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Selective Antibacterial Agents

The present invention relates to the use of compounds such as amide, carbazide, hydrazide,
urea, and guanidine derivatives as selective inhibitors of bacterial pathogens. In particular the
invention refers to a family of compounds that block the quorum sensing system of Gram-
negative bacteria, a process for their manufacture, pharmaceutical compositions containing
them and to their use for the treatment and prevention of microbial damages and diseases, 1n
particular for diseases where there is an advantage in inhibiting quorum sensing regulated

phenotypes of pathogens.

Many microorganié.ms, including bacteria, fungi, protozoa and algae cause severe damages or
diseases in different areas such as industry, agriculture, environment and medicine. Especially
bacteria as human pathogens cause tremendous costs in public health systems worldwide. The
continuing emergence of multiple-drug-resistant bacterial strains has necessitated finding new
compounds that can be used in antibacterial treatment. There are two broad strategies for the
control of bacterial infection: either to kill the organism or to attenuate its virulence such that
it fails to adapt to the host environment. The latter approach has, however, lacked specific
targets for rational drug design. The discovery that Gram-negative bacteria employ a signal
transduction pathway comprising a small molecule to globally regulate the production of
virulence determinants offers such a novel target.

A wide variety of Gram-negative bacteria produce N-acyl-L-homoserine lactone (AHL
or HSL, Figure 1) derivatives as signal molecules in intercellular communication. These
molecules, also referred to as “pheromones” or “quoromones”, comprise a homoserine lactone
moiety linked to an acyl side chain. Bacteria use this signaling system to monitor their
population cell density in a process referred to as “quorum sensing”. In each cell of a
population an HSL synthase from usually the LuxI family of proteins produce a low basal
level of diffusible HSLs. The HSL concentration increases with bacterial population density
until a threshold concentration is reached which results in expression of various HSL-
dependent genes through an HSL-receptor protein belonging generally to the LuxR family of
transcriptional regulators. This HSL-receptor protein complex serves not only as positive
transcription regulator of quorum sensing regulated genes but also as positive regulator for the

HSL synthesis itself. Therefore, the entire system is amplified via a process of autoinduction.
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This system was first discovered in the bioluminescent marine bacteria Vibrio harveyi
and V. fischeri where it is used to control bioluminescence expression. In recent years it has
become apparent that many Gram-negative bacteria employ one or more quorum Sensing
systems comprising HSL derivatives with different acyl side chains to regulate in a cell-
density dependent manner a wide variety of physiological processes such as swarming
motility, biofilm formation, pathogenicity, conjugation, bioluminescencé or production of
pigments and antibiotics (Table 1, for reviews and further references see,: e.g.: Fuqua et'al.,
Ann. Rev. Microbiol. 50:727-51, 1996; Fuqua & Greenberg, Curr. Opz’m’oi? Microbiol. 1:183-
89, 1998; Eberl, Syst. Appl. Microbiol. 22:493-506, 1999; De Kievit & Iglewski, Infect.
Immun. 68:4839-49, 2000).

Table 1: Summary of HSL-based quorum sensing systems

| Bacterium _l—ﬁegulatow Major HSL HSL-regulated phenotype
__| proteins - | - |
Aeromonas hydrophila | AhyR, Ahyl | C4-HSL Extracellular protease,
| biofilm formation
Aeromonas salmonicida AsaR, Asal |C4-HSL Extracellular protease |
Agrobacterium tumefaciens

TraR, Tral |3-0x0-C8-HSL Con_ju gal transter
CepR, Cepl |C8-HSL Protease, lipase, ornibactin

|

S e

Burkholderia cepacia

synthesis, biofilm formation,
Swarming motilit l
Chromobacterium violaceum | CviR, Cvil | C6-HSL Antibiotics, violacein, !
| | exoenzymes, cyanide
Enterobacter agglomerans | EagR, Eagl |3-0x0-C6-HSL |Unknown
Erwinia carotovora CarR, (Carl) | 3-0x0-C6-HSL |Carbapenem antibiotics,
| L ExpR, Expl exoenzyme production |
| Erwinia chrysanthemi | EXpR, Expl Pectinase expression
L (EchR, Echl) B
Escherichia coli SdiA Cell division, virulence
L factor production
Nitrosomonas europaea Unknown | 3-0x0-C6-HSL |Emergence from lag phase |
| Obesumbacterium proteus | OptR, Oprl | 3-0x0-C6-HSL [ Unknown
Pantoea stewartii EsaR, Esal |3-0x0-C6-HSL |Exopolysaccharide
production, virulence factor
| production
| Pseudomonas aeruginosa LasR, LasI |3-o0xo0-C12- Extracellular virulence |
HSL factors, Xcp, biofilm
formation, RpoS, RhIR

Pseudomonas aeruginosa Rth,_IihlI C4-HSL Extracellular virulence
factors, cyanide, lectins,
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Pseudomonas aureofaciens

‘-p)-/oc;anjn,. rhamnoﬁpid, fyr)_e_
4 pili, twitching motilit

Pseudomonas fluorescens

Ralstonia solanacearum

HdtS 3-hydroxy-7-
cis-C14-HSL
SolR, Soll | C8-HSL

Phenazine antibiotics
l Unknown

Rhizobium leguminosarum

RhiR, Rhil

Rhizobium etli RaiR, Rail |7 HSLs
Rhizobium leguminosarum |RhiR ]3-hydroxy-7—

cis-C14-HSL

| Rhodobacter -S_phaeroides

Serratia liquefaciens

| C6-HSL, I rhizome interactions
| C8HSL |
CerR, Cerl I 7-cis-C14-HSL

Noﬁulation, bacteriocin,

stationary phase survival

| Clumping factor ]

Vibrio anguillarum

Vibrio Enguillarum

:

SwrR, Swrl |C4-HSL Swarming motility, protease,
| serrawettin W2, lipase
VanR, Vanl |3-0x0-C10- | Unknown
o lmst ‘
VanM, C6-HSL, ' Unknown
VanN 3-hydroxy-C6- |
HSL

Vzbr_{o ﬁschem

| LuxR, LuxI [3-0oxo-C6-HSL |[Bioluminescence

Vibrio harveyi

Xenorhabdus nematophilus

Yersinia enterocolitica

Yersinia pestis 3
Yersinia pseudotuberculosis
Yersinia pseudotuberculosis
Yersinia ruckeri

LuxM, 3-hydroxy-C4- |Bioluminescence, PHB
LuxN HSL synthesis
Unknown 3-hydroxy-C4- | Virulence
HSL ‘]
YenR, Yenl | C6-HSL, Unknown

| | 3-0x0-C6-HSL

YpeR, Ypel | Unknown Unknown
YpsR, YpsI |3-0xo0-C6-HSL |Motility, clumping
YtbR, Ytbl |C8-HSL Unknown
YukR, Yukl | Unknown Unknown

With regard to bacteria that utilize HSL-based quorum sensing as part of their

lifestyle, Pseudomonas aeruginosa 1s perhaps the best understood in terms of the role quorum

sensing plays in pathogenicity. In this human opportunistic pathogen, which causes

nosocomial infections in immunocompromized patients and has an extremely high potential

to develop resistance mechanisms against traditional antibiotic treatment, production of many

virulence factors including several proteases, exotoxin A, rhamnolipid, pyocyanin, cyanide

and chitinase 1s regulated by two interlinked quorum sensing circuits. Moreover, it has been

demonstrated that this signaling system is involved in the ability of P. aeruginosa to form

biofilms (Davies et al., Science 280:295-8, 1998). Recently Huber et al. (Microbiology
147:2517-28, 2001) demonstrated that biofilm formation and swarming motility of
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Burkholderia cepacia, like P. aeruginosa a human opportunistic pathogeﬁ, 1S also dependent
on an HSL-based quorum sensing system.

Biofilms are defined as an association of microorganisms growing attached to a
surface and producing a slime layer of extracellular polymers in which the microbial consortia
is embedded in a protective environment (for a review see: Costerton et al., Ann. Rev.
Microbiol. 49:711-45, 1995). Biofilms represent a severe problem as bacteria intégrated in
such a polymer matrix develop resistance to conventional antimicrobial agents. P. aeruginosa

cells, for example, growing in an alginate slime matrix have been demonstrated to be resistant

to antibiotics (e.g., aminoglycosides, B-lactam antibiotics, fluoroquinolones) and disinfectants
(Govan & Deretic, Microbiol. Rev. 60:539-74, 1996). Several mechanisms for biofilm-
mediated resistance development have been proposed (Costerton ef al., Science 284:1318-22,
1999).

In most natural, clinical and industrial settings bacteria are predominantly found in
biofilms. Drinking water pipes, ship hulls, teeth or medical devices represent typical surfaces
colonized by bacteria. On the one hand biofilms decrease the life time of materials through
corrosive action in the industrial field, a process also referred to as “biofouling”. Furthermore,
microbial biofilms growing for example on ship hulls increase fuel consumption through
enhanced frictional resistaﬁce and simultaneously reduce maneuverability.'On the other hand
two thirds of all bacterial infections in humans are associated with. biofilms (Le\;vis,
Antimicrob. Agents Chemother. 45:999-1007, 2001).

Pseudomonas aeruginosa, for example, forms infectious biofilms on surfaces as
diverse as cystic fibrosis lung tissue, contact lenses, and catheter tubes (Stickler et al., Appl.
Environm. Microbiol. 64:3486-90, 1998). Burkholderia cepacia also forms biofilms in lungs
of cystic fibrosis patients and is a major industrial contaminant (Govan et al., J Med
Microbiol. 45:395-407, 1996). Since biofilm formation of both organisms is demonstrated to
require an HSL signaling system, inhibition of their quorum sensing systems would result in
an impaired ability to form biofilms and therefore in an increased susceptability to
antibacterial treatment.

The discovery that a wide spectrum of organisms use quorum sensing to control
virulence factor production and other phenotypes such as biofilm formation makes it an
attractive target for antimicrobial therapy. Pathogenic organisms using this signaling system

to control virulence could potentially be rendered avirulent by bloclilcing this cell-cell
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communication system. In contrast to traditional antibiotics, the risk of resistance
development seems to be very low, since quorum sensing blocking agents would not kill the
organism but disturb signal transduction pathways. There are several possibilities of
interrupting the quorum sensing circuif.

For example, plants expressing an HSL-lactonase enzyme originally derived from
Bacillus sp. have been demonstrated to quench pathogen quorum sensing signaling and to
significantly enhance resistance to Erwinia carotovora infections (Dong et al., Nature
411:813-7, 2001). An alternative way to block cell signaling could be to interrupt the HSL
synthesis by using analogs of HSL precursors.

However, the most promising possibility to block quorum sensing 1s to take advantage
of the unique specificity the HSLs and HSL-receptor proteins show for; one another. The
ability of homoserine lactone-based analogs to inhibit activation of HSL-reEceptor proteins-has
already been demonstrated in a number of bacteria including Vibrio ﬁschéri (Schaefer et al.,
J. Bacteriol. 178:2897-901, 1996), Agrobacterium tumefaciens (Zhu et al., J. Bacteriol
180:5398-405, 1998), Chromobacterium violaceum (McLean et al., Microbiology 143:3703-
11, 1997), Aeromonas salmohicz’da (Swift et al., J. Bacteriol. 179:5271-81, 1997) and
Pseudomonas aeruginosa (Pesci et al., J. Bacteriol. 179:3127-32, 1997). ;However, none of
these compounds have been developed as antimicrobial agents, e.g. in medical therapy, so far.

The only described non-HSL-based antimicrobials which are supposed to interfere
specifically with HSL-regulated processes are halogenated furanone derivatives which are
structurally similar to HSLs and have been isolated from red marine alggle Delisea pulchra
(WO 96/29392). Additionally, these substances have been demonstrated to;inhibit also Gram-
positive bacteria (WO 99/53915). However, the use of most of these corznpounds 1s limited
due to their toxicity making them unsuitable for veterinary and medical appilications.

Many target genes involved in biofilm formation, methods éof screening  for
compounds to control biofilm development and HSL-based compositions to prevent biofilm
formation have been described (WO 99/55368, WO 98/57618, WO 99/27786, WO 98/58073),
but until now no promising antibacterial drug candidate has been developed that is capable of
inhibiting biofilm formation in different areas, preferentially in the medical field.

It is an object of the present invention to provide compounds blocking specifically

quorum sensing regulated processes without inhibiting bacterial growth. Furthermore, these
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compounds should not be structural derivatives of the homoserine lactone family of
regulatory compounds and should not exhibit any toxic properties.

Accordingly, we have been able to find compounds that can significantly reduce
virulence gene expression and biofilm formation of several human pathogens. In contrast to
the furanones the compounds of this invention do not show any toxic effect and are therefore
suitable for applications in a wide area. Such applications could be the use of the compounds
for instance as new antibiotic therapeutics, disinfectants, antifouling coatings or coatings of
medical devices. In contrast to traditional antibacterial agents (like amide or 1,2-
acylhydrazine derivatives in WO 01/51456; for the synthesis of amide or 1,2-acylhydrazine
denivatives see also EP 638545 and EP 982292), the compounds of the present invention do
not kill the microorganisms, but render them avirulent. The advantage ;;of this alternative

strategy is that the emergence of bacterial resistance against such antimicrobials is extremely

improbable.

In general, the present invention provides compounds selectively m;odulating bacteral
cell-cell communication. Through inhibition of this communication systen? the expression of
many HSL-dependent virulence genes and other phenotypes like swarming motility and
biofilm formation are significantly reduced or completely abolished rendering a bacterial
pOpulatibn more susceptible to the host immune-response or to treatment with traditiénal
antibacterial agents.

Thus, in one aspect, the invention refers to a method for inhibiting an HSL-regulated
process in a microorganism by exposing the nﬁcréorganism to a new class of compounds with

an inhibitory effect on bacterial signaling.

The present invention therefore refers to compounds of the general Formula (I)

R'| R?

1l

Ale—|—N-|—Y'—N-|-N—[-Y?-|—|—AZ
P m

n

wherein
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R is H, alkyl, cycloalkyl, aryl or heteroaryl,
R' isH, alkyl, cycloalkyl, aryl or heteroaryl,
R®> isH, alky], cycloalkyl, aryl or heteroaryl,

A' and A’ each independently represent an optionally substituted C;-Cyp-alkyl group which
may contain one or more group(s) Z, or a monocyclic or polycyclic optionally substituted
aromatic or non-aromatic ring system which may contain one or more group(s) X, and in case

of a polycyclic ring system, said system contains at least one aromatic ring;

Z is selected from the group consisting of S, O, N, NR* CO, CO,, CS, SO or SO,

X is selected from the group consisting of S, O, N, NR*, SO or SO;;

said substituted ring system carries a substituent R’ on one or more of the carbon atoms of
said ring system;
said substituted C;-Cy-alkyl group carries a substituent R® on one or more of the carbon

atoms of said alkyl group;

R’ 1s independently H, OR*, SR?, hydroxyalkyl, hydroxyalkylamino, cycloalkyl, halogen,
haloalkyl, haloalkyloxy, NO,, CN, SO,NR'R’, CO,NR'R’, COR’, CO;R?, SO;R®,
SO3R4, NR4R5, alkyl, aryl or heteroaryl;

RY s independently H, OR*, SR, hydroxyalkyl, hydroxyalkylamino, cycloalkyl, halogen,
haloalkyl, haloalkyloxy, NO,, CN, SO,NR‘R’, CO,NR*R’>, COR*, CO,R*, SO,R?,
SO;R*, NR*R”, alkyl, aryl or heteroaryl; |

R>"  is independently H, OR*, SR?, hydroxyalkyl, hydroxyalkylamino, cycloalkyl, halogen,
haloalkyl, haloalkyloxy, NO,, CN, SO,NR'R’, CO,NR'R’, COR*, CO,R*, SO,R?,
SO;R*, NR*R’, alkyl, aryl or heteroaryl;
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R*  isH, alkyl, cycloalkyl, aryl or heteroaryl;
R’  isH, O-alkyl, O-aryl, alkyl, heteroaryl or aryl;
Y' and Y? are independent from each other C=O, C=S, SO, or C=NR’;

pi1s0, mis0,n1s0;

orpisO,mis0O,n1s 1;
orpisO,misl,nis 1;
orpisl, mis0,n1s O;
orpisl, mis0O,nis 1;

orpisl,misl,nis 1.
In Formula (I) the following definitions are used:

an alkyl group, if not stated otherwise, denotes a linear or branched C;-Cg-alkyl, preferably a
linear or branched chain of one to five carbon atoms, a linear or branched iCl—Cg-alkenyl Oor a
linear or branched C,—Cg—alkinyl group, which can optionally be substituted by one or more
substituents R’, preferably by halogen;

the C—Cg—alkyl, C{—Cg¢—alkenyl and C;—Cs-alkinyl residue may be selected from the group
comprising -CHj;, -C;Hs, -CH=CH,, -C=CH, -Cs;H;, -CH(CH;),, -CH,-CH=CH,,
-C(CH3)=CH,;, -CH=CH-CHj;, -C=C-CH;, -CH,—-C=CH, -C4Hy, -CH;—CH(CHs),,
-CH(CH3)-C;Hs, ~C(CHs)s, —CsHu1, ~CeHiz, -C(R’)3, -CR’R” ), -CR’R”)R”", -Co(R")s,
-CH-C(R’);, -CH-CR’R”);, -CHCR’R’)R’, -CiR’y;, —-CoHe-C(R')3, —Coble-
CH=CH,, ~-CH=CH-C,H;s, -CH=C(CH3),, -CH,-CH=CH-CH3, -CH=CH-CH=CH,, -C,oHy—
C=CH, -C=C-C,;Hs, -CH,-C=C-CH;, -C=C-CH=CH,, -CH=CH-C=CH, -C=C-C=CH,
-CoH4~CH(CH3);, -CH(CH;3)-CsH;, -CH,-CH(CH;)-C,Hs, @ —CH(CHj3)-CH(CHas),,
-C(CH3),-C;Hs, —CH,—C(CH3);, —CsH¢—CH=CH,, -CH=CH-C;H;, -C;H;~CH=CH-CH3,
.CH;~CH=CH-C,Hs, —CH;~CH=CH-CH=CH,, —~CH=CH-CH=CH_CH}, ~CH=CH-CH,—
CH=CH,;, -C(CH3)=CH-CH=CH,, -CH=C(CH;)-CH=CH,, —-CH=CH-C(CH3)=CH;, -CH,-
CH=C(CHj;),;, -C(CH3)=C(CHs3),;, -C3Hs—C=CH, —-C=C-C;sH3, fCZPh—CEC—CHg, ~CH,—
C=C-C;Hs, -CH,C=C-CH=CH,, -CH,-CH=CH-C=CH, -CH,-C=C-C=CH, -C=C-
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CH=CH-CH;, -CH=CH-C=C-CH;, -C=C-C=C-CH;, -C=C-CH;-CH=CH,;, —CH=CH-
CH,-C=CH, -C=C-CH,-C=CH, -C(CH3=CH-CH=CH,, -CH=C(CHj3)-CH=CH,,
-CH=CH-C(CH;3)=CH,, ~C(CH;)=CH-C=CH, —CH=C(CH;)-C=CH, —C=C-C(CH;)=CH,,
-C3H¢-CH(CH3),, -C,H4-CH(CH;3)-C,Hs, -CH(CH;)-C4Hy, —-CH,—CH(CH3)-C3Hj5,
-CH(CH;)-CH,—CH(CH;),, -CH(CH3)-CH(CH3)-C,;Hs, —CH,~CH(CH3)-CH(CH3),, -CH>—
C(CHj3),-C2Hs, ~C(CH3),—C5H7, —C(CH3)—CH(CH3),, ~CoHa—C(CHjz)3, -CH(CH3)-C(CHs)s,
-CsHs—CH=CH,, -CH=CH-C;H,y, -C3Hs—~CH=CH-CH3, -CH,—-CH=CH-C;H;, -C,H4—
CH=CH-C,H;, -CH,—C(CH3)=C(CHj),, ~C,H4s—CH=C(CH3;)5, -C4H3--—CECH, ~C=C-C4Hy, -
C3Hg-C=C—CHj;, -CH,~C=C-C3Hj, -C,H,~C=C-C,Hs; '

a cycloalkyl group denotes a non-aromatic ring system containing three to éight carbon atoms,
preferabiy four to eight carbon atoms, wherein one or more of the carbon atoms in the ﬁng
can be substituted by a group X, X being as defined above; the C3—Cg—ycloalkyl residue may
be selected from the group comprsing -cyclo-Cs;Hs, -cyclo-C4H;, —cyclo—CsH,

-cyclo-C¢Hjyy, —cyclo~C7H,3, —cyclo—-CgHis,

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

group is preferably a methoxy, ethoxy, isopropoxy, f-butoxy or pentoxy group;

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 -CR");,
CRR!), -CRER!"RY’, —CR'Y)s, —CH-CR!®);, -CH, _CRIO(RIO’)Z, _CH,~
CRIYR!MR!Y, —C3(R!%),; or —C,H,~C(R!®); wherein R'?, R'”', R'"" represent F, Cl, Broor I,
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 above; the haloalkyloxy group is preferably a
OCR"Y);, -OCR"R'),, -OCRYRMR', -0C,R')s, -OCH,-CR'"); -OCH,-
CRR!?),, ~OCH,~CR’R!MRY", —0C;R '), or -OC,Hs~C(R'®); wherein R, R'?, R'""
represent F, Cl, Br or I, preferably F;
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a hydroxyalkylamino group denotes an (HO-alkyl);-N- group or HO-alkyl-NH- group, the
alkyl group being as defined above; '

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

an aryl group preferably 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, -CH;Ph, -C,H4Ph, -CH=CH~Ph, -C=C-Ph, —0—
CeHsi—R?, -m-C¢Hs~R>, -p—C¢Hs-R?>, ~0-CH,-C¢Hs—R’, -m-CH,~C¢Hs~R?, —-p—-CH,-C¢H,—
R’;

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 an oxazol-2-yl, oxazol-4-yl, oxazol-5-yl, thiazol-2-yl, thiazol-
4-yl, thiazol-5-yl, 1sothiazol-3-yl, isothiazol-4-yl, 1sothiazol-5-yl, 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,
4-1midazolyl, 1-pyrrolyl, 2-pyrrolyl, 3-pyrrolyl, 2-furanyl, 3-furanyl, 2-;-thienyl, 3-thienyl,
2-pyridyl, 3-pyridyl, 4-pyridyl, 2-pyrimidinyl, 4-pyrimidinyl, 5-pyrimidihyl, 3-pyridazinyl,
4-pyridazinyl, 2-pyrazinyl, 1-pyrazolyl, 3-pyrazolyl, 4-pyrazolyl, indolyl, indolinyl, benzo-
[b]-furanyl, benzo[b]thiophenyl, benzimidazolyl, benzothiazolyl, | quinazolinyl,
quinoxazolinyl, or preferably isoxazol-3-yl, isoxazol-4-yl, 1soxazol-5-yl, quinolinyl,
tetrahydroquinolinyl, isoquinolinyl, tetrahydroisoquinolinyl group. This heterocyclic group

can optionally be substituted by one or more substituents R, where R’ is as defined above.

In Formula (I), A' or A® each independently represent a C;-Cy-alkyl group which is
optionally substituted by one or more substituents R’, or a monocyclic or polycyclic aromatic
Or non-aromatic ring system which is optionally substituted by one or more substituents R’
and in case of an aromatic ring system contains at least one aromatic ring. The optionally
substituted monocyclic or polycyclic aromatic or non-aromatic ring system may also contain

one or more groups X selected from S, O, N, NR*, SO or SO,. In preferred embodiments; A’

and A° each independently represent an optionally substituted Cl-Czo-élkyl group Or an
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optionally substituted monocyclic or bicyclic aromatic ring system. In case of substitutions of
carbon atoms in the ring system, preferably one, two or three carbon atoms are substituted by
a group X, wherein X is selected from the group consisting of S, O, N, NR*, SO or SO,. In
one preterred embodiment, one of the carbon atoms is substituted by a group X = O, S, NH.

In Formula (I), A! and/or A’ independently represent an optionally substituted C;-Cyg-
alkyl group which is optionally substituted by one or more substituents R>. Preferably A’
and/or A’ independently represent an optionally substituted C;-Cjz-alkyl group, said alkyl
group may be a straight chain or branched chain alkyl group, and examples include methyl,
ethyl, propyl, isopropyl, butyl, t-butyl, isobutyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl,
undecyl and dodecyl groups. The term alkyl group also contains alkenyl and alkinyl groups,
that means that the alkyl group contains one or more double or triple boundis.

In Formula (I), A' and/or A” represent an optionally aromatic or non-aromatic ring
system, which i1s substituted by one or more substituents R°, said ring‘ system may be a
phenyl, 1-naphthyl, 2-napthyl, 1-anthracenyl, 2-anthracenyl, 2-pyranyl, 3-pyranyl, 4-pyranyl,
2-thiazolyl, 4-thiazolyl, 5-thiazolyl, 2-oxazolyl, 4-oxazolyl and 5-oxazolyl, in particular 3-
pyrazolyl, 4-pyrazolyl, 5-pyrazolyl, 2-pyrazinyl, 3-pyrazinyl, 1-imidazolyl, 2-imidazolyl, 2-
thienyl, 3-thienyl, 2-furyl, 3-furyl, 2-pYn’dyI, 3-pyridyl, 4-pyr.idy1,i benzothiophene,
pyrazolo[3,4-b]-pyridyl, 2-pyrimidyl, 4-pyrimidyl and 9H-thioxanthene-10,10-dioxide ning, in
which the ring system can be fused to one or more other monocyclic aromatic or non-aromatic

rings.

Suitable substituents for A' and/or A* are independently H, NO,, CN, CO,R* COR®
CONRR’>, NR'R’, OR*, SR hydroxyalkylamino, hydroxylalkyl, hélogen, haloalkyl,
haloalkyloxy, SO,NR‘R’>, CO,NR'R’>, CO,R*, SO,R*, SO;R*, NR*R’, alkyl, cycloalkyl,
arylalkyl, aryl or heteroaryl.

Furthermore the present invention is directed to novel compounds of the general Formula (X)

and pharmaceutically acceptable salts thereof:
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O

wherein
A’ is an optionally substitued Cs—C,g—alkyl group or
R7

1
\3; . N\N RS 8

an Cg—Cy—alkyl group denotes a linear or branched Cg-Cyo-alkyl group, which is optionally
substituted by R3, R’ being as defined below; the Cg—Cyg—alkyl residue may be selected from
the group comprising ~CgHys, -CsHy-C(CHa)s, ~CsHio—CH(CHs),, -CaHg-CH(CH3)-C3Hs,
-C3Hs-C(CHj),-CoHs, -C3Hg-CH(CH;3)-CsHy, -CoHy-C(CHs),-C3Hy, -CoHy-CH(CHjz)-CyHo,
-CH,-C(CHj3),-C4Ho, -CH,-CH(CH3)-CsHy;, -C(CHj3)2-CsHyy, -CH(CHj)-CeHiz, -CoHio,
-CsHio-C(CHz)s, -CsHi-CH(CHs),, ~CsHio—CH(CH;3)~C,Hs, —C4Hg—C(CHz),~C,Hs, -C4Hg—
CH(CH;3)-C3Hy, -C3Hs—C(CH3),—C3Hy, -C3Hg-CH(CH3)-C4Hy, -CoHy-C(CH3z)—CaHo, -CoHy—
CH(CH;)-CsHy,  -CHp-C(CHs)-CsHy,  -CHr-CH(CH3)-CéHiz,  —C(CH;).—CgHis,
-CH(CH;3)-C7Hy5, -CioHz1, —CsHi2—C(CHj)s, -C7H1e~CH(CHs),, _CHj,~CH(CH;)-C,Hs,
-CsH,0-C(CH3),—CoHs, —-CsHo~-CH(CH3)-C3H;, —-C4Hg-C(CHj)>-C3H;, -C4Hg-CH(CH3)-
CiHy, -CsHe—~C(CH;3)-C4Hy, -C3He—CH(CH;3)-CsHyy, -CoHs-C(CH3)—-CsHyy, —CoHa—
CH(CH;3)-CsHi3,  -CH,-C(CH3),—C¢Hi3,  -CH;-CH(CH;3)-C;H;s,  —C(CHjs),—-C7H;s,
-CH(CH;)-CgHy7, -Ci1Hz3, —C7H14~C(CH3)3, -CsHis~CH(CHs),, —C7His—CH(CH;)-C,Hs,
-CsH2—C(CH3)-CoHs, -CeHi2-CH(CH;)-C3Hy, —CsH;o—C(CH3)2—-CsHy, —CsHo—CH(CH;)-
C4Ho, -C4Hs-C(CH3)2—C4Ho, —C4Hs—-CH(CH3)~CsHyy, —C3Hs—C(CH3)>—CsHi,
-C3Hg-CH(CH3)-CeHi3, —CoHa—C(CH3),-CeHys, —-CoHsa—CH(CH3)-C7Hs, -CHp-C(CHs)o—
C;H;s5, —-CH,~CH(CH3)-CgH;7, -C(CHj),-CgH;7, -CH(CH3)-CoHyg, -Ci2Hzs, ~CgHis—
C(CHs)s, -CoHis—CH(CHs3)2, —CgHi~CH(CH;3)-C;Hs, -C;H4-C(CHs)—CoHs, -CiHyg—
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CH(CH;)-C3H;, —C¢H;,~C(CHj3);—C3H7, -C¢H;2-CH(CH3)-C4Hy, ~CsH o—C(CH3),—C4Ho, -
CsH,;o~CH(CH3)-CsH;;, -C4Hs-C(CHs3)>—-CsHyy, —CsHg—CH(CH3)-CgHys, —C3Hg—C(CH3)o—
CeHis, -C3Hg-CH(CH;)-C-Hjs, C,H4—C(CH3),~C7H;s, -C,H4—~CH(CH3)-CsHj,
CH,-C(CHj3),-CgHy7, -CH>-CH(CH3)-CoHyo, -C(CH3),—CoHg, -CH(CH3)~-CyoH2;

R® is independently of each other -H, —F, -Cl, - ~Br, —I, —NO,, ~-NR“R’, —CN, alkyl,
cycloalkyl, —OH, alkoxy, alkylthio, hydroxyalkylamino, haloalkyl, haloalkyloxy,
hydroxyalkyl, aryl or heteroaryl;

R’ is independently of each other -H, -F, -Cl, -Br, -I, -NO,, -’-NR“RS, —CN, alkyl,

cycloalkyl, —OH, alkoxy, alkylthio, hydroxyalkylamino, haloalkyl, haloalkyldxy,
hydroxyalkyl, aryl or heteroaryl;

R®  is independently of each other -H, —F, -Cl, -Br, -I, -NO,, -NR‘R’>, —CN, alkyl,
cycloalkyl, —OH, alkoxy, alkylthio, hydroxyalkylamino, haloalkyl, haloalkyloxy,
hydroxyalkyl, aryl or heteroaryl;

X is selected from the group consisting of S, O, N, NR*, SO or SO;

R* is H, alkyl, cycloalkyl, aryl or heteroaryl; .

R’  is H, O-alkyl, O-aryl, alkyl, heteroaryl or aryl;

R’ R? dr R’ are independently H, OR*, SR?, hydroxyalkyl, hydroxyalkylamino, cycloalkyl,
halogen, haloalkyl, haloalkyloxy, NO,, CN, SO,NR'R’, CO,NR'R’, COR*, CO,R*, SO,R*,

SO;R*, NR*R’, alkyl, aryl or heteroaryl; with R, R’ being as defined above;

an alkyl group, if not stated otherwise, denotes a linear or branched C;-C¢-alkyl, preferably a
linear or branched chain of one to five carbon atoms, a linear or branched C—C¢—alkenyl or a
linear or branched C,—Cs—alkinyl group, which can optionally be substituted by one or more
substituents R, preferably by halogen; .
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the C;—Cs—alkyl, C{—Cg—alkenyl and C;—Cg¢—~alkinyl residue may be selected from the group
comprising —-CHz, -C,Hs, —-CH=CH,, -C=CH, -C;H;, -CH(CHj3);,, —-CH,-CH=CH,,
C(CHs)=CH,, —-CH=CH-CHs;, —-C=C-CHs;, —CH,-C=CH, -C.Hj, —CH,~CH(CHs),,
"CH(CH3)-C,Hs, ~C(CHy)s, ~CsHi1, ~CeHis, ~-C(R)s, ~<CR3®” ), ~CRAR)RY", ~C,(®R%)s,
-CH-C(R’)3, -CHCR’R”),, -CH,-CR’R™)R>, -C3R’);, -CHsiCR%)3, -CoHa-
CH=CH,, -CH=CH-C,Hs, -CH=C(CHj),, -CH,~CH=CH-CHj;, ~-CH=CH-CH=CHj, ~C,H,-
C=CH, —-C=C-C;Hs, -CH,—C=C—CHj, —C=C—CH=CH,, ~CH=CH-C=CH, -C=C-C=CH,
C,H,~CH(CH;);, ~CH(CHs)-CsH;, —CHp~CH(CH;)-C,Hs, —CH(CH;)~CH(CHs),,
-C(CHz),—~C,Hs, —CH,~C(CHz)s, —C3He~CH=CH,, ~CH=CH-C;H,, ~C,H,~CH=CH-CH,,
_CH,~CH=CH-C,Hs, —-CH,~CH=CH-CH=CH,, —-CH=CH-CH=CH-CHj;, ~CH=CH-CH,-
CH=CH,, —~C(CH;)=CH-CH=CH,, ~CH=C(CH3)-CH=CH,, -CH=CH-C(CH;)=CH,, ~CH,~
CH=C(CHs),, —~C(CH3)=C(CHs),, ~C3H¢-C=CH, —C=C-C;H;, —CoH,~C=C—CHj, —CH,-
C=C-C,Hs, -CH,-C=C-CH=CH,, ~CH,-CH=CH-C=CH, -CH,~C=C-C=CH, -C=C-
CH=CH-CH;, —-CH=CH-C=C-CHj, —-C=C-C=C-CH;, -C=C-CH,~CH=CH,, —~CH=CH-
CH-C=CH, -C=C-CH,-C=CH, —C(CH;)=CH-CH=CH,, ~CH=C(CHs)-CH=CH,,
-CH=CH-C(CH3)=CH,, —C(CH3)=CH-C=CH, —CH=C(CHj)-C=CH, -C=C-C(CHj)=CHj,
CsHe-CH(CHy);, -C;H,~CH(CH3)-C;Hs, —CH(CH;)-CiHs, ~CHp-CH(CH3)-CsHj,
_CH(CH;3)~CH,~CH(CH;),, ~CH(CH;)—CH(CH;)-C,Hs, —CH,~CH(CH3)~CH(CH3),, ~CH,—
C(CH;),—C,Hs, —-C(CH3),—C3H7, —C(CH3),~CH(CH3),2, “C;Hs—C(CH3)3, -CH(CH3)-C(CHj3)s,
—C4Hg-CH=CH,, —CH=CH-C,Hy, -C;HsCH=CH-CH;, —CH,-CH=CH-C;H;, —C,Hs
CH=CH-C,Hs, —CH,~C(CH;)=C(CHjs),, —C,H,~CH=C(CHj),, ~C4sHz—C=CH, ~C=C—C4Hy, -
C3Hs-C=C—CH;, -CH,—C=C—C;H;, —-C,H,~C=C—-C,Hs;

a cycloalkyl group denotes a non-aromatic ring system containing three to ei ght carbon atoms,
preferably four to eight carbon atoms, wherein one or more of the carbon atoms in the ring
can be substituted by a group X, X being as defined above; the C;—Cg—cycloalkyl residue may
be selected from the group comprising —cyclo-CsHs, —cyclo-C4H7, —cyclo—CsHy, -cyclo-

CﬁHll, —cyclo—C7H13, —CYCIO—C3H1 5

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.
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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(R'"),,
CRPR™), —CRORRY", —Co(R'®)s, -CH,-CR);, —CH,~CR°R?), ~CHj,
CRR'HRY", —-C3(R'®); or —-C,Hs~C([R'%); wherein R'%, R'”, R!®” represent F, Cl, Br or [,
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 above; the haloalkyloxy gro@p i1s preferably a
-OCR")3, -OCR™R'"),, -OCRVR'")R'Y, -0C,R'")s, -OCH~CR'); -OCH,-
CR’R'"),, -OCH-CRPR'"R'", —0C3R'%); or —OC,Hi~CR'®)3, wherein R', R'?, R
represent F, Cl, Br or I, preferably F;

a hydroxyalkylamino group denotes an (HO-alkyl);-N- group or HO-alkyl-NH- group, the
alkyl group being as defined above;

a halogen group 1s chlorine, bromine, fluorine or iodine;

an aryl group preferably 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, ~CH,Ph, -C,HsPh, -CH=CH-Ph, -C=C-Ph, —0—
CéH,—R>, -m-C¢Hs~R3, —p-C¢H,~R?, —-0-CH-C¢Hs-R?, —-m-CH,-C¢H,-R>?, —p-CH,-
CH4-R; “

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 an oxazol-2-yl, oxazol-4-yl, oxazol-5-yl, thiazol-2-yl, thiazol-
4-y], thiazol-5-yl, 1sothiazol-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-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-furanyl, 2-thienyl, 3-thienyl,
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2-pyridyl, 3-pynidyl, 4-pyridyl, 2-pyrimidinyl, 4-pyrimidinyl, 5-pyrimidinyl, 3-pyridazinyl,
4-pynidazinyl, 2-pyrazinyl, 1-pyrazolyl, 3-pyrazolyl, 4-pyrazolyl, indolyl,: indolinyl, benzo-
[b]-furanyl, benzo[b]thiophenyl,  benzimidazolyl, benzothiazolyl, quinazolinyl,
quinoxazolinyl, or preferably isoxazol-3-yl, isoxazol-4-yl, isoxazol-5-yl, quinolinyl,
tetrahydroquinolinyl, isoquinolinyl, tetrahydroisoquinolinyl group. This heterocyclic group

can optionally be substituted by one or more substituents R>, where R’ is as defined above.

However, the following compounds are excluded from Formula (X):

2-thiophenecarboxylic  acid-5-nitro-2-(2-thienylcarbonyl) hydrazide, 4-butylthiophene-2-
carboxylic acid-N’-(4-butyl-thiophen-2-carbonyl) hydrazide, 2-thiophene-carboxylic acid-3-
chloro-2-(2-thienylcarbonyl)  hydrazide,  2-thiophene  carboxylic  acid-5-bromo-2-(2-
thienylcarbonyl) hydrazide, 1H-pyrazole-5-carboxylic acid-1-methyl-2-(2-thienylcarbonyl)
hydrazide, 2-thiophenecarboxylic acid-5-(4,5,6,7-tetrahydro-benzo[b]thien-2-yl)-2-[[5-(4,3,6,7-
tetrahydrobenzo[b]thien-2-yl)-2-thienyl]-carbonyl]-hydrazide, 1H-pyrrole-2-carboxylic acid-2-
(2-thienylcarbonyl)hydrazide, 2-thiophenecarboxylic acid-2-(2-thienylcarbaonyl)-hydrazide, 2-
thiophenecarboxylic acid N’-(furan-2-carbonyl) hydrazide, 2-thiophenecarboxylic acid-N’-(5-
bromofuran-2-carbonyl) hydrazide, 1H-pyrazole-3-carboxylic acid-4-bromo§-1,5-dimethyl-2,-.(2-
thienylcarbonyl)hydrazide, thiophene-2-carboxylic acid N'-(3-chloro-4-methylthiophene-2-
carbonyl) hydrazide and 2-furancarboxylic  acid-5-[[[4-methyl-6-(trifluoromethyl)-2-
pyrnimidinyljthio]methyl]-2-(2-thienylcarbonyl)hydrazide.

Furthermore the present invention is directed to novel compounds of the general Formula (X)

and pharmaceutically acceptable salts thereof:
O

XYY

F‘ls R6

wherein

A’ is an optionally substitued Cg—Cyp—alkyl group or
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(-

R7 R7

with the Cg—Cyp—alkyl group being as defined above for Formula (X)

R’ is defined as above in Formula (X)

R*  is defined as above in Formula (X)

R’ is defined as above 1n Formula (X)

R® is independently of each other -H, —-F, -Cl, —Br, -1, -NO,, ~NR‘R’ , —CN, C;-Cs-alkyl,
-OH, alkoxy, alkylthio, hydroxyalkylamino, haloalkyl, haloalkyloxy, hydroxyalkyl, aryl
or heteroaryl;

said C;-Cs-alkyl of R® denotes a linear or branched C;-Cs-alkyl, a linear or branched Ci—Cs—

alkenyl or a linear or branched C,—Cs—alkinyl group, which can optionally be substituted by

one or more substituents R, preferably by halogen; the C;—Ca—alkyl, C1—C3-a]kenyl and C;—

Cs~alkinyl residue may be selected from the group comprnsing —CHj, -C,Hs, ~-CH=CH,,

-C=CH, -C;H;, ~CH(CH3),, -C=C-CHj;, -CH,-C=CH;

R is independently H, OR® hydroxyalkyl, hydroxyalkylamino, cycloalkyl, halogen,

haloalkyl, haloalkyloxy, NO,, CN, SO,NR*R’, CO,NR*R’, COR*, CO,R*, SO;R?, SOsR*,

NR*R’, alkyl, aryl or heteroaryl; :

R’  is independently of each other -H, —F, -Cl, —I, -NO,, -NR*R?, —CN, C,-Cs-alkyl,
cycloalkyl, —OH, alkoxy, alkylthio, hydroxyalkylamino, haloalkyl, haloalkyloxy,
hydroxyalkyl, aryl or heteroaryl;

said C,-Cg-alkyl of R’, denotes a linear or branched C,-Cg-alkyl, a linear or branched C,—Cg-

alkenyl or a linear or branched C,—Cg-alkinyl group, which can optionally be substituted by

one or more substituents R’, preferably by halogen; the C,—Cg—alkyl, Co~C¢—alkenyl and Cp—

Cs~alkinyl residue may be selected from the group comprsing —-C,Hs, -CH=CH,;, —C=CH,

-C3H;, -CH(CHs;),, -C=C-CH;, —-CH,~-C=CH, -CH,—-CH=CH,, -C(CH3)=CH,, —-CH=CH-

CH;, -C4Hy, —CH,-CH(CHs),, -CH(CH3)-C,Hs, —C(CH3)s, -CsHii, —CeHiz, —C(R)s,
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CR’RY),, -CRP’RRY", —-C,(R)s, -CH-CR®);, —~CH,—CR3}(R*),, -CH,-CR’(R*)R’”,
-C3(R’);, ~CoHs~C(R?);, —C,H,~CH=CH,, —-CH=CH-C,H;, -CH=C(CH3),, -CH,—~CH=CH-
CH;, -CH=CH-CH=CH,, ~C,H;~C=CH, —C=C-C,Hs, —-CH,~C=C—-CHj,, -C=C-CH=CH,,
-CH=CH-C=CH, -C=C-C=CH, -C,H4+~CH(CH;),, -CH(CH;)-C3H7, -CH,—~CH(CH3)-C,Hs,
~CH(CH3)-CH(CH3),, -C(CH;),—C,Hs, —-CH,—C(CH3);, —C3Hg~CH=CH,, -CH=CH-C;Hj,
-C;H,~CH=CH-CHj3, -CH,-CH=CH-C,H;s, —-CH,~CH=CH-CH=CH,, ~-CH=CH-CH=CH-
CH;, -CH=CH-CH,~CH=CH,, -C(CH3)=CH-CH=CH,, -CH=C(CH3)-CH=CH,, -CH=CH-
C(CH;)=CH,, ~-CH,~CH=C(CHj3),, -C(CH;)=C(CH3),, —-C3Hs—C=CH, —-C=C-C;3H;, -C,H4—
C=C-CH;, -CH,~C=C-C,H;s, -CH,~C=C-CH=CH,, ~CH,~-CH=CH-C=CH, -CH,-C=C-
C=CH, -C=C-CH=CH-CHj;, -CH=CH-C=C~CH3, -C=C-C=C-CHj, -C=C-CH,-CH=CH,,
~CH=CH-CH,-C=CH, -C=C-CH,-C=CH, -C(CH3)=CH-CH=CH,, -CH=C(CH;)-
CH=CH,, —-CH=CH-C(CH;)=CH,, -C(CH;)=CH-C=CH, -CH=C(CH;)-C=CH, -C=C-
C(CH;)=CH,, -C3Hs~CH(CH3),, -C,H,~CH(CH3)-C,Hs, ~CH(CH3)-C4Hy, -CH,—CH(CH3)-
CsH;, -CH(CH3)-CH,-CH(CH3),, —CH(CH;3)-CH(CH3)-C,Hs, —-CH,—CH(CH;)-CH(CHs),,
-CH,-C(CH3),-C,Hs, -C(CHs3),—-C3H;, —-C(CHj3),-CH(CHs),, ~CoHa—C(CHs)3, -CH(CH3)-
C(CHs);s, —C4Hs-CH=CH,, -CH=CH-CH,, —-C3;H~CH=CH-CH;, —CH,—-CH=CH-C;H,,
-C;H~CH=CH-C,Hs, -CH,-C(CH3)=C(CH3),, -C;H4—CH=C(CHj3),, -C;Hs—~C=CH, -C=C-
CsHy, -C5Hs—C=C—CHs, —CH,~-C=C-C;H;, -C,H;~C=C-C,Hs;

R’ R*> or R’ are defined as above in Formula (X)

R* R are defined as above in Formula (X);

R® 1s independently of each other -H, —F, —I, ~NR‘R’ , —CN, C,-Cs-alkyl, —OH, alkoxy,
alkylthio, hydroxyalkylamino, haloalkyl, haloalkyloxy, hydroxyalkyl, aryl or heteroaryl;

said C;-Cs-alkyl of R8, denotes a linear or branched C,-Cs-alkyl, a linear or branched C,—Cs~
alkenyl or a linear or branched C;—Cs~alkinyl group, which can optionally be substituted by
one or more substituents R, preferably by halogen; the C;—Cs—alkyl, C1—Cs-alkenyl and C;—
Cs—alkinyl residue may be selected from the group comprising —CHj, ~C,Hs, —-CH=CHs;,
C=CH, -C;H;, -CH(CH3;),, -C=C-CHj;, —-CH,-C=CH,

R is defined as above in Formula (X);

R*, R’ are defined as above in Formula (X);
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R s independently of each other —F, —I, ~NR‘R®>, —-CN, C;-Cs-alkyl, —OH, alkoxy,

alkylthio, hydroxyalkylamino, haloalkyl, haloalkyloxy, hydroxyalkyl, .aryl or heteroaryl,
said C;-Cs-alkyl of RY , denotes a linear or branched C;-Cs-alkyl, a linear or branched C;—-Cs—
alkenyl or a linear or branched C;—Cs—alkinyl group, which can optionally be substituted by
one or more substituents R, preferably by halogen; the C,—Cs—alkyl, C;—Cs—alkenyl and C;—
Cs—alkinyl residue may be selected from the group comprising —CHjz, —C,Hs, —CH=CH),,
-C=CH, -C;H;, -CH(CH3),, -C=C-CH3, —-CH,—C=CH;

R is defined as above in Formula (X);

an alkyl group, referring to R°, R”, R, R* or R’ denotes a linear or branched C;-Cg-alkyl,
preferably a linear or branched chain of 1 to 5 carbon atoms, a linear or branched C;—Ce—
alkenyl or a linear or branched C,—C¢—alkinyl group, which can optionally be substituted by
one or more substituents R’, preferably by halogen; .

the C;—Cg¢—alkyl, C;—C¢—alkenyl and C;-Cs—alkinyl residue may be selected from the group
comprising -CHi, -C,Hs, -CH=CH,, -C=CH, -C;H;, —-CH(CHj);, —-CH,-CH=CH,,
-C(CH;3)=CH,;, -CH=CH-CH;, -C=C-CH;, -CH,-C=CH, -C4H,, -CH,-CH(CHsj),,
-CH(CH;)-CHs, ~C(CH;)s, -CsHui, ~CeHiz, -C(R’)3, -CR'R” )2, -CR'R”)R”, ~Co(R’)s,
CHCRY);, -CHYCR'R”);, ~CHyCR’R*R*, -CiR’y;, -CH-C(R%)s, —CoHi-
CH=CH,, -CH=CH-C,Hs, ~-CH=C(CHj3),, -CH,-CH=CH-CHj3;, ~-CH=CH-~CH=CH,, -C,H4-
C=CH, -C=C-C,Hs, -CH,-C=C-CH;, -C=C-CH=CH,;, -CH=CH-C=CH, -C=C-C=CH,
-C,H,~CH(CH;);, -CH(CH3)-CsH;, —-CH,-CH(CH;)-C,Hs, —CH(CH3)—CH(CH3)2,
-C(CHs;),—C;Hs, —CH,—C(CH3)3, —-C3H¢-CH=CH,, -CH=CH-Cs;H;, -C;H4~CH=CH-CHj,
‘CH,-CH=CH-C,Hs, ~CH,~CH=CH-CH=CH,, ~CH=CH-CH=CH-CHj;, —CH=CH-CH,
CH=CH,, —-C(CH3)=CH-CH=CH,, -CH=C(CHj3)-CH=CH,, -CH=CH-C(CH3)=CH,;, —CH,-
CH=C(CHs),, —~C(CH;)=C(CHj);, ~CsH¢C=CH, —C=C-C3Hj, —C,H,~C=C-CHj, —CH,—
C=C-C,Hs, -CH,-C=C-CH=CH,, -CH,-CH=CH-C=CH, -CH,-C=C-C=CH, -C=C-
CH=CH-CH;, —-CH=CH-C=C-CHj;, -C=C-C=C-CHj;, -C=C-CH,-CH=CH,, —-CH=CH-
CH,-C=CH, -C=C-CH,-C=CH, -C(CH;3;=CH-CH=CH,, -CH=C(CH;3)-CH=CH,,
-CH=CH-C(CH3)=CH,, —C(CH3)=CH-C=CH, -CH=C(CH;)-C=CH, -C=C-C(CH;3)=CH,,
-C3H¢-CH(CHs)2, —-CHs4—CH(CH;3)-C,Hs, -CH(CH;3)-CsHy, —CH,—CH(CH;)-CsHj,
-CH(CH3)-CH,—CH(CH3),, ~-CH(CHj3)~-CH(CH;)-C,Hs, -CH,—CH(CH;3)~CH(CH3),, -CH>—
C(CH;).-C,Hs, -C(CH3),-CsHy, -C(CH3),~CH(CHa),, ~CoHs—C(CHs)3, -CH(CH3)-C(CHj3)s,
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-CHg—-CH=CH,;, -CH=CH-C;H,, -C;H¢~CH=CH-CH;, -CH,-CH=CH-C;H,;, —C,H,—
CH=CH-C,Hs, -CH,~C(CH;)=C(CHs),, -C,H;—CH=C(CH3),, -C4sHs—C=CH, -C=C-C4Ho,
-C3Hg—C=C-CHj3, -CH,~-C=C-C5;H7, -C,;Hs;~C=C-C,Hs;
R3, R* or R*" are defined as above in Formula (X);
a cycloalkyl group is defined as above in Formula (X);
an alkoxy group 1s defined as above in Formula (X);
an haloalkyl is defined as above for in Formula (X);
a hydroxyalkyl group is defined as above in Formula (X);
an haloalkyloxy group is defined as above in Formula (X);
a hydroxyalkylamino group is defined as above in Formula (X);
a halogen group 1s defined as above 1n Formula (X);
an aryl group is defined as above in Formula (X);

a heteroaryl group is defined as above in Formula (X).

Furthermore the present invention is directed to novel compounds of the gehcral Formula (XI)

and pharmaceutically acceptable salts thereof:

wherein

A* 1s an unsubstituted C;-Cyo-alkyl or a S-membered heteroaryl group, which contains at
least one heteroatom like O, N, S, NR*, SO, SO,, Se; which can optionally be
substituted by one or more substituents R;

R’ is independently H, OR*, SR*, hydroxyalkyl, hydroxyalkylamino, cycloalkyl, halogen,

haloalkyl, haloalkyloxy, NO;, CN, SO,NR‘R’, CO,NR'R’, COR", CO,R%, SO,R*, SO;R*

NR*R’, alkyl, aryl or heteroaryl; "

R* s H, alkyl, cycloalkyl, aryl or heteroaryl;

R’ is H, O-alkyl, O-aryl, alkyl, heteroaryl or aryl;
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sald C;—Cyo—alkyl residue may be selected from the group comprising ~CHj3, -C,Hs, —~C3Hj,
-CH(CH3),, -C4H,, —-CH,-CH(CH;),, -CH(CH;3)-C,Hs, —-C(CH3);, —CsH;;, —C,Hj—
CH(CH;),, -CH(CH;)-CsH,;, -CH,-CH(CH,)-C,Hs, ~-CH(CH3)-CH(CH3),, -C(CH3),—-C,Hs,
—~CH,—-C(CHj3)3, —CgH,3, —C3H¢—CH(CHj3),, -C,H4—CH(CH;)-C,Hs, —-CH(CH3)-C4Hy, —CH,—
CH(CH;)-C3;H;, —CH(CH3)-CH,—CH(CH5),, —-CH(CH;3)-CH(CH3)-C,Hs, —CH,—CH(CH3)-
CH(CHj;),;, —-CH—C(CH3),-C,Hs, —C(CH3),—-C3H7, —C(CH3),—CH(CH3);, —C;H4—C(CH3)s,
-CH(CH;)-C(CHs3)s, —C;H;5, —C3Hs—C(CHs)s, —C4Hg~CH(CH3),;, —C3He—CH(CH3)-C,Hs,
-C;H4~C(CH;),-CoHs, —CH4~CH(CH3)-C3H;, —CHp-C(CHs),-CsHy, —CH,-CH(CHs)-
CeHy,~CH(CH3)~CsHn, -CgHir, —CeHg—C(CHa)s, —CsHio—-CH(CHs)z, —C4Hs-CH(CHs)-
C,Hs, —C3Hg-C(CH3),—CoHs, —-C3Hg—CH(CH3)-CsHy, —C,Hy;~C(CHi),—CsHy, —CoHi-
CH(CH,)-C4Hy, —CH,—C(CH3),—C4Hy, -CH,—CH(CH3)-CsH;1, —-C(CHj3),—~CsH;;, -CH(CH3)~-
CeHis, —CoHy, —CsHio—C(CHj3);, -CeHi2—-CH(CHs3)2, —CsHjo~CH(CH3)-CoHs, —CaHs—
C(CH;)-C;Hs, —C4Hz—CH(CH3)-CsH;, -CsHg—C(CHj3)—CsH;, -C3Hg—CH(CH3)-C4Ho,
-C2H4—C(CH3)2—C4Hy, —-C2Hs-CH(CH3)-CsHua, ~CH,~C(CHj3)~CsHy;, ~CH>-
CH(CH;)-C¢Hi3, —C(CH3)2—-C¢Hi3, -CH(CH3)-C7His, —CioHa1, —CeHi2~C(CHs)s, —C7Hya~
CH(CHs),, —-CeH12-CH(CH3)-C,Hs, —CsHi0-C(CHs)2~C2Hs, ~CsHio-CH(CHs)-C3Hy, -C4Hg-
C(CH;)-CsH;, -C4Hs—CH(CH;)-C4Hy, -C3Hs—C(CH3)—C4Hy, ~C3He—CH(CH;3)-CsHyy,
-CHy—C(CH3),—-CsHyy, —CoHy—CH(CH3)-CsHys, —CH—C(CHs),—CeHi3, —CH—-CH(CH3)-
C;His, -C(CHs).—C7H;5, -CH(CH3)~CgHy7;

with the proviso that N-(1-methyl-1H-pyrazole-5-yl)-1H-pyrazole-1-carboxamide, and 1-ethyl-3-
methyl-N-(1-methyl-1H-pyrazole-5-yl)-4-nitro-1H-pyrazole-5-carboxamide are excluded.

Furthermore the present invention is directed to novel compounds of the geheral Formula (XI)

and pharmaceutically acceptable salts thereof:

wherein
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A*  is an unsubstituted C;-Cio-alkyl or a heteroaryl group, which can optionally be
substituted by one or more substituents R, |

R’ is independently H, OR®, SR®, hydroxyalkyl, hydroxyalkylamino, cycloalkyl, halogen,

haloalkyl, haloalkyloxy, NO,, CN, SO,NR‘R’, CO,NRR’, COR?, CO,R?, SO,R*, SOsR,

NR*R’, alkyl, aryl or heteroaryl;

R’ is H, alkyl, cycloalkyl, aryl or heteroaryl;

R’ is H, O-alkyl, O-aryl, alkyl, heteroaryl or aryl;

a heteroaryl group may be selected from the group comprising oxazole-2-yl, oxazole-4-yl,
oxazole-5-yl, thiazole-2-yl, thiazole-4-yl, thiazole-5-yl, isothiazole-3-yl, isothiazole-4-yl,
isothiazole-5-yl, 1,2,4-oxadiazole-3-yl, 1,2,4-oxadiazole-5-yl, 1,2,4-thiadiazole-3-yl, 1,2,4-
thiadiazole-5-yl, 1,2,5-oxadiazole-3-yl, 1,2,5-oxadiazole-4-yl, 1,2,5-thiadiazole-3-yl, 1-
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, 4-pyndyl, 4-pyrimidinyl, S-pyrimidinyl, 3-
pyridazinyl, 4-pyridazinyl, 2-pyrazinyl, 3-pyrazolyl, 4-pyrazolyl, indolyl, indolinyl,
benzo[b]thiophenyl, benzimidazolyl, quinazolinyl, quinoxazolinyl, preferably isoxazole-3f-y1,
isoxazole-4-yl, isoxazole-5-yl, tetrahydroquinolinyl, isoquinolinyl, tetrahydroisoquinolinyl
group, wherein said heteroaryl group can optionally be substituted -by one or more

substituents R’, R’ being as defined above in Formula (XI);

said C;—Cjg—alkyl residue may be selected from the group given above for C,—Cj¢—alkyl residue
of Formula (XI).

Furthermore the present invention is directed to novel compounds of the general Formula (XII)

and pharmaceutically acceptable salts thereot:

R'° 10

R / \ H\)J\

(R
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wherein

R’ is independently of each other —H, ~F, -Cl, —Br, -, —SOZNHR4, -—SOZN(R4)2, NR*R’ ,
—NR*~-CO—(C;-C¢)-haloalkyl, ~NO,, -NR*-S0,~(C;-C¢)-haloalkyl, —CN, alkyl,
cycloalkyl, -OH, -SH, alkylthio, alkoxy, hydroxyalkylamino, haloalkyloxy, haloalkyl,
hydroxyalkyl, aryl or heteroaryl;

q 1s0,1,2,3,40r5;

R' s independently of each other -H, —F, -Cl, -Br, —I, -NO,, NR*R’, —-CN, alkyl, —OH,
cycloalkyl, -SH, alkylthio, hydroxyalkylamino, hydroxyalkyl, aryl or heteroaryl;

R’, R®, R is independently H, OR*, SRY, hydroxyalkyl, hydroxyalkylamino, cycloalkyl,
halogen, haloalkyl, haloalkyloxy, NO,, CN, SO,NR‘R’, CO,NR‘R’, COR*, CO,R*, SO,R?,
SO;R*, NR‘R’ , alkyl, aryl or heteroaryl;

R* 1s H, alkyl, cycloalkyl, aryl or heteroaryl;
R’  isH, O-alkyl, O-aryl, alkyl, heteroaryl or aryl;
X 1s selected from the group consisting of S, O, N, NR*, SO or SO;;

an alkyl group, if not stated otherwise, denotes a linear or branched C;-Cg-alkyl, preferably a
linear or branched chain of one to five carbon atoms, a linear or branched C;—Cg—alkenyl or a
linear or branched C,-Cgs—alkinyl group, which can optionally be substituted by one or more
substituents R’, preferably by halogen;

the C,—Cg—alkyl, Ci~Cgs—alkenyl and C,;—Cs—alkinyl residue may be selected from the group
comprising -CHs;, -C;Hs, -CH=CH,, -C=CH, -Cs;H;, -CH(CHj;),, —-CH,~CH=CH,,
-C(CH;)=CH,;, -CH=CH-CH;, -C=C-CH;, -CH;~C=CH, -CjHy, -CH;-CH(CH,),
-CH(CH3)-C;Hs, —C(CHs)s, -CsHi1, =CsHus, -C(R’)3, -CR'R” )2, -CR’R’)R’", -C2(R")s,
-CH-C(R’);, ~CHCR’R’);, -CHCR’R’)R”, -CyR’), -CiHi~C(R);, -CoHe-
CH=CH,, -CH=CH-C,;Hs, -CH=C(CH3),, -CH,-CH=CH-CHj;, -CH=CH-CH=CH,, -C,H4~
C=CH, -C=C-C;H;, -CH,-C=C-CH;, -C=C-CH=CH,, -CH=CH-C=CH, -C=C-C=CH,
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-CoHi~CH(CH;)2,  -CH(CH3)-CsH;,  ~CH,-CH(CH;3)-C,Hs, —CH(CH;)-CH(CHs),,
-C(CH3),~C;Hs, —~CH,—C(CH3);, —C3He~CH=CH,, ~CH=CH-C3H,, —C,H,~CH=CH-CH,
-CH,-CH=CH-C,;Hs;, —CH,-CH=CH-CH=CH,, -CH=CH-CH=CH-CHj;, ~CH=CH-CH,-
CH=CH,, ~C(CH3)=CH-CH=CH,, -CH=C(CH3)-CH=CH,, -CH=CH-C(CH3)=CH,, -CH,~
CH=C(CHs);, —C(CH3)=C(CH3);, —C3He-C=CH, -C=C-C;H;, —C,H,~C=C-CH;, —CH,-
C=C-C,Hs;, -CH,-C=C-CH=CH,, -CH;~CH=CH-C=CH, -CH,-C=C-C=CH, -C=C-
CH=CH-CH;, ~-CH=CH-C=C-CH;, —-C=C-C=C-CHj3, ~C=C-CH,~-CH=CH,, —-CH=CH-
CH,-C=CH, -C=C-CH,-C=CH, -C(CH;)=CH-CH=CH,, -CH=C(CH;)-CH=CH,,
-CH=CH-C(CH3)=CH,, -C(CH3)=CH-C=CH, -CH=C(CH3)-C=CH, -C=C-C(CH;)=CH,,
-C3H-CH(CH3);, -C;H4&~CH(CH3)-CHs, -CH(CH;)-CsHy, -CH,~CH(CH;3)-CsHy,
-CH(CH;)~CH,~CH(CHs),, —CH(CH;)-CH(CH;)-C;Hs, ~-CH,~CH(CH3)~CH(CHj),, -CH,—
C(CH3),—C,Hs, ~C(CH3),~-C3H7, -C(CH3),—CH(CHs),, ~C:H4—-C(CHs)3, -CH(CH;3)-C(CHs)3,
—~C4Hs-CH=CH,, -CH=CH-C Hy, ~C;Hs~CH=CH-CHj3, -CH,~CH=CH-C;Hj, -C;H,-
CH=CH-C,Hs, ~CH,~C(CH3)=C(CHs),, -C;H;~CH=C(CH3),, -C4H3—C=CH, -C=C-CHo,
-C3Hg-C=C—CHj;, ~CHp-C=C-C3Hjy, —~CoH,~C=C-C,Hs; R, R” or R*" being as defined

above;

a cycloalkyl group denotes a non-aromatic ring system containing three to eight carbon atoms,
preferably four to eight carbon atoms, wherein one or more of the carbon atoms in the ring
can be substituted by a group X, X being as defined above; the C3—Cg—cycloalkyl residue may
be selected from the group comprising —cyclo—-CsHs, —cyclo—-C4H;, —cyclo—CsHy, -cyclo-

CeHi1, —cyclo-C7H,3, —cyclo—CgHis.

an alkoxy group denotes an O-alkyl group, the alkyl group being as defined above; the alkoxy
group is preferably a methoxy, ethoxy, 1sopropoxy, ~-butoxy or pentoxy group.

an haloalkyl group denotes an alkyl group which 1s substituted by one to five halogen atoms,
the alkyl group being as defined above; the haloalkyl group is preferably a -CR"™), —
CRIRY®Y),, -CROURRY’, _CyR"9s, -CH-CR®): -CHCRR!"), -CH,
CRYR'MR', -C3R'); or —CyH4~C(R'); wherein R'?, R', R'" represent F, Cl, Br or I,
preferably F;
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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
-OCR");, -OCR™R'"),, -OCRR'")R'", -0Cy(R'%s, -OCH,-C(R!®);, -OCHa-
CRR""),, -OCH,-CR’R'")R'"", ~0C3(R'®); or ~-OC,H,~C(R'%); wherein R'®, R1”, R1?”
represent F, Cl, Br or I, preferably F;

a hydroxyalkylamino group denotes an (HO-alkyl),-N- group or HO-alkyl-NH- group, the
alkyl group being as defined above;

a halogen group is chlorine, bromine, fluorine or 10dine;

an aryl group preferably 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, ~-CH,Ph, —-C,H4Ph, -CH=CH-Ph, -C=C—Ph, —0—
C6H4—-R3, —m—C6H4—R3, —p—C6H.4—R3, —o—CHz—C6H4—-—R3, —m—CHz—C6H4—R3, —p—CHj—-
CéHy-R’;

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 an oxazol-2-yl, oxazol-4-yl, oxazol-5-yl, tlﬁazol-Z-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-yl, 1,24-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-furanyl, 2-thienyl, 3-thienyl,
2-pyridyl, 3-pyndyl, 4-pyridyl, 2-pyrimidinyl, 4-pyrimidinyl, 5-pyrimidinyl, 3-pyridazinyl,

- 4-pyridazinyl, 2-pyrazinyl, 1-pyrazolyl, 3-pyrazolyl, 4-pyrazolyl, indolyl, indolinyl, benzo-

[b]-furanyl, benzo[b]thiophenyl, = benzimidazolyl, benzothiazolyl, quinazolinyl,
quinoxazolinyl, or preferably isoxazol-3-yl, isoxazol-4-yl, isoxazol-5-yl, quinolinyl,
tetrahydroquinolinyl, isoquinolinyl, tetrahydroisoquinolinyl group. This heterocyclic group

can optionally be substituted by one or more substituents R?, where R’ is as defined above.
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However, the following compounds are excluded from Formula (XI): 2-thiophenecarboxylic
acid-5-bromo-2-[[(4-chlorophenyl) amino] carbonyl] hydrazide, 2-thiophenecarboxylic acid-2-
[[(4-ethoxyphenyl) amino] carbonyl] hydrazide, 2-thiophenecarboxylic acid-3-methyl-2-[[(3,4-
dichlorophenyl) amino] carbonyl] hydrazide, 2-thiophenecarboxylic acid-2-[[(4-methylphenyl)
amino] carbonyl] hydrazide, 2-thiophene-carboxylic acid-2-[[(4-chlorophenyl) amino] carbonyl]
hydrazide, 2-thiophenecarboxylic acid-2-[[(3-chlorophenyl) amino] carbonyl] hydrazide and
2-thiophenecarboxylic acid-2-[(phenylamino) carbonyl] hydrazide.

Furthermore the present invention is directed to novel compounds of the general Formula (XII)

and pharmaceutically acceptable salts thereof:

wherein |

R’ is independently of each other -F, —I, ~SO,NHR?, _SOQN(R4)2, -NR*R’>, -NR*-CO-
(C1-C¢)-haloalkyl, -NO,, -NR*-S0,-(C;-C¢)-haloalkyl, —CN, C,-Cs-alkyl,
cycloalkyl, -OH, -SH, alkylthio, methoxy, propoxy, hydroxyalkylanﬁno, haloalkyloxy,
haloalkyl, hydroxyalkyl, aryl or heteroaryl; |

q 1s1,2,3,40r 3,

RY s independently of each other -H, —F, -Cl, =I, -=NO,, NR‘R’ , —CN, C,-Cs-alkyl,
cycloalkyl, -OH, -SH, alkylthio, hydroxyalkylamino, hydroxyalkyl, aryl or heteroaryl;
wherein said C,-Cs-alkyl group of R” and R'® denotes a linear or branched C,-Cs-alkyl, a linear
or branched C,—(Cs-alkenyl or a linear or branched C,—Cs—alkinyl group, which can Optionélly
be substituted by one or more substituents R3, preterably by halogen; the C,—Cs—alkyl, Co—Cs—

alkenyl and C,-Cs—alkinyl residue may be selected from the group comprising —C,Hs,
-CH=CH,, -C=CH, -C3H,;, -CH(CHj;);, -C=C-CH;, -CH,-C=CH, -CH,-CH=CH,,
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-C(CH3)=CH,, -CH=CH-CHj, —C4Hy, -CH,~CH(CH3),, -CH(CH3)—C,Hs, ~C(CHs)s, -CsH, 1,
—C(R*;, -CRR?*),, —CRPR*)R*, -C,RYs, -CH-C(R?);, -CH,~CR’R*),, —-CH,-
CR’RRY, -C3(R®),, —-C,H,~C(R?);, ~C,H,~CH=CH,, —-CH=CH-C,Hs5, —CH=C(CH3),,
-CH,-CH=CH-CH;, —-CH=CH-CH=CH,, ~C,H,~C=CH, —C=C—C,Hs, —CH,~C=C-CHi,
-C=C—CH=CH,, -CH=CH-C=CH, -C=C-C=CH, -C,H,~CH(CHS3),, ~CH(CHz)-C;H,, -CH,—
CH(CH;)-C;Hs, —~CH(CH;3)-CH(CHs),, -C(CHs),—C2Hs, —~CH,~C(CHa)s, —CsHe—CH=CH,,
CH=CH-C;H;, —C,H,~CH=CH-CH;, -CH,-CH=CH-C,Hs, —CH,~CH=CH-CH=CH,,
-.CH=CH-CH=CH-CH,, ~CH=CH-CH,~CH=CH,, ~C(CH;)=CH-CH=CH,, —~CH=C(CH;)-
CH=CH,, ~CH=CH-C(CH3)=CH,, ~CH,~CH=C(CHz),, ~C(CH3)=C(CHs),, —C3Hs—C=CH,
C=C-C3H;, -C,H,~C=C—CHj;, —~CH,~C=C-C,H;, ~CH,—~C=C-CH=CH,, —CH,~CH=CH-—
C=CH, -CH,~-C=C-C=CH, -C=C-CH=CH-CHj;, —-CH=CH-C=C-CH;, —-C=C-C=C-CHj,
-C=C-CH,~CH=CH,, ~CH=CH-CH,-C=CH, —-C=C—-CH,~C=CH, —C(CH;)=CH-CH=CH,,
-CH=C(CH;3)-CH=CH,, -CH=CH-C(CH;)=CH,, —C(CH;)=CH-C=CH, -CH=C(CHj)~
C=CH, -C=C-C(CH;)=CHb;

R’, R* or R are defined as above for Formula (XII);

R*  is defined as above for Formula (XII);

R’ 1s defined as above for Formula (XII);

an alkyl group , referring to R, R, %, R* R°R’ or R" denotes a linear or branched C;-Cg-
alkyl, preferably a linear or branched chain of one to five carbon atoms, a linear or branched
Ci~Ce—alkenyl or a linear or branched C,—Cs—alkinyl group, which can optionally be
substituted by one or more substituents R, preferably by halogen; I

the C—Cg¢—alkyl, Ci—Cs—alkenyl and C;—C¢-alkinyl residue may be selected from the group
compnising -CHj;, -C,Hs, -CH=CH,, -C=CH, -Cs;H,;, -CH(CH3),, —-CH,-CH=CH,,
-C(CH;3)=CH,;, -CH=CH-CHi;, -C=C-CH;, -CH,-C=CH, -C4H,, -CH,-CH(CHs3),,
-CH(CH3)-C;Hs, ~C(CHa)s, CsHui, ~CeHiz, -C(R”)3, -CR’(R” )2, -CR'R¥)R”", -C,(R’)s,
-CH-C(R’)3, -CHCR’R’);, -CHrCR’R*)R’, -C3R’);, -C;HiC(R’)3, ~CoHs-
CH=CH;, -CH=CH-C,Hs, -CH=C(CH5;),, -CH,-CH=CH-CH3, -CH=CH-CH=CH,, ~C,H4-
C=CH, -C=C-C,H;, -CH,—-C=C-CHj3, -C=C-CH=CH,, —-CH=CH-C=CH, -C=C-C=CH,
-C,H4~CH(CH3),, —-CH(CH;3)-C;H;, -CH,-CH(CHj3)-C;Hs, —-CH(CHj3)-CH(CH3),,
-C(CH3)-C,Hs, —CH,—C(CHaj);, —-C3Hg—CH=CH,, -CH=CH-C5H;, -C,H4~CH=CH-CHj,
-CH,-CH=CH-C,;Hs, -CH>-CH=CH~-CH=CH,;, -CH=CH-CH=CH-CHj3;, ~CH=CH-CH,-
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CH=CH,, —C(CHs)=CH-CH=CH,, ~CH=C(CH3)~CH=CH,, —CH=CH~C(CH3)=CH,, ~CH,
CH=C(CH3),, —C(CH;)=C(CH3),, -C3Hs-C=CH, -C=C-C;H;, -C;H4~C=C-CHj;, —-CHj,—
C=C-C,Hs, -CH,-C=C-CH=CH,, -CH,-CH=CH-C=CH, -CH,-C=C-C=CH, -C=C-
CH=CH-CH;, -CH=CH-C=C-CH;, -C=C-C=C-CH;, C=C-CH,-CH=CH,, -CH=CH-
CH,-C=CH, -C=C-CH,-C=CH, -C(CH3)=CH-CH=CH,;,  -CH=C(CH3)-CH=CH,,
-CH=CH-C(CH3)=CH,, —C(CH3)=CH-C=CH, —-CH=C(CH;3)-C=CH, -C=C-C(CH3)=CHo,
-C3He—~CH(CH3),;, -C,H4~CH(CH3)-C,Hs, -CH(CH;)-C4Hy, —CH,—CH(CHj3)-CsH7,
-CH(CH;)-CH,—CH(CH3),, —CH(CH3)-CH(CH;3)-C,;Hs, —-CH,—CH(CHj3)~-CH(CH3);, —CHy—
C(CH;),—C,Hs, -C(CHj3),-C3H;, -C(CHj3),~CH(CHs),, ~CoHs—~C(CHas)s, —CH(CH3)—C(CH3)3,
-C4Hs-CH=CH,, -CH=CH-C4Hy, -C;H¢—CH=CH-CH;, —-CH,-CH=CH-C;H;, -C,Hj4-
CH=CH-C,H;, —CH,—C(CH3)=C(CH3),, -C,H4~CH=C(CHj3),;, —C4Hg—C=CH, —-C=C-C4Ho,,
-C3Hg-C=C—CHj, ~CH,—C=C-C3H;, -C,H,~C=C-C,Hs; R°, R’ or RY being as defined
above;

an cycloalkyl group is defined as above in Formula (X1I);

an alkoxy group is defined as above in Formula (XI1I);

an haloalkyl group is defined as above in Formula (XII);

a hydroxyalkyl group is defined as above in Formula (X1I);

an haloalkyloxy group is defined as above in Formula (XII);

a hydroxyalkylamino group is defined as above in Formula (XII);

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

an aryl group is defined as above in Formula (XII);

a heteroaryl group 1s defined as above 1in Formula (XII);

The invention also provides a pharmaceutical composition comprising a compound of
Formula (I), (X), (XI) or (XII), in free form or in the form of pharmaceutically acceptable
salts and physiologically functional derivatives, together with a pharmaceutically acceptable
diluent or carrier therefore.

The term “physiologically functional derivative” as used herein réfers to compounds
which are not pharmaceutically active themselves but which are transformed into their
pharmaceutical active form in vivo, i.e. in the subject to which the compoufld is administered.

In another aspect, the present invention ‘also provides a method for the treatment or

prophylaxis of a condition where there is an advantage in inhibiting quorum sensing which
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comprises the administration of an effective amount of a compound of Formula (I), (X), (XI)
or (XII) and physiologically acceptable salts or physiologically functional derivatives thereof.
The term “quorum sensing” is intended to describe cell-density dependent gene regulation
through a diffusible signal molecule (Fuqua et al., J. Bacteriol. 176:269-75, 1994).

The invention is also directed to the use of compounds of Formula (I), (X), (XI) or
(XII) and of their pharmacolo<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>