an

alkylamino group denotes an HN-alkyl or N-dialkft group, the alkyl group
being as 5 defined above; a halogen

or iodine; an aryl group denotes an aro

carbon atoms, which can be 10 substituted by ohg or more substituents
R9, where R9 is as defined abo

group, -0-C6H.4-R9, -m-C6Ha-R9, -p-C
1-anthracenyl or 2-anfiiracenyl, R9 bei
group denotes a 5- to 10- bered &romatic heterocyclic group which

15 contains at least one heteroatom like 0, N, S. This heterocyclic group
can be fused to another rig*g. For example, this gro n be selected

rouE is fluorine, chlorine, bromine,
I¢. greup having five to fifteen

ryl group is preferably a phenyl
4-R@3 1-naphthyl, 2-naphthyl,
as defined above; a heteroaryl

from a thiazol-2-yl, thiazol-4-yl, thiazol-5-yl, isothiazol-3-yl, isothiazol-4-yl,
whés@ihiazol-5-yl, 1,2,4-oxadiazol-3-yl, 1,2,4- oxadiazol-5-yl,

R

 L2g tipdazol s hduhindaiaiont, HeGoedRit it LGSR, or 1

yl,

1,2, Brithiatliagolkérylith 20ciMidmzolyt, thepytsh, to-pirdIhey-paatgehed form a3

2-in

g:::)% );}L,l%{g ran(%/ lqr%g:[%%@yéh}gég}é%w&%oqmg}’é’(ﬁ‘ B dyb A B in the ring is

3-pysiazirytotapijiic@ziNy b 2epyirezimg canhearbEfitded

?/’E% yl, &-pyranyl, 2-pyriridinyl, 4- pyrimidingl, S-pyrimidinyl,

FaBolyl,

olin énzo

e Yo I ietaseL W dLirkaaelSwh delkaralytigpdeh, 3ndoi

ranyl,”benzo[b]thiophenyl,

benzinitageliy@omben zikidaviio beeizearbl !cuméz%wx}vﬁ R is absent in the

quinogsazgl%&1ngirigli%[gea?g%m@quinolinyl, isoquinolinyl, or

“tetrafydrisoquinoling g

oup. This heterocyclic group or the fused ring

R3can hoth bE(E)bEtTRletalngeperbiEhinlylbie BrhesReSIpEiuents R,
RAVNETEIR R 533 JRINCIARAIGIR RY, (CHa)paryl, -(CH)NR'RY, -COJNR'RY,

Ra

N=CR'RE, -NR'C(O)R®, cycloalkyl, heterocycloalkyl, haloalkyl, hydroxyalkyl,
hydroxyalkylamino, alkylamino, heteroaryl, alkylaryl, or aryl; |

is H, halogen, alkyl, -CONR'NR” R®, (CHy)aryl, (CH,),NRR?, -C(ONR'R®,
N=CR'R?, -NR'C(O)R?, cycloalkyl, heterocycloalkyl, haloalkyl, hydroxyalkyl,
hydroxyalkylamino, alkylamino, heteroaryl, alkylaryl, or aryl;

is 1, halogen, atkyl, -CONRINR” R?, (CHy)paryl, (CH),NR'R, -C(ONR'R?,
N=CR'RE, NR'C(O)R?, cycloalkyl, heterocycloalkyl, haloalkyl, hydroxyalkyl,
hydroxyalkylamino, alkylamino, heteroaryl, alkylaryl, or aryl;

independently represents H, -CN, -OH, -SH, [CORY, -C(ORY, -SONRY,
NR¥RS, -C(OINR'R?, -$0;-alkyl, -SO;R", SOsRY, N=CR*R”, -NR'C(OR",
NR¥-CO-haloalkyl, -NO,, -NR"-SO,-halealkyl, -NR*-§0,-alkyl, -NR*-CO-alkyl,
~NR4’(CH2)pheierocycle, alkyl, cyeloalkyl, alkylamino, alkoxy, alkylthio, halogen,
haloalkyl, haloalkyloxy, -O(CHz),[O(CHz),]{OCHs, -CINRYNR* benzimidazolyl,



10

15

20

25

30 a alkylaryl or arylalkyl group denotes an alkyl group (see def. “alkyl'),
which is bound to an aryl fragment (see def. “aryl’) via a single bond. The
linkage to the central moiety might occur over the alkyl part or the aryl
part. 17 The present invention relates alsoto compounds of the general
formula (I1) or a salt or a physiologically functional derivative, or a

steregisomer thereof, A}r- /\Y R6 ) Sw
RI i @%)&?ﬁ g’f’@%@ﬁ}ﬁ & -C(0) \‘\?g‘g)e éz%g(O)R 15 kalk,
-C(§)Rbx9ERcand IRByihgethdrylithite auyatarmaﬂmescaawmct@ymch
»they are attached form a m d rej
)nggre ffﬁéee‘iﬁ?ﬁlﬁﬁo]ﬁ'té‘mﬁh%ﬁf%gﬁng iS ale hé roatom likeé td?\llg}%%? Hﬁloalkyl
nng_g@g El[ﬁstl M’R@ N@:(E&fISEHI\EHZﬂ(@y Q&I}k;,lbalky} heterocycloalkyi
heterocycloal Ioalk droxya [ ami
het&FSERIY IR 35*31? yEIEHY glg’:)asie I[ln eoféga%e 7 ¥orhg1%ya ring P

R’ Lﬁﬁeﬁﬁhu:égsgaénHﬁaaﬁh | I, f@(@aﬁ%ﬂg@mmmﬁg?gtmmmmymmm
eteroary is a
_C(bySemyak ?bb@%ﬁ)éyg%@é}g’eflké%%ﬁ% e‘ﬁ?@“ﬁc%%)% or ary;
(CH;MN&Z«R% -C(O)NR7R8, -N=CR7RS8, - NR7C(0)R7, alkyl, cycloalkyl,

heteroc gloal ?%?Ikyl hydroxyalkyl, hydroxyalkylamino, alkylamino,
X het 5 aryl; R7, R7', R8 independently are H, halogen,
Z alky{s@ygko@tk%/i,m%rqnymmmmm hydroxyalkyl,

eV e e, At e R

hydroxyalkyl, hydroxyalkylamino, alkylamino, heteroaryl, alkylaryl, or aryl;

p is 1 to 6;
q isltoé;
r 130 or 1;

R’ independently represents H, —CN -OH, -SH, alkoxy, alkyithm -CORY, ~C(O)R
C(ONR'R®, -SO,NRY, -NR'R®, -SOpalkyl, -SO;R¥, SORY, N=CR*R?,
NRYC(ORY, -NR¥-CO-haloalkyl, -NOz, -NR'-SO,-haloalkyl, NR¥-S0,-alkyl,
NRY-CO-alkyl, -NRY(CHy)heterocycle, alkyl, hydroxyalkyl, cycloalkyl, alkylamina,
~O(CH),[O(CH)pJgOCHs,  -CNRY)NR*benzimidazolyl, -C(NR*)NR*benzthiazolyl,
~C(NR4”)NR4,benzoxazoly1, hydroxycycloalkyl, hydroxyalkylamino, halogen, haloalkyl,
haloalkyloxy, aryl, arylalkyl or a heterocycle;

RY, RV, R” indepen&entiy are H, halogen, alkyl, —C(NRF’)NRTRS, -(CHy)paryl, hydroxy-
alkyl, -CH;),NR'R?, -C(ONR'RY, N=CR'R?, -NR'C(O)R’, cycloalkyl, heterocycloalkyl,
haloalkyl, hydroxyalkylamino, alkylamino, heteroaryl, alkylaryl, or aryl;

. wherein

an alkyl group, if not stated otherwise, denotes a linear or branched Ci-Ce-alkyl, preferably
a linear or branched chain of one to six carbon atoms, a linear or branched Cy-Cg-alkenyl or
a linear or branched Cg—éb——alkynyl group, which can be substituted by ome or more
substituents R”; R” being defined as above.

a heterocycle denotes a heterocycloalkyl group or a heteroaryl group;
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Zis N or CR2'; if Z is CH then Xis 0 or NR2' 25 R2' is H, alkyl, -C(O)NRZ2,
-C(O)RDb, cycloalkyl, heterocycloalkyl, haloalkyl, hydroxyalkyl,
hydroxyalkylamino, alkylamino, heteroaryl, alkylaryl, or aryl; n isOto2; 18
pislto6;qislto6; ris0, 1; 5 R9 independently represents H, -CN, -OH,
-SH, -C02R4', -C(O)R4', -C(O)NR7RS8, - S02NR4', -NR4 R5 , -S02-alkyl,
-SO2R4', SO3R4', -N=CR4'R5', -NR4']C§(O)R", -NR4'-CO- haloalkyl, -NO2,
-NR4'-SO2-haloalkyl, -NR4'-SO2-alkyl, -NR4'-CO-alkyl, -
NR4:(CH2)pheterocycle, Ik [ KRGyt carbon
. °¥5%§?§pr3§1@%%%?§% & @F}%ﬁ%}% I@é!%%x{@ﬂ PonalkeRey alyHBigight carb

‘benzimidazolyl,

atonG(NRENIRAben mheagolghritd GONR, 4% NRAbRRE 6XABT7IOh i GRIRyRoms in

the 2{% %%‘é'y%%@ﬁ%% BORARIEo Rl geidiRlonlub AR NI eycloaliyl

or'a heterocycl 4', R4" independently are H,

resifiadogen balkylecCINRT NR R8P 4@HZjsigl - cxcladipNR 7iglo-Cally, ~cyclo-CsHa,
-C(Q)NR7R8, N=CR7R8, -NF Q)RS8, cycloalkyl, heterocycloalkyl,
'Cyﬁ(éff 12 h%?’&r%i(yé ! ﬁ%ﬁop%}a ylamino, alkylamino, heteroaryl,
alkylaryl, or aryl; 15 wherein- an alkyl group, if not stated otherwise,
' denotes a fincar or branched G-O8-allot: Areferabiy, AdRRAKAERBIEIR carbon
a h%ﬁé?ﬁ%%%#léyﬁo%&uga%%or?eéq%%bsggr ?r%? or bgagn?:hegj C2-Cb-alkenyl or a
atolineandnbiantheCR1@6attkyilegfAuDl Whith BASISE SRR RUTBETHPHERe carbon

or more 20 substituents R9: REQENI Je et s, b%ed@fi}%@r%)ﬁlﬁ referred
atogbgndfésﬂéehéfrelgoc%qoaliy%i?gup ora k?eteroaryl. ggoup; a cycloalk I_groupp
hetdgngtdsatigbn-gromaticaing systdwliosritaihingrimseztadighl ehsbipgszine-4-yl,

. atoms, preferably four to ejght carbon atoms, wherein one or more of the

plpg&gﬁ‘gﬁiagggﬁ%ﬁ%%m% T aégr? b%gsubstituted by a group R9 being as

defined above; the C3-C8-eycloalkyl residue may be selected from the

roup comprising -cyclo-G3H5,-cvcla- - - 195 iLibove:
A ¥ ,Ctﬁ!:_'gik Yy BlneC¥6l8GRI Libove; the

ang%@fa%y@f Eﬁg, cl}%%/lg%\éé% H%}S%:}h:gg a%h%%ro.cycloagk)%% %p degr?otes a
allnon-gronpati priferaylste mabotairiig i SaPTeRBAFEGRITOXY o pentoxy group;

an alkylthio group denotes an S-alkyl group, the alkyl group being as defined above;

" an haloalkyl group denotes an alkyl group which is substituted by one to five halogen

atoms, the alkyl group being as defined above; the haloalkyl group is preferably a —.C(Rm)g,
CRURYY,,  CRPRTRY, -CR%s -CHCR -CHRCRUYRT)
CH,CRIPRIRIY, -Co(R™)y, or -CoHC(R )3, wherein R, R RY” represent F, C1, Br
or 1, preferably F;

a hydroxyalkyl group denotes an HO-alkyl group, the alkyl group being as defined above;

an haloalkyloxy group denotes an alkoxy group which is substituted by one to five halogen
atoms, the alkyl group being as deﬁned.a‘oove; the haloalkyloxy group is preferably a
LOCR™s,  -OCRMR'™ ), JOCRIORIRY,  -0CR™s,  -OCH,CR'):,
_OCHQCRIZO(RW)L -OGHZCR“’(RW)RIG”, OC5R),, or -OCHLCR™);, wherein R,
R R represent F, Cl, Br or I, preferably I;
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atoms and at least one heteroatom like O, N, or S, wherein one or more of

the carbon atoms in the ring can be substituted by R9 being as defined
above; preferred 19 heterocycloalkyl groups are morpholine-4-yl,

piperazinyl, I-alkylpiperazine-4-yl, piperidinyl, pyrrolidinyl, azocane-I-yl; an

alkoxy group denotes an O-alkyl groyg, the alkyl group being as defined

above; the 5 alkoxy group is pr Dy eynethexy, hHoxys - ISRRIOPEXroup, the
a hngﬁ?ﬁa%y gﬂt%g?yyar%%np@ %gn%ﬁel‘gyﬁgio g)?gap dégnotgs an S-alkyl group,
alkyltbapvtaoupdeginglabaefined above; an haloalkyl group denotes an

alkyl group which is substituted by one to five halogen 10 atoms, the alkyl
group being as defined above; the haloalkyl group is preferably a .
an an@mm@,gr@@iﬂ@mmmﬂmmw@msﬁaw2@(91%613?-(@13;aemg as
1o(Rio )R10, -C3(R10)7, or -CzHaC(R 10)3, wherein Rio Rio Rio-
defingd)¢BQ¥ft F, CI, Br CH2CR or I, preferably F; 15 a hydroxyalkyl group

denotes an HO-alkyl group, the alkyl group being as defined above; an

haloalkyloxy group denates an, alkoxy. grounswhich is substituted by one to
a halgsTh gIBGR P ?1&%3?@?%%%% eéing as defined above; the
haloalkyloxy group is preferably a -OC(R10)3, -OCR10(R10 )z,

-OCR10O(RIO))R101 -OC2(R10)5, +Q¢ = 0
on 0 G D DRI DT SOL A0} by a0 wharen Ko
subRIRARIQ siepsesent-RuBlfiBrots Rirefbrab B Fisahgarmedktipnisn hie aryl group 1s

roup denotes an (HO-al -Ns gr @-alkyl-NHpYyr I 1,

ore T BHErAL BEAed SO 25 S Sl O Senp A s APy
1 -arttiNaabgh o N-gligleyt grou theiatied debopdbeingeas defined above; a

halogen group is fluorine, chlorine, bromine; or iodine; 30 an aryl-group

denotes an aromatic group having five to fifteen carbon atoms, which can

2 HOR:SMRStitutes hicaseorNTorésUbstitrhesco A mEEcRIeISTaS E ingt P which
above; t{1e ary
contains at

east ohg ' gt%rigatom like O, N, S. This heterocyclic group can be fused to
another ring. For example, this group can be selected from a tkulaqu«Znyl, thiazol-4-y1,
thiazol-5-yl, isothiazol-3-yl, isothiazol-4-yl, isothiazol-5-yl, 1,2,4-oxadiazol-3-yl, 1,24~
oxadiazol-5-yl, 1,2,4-thiadiazol-3-yl, 1,2,4-thiadiazol-5-yl, 1,2,5-oxadiazol-3-yl, 1,2,5-
oxadiazol-4-yl, 1,2,5-thiadiazol-3-yl, [-imidazolyl, 2-imidazolyl, 1,2,5-thiadiazol-4-yl, 4-
imidazolyl, 1-pyrrolyl, 2-pyrrolyl, 3-pyrrolyl, 2-furanyl, 3-furanyl, 2-thienyl, 3-thienyl, 2-
pyridyl, 3-pyridyl, 4-pyridyl, 2-pyranyl, 3-pyranyl, 4-pyranyl, 2-pyrimidinyl, 4-
pyrimidinyl, S-pyrimidinyl, B—pyridazinyl, 4-pyridazinyl, 2-pyrazinyl, 1-pyrazolyl, 3-
pyrazolyl, 4—pyraz01y1, 1H-tetrazol-2-yl, 1H-tetrazol-3-yl, tetrazolyl, 2-indolyl, 3-indolyl,
2-indolinyl,  3-indolinyl, benzo[bjfuranyl,  benzo[bjthiophenyl, benzimidazolyl,
benzthiazolyl, benzoxazolyl, quinazolinyl, quinoxazolinyl, quinolinyl,
tetrabydroquinolinyl, isoquinolinyl, or tetrahydroisoquinolinyl group. This heterocyclic
group or the fused ring can both be substituted independently by one or more substituents

R’, wherein R’ is as defined above;

a alkylaryl or arylalkyl group denotes an alkyl group (sec def. ‘alkyl”), which is bound to
an aryl fragment (see def. ‘aryl’) via a single bond. The linkage to the ceniral moiety might
occur over the alkyl part or the aryl part.
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20 preferably a phenyl group, -0-C6114-R9, -m-C6H4-R9, -p-C6fl4-R9,
1-naphthyl, 2-naphthyl, 1l-anthracenyl or 2-anthracenyl, R9 being as
defined above; a heteroaryl group denotes a 5- to 10-membered aromatic
heterocyclic group which 5 contains at least one heteroatom like O, N, S.
This heterocyclic group can be fused to another ring. For example, this
group can be selected from a thiazol-127-yl, thiazol-4-yl, tbiazol-5-yl,

Theipathiarilasipiscibiag elsdipl cigpiiianet-styhe zoneiak St §N0n apalt or 2
axadiazql-5-yl, 1,2.4-thiadiazol-3-yl thiadi Seyl,

phyg %Skaﬁa%l?é%gf}%%# %‘frz?%—éggh éz%%ﬁﬁ%%ﬁﬁggfézol-&yl,
1-imidazolyl, 2-imidazolyl, 1,2,5-thiadiazol-4-yl, 4 10 imidazolyl, 1-pyrrolyl,
2-pyrrolyl, 3-pyrrolyl, 2-furanyl, 3-furanyl, 2-thtenyth\3-thienyl, 2- pyridyl,
3-pyridyl, 4-pyridyl, 2-pyranyl, 3-pyranyl, 4-pyranyl, 2-pyrimidinyl, 4-
pyrimidinyl, 5-pyrimidinyl, 3'—pyrida{'h§’r‘21 yridazinyl,YZ-pyfazinyl,
1-pyrazolyl, 3- pyrazolyl, 4-pyrazolyl, 1H-tetrazol-2- l] 1H-tetrazol-3-yl,
tetrazolyl, 2-indolyl, 3-indoly}—2=Rdolinyl, 3-indoliyl,ienzo[b]furanyl,
benzo[b]thiophenyl, benzim 15 benzthiazolyl, benzoxazolyl,
quinazolinyl, quig@xazolinyl quinoliAyl, tetrahydroquinolinyl, isoquinolinyl,
or tetrahydroisoquinalinytgroup.yThis heterocyclic group or the fused ring
can both be substitute@ independently by one or more substituents R9,
wherein R9 is as defin 2d above; 20 a alkylaryl or arylalkyl group denotes
an alkyl group.(see def “alkyl"), which is bound to an aryl'fragment (see

whigg aryl’) via a single bond. The linkage to the central moiety might occur

over the alkyl part or I p rekerr odi the 7 I
R! inveﬁtrﬁg}gthécé@é%iﬁg’ éé@ﬁﬂaﬁ(lllj;é%gg}% ’colg,’n%p?)%@gﬁs’ eocf(twé{ » or R
- formyla (M e aHdwith @ ANREmRE zhghakRin whetdirh they are attached forma 3

to 8 membered ring, wherein at least one or more of the carbon atoms in the ring 18

a heteroatom like O, N, S and the ring can be substituted by R

R?  isH, aﬁkyi, cycloalkyl, heterocycloalkyl, haloalkyl, hydroxyalkyl,

.hydroxyalkylamino, aikylamino, heteroaryl, alkylaryl, aryl or R s abscnt in the

case Z forms a ring together with RY

R is H, -C(OYNR*R’, halogen, alkyl, haloalkyl, aryl or heteroaryl;

RS s H, halogen, -C(O)R7, -C(O)CHR'R’, -C(ONR'R’, -C(OYOR’, -R'C(O)R?, -
C(S)R”, _CONRTINRTRY, -(CHa)aryl, -(CH2)NR'R®, -C(O)NR'R’, N=CR'R®, -
NR7C(O)R7‘, alkyl, cycloalkyl, 11¢terbcycloalkyl, haloalkyl, hydroxyalkyl,
hydroxyalkylamino, alkylamino, heteroaryl, alkylaryl, or aryl;

R, R”, R® independently are H, halogen, alkyl, cycloalkyl, heterocycloalkyl, haloalkyl,

hydroxyalkyl, .hydroxyaikylamino, alkylamino, -NHaryl, heteroaryl, alkylaryl, or

aryl;

is CO or SOy,

is NR?, O, S, or CR”;

isN, 0, or CR*;

is N or CR%; if Z is CH then X is O or NR* |

R?  isH, alkyl, -C(ONR?, -C(O)R®, cycloalkyl, heteroeycloalkyl, haloalkyl,
hydroxyalkyl, hydroxyalkylamino, alkylamino, heteroaryl, alkylaryl, or aryl;

N R

n is0to2;
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R1is COR7 ; R2 and R3is H; Ais CO; R4, R5, R7 are defined as above;
ris 1; Xis 0 or S; and Z is as defined as above. 5 Another preferred
embodiment of the invention, in the compounds of formula (111), are
compounds of the formula (Illa), with R7 = -NH-aryl. Another preferred
embodiment of the invention, in the c%wpounds of formula (lll), 10 are
compounds of the formula (111b), 0 NHR5 N Z X Y\ ~/ (lllb) wherein R4

P andSR‘3{‘?s6H; A'is CO; R5 is defined as above; Xis O or S; ris 1; Z forms

q togefhekwith R'a 6-membered ring and R2 is absent; 15 if Zis Nthen
XisQorS,or if Zis CR2', X is 0; Y'is 0 or NR2', R2'is as defined above;

I Andﬁ%rifareferred embodiment of the invention, in the compounds of
formula (Ill), are compounds of the formula (llic), 22 R7N RT W\ N J-- N O

R’ '}Inéigeﬁd%n% R rekents 1 SERL2RIEE N CoRY, -COIRY, -CONRTRY, -
SO,NRY, NR¥RY, -50,-alkyl, -SO.RY, SOsRY, -N=CR'R*, NR*C(O)R"", -NR*-CO-
haloalkyl, -NO = -NR*-SOy-haloalkyl, -NR*-SOp-alkyl, -NR"-CO-alkyl, -
NR“’(CHg)pheterocycle, alkyl, cycloalkyl, alkylamino, alkoxy, alkylthio, -
O(CH),[O(CHy),]OCH;, -CONR INR* benzimidazolyl, -C(NR¥)NR* benzthiazolyl, . -
C(NR“”)NR"”benzoxazolyl, hydroxyalkyl, hydroxycycloalkyl, hydroxyalkylamino,
halogen, haloalkyl, haioaikyioxy, aryl, arylalkyl or a heterocycle; -

R* RY" R independently are H, halogen, alkyl, -CQNR)NR"R®, ~(CHp)aryl, -
CH),NR'R?, -C(O)NR'R®, “N=CR'R?, -NR'C(O)R’, eycloalkyl, heterocycloalkyl,
haloalkyl, hydroxyalkyl, hydroxyalkylamino, alkylamino, heteroaryl, alkylaryl, or aryl;

wherein
an alkyl group, if not stated otherwise, denotes a linear or branched C1-Cg-alkyl, preferably
a linear or branched chain of one _tc').s_ix carbon atoms, a linear or _branched Cy-Cg-alkenyl or

a linear or branched Cg—Cﬁ—alkynj?l group, which can be substituted by one or more
substituents R”; R® being defined as above.

a heterocycle denotes a heterocycloalkyl group or a heteroaryl group;

a cycloalkyl group denotes a non-aromatic ring system containing three to eight carbon
atoms, preferably four to eight carbon atomé, wherein one or more of the carbon atoms in
the ring can be substituted by a group R’ being as defined above; the C3-Cg-cycloalkyl
residue may be selected from the group comprising -cyclo-CsHs, -cyclo-CqHy, -cyclo-CsHy,

~cyclo-CeHi, —CYCIG-—C’,JHB, -cyclo-CgHs;

a heterocycloalkyl group denotes a non-aromatic ring system containing two to ten carbon
atoms and at least one heteroatom like O, N, or S, wherein one or more of the carbon

atoms in the ring can be substituted by R’ being as defined above; preferred
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R1is COR7 ; wherein R7 is phenyl and R11, R'2 independently represent

H, -CN, -OH, -SH, CO2R4', -C(O)R4', -SO2NR4', -NR4 R5', -SO2-alkyl,

-S02R4', SO3R4',-N=CR4'R5', 5 -NR4'C(O)R4", -NR4'-CO-haloalkyl,

-N02, -NR4-S02-haloalkyl, -NR4'-SO2-alkyl, -NR4'- CO-alkyl, -NR4"

(CH2)pheterocycle, alkyl, cycloalkyl1 lkylamino, alkoxy, alkylthio,

-O(CH2)p[O(CH2)p]gOCHS, C(NR4*NR4'benzimidazqlyl, ~
hetero@f(NBﬂ'k)ﬂ Raztemzthiezzoly TN T4 DBIRSSRATSN | hydlsipang pene- -t

k qa%ylal ylamino, halogen, haloalkyl, haloalkyloxy,
Plpe%‘é}fﬁat é]’% chir{a r%f[erocyclg "and R4', R4', R5' are 10 defined as above;
ris1;ZisN, R2 and R3 is 14; XisOorS, AisCO; R4 is defined as above, R5

IS C(N R7 s detinedirslahov R&L@ as defined above; the
%E‘&? S%eﬁ%% g{S%r NR2' fnz@g o 1'R12' |nd ende %

arkogg;pgeﬁgﬂieﬂrbfe@dﬁly@meﬂ%}fr@mwmso@@b‘ﬁﬁs EGINRAP OWR%I%{
. -S02-alkyl, -S02R4', SO3R4', -N=CR4'R5', -NR4'C(O)R4",

-NR4'-CO-haloalkyl, -NO2, -NR4'-S02- hanaIIcyI !\13 4- 802 dabove
an atkg@ﬁ@@ea&ﬁbnmm@Hmdrﬁ%&@lé 31@9‘53/ RS aﬁ amino,

alkoxy, alkylthio, -O(CH2)p[O(CH2)p]gOCH3, -C(NR4' )NR4' _

benzimidazolyl, -C(NR4")NR4'benzthiazolyl, C(NR4'}(§ 5&
an wemwwnpmmmrmyrew Ak HE

_haloalk o>iy, rl\{ alkyl 20,04 gogegqugm%ﬁaﬂ Brbu R ﬂaﬁrdnlaya CR"Ys,

atOlaéaf ore preferred bodrment

Hcf{!é(m%)inds @Rﬂ?(ﬁﬁ?a)lﬁl i), are*@@ﬁ?‘rp nds" gﬁﬁ E?ﬁ;la fg‘ :?(%ln (;Ig tl|I-%gN .
09 R 12,8 %, Togledininereti’Z fofmectogetiiel, Cl, Br
Fg#ad\é}{mem%b:é eéﬁlnérané%ggga sent; Zi is Ntand R3isH; Xis O

or Q@&f&a’slﬁm,

4 benzo
i
bé(nmﬁaloa ? halogen

a hydroxyalkyl group denotes an HO-alkyl group, the alky! group being as defined above;

an haloalkyloxy group denotes an alkoxy group which is substituted by one to five halogen
atoms, the alkyl group being &s defined above; the haloalkyloxy group is preferably a
OCRYY,  -OCRPR™Y, OCREURMIRY,  -0CR™)s, —OCHZC(REO);;
_OCH,CRYR!"Y,, LOCH,CRI®RIRY”, -0C,R Y, or SOC,HC(R®Ys, wherein R,
RY, R represent F, Cl, Bror I, preferably F;

a hydroxyalkylamino group denotes an (HO-alkyl),-N- group or HO-alkyl-NH- group, the

-~ alkyl group being as defined above;
25 -

an alkylamino group denotes an HN-alkyl or N-dialkyl group, the atkyl group being as

defined above;
a halogen group is fluorine, chlorine, bromine, or fodine;

which can be
an aryl group denotes an aromatic group having five to fifteen carbon atoms,

substituted by one or more substituents R, where R is as defined above; the aryl group is
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5 Ra is defined as above, R5 is C(NR7)NTR7'R8, R7 and R" are defined
as above, R8, Y" and R11', R12' are defined as above under formula
(Ille), ris 1; Y'is O or NR2' and R2' is as defined above. 10 Another more
preferred embodiment of the invention, in the compounds of formula (1),
are compounds of the formula (llle), d?a / NR5 NR12 1l RttR3 N_j -

e) wherein 15 Z forms tqgether wi 5 member d rin 2
Pfefﬁﬁ?éliﬁta PReY REFOBR, aﬂé:t é%‘i{be Er?é%“ abbve’ ?ﬁ ?s\ C%ﬁa)? g%%r Z‘SSnaphthyl
1 aRi3andR12 aredefinet RS mhoyesuhderetbaane; (111c), and if Z is N, X

isOorS,if Zis CH, X is 0. 24 Another more preferred embodiment of the
invention, in the compounds of formula (Ill), are compounds of the ]
a B3 (1 MR 7R TesON 5 NYg~1-N dReb¥eR 1 oRibtiz XodleRLg(lief) group which

contains at least one heteroatom like O, N, S. This heterocyclic group can be fused to
aﬁo‘ther ring. For example, this group can be selected from a thiazol-2-yl, thiazol-4-yl,

 thiazol-5-yl, isothiazol-3-yl, isothiazol-4-yl, isothiazol-3-y1, 1,2,4-oxadiazol-3-yl, 1,2.,4-

oxadiazol-5-yl, 1,2,4-thiadiazol-3-yl, 1,2,4-thiadiazol-5-yl, 1,2,5-oxadiazol-3-yl, 1,2,5-
oxadiazol-4-yl, 1,2,5-thiadiazol-3-yl, 1-imidazolyl, 2-imidazolyl, 1,2,5-thiadiazol-4-yl, 4-
imidazolyl, 1-pyrrolyl, 2-pyrrolyl, 3-pyrrolyl, 2-furanyl, 3-fuiany1', 2-thienyl, 3-thienyl, 2-
pyridyl, 3-pyridyl, 4-pyridyl, 2-pyranyl, 3-pyranyl, 4-pyranyl, 2-pyrimidinyl, 4-
pyrimidinyl, S-pyrimidinyl, 3-pyridazinyl, 4-pyridazinyl, 2-pyrazinyl, 1-pyrazolyl, 3-
pyrazolyl, 4-pyrazolyl, 1 H-tetrazol-2-vl, 1 H-tetrazol-3-yl, tetrazolyl, 2-indolyl, 3-indolyl,
2-indolinyl,  3-indolinyl, benzo[blfuranyl,  benzo[bjthiophenyl, benzimidazolyl,
benzthiazolyl, benzoxazolyl, ~quinazolinyl, quinoxazolinyl, guinolinyl,

tetrahydroquinolinyl, isoquinolinyl, or tetrahydroisoquinoliny! group. This heterocyclic

~ group or the fused ring can both be substituted independently by one or more substituents

R’, wherein R is as defined above;

a alkylaryl or arylalkyl group denotes an. alkyl group (see def. ‘alkyl’), which is bound to
an aryl fragment (see def. ‘aryl’) via a single bond. The linkage to the central moiety might
oceur over the alkyl part or the aryl part.

A preferred embodiment of the invention, in the compounds of formula (III),

are compounds of the formula (Ilfa),

O ./R‘*
. _ N\S
J

H (ITTa)



\R11 5 wherein Z forms together with R1 a 6-membered ring and R2 is
absent; Zis N or CH, and R3is H; Xis 0 or S, Ais CO; Ra is defined as
above, R5 is C(NR7)NR7 R8, R7 and R7' are defined as above, 10 R8,
Y" and R", Ru R12 R12' are defined as above under formula (llic), ris 1;
Y'is 0 or NR2' and R2' is as defined above. A preferred embodiment of
the invention, in the compounds of fotula (1), are compounds of the
whefeimula (Ila) 25 R" NN/R12 NIR3 Z X (lla) R2 wherein Riand R2

| .ar @( Z edasaboverlsl Ais'CO; XisOor S, R3
R (‘TQ e]'?g,liﬁ Ig{ézl'gl?phenyl and R" and R12 are 5 defined as

RY, R&@bamdeﬁﬁedwaml@@lﬂ@)rﬁ more preferred embodiment of the invention,
the_.comppynds o are compounds of the formula (llb), CF3
XIS S TR oy R o

Another preferfed embodiment of the invention, in the compounds of formula (II1),

are compounds of the formula (IIfa), with R? = NH-aryl.

Another preferred embodiment of the invention, in the compounds of formula (III),
are compounds of the formula (I11b),
O

NHR5

Y'\) '
(111b)
wherein

R'and R®is H; Ais CO; R’ is defined as above; XisOQorS; ris1;
Z forms together with R! 2 6-membered ring and R” is absent;

if7 is N then Xis O or 8, or ifZis CR*, Xis O;

Y7 is O or NR?, R? is as defined above;

Another preferréd embodiment of the invention, in the compounds of formula (IfI),

are compounds of the formula (IIfc),
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~Z X 2 10 wherein Ri and R2 are defined as above, Z is defined as
above. risl;AisCO; XisOorS, R3isH, Y is NR2 wherein R2 is phenyl and
R11 is H and R12 is CF3. 15 Another more preferred embodiment of the
invention, in the compounds of formula (1), are compounds of the formula
(lle), 26 CF3 ON\ -/N \JR3 Z Y"j2(ile) wherein Z forms together with
R1 a 6-membered ring and R2 is absent; A is CO; risgk Xis0or S, R3is
H, Y'is NR2'. 5 Another more preferred embgdiment gf the invention, in
the compounds of formula (ll), arecompoun formula (Ild), ON N

R12 NR11I"\R3 ~Z X Nj R12, \
N —=N
\ 4 R'IZ'
O N R Y"
\ ,_,I_______Rﬁ‘
| o

-
=

(Illc)
R1 2 R1 i

wherein

R!is COR ; wherein R is phenyl and R'!, R independently represent H, -CN, -OH, -SH,
.CORY, -C(O)RY, -SONRY, NRYRY, -SOy-alkyl, -SORY, SOsRY, -N=CR"R®,
-NR“’C(O)R“"’, NRY-CO-haloalkyl, NO,, -NR* -SOy-haloalkyl, NRY-80,-alkyl, NR*-
CO-alkyl, NRY (CHy),heterocycle, alkyl, cycloalkyl, alkylamino, alkoxy, alkylthio,
“O(CH),[O(CHR)pl{OCHs, _C(NR*"NR*benzimidazolyl, _C(NR*"NR" benzthiazolyl,
-C(NR'*”)NR"’benzoxazolyl hydroxyalkyl, hydroxycycloalkyl, hydroxyalkylamino,

_ o o
halogen, haloalkyl, haloalkyloxy, aryl, arylalkyl or a heterocycle; and RY, RY, R” are

defined as above;

ris1:ZisN, REandRisH; XisOorS, AisCO;

R* is defined as above, R’ is CONRTNR'R®,

R7 and R7 are defined as above, R%is a heterocycloalkyl wherein Y*’ is O, S or NR* and
R, R' independently represents H, -CN, -OH, ~SH, -CORY, -C(O)RY, -SO,NR?,
NRYRY, -80y-alkyl, -SORY, SORY, N=CR'R’, NRYC(O)RY, -NRY-CO-haloalkyl,
NO,, -NR*-S0O-hajoalkyl, NR*-S0,-alkyl, NRY-CO-alkyl, -NR* (CHy)pheterocycle,
alkyl, cycloalkyl, alkylamino, alkoxy, alkylthio, -O(CHa)p[O(CH2)p}eOCH, CONRYINRY.
benzimidazolyl, -CONR* )NR* benzthiazolyl, -CNR*INR* benzoxazolyl hydroxyalkyl,
hydroxycycloalkyl, hydroxyalkylamind, halogen, haloaikyl,'haloaikyioxy, aryl, arylalkyl

‘or a heterocycle; and RY, RY, R% are defined as above;

A more preferred embodiment of the invention, in the compounds of formula (II1),

are compounds of the formula (IId),
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\I'(Ild) 1'R1 wherein 10 Z is defined as above; R3is H, Y'is NR2'. R2,
is as defined above; R11, R11'and R12 R12' are defined as above. 27
The compounds of formula (111) and (II) may be obtained via various
methods. One possibility for the synthesis of compounds of formula (llla,
c and lla, b) (see scheme 1) comprises a step of reacting a compound of
formula (V) with a compound of formé#a (VI) under classical amide
coupling conditions, like e.g. HBTU, BINEt, DIM RIC to r.t. to 5 obtain
intermediate (VII). Another alternative foxthis stefg might be the reaction of
(V) with the corresponding acid, chloride & yield (VII). In a second
step, compound (VII) is saponified with & 1 M Na®QH solution, obtaining
the expected acid (VIII) in almos quarﬁigtive yield:

realized under acidic conditions/as well. Ripally

' /ri'ly 10 to step
oftype (llla, ¢
R12 R12

1 described above, comgletes t
and lla, and 0 OR EtO©9 N R11Rit i+ OH\
(V) (VD) (yi) RONON O

HXH

v (1d)
wherein |
7, forms together with R! a 6-membered ring and R? is absent;
7ZisN, andR¥isH; XisOorS, AisCO;

R* is defined as above, R’ is C(NR7)NR7’R8,

_ R7 and R” are defined as above,

R® Y* and R'", R' are defined as above under formula (Ific),

risl; Y isOor NR?* and R? is as defined above.

Another more preferred embodiment of the invention, in the compounds Qf formula (111,

are compounds of the formula (Ille),
R4

0 N /o
_ \RS
28

R12 y '
,&//A\/ : (\z
AN l N\) (ITle)

wherein

7, forms together with R' a 6-membered ring and R is absent;
risl; R?, R* and R® are defined as above, Ais CO; XisOorS,
R and R are defined as above under formula (T1fc), and

ifZisN, XisQorS,if Zis CH, Xis O.



ONON RtlRii NX-c—\~,.HX HR12R12 (llla, c, Its, b) (VIII)
Scheme 1 Synthesis of derivatives of type (111a, c) and (lla, b) 15
Compounds dealing with structure (lllb, d, e, f) and (lle, d) can be
synthesized according to the procedure displayed in scheme 2. Herein, a

heterocycle (IX) is reacted with a br%nocompound (X), by means of a
nucleophilic substitution reactio

to.gai bi ic 28 L
e s eacie o AR 2 e i

are ¢ &%ﬁ@%ﬁ%%&‘ﬁﬁ@ﬂﬂb another coupling step as described in
schieme 1 above. 0 OEt O OEtN N zX %NBr xZ+Y LX) (X) (XI) R3 O

ONOH \RzZ X~z XY"] ([llb, d, e, f, llc,  (XII) 56cheme 2 Synthesis
of derivatives of type (lllb, d, e, f) a8d (lle, d),\ith Zy+ N In case of Z =

CH, structure (111b, d, e, f) and (lle, ) type c pounhﬁﬁeasily be
N -—...._,__N

12'
R4 Yu R

s L,

Ri2 (111)

5  wherein
7, forms together with R} a 6-membered ring and R? is absent;
Zis N or CH and R is H; XisOorS, AisCO;
R* is defined as above, R*is CONRNRR®,
R7 and R7 are defined as above,
10 R%: Y and R R, R, R'* are defined as above under formula (I1lc),
 ris1; Y7 is O or NR* and R? is as defined above.

A preferfed embodiment of the invention, in the compounds of formula (i,

are compounds of the formula (Ila),
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synthesized following a protocol outlined in scheme 3, wherein a
heterocycle (XIIl) is 10 converted to compound (XV) by a
cyclokondensation step. After saponification, (XVI) is coupled with an
amine to yield the desired product (lllb, d, e, f) or (lle, d). 29 O OEt N X O
O ZNHz Z r Jsroet\ (Xl (XlIv) (X¥%3R3 rONOH\Rz\-~\XZXZJ
rdr(llb, d, e, f, lle, d) (XVI) Schemé&’3 Synthesis of derivativesaf type
(b, d, e, f) and (lle, d), ¥ith Z = CZ‘S‘rh‘e\zompou
ding to the invention ca

(1) or (Ill) to be used acc
inorganic or organic acids ases. Examples of p

acceptable salts comprise¢/without Iknitatioff non-toxicN [ &%rganic
salts such as acetaf \ved from acetic acid, aconitate derived from

aconitic acid, az::ﬁ;e deyived fé@m ascorbic acid, benzoate derived

from bengpic acid, ginnamgte derived from cinnamic 10 acid, citrate
derived f?o\m\m cith- gmbonate derived from embonic acid, enantate
derived from Heptanoic acid, formiate derived from fO{ acid, fumarate
derived from- fumaric acid, glutamate derived from glutamic acid, glycolate
derived from dlycolic acid, chloride derived from hydrochloric acid,
whe¢éamide derived from hydrobromic acid, lactate derived from lactic acid,

R and lEe{‘@g?ed rived from malejc; agichfpalanaievderived from malonic
12
ris1; Ais CO; XisOQorS, RPisH Y is NR? wherein R* is phenyl and R'* and R' are

defined as above under formula (IIIG).

A more preferred embodiment 6f the invention, in the compounds of formula (1), -

are compounds of the formula (IIb),
o CFs

(ITb)

wherein

R and R? are defined as above, Zis defined as above.
ris1; AisCO; XisQors, R is H,
Y is NR? wherein R” is phenyl and RM is H and R*?is CF.

Another more preferred embodiment of the invention, in the compounds of formula (1),

are compounds of the formula {lIc),



15 acid, mandelate derived from mandelic acid, methanesulfonate derived
from methanesulfonic acid, naphtaline-2-sulfonate derived from
naphtaline-2-sulforlic acid, nitrate derived from nitric acid, perchlorate
derived from perchloric acid, phosphate derived from phosphoric acid,
phthalate derived from phthalic acid, éséalicylate derived from 30 salicylic
acid, sorbate derived from sorbic acid, stearate derived from stear(ijq_-3acid,
succinate derived from succinic acid, sulphate derived from sulphtric acid,
tartrate derived from tartaricgcid, tolue Ifate derive )
p-toluene-sulfonic acid and otlers. Such salts §an be produced ¥
methods known to someone of\§kill.inthe art andydeseribed in the) 5 prior
art. Other salts like oxalate deried from‘ oxalic gcid, whigq i
considered as pharmaceuticlly accept n be appropfia
of compounds of the formula (1), (II) or
®alt thereof or 10 physiologically

functional dervative teredisomer thereof. The invention also

provides@ pharmateutical C?Smposition comprising a compound of

formula (), (I1) or {ll1), in free form or in the form of pharmaceutically

acceptaple salts and physiologically functional derivatives, t&%’ ther witha |

pharmaceuti acceptable 15 diluent or carrier therefore. term
whépqxsiologically functional derivative" as used herein refers to compounds

which are not pharmaceutically active thenls_elvesééﬁrodrueﬁ) but which
7 famsstrensformedtiMoa thetepharadaiegfed Rachaiein th i .e. in the

Lis ug;t;er%t(gao\fvgicﬁ;@m’o@pmﬁﬁs_ 20 administered. The compounds

acé ing to the invention and medicaments prepared therewith are
generally useful for the treatment of cell proliferation disorders, for the

- AnRRIRS E%rre?éﬁgg'%ﬁﬁ&%@%‘f@@%%ﬁ@iﬁﬁﬁﬁﬁé andsanditionsofasuar(n),

10

Instance inflammatory 25 diseases, neuroimmunological diseases,

areansoiponnshe fibe deeB Wi Gder). The compounds of the present invention

are useful for the treatment of diseases which are cau
cell proliferation, such as alforms of s6lid turRors, leulkemias a
lymphomas. Therefore the [ igh and
medicaments prepared therewittrar museful r timj <ell
activation, cell proliferation, c¢ll 30 surwWy Il differentiatioq, cell cycle,

. . "
or to induce systemic R

alignant

R3

(11d)

wherein
- 7 is defined as above;
R} isH, Y’ isNR?. R* is as defined above;

R R™Y and R'%, R™ are defined as above.



changes in metabolism such as changes in sugar, lipid or protein

metabolism. They can also be used to support cell generation poiesis,

including blood cell growth and generation (p rohematopoietic effect) after

depletion or destruction of cells, as caused by, for example, 31 toxic

agents, radiation, immunotherapy, growth defects, malnutrition,

malabsorption, immune dysregulatiod;/anemia and the like or to provide a
Thethetapeutigscontrohafilisslie) gedefdlionantidedtadatorzanat ihesrapetiticls. One

maodification of cel| and tissue maintenance_and blpo | [
posTHUAE SISy BHAEOAIT BTG MR BT AL i Lo LAy o Seferne 1)
confieroatalegisalflasgtiteukenimolyndphiofom uiy €1onvejton solitbtumbrd ffomuia (V1)

example breast, prostate, liver,. bladder, lung, a ’ t%%h o
undep passtar! @é?ﬁ%u?ﬂ@?ﬁf}%gg%%f%%ﬁ%? g}%qnﬁggﬁ%rga?ﬁ%%’ram, u‘[eorir(lje,tO rto
obt#ilQBiceRd iard(VaDk, Lenhiealland-oiarifor, thislategmeigho bstiocyteninn of (V)

. small cell lung ¢ancer, glipma, bas squ Il carci '
i o R R APBE CATURT A S LlcD ooy br o e gy Sgpupouad
(VItjseaspsnifnidhyaneacuré NaOi¢lieleibhy dhiaiminid ihoreafatsl orse(érH) in almost

kinases and/or phosphatases, ."Treaiment" according to the, present :
qu%’i}@tth‘f&n%e(ﬁtemé d%%prﬁ a5 mp Fef%eél %%crfﬁalaf@%e%?ﬁgtg 5 glgsggl%%, Finally,
ol virtiopoahArdisegs Gvdiistaprel pragsessivlnyf augive) ebzhsworkhugmilarily

in one embodiment, the invention relates to the use of the ¢ of, .
0 58 toAFIRCED 15 5PN 7 oAb LR CEI) SECUA T aga e and T,
andBysiologically functional derivative or a stereoisomer thereof if desired

with appropriate adjuvants and additives for 20 the production of a o

medicament for the treatment or prevention of a disease characterized by OR

hyperproliferation of keratinocytes and/or T cells, especially inflammatory
disordegs ang.immune disorders, preferably selected from the group \

X

perfiiciota), aphthae, fiphtholis stomatitis, arthritis, 25 Arteriosclerotié!

[ [ , asthma
sthma, auto-immune hemolysis; Bechet's
disease, Boeck's disease, inflammatory bowel disease, Burkit
Iymphonﬁ‘é?, Crohn's disease, ch%ﬂoiditis, colitis ulcerosa, Coéﬁjl’gc disease,
cryoglobulinemia, dermatitis herpetiformis, dermatomyositis,

insulin-dependent type | diabey%s, juvenile diabetes, idiopathic diabetes
N OH
\R5
0 N o] N
) | )/\_\ - /N\ \

\ N N e e \ AN N X
. [ H { H .

' 12
R (11T, c, Ta, b) - (VII)

e}

Scheme 1 Synthesis of derivatives of type (Illa, ¢) and (Ha, b}

Compounds dealing with structure (Illb, d, e, f) and (Ilc, d) can be synthesized according
to the procedure displayed in scheme 2. Herein, a heterocycle (IX) is reacted with a

bromocompound (X), by means of a nucleophilic substitution reaction, to gain a bicyclic
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30 insipidus, insulin-dependent diabetes mellisis, autoimmune
demyelinating diseases, Dupuytren's contracture, encephalomyelitis,
encephalomyelitis allergica, endophthalmia phacoanaphylactica, enteritis
allergica, autoimmune enteropathy syndrome, erythema nodosum
leprosum, idiopathic facial paralysis,%lronic fatigue syndrome, febris 32

rheumatica, glomerulo nephritis, Goodpasture's syndrome, Gr by :
eserghSdhng B R b 2 o S Ao (0 acid
xihysaigiisnsusidepieasing ibssoensongling hearinddusshdispatitisme 1 above.
chronica, Hodgkin's disease, haemoglobinuria paroxysmatica, -
hypogonadism, ileitis regionalis, iritis, leucopenia, leucemia, lupus 5
erythematosus disseminates, systemic lupus erythematosus, cutaneot oFt
lupus erythematosus, lymphogranuloma malignum, mononucleosis |
infectiosa, myasthenia gravig, traverse myelitis, primary idiopathic
myxedema, nephrosis, ophthalgia $ymphatica, orchitis granuloma sa,\
pancreatitis, pemphigus, pemphigus vulgaris, polyarteritis nodosa,
polyarthritis ch+ronica primasa; olymyogﬁishpolyradiculit"ﬁ(ha, X
psoriasis, purpura, 10 pyollermg gangrenosum, Quervain's thyreoiditis,
w@r's syndrome, sar(;oiﬁasi /ataxic sclerosis, progre‘é'éﬂ@,sitemic
SClerosis, scleritis, scf8rodermia, multiple sclerosis, sclerosis disseminata,
ac uired spenic atrophy, infertility due to antispermatozoan @gtibodjes,
thto bocytopenia, idiopathic thrombocytopenia purpura, thymoma, acute
anterior uveitis, vitiligo, AIDS, HIV, SCID and Epstein Barr virus
associated diseases such 15 as Sjorgren's syndrome, virus (AIDS or EBV)
associated B cell lymphoma, parasitic diseases such as Leishmania, and
immunesuppressed disea statek such as viral infections following ©
allograft transplantations, AIBS; é‘agcer, chronic active hepatitis diabetes,
toxic chock syndrome and fpod poi§(2)ning. 20 Furthermore, the invention
relates to a method of tre nt or prevention of diseases which N \
comprises the administration f an effective amount of compounds of
formula (1) or a~pharmacescally acceptable salt or physiolagicat
functional deJiv\eﬁi/\’/sor a stereoisomer thereof. 25 In a preferred

embodiment;-the invention relates to the use of compound?
() or a pharmacéutically acceptable salt or physiologically functional
derivative or a stereoisomefthéredflf desired with appropriate adjuvants®
and additives for the production of a medicament for the treatment or

revention of skin diseases in which T cells play a .
Scﬁeme 2 Synthesis of derivatives of type (IIIEP, d?le, ) and (Ile, d), with Z =N

In case of Z = CH, structure (IIb, d, e, f) and (Ilc, d) type compounds can easily be
synthesized following a protocol outlined in scheme 3, wherein a heterocycle (XIII) is
converted to compound (XV) by a cyclokondensation step. After saponification, (XVI) is
coupled with an amine to yield the desired product (IlIb, d, e, £y or (Ilc, 4).
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role; especially preferably the skin diseases are selected from the group
consisting of 30 psoriasis, atopic dermatitis, alopecia areata, alopecia
totalis, alopecia subtotalis, alopecia universalis, alopecia diffusa, lupus
erythematodes of the skin, lichen planes, dermatomyostis of the skin,
atopic eczema, morphea, sklerodermia, psoriasis vulgaris, psoriasis
capitis, psoriasis guttata, psoriasis n%?ersa alopecia areata ophiasis-type,
33 androgenetic alopecia, allergic contact eczema, irritative contact
eczema, contact eczema, pemphigus vulgaris, pemphigus foliaceus,
pemphigus vegetans, scarring mucosal pemphigoid, bullous pemph
mucougt pemphigoid, dermatitis, dermatitis herpetiformis duhring,
urticﬁgecrobiosis lipoidica, erythema nodosum, Iiche?dgl, pr.

OEt

simplek

RELIgo, nodularis, pruggo acuta,linear IgA defmatos X
polymorphic light ‘dermatos S, exythema solaris, I|chen\ncleros set
Yy~ atrephicans, exanthe the skibgrdrug exanthema, pu chronica

progressiva, dihidrotic eczema, Eczema, fixed drug exanthema,
Q?anllerglc skin reaction, lighef simplex eriorale, dermatitissand "Craft

rs s Host- Disease", acne, rosacea, scarring, keloids and vitiligo.| 10
Moreover, the compounds of the present invention can be used for the
treatment of diseases resulting from ischemia and/or reperfusion injury of
organs and/or of parts of the body selected from the group comprising
heart, brain, peripheral i AR, kidney, liver, spleen and lung, and/or

. . )

wherein the endothelial dystimctioq |s associated with diseases selected
15 from a group comprlsmg nfarctlﬁns such as myocardlal mfarctlon and

OH

diseases sucha

ischemia, myocardiél infarction and ischemic dlseases of rgans e. g. of
the kidney, spleen,brain and lung. 20 The compounds of thi éntion

also can be applied for the prevention and the treatment of neurologlcal )
diseases or disorders (dise@Seé of-disOrders associated with the brain and

nervous system), including but not limited to, Alzheimer's disease,

ScmpGrophio I S GBSt dies 85 U Tefig: Tl SaBroa 7 Cl

myasthenia gravis, Huntington's Disease, Down's Syndrome,
The compounds of the formula (I), (IT) or (I11) to be used according to the invention can
form salts with inorganic or organic acids or bases. Examples of pharmaceutically
acceptable salts comprise without lHimitation non-toxic inorganic or organic salts such as
acetate derived from acetic acid, acontate derived from aconitic acid, ascorbate derived -
from ascorbic acid, benzoate derived from benzoic acid, cinnamate derived from cinnamic
acid, citrate derived from citric acid, embonate derived from embonic acid, epantate
derived from heptanoic acid, formiate derived'from formic acid, fumarate derived from
fumaric acid, glutamate derived from glutamic acid, glycolate deﬁved from glycolic acid,
chlotide derived from hydrochloric acid, bromide derived from hydrobromic acid, lactate
derived from lactic acid, maleate derived from maleic acid, malonate_ derived from malonic
acid, mandelate derived from mandelic acid, methanesulfonate derived from
methanesulfonic acid, naphtaline-2-sulfonate derived from naphtaline-2-sulfonic acid,
nitrate derived from nitric acid, perchlorate derived from perchloric acid, phosphate

dexived from phosphorie acid, phthalate derived from phthalic acid, salicylate derived from
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nerve deafness, and Meniere's disease.). Other neurological diseases and

disorders will be apparent to those of skill in the art and are encompassed

by the definition as used in this invention. 30 The compounds of the

present invention can further be used for diseases that are caused by

protozoal infestations in humans andﬁnimals. Such veterinary and human

pathogenic protozoas are preferably.intracellular activ rasi f : .
saliqygiurridpiB AT XA S 2 e AR 8p?1%{r;§, ﬁ%ggg?alﬁeﬁﬁfgzr%ingm%gm a_CId’
sucdlasmedia.d ishmaniiBabesialghe 8deThelléta Gripptasporitlatartrate derived

Sacrocystida, Amoebia, Cocciéiia ar}]: Trichomonadia. 'ggheseacalgtg\lll% others. Such
frons (yseasceddort oprEsPoTHinG BFEYSh A BEBaGikiy SRR GRe _
sl SAME R . Makyia apiraacaus ed fyRtasmodiithifetbiparumMedemieed in the

tertiana, caused by Plasmodium vivax or Plasmodium ovale and for the
pricgredtment of Malaria quartana, caused 5 by Plasmodium malariae. They

are also suitable for the treatment of Toxoplasmosis, caused by

Toxoplasma gondii, Coccidiosis, caused for instance }Ilsqlséponr(?tbg!)lhsi dered as

Othipnestiial 18arcosY8HdiaeRyhutoiny &0t ysentery

&tis SUI ominis,
pha?ﬁ%ﬁggti%@n%%%@e histobdicapEnyiasparitiesisedanseddrythe production of
Cryptosporidium parvum, Chargas' diseasg, c:aus<=.;£dCa Tr}égar)%g&ng%t thereof or
conopazhdiedphigleariads) AUy PP ARBEBRIE bitice: 10 rhodesiense
phRi SABOIRYIEnLREEHRsRHIN @Bt Misceriianweikasbther forms of
Leislimaniosis. They are also suitable for the treatment of animals infected
- by veterinary. pathogenic protozoa, like Theileria parva, the pathogen

ThEAUSIRgiRRVING ERstieeast fevamateymaniosomposiigolenseritingolepsepound of
or Trypanosoma vivax vivax, Trypanospm bruc%i ﬁ)rucg& e%?i%ha ens.
Forgaulsite). g AR A WBE dTEE SRRy

e%tabie salts
nosoma brucel evansi 1
m&mé R Babesiahinesinai e, naedgenvisusinghiisrasdeiatin acceptable
_cattle and buffalos, Babesia bovis, the pathogen causing European
dilbevirse eatesibeisia®well as Babesiosis in dogs, cats and sheep,

Sarcocystis ovicanis and ovifelis pathogens causing Sarcocystiosis in

sheep,“cattle and pigs, Cryptospqridia,.pathogens causin " ds which
The g spBraRiesy %gfﬂ&tmpgﬁ’iﬂ?@lﬁwear?g%erfidﬁesrgé%c%gegspgc?gg} pouD _
PAIHOgERS GaMSINAI G Osgidiosisinsernbits peattieg shdep, @Bigoats, pigsfomed into

and birds, especially in chickens and turkeys. The use of the compounds, \ound is
theirtpbaprasaHisal RtYh fgﬁe%ryéﬁoinlﬁar%‘cﬁli‘gr %Lér)']ﬁ'(\;ep &geg{%gnt oét',J po
adnRgcigiQgis or Malaria infections, or for the preparation of a drug or feed

stuff for the treatment of these diseases. This treatment can be

prophylactic or curative. In the treatment of malaria, the compounds

The compounds according to the invention and medicaments prepared therewith are

generally useful for the treatment of cell proliferation disorders, for the treatment or

prophylaxis of immunological diseases and conditions (as for instance inflammatory

diseases, neuroimmunological diseases, autoimmune diseases or other).

The compounds of the present invention are useful for the treatment of diseases which are

caused by malignant cell proliferation, such as all forms of solid tumors, leukemias and

lymphomas. Therefore the compounds according to the invention and medicaments
prepared therewith are generally useful for regulating cell activation, cell proiiferaﬁion, cell
survival, cell differentiation, ceﬂ.cycle, cell maturation and cell death or to induce systemic
changes in metabdlism'such as changes in sugar, lipid or protein metabolism. They can
also be used to suppﬁrt cell generation poiesis, including blood cell growth and generation

(prohematopoietic effect) after depletion or destruction of cells, as caused by, for example,
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. toxi®

of the present invention may be combined with other anti-malaria agents.

25 The compounds of the present invention can further be used for the

prophylaxis and/or treatment of infectious diseases caused among others

by bacteria and viruses, including opportunistic infections in a mammal,

including a human. Said method comprises administering to the mammal

an amount of at least one compound®éf the general formula (1) 30 and/or .
maceuticatihaceepiabiensaity theresth efletve toBHBVER RN JPoR ARsa PHom,

52% infectious disease. and/pr,opportunistic.i ion. heiinfeshNSof ti
iﬁmﬁ%@ﬁgﬁﬁﬂ%@%m%ﬁ) %eg%gguog c?é% gzﬁfgl%% %Fg%?alvéolar S

gené—il%%i%@i@@@ggﬁ&dﬂpmﬁfcﬁienxp@udosis@,dﬁmeﬁ%ifsf(%}eeﬁ%éiﬁéﬂc maintenance
histolytica Infection), Angiostrongylus Infection, Anisakiasis, Anthrax,
and Hapb sROSIONEEABESIS: Infection), Balantidium Infection (Balantidiasis),

Baylisascaris Infection (Raccoon Roundworm), 5 Bilharzia

(Schistosomiasis), Blastocysti inis Infaction (Blastomycasisinatological (e.g.
Theso AeRSES %ﬁﬂ%%ﬁlﬁ%%i}@éﬁ%%%?g{ﬁ%ﬁ%éis, BSE (Bovine aoes _
leuSRARYIONPHERGE Phalapatiy or GalididiasissCHpilarasiplChisingiprosate, iver,

Infection), CFS (Chronic Fatigue Syndrome), Qﬁ%ﬁ"x&i easedDMmRNGAR, skin,
bladdsiaHESe nfiET ?géﬂmk%ﬂlﬁlgx g??@er a-Zosfer virusl), ﬁlzgh%/dia

pmﬁwoﬁi@&} nfgetian, Chkierahdatiramit RatijuecSyirionsad corsrian, melanoma,

(Creut’zfeldt-Jakob 10 Disease), Cloporchiasi loneorchi 0204 ClelVb; ’
astyesutankoL A e MigPaRs S350k ﬂrm SRR AP hindBEloR moma

Omﬁ’]fectlon), Coccidioidomycosis, )

sarGRRIN ra%tkﬁﬁas@@m@&ﬁwiwj AﬁedﬁmmaF@@tfah@hmm@?%aﬁé‘}?eaS“ which
Cryptococcosis, Cryptospqridiurn Infectio YPLOSRQUMINSIS) pHesti8Xtases.

aferﬁ@?@vﬁfd?\‘@’&%%ft é@%%’lféoillﬁégﬁeeﬁt%#%us Larva Migranps( M),
Cyclosporiasis (Cyclospora Infection), Cysticercosis (Neurocysticercosis),

15 Cytomegalovirus Infection CMV Dir%gﬁsef
0

b} - - -tHrB aIti 1
“Trersedh (B565"URY Bateidl anpel\?voerlrl;[l? g%?‘r%gsggg:morrhagig e\/_(-::r,r P

neFShinAGOcsess, (AMveelantibydatidiDissase )t EineE pHREMSS E I GAA CoiFS
Infection, Entomoeba dispar Infection, Entomoeba hartmanni Infection,
Entomoeba histolytica Infection (Amebiasis), Entomoeba polecki

Tilpfestion. Eateabiasts (Rimwortonfebtionio Earsyi i fertRaynds of the formula:
(Non-Polio)

o SRR G e gy focion
dGiestraepteriis:drarneA beplitarsikvihsecoptiptlemdruptbtard gditives for
thlgiss}%%ecﬁgrilsg? 2 ot used by staphylococerl IpTeCHRnE (R GPhuieeaeCHsaracterized
by hyperproliferation of keratinocytes and/or T cells, especially inflammatory disorders
and immune disorders, preferably selected from the group consisting of Addison's disease, -
alopecia areata, Ankylos_ing spondylitis, haemolytic anemia (anemia haemolytica), |
pernicious apemia (anemia perniciosa), aphthae, aphthous stomatitis, arthritis,

arteriosclerotic disorders, osteoarthritis, rheumatoid arthritis, aspermiogenese, asthma
bronchiale, auto-immune asthma, auto-immune hemolysis, Bechet's disease, Boeck's
disease, inflamumatory bowel disease, Burkitt's Iymphoma, Crohn's disease, chorioiditis,
colitis ulcerosa, Coeliac disease, cryoglobulinemia, dermatitis  herpetiformis,
dermatomyositis, insulin-dependent type I diabetes, juvenile diabetes, idiopathic diabetes
insipidus, insulin-dependent diabetes mellisis, autoimmune demyelinating diseases,
Dupuyiren's contracture, encephalomyelitis, encephalomye]itis allergica, endophthalmia
phacoanaphylactica, enteritis allergica, autoimmune enteropathy sypdrome, erythema

nodosum  leprosum, idiopathic facial paralysis, chronic fatigue syndrome, febris
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aureus and other staphylococcus species), diseases caused by infections
with pseudomonas aeruginosa and other pseudomonas species,
Burkholderia cepacia infections, Hansen's 25 Disease (Leprosy), '
Hantavirus Pulmonary Syndrome, Head Lice Infestation (Pediculosis),

Helicobacter pylori Infection, Hemat%%gic Disease, Hendra Virus

Infection, Hepatitis, Herpes Zoster ingles), HIV Infection, Humap -
rheuBhikiehig&is el A IPET RN fdan S Iﬁggﬁ%ﬁeln%enza,Ilaé%)spo’rigs?gnm -

Rich(lezs%S}_IEeoe{s%,l ”fr?e%@%bd):@f%@sgmgr}t&ﬁmmmmghymmisazau@ﬁ%mpg loss,
~Leishmania Infection), Leprasy, Lice (Body lice, Head |i big.li .
sensbymeDiseasay M&%ur@@éﬁﬁgrrl‘%ﬁ%‘]ﬁ eg,fﬂ/ﬁi&}‘é%}és, ﬁ%er%#éi%%‘éﬁ)o@gbmuna
parolve'\lg/l??sﬁgtd'ﬂg%:z % ecl)glaliﬁlﬁ%%i&iMM?é)b@@ﬁ@ﬁbjm,a\/ﬁﬁnis,ctﬂnmgm(mA@memia, lupus
ection, Nagegleria Infection, Nosocomial Infections ath i
erytlintestivas ArléisagRigetions XIREHG cerdiBtls (F?fe’gﬁe’ﬁﬁ‘?ﬁ%és)@%&“s fupus
erﬁ%%%ggég'ﬁﬁﬁ@méﬁ Infeiion), Renavidiskifdofion R guasiheRa gravis,
nNeumocystis carinii Pneumonia), Polio, FeverﬁTRe}lgie ESRIAONmphatica
travEyacytip\isusrBBERE VRSO RIELHENC EEVER, Rift Valley Fever, P ’

ver Bli
Tan

. orc R%. 5 %ﬁ‘fﬁ&(@ﬁ&ﬁ@%ﬁﬁ@%@mﬁm ipesipiieption R eundvedyprETitis nodosa,
nfection, Sa

liC monellosis, Salmonella Enteritidis, . Scahies, Shig S,

oo gl eSSBS SADOR: LD TLLCLN It S PP

pyo-l.ég ee‘{"%r sg',r'éi{%)&:&ﬁ{‘ g&%ﬂ@ﬁ%ﬁwﬁdﬁe@amemwﬁmswamas, ataxic
uberctlosis, Ulcers (Peptic Ulcer Disease),.Valley Fever,.Vibrig. 1+ .

lprehaTaENS IS, G Vbl R et A el slerosts

sc%%,‘g’%’t" ’Tﬁé ir}é@;]e%%{iﬁ%dﬂfgﬁ@@sa@spm,emﬁmi@wus |sSerienatozoan
est Nile Encep alitis), Whooping Cqugh, Yellow Fever, 5 The

anioniissuirbefforiRas; (5 i r%ﬂé%o%%?ﬁ%l%y thymona, acute

antgzglc?i%k?e‘?{%,ﬁﬁig&ﬂAﬁ?s@@l%m iSteTBchiad Mpisdis PBarefarablystoqiasrfdigrases such
id'in particular to humans, dogs an ickens as, therapeuti 3

as rjotgres Wit gReTEn ot e eoltodll?#g)fg Fﬁ%‘}?ﬁ%ﬁ%uﬁg %rmﬁ%_ éaraf;mc |
which allow enterial.orRasanterakise andavidhiasaactivata0ssonsettisak infections

contain an effective dose of at least d of (1) .
foBowing g}l@g@ﬁtt fm@ﬁ%gﬁigﬁig%%g{%p PODEE amﬁ/éoﬁigcbgl{g’/u(sl@qe{ﬂétes, toxic

: _ t 1t omary pharmaceut
Cﬂnﬁ?%%éﬁégm%&%%ﬁ%wes' The compounds of formula (1), (Il) or

8 ) can .also be administered in form of their salts, which are obtainable

by_ reacting the respective compounds with physiologically acceptable -
F@&%ﬁm,%%é@on relates to a method of treatment or prevention of diseases which

comprises the administration of an effective amount of compounds of the fc_)rmula (Dora

pharmaceutically acceptable salt or physiologicaﬂy functional derivative or a stereoisomer
thereof.

In a preferred embodiment, the invention relates to the use of compounds of the formula (I)
or a pharmaceutically acceptable salt or physiologically . functional derivative or a
stereoisomer thereof if desired with appropriate adjuvants and additives for the production
of a medicament for the treatment or prevention of skin diseases in which T cells play a
role; especiaﬁy preferably the skin diseases are selected from the group consisting of
psoriasis, atopic dermatitis, alopecia areatﬁ, alopecia totalis, alopecia subtotalis, alopecia
universalis, alopecia diffusa, lupus erythematodes of the skin, lichen planus,
dermatomyostis of the skin, atopic eczema, morphea, sklerodermia, psoriasis vulgaris,

psoriasis capitis, psoriasis guttata, psoriasis inversa, alopecia areata ophiasis-type,
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The production of medicaments containing the compounds of formula (1),
(1) or (Ill) according to the invention and their application can be
performed according to well-known pharmaceutical methods. 20 While

the compounds of formula (1), (1) or (1ll) according to the invention for use
in therapy may be administered in the form of the raw chemical

compound, it is preferred to introducéhe active ingredient, optionally in
andibgdnm afpaiysitlegicatiynanteaptable, dafttdfive phatmbheetiiedl contact eczema,

composmon together with one or. more ad cipients, caiers, mumsal
PeriifEls, ALEATS; 2P {0l #{aﬁﬂfg"é s

er cuszfomary eutical auxmarles uch

penSPhis AlithalIdacampdgoils mayobe iams&damé clesolvitied denanifisibpragtiformis
embodiment, the mventlon proyv |des ed|

dul@;ng@m;fmgr@) e él(pgor 2id SE‘éﬁrEOHL@{éﬂ%&P'BRQ@dﬁmpm

e mventlon ora pharmaceutlcal y

mﬁ%%eagﬁ%@hp@m@hymgmaﬂyrfﬁgm.dma@wam@mmeh@érﬁ@ﬁnatoses
thereof, together with one or more 30. phar Il b
ryg‘éﬁ"i‘?ér%‘)éﬁ%Fe &Fhé?ﬁcfcl)eﬁ%?‘?aﬁt arep & %%éﬁ% %{iat%%es%ﬁ I&ug exanthema,

y, othert efapeutlc and/or prophylactic
wipgediantsichhe gamrer(s), nisibetiaceeptatsle ‘Teateserfbedf Baigg exanthema,

atible with the other ingredients of the far OHHEMIIAR Host-
phqﬁ@@aﬁeﬂilf&r@fﬂé&%i E%ﬁedlcgr%%r?{w %Lgé%%%hé‘%%g bteﬂthose s MO8
Disuitablefor asalceaciairbirgnkbiakinasalittbpisal, buccal, sub-lingual,

transdermal vaginal or parenteral (including cutaneous, subcutaneous,
intramuscular, intraperitoneal, intravenous, intraarterial, intracerebral,
MG@&@!&@U@%I@J@&%MS|rﬁﬂslmpminnmstvau‘onndramd5é 5o f6pm thaitaBaément of

for 5 administration by inhalatian or ins £ ih
disrgsra Hsridee Eamﬁéi‘ S5t By rgﬂeyf{!é &gnglggl%@seysi%qr%\?%ﬁd%ms oL e
boﬁ?%l@éﬁﬁ%&ﬁ&tﬁi@edlﬁedﬁaqmsygthm Jihclid o siphipetiiadpiddnatsbiaer, spleen
solid hydrophobic in t Jected
ang, i naBtHieb & AL lggll adot 0 ?Q %nta Ho g@g%ﬁ'%%n&;dgﬁt}pmﬁ% selecte
froRiCEOGRpH esniifihg mfmpuundsadmm|rrg>’m5tl’iéah\iéfﬁ€@h0¥og%@hé¥m¢ai limb
with a conyentipnal adjuvan rrl t,e c lected
RS SR e e g s
froelids, @l@dprt@@m&mt@ m&mmpfmemmm@@s povitleraharsaid Ry e disease,
and |IC|UId Ertlcular a ue U

e. e“-’mEﬁQISﬁls emia, myota QFNORAUACUS SRS A SUSBEBSIARS, e. g. of
the kidney, spleen, brain and lung. '

The compounds of this invention also can be applied for the prevention and the treatment
df neurological diseases or disorders (diseases or disorders associated with the brain and
nervous system), including but not limited to, Alzheimer's disease, Parkmsons disease,
Creutzfeld-Jacob Disease, Lewy Body Dementia, amyotrophic lateral sclerosis, stroke,
epilepsy, multiple sclerosis, myasthenia gravis, Huntington's Disease, Down's Syndrome,
nerve deafness, and Meniere's disease.). Other neurological diseases and disorders will be

apparent 1o those of skill in the art and are encompassed by the definition as used in this

invention.

The compounds of the present invention can further be used for diseases that are caused by
protozoal infestations in humans and animals. Such veterinary and human pathogenic
protozoas are preferably intracellular active parasites of the phylum Apicomplexa or

Sarcomastigophora, especially Trypanosoma, Plasmodia, Lecishmania, Babesia and
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15 and capsules filled with the same, all for oral use, suppositories for
rectal administration, and sterile injectable solutions for parenteral use.
Such Medicament and unit dosage forms thereof may comprise
conventional ingredients in conventional proportions, with or without
additional active compounds or pringiples, and such unit dosage forms

_may contain any.suitable effectiv t ¢f the agtivetinorediendnadia. These
il eI Wit T30 Hohded el

nte aily dosage range to be employed.
activd REHOPRAURY saalieratisordingsoathedmasitin A bl AT of

a wide variety of oral and,parenteral forms\diwilh be-abwieusctased by
MalagiosEgkitfed ﬁar"tFFél:iﬁhgip e Ot%z (T)%wi g§§gggge’forms may comprise, as_ 4
Pfas%b%ﬁ%i?vﬁvgsa ra;magm@wmommm@n@gf@?mﬁﬁbﬁg;aﬂ;&%ﬁ?m cause

according to the inventjon or a phar ically aecepiablesalf aroxoplasmosis,
by Fsretlmenigrst LSPbRRans S e,

reparing a medicament from a compougdé_of tinal
Causggrﬁg,uj@,lg_b}gz%k)nS@l%gﬂﬂdiipﬁamdﬁaigiﬁa’w@bﬁ@ipﬁﬁé@%?ﬁerfg%é’@fj ¢ if;jhlé‘ﬁes ":
solid or liquid. Solid form. preparations. CIUOR, ROVNGeT S alRE By PHISiamoeba .
Sarc@%ﬂéé?%a@ﬁ%ﬁ%‘ss%ﬁ&%iforﬁ%‘g?,lsarfg I&%%ﬁsi’ble granu es.ﬂA salid carrier, .
histiERhe engRsmataistibstenced vbhicﬁm@fymét‘iéﬁét%é)ﬁﬂ%ms?ﬁ%rin%‘seasc’
agents, solubilizers, lubricantg, suspengli ents,Lindeys, mipsensivesbrucei
causgsh| &Y dfIHTEYPARRY aféfits, ng:e ﬁn%g%%%ﬁ%ng material. 38 In p wders, .
rhogggegggi%isg@,ﬁga@lys@l,iviﬁied{snﬁdemmﬁclﬁﬂéirV@%ﬁ?&u?é V\Yﬁﬂlthﬁgfiﬁg T torms o
_divided active compopent. In.tablets,, t lve, companem isfixedbyitheterinary
Leigmaaipaisr HAFNG% Sﬂé&é%&%y%r%%%%%%ﬁity in suitable proportions

pattBMHOPRAGIRA, Kb e nbipemanar gl dedhegtrSHNSENE BaRG gk coast fever,

magnesium carbonate, magnesium-stearate  1alc, sligarvJaCtpE@aResting brucei
hylcellulose, sodium

b SRIbOXHTEthY Iselillgseyasinw casltindiwase, cpchibitry AT IE MR (b evansi
RS M A Miationobthe agtivand buffalos,
canggh St Qieh G R o A g (el .

as carrier providing a capsu

lejin . . .
© paihiSh e agiv e amapanentingifButeormAMOUE AT RETOSIE SEGthitledaay % ™

a carrier, which is thus in association with it Binilaihs.eacheimarBircocystosis in
dogszerigasdrhgRR gé%‘?qz%ﬁeot‘él,%owders, cgpsu?es, éé%ls, cachets, and ...
shdOFEBARS 6an pRyser posatiitionpraslsuiribicFBrbeat RIMOTAS® For®

_preparing suppositories, a low i Hg%ugim@dmg@fg abfatty acitd, sheep,
bﬁéﬁ/g@ﬁﬁ@%@1@%8%%%%3?&??&%% elted and the active component is fih
gog@,pﬁ@%eﬁlh@ﬁdgﬁﬁﬁmialwmecéilni{ens and turkeys. The use of the compounds ot the
present invention is preferred in particular for the treatment of Coceidiosis or Malaria
infections, or for the preparation of a drug or feed stuff for the treatment of these diseases.
This treatment can be prophylactic or curative. In the treatment of malaria, the compounds

of the present invention may be combined with other anti-malaria agents.

The compounds of the present invention can further be used for the prophylaxis and/or
reatment of infectious diseases caused among others by bacteria and viruses, including
opportunistic infections in a mammal, including a human. Said method comprises
administering to the mammal an amount of at least one compound of the general formula @O
and/or pharmaceuticaily acceptable saits thereof, effective 10 prevent and/or treat said

infectious disease and/or opportunistic infection.
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as by stirring. The molten homogenous mixture is then poured into
convenlgnt sized moulds, allowed to cool, and thereby to solidify
Compqsmons suitable for vaginal administration may be presentéd as
pessaries, tampons, creams, gels, pastes, foams or sprays containing in
addition to _the active ingredient such carriers as are known in the art 20 to
be appropriate. Liquid preparations tclude solutions, suspensions, and

The g’glgl#fiﬁy%jgggsee&%%n%@e%@&ﬁrﬁéﬂﬁ{@Vgﬂf@p}d@ﬂﬁmlﬁﬂﬂtid@@@w Hydatid
Diseg@utigﬁ%ig»a;mg%uo “qﬁ‘lfr'rqelgf%ﬁ’?raf@ﬂ’célﬁagbge forates amfection),

_ ylen | .
Anglosavslas(ls (Thyeaidl) m@ﬂ;%g i/ggtﬁ?%%u;ﬁgﬁ%%éﬁ %ﬁ%ﬁsﬁ f gotion),
Bal g%f@zlr?tﬁgfgg{i&?rﬁ%ﬁ@i&@@iﬂwsﬂaﬁﬂﬁieag‘sbyﬁ&}ﬂﬁtmmﬁm@}@anﬁ@mdwom),

0
far us be
] us Injection or continuous infusi ; . ..
Bilhesria '@M%ﬂ%ﬁ%-ﬁ%a%%ﬁ%é §§%ﬁ§ll@%ﬁ%ﬁrﬁ%§@mﬂm; daseliosis,

Bonimsili-ddstreohtBinerscwith aiselEY PresetFARS TREENPos! pecphalopathy),

Cané%%%% Zé\%gii[glﬁ a@ga?%ggnﬁ;m@ nﬁf@m]l;omp 13 D GrmoétoRaignsifjyatome), Chagas
DisegaSpENBHEE abIHENS S0 S doperer %%555 O R rermataly et okt
poeastivgaingiediionm &) oETTh p%WH@’rcfo?mfg gﬂ%cf By dseptic %orlatione oo

DisSiggile salid@eixsixontilizatiohifromfsaienion, @F%Ol@é‘i‘f‘&ﬂ%?}“\%itﬁ%va Viigrans,
HoQe AR 8, Sierile pyragan fres walesiHeire ssecBRviguédds (Hand,

able for gral use can.be pre d by dissalvi ; e
Focaompberl isieter aRRABING S DIg CO oG Moo S oss

cuRRd thiskeningegentsphisWassindde Al ieslis SHEpBISSIEh-ChitbIe ¥ BraCLM:
CY%%%@%%\}%%GVE? =Y %’ga SRersingqtlefingly diﬂglﬁmbamfescomﬁ‘éﬁgﬁ@jﬁticercosis), :
. [ al, sueh as n fi Y -
CrmmRo B ST b O CEBae o et MKW (o
an@t@@@mngmemnmsabﬁ@ua’éal&r@y%ﬁa%ﬁw F%%‘b%{raﬁ%m gequsis (Alveolar

ons wnic

| Hy‘fé‘éﬁﬁdﬁﬁ*ségs_@ﬁ %&Eﬁ%ﬁﬁi@f@ﬁt&nbéﬁare%éxﬁcﬁtiquidﬁémﬁé@aﬁg&mﬁSIangﬁ_on,

or oral admlnlstraigp

Eniompe b RATanamy m%clt%cl){% kﬂ#ﬁfgof&{mgqu%ﬁ% h@-salutionmebiasis), Entomoeba

sions. TR _
P el et A e

Sers, s, artificial

NG PRV seetgRatsy, disphrsais, abickeersoABRAEA RS And 20t 21

m‘é\‘b%:i %%&%’fﬁ%?ﬁ%&%ﬁﬂﬁgf thepresentinventipnAthespedisaniddisisse, Group

r 15 systemi [ inatian:
B
ad%@'@ﬁ@lﬁﬁéﬂ&ﬁp}njn’edoccus species), diseases caused by infections with psendomonas
aeruginosa and other pseudomonas species, Burkholderia cepacia infections, Hansen’s
Disease (Leprosy), Hantavirus Pulmonary Syndrbme, Head Lice Infestation (Pediculosis),
Helicobacter pylori Infection, Hematologic Disease, Hendra Virus Infection, Hepatitis,
Herpes Zoster (Shingles), HIV Infection, Human Ehrlichiosis, Human Parainfluenza Virus

Infection, Influenza, Isospotiasis (Isespora Infection), Lassa Fever, Leishmaniasis, Kala-

 azar (Kala-azar, Leishmania Infection), Leprosy, Lice (Body lice, Head lice, Pubic lice),

Lyme Disease, Marburg Hemorrhagic Fever, Measles, Meningitis, Mosquito-borme
Diseases, Mycobacterjum avium Complex (MAC) Infection, Naegleria Infection,
Nosocomial Infections, Nonpathogenic Tntestinal Amebae Infection, Onchocerciasis (River
Blindness), Opisthorciasis (Opisthorcis Infection), Parvovirus - Infection, Plague, PCP
(Pneumocystis carinii Pneumonia), Polio, Q Fever, Rabies, Respiratory Syncytial Virus
(RSV) Infection, Rheumatic Fever, Rift Valley Fever, River Blindness (Onchocerciasis),

-Rotavirus Infection, Roundworms Infection, Salmonellosis, Salmonella Enteritidis,

Scabies, Shigellosis, Shingles, Sleeping Sickness, Smalipox, Streptococeal Infection,
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topically. This reduces possible side effects and limits the necessary
treatment to those areas affected. 20 Preferably the medicament is
prepared in form of an ointment, a gel, a plaster, an emulsion, a lotion, a

‘foam, a cream of a mixed phase or amphiphilic emulsion system

(oil/water-water/oil mixed phase), a I%osome, a transfersome, a paste or a

powder. 25 Ointments and creams may, for exam

: a%]e, be formulatedE ith fosi
Tapdfbaauegusion Olivebasdniittiotde Heldiien iositaliecthiSRRHRG antiior” e o%'s:

elli ats, Lo ay. e formplatednpith paniaguedyscos dilfebase, Vibrio
Ulceg?]ép\gﬂﬁf?ﬁgﬁecﬁérgfl%g@ont 'n)ron r moke, emulgiying #gentfectious Diseases,
vulnifigbiidiHgagenty s PELRG &é%?é‘é‘@pendﬁg agents, thickg%[llin\gF
WesRSERIS/iaideltuting (3genisilsB Cerhsbsitlor RanpiBt O iAW Fever:
administration in the mouth include lozenges comprising the active agent
in a flavoured pase,, usually.s @ql@ﬁaﬁﬁ (A RN apastilisle 4€lts can
The SSRBA eg) f&%iﬂg@&&ﬁ@g"finen base s_jch as gelatinand 4
be ag%gq@@&mﬁt&fﬂﬁsgpﬂ%{@éﬁ?@ﬁ@%%ﬁ&%@? At e REGRes &0
_ingredient.in a sujtable liquid carrieg tigns, ofsUspRAsieNs ate appliedm of
Chlcéfﬁ%%tl%oﬂi’ﬁ]éaﬂ%{%ﬁscg\%y ?)%/ c%rn%ﬁ%%%gl means, for 5 example with a P
phagﬂal@'@gtﬁcﬂi ?ﬁﬂﬁacia:tkpragyﬁihb @Bﬂm@@ﬁ%ﬁs%%&tﬁ?@vﬁg smfélo?s a; tve
tI- . ( i
congélﬁﬁéyggo%é){%l‘mmneﬁpe% atter case af a.LropRETBrRIRaiEothisemayhe (D), (1) or

€ patient administering an appropriate, predetermined ., . ts and
aryelumaefitaestlutioddtisuspensioman ther BHSEICA SN tHIS Hidy Be™ ™

achieved for example by me elerngatonisipthespiampstenpd 30 form of
addiiifiniS ﬁSWPg'fﬁéSrggéﬁgﬁ)% tg[saf?:g@nay glsc)) be achieved by&}ragleags of1 call

the@Naey oSt chorre wibtiarealyictneio m Bt E AGRTR ARTSNOHIIIAE frpaysictogieally

pressurise&%ﬁ? ‘é‘gtg a suitable propellant such as a chlorofluorocarbon
acqRBERC)AF! bi& Gichlorodifluoromethane, trichlorofluoromethane, or

dichlorotetrafluoroethane, carbon dioxide, or other suitable gas. 15 The

aerosol may canveniently alsg contain aisUifaciapsuchasolesitainT E) or (1)
Thy oo St Orguéryl/e éc%xgﬁ?%”e% by%r%_vision of a metereg valve, oo en
scdternatiyely theeactveninlytediemslivriiPBE B SHASHITIRE 16rRIERE Qe

powder, for. _
pharmaceutical methods.

While the compounds of formula (I), (1) or (IIT) according to the invention for use in
therapy may be administered in the form of the raw chemical compound, it is preferred to
introduce the active ingredient, optionally in the form of a physiologically acceptable salt
in a pharmaceutical composition together with one or more adquants, excipients, carriers,
buffers, diluents, and/or other customary pharmaceutical quxiliaries. Such salts of the

compounds may be anhydrous or solvated.

In a preferred embodiment, the invention provides medicaments comprising compounds of
formula (I) ,(ID) or (IIL) according to the invention, or a pharmaceuticaily acceptable salt or
physiologically functional derivative or a stereoisomer thereof, together with one oOr more
pharmaceutically acceptable catriers thereof, and, optionally, other therapeutic and/or
prophylactic ingredients. The carrier(s) must be "acceptable" in the sense of being
compatible with the other ingredients of the formulation and not harmful to the recipient
thereof.
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example a powder mix of the compound in a suitable powder base such
as lactose, starch, 20 starch derivatives such as hydroxypropyhnethyl
cellulose and polyvinylpyrrolidone (PVP). Conveniently the powder carrier
will form a gel in the nasal cavity The powder composition may be

presented in unit dose form for example in capsules or cartridges of, e.g.,
gelatin, or blister packs from which th

powder may be administg[{ed r@/ al
nBacanseat af dnhaieengBimuomipodmenSHHENEcd TR Ak SR the a2
A iratory tract,.including i I I th thwikt
. respiratory tract,.Including Infranasal . composiiops.ergomperdthyikutaneous,
topicgbn 8R4 he?b'a%"élg‘%uél 6;%%%% 8126 for gexample of the order of Fﬁ mijcrons

cubcOflesusSUsiranpartidle, sipE ey sa Sbtai e ESP AT an S AT thaggeerebral,

~ for example by micranization. X}ég desiredy coosiions geaptedttle for
mﬁa@%%u%ﬁgﬁnre%a%%% Hhe a;')lc%ve iggarledie’nt may be emplo%?eéi. 41 The
. IH% haerosoi

-dmBharmaseusicalpidparations iasafiasierabipaH dHe dBSEGETor
- form, the pre%aration.is

ad iSRRI SFHRY 48 Itameé“r%&jé%{i:ge%é@é&y.”&ﬂ%% COMANNG, ppseRAialerelease

ve component. The unit dosage form can be a taining the
systmgk%w@rwws paEtkage @%ﬁ%ifﬁgdmw@@yﬁﬁﬁ& %qu; ning

D O B e a § e EgtiRvils @ films or
comBPHAEARE TR Mo URA A Cae T o b T apeaie

osage fornm can be a capsule, tablet, cachet,
micRidgzemge itself, or it can be the appropriate number of any of these in

packaged form. Tablets or capsules fororal administration and liquids for
intravenous administration and continuous infusion are preferred . ¢ carrie
ThearmRRsIionscdQEnpthetwemimbanestesiiar s/t FRRYRRIG &R uvant, carmet,
administration may be found i Ing latest, edilion gh Remingtanges thereof. Such
ot Wﬁ%%ﬁﬁ@ﬁ@ eljz)gfllcceegs1 a%ck Publishing Co. Easton, Pa.). - d
torRbasEaceuioal camposittnslsaisine chlvdisrRrdSr RISHEEGHHBEIIS S 20
_ the fcgrmulai-f(%llf)]}1 I) or (1)) or their.pharmasoliegicalsagrepriahle alisand, elixirs,
Ly, ginedt ﬁéé |8aﬁ§/) 3&%\% %% substances. Thus, the comporn SOf o
ndhe-prasellledentibibeasnie, Uk i RoPmSUPBRGRTISTATA &gé“b‘%ls tor,
in combination with, other active compoundssyfanaxampiewitd unit dosage forms
an ?ﬁﬂ]‘éfﬂé%%%girgéoégg}%ﬁc?éng%r the treatment of the aforementioned b or
th&lisgases, wﬁa@&bﬁimdhedaiwraéa%fedmﬁts in conventional proportions, Wi
without additional active compounds or principles, and such unit dosage forms may
contaiﬁ any suitable cffective amount of the active ingredient commensuraie with the

intended daily dosage range to be employed.

The compound useable according to the invention can be administered in a wide variety of
oral and parenteral dosage forms. It will be obvious to those skilled in the art that the
following dosage forms may comprise, as the active component, either a compound of

formula (I), (IT) or (I1I) according to the invention or a pharmaceutically acceptable salt or

stereosomer thereof.

For - preparing a medicament from a compounds of formula (I), (H), or (11L)
pharmaceutically acceptable carriers can be either solid or liquid. Solid form preparations
include powders, tablets, pills, capsules, cachets, suppositories, and dispersible granules. A
solid carrier can be one or more substances which may also act as diluents, flavouring
agents, solubilizers, lubricants, suspending agents, binders, preservatives, tablet

disintegrating agen{s, or an encapsulating material.



10

15

20

25

30

20 a favorable additive, amplifying effect is noticed. Suitable amounts to
be administered to humans may range from 5 to 500 mg. To prepare the
pharmaceutical preparations, pharmaceutically inert inorganic or organic
excipients can be used. To prepare pills, tablets, coated tablets and hard
gelatin capsules, 25 for example, Iaggose, corn starch or derivatives
thereof, talc, stearic acid or its salts, etc. can be used. Excipients for soft
gelatin capsules and suppositories are, for example, fats, waxes,

In pSgiSO 'deaz%?rL%ElUiQ ROl BAaR apherdeinad silnetcniuitableith the finely
excipiénts for the production of solutions and

syrups are, for. ier havi
diviwamﬁwcmmﬂm@ﬂms@@bﬁﬁssé‘ﬂ?&%’éﬁ%&%%“gf& %ﬁﬁé%?e“é%%%%@% Z“fig
the production of injection,selkigRs, Arssriaindaekamplectwdierthalsohpignd size
the ngﬁ%ér ,'%lgfgjngg%glﬂ\%égtable oils. ‘?h(gﬁé%e can vary within éAL/eid aﬁ@“i@c sugar
desiandd Buitble seitsdnm fhe IARIGHAME RIS In "R hdividual Case. For o
the above use appropgiate d age Willkuasydependirthpldieldg, sodium
lactobge ¢ glgmirﬁégrg%%n,the part_ic%?ar condition t%bg treated ANAd e The term
carbeffgatededivellilrsegendral HBREDEr, oS8Ry FEStifes aFe achieved at .
.. . dosage raies;of afiout |Joil0RIBOlke animakosyofeiybt préferaoyotnd with
B %)Grmg)ﬁg. i general, suitable dosage rates for larger, %rg%ls, fglrx onent. with
encepainpie o, an S§THEIGIHE GRact ol BBt g0 3 glday, 5 o
or ¥ %%W%r'}}y administered ance,in, divides, dasesh2itotitimes asaiationinvith it
Yidined telease form. In general, a dail)fﬁdose of.a proxi%tsel 10 MG ets, and
Siptildb30 Canty prafsiensiyase weEpe Mg AR RIVIRERGER ; ’

IS dppropriate
in the case

lozgnges . %an.Of‘t; e Qaladminisigation. inthe casablcothésr 10oral administration.
~radministrati

on forms too, the daily dose is in similar ranges. For topical
delivery, depending on the permeability of the skin, the type and the

 For ey ofdhe, | SRLeNR iypeneikformaldtion aidiglyceride or
Foi Rk %%&%%ﬁ%ﬁ%@,%ﬁgﬁﬂﬁﬁﬁﬁw

1l g - s . .
nc pplication, different concentrations qf active com .
cosvitinttine it soeléed 61 B STHTEIGATIOBAER S (RORE S HEct b Ly theretn
th‘C | appligation, Jresfershiydha,conasntiation bkanpactive sdmgounthisnt sized
B 315 p‘ﬁa ‘aceutica!g{acceptable salt thenagt!@for R]E}éséiggg iC%'JXable' for vaginal
mdulistioilivativative é@té’?’é&?éﬁn‘iﬁr%ﬂlé twithirt & medicament .
according {q the inventionisirathgsaages otabgiwvasenrtamoll gy poges, foams or
adils %‘[ﬁne%?ﬁwin%gxammes aﬁnd figure are in&l"udec& o, demansiials in the art
spwmiemg@@iﬁé%ﬁ%fOﬁ%ﬁ@t}méﬁ% 1Psfistid De appreciated by
totﬁg%%&foﬁiﬁf&@ ﬂl@nﬁ‘&t thabiheispehnigues solutions, suspensions, and emulsions, for

i - injection
example, water or water-propylene glycol solutions. For example, parenteral Injecti

liquid preparations can be formulated as solutions in aqueous polyethylene glycol solution.

The compounds of formmua (I), (ID), or (ILI) according to the present invention may thus be
formulated for parenteral administration (e.g. by injection, for example bolus injection or
continuous infusion) and may be presented in unit dose form in ampoules, pre-filled
syringes, small volume infusion or n mulﬁ~dose containers V?iﬂl an added preservative.
The compositions may take such forms as suspensions, solutions, or ernulsions in oily or

aqueous vehicles, and may contain formulation agents such as suspending, stabil'%s'mg

and/or dispersing agents. Alternatively, the active ingredient may be in powder form,

obtained by aseptic isolation of sterile solid or by lyophilization from selution, for

constitution with a suitable vehicle, e.g. sterile, pyrogen-free water, before use.



10

15

20

23

30

disclosed in the examples that follow represent techniques discovered by

the inventors to function well in the practice of the invention, and thus can

be considered preferred modes for its practice. However, those of skill in

the art should, in light of the present disclosure, appreciate that many

changes can be made in the specific embodiments that are disclosed 25

without departing from the spirit and%ope of the invention as set.out ent
Aquiies 3BRERdedukti sordkabiarerebegsiard Mcdiisolated ﬁb&%‘m‘ifymmp("

reference. Examples, - 30 r i S)ahl, hesésInk tagents, as
in W?é@nf“ﬂé‘nﬁf)iéfﬁﬁuséuﬁab %rfzébiggarﬁﬁmag%éu@ MBI ng age 5, &

spectra: Broker Avance 300 M

desirdME/RRLHS Wl%{:%ﬁﬁ@@@dﬁﬂtabﬁ(ﬁm (Be1-cRMVPS) radp St &I@eﬁﬁgfﬁ gﬂ}ﬁ Jinely

residual solvent peak a nter I 8K na@tdedl9or synthetic
dividethagtye qupgapt é%)c‘f“%e %%B%%%é%yg% 19%93 (CD3)2C yll;

§Wes%@5hem¥11@a¢declﬁﬂims carkonaRaEBo0NlaRsoRfe ATISEINE <o0w™

System 50 | sample loop. 5 Column, Chromolith Speed ROD RP18e
suspENER&aEsBinstadt), 50 x 4.6 mm, with 2 m prefilter (Merck). Eluent A,

H20 + 0.1% HCO2H; eluent B, MeCN. Gradient, 5 % B to 100 % B within

5 min; flow, 3 ml/ Waters LCZ LUpelmassisnectometerd, shortly
Alswmﬂ%q’één%?p?ayrgsgﬂ% PRTRTRe ﬁc%%ﬁﬂ“%%ar#nw 80-800-20V:

LerResitye(ppaivadan megerasicandingoml/adpinisbatian Suehgiflig, Gras nclude

kV; cone voltage, 20 V; m Iu lier. Vifarobsrad, in addition to the
SOl@’é’é’él\ﬁéﬁBﬁ“ﬁﬁ’élfeﬂﬁ’&e?g}uqrsei i‘&L%%r195?&@%%:&%3spe?glveIy Waltitlers 2487
actpé’@clyﬁ%%@f@aﬂﬂ&&ﬁ@emom wtaPBisenmn blﬂf@@%tr&ﬁ@ﬁb RAGITRH Sragienets,

600 Multisolvent Dellv stem tia Eﬁﬂ rative pump heads 2000 | or
disgaenis SiR5REIG0L ‘&ﬁ \M -Teg B

rra RP18, 7 gm, 19 x 150 mm
with X-Terra RP18 guard cartrldge 7 gm, 19 x 10 nun; used at flow rate 20

ml/min or 15 YMC ODS-A, 120 SOmm with Xd@rma REpli8Quapttally or
In eaarkgROFHICTY g‘?’nﬁ%‘esﬁrs}e cﬁo&%} rate 50 ml/min, Make-up solvent:

sys%ﬁf;dmy%@xa M&ﬁiﬂirh&@onzﬁﬁ@@so(m\m Eluent A, H20 + 0.1% -

HCO2H; eluent B, MeCN. Different linear gradients from 5 - 100% eluent

B, adapted to sample. Injection volume: 500 | - 2000 g Idependln% ¢ lied
In%ﬁr@iﬂeclmgt@fsﬂ@auagibo@wdnmp@wa@@%%éﬂﬁ%?&%ﬁ%ﬁé B P

source. Positive 20 or n atiye o €, 5¢3NRIRGIIY 7865800 treduapnt to those
el e e

; cone voltage, 20 V; multiplier voltage, 400 V;
arPIohg-and desolvation gas temperature, 120 C and 350 C, respectively.

Waters Fraction Collector Il with mass-triggered fraction

Preferably the medicament is prepared in form of an ointment, a gel, a plaster, an
emulsion, a lotion, a foam, a cream of a mixed phase or amphjphlhc emulsion system

(oil/water-water/oil mixed phase), a liposome, 2 transfersome, a paste or a powder..

Ointments and creams may, for example, be formulated with an aqueous or oily base with
the addition of suitable thickening and/or gelling agents. Lotions may be formulated with
an aqueous or oily base and will in general also contain one OT mMOTe emulsifying agents,

stabilising agents, dispersing agents, suspending agents, thickening agents or colouring

agents.

Compositions suitable for topical administration in the mouth include lozenges compnrsing

the active agent in a flavoured base, usually sucrose and acacia of tragacanth; pastilles
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collection. Waters 996 photo diode array detector. 25 Synthesis of
4-(Methoxy-methyl-earbamoyl)-piperidine-I-carboxyRe acid t-butyl ester
Piperidine-l,4-dicarboxylic acid mono-tert-butyl ester (1.0 eq, 21.8 rnmol)
was dissolved under inert conditions in 35 ml dry N, N-
dimethylformamide. 0,N-dimethyl- hyg oxylamine hydrochloride (1.03 eq,
22.5 mmol), benzotriazol-l-ol monohydrate (1,03 eq, 22.5 mmol) and
compricsimgaheineties ggediet ﬁbﬁ@l}%@?éﬁéﬁa‘éﬂh ?ﬁé%@&&i%%grﬁ&tuer% g°r suerese
Was.cooI%qa{ NrS-Dimstiyiariropimeydi-eityt tarbadiimid liquid carrier.
and ﬁ%cr%‘éﬁfbrl e@%, eq, 21.86mmo was added over a period of 10 minutes
and the mixture was stirred vigorously at OC for | h and at r.t. for 18 h. 44

The solvent w ved undarvacsuniaekiaesasigus wasvsutipeaidedans, for
SOI‘%%%OOHHS&E% ?@2@%;@.(9 org;néi’chI?ayer was extracted 3 times Vgt 100in le or
examplefdiM eittiopsit], PagHEUSSEE UM E AATBRTE AR RA8 SWitis o0 il >

mu@g&gsed%er%%ﬂﬁgg 4 and filiesegodhe solvpatiwaniemeyed aotited by the

sidue was purified by distillation resulting in gé/fiaeld ottﬂg. SO%t,ergpggsisenSion
patiehtiaBorimigiqriperidi nBREeBHsds e SRR bGH alige of the soluto P :

4-(metboxy-m Jcarham iRRHdinesaamexylieeaid ser-etylegteromising
In %f.ﬁaga,%gﬁpr%%lf)iwas di%?g}sm 100 mi gliryy tgtrahydrofiuane under
sprityestapaosphere. This solution 10 was added dropwise over a period of |

h to a suspension of lithiumalanate (3.0 eq, 49.6 mmol) in 70 ml dry

tetrahydrofurane at -50C. During the adding of the mixtur

, th
Adtaimiperatonetoidbh it BUCTAE Widh AT REITHATH B GESallh P, o<ros!
Forg S ERHISAR G00IEH0 118 it apenchasiar ekt La0kmi thd suitable

citric acl e mixture was warmed u%to r.t, and dilugjd &/i 40(3%” ethane
pragifiyiatetats. The phaeesweecasose fafabd Yn P HBRGUESHE bhidse WageHame

4 Chase was
Sfragted 3 times with 70l Sihvaceiaenthe, corbined drganicddyersiitable gas.

were extracted 3 times with 100 ml | M citric acid, aq

eous spdiu
ThocmboralomyconRBeHIITE0T HEEA o BRSFE, S G 5 N firg e of drue

ated.

The, solvent was removed andl theeresiduesyas purified by distillation
mar%s&lt‘#gl\ﬁ% a yie?oi%f 85% 20 Synthesis of

4-(4-Ethoxycarbonyl-4,5-dihydro-thiazol-2-yl)-piperidine-I-carboxylic acid
Alt{el:)rlﬁl%\?e%eghe active ingredients may be provided in the form of a dry powder, for

example a powder mix of the compound in a suitable powder base such as lactose, starch,
starch derivatives such as hydroxypropylmethyl cellulose and polyvinylpyrrolidone (PVP).
Conveniently the powder carrier will form a gel in the nasal cavity The powder
composition may be presented in unit dose form for example in capsules or cartridges of,

e.g., gelatin, or blister packs from which the powder may be administered by means of an
inhaler.

In compositions intended for administration to the respiratory tract, including infranasal
compositions, the compound will generally have a small particle size for example of the

order of 5 microns or less. Such a particle size may be obtained by means known in the art,

for example by micronization.

When desired, compositions adapted to give sustained release of the active ingredient may

be employed.
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4-formyl-piperidine-l-carboxylic acid tert-butyl ester (1.0 eq, 13 mmol) was
dissolved under inert conditions in 40 ml toluene. To this solution
L-eystein ethylester hydrochloride 25 (1.6 eq, 21 mmol) and triethylamine
(1.6 eq, 21 mmol) were added. The mixture was refluxed for 14 h. The
generated water was removed with a Dean & Stark trap. The solvent was
removed and the residue was dissolvgd in 100 ml ethylacetate. The

organi [ Zdimesanitom mink Mogilde asithsativeatss form, the

Thep%%%g%r%]x ﬁ]c%%%d%éy ?gggnate% 2%??;15_&5 with 50 rr% brine, dried ov rh .
prepuig SO iarmibittreted. e gmrséﬁﬁéﬁt%a@%%@@afaaaﬁ?eﬂe&m%sv@ﬁt ¢ active
urifie by, i togrApby wsind aePRbFfudhgmdipnkabieldntzining
Con&g%e%%nt isﬁﬁogg%%?éﬁgycarbony?-thia?gl-Zl%/I%g%er\igine-I-SarbOéglic. a1
discacfiel q:butylicssié p@paration, such as packaged tablets, capsules, and powders in vza} 5
4-(4-Ethoxycar 2By drsthiazol2aybapinryiding-i-caddexyliclagith e itself,

or 4 Okl)%%s/l %‘Xs’?ef%%?%%ﬂmmol) was solved in 160 ml toluene under |
or itnen berHitieppropoatisisaibtion M0 (hese 8y PIgHEsHh agﬂiriﬁié&.f capsules
for o8 %ﬁ%ﬁ?ﬁrﬁ%@%ﬁtmﬁﬁﬂ Q.CiHndessiirsingfondeaddn. Aiecotixiuieus infusion

was over celite and the filtration agent was washed 3 times with
are Pbcfattolummepasidientylacetate. The combined organic layers were

distilled in vacuo. The residue was purified by silica gel chromatography
using a DCM/MeOH 95:5 gradient. Yield: 30% 5 C-terminal

FurfisctiotalisatiserAs{aEs X JoarbFiRR RS SRR SBRITMRY BB e the latest

ediﬁgi;?ngtl?é{é%&gﬁﬁggﬁﬂaﬁnﬁse&igamm%&qmmim@grdaeﬂag@mjrPa.).

oxane. er stirring 1.5 ml aqueous 2 N NaOH was added
dropwi.se over a period of 10 min. Afterwards the mixture was stirred for

a0 2 131t IR KA WASIRS YHAIZL ¢ B2 G @pddhes sdiven formula (I),

was evaporatedin vacuo. The residue was dissolved in f?{g m| . .
(ITptimyJaBeoatbedomngasntomigalnaccaxgalasals aptedsmitibaohiaetigelly active
Suig:&gi&gg_id and water, dried over MgSO4 and filtered. The solvent was

removed and the residue was dried in vacuo. Yield 95% 15

4-(4-Carboxy-thiazol-2-yl)-piperidine-l-carboxylic acid tert-butyl ester (1
’I’h%g,) #@8ompounds of the present invention can be used in the form of one compound

alone or in combination with other active compounds — for example with medicaments
already known for the treatment of the aforementioned diseases, whereby in the latter case
a favorable additive, amplifying effect is noticed. Suitable amounts to be administered fo

humans may range from 5 to 500 mg.

To prepare the pharmaceutical preparations, pharmaceutically inert inorganic or orgamc
excipients can be used. To prepare pills, tablets, coated tablets and hard gelatin capsules,
for example, Ié,ctose, comn starch or derivatives thereof, talc, stearic acid or its salts, etc.
can be used. Excipients for soft gelatin capsules and suppositories are, for example, fats,
waxes, semi-solid and liquid polyols, natural or hardened oils etc. Suitable excipients for
the production of solutions and syrups are, for example, water, sucroseé, invert sugar,
glucose, polyols etc. Suitable excipients for the production of injection solutions are, for

example, water, alcohols, glycerol, polyols or vegetable oils.

The dose can vary within wide limits and is to be suited to the individual conditions in

each individual case. For the above uses the appropriate dosage will vary depending on the -
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dissolved under inert conditions in dry dimethylacetamide (0,03 mmol/ml).
To this solution aryl- or alkylamine (1 eq), diisopropylethylamine (2 eq)
and O-benzotriazol-I-yl- N,N,N',N'-tetramethyluromum
hexafluorophosphate (2 eq) was added. The reaction 20 mixture was

stirred for 12 h at r.t. The solvent waaiemoved in vacuo and the residue
was dissolved in ethylacetate. The or

olved Ir ; anic layer was extr c&gd %%i;n%e(? ced. In
moduie PHiNRreins, Ao EOTEBBESST Ay AR oML e s o [
gen#ﬁ?@%e@fﬁ%ﬁ%@ﬁowg%ﬂs%g flrged he salvantavasofeabovetl tand0 mgkg

€ residue was purified b{/ silica gel chromatogr ph%, using,a DCM/Me?H}l or
aningB DO BqreniibhEnFlereblaoldoosNREH i RCRAMLAUSp g Teics Tor larg
man%:a%[g tecied SHSU AGWAS agk Widgkinedec@iditian Wibud M mg to 3 g/day,
_ dioxane (conc. 0,03 mmo] substrate in | mL HCl/digxane) .and was 1
conmmeaﬂﬁoa@nﬁéstrzrc@enpﬁet%éw&ﬁwﬁ%%&%&%%&%%ﬂ& AR release
salt of the free amine without further purification. The free amino
compound (1 eq) was dissolved under inert conditions in dry
dimethylacetamide (0,03 mmol/ml). To this solution aryl- or alkylcarboxylic
acid i IISOPLOMMHSIIRYING {£:0@) WD mg, preferably 50 to 500 mg, per
n 5! %%z%?r%%%%ﬁ%ﬁl\ﬁ%%'-tetr?metgéluronium hexafluorophpsphate (62 fother
hurety) ndiyEidb i iFDITRPESFUENDS 43T %ﬁ%ﬁ%&%&?@%ﬁ% %’n & e O oter
adméi%ibn%‘ﬁ%b 48, Lhesovent was remaved i vassidsandibesreBisueopiasl delivery,
Issolved in ethylacefatga. The organic layer wmﬁacte_d 3 timgs with 1 4
dephheings eritheapgrawbibbtaes i HardfetyRaBuhiie SREDHRELRGifoase 2o
dep%gag dried, oys1-MeBQdana ditted fhmelvarttayproatoavediant tmcentrations
reS|dIl11e was purified by silica gel chromatography using a .C.M/I\/E)OH tic effect
of @5i%e Sayradiunts Yidhin 4@8@@)@@@%@%‘?@%&8&%%&%%%&%& SHype’ eHee
by (E%?A%if U rraseduredoeie pynibesinalrempauntisal typevel kbajpound or a
(Mc), (lla)'and (11h) 7,3x104 mol of the benzojc ac,idaﬁiri ative (Vll)dwas five o a
phativechrsttal s mropablasal BETHL 96 BRGNS sa/ﬁ?fé'é)él?stlr?lrﬁ‘éa v
selbe seActionnixiuredern a fRuarpinwes dfelewed ky the iadsdition of inefieafinge of
HBTU and further stirring at r.t. for 2 min. Afterwards 1 eq. 2-Amino-

betyvizzoletmelHsodIR048MBthy ester was added, stirring the mixture
overnight at the same

The following examples and figures are inciuded to demonstrate preferred embodiments of
the invention. It should be appreciated by those of skill in the art that the techniques
disc:lésed in the examples that follow represeht technigues discovered by the inventors to
function well in the practice of the invention, and thus can be considered preferred modes
for its practice. However, those of skill in the art should, in light of the present disclosure,
appreciate that many changes can be made in the specific embodiments that are disclosed
without departing from the spirit and scope of the invention as set out in the appended

claims. All references cited are incorporated herein by reference.

Examples

Abbreviations: min, minute(s); h, hour(s); r.t., room temperature; t-, tert-.
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temperature. Subsequently, the solvent was removed by filtration and the
residue redissolved in 5 ml dioxane and treated with 0,5 ml of a 1M
NaOH solution. After the 15 reaction was complete, the pH was
decreased to 1-2 with a IM HC1 solution and the precipitated product (VII)

filtered and dried in vacuo. For the next step, intermediate (VII) was
dissolved in 3 ml DMF and | eq. of Hiim

linig's base was added, stirri (Sh 4.
NMRegssiorn: Mixtle vanfevd iNEE, e FeerBs e & daRASHS itg’g’. ofﬂ{ z
HBTU and fyrther. stirring_at:r. [ narded 80t the 2aDMS O-ds, &
Nmﬁﬁ?Bﬁ%%Y#%sug&&e{g?gﬁ?}%é lt&(&eﬁxr%ﬁ&%&%%ovemig ht at the same o
— 5 eMIPBIAILIe, SubSAGEMY:, te-soRer T SNemovddBy (iratiiPafa tHe -
crude product redissolved in 10 ml ethyl acetate, washed twice with 10 m|
AnaSIRIC ACIHEMSOIUtiary Ao CEaMNEHBEBt SIRITSH Ve Qs gpmple 10op.
he organic phase was { orate the Jesisluepddedpuen, with 2
Colgpys & q‘ﬁ%?%l@é’r‘f?a/s%g rffg\l}gg% gﬁfcf’ 1ilér?:%\rl]ﬂpurifi(:ziﬁt{isc]l’ng\?vdas realised by e

¢ oY,
prefREPAVAIVE) HALG 08 dasOribed HHG0E:PE AsacBebiR P fdidTeh the B 10 100
% Bgséﬁé%pév;{ﬁ%ﬁ g%%i 0#1} 1?}%161 %E%@z S’i%%Y@Eﬁ\ﬁ%&L{Mi)nﬁ@y g 8@rometer with

-thiazole-4-carboxylic acid ethyl ester (1:1) using
cleckds 8y Qotiinig MBasetRrbcafiie foP S &Y oPesifpRaRerisE ok mode

(117h, d, e, J and (1k, d) 30.6,3x10:4 o 20 V: multiplier voltage, 400
SC&@B‘&)W@%‘Z ?5?&%8%%%2’6%%%% éﬁgr‘g}?\%@és diss’é?\ﬁlepllpirieio ml ®
v: TFetegetaowitichbedtof jhenespeeiiepipdrasita i xyseatiig iy aters 2487
reflux overnight, Afterwards '

solvent was removed in vacuo and the
Duﬁémfﬁﬂﬁ%@'ﬁfﬁ}?ﬁé‘at "D11). 47 The second and the third step

of the reactio eaccomph ' detiheneparative pum
i MS: RS eSabed e Epep pump
Pr%%%%@%fbﬁmyﬁ%%%@gfé gglr%lpounds ofwt?/pe 1\§Va) an#jaglllc). Fory 150
he@B SYNO0ESiSPIRN0Gakbitymée(Itlop dCeluramd Wetedy orhish d ith oL 19 x
CH. 538 WO, % PO0UORATAR Sxe MRl SoHRAS Ao (e hml/min or
“’Iﬁr@ggre%fégﬁt' nqin tide, “but a?e P oed to, the followings: 48 Cp, o
YiNareMAsT HEAFF0tk INMRIE SitvE: Terra- RN 8 TSy Ige ldint-son s 1V ™
(292,57 1.69: 204 (M, 4 Hy £EHR) solvent: MeCN — H;O — HCOZH 80 : 20 : 0.05
(v:v:v). Eluent A, H0 + 0.1% HCO,H: eluent B, MeCN. Different linear gradients from 5
- 100% eluent B, adapted to sample. Injection volume: 500 pl — 2000 pl depending on
sample. Waters ZQ single quadrupol mass spectrometer with electrospray source. Positive
or negative ion mode scanning m/z 80 - 800 in 1 s; capillary, ‘3.5 kV or 3.0 kV; cone
voltage, 20 V; multiplier voltage, 400 V; probe and desolvation gas temperature, 120° C
and 350° C, respectively, Waters Fraction Collector I ‘with mass-triggered fraction

collection. Waters 996 photo diode array detector.

Synthesis of 4~(1\’Ieth0xy~methyl—carbamoyi)—piperidiﬁ&lucarboxylic acid t-butyl ester

Piperidine-1,4-dicarboxylic acid mono-tert-butyl ester (1.0 eq, 21.8 mmol) was dissolved
under inert conditions in 35 mi dry N, N- dimethylformamide. ON-dimethyl-
hydroxylamine hydrochloride (1.03 eq, 22.5 mmol), benzotria_zol—bol monohydrate .(1.03
eq, 22.5 mmol) and triethylamine (1.5 eg, 32.7 mmol) were added. The reaction mixture
was cooled to 0°C, N—(S-Dimemyianﬁnopmpyl)—Naethylcarbodiimid hydrochloride (1.0 eq,
21.8 minol) was added over a period of 10 minutes and the mixture was stirred vigorously
at 0°C for 1 hand at r.t. for 18 h.
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1-y|]-{2-[|-(pyra;ine-2- [M+H]+ 2.07- 2.24 (m, 4 H, 2 CH2)
tcr?.rborll)g)-pl)}lperldin-4-yl]- 2.96-3.4(m,6H,2CH2, 2 CH),
iazol-4-yl}-methanone 4.05- 4.91 (M, 4 H, 2 CH2), 6.99- 7.78
CHA,), 8.01 (s, 1 H, NH), 8.5-8.9 (m, 3 H, CHA,).)’Z remen
tAfr;i[;gl-{g;[/ﬁ(lH-lnq(;)_I-Biyl)l- 621 6224 piperidine-l-carbonyl]- [M+H]+
_ -2-yl } -piperidin- | -yl)- 5-oxo-pentyl]- - thi - :
The mmmmmmsr[@d@@é%ﬂﬁ?ﬂ) R 639 %te%%%ir%atg SN in 400 ml

erazine-Il-carbonyl)-

ethysthtkt Fnethinzeke MWipiperidinedceadod i acidtbet AL &dtdy M citric acid,
aqueiitn a0 y""%‘{g%é‘éi@"@ 3,544 SRrl AR h6Bi{He, ArbdCRY MeSO, and filtered

The mﬂ)‘e;mzm«@-p@a@yg%rgéd_ Mgc’glr]gu; &%&éﬁ%ﬁé@iﬁ @s%%ﬁa%rgrgsqming in a yield of
sgothiazol-2-yl}-piperidin--yl)- (m, 5 H, 2 CH2), 1 CH), 3.

C_H22_)f.§1- 1.160 I(m, i H, 1 CH2), 7.06- 7.)91 (m, )io J4c(ii,v§t2anone 2t
e LA
(BRI HERRSE PSR S6D SO SO F od pp i crer (10 e 16
mmlfh) (Reifilsosdradtnylphed gy [rearysre fygans 1adeh 1RT ,aflllos’phere. This solution
waszﬁég%ﬁfgo%wg%ﬁ%@?yﬁo&z@f 21Hh GHR @ P800 of lithiumalanate (3.0 eq, 49.6

LA DAY 3 3.2403. g -
mmgl)4ig 17 it @qéefr%g??a}}gﬁn(em)ftg—éac(éé%ﬁlﬂgeﬁi@%ﬁﬁlgH?,tﬁeCrHi)x*eére, the
temperature was held at — 20°C and then allowed to Wwarm to 0°C within 3 h.

" The mixture was cooled to ~78 °C and quenched carefully with 100 ml 1 M citric acid. Th

mixture was warmed up to r.t. and diluted with 400 mi ethylacetate. The phases were
separated and the ‘aqueous phase was extracted 3 times with 70 ml ethylacetate. The
combined organic layers were extracted 3 times with 100 ml 1 M ciiric acid, aqueous
sodium carbonate and 2 times with 100 ml brine, dried over MgSQq and filtrated. The -

solvent was removed and the residue was purified by distillation resulting in a yield of
85%

Synthesis of 4«(4~Ethoxycarbonyl—4,5—dihydro-thiazol—l—yl)npiperidine—l-—carboxyiic

~ acid t-butyl ester

4-form}.ri-piperidine~i—carboxylic acid tert-butyl ester (1.0 eq, 13 mmol) was dissolved
under inert conditions in 40 ml toluene. To this solution L-cystein ethylester hydrochloride
(1.6 eq, 21 mmol) and triethylamine (1.6 eq, 21 mmol) were added. The mixture was
refluxed for 14 h. The generated water was removed with a Dean & Stark trap.

~ The solvent was removed and the residue was dissolved in 100 ml ethylacetate. The

organic layer was extracted 3 times with 50 ml 1 M citric acid, aqueous potassium
hydrogen carbonate and 2 times with 50 ml brine, dried over MgS0, and filtrated. The

solvent was removed and the residue was purified by silica gel chromatography using a
PE/EA 4:1 gradient. Yield: 75%

Synthesis of 4-(4-Eth0xycarbanyi—thiazol—%yl)-piperidine—i-car‘boxy]ic acid t-butyl

ester

4~(4~Eth0xycarbonyl-4,5-dihydro~t]:ﬁazol—2*yi)—piperidine—1—carboxylic acid tert-butyl ester
(1.0 eq, 8.7 mmol) was solved in 160 ml toluene under inert conditions. To this solution
MnQ, (15.0 eq, 130 mimol) was added. The reaction was heated to 70 °C under stirring for
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7_2,2-Diphenyl-l-(4-{4-[4-(3- 619 620 8=1.3-1.75 (m, 2 H, CH2) 49
trllfluoromethyl_—phenyl)- [M+H]+ 1.94- 2.19 (m, 2 H, CH2), 2.9-
plperazine-l-carbonyl]- 3.02 (m, 2 H, CH2) 3.18- 3.43
thiazol-2-yl}-piperidin-I-yl)- (m, 6 H, 2 CH, 2 CH2) 4.18- 4.7 ethanone (m,
2H, C_:HZ), 7.11- 7.95 (m, 15 H, CHA,). 8 1-(4-{4-[4-(1H-Indol-3-yl)- 603
604 piperidine-I-carbonyl]- [M+H] thi&zol-2-yl}-piperidin-I-yl)- 3,3-di henyl-

S b TR B &%Trf'i RSB 6205l s b Chidises with

arazine.l

30 mbtbkmyq.@mhg&pyiayﬁta@nT q_pc@]li%e @&@%Yﬁgs %{'ere g1st21111% in vacuo, The

resnﬂheeswgé OSJH%@W%Q@@I@&H Bidat8e2noising @H?M@ﬁaéuﬂq&‘vésﬁegmdmm

1H, 2 CH2) 4.10 4.19 (m, 2 H, CH2), 7.10- 7.96

N {m (m, 5 H, CHA
13%}9 Piperidin-4-yl-thiazol-4- 424 425 yI) [4-(3-trifluoromethyl- [M+H]+ )
phenyl)-piperazin- | -yl] methanone 11 {2-[I-(4,7-Dimethyl- 569 570 6=
_téyﬁﬁn%@aﬁdﬁoﬂ#ﬁsﬁtﬁlﬂ) pyrazolo[5,1-c][1,2,4]triazine- [M+H]+ 2.08-

4 (42‘5?{@ ybahr §1Qﬂ|§2 et MRiparidifbaxflic2i6a (sridbhtyDHey, (.87, 2.9
nmsqb)_mrﬁéﬁlaﬁ \1 ]“)f’(f’f)’é?ﬂhéﬁ i 0{ CH@O %241§ﬁlﬁé Hzﬁr%gj}lgzla’aqueous 2N
NablGHR x84 dfokpnask oBH g)pemg@gf 11)9{1&14 :}xﬁqn@rgﬁs %%%“%‘f‘i‘iigis stirred for
5 nNI5) 12 1-(4-{4-[4-(1H-Indol-3-yl)- 513 514 6= 1.65- 1.93 (m, 4 H, 2 CH2),

The reaction was neutralized with 2 N HCI and the solvent was evaporated in vacuo. The
residue was dissoived in 50 ml ethylacetate. The organic layer was extracted 3 times with
10 ml of 1 M citric acid and water, dried over MgSOy and filtered. The solvent was
removed and the residue was dried in vacuo. Yield 95%

4-(4-Carboxy-thiazol- 2-y1)-piperidine-1- carboxylic acid tert-butyl ester (I eq) was
dissolved under inert conditions in dry dimethylacetamide (0,03 mmol/ml). To this
sotution aryl- or alkylamine (1 eq), dusopropylethylarmne (2 eq) and O-benzotriazol-1-yl-

NN N N'-tetramethyluronium hexaﬂuorophosphate (2 eq) was added. The reactlon

mixture was stirred for 12 h at r.t.

The solvent was removed in vacuo and the residue was dissolved in ethylacetate. The
organic layer was extracted 3 times with 1 M citric acid, aqueous potassium hydrogen
carbonate and 2 times with brine, dried over MgSQy and filtred. The solvent was removed
and the residue was purified by silica gel chromatography using a DCM/MeOH
95:5gradient. Yield: 40-80% '

' N-terminal functionalisation

The N-protected substrate was treated under inert condition with 4 M HCl/dioxane (conc.
0,03 mmol substrate in 1 ml. HCVdioxane) and was stirred for 2h atr.t.

" The solvent was removed in vacuo to yield the HCI salt of the free amine without further

purification.

The free amino compound (1 eq) was dissolved under inert conditions in dry
dimethylacetamide (0,03 mmol/ml). To this sohution aryl- or alkylcarboxylic acid (1 eq),
diisopropylethylamine (2 eq) and O-benzotriazol-1-yl-N,N,N',N'-tetramethyluronium
hexafluorophosphate (2 eq) was added in this sequence and the reaction mixture was
stirred for 12 h at r.t.
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piperidine-l-carbonyl]- [M+H]+ 1.96- 2.24 (m, 4 H, 2 CH2),
thiazol-2-yl}-piperidin-1-yl)- 2.77- 2.91 (m, 2 H, CH2), 2.93-
2-phenyl-ethanone 3.05 (m, 1 H, CH2), 3.07- 3.2
(m,2H,2CH)3.25-3.34(m,I H, CH2), 3.76 (s, 2 H, CH2), 3.94 (m0, 1 H,

CH2), 4.43- 457 (m, | H, CH2), 4.6 ém 1H, CH2), 4.75- 4.90 (m, 1 H,
CH2), 50 6.98- 7.75 (m, 11 H, CH,~3° 7.98 (s, 1 H, NH). 13

The §oM@§aoxys&éaxm&(4va4a@%£z& [(@Burflosodiesolyeriangiylacetate. The
orga{]lM-'-H QNper ?a'fﬂﬂg’sy l‘]mm'qz@)f?eﬁ’ﬁtpb&%'d s Qﬂﬂassmm hydrogen

nIone

carbppae @by, t{g}_f@_ﬁl I@Wﬁ%@% A% - 53&@?{70{3 i 1\;5[ %_tls\’%g rémoved
and G 2ksidue cangopylifibiabyl-akidy- gesmmsmmr@hv 21@1%22 DCM/MeOH 95:5

gradge%erﬂe &@J}anone CH), 3.97 (mc, 1 H, CH2), 4.41 (mc, 2 H, CH2)
H, CH2) 5.48 (s, 2 H, CH2), 6.84-7.71 (m, 10 H CHA)).
15 3- Phenyl I (4 {4 [4-(3- 553554 6=1.71-1.97 (m 2 H, CH2),

Genmemymmwdﬁ?ﬁ oypo®iend By cH2), 3.02

pera °
d ”"?ﬁué%t% gé pyﬁﬁﬁg ‘iﬁ% "ﬁ“ﬁ”@,ﬁf}%@s@ﬁ gﬂﬂ‘lﬁ (lla) and (I1b)

7,3xC w@fgb@ i, 8@14,&181‘11@1{;%('5}%H\éz?,rvyfl}sggi{rﬁ:ghr@ %%%%d 1 eq. of
i 44 5\3,4%&&1 Gigh drifiuosamethytivhaaybr WVrehil s 26dRofred2by the

addmon of 1 eq. of HBTU and further stirring at r.t. for 2 min. Afterwards 1 eq. 2-Amino-
thiazole-4-carboxylic acid ethyl ester was added, stirring the mixture overnight at the same
temperature. SubSequehtly, the solvent was removed by filtration and the residue
redissolved in 5 ml dioxane and treated with 0,5 ml of a 1M NaOH solution. After the -
reaction was complete, the pH was decreased to 1-2 with a 1M HCI solution and the
precipitated product (V II) filtered and dried in vacuo. For the next step, intermediate (V II)
was dissolved in 3 ml DMF and 1 eq. of Hiinig’s base was added, sturing the reactmn
mixture for a few minutes, followed by the addition of 1 eq. of HBTU and further stirring
at r.t. for 2 min. Afterwards 1 eq. the amino component was added, stirring the mixture
overnight at the same temperature. Subsequently, the solvent was removed by filtration and
the crude product redissolved in 10 ml ethyl acetate, washed twice with 10 ml citric acid
(IM soiutionj, 10 ml sat. NaHCO; solution and 10 ml water. The organic phase was then
evaporated and the residué dried over MgSQs. The solvent was removed and final
purification was realised by preparative HPLC as described above.

As a second variante for the first step, the corresponding acid chlonde derivative of (VI)
could be reacted with the 2-Amino-thiazole-4-carboxylic acid ethyl ester (1:1) using 1,1
eq. of Hiinig’s base. ' |

Procedure for the synthesis of compounds of type (I1Ib, d, ¢, 1) and (Ilc, dj
6,3}{104 mol of 2-Bromo-thiazole-4-carboxylic acid ethyl ester (X) was dissolved in 10 ml
THE together with 2,2 eq. of the respective piperaﬁzine (IX), allowing to reflux overnight.

Afterwards the solvent was removed in vacuo and the residue purified by pTLC (PE/EE
2/1).



piperazine-1-carbonyl]- 2.83 (m, 2 11, CH2), 3.08- 3.34 -

thiazol-2-yl}-piperidin-1-yl)- (m, 4 H, 2 CH, CH2), 3.34- 3.41 propan-l-one

(in, 4 H, 2 CH2), 4.46- 463 (tn, 2 H, CH2), 7.11- 7.95 (m, 15 H, CHA). 17

{2-[1-(Pyrazine-2-carbonyl)- 531 532 6= 1.83- 1.99 (m, 2 H, CH2),

piperidin-4-yl]-thiazol-4-yl}- [M+H]+ 2.07- 2.35 (m, 2 H, CH2), 2.73-

[4-(3-trifluoromethyl-phenyl)- 2.95 (m42 H, CH2), 3.13 (M0, |
Thepiperadimd $i-tefhagonétht EHY 13818 qupmhﬁd@séﬁzynb@ apgve under

the Bi}?‘é?‘g'%‘fg% ﬂ}ff:én %5%2 8 Elﬁﬁ‘%%)%‘?lﬁg%ﬁ élggnglr{?zt%l 599 600

thiazol-4-yl -[4-(3 ___ 51 trifluoromethyl-phenyl) i erazin-l-yl -methanone

For&%g}r%]ﬂ{ezin 16H?ﬁlﬂ }(#Hﬁ%iﬁfgd;?(sf%?ﬁﬁ? éiggﬁ%%&)wh?i CH, see WO

200¢hiezoiayyl)-piperidine-l- 2.23 (m, 4 H, 2 CH2), 2.84- carboxylic acid
tert-butyl ester 2.95 (m, 2 H, 1 CH2), 2.97 3.08 (m, | H, | CH2), 3.1- 3.22
(m,2H,2CH)3.23-3.36(m, 1 H, 1 CH2), 4.11- 4.23 (m, 2 H, | CH2), 4.5-
Exﬁiﬁﬂa&m c@nrpdubdd 2§ fﬁrﬁﬁﬂhm ehile Iﬂresmmvar%n(glqlp@o but are not limited

; the foﬁo(éfi Eenzhydryl 583 584 piperazine-1-carbonyl)- [M+H]
O,



thiazol-2-y1]-piperidin-I-yl}- 2-(4-fluoro- henyl)-ethanone 21
(4-Benzhydryl-piperazin-I- 621 622 yl)-{2-[1-(4,7-dimethyl- [M+H]+
pyrazolo[5,1-c][1,2,4]triazine- 3 -carbonyl)-piperidin-4-yl] thiazol-4-yl }
-methanone 22 (4-Benzhydryl-pipéfazin-I- 447 448
yl)-(2-piperidin-4-Yl-thiazol-4- [M+H]+ yl -methanone 23
1-{4-[4-(4-Benzhydryl- 565 566 S 1.35 (mc, 1 H, CH2), 1.60

Cp. pﬁ;erazme 1-carbonyl)- [M+H] o tICE_HZ) 1930/ 2 H,
{hiaz01-2- -yl]-piperidin-1-yl}- CH2), 2. 37é§icMA§H 2 CH2), :
p-phenyl-ethanone 2.71 (mc, | H, CH2-2797 2 (-2 H-CH2,-CH);
1 36 (sl-Eadd]- @l;ia)paa&eaia-gl 661, 5 HI562 CH2), 848 69-DHACH), 41382 CHy),
(rzg ]JSEJ' @?ﬂé}),n %(%a%z)sgy(l)m Jl_lllelr_'H(jl-ﬂNSﬁZ@{t iiz:fi-%?{;l M?@iﬁ?l’n??l@rﬂ CH2)
2 C@&WB%B%@FF@H%W indantl-one Examplary (:ér%%'o%agsm bgf%Irmu g :{I% CH),
Tthi aind- U] phibehpresent invention include, but@83nctfinited t6, theZ CH),
fpllowings: CP. Name Mass LC/(+)-E$I- Biologiceé 8457 astigths M, CHa,,), 8.01
25!\:3?0rlﬁsglwyﬁlIz[tt)glr?zzgilr?liigz%It?gf( ﬁ'ﬁﬁ?f TR B N, 8589 (.3 1,
CHay).
2 |4[5-(4-{4-[4-(1H-Tndol-3-y])- | 621 1622
piperidine-1-carbonyl]- IMA+HTY
thiazol-2-y1 }-piperidin-1-y1}-
5-oxo-pentyl}-tetrahydro-
thieno[3,4-d}imidazol-2-one
3 | 4-[4-(4-Benzhydryl- 547 1548
piperazine-1-carbonyl)- [M+HET
thiazol-2-yl]-piperidine-1-
carboxylic acid tert-butyl ester |
4 |2-Phenyl-1-(4-{4-[4-(3 543|544 &= 1.48- 1.69 (m, 2 H, CHh),
trifluoromethyl-phenyl)- IM+H]"  |2.02- 213 (m, 2 H, CHy), 2.70-|
piperazine-1-carbonyl]- 2.9 (m, 2 H, CHy), 3.22- 3.38
thiazol-2-y1}-piperidin-1-yI)- (m,5 1, 2 CHy), 1 CH), 3.74 (s,
ethanone 2 H, CHy), 4.51-4.60 (m, 2 H, 1
CHy), 7.06- 791 (m, 10 H
CHay). "
5 |3-[2-(4-{4-[4-(1H-Indol-3-y1)- {597 {598
piperidine-1-carbonyl]- [M+HT
thiazol-2-y1}-piperidin-1-yl)- |
2-oxo-ethyl]-5-methoxy-
indan-1-one
6 |2-(4-Fluoro-phenyl)-1-(4-{4- |561 |562 §= 1.58- 1.7 (m, 2 H, CHy),
[4-(3-trifluoromethyl-phenyl)- [M+H]*  {2.06- 2.18 (m, 2 H, CHy), 2.75
piperazine-1-carbonyl]- (5,2 H, CH,) 2.78-2.9 (m,2 H,
thiazol-2-y1}-piperidin-1-yl)- CHy), 3.27- 338 (m, 5 H, 2
ethanone CH,, 1 CH), 4.5- 461 (m, 2 H,
CH,), 7.02- 7.94 (m, 9 H CHy).
7 |2:2-Diphenyl-1-(4-{4-[4-(3- 1619 620 5= 13 — 175 (m, 2 H, CH)




1)-amide 2 2-[3-(2-Trifluoromethoxy-phenyl)-ureido]- 462 463 +
thiazole-4-carboxylic acid (1H- [NI+H]+ benzoimidazol-2-yl)-amide 3
N-{4-[4-(4-Fluoro-phenyl)-piperazine-I- 494 495 ++
carbonyl]-thiazol-2-yl}-2-trifluoromethoxy- [M+14]+ benzamide 4
2-(2-Fluoro-benzoylamino)-thiazole-4- 409 410 + carboxylic acid
ol-2-yl-amide 5

(5,6-dimethyl-IH- [M+H]+ benzoimi

[ %&MMM&NDGY&ZMG-F s + 11.94- 2.19 (m, 2 H, CHy), 2.9
carbonyl)-thiazal-2-yl]-2-triflueromethoxy- [M+H]+ zami 43
I‘Rl{’ﬁffﬁuﬁﬂf@é‘?&tgf iidazol-2-yl)- 441 442 ++ i &e? g % %H?*) 3.18- 3
qHapidinocabanyliihipaal-2-y1}-3,4- M+H]+ di |55 6 Bbrizehid&F2) 4.18- 4.7
N-(4-[N'-(1H-Benzoimidazol-2-yl)- 423 424 ++ i(m, 2 H, CH,), 7.11- 7.95 (m,
GiiBHiaRfocarbonyl]-thiazol-2-yi}-4-flupro- [M+H]t, benzarpide 8
N-{4-[N'-(1H-Benzoimidazol-2-yl)- 478 474 +++ il A
juanidinecarbonyl=oxazol-2- éz [MF=HTF trifltpromethoxy-benzamide 9

8 DLETHH{bfRhdiveky-Bidhzoyi&Hino)- 63 454 1 thiazole-4-carboxylic

ﬁeﬁ'ﬂdxﬂ\eﬂ-ﬁbﬂairbdﬁ}ﬂmh Iamlno -[1,3,5 M&eAfF2-y| -amide 53 10
agg I; enzaimidagol-2ryl)- 488 484 ++
;uanl Inoc: B’o thlazo I} -4-brgmo- [M+HJ+ benzamde 11
\B e me% .ﬂg@nu 2ly1) 435 436t

9 juuaw[mq@ammrammpz WEZS [MHEP 5= 145 (s, 9 H, 3 CHy), 1.65-
phenyl)-piperazine-1- M+H]" | 1.78 (m, 2 H, CHy), 2.05- 2.18
carbonyl]-thiazol-2-y1}- (m, 2 H, CHa), 2.91- 3.03 (m, 2
piperidine-1-carboxylic acid H, CHy), 3.29 (m, | H, CH),
tert-butyl ester 338 (m,, 1 H, 2 CHy) 4.10-

4,19 (m, 2 H, CHy), 7.10- 7.96
(m: B Ha CHA\') -

10 | (2-Piperidin-4-yl-thiazol-4- . [424 1425
y1)-[4~(3-trifluoromethyl- IMAHHT
phenyl)-piperazin-1-y1]-
methanone -

11 {{2-[1-(4,7-Dimethyl- 569 |570 g= 1.75- 2.07 (m, 4 H, 2 CHy),
pyrazolo{S,l-c}[l,2,4]tdazine~ [MHHT" |2.08- 242 (m, 4 H, 2 CH),
3~carbonyl)-piperidin-4-y1]- 2.63 (s; 3 H, CHs), 2.87 (5,3 H,
thiazol-4-y1}-[4-(1H-indol-3- CHj), 2.94- 34 (m, 6 H, 2 CH;,
y1)-piperidin-1-yl]-methanone 2 CH), 3.83 (mc, | H, CHy),

4.44- 46 (m, 1 H, CIL) 484
(m,, 2 H, CHy), 6.98-7.79 (m, 7
H, CHa)), 8.02 (s, 1 H, NI,

12 | 1-(4-{4-[4-(1H-Indol-3-y1}- 513 1514 &= 1.65- 1.93 (m, 4 H, 2 CHy),
piperidine-1-carbonyl}- IM+H]™ |1.96- 224 (m, 4 H, 2 CHy),
thiazol-2-yl}-piperidin-1-yl)- 2.77-2.91 (m, 2 H, CHy), 2.93-
2-phenyl-ethanone 3.05 {(m, 1 H, CHy), 3.07- 32

(m, 2 H, 2 CH) 3.25- 3.34 (m, 1
H, CH,), 3.76 (s, 2 H, CHy),
3.94 (m,, 1 H, CHy), 4.43- 4.57
(m, 1 H, CH,), 4.66 (m,, 1 H,
CHy), 4.75- 4.90 (m, 1 H, ClD),




methoxy-benzanude 12 N-{4-[N'-(IH-Benzoimidazol-2-yl)- 489 490 +++
uanidinocarbonyl]-thiazol-2-yl}-2- [M+H]+ trifluoromethoxy-benzamide 13
N-(1H-Benzoimidazol-2-y1)-N'-{2-[4-(2- 558 559 +
trifluoromethoxy-benzoyl)-piperazin- | -yl]- [M+H]+ thiazole-4-carbon
I}-guanidine 14 N-(1H-Benzoimidazolzyl)-N'-[2-(2,3- 420 421 +

ihydro-benzo[1,4]dioxin-2-yl)-thiazole-4- [M+H]+

carbonyl-'dine 15
2-Methoxy-N-{4-[4-(3-trifluoromethyl- 490 491 ++6.98- 7.75 (m, 11 H, CHa.),
phenyl)- piperazine -l- carbonyl] thiazol 2- [M+H]+ 3’7'.9@?92?‘@@@[4).16

—3J=-Fuoro-4-=trifttoromethyt=iN- U-é (8- 643644 +F —

13 rfddegrasintigrenyB-Fipttazifé)- [M@r%fi]+

qanbomittiaaekhylptresitintd- yimedyhEbEnzarni de 17

E-C clggggt I ﬁ%#}l [4-(3- 547 578 trifluoromethyl-phenyl)-piperazine-I-
[ + car ony - ]zol 2 -yl } -piperidin 4yhnethyl)- ro ionamide 18

A himrebroile RN L4 4-(3- 641 642 ++
tithheipindtnypimenyl)-piperazjne-1- [M+H]+

14 ‘{Q%‘&ﬁl‘% %ng&l&??fﬂd' %séﬁn?etfab-begz migle 1188 1.85 (m, 4 H, 2 CIh),

yano- trifluoromethyl- +
pHé “PEETOORYI-t hlazol-iﬁff\ﬁ%ﬁi + )%}QY_ 219 (m, 4 H, 2 CHy),
eridmwmbthmdeiwé}mde 40 [4-(3{TriuorometRyfbherif) {smpetalind- CHo, 2|
569t Yilr@tdndedrifluoromethyl-phenyl)- [VeH); 3i%razin-1-H, CH,), 4.41
-thiazol-4-yl -methanone .
(mc, 2 H, CH,) 4.49- 4.7 (m, 1
H, CHy) 548 (s, 2 H, CHy),
6.84-7.71 (m, 10 H CHa,).

15 |3-Phenyl-1-(4-{4-[4-(3- 553|554 = 1.71 - 1.97 (m 2 H, CHy),
trifluoromethyl-phenyl)- - [M+H]"  2.20- 2.35 (m, 2 H, CHy), 3.02
piperazine-1-carbonyl]- ' (mg, 1 H, CH) 3.42- 3.55 (m, 6
thiazol-2-yl}-piperidin-1-yl)- H, 2 CHy), 4.51- 461 (m, 2 H,
propynone CH,), 7.2- 8.0 (m, 9 H, CHa)).

116 |3,3-Diphenyl-1-(4-{4-[4-(3- 1633 (634 &= 1.44 — 1.59 (m, 2 H, CHy)
trifluoromethyl-phenyl)- [M+HT" (2.04- 2.12 (m, 2 H, CHy), 2.7
piperazine-1-carbonyl]- 2.83 (m, 2 H, CHy), 3.08- 3.34
thiazol-2~y1}-piperidin-1-yl}- (m, 4 H, 2 CH, CHy), 3.34- 3.41
propan-1-one (m, 4 H, 2 CHy), 4.46- 463 (m,

2 H, CHy), 7.11- 7.95 (m, 15 H,
| CHap).

17 | {2-[1-(Pyrazine-2-carbonyl)- |331 |532 5= 1.83- 1.99 (m, 2 H CH3),

| piperidin-4-yl]-thiazol-4-y1}- [M+H]"  12.07- 2.35 (m, 2 H, CHy), 2.73-
[4-(3-trifluoromethyl-phenyl)- 2.95 (m, 2 H, CHy), 3.13 (m,, |
piperazin-1-yl]-methanone H, CH), 3.33- 3.44 (m,4 H, 2

CHy), 4.6- 4.74 (m, 2 H, CHy),
7.11- 8.88 (m, 8 H, CHap).

18 1{2-[1-(4,7-Dimethyl- 599 600
pyrazolo[3,1-¢][1,2,4]triazine- [IM+H}"
3-carbonyl}-piperidin-4-yl]-
thiazol-4-y1}-[4-(3-




21 2-[4-(4-Trifluoromethoxy-phenyl)- 585 586 + 54
piperazin-1-y1]-thiazol-4-yl}-[4-(3- [M+H]+
trifluoromethyl-phenyl)-piperazin-I -yl] methanone 22
{2-[4-(2-Trifluoromethoxy-benzyl)- 599 600 +++
piperazin-I-yl]-thiazol-4-yl}-[4-(3- [M+H]+

trifluoromethyl-phenyl)-piperazin-I-ylf-imethanone 23

{2-{4-(4-Bromo-benzyl)-pipergzin-1-yi]- 593 594 ++ ]
iriguotogipy-pasmiiioromethyl-pheny)- [M+H]+ iperazin-I- [-methanone
24#2an(3-Trifluetbmetieoxy-benzyl); 599 600 #x++
%‘R@I@[ﬁﬂ]{ﬁﬁiﬁiﬂi?%ﬂ"}-[4-@]5['\/"]"&56 tr |5~ 1.46 (s 9 H 3 CH), L67-
ifluoromethyl-phenyl)-piperazin- | -y gﬁ;one H 2 CHy). 2.06-
mmbm%@ﬂtﬁl -benzoylamino @ﬁ% 76 -kll-‘-%iéth(lzgiodlfe-4’-carbﬁx)2>;fic2 o
afiidAR.8-dimetudiH]+ 1 H-benz himidazol-2 325 kehEl 2 CHa),  2.85
2-(3-Fluqro-4_-trifluoromleth I- 536 537 -14H- 295 (m, 2 H, 1 CHy), 2.97-
rarbesThmity- X8I A hoxylic acid [M+H] HESESIERT City), 3.1- 3.22
N-{4-[N'-(1H-Benzoimidazol-2ryl)- 475 476 ++ | ) ’ I 323, 336 (‘ 1
juanidinocarbonyl]-oxazol-2-yfi}-3-fludro- [M+H]+ @ 2 H, 2 CH) 3.23- 3.36 (m,
1-trifluoromethyl-benzamide 28 N-{4-|N'-(1H-BenEbiinfdidzek2-iAy 37§74 H, 1
+++ guanidinocarbonyl]-oxazol-2-yl}42- [M+H]+ CHy), 4.5- 4.91 (m, 2 H 1 CIh),
tfluoromethoxy-benzamide 29i{2-[1-(2,5-Dimethoxy-phenyl)-piperidin4- g
$60 561 ++ yl]-thiazol-4-yl} -[4-(3-triflloromethy! ﬁgrgyl? |p{§r‘a§r€1@3}%“)’ 79
{methanone _ (s 1 H, NH). _
20 |1-{4-[4-(4-Benzhydryl- 583|584
+
| piperazine-~1-carbonyl)- [M+H]
thiazol-2-yl]-piperidin-1-y1}-
2-(4-fluoro-phenyl)-ethanone
| (4-Benzhydryl-piperazin-1- 621 622
yD-{2-[1-(4,7-dimethyl- | [M+HY
pyrazolo{5,1-c][1,2,4]triazine-
3.carbonyl)-piperidin-4-yl]-
thiazol-4-y1}-methanone
22 |(4-Benzhydryl-piperezin-1-  |447 |448
+
y1)-(2-piperidin-4-yl-thiazol-4- M+H]
y1)-methanone
23 | 1-{4-[4-(4-Benzhydryl- 565 |566 5= 1.35 (mc, 1 H, CHy), 1.60
+
piperazine-1-carbonyi)- [M-+H]} (mc, 1 H, CHy), 1.93 (mg, 2 H,
thiazol-2-yl}-piperidin-1-y1}- CHy), 2.37 (m¢, 4 H, 2 CHh),
2-phenyl-ethanone 271 (me, 1 H, CHy), 2.97-3.12
- 1(m, 2 1, CH,, CH), 3.67 (s, 2
H, CHy), 3.69- 3.91 (m, 5 H, 6
CHa), 4.18 (s, 1 H, CH), 4.58
(me. 1 H, CHy), 7.09- 7.68 (m,
16 H ,CHay).
24 |3-(2-{4-[4-(4-Benzhydryl- 649 [650
+
piperazine~1~carbqnyl)— [M+H]




30 N-(1H-Benzoimidazol-2-yl)-N'-[2-(4- 460 461 +++ benzyl-piperazin- |
-yl)-thiazo le-4- [M+H]+ carbonyl]-guanidine 31
2-(2-Trifftuoromethoxy-benzoylamino)- 447 448 +++ thiazole-4-carboxylic
acid (1H- [M+H]+ benzoimidazol-2-yl)-amide 32
2-Trifluoromethoxy-N-{4-[4-(3- 544 545 +++ trifluoromethyl-
henyl)-piperazine-I- M+H]+ 55 carbotyl -thiazol-2-yl}-benzamide 33
B-Cyclppentyl-N- .4& 4_-{:_3-§|jluoromethyl- 480 48] +++

Jr‘hé%)‘?lt)z%ﬁa IRPRE-EEard nylj-thiazol-2- [M+H]+ yl - ro ionamide 34
RFiyorgylirifluoedrmathy|-N-{4-[4-(3-|546 547 -1-H-
riflugramgthyl-phenyl)-piperazine-1- [M+H]+ carbonyl]
-thiazol-Z-yl}-benzamide 35 {2-[1-(3,3-Diphenyl-propyl)-piperidin-4- 618

619 +++ yl]-thiazol-4-yl}-[4-(3-trifluoro yl- [M+H]+ henyl - i erazin-I;)I
Exampl AE I i B A RGP L) R PO bt 1 e e, but are
not HiflHoranethaxvdiengay))-piperidin-4-yl]- [M+H]+ thiazole-4-carbonyl

-guanidine 37 3-Cyclopentyl-1 -(4-{4-[4-(3- 549 550 +++
trifluoromethyl-phenyl)-piperazine-I- [M+H]+

g I- -2-yly- -1-yl)- kane. 3 .

CP(3 B Methory-benzoyl) piperazin 559 $AULT [LC/(H)ESI- | Bislogiel

yl]-thiazol-4-yl}-[4-(3-trifluoromethyl- [M+H]4 _henylMSrazin-1-y|| 2ctivity

1 -MethanpRsRl4n(R-S1iluemebagiinxy-bensay|) BB 614 ++4+

Pipetazin-tayl bzl b it M+HT
yl)-amide ' _

2 2-[3-(2-Trifluoromethoxy-phenyl)-ureido]- 462 | 463 +
thiazole-4-carboxylic acid (1H- | IM+HT
beﬁzoimidazol~2~yl)—amide

3 N-{4-[4-(4-Fluoro-phenyl)-piperazine-1- 494 1495 ++
carbonyl]-thiazol-2-y1}-2-triftuoromethoxy- [M-+H]"
benzamide _

4  {2-(2-Fluoro-benzoylamino)-thiazole-4- 409 1410 +
carboxylic acid (5,6-dimethy!-1H- [MA+HT
benzoimidazol-2-yl)-amide

5 N-[5-(4-Pyrimidin-2~yl-piperazine-1- 478 479 +
carbonyl.)-thiazol-Q-yl]-2—triﬂu0romethdxy~ [M-+H]
benzamide .

6  |N-{4-[N-(1H-Benzoimidazol-2-yl)- 441|442 A+

' guanidinocarbonyl]-thiazol-2-yl}-3,4- [M+HT
difluoro-benzamide

7 |N-{4-[N'-(1H-Benzoimidazol-2-yl)- 423|424 e
guanidinocarbonyl]-thiazol-2-y1}-4-fluoro- M+HT
benzamide

8 N-{4-[N'-(1H-Benzoimidazol-2-yl)- 473 1474 +++
guanidinocarbonyl}-oxazol-2-y1}-2- M-+HT
trifluoromethoxy-benzamide

9 2-(2-Trifluoromethoxy-benzoylamino)- 453 1454 +-

| thiazole-4-carboxylic acid (4~ M+H]
dimethylamino-{1,3,5]triazin-2-yl)-amide |




trifluoromethyl-phenyl)-piperazin-1-yl}]- methanone 40
2-(2-Trifluoromethoxy-benzoylamino)- 459 460 +++ oxazole-4-carboxylic
acid (5,6-dimethyl- [M+H]+ 1H-benzoimidazol-2-yl)-amide 41
N-{4-[4-(3,4-Dichloro-phenyl)-piperazine- 544 545 +4+
1-carbonyl]-thiazol-2-YI}-2- [M+H]+ trifluoromethoxy-benzamide 42

2- (2 Trifluoromethoxy- benzoylam|n0ﬁ562 563 '+-+' thiazole-4-carboxylic

razin-I="I)-benzothiaygol-2-yl -amidg 43
1)-/‘I%(r-‘hli]ﬁo)- 492 4% +4 4%‘It iazole-4- :?boxylic
id dGdiitcedrbbriNH]azdengbimitiazob2-y1)-amidd B N-{4
[ZLT;E?_M&%Q]%Xy phenyl) iperazine-1- 506 507 ++ 56

arponyt=thrazol=2=yi}- A-Irmuorometnoxy [M |-5u+ Rggzamlde 4

Tk HeRewiniraitasel-31ylag7 488 i .
J@mﬂim@@amwymmmw}}zz{mmh cycloh fiHbENzamide 46

it =+

,lu Illl:'l -TH= [|V|+I-|J |dazo|¢ - 47
él"} ﬁg/ et B%9 %75@ r?f 10)- 553‘%5.9 |azole _4-Carboxylic

C

N

g

2 g QP&%}BEHS’ benzoylamlno) 461 462 +H- thiazole-4-carboxylic
d

2

acighibifimopahedy Mildielstidnd--1H-berjzoimid ff@:_bl -amigde 48
{ _

(A HRIRS B 92 693 +

13 ?2 ﬁfoﬁﬁgﬁw@)&%ﬁ%j rﬁbg%}éln - tﬁ%gzol5 9I methano?e
tnﬁuoromcthoxy—benzoyi)~p1perazm— ~y}]» +HT
thiazole-4-carbonyl}-guanidine _

14 |N-(1H-Benzoimidazol-2-y1)-N'-[2~(2,3- 420 421 +
dihydro-benzo[1,4]dioxin-2-yl)-thiazole-4- [M-+H]
carbonyl}-guanidine

15 | 2-Methoxy-N-{4-{4-(3-trifluoromethyl- 490 1491 -
phenyl)-piperazine-1-carbonyl]-thiazol-2- MH+HT
yi}-benzamide

16 | 3-Fluoro-4-trifluoromethyl-N-(1-{4-[4-(3- | 643 |644 ++

| trifluoromethyl-phenyl)-piperazine-1- [M+H]

| carbonyl]-thiazol-2-y1}piperidin-4-
yimethyl)-benzamide

17 |3-Cyclopentyl-N-(1-{4-{4-(3- 577 |578 ++
trifluoromethyl-phenyl)-piperazine-1- [M-+HT
carbonyl]-thiazol-2-yl}-piperidin-
4ylmethyl)-propionamide

18 | 2-Trifluoromethoxy-N-(1-{4-{4-(3- 641 (642 ++
triflaoromethyl-phenyl)-piperazine-1- [M+H]"
carbonyl]-thiazol-2-yl}-piperidin-
4ylmethyl)-benzamide

19  |4-Cyano-N-(1-{4-[4-(3-trifluoromethyl- 582 {583 def
phenyl)-piperazine-1-carbonyl]-thiazol-2- IM+H]
yl}-piperidin-4-ylmethyl)-benzamide

20 | [4-(3-Trifluoromethyl-phenyl)-piperazin-1- | 569 {570 4+
y1}-{2-[4-(4-trifluoromethyl-phenyl)- [MH]

piperazin-1-yl}-thiazol-4-yl}-methanone

21 | {2-[4-(4-Trifluoromethoxy-phenyl)- 585 ({586 +




49 N-(1H-Benzoimidazol-2-yl)-N'-(2- 371 372 ++
morpholin-4-yl-thiazole-4-carbonyl)- [M+H]+ guanidine 50
N-{5-[N'-(1H-Benzoimidazol-2-yl)- 489 490 4-H-
guanidinocarbonyl]-thiazol-2-yl}-2- [M+H]+ trifluoromethox -benzamide 51
N-{4-[N'-(1H-Benzoimidazoi-2-yl)- 473 474 +--+
guanidinocarbonyl]-thiazol-2-yl}-4- [M5r“1—|]+ trifluoromethyl-benzamide 52

rz)lo%l %‘I rgll yI?r %]zltho Eﬁ ?bzga{g C6a201Id6[2M2 ?—Jl [5 -[%\ng%%ne- | -sulfonyl)-1
H-@éﬂﬂ@ﬁﬁ@%@b@ﬁlm%q\ﬂ{ﬁ% 1IH-Bengoimidazol-2-yl)- 491
492 damngueanidinocarbonyl]-thiazol-2-yl}- 2 Fuoro- [M+H]+

22 i-{ igga%;%ar%on%z %ﬁ}[g‘ ((le_[|\/I%??jl]z-l-C I@E?Biiazﬂnfeﬁl oeraﬁ-)r4 >
hemypeiae 551-Berahdorbriéttoxy-phenyl)- 3-{4-[&3‘2 59 560 4-1-+
trif Fuﬁl[am@;ﬁ{%ﬂh@mﬂympqrm E-fi]+~+ {carbonyl]-thiazol-2-yll -urea 57
56 N iﬁa%nQH -Benzoimidazol-2-yl)- 491 49':’r tt:-

23 4- 12#3&1’@%%{%%% [maz?éég%n? A (1H éc’!ejjnzor?%%azol 2-yI}"441 442
++ thigualreijip¢aietriflutniame BRIV +H]+ cﬁMrti’H benzamide 58
N-| é &%r%lqbyﬁrﬂia@ﬁg%ne -- 566 567 ++ _

24 S oo n Y~ M58+ 600 i
pxperazm—l -yl}-thiazol-4-y1}-[4-(3- [M+H]
trzﬂuoromethyl -phenyl)-piperazin- -yl]— '
methanone

25 2-(.2~Triﬂuor0methoxy~benzoylamino)- 475 1476 A+t
thiazole-4-carboxylic acid  (5,6-dimethyl- [M-+H]*
1H-benzoimidazol-2-yh)-amide .

26 | 2-(3-Fluoro-4-trifluoromethyl- 536 1537 ++
benzoylamino)-oxazole-4-carboxylic  acid [MAH]" '
ethyl ester

27 |N-{4-[N'-(1H-Benzoimidazol-2-yl)- 475 1476 | A4t
guanidinocarbonyl]-oxazol-2-y1}-3-fluoro- [M+H]
4-trifluoromethyl-benzamide :

28  IN-{4-[N'-(1H-Benzoimidazol-2-yI)- 473 (474 -t
guanidinocarbonyl}-oxazol-2-yl}-2- [M+H]
trifluoromethoxy-benzamide

29 | {2-[1-2,5-Dimethoxy-phenyl)-piperidin-4- | 560 |561 At

| yl}-thiazol-4-y1}-[4-(3-trifluoromethyl-
phenyl)-piperazin-1-yl]-methanone

30 | N-(1H-Benzoimidazol-2-y1)-N'-[2-(4- 460 | 461 -
benzyl-piperazin-1-yl)-thiazole-4- M+H]
carbonyl]-guanidine ' ,

31 | 2-(2-Trifluoromethoxy-benzoylamino)- 447 448 -+
thiazole-4-carboxylic acid (1H- IVEHT |
benzoimidazol-2-yl)-amide

32  j2-Trifluvoromethoxy-N-{4-[4-(3- 544 1545 4
trifluoromethyl-phenyl)-piperazine-1- [M+H]"




b_enzamide 59 {2-[4-(3,5-Bis-trifluoromethyl-benzoyl)- 665 666 +
piperazin-1-yl]-thiazol-4-yl}-[4-(3- [M+H]+
trifluoromethyl-phenyl)-piperazin- | -yl] methanone 60
{2-[4-(3-Fluoro-4-trifluoromethyl- 615 616 +++
benzoyl)-piperazin-I-yl]-thiazol-4-yl}-[4- [M+H]+ (3-trifl
uoromethyl-phenyl)-piperazin-I -yl] méthanone 61

b5 FFF

pl M}Hbmﬂgfﬂ’%mag%ﬂ?- [M+H]+ Ler 7i’]e-1-carbeny

33 b??,gr@?g@igﬂ%n@a%q(ﬁ{ﬁ[h@(ﬁi?iﬂﬂttﬁf@mgthy 48EnyR8 540 541 -{tH-
zine-1-carhonyl]-thiazol:2-yli- IN-5H]+| pi +
ercifRf ‘ﬁ’r?&fﬁ%‘-%én“zaélﬁ?tﬁéf éé‘%ﬂ -?4-(3 Trifludtomethyl-phdnyl)- 525

5261 -prpjperazitis 1-carbonyl]-thiazol-2-yl}lIM+H] i erazine-1-¢

Arhoaandia
CTraZzimCc— L GUurJuUAyno

P ?rﬁilgjqﬁ@%:ﬁu@ﬁiﬁ&%{l‘n@hﬂwmimll{izl-thiazo&l%yl J47(3- 425 426
ugromethyl-phenyl)-pipe @;ZJE‘E;( - [M+H]+ m tl[)mqlpp 65

{2 -fﬁ‘éﬁ‘ﬂ%@ﬂ%@%{]gﬁéﬂ%{%éerazln?li-yl]- 531 532e++

thiazebanyl}-fhitzolihybtBABFARIAhe nyl) IM4H]-etazin-yil-metharene

1 ath
T aTaAarToTric

| 35 66 %i‘ﬁﬁ@{?:ﬁiﬁﬁeﬁfllﬂpmmqﬂpdmﬁar@ﬂ)- H43 544649 )
iperazine-l-car 2y IM+HT+ i )
o AT u%@&%%ﬁﬁ%ﬂl&dﬁ}aﬂ%'ﬂ erazinfiifieny! -gthanone

| [ -phenyl)-piperazin-I- 69 570 +
v hens-piperarpnkIRFEAYE M+ H]+ 5B

36-thiaepl - Pmsithiaaos2-y)-N'- (2-[1-2- 557 1558 |4+
trifluoromethoxy-benzoyl)-piperidin-4-yl]- [M+H]"
tﬁiazole—4~carb0nyl} -puanidine '

37 |3-Cyclopentyl-1-(4-{4-[4-(3- 549 550 +
trifluoromethyl-phenyl)-piperazine-1- O MHH]

carbonyl]-thiazol-2-y1}-piperazin-1-yl)-
propan-1-one

38 | {2-[4-(2-Methoxy-benzoyl)-piperazin-1-  |559 | 560 T+
y1}-thiazot-4-yl}-{4-(3 -trifluoromethyl- [M-+H]
phenyl)ipiperazin-l—yl]-methanone _

39 | {2-[4-(2-Trifluoromethoxy-benzoyl)- ' 613|614 g
piperazin-1-yl]-thiazol-4-y1}-[4-(3- | MH]'
triﬂuoromethylnphenyl)-piperazin-»1-y1]~
methanone _

46 | 2-(2-Trifluoromethoxy-benzoylamino)- 459 1460 -+
oxazole-4-carboxylic acid (5,6-dimethyl- M+H]
1H-benzoimidazol-2-y1)-amide -

41 |N-{4-[4-(3 4-Dichloro-phenyl)-piperazine- |344 545 S
{-carbonyl]-thiazol-2-y1}-2- [MAHT
triftuoromethoxy-benzamide

42 |2-(2-Trifluoromethoxy-benzoylamino)-  |562 |563 bt
thiazole-4-carboxylic acid  [6-(4-methyl- M+H]
piperazin-1-yl)-benzothiazol-2-yll-amide

43 | 2-(2-Triflucromethoxy-benzoylamino)- 492 1493 4+
thiazole-4-carboxylic  acid  (5-nitro-1H- M+H]*

benzoimidazol-2-y])-amide

44  |N-{4-[4-(2-Methoxy-phenyl)-piperazine-1- | 506 507 At




68 [2-(4-Phenyl-piperazin-1-yl)-thiazol-4-yl]- 501 502 +
[4-(3-trifluoromethyl-phenyl)-piperazin-I- [M+H]+ 1 -methanone 69
{2-[4-(4-Fluoro-phenyl)-piperazin-1-yl]- 519 520 ++

thiazol-4-yl}-[4-(3-trifluoromethyl-phenyl)- [M+H]+ pi

erazin-l-yl]l-methanone 70 4-(4-{4-[4
++- piperazine 1- carbonyl] -thiazol-2

il

Trifluoromethyl-phenyl)- 553 554
[M+H]+ i eridine-1-carbon

| e ﬁam&ma -yi)-[2H e 837 538 1 +
bei razm lazol-4-yl]- [M+H]+ imethahone 72
[2 -nlnpr,’-nm 1-\/I\ thiazol4 \yl] 5145-5464=
45 9B ”ﬂNﬁ(Qmﬂbmhﬁdﬁ)?b%&ZIn 1- 48T+ {ABfhethanong 75"
4 ée zﬂ%ﬁ% %‘i‘éﬂo@@e?w)zf)% 544l++  |[M+HT
P razme Car 5] -thiazol-2-yl}- [M+lq+| ieridine-I-carboxyli¢ acid
Dmphﬁx A {Q Tri ﬂdGi’GnlcUlyl- Jllcllyi 619620 ++F
46 p'@(ammwwmm*mmmu}lr{ww feridftfe1-carboxylic hcid
: +
( %%gglgc%!mé digibenze . 1¢f-dlomigta L famide| TE+H]
v g Trlfluoron]'etq%LcPhenyl) 601 602 i+ _
KFol-2-yi—fv+Hfiperidife=tcarboxylic agid (2,3
554 -+
47 -di ny@dhﬁnzmt}ﬂ:wpdwkm@y]mmfae 76 1553 |5 )
4'%&&&%@“3&%@&%@6*‘)&@8 Jpr@igEx&lb‘- b+ | [MHH]
o] )erazm%- fffilr &)%&mf’l az |§ C1Iﬁ:I]+ piperidine-I-carboxylic acid
(l:" ﬂn’Y IICLII_yI IUICI.II o I) d.llllut 7T B .

48 4- :444K$4Fﬂmmbnem§bl'bﬂenyl) 577 578 + @92 _693 .
benzoimidazol-2-yl}-piperazin-1-y1}-{2-[1- [M+H]
(2—triﬂu0romethoxy-benzoyl)-piperidin~4-
y1]-thiazol-4-yl}-methanone

49 | N-(1H-Benzoimidazol-2-y1)-N'-(2- 371|372 4+

+
morphoi'm—4~y1~thiazoie_—4-carbony1)— [ MAH]
guanidine
50 | N-{5-[N'-(1H-Benzoimidazol-2-y1)- 489 1490 A
- +
" | guanidinocarbonyl]-thiazol-2-y1}-2- [M+H]
trifluoromethoxy-benzamide

51 {N-{4-[N-(1H-Benzoimidazol-2-y})- 473 1474 A

' +
guanidinocarbonyl] -thiazol-2-yl}-4- [M-+H]
trifluoromethyl-benzamide _

52 |2-[1-(2-Trifluoromethoxy-benzoyl)- 621 622 At

_ ] . .
piperidin-4-yl]-thiazole-4-carboxylic acid [M-+H]
[5-(propane-1-sulfonyl)- 1H-benzoimidazol-
2~yl]-amide '

53  |N-{4-[N'-(1H-Benzoimidazol-2-yl)- 491 492 A
guanidinocarbonyl}-thiazol-2-yl}-2-fluoro- [M+H]

_ 4-rifluoromethyl-benzamide :

54 | 1-{4-[N'-(1H-Benzoimidazol-2-yl)- 504 505 +H+
guanidinocarbonyl]-thiazol-2-y1}-3-(2- [M+H]
trifluoromethoxy-phenyh)-urea |

55 1~(2—Tﬁﬂuoromethoxy»phenyl)~3—{4~[4—(3— 559 1560 bt

. . . 4+
trifluoromethyl-phenyl)-piperazine-1- [M+H]

| carbonyl]-thiazol-2-yl}-urea




piperazine-l-carbonyl]-thiazol-2-yl}- {M+Ifl+ piperidine-1-carboxylic acid
(2-thiophen-2 1-eth l)-amide 78 4-{4-[4-(3-Trifluoromethyl-phenyl)- 509
510 + iperazine-l-carbonyl -thiazol-2-yl}- +H + 59 piperidine-1-carboxylic
acid iso ro ylamide +++ 79 4-{4-[4-(3-Trifluoromethyl-phenyl)- 627 628 +
piperazine-I-carbonyl]-thiazol-2-yl}- [M+H] piperidine-l-carboxylic acid (2
trifluoromethoxy- henyl) amide 80 4-§4-[4-(3-Trifluoromethyl-phenyl)- 573

56

Sir4—ptperazine=t=caronyithiaz |z Y- M i peridine-ltgarpoxylic
Ot {4 P SloPReHAATIIE BY 4-(4-[4-(B 4%J‘rlfluorgimethyl -ph mqqﬁ? 633
%mmam&hgﬁrﬁ@md] hidrS-AugoiM+H] piidlidiHe-I-carboxylic acid

2 KIS Pﬁé‘%%ﬁﬁé'de 82 IH-{4-2-Y1)- 489 490 +++

Hanteimocaroonyi-tniaz -Z- [M+H] trifluoro hoxy-benzamide 83
AT AR BEropr 508 s0q F1 |2 o o e
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2087 B B ol RiRedinsA - 5 %é? 9565 -
-
thiazol-4-y1}-[4-(3-trifluoromethyl- phenyl)- [M+H]
piperazin-1-ylj-methanone

209 |{2-[1 —(3~Methoxy~benzoyi)—_piperidin«4-y1]’— 558 559 +
thiazol-4-y1}-[4-(3-trifluoromethyl-phenyl)- [M+HT
piperazin-1-yl]-methanone

210 | {2-[1-(4-Methyl-3,4-dihydro-2H- 599 600 ++

. . g +
benzof1,4] oxazine-7-carbonyl)-piperidin-4- [M+-H]
y1]~ﬁliaz01~4~yl}—[4—(3—triﬂuoromethy1—
phenyl)-piperazin-1-yl]-methanone

211 {2-[1—(Quinoxaline—6~carbony1)~piperidin~ 580 581 +
4-y1]-thiazol-4-y1}-[4-(3-trifluoromethyl- M+H]
phenyl)-piperazin-1-yl]-methanone '

312 | {2-[1-(Thiophene-2-carbonyl)-piperidin-4- |534 |535 - +
yl]-thiazol-4-yl}-[4-(3-trifluoromethyl- [M+H]™
phenyl)-piperazin-1-yl]-methanone

213 | {2-[1-(Benzo{blthiophene-2-carbonyl)- 584 585 ++

| piperidin-4-y1}-thiazol-4-y1}-[4-(3- [M+HT
trifluoromethyl-phenyl)-piperazin-1-yl}-
methanone )

214 | 3-Phenyl-1-(4-{4-[4-(3-rifluoromethyl- 554 1555 ++
phenyl)-piperazine-1-carbonyl]-thiazol-2- [M+H]
yl}-pipetidin-1-yl)-propenone

215 | {2-[1-(3-Fluoro-4-trifluoromethyl- 614 1615 ++
benzoyl)-piperidin-4-yl}-thiazol-4-y1}-[4- IMHHT




thiazol-4-yl}- 4-(3-trifluoromethyl-phenyl - [M+ + 71 i erazin-I-yl
-methanone 205 {2-[1-(4-Trifluoromethoxy- 648 649 +
benzenesulfonyl)-piperidin-4-yl]-thiazol-4- [M+H]+ yl } -[4-(3
-trifluoromethyl-phenyl) i erazin-I- []-methanone 206
{2-[1-(4-Chloro-benzenesulfonyl)- 598 599

piperidin-4-yl]-thiazol-4- yI} [4-(3- [M+H+ _tri

+

-é th?qngg r%ﬁ]a éflaiﬁi@-ﬁqmu

Ifluornmpfh)ll-phW
oromethyl-phenyl)- 621 622 + -

i) azo -2-yl}- [M+H]+ i eridjne-1-sulfonyl)-
hemhaaeatamide 208 [2-(1-Benzenestterlyl-piperidim=4-yi)- 564 565 F
216 thigzol-6s W&riéiﬂ(\ﬁ}mﬁuﬁedmbﬂwmmg— e ]:E%?azin_l_yl T
ethanon a{t&zsy?hmzoyl -piperidwi4ER)]- 558|559 +
e %%'%orom neny)- [W+H]+ | erazin-L-yi
"ﬂét@%ﬂ@@%@@[ MP*%% Hikydrp-21-1} 599 600 ++
bpnzeb tﬁ}@mzlne -7- Carbonvl) piperidin-4-|[M+H1! yi}-thiazel-4-{-F4-(3
217 't”{ ﬁ) hg&%‘lﬁeﬂﬁfﬁ d}(ﬁﬂh@i@lhanﬁﬂé 211387 [
{2 ifloxa ? 580 581 MAH]T
4'%‘%?932&9*%]}1 Hlé Ometﬁy M+Hi]+ hehyl)-pi erazin{-yl
-methaflanesatthi2-phaTHiopiperiain-tatbonyl)-piperidin-4- 534 535 +
yl l-4-yI}-[4-(3-trifluoromethyl- [M+H]+ henyi)- _

2135“{%3%&-;;?’3/ anone 73 12-11-(Benzolpjggop -2;carboina4>+ 584
trifluoromethyl-furan-3-carbonyl}- [M-+H]
piperidin-4-yl} -thiazol-4-y))-[4-(3-
{rifluoromethyl-phenyl)-piperazin-1-ylf-
methanone ‘

219 {2—[1-(3,5uDimethyl.-isgxazoIe~4mc;arbony1)— 547 548 . +

' piperidin~4~y1]-thiazol—li—yl}—[4~(3f [M+H]

 trifluoromethyl-phenyl)-piperazin-1-yl}-
methanone -

220 (2—{1—[4-(4~C}ﬂ0ro~benzenesulf0nyi)—3— 722|723 . +
meﬁ1y1~thiophene~2-carbonyl]«-piperidin~4— [M+H]}
yl}-thiazol-4-y1)- -[4-(3-trifluoromethyl-
phenyl)-piperazin-1-y1]- -methanone

221 | {2-[1-(4-Methyl-{1,2 .3 Jthiadiazole- 5 550|551 ) +
carbonyl)-piperidin-4-yi}- -thiazol-4-y1}-[4- IM-+H]
(3wtriﬂuoromethyi-phenyl)—piperazim1--y1]~
methanone

222 {2—[1n(PyridineS~carbony1)~piperidin—4— 529 1530 ) +
yl]—thiazol-«4—y1}-[4—(3-tdﬂu0romethyl- [M+H]
phenyl)—piperazin—l—yl]—methanone

223 {2~[1-(2~Triﬂuoromethoxy—benzcyl)— 612 613 At
piperidin-4-yi}-thiazol-4-y1}-[4-(3- [M+HT
trifluoromethyl-phenyl)-piperazin-1-yli-
methanone

224 |3-Cyclopentyl-1-(4-{4-[4-(3- 548 | 549 +
trifluoromethyl-phenyl)-piperazine-1- M+HT
carbonyl}-thiazol-2-yl}-piperidin-1 -y1)-




piperidin-4-yl]-thiazol-4-yl}-[4-(3- [M+H]+

trifluoromethyl-phenyl)-piperazin- | -yl] methanone 214 3
; -Ph -1-(4-
{AF]- [4-(3 -trifluoromethyl- 554 555 ++ ek
phenyl)-piperazine-I-carbonyl]-thiazol-2- [M+H]+ yl}- iperidi

: yl}- iperidin-1- 1)- ro
enone 215 {2_—[1-(3-Fluoro-4-tr|fluoromethyl- 614 615 +++ benzo&l)-pi
eridin-4-yl -thiazol- 4-y|}-[4- [M+H]+ 773

(A trifluoreom

PeAU AN A ol i
225 [ ﬁ ?%ﬁ%ﬁﬁ{%@k&n&ﬁ@eﬂ&m‘w SR8 (619 |+
(SRR R oo e 7Y
daiberigingindlihiaaoli-rhbFaraanang i+
226 23{§' flue B?ﬁ%ibﬁiy@ﬁﬁﬁﬁ)mwﬁm -1 -yl] méthlanoPée96 697 P8
A i’é%% o o) e o
metfan ﬁﬁ?%fﬁ‘yi c? xazole- Z-cp 1Enyl)-p_|perai_|n-1-yl]-
onyl)- 547 %48
p B%iﬂbﬁ(ﬂxéﬂ] thlazol 4- yl} [4-(3- [M+H]+
227 gy aPReRy)RiesyAziRdryl]: methassme 536 N
piperidin-4-y1}-thiazole-4- carbonyl)- [M+HY
1,2,3 4-tetrahydro-isoquinolin-1-y1}- _acetic '
acid methyl ester
228 1—(2-{1—[2-(4-F1uor0«-phenyl)-acetyl}-_ 516 1517 +
piperidin—4—y1}~thiazole—4~carbony1)—4—- M+H]
_phenyl—piperidine—4~carborﬁtrﬂe
329 | 2-(4-Fluoro-phenyl)-1-(4-{4-[4-(2- sit {523 +
methoxy—phenyi)upiperazine-1~carb0nyi]- [M~T~I-I]1L
thiazol-2-y1}-piperidin-1-yl)-ethanone
230 {2—[1—(Furan—2~carbonyl)—piperidin—4-—yl]— 1518 1519 +
thiazol-4-y1}-[4-(3-trifluoromethyl-phenyl)- [M+H]
piperazin-1-yl]-methanone
231 1~{4—[4-(4-Buty1~piperazine-1-oarbonyl)~ 472 1473 +
thiazol-2-y1]-piperidin-1-y1}-2-(4-fluoro- [M+HT
phenyl)-ethanone
232 11-{4-[4-(6,7-Dimethoxy-3-methyl-3 A- 537 538 +
dihydro«1H—isoquinoline~2—éarbonyl)~ [M+H}+
thiazol-2-y1]-piperidin-1-y1}-2-(4-fluoro-
phenyl)-ethanone
233 | 1-{4-[4-(6,7-Dihydroxy-1-methyl-3,4- 509 {510 +
dihydro-1H-isoquinoline-2-carbonyl)- M+
thiazol-2-y1]-piperidin-1-y1}-2-(4-fluoro-
phenyl)-ethanone
234 1—{4-[4—(6,7«Dimethoxy—1—methy1-3,4- : 537 1538 |+
dihydro-1H-isoquinoline-2-carbonyl)- (M+H]
thiazol-2-y1]-piperidin-1-yl}-2-(4-fuoro-
phenyl)-ethanone
1235 1-(4-{4- 1~(5-Chloro-2-methylamino- 602 603 +




5

10

13

220 (2-{1-[4-(4-Chloro-benzenesulfonyl)-3- 722 723
methyl-thiophene-2-carbonyl]-piperidin-4- [M+H]+
yl}-thiazol-4-yl)-[4-(3-triiluoromethyl- henyl - i erazin-l-yl -methanone 221
{2-[1-(4-Methyl-[1,2,3]thiadiazole-5- 550 551
carbonyl)-piperidin-4-yl]-thiazol-4- yI}_j[ﬁf [M+H]+ (3-
trifluoromethyl-phenyl)-piperazin-l-yl] methanone 979

{A]gge s casomeaaas-g: 526 530 o (i) |
y azo uoromy thyl-IM+H]i henyl)-pi erazinn-Iryl
et é%é%ﬁkg pf‘??ﬁﬁorw ‘%xy- enzoyl)- 612 613 +#+
psrﬁéri‘dmmwetm@z@hanonem (3-[M+H]+

236 trifu #3 @rag.z_uwﬂuometh‘amm e 286 +

3+C cloen -4 4[42& "
+
trﬁﬁ% eny plp%é)rgzzkiél-ll- +x]+ carbon[i\//ll-tﬁl—“‘a
ooiﬁlzﬂw‘pmbndwmiemmem an-l-one. 225

2375'% 34 mﬁl%tﬁi% H%-Rhﬁlw-ﬂﬁggem&;l ?1 am% 494 +
+H]+ i eri T
-tk ?{zfzépi Ranon yﬁyl (3-Dimethy ghrﬁﬁg benzoyl)- 571

57 Elpﬁﬂdéh%imlmﬁmﬁ%fm 4- Vn m (3= [M=Hi]+

238l lu 4omqmzt«m}ﬁmme@ygzmpbwmenh fde 2377 +

_.Q.L,w

2L(2
ol % Aﬁf'“az%@? L ety H
1. X% AneneaHya isthanaBiin-1-]-acetic
239 | {2-[1~2,5-Dimethoxy-phenyl)- plper1d1n~4~ 560 1561 +
yl]-thiazol-4-y1}-[4-(3-trifluoromethyl- IM+HT
phenyl)-piperazin-1-yl]-methanone
240 | 4-{4-[4-(3-Trifluoromethyl-phenyl)- - 633 1634 ++
piperazine—l—carboﬁyl]_—ﬂﬁazoi-Z-yi}~ _ M+H]

piperidine-1-carboxylic acid (3,4,3-

trimethoxy-phenyl)-amide

D The biological data refer to resuits obtained from the NF-xB inflammation assay.

[<+” stands for 50-80% inhibition, “++” means §0-90% and “+++" stands for 90-100% inhibition]

Proteasome assay: : :

The chymotryptic activity of the 20S proteasome _(Imr_natics, Tiibingen) was determined
using a Tecan Ulira plate reader and Suc-LLVT-AMC as substrate (Bachem). In the wells
of a black 96 well poiypfopylene plate, 2 pl of the respective inhibitor dissolved in DMSO
were mixed with 50 ul substrate solution (25 mM HEPES pH 7.5 at 20°C, 0.5 mM EDTA
and Suc-LLVT-AMC (in the éppropﬂate concentration) and the reaction was initiated by
adding 150 pl proteasome solution (1.3 pg/ml 208 proteasome in 23 mM HEPES pH 7.5 at
20°C, 0.5 mM EDTA, 0.033% (w/v) SDS). Substrate h‘yc_irolysis was followed by
\ﬂuorescence spectroscopy (excitation wavelength: 360 nm; emission wavelength: 465 nm)
for 20 min at 30°C and initial velocities were calculated and expressed as change In

relative fluorescence units (RFU) per second.
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acid methyl ester 228 1-(2-{1-[2-(4-Fluoro
cid me | | -phenyl)-acetyl]- 516 517
plperldln 4-yl}-thiazole-4-carbonyl)-4- [M+H]+ heZlyI- i V!

eriduie-4-carbonitrile 229 2-(4-Fluoro-

. _ phenyl)-1-(4-{4-[4-(2- 511 523 +
methoxy-phenyl)-piperazine-I-carbonyl]- [M+H]+ thiazol-2-yl - i eridin-I-
1)-ethanone 230 {2-[1-(Furan-2-carbonyl)-piperidin-4-yl]- 518 519 +
thiazol-4-yl} -[4-(3-trifluoromethyl-phéhyl)- [M+H]+ i

For til%g?ﬁ 1}%‘ gth %@%@d@% i (@oﬁb’éﬁl‘r@ﬂﬂﬁfaﬁnﬂﬂh&mmmyxﬂdﬁor 50%
mhlblu{ﬂrmt(&ﬂs@meg;%;;é? m%éﬁ%;%%"ﬁ Ao RSVl $0ANeNE Sttt was
reco%:h ;éﬁc?:glfl ;?pqerl é]?l{qé@ - 2-CAreeRYDx M fid]d suitable program.

1-yl}-2-(4-fluoro- henyl
The &dfrd dﬁdzmwdvewmmﬁ%g&tr\%%le nl%%ﬁée yaaMe 293

L dlhydroci]i? somllno‘!lnr1 Sonyn [M+Ifl+
lpen -yl}-2-{4-fluoro- henyl)-e ne+ 2
irﬁu%rﬁér{%ﬂ@ﬁnﬁlmm@m@hfmé ORE MOBR S y) é‘x‘\?ﬂ? 34
PBM%V %?17}%%?0%8 %C?J“” tﬁecé‘i&%/ﬁhe[&ﬂmlyl]vbmmeers with the help of ACCUSPIN™
piperidin-I-yl}-2-(4-fluoro- Il, hen 1) &h 23 _
Sys’éx@m{mm&qne@hywmﬁmmgogag@gl anfyresuspende 5619 SndititfDlibecco’s
@%ﬁ%ﬁ? oniie Hﬁdﬁﬁﬂﬁ&f?b“ﬁ%&%ﬂﬂ]ﬁem and 2 mM Glutamine.
1Z701-2-3/}-piperidin-l-yl)-24-flyoro- he )-ethan
The cells were stimulated with 2 pg}/ ml phytohemoagg 'R{ nanng prescnce of test
compound or blank vehicle for 72 h. 4 h prior to the end of the incubation period, 5-bromo-
2’-desoxyuridine (BrdU) was added to label the proliferating cells. After the incubation,
the cells were separated by centrifugation and the culture supernatant removed.
Incorporated BrdU was quantified with the help of an enzyme-linked immunosorbent
assay.
For the determination of the 1Cso- values (concentratlon of inhibitor required for 50%
inhibition) at least four different inhibitor concentrations were applied. Each data point was

recorded in triplicates. Curves were fitted with the a suitable program.

Tnfluence of compounds according to the invention on proliferation of T-cells
Compounds according fo Examples 1-24 resulted in an inhibition of more than 50%

compared to control experiments.

The average ECso of the compounds were between 3 and 40 pM.

Thus, the compounds of formula T are suitable for treating inflammatory diseases or

diseases associated with Teells.

Inhibition of NF-xB-induced inflammation:

For the determination of anti-inflammatory activity of the compounds the PRINCESS®
NINA Instant Assay from Cell Culture Service GmBH was used. This assay is based on
recornbinant A549-NF-kB-SEAP reporter cells preseeded in  96-well flat bottom plates As
the transfected reportergen for SEAP (secreted embryonic alkaline phosphatase) is under

transcriptional control of a NF-xB-responsive element, the expression of this reporter is
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236 2-(4-Fluoro-phenyl)-1-(4-{4-[2-(4-fluoro- 495 496 +
phenyl)-pyrrolidine-I-carbonyl]-thiazol-2- [M+R]+ 1 - i eridin-1-yl -ethanone
237 2-(4-Fluoro-phenyl)-1-{4-[4-(4-pyridin-2- 493 494 +
yl-piperazine-I-carbonyl)-thiazol-2-yl]- [M+H]+ i eridin-l-yl}-ethanone 238
1-(4-{4-[4-(3-Chloro-phenyl)-piperazi f;)e-l- 526 527 +
carbonyl]-thiazol-2-yl}-piperidin-I-yl)-2= [M+H]+ 4-fluoro- henyl)-ethanone b
acti‘%ﬁh%[ﬁll- %ﬁ%ﬁ%lﬁgﬁym%fWr@MM@G@iB@MﬂMe supernatant can be
yll-thiazol-2-yl;-|2-(S-rhuoro » ' /ot ds that inhibit the NF-
deteetealzy thy cheBHERBRESSAY %ﬁ%ﬁ%@rofﬁg&%{ﬂgﬁgﬁyﬁ)- 633 634 ++
B %&f@%ﬁ‘&ikﬁﬁ&ﬂh&ﬁ-%@@%&iy&y B:idgd]m@b' hnhmael' i slcea:anb@d@mslacid
/4,5 trimethoxy- henyl)-amide 1) The biologic refer.ta iesults. e cells
Foliobiaind® fovh theciiraike iﬁﬂé?nrﬁ}at’?o%’aééay?ﬂs%aérj\‘g?%or?f%%’%o@ﬂ > e ee
oo DRG0 004,806 v shporinddn 00-L008impititilyon with
WeIbiBteasome assay: The chymotryptic activity oirtge ZQES}?tgrO{[leasggS]e%ataseS were
an(fmmE&.TﬂﬁR@mWag%té%iW"ﬁsmé AT B PR Tate reader
. _and Suc-LLVI-ANE as substrate(Bachem) b the wells i afblakvBg then was
ma%@ﬁtﬁ(glﬁﬂf&ég ene plg%_, 2 | of the respective.inhibitor dissplved.in D%%O Ultra
quangfiedriven vuitn BE |lSubBerarI SO RMBHADS HRFHEPE Bh9iC, 8‘?‘?1.11 )
mM.EDTA 10 and Syc-LLVTAME (e eptepaateRostentationmaniculate
readfy gaé’&%%jf%vg%%ist\g%eq b(;/ gddingq 150 I%roteasome solution (1.3
viaglindgGshpioteasdthe Mio®safHHEBSeYAL 7.5 at 20C, 0.5 mM EDTA,
0.033% (wlv) SDS). Substrate hydrolysis was followed by fluorescence
spectroscopy (excitation wavelength: 360 run; emission wavelength: 465
nm) for 20 ruin at 30C and initial velocities were calculated and
expressed as change in 15 relative fluorescence units (RFU) per second.

75 For the determination of the IC50 values (concentration of inhibitor
required for 50%



inhibition) at least four different inhibitor concentrations were applied.
Each data point was recorded in triplicates. Curves were fitted with the a
suitable program. The Compounds have average activities between | and
30 sM 5 T-Lymphocyte Proliferation Nssay: Inhibition of stimulated

CLRgNpheral blood monocytes (PBMC). PBMCs were isolated from the blood
~ of healthy volunteers with the help of ACCUSPINTM System Histopaqua
-1077 tubes, washed and resuspended with lob cells/ml in Dulbecco's
1. modifiedrpagirsomadiliecLATtRRINGg AP fetak eaéraarum and 2 mM
Glutamine. 10 The cells were stimulated with 2 pg/ml phytohemoagglutinin
in the presence of test compound or blank vehicle for 72 h. 4 h prior to
the end of the incubation period, 5-bromo- 2'-d&soxyuridine (BrdU) was
added to label the proliferating cells. After the khcubation, the cells were
separated by centrifugation and the culture supernatant removed.
Incorporated BrdUAvas quiantified vy)\ Ip of aRenzyme-linked
iqwrguﬁilosbgpbnt : eternfination of the 1C50 values
\nhibi i inhibition) at least four
plied. Each data point wgs
recorded in triplicates. Curves were fitted with the a suitable program. 20
wheiflence of compounds according to the invention on proliferation of
R! T-cellagampaundsaaeqsding tevxsumplescldalrsulitegyiaranyinibitiongbalkyl,
more than 50% compared,to control experiments. The average EC50 of
the BalRBbURdE \weTk BetEEIRS 2l Jo'wrarlisupRiRsrpirgest. arvialkyl or
formulad@tedsuiipiigfor treating inflammatory diseases or 25 diseases
, associated with Tcells. Inhibition of NF-tcB-induced inflammation: For the
R” detePiRshismior Sisifinmatory activity of the compounds the
PRINCESS(r) NINA Instant Assdy from Cell Culture Service GmBH\was
used. This assay is based ®n recombjnant Ap49-N xB-mrter 5
cells preseeded in 96-well at'Bhottom plates. A&the transtdited N—R
reportergen for SEAP (secreted ¥mbryghic alkaling, phoSphatgse) is Qinder
transcriptional control of a NF-KB-responsive element, the expression of
this reporter is 76 activated upon stimulation with TNF-a. SEAP secretion
R? Into iﬂh%ﬁéﬁ&éiﬁl?“@@ﬁ%@ﬂ% C%H{?@ cycloalkyl, alkoxy, alkylamine, -OH, -SH,
alkylthio, hydroxyalkyl, haloalkyl, haloalkyloxy, aryl or heteroaryl,

R independently represents alkyl, cycloalkyl, alkoxy, alkylamine, alkylthio,
hyvdroxyalkyl, haloalkyl, haloalkyloxy, aryl or heteroaryl;

R independently represents H, COR®, SOR®, SO,RS, SORS, alkyl, cycloalkyl, alkoxy,
-NH,, alkylamine, -NR7COR6, halogen, -OH, -SH, alkylthio, hydroxyalkyl,
haloalkyl, haloalkyloxy, aryl or heteroaryl;

R® independently represents H, alkyl, cycloalkyl, -NH,, alkylamine, aryl or heteroaryl;

R’ independently represents H, alkyl, cycloalkyl, alkoxy, -OH, -SH, alkylthio,

hydroxyalkyl, aryl, or heteroaryl;

180, or 1;

1s0,0r1;

X is CO or SOq;

al



detected by the chemiluminescent substrate CSPD(r). Test compounds

that inhibit the NF- KB activation show reduced SEAP activity and reduced

luminescent readout. Following 18 h of reactivation at 37 C, 5 % CO2 and

90 % relative humidity, the cells 5 were incubated with 0.01 up to 100 M

of test compound for 4.5 h before stimulation with 2ngiml TNF-a. After

stimulation with TNF-a for 22 h endogenous phosphatases were
wharrgtivatbeyhaerus pD) stisdratBonss s ispies fddinoamis. Smabed divifys-alkyl,

preﬁéi@l‘ilw&&rﬁuﬁﬂilﬁﬁﬁl&héﬁﬂﬁﬁﬁﬂ G Hdnnescentnastelativaiight tnkginched Co-
gwg:ﬂe W%aﬁ;ﬁg&aEulgl%llc%%ge"CgEe%—ﬂ FIR %&tuéy ﬁ%ﬁrd&%r}) tionally be
ua ate via fitt %

g%}g icates and EC50 values ware calc Ing functi
SUb S IO SO EECOPSNRAST “CLAIMS 1. A compound of the general
formula (I) and salts thereof, O N Rz R1404'4-N/S (I) wherein R’

whdRGEPRAdEY J&&Gﬂ%fr&té pvdirgen, Cﬁ%ﬂiﬂ hy‘ifRXy@'kyb(bﬁlﬁé"kyLNR -CO-

XY, Ut ryl, |, substitu Qa

I ey S e I e S e Sl
allkR5 e INai51S Snomba k3 dhdépe e ntioapresdits-aRy| abydibadkyy droxyalkyl,
hy dKQYio Al 8RIRG 0 SH hafRfdil il kb(ﬂi*@)'&lk?bfg{?% Ikybyalgalkylheteroaryl;

haloalkyloxy, aryl or heteroaryl R4 independently represents alkyl,

cycloalkyl, alkoxy, alkylamine, alkylthio, hydroxyalkyl, haloalkyl,
whetgindikylBxderapfest erarsasils RS |h@|1@aﬂfa&ehr@r¢épj@é§énﬁéhérl coRroglkyl, aryl,
hetSQRE 0B0ARBaROBRG, alkyl, cycloalkyl, alkoxy, -NH2, alkylarnine,

-NR7COR®6, halogen, -OH, -SH, allcylthio, hydroxyalkyl, haloalkyl,

haloalkyloxy, aryl or heteroaryl;
wherein a cycloalkyl group denotes a non-aromatic ring system containing three to eight

carbon atoms, wherein one or more ¢f the carbon atoms in the ring can be substituted by a
group E, E being O, S, SO, SO,, N, or NR™, R™" being as defined above;

wherein an alkoxy group denotes an O-alkyl group, the alkyl group being as defined above;

the alkoxy group is preferably a methoxy, ethoxy, isopropoxy, ~butoxy or pentoxy group;

wherein an alkylthio group denotes an S-alkyl group, the alkyl group being as defined
above;

wherein a haloalkyl group denotes an alkyl group which is substituted by one to five
halogen atoms, the alkyl group being as defined above;

wherein a hydroxyalkyl group denotes an HO-alkyl group, the alkyl group being as defined
above;

wherein a haloalkyloxy group denotes an alkoxy group which is substituted by one to five
halogen atoms, the alkyl group being as defined above;

wherein a hydroxyalkylamino group denotes an (HO-alkyl),-N- group or HO-alkyl-NH-
group, the alkyl group being as defined above;



R6 independently represents H, alkyl, cycloalkyl, -NH2, alkylamine, aryl or
heteroaryl; R7 independently represents H, alkyl, cycloalkyl, alkoxy, -OH,
-SH, alkylthio, hydroxyalkyl, aryl, or heteroaryl; pis 0, or 1; qis0O,orl; X
is CO or SO2; 78 wherein an alkyl gr70(’up, if not stated otherwise, denotes
a linear or branched Ci-C6-alkyl, preferably a linear or branched chain of
one to five carbon atoms, a linear or branched C2- C6-alkenyl or a linear
whespirancHEd epeEmin AGED AHEN- ek optididinied slmsnthediy! goup
beirf 4 QL MRIEBPstituents R'; wherein R' independently represents H,
-CONIIR", -CR"0O, -SO2NR", -NR"-CO- haloalkyl, -NO2,
-NR"-S02-haloalkyl, -NR"-S02-alkyl, -S02-alkyl, -NR"-CO-alkyl, -CN, alkyl,
whe¥loalyb Rmineaiky c RikMIRMIOLAKORYIo M orS6hiadkylthio,
hydroxyalkyl, hydroxyalkylamino, halogen, haloalkyl, haloalkyloxy, aryl,
arylalkyl or heteroaryl; wherein R" independently represents H, haloalkyl,
droxyalkyl., alkyl,.cycloalkyl, aryl, heteroaryl or aminoalkyk wherein a
oo D Y R Ok MO O BB atoms,
whighypan o BrobasuRaierésd breet ﬁﬁéﬁéféfﬁl%éﬂ%%ﬁﬁ Ritowhern theigingdefined
abo€aN be substituted by a group E, E being 0, S, SO, SO2, N, or NR", R"
being as defined above; wherein an alkoxy group denotes an O-alkyl
group, the alkyl group being as defined abqve; the alkoxy.group is . . .
SRS A, SRR Soo oD ISArIcg GiBagpich conains
at ladkerain datatkylthio igcoup, densiesianchralkid graumctiialkybgrotin heingsed to
s defined above; wherein a haloalkyl group denotes an alkyl gro s
anoflRiGHTS S0 G B R To hUE HATRgRr Ao RSTIE ST BIGUD Beimgherein R
is angsiafineshabave; wherein a hydroxyalkyl group denotes an HO-alkyl
group, the alkyl group being as defined above; wherein a haloalkyloxy
group denotes an alkoxy group which is substituted by one to five
2. halopencatapasnthecadylrgrovpl bieinpwiscadfined above; wherein a
hYdrOX);()?m_i:iﬂ\gl]% group &enotes an (HO-alkyl)2-N- group or

h
wheé

HOJlk

3. The compound according to claim 1 wherein

p=0,q=1,and X = S0,.

4. The compound according to claim 1 wherein

p=1,q=1,and X = CO.

5. The compound according to claim 1 wherein

p=1,q=1,and X =S50,

0. A compound of the general formula (11I) or a salt, or a stereoisomer thereof,



group, the alkyl group being as defined above; 79 wherein an alkylamino
group denotes an HN-alkyl or N-dialkyl group, the alkyl group being as
defined above; wherein a halogen group is chlorine, bromine, fluorine or
iodine; wherein an aryl group denote$@n aromatic group having five to
fifteen carbon atoms, which can optionally be supstituted by one or more
substituents R', where R' is as defined above; wherein a heteroaryl group
denotes a 5- or 6-membered heterocydlig, which contains at least
one heteroatom like 0, N, S, wherein said éterb{:yclic group can be fused
to another ring and can optionall ubstituted#fy one or more
substituents R', wherein R' is agdefin&®q above. 2. The compound
according to claim 1 wherein p30, g=l, ®. 3. The compound
according to claim 1 einp= q 1, and X = SO2. 4. The compound
according to claim 1 wher p=1,g=l;andX=CO. 5. The compound
according to claim | Whereﬁﬁp=1,q:1, andX=S02. 6. A compound of the
general formula (Ill) or a sdit, or a stereoisomer therddf} 80 R4 [ N A-~-N\

RS R34 | R2 (m) wherein
R'  is-C(OR’, «C(O)CHR'R?, -C{OINR'R?, -C(OYOR', -R'C(O)R?, -C(S)R;
is H, atkyl, cycloalkyl, heterocycloalkyl, haloalkyl, hydroxyalkyl,

hydroxyalkylamino, alkylamino, heteroaryl, alkylaryl, aryl,

is H, halogen, alkyl, haloalkyl, aryl or heteroaryl;

is H, halogen, -CONR"NR”R®, «(CHy)aryl, -(CH2),NR'R?, -C(O)NR'R?,
N=CR'R¥, eycloalkyl, haloalkyl, hydroxyalkyl, hydroxyalkylamino, alkylamino,
heteroaryl, alkylaryl, or aryl;

is H, halogen, alkyl, -CONR)NR'R®, (CH,)paryl, -(CH,),NR'R?, -C(ONR'R?,
N=CR'R?, ¢ycloalkyl, haloalkyl, hydroxyalkyl, hydroxyalkylamino, alkylamino,
heteroaryl, alkylaryl, or aryl;

is H, halogen, atkyl, -CONR"NR” R?, -(CH,),aryl, (CH),NR'R?, -C(ONR'R®,
N=CR'RE, -NR'C(O)R®, cycloalkyl, heterocycloalkyl, haloalkyl, hydroxyalkyl,
hydroxyalkylamino, alkylamino, heteroaryl, alkylaryl, or aryl;

independently represents H, -CN, -OH, -SH, -CO,R*, -C(O)R', -SO,NR',
-NRYRY, -C(OINR'R?, -80,-alkyl, -SO,RY, SO;RY, -N=CR*R", -NRYC(OR", -
NR*-CO-haloalkyl, -NO,, -NR*-SOs-haloalkyl, -NR*-80,-alkyl, -NR*-CO-atkyl,
-NR“‘(CHz)pheterocycle, alkyl, cycloalkyl, alkylamino, alkoxy, alkylthio, -
O(CH2),fO(CH,),]OCHs, -C(NR*)NR* benzimidazolyl,
—C(NR[V.)NRK‘lbenzthiazolyl, ~C(NR4")NR4’benzuoxazolyl, hydroxyalkyl,

wherein R* and R® are not both H at the same time;



Rris -C(O)R', -C(O)CHR'RS, -C(O)NR'R8, -C(O)OR', -R'C(O)RS, -C(S)R';
R2 is H, alkyl, cycloalkyl, heterocycloalkyl, haloalkyl, hydroxyalkyl,
hydroxyalkylamino, alkylanino, heteroaryl, alkylaryl, aryl; R3 is H, halogen,
alkyl, haloalkyl, aryl or heteroaryl; R4 is Bl halogen, -C(NR)NR'RS,

'(CE@; }ﬂry’c@ﬁ@ﬂl\l ﬁ&y’ﬂggﬁ%ﬂ?%al'r!)\{!g%&haaBﬁHfM(fl%ll&lﬂkyloxy, aryl,

haloalkyl, hydroxyalkyl, ‘hydroxydlkylamino, alkylamino, héteroaryl,
alkytatpiksl ergl hRe s ¥ l¢alogen, alkyl, -C(NR)NR"RS, -(CHZ)paryl,
-(CH2)pNIR7RS, -C(O)NR'R8, -N=CR'R8, cycloalkyl, haloalkyl,

; h)é(jroxyalkyl, hydroxyalkylamino, alkylamino, heteroaryl, alkylaryl, or aryl;

R’, R' igd¢phadegen reprsscncii Ry NRY RSy cl@ B2 pheiarotoHiog iR zagalkyl,
CQINBIR LNFERIRR MR ACRIBexc etk PRLRLAEYSIOaYlary ), or
haloallcyl, hderoxyaIkyI, hydroxyalkylamino, alkylamino, heteroaryl,
alkydatyl, or aryl; Rb independently represents H, -CN, -OH, -SH, -CO2R",

A CQRA :22NR4, -NR4*R5, -C(O)NR'R8, -SO2-alkyl, -SO2R4,

SO3R4, -N=C§4'R5, -NR4C(O)R4", - NR4'-CO-haloalkyl, -NO2,

X _NRaNR2-Paatk@RNR4-SO2-alkyl, -NR4-CO-alkyl,

7 -N Fié'ﬁ%‘}%ﬁh’?ﬁ?@%’@ﬁ, tﬁgfyqu@qglmzalkylgmino, alkoxy, allcylthio, -

2,O(C;H2)p O(CH2) IqO?HS, -C(NR4")NR4'benzimidazolyl,

R* _c(Rsra" Rh"r%ﬁ&ﬂﬁ%zo@[@ NRYIEY b Es@exebIp Ik Rl dhaggdndy
th{fd%gﬁm, B?d%%ﬁﬁ&ﬁ&&hﬁ%ﬁl&%ﬁé&?ﬂ%%ﬁ% alkylaryl, or arvl;
hydroxycycloalkyl, hydroxyalkylamino, halogen, haloalkyl, haloalkyloxy,

P arylis af@dikyl or a heterocycle; R', R8 independently represent H,

q halqg@qo@fcloalkyl, heterocycloalkyl, haloalkyl, hydroxyalkyl,
hydroxyalkylamino, alkylamino, -NHaryl, heteroaryl, alkylaryl, or aryl; A is

r CO‘érOS‘@Z';;X isNR2,0,5,0orCR2"; ZisNor CR2:if Zis CHthen Xis 0

R? hABZRRIS FhraliorhisCIOINRR, -6D)RY, cycloalky, hieireyclogsrre, -

: haloalkyl, h drox%alk%/l, hydrogglléylanyno, alkylamino, heteroaryl,

SO layNBr Bryi-SOz-alkyl,-SO:R", SOsR”, -N=CR"R”, -NR" -CO-haloalkyl, -NO», -

NR*-80,-haloalkyl, -NR*-80,-alkyl, -NR*-CO-alkyl, -NR* (CHy)pheterocyele, alkyl,

cycloalkyi, alkylamino, alkoxy, alkylthio, -O(CH;),[O(CH,), };OCHs, -

CONR')NR*benzimidazolyl, -C(NR*)NR®benzthiazolyl, -CONR')NR®benzoxazolyl

7-a

hydroxyalkyl, hydroxycycloalkyl, hydroxyalkylamino, halogen, haloalkyl, haloalkyloxy,
aryl, arylalkyl or a heterocycle;

RY, RV, R® independently represent H, halogen, alkyl, -C(NR7)NRTR8, ~(CHy)paryl, -
CHz)pNR7R8, ~C(O)NR7RS, N=CR'R?, mNR7C(O)R8, cycloalkyl, heterocycloalkyl,
haloalkyl, hydroxyalkyl, hydroxyalkylamino, alkylamino, heteroaryl, alkylaryl, or aryl

wherein
an alkyl group, if not stated otherwise, denotes a linear or branched C,-C¢-alkyl, a linear or
branched C,-Cs-alkenyl or a linear or branched C,-Cs-alkynyl group, which can be

substituted by one or more substituents R”; R? being defined as above.
a heterocycle denotes a heterocycloalkyl group or a heteroaryl group;

R represents H, halogen, alkyl, cycloalkyl, heterocycloalkyl, haloalkyl, hydroalkyl,
hydroalkylamino, alkylamino, -NHaryl, heteroaryl, alkylaryl, or aryl;



pislto6;qgislto6; risO0, orl; R9 independently represents H, -CN,
-OH, -SH, -C02R4', -C(O)R4, -C(O)NR'RS, - SO2NR4', -NR4'R",
-S02-alkyl, -S02R4', SO3R4', -N=CR4'R5', -NR4'-CO-haloalkyl, -NO2, -
NR4'-S02-haloalkyl, -NR4'-S02-alkyl,8NR4'-CO-alkyl, -NR4'
a &95@&%&3%‘[&&@{1‘%&%@@%@' néSlIoakYL ‘?ﬂﬁ%@%‘@ﬁl %Bﬂﬁﬁﬁﬁiﬂkmpto eight carbon
~O(CH2)p[O(CH2)p]gOCHS3, - C(NR4")NR4benzimidazolyf,
atons(NRI'GN RADehathig 28] jie- iNRU NP Ddhe ol 61 teyiwestifairgi by a group
RY wgw@%@L&gb@droxyalkylamino, halogen, haloalkyl, haloalkyloxy,
aryl, arylalkyl or a heterocycle; W', R4", R5' independently represent H,
halogen, alkyl, -C(NR)NR"R8, -(CH2)paryl, - CH2)pNR'R8, -C(O)NR'RS,
a hé{gﬁgﬁc'fg%’k}m @%@ﬁ%@t&%ﬂﬁl%ﬁ%fﬁ%ﬁ@ﬁ%’c&%qﬂihg'two to ten carbon
hydroxyalkyl, hydroxyalkylamino, alkylamino, héeteroaryl, alkylaryl, or aryl
atoyhandint HPEIRYE Jieratorblikedtb MNothehwiderdiarsie sTanprear dhe carbon atoms
in tREaNEhes Gl Gl AinRenan PranehsdiGR6-alkenyl or a linear or

branched C2-C6-alkynyl group, w%ic_h can be substituted by one or more.
or shsanserteatyl RIlgHS definehalinstbyb. a Persrsdle denbilpiperazin-4-yl,
piptGIgrec %[ﬂhg{%&%_hgigroaryl group; R7" represents H, halogen,
alkyl, cycloalkyl, heterocycloalkyl, haloalkyl, hydroalkyl, hydroalkylamino,
alkylamino, -NHaryl, heteroaryl, alkylaryl, or aryl; 82 a cycloalkyl group
an ARBAES P ABHRECMANIO NG BYRIGH FLMRAINGME R0 SO SAPIBove;
atoms, wherein one or more of the carbon atoms in thering can be
substituted by a group R9 being as defined above; a heterocycloalkyl

an ol iaeneeslansbis-arorratic! g sy Shed Eonzansingoine 1o dehnedrbliye:

atoms and at least one heteroatom like O, N, or S, wherein one or more of

a hiNRK81R9B. R8RS 10 FheiRo £3N PR SHP IR RY-B B PEIRI AR defingden atoms,

above; or heterocycloalkyl denotes morpholine-4-yl, piperazinyl,
the plkibAppe ke 45/ fsdA8RKA; pyrrolidinyl, azepane- | -yl; an alkoxy
group denotes an O-alkyl group, the alkyl group being as defined above;

a halralkylthio grapRidensies AOS:ANY LAY Rhthaialkyl Qe uRiRe RBined above;

defined above;

a haloalkyloxy group denotes an alkoxy group which is substituted by one to five halogen

atoms, the alkyl group being as defined above;

a hydroxyalkylamino group denotes an (HO-alkyl);-N- group or HO-alkyl-NH- group, the

alkyl group being as defined above;

an alkylamino group denotes an HN-alkyl or N-dialkyl group, the alkyl group being as

defined above;
a halogen group is fluorine, chlorine, bromine, or iodine;

an aryl group denotes an aromatic group having five to fifteen carbon atoms, which can be

substituted by one or more substituents R®, where R is as defined above;

a heteroaryl group denotes a 35- to 10-membered aromatic heterocyclic group which

~ contains at least one heteroatom like O, N, S, wherein the heterocyclic group may be fused



a haloalkyl group denotes an alkyl group which is substituted by one to
five halogen atoms, the alkyl group being as defined above; a
hydroxyalkyl group denotes an HO-alkyl group, the alkyl group being as
defined above; a haloalkyloxy group §énotes an alkoxy group which is
to ARitutad bymanadoHive-balenenatoms. the alkyhorpup heingas sefingdituted
. . above; a hydroxyalkylamino group denotes an (HO-alkyl)2-N- group or
indgpendgri NI o8 SV pR ek SEBRT S RbeRg s difified apdird dhpve:
alkylamino group denotes an 1-iN-alkyl or N-dialkyl group, the alkyl group
being as defined above; a halogen group is fluorine, chlorine, bromine, or
a allgyihing: AfrPRAIETbET R ABREL 8 AR BTHIC SR otipt A Ro¥e el bound to
an A FRIAIOMNSs WhicR CabRe WwuhstiuieddaonaeEimare isvbstituents Rl

where R9 is as defined above; a heteroaryl group denotes a 5- to

moiphy P hEr SRRtk Hetaroel Hic ¥o8R which contains at least one
heteroatom like O, N, S. wherein the heterocyclic group may be fused 83
to another ring, and the heterocyclic group or the fused ring can both be

7. subStitamBECIRASH RIS By et (Nbre & TR MLR N RERIEIBMIRE is
as defined above; a alkylaryl or arylalkyl gmm/‘?éh%t:s an alkyl group as
defined above, which is bound to an aryl ffagment as defined above via a
single bond, wherein the linkage tcf 'E}E‘ tral moiefy GCCls through the
alkyl part or the aryl part. 7. A compound of¥he ral formula (I11) or a
salt or a stereoisomer theregf; -N/--\Y-R6 N in R )-I R3 Z X Rz (ll)
wherein R' is -C(O)R’, -C(O)CHR'R._-C(Q3NR'R8, -C(O)OR', -R'C(O)R8,
-C(S)R7,; R2 is kf'_alkyl, cycloalkyk heterocycloalkyl, haloalkyl,
hydroxyalkyl, hydr&yg ylaming alkylamino, heteroaryl, alkylaryl, aryl;

R? (IT)

wherein
R!  is-C(OR, -C(O)CHR'R?, -C(ONRRE, -CLOIOR’, -R'C(OIRE, -C(SHIR'.;

R? is H, alkyl, cycloalkyl, heterocycloalkyl, haloalkyl, hydroxyalkyl,
hydroxyalkylamino, alkylamino, heteroaryl, alkylaryl, aryl;

R’ 1s H, halogen, alkyl, haloalkyl, aryl or heteroaryl;

R®  isH, halogen, -C(O)R’, -C{OYCHRR?, -C(ONRR?, , -R'C(O)R?, -C(S)R’, -
C(NRMNR'R?, «(CIH,)aryl, -(CHy),NR'R®, -C(O)NR'R?, -N=CR'R?, -
NR'C(O)R’, cycloalkyl, heterocycloalkyl, haloalkyl, hydroxyalkyl,
hydroxyalkylamino, alkylamino, heteroaryl, alkylaryl, or aryl;

R’ R”, R independently represent H, halogen, alkyl, cycloalkyl, heterocycloalkyl,
haloalkyl, hydroxyalkyl, hvdroxyalkylamino, alkylamino, -NHaryl, heteroaryl,
alkylaryl, or aryl;



R3is H, halogen, alkyl, haloalkyl, aryl or heteroaryl; R6 is H, halogen,

-C(O)R7, -C(O)CHR'RS, -C(O)NR'RS, , -R'C(O)RS, -C(S)R', - C(NR')NR7

R8, -(CH2)uaryl, -(CH2),NR'R8, -C(O§NR'R8, -N=CR'R8, - NR7C(O)R7",

cycloalkyl, heterocycloalkyl, haloalkyl®hydroxyalkyl, hydroxyalkylamino,

alkylaging, &gteroaryl, alkylaryl, or aryl; R7, R7', R8 independently

represent, H, halogen, alkyl cycloalkyl, heterocycloalkyl, haloalkyl,

hydh*-b%?azlk@ Ry&F&ralkylamino, alkylamino, -NHaryl, heteroaryl,

alkxgag;ylop@@wl 84 AisCOor XisNR2,0,S,orCR2; YisN,orCRT; Z

is N or CR2'; if Z is CH then Xis 0 or NR2' R2 is H, alkyl, -C(O)NRZ2,

-C(OR OE%aHfﬂ In&tEregeib At onaiBalkyl, hydroxyalkyl,

RY hydfgmhif(xhar@ % Ky laminm NelRIBAN1, AKMATA AL HAISA49,2; P

islto6; qislto6; r is 0, or 1; R9 inde endently represents H, -CN,
-orhs@w@eéFéwdr@(@}mwe(@ﬁ{ieﬂe@msemmkMﬁximl or aryl;

n -S0Z-alkyh.-S02R4’, SO3R4', -N=CR4'R5', -NR4 C(O)R4 , -NR4'-CO-

haloalkyl, -NO2, -NR4'-S02-haloalkyl, -NR4'-S02-alkyl, -NR4'-CO-alkyl,

-NRBfI(fQIqaZ)pheterocycle alkyl, cycloalkyl, alkylarnino, alkoxy, alkylthio, -

O(qyg}B[Q(CHZ)pMOCHS -C(NR4)NR4'benzimidazolyl,

-C(N R4™NR4'benzthiazolyl, - C(NR4")NR4'benzoxazolyl hydroxyalkyl,

hyd?%Qy@?éloalkyl hydroxyalkylarnino, halogen, haloalkyl, haloalkyloxy,

aryl, arylalkyl or a heterocycle; R4', R4", R5' mdependently are H,

halogen aIkyI -C(NR)NR"RS, - CH ryI 2)PNR'RS, -C Q)NR R8, .

R’ deradentixrepeseoyialioy eteﬁ@eyc Wyl Hai@ilkyt, -CONR'RY,

somﬁﬁowﬁysﬁemwamwalPsxbamnomeﬁem?yl»ﬁkve(w)wr arylR*-Co-
wherein an alkyl groyp, If not stated otherWJse denotes a linear o "

halgpbnéhed™ie6- 317@4 -§@ﬁéyﬁlqﬂi yl, -NR -S0.- alkyl, -NR CO alkyl, -NR

(CHp)gheterocycle,  alkyl,  cycloalkyl,  alkylamino,  alkoxy,  alkylthio, -
O(CHa)p[ O(CHy), 1, OCH;, -C(NR*)NR* benzimidazolyl, -C(NR* )NR*benzthiazolyl, -
CNR* INR* benzoxazolyl hydroxyalkyl, hydroxyeycloalkyl, hydroxyalkylamino, halogen,

N o= X

Kol

—

haloalkyl, haloalkyloxy, aryl, arvlalkyl or a heterocycle;

RY,R"", R® independently are H, halogen, alkyl, -C(NRT)NR'RY, ~(CHz)paryl, -
CHg)pNRTRS, —C(O)NR7R8, N=CR'R®, —NR7C(O)RS, cycloalkyl, heterocycloalkyl,
haloalkyl, hydroxyalkyl, hydroxyalkylamino, alkylamino, heteroaryl, alkylaryl, or aryl;

wherein
an alkyl group, if not stated otherwise, denotes a linear or branched C;-Cg-alkyl, a linear or
branched C,-Cg-alkenyl or a linear or branched C-Cg-alkynyl group, which can be

substituted by one or more substituents R*; R” being defined as above.
a heterocycle denotes a heterocycloalky! group or a heteroaryl group;
a cycloalkyl group denotes a non-aromatic ring system containing three to eight carbon

atoms, wherein one or more of the carbon atoms in the ring can be substituted by a group

R? being as defined above;



branched C2-C6-alkenyl or a linear or branched C-C6-alkynyl group,
which can be substituted by one or more substituents R9; R9 being
defined as above. a heterocycle denotes a heterocycloalkyl group or a
heteroaryl group; a cycloalkyl group dénotes a non-aromatic ring system

a h&QHJ@}@iBQuEQf%%oﬁ%%@ﬂ&%@@ﬁ@n%‘i%%ﬁ%ﬁgﬁL’}s‘i’&ﬁ 9515&95?0%&(0@ to ten carbon

carbon atoms in the ring can be substituted by a group R9 being as

atoge i didBeiengieieeters difddAIRV Yrup BERBIES AN SRR SIS AIRD atoms
in 1Y SIRILERRIAIDEG AWQ VIR GRIRON 1AM aBd\RtL least one heteroatom

like O, N, or S, wherein one or more of the carbon atoms in the ring can
or phaeigstititatkby Rerpelvly ageahedacabole; drprEAesclohtrRipistesin-4-vl,
pip&@éﬂﬂ@“ﬂﬁ%ﬂ)ﬂi]ﬂjﬂ%%wiﬂ' ?kylpiperazin-4-yl, piperodinyl,

P

yrrolidinyl, azepane-l-yl; an alkoxy group denotes an 0-alkyl group, the
alkyl group being as defined above; a alkylthio group denotes an S-alkyl

an ng%l?} #8%&%6&@9% @éﬂ%ﬁ@r@%ﬁé‘ﬁg 9!'12%’%&;/%1&%‘8%&'5 QLR Aennies

an alkyl group which is substituted by one alogén atoms, the alkyl
group being as defined above; a hydroxyalkyl group denotes an HO-alkyl

a alf§PR 164 grouRieneyas definad alQverd B@iﬁ%‘é@’%%%@ve;

denotes an alkoxy group which is substitutéd by one to five halogen
atoms, the alkyl group being as defined above; a hydroxyalkylamino group

a hﬁ@&ﬁzsqsg%h@%égy%aﬁaﬂr RP% R AN e W, JHE « ARV BEQMRn atoms,

being as defined above; an alkylamino group denotes an HN-alkyl or
the Iﬁlu@fgﬂé'ﬂl’@rbﬁﬁgtﬁ?edémﬁ?@eﬁeing as defined above; a halogen group
is fluorine, chlorine, bromine, or iodine; an aryl group denotes an aromatic
group having five to fifteen carbon atoms, which can be substituted by
a hyrewiahsteoupsiruaiarb Qurdd Rous-dbcidknbarappeing Aetsidggrbove;
group denotes a 5- to 10-membered aromatic heterocyclic group which
contains at least one heteroatom like 0, N, S, wherein the heterocyclic
an by e BRI RERBOMMN NG el Hete obyElstet QUP8E tRdive halogen
atofhS e N@yeaRRRthhe subRitadHindependently by one or more

substituents R9, wherein R9 is as defined above; 86
a hydroxyalkylamino group denotes an (HO-alkyl);-N- group or HO-alkyl-NH-group, the

alkyl group being as defined above;

an alkylamino group denotes an HN-alkyl or N-dialkyl group, the alkyl group being as

defined above;
a halogen group is fluorine, chlorine, bromine, or iodine;

an aryl group denotes an aromatic group having five to fifteen carbon atoms, which can be

substituted by one or more substituents R”, where R® is as defined above;

a heteroaryl group denotes a 5- to 10-membered aromatic heterocyclic group which
contains at least one heteroatom like O, N, S, wherein the heterocyclic group may be fused
to another ring and the heterocyclic group or the fused ring can both be substituted

independently by one or more substituents R’, wherein R” is as defined above;
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a alkylaryl or arylalkyl group denotes an alkyl group as defined above,
which is bound to an aryl fragment as defined above via a single bond,
wherein the linkage to the central moiety occurs through the alkyl part or
the aryl part. 5 8. The compound according to claim 6 wherein R2 and R3
isH; AisCO;ris1,and X is 0 or S. 9. The compound according to claim
6 wherein R4 and R3is H; A is CO; AfSCO ris 1,and XisOorS, Z

a al s fegaiRes g Qemsssheratkshgrand Mmbemvmoh is bound to
fZisNthen XisOor5,0rifZisCR2',Xis0. 10.. The ¢ ound clai
an GBRGTRD IR AR B0, SO e LA (o DA 3 (e centrl

é%x@@%ﬁgﬂ\thelﬁl@ﬁaﬁﬂﬁcﬁtmm@hp&lptsubstltuted phenyl and W is

C(NR7)NR7'R8 wherein R8 is a heterocycloalkyl. 15 11. The compound
according to claim 6 wherein Z forms together with R' a 6- membered ring
g. andR2 i% B A58 ki ki 16 WheRSARA IO BriS, AlisCOOr &ndl, and X
RS is C(NR7)NR7 R$ wherein R$ is a heterocycloalkyl. 20 12. The
comp&ifl Eccording to claim 6 wherein Z forms together with R' a 6-
- membered ring and R2 is absent; Ais CO; AisCO; ris 1, XisOor S, and

if Zis N, Xis U or 5, ifZ js CH, XISU 13. The cam Bd rdi

9. claim Be RERIACE %@55{“3%000&’@ AT %ngisﬁggsﬁ fs%—f rtggty,x is CO; ris
NR2{whedeiniR® s Gp@f@ﬂ)ﬁ%@sﬁﬁﬂ&d&hﬁhylé&%ﬁbamm@m R? is absent;
according to, clalrg herein §Ils %?% l% isCO;risl, R3isH

and 35tk WALIBRR RS 1§ Sl uotomethylphenyl. 30 15. The
compound according to any one of claims | to 14 for the use as a

o A I SR IR R o

rmaceutiCa y accepta carrier or

diluent .84 3¢ %s ﬁlamem@mpmbmﬁ:@a&mm@m ysome @ftiiams Jubstituted
to 14 ora co o;sm 6 for the ration of 8 medicament for
the tRUSTHERR %Zﬁﬁ‘oﬁw dlﬁéggén arac er%ré) yao

hyperproliferatlon of cells. 5 18. The use of a compound accordlng to any

of clar;?s 1to 1. 4 raco %osktlon

12.

13.

14.

15.

16.

compoun accor iISim 6 wherein Z forms together with R' a 6-

membered ring and R%is absent; A isCO; ris 1, Zis N, RPisH; XisOQor S, Als
- COand RYis C(NRT)I\IRTIE{8 wherein R%is a heterocycloalkyl.

The compound according to claim 6 wherein Z forms together with R'a6-
membered ring and R?is absent: A is CO; Ais CO;ris1,XisOorS,andif Z is

N,XisQorS,ifZisCH, X is 0.

The compound according to claim 7 wherein A is CO;XisOorS,AisCO;ris 1,
R?is Hand Y is NR* wherein R* is optionally substimted phenyl.

The compound according to claim 7 wherein A is CO; Xis O or S, A is CO;ris 1,
R3is Hand Y is NR? wherein R* is 3-substituted trifluoromethylphenyl.

The compouild according to any one of claims 1 to 14 for the use as a medicament.

A composition containing a compound according to any one of claims 1 to 14 and a

pharmaceutically acceptable carrier or diluent.
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17.

18.

claim 16 for the preparation of a medicament for the treatment or
prevention of a disease resulting from ischemia and/or reperfusion injury
of organs and/or of parts of the body selected from the group comprising
heart, brain, peripheral limb, 10 kidney, liver, spleen and lung, and/or
wherein the endothelial dysfunction is associated with diseases selected
from a group comprising infarctions si¢h as myocardial infarction and
critical limb ischemia, and/or wherein the endothelial dysfunction is,
associated with diseases selected from the gro%[éccomp isinggischemic .

iR ¥STRob SRR R LR FSCHE AT GABEY df Brdd e A PR osition of

Th%lﬁﬁi@@f@@@ﬁ%&@ﬁé@@@&ﬁ%ﬁﬂ@l@ﬂh’aﬂﬁ&h@ifﬁﬁ thdartdt@ent or prevention of a
composition of claim 16 for the pre%%ratjon o&E&ag edicament for the

treafMBRETEFatEHEEM F BYRRIRFBINGTEdrBiSESEES or disorders selected

from the group comprising Alzheimer's disease, Parkinson's disease,

Creutzfeld-Jacob Disease, Lewy Body Dementia, 20 amyotrgphic lateral . ,
SoloTOS G OKA, SOTBRSY AR GelerbYlo OGP gl » composition of

“Hungington's Risarsesdpawivs Syndramranenefdeaipass mediMepierestion of a

19

-20.

21.

disease. 20. The, use of a compqund ccordin%}%o any.of claims | to 14

r
2 COBRE US| R BB A DRSS EPSTOIT 8P W o ERET e of parts
treagpaRk ok gVaNaBdotcisehse sl atmqaisied by-prowans| peripheral limb,

infestations in humans and anjmals, by, bacteria,.viryses or projeinacequs . .
ageftgnsy: '}*P{?rusgé’lgﬁ%?ﬁ‘& {B&ITH ,W%%’i%ﬁ'n #]8 %éogégfﬁ%p%S ction s
selegigg feaed thetgreispasie consisiing-ohpsoyasis, atepicidesniafiistions such as
alopecia areata, alopecia totalis, algpgcia .suptotalis, a

R A R R e Lo

5&%@8%?{}’ 83 4othelial
dernggtamyesis of theakinedtodit edkemas melahed, Sklaratlermiaup comprising

psoriasis vulgaris, psoriasis aa itis,. psoriasis %uté%ta, P %Qa%iss({ versa,
alopBERFBEC SFEHHrH SR %éﬂ O SR RBP4 e B SRt
eczema, irritative contact eczema, contact eczema, pemphigus vulgaris,
pem Eigus foliaceus, pemphigus,vegetans, scarfing mucosal ..
'pemﬁ fydfs, %ﬁﬁoﬁ"s‘r&gﬁ% §6 F%?ggﬁsan eﬁ%g?‘!;agiéllaﬂdg%%%tﬂ}‘s? composition of
dernaditis heoetifermispdthidngofitinaxicanearofiiosis: Sitpaidicaer prevention of a
erytr;l%@r%igggc%?%égs%@eoq \(/i'igglr’d 1S Setocted Tom Hie' gugoc%%%%%ssing Alzheimer's
disease, Parkinson's disease, Creutzfeld-Jacob Disease, Lewy Body Dementia,
amyotrophic lateral sclerosis, stroke, epilepsy, mumltiple sclerosis, myasthenia
gravis, Huntington's Disease, Down's Syndrome, nerve deafness, and Meniere's

disease.

The use of a compound according to any of claims 1 to 14 or a composition of
claim 16 for the preparation of a medicament for the treatment or prevention of
diseases that are caused by protozoal infestations in humans and animals, by

bacteria, viruses or proteinaceous agents.

The use according to claim 17, wherein the disease is selected from the group
consisting of psoriasis, atopic dermatitis, alopecia areata, alopecia totalis, alopecia
subtotalis, alopecia universalis, alopecia diffusa, lupus erythematodes of the skin,
lichen planus, dermatomyostis of the skin, atopic eczema, morphea, sklerodermia,

psoriasis vulgaris, psoriasis capitis, psoriasis guttata, psoriasis inversa, alopecia



prurigo acuta, linear IgA dermatosis, polymorphic light dermatoses,

erythema solaris, lichen sclerosus et atrophicans, exanthema of the skin,

drug exanthema, purpura chronica progressiva, dihidrotic ekzema,

Ekzema, fixed drug exanthema, photoallergic skin reaction, lichen

simplex eriorale, dermatitis and "Graft versus 10 Host-Disease", acne,

rosacea, scarring, keloids, vitiligo, actlific keratoses, hyperkeratoses like
epidesmeytishhpetkpcatasiso iypakeariainsi] ellicpiarisRerstansma, iritative
Keratosis pilaris and Ichthyoses. 22. The u .accordilngr{o claim

7 .
wheighPfie HieeRe iCO8TEEEGH DM 1R GRIUR™ L5 Coreisting o gus foliaceus,
hemasaigiiical 0t salids|usoais BonAbstiapt bk presentllovertiamhelatts mucous

to compounds_of the genera] formula () and. salts a hysiologicall ..
HunGHGPBME B Ere I8 2, EEAB LT, G i ey necrobiosis
indepgsdaatly-yeepge hoallylngytlaaikyli By roxyalioyIsingtbalkylrurigo nodularis,

haloalkyloxy, aryl, substituted aryl, heteroaryl, substituted, heteroaryl
ary| 2R i@?ﬁbgﬂf@fegg&y ARSSish E’é%t %%F&sf ?%*FR%MI}EIH&

-~-NNtRR, AfdR&isingdepancentiymtiod cycioalkinalkdxheatkytaniing, exanthema,
-OH, -SH, alkylthio, 15 hydroxyalkyl, haloallcyl, halpallcyloxy, aryl or ‘

hetefBEi? %@’i‘ﬁaé&ﬁ%ﬁlﬁ a%fk&%foe ef?%’lk%gzﬁl){é?ky af‘-’rﬁlilnderf1 g exanthema,
alkylhiaohyelrgsysitiylrelieionlKithoalsatiploxyeranler deteattisyboR S (iraft versus

independently 1-, COR6, CO2R6, SOR6E, S02R6,.S03RE, alkyl, cycloalkyl
aIko%ﬂStﬁﬁE§5£ky|§lﬁﬂﬁse,{ﬁﬁéogg%%gzel%?q B, _\gi’l%kyﬁ%mw klyetatoses,

0o,
hydryy@lidatoses like epidermolytic hyperkeratosis, Hyperkeratosis Lenticularis

Perstans, Keratosis pilaris and Ichthyoses.

22.  The use according to claim 17, wherein the disease is selected from the group

consisting of hematological or solid tumors.
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20 haloalkyl, haloalkyloxy, aryl or heteroaryl; R6 is independently H, alkyl,
cycloalkyl, -NH2, alkylamine, aryl or heteroaryl; R7 is independently H,
alkyl, cycloalkyl, alkoxy, -OH, -SH, alkylthio, hydroxyalkyl, aryl, or
heteroaryl; p isO,orl; 25qis 0, or 1; X is CO, or 502.

89
Abstract

The present invention relates to compounds of the general

formula (1) and salts and physiologically functional derivatives thereof,

0

is independently hydrogen, alkyl, cycloalkyl, hydroxyalkyl, haloalkyl,
haloalkyloxy, aryl, substituted aryl, heteroaryl, substituted heteroaryl, arylalkyl or
substituted arylalkyl; |

R? is independently NRPRY,

—%mN R® ——%—-N N—R?®
, OF

R} is independently alkyl, cycloalkyl, alkoxy, alkylamine, -OH, -SH, alkyithio,'
hydroxyalkyl, haloalkyl, haloalkyloxy, aryl or heteroaryl,

R is independently alkyl, cycloalkyl, alkoxy, alkylamine, alkylthio, hydroxyalkyl,
haloalkyl, haloalkyloxy, aryl or heteroaryl;

R® s independently H, COR, CO.RS, SOR®, SO,RS, 8O3RS, alkyl, cycloalkyl, alkoxy,
NH,, alkylamine, -NR'CORS, halogen, -OH, -SH, alkylthio, hydroxyalkyl,
haloalkyl, haloalkyloxy, aryl or heteroaryl;

R® is independently H, alkyl, cycloalkyl, -NH;, alkylamine, aryl or heteroaryl;

R’ is independently H, alkyl, cycloalkyl, alkoxy, -OH, -SH, alkylthio, hydroxyalkyl,
aryl, of heteroaryl; |
is0,orl;

q is0,orl;

X is CO, or SO4.



