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Anti-Inflammatory Agents as Virostatic Compounds 

Description 

5 

The present invention relates to compounds that have been described as anti-inflammatory, 

immunomodulatory and antiproliferatory agents and surprisingly show virostatic activities. 

In particular the invention refers to the use of compounds which inhibit dihydroorotate 

dehydrogenase (DH.ODH), for the treatment and prevention of viral diseases, in particular 

10 HCMV, HIV, HCV, HBV, and influenza. 

Viral infections are usually treated with substances targeting viral proteins, e.g. influenza is 

treated with M2-membrane protein inhibitors (adamantin and rimantadin) or 

neuraminidase inhibitors (oseltamivir and zanamivir); HIV is treated with HIV protease 

15 inhibitors, reverse transcriptase inhibitors (nucleoside and non-nucleoside analoga), fusion 

inhibitors (blocking the viral transmembrane protein gp4I) or cell entry inhibitors; HCV is 

treated by a combination of ribavirin and interferone alpha, where ribav irin as a nucleoside 

analogue inhibits the viral polymerase, and interferone alpha activates the host immune 

system; HBV is treated with pegylated interferone alpha and/or nucleoside or nucleotide 

20 analoga. 

I lowcver, treatment of these viral diseases is not satisfactory due to the high mutation rate 

of viruses and the thus resulting lack of efficacy of presently known medications. 

Moreover, severe side effects caused by interaction with host factors or by incompatibility 

25 of treatments for patients who are infected with two or several different viruses occur 

regularly. In view of the viruses' abilities to quickly adapt to new selection pressures 

caused by substances targeting viral proteins, new treatment options for viral diseases are 

urgently required. A new approach to circumvent the selection pressure on viruses and thus 

avoid the generation of resistences is the targeting of host cell factors vital for the viral 

30 replication cycle. 
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The active metabolite of leflunomidc, a DHODH inhibitor with a completely different 

structure has been discussed and tested lately in several viral infection models as well as in 

infected patients (Gabriel T. Meister, dissertation Ohio State University 2005; Chong et al. 

Am, J. Transplant 2006 6(1): 69-75), however, anti-viral activity is largely attributed to the 

5 inhibition of protein kinases which results in inhibition of phosphorylation of viral 

proteins. Moreover, administration of uridine in viral plaque assays did not affect, the 

reduction of viral loads in a cytomegalovirus (CM.V) model; an inhibitor exerting its 

activity by the inhibition of DHODH, however, according to the above-cited publications 

would be expected to lose its inhibitory potential when the assay is supplemented with 

10 uridine. 

The compounds to which this invention relates have been described as DHODH inhibitors 

before (WO 03/006425, WO 04/056746, WO 04/056797, W004056747, WO 08/077639, 

WO 09/021696), and the treatment of diseases caused by viral infections has been 

15 mentioned. 

The pathogenity of viruses heavily relies on host cell machinery for replication, leading to 

a high need of nucleobase building blocks due to the high replication rate of the viruses. It 

has now been found unexpectedly, that the inhibition of DHODH, which leads to an 

20 inhibition of the de novo biosyntheses of pyrimidines can be exploited to suppress the 

replication of certain viruses. 

Here we disclose that the use of substances according to formula I is particularly 

advantageous for the treatment of diseases caused by the following viruses: 

25 

Human Immunodeficiency Vims (HIV), Hepatitis C Virus (HCV), Hepatitis B Virus 

(HBV), and Influenza. BK-Polyomavirus (BKV) Human Cytomegaly Virus (HC'MVk Rift 

Valley Fever Virus (RVFV), Norovirus (NV), Lassa Virus (LV), Ebolavirus (EBOV), 

West Nile Virus (WNV), Dengue Virus (DV), Yellow fever virus (YFV), Human 

30 Respiratory Syncytial Virus (RSV). 

Thus, in particular, the subject of the present invention comprises the following aspects: 
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1. A dihydroorotate-dehydrogenase inhibitor for use in the treatment or amelioration 

of a disease or medical condition caused by a viral infection by double stranded 

DNA viruses (dsDNA viruses), positive-sense single-stranded RNA viruses 

((+)ssRNA viruses), negative-sense single-stranded RNA viruses ((-)ssRNA 

5 viruses), double-stranded DNA viruses (dsDNA), single-stranded RNA viruses 

which use a DNA intermediate to replicate (ssRNA-RT viruses), double-stranded 

DNA viruses which use an RNA intermediate during genome replication (dsDNA-

RT viruses), wherein the dihydroorotate-dehydrogenase inhibitor is not lcflunomide 

or a metabolite thereof. 

10 

2. A dihydroorotate-dehydrogenase inhibitor according to aspect 1 for use in the 

treatment or amelioration of a disease or medical condition caused by a viral 

infection by a virus selected from the group comprising Human Immunodeficiency 

Virus (HIV), Hepatitis C Virus (HCV), Hepatitis B Virus (IIBV), and influenza, 

15 BK-Polyomavirus (BKV). Human Cytomegaiy Virus (HCMV), Rift Valley Fever 

*Virus (RVFV), Norovirus (NV), Lassa Virus (LV), Ebolavirus (EBOV), West 

Nile Virus (WNV), Dengue Virus t'DV), Human Respiratory Syncytial Virus 

(RSV), Yellow fever virus (YFV). 

20 3. A dihydroorotate-dehydrogenase inhibitor for use in the treatment or amelioration 

of a disease or medical condition caused by a viral infection according to aspect I 

or 2, wherein the dihydroorotate-dehydrogenase inhibitor has a half-maximal 

inhibitory concentration (IC50) of 50 n.M or less for the inhibition of dihydroorotate-

dehydrogenase or less in an in vitro assay and a half-maximal effective 

25 concentration (EC50) of 200 nM or less for inhibition of viruses in an in vitro assay. 

4. A dihydroorotate-dehydrogenase inhibitor for use in the treatment or amelioration 

of a disease or medical condition caused by a viral infection according to any of 

aspects 1 to 3, wherein the dihydroorotate-dehydrogenase inhibitor has a solubility 

30 in water of 10 (.ig/tnL or greater and/or an absolute oral availability (F) of 30% or 

greater. 
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A dihydroorotat e-dehydrogenase inhibitor for use in the treatment or amelioration 

of a disease or medical condition caused bv a viral infection according to any of 

aspects 1 to 4, wherein the dihydroorotate-dehydrogenase inhibitor is a compound 

of the general formula (I) or a physiologically functional derivative or a 

pharmacologically tolerable salt thereof, 

•(CHR3)n^- Y 

(Formula I) 

wherein 

A is an aromatic or non-aromatic 5- or 6-membered hydrocarbon ring wherein 

optionally one or more of the carbon atoms are replaced by a group X, 

wherein X is independently selected from the group consisting of S, O, N, 

NR4, SO; and SO; 

15 

L 

D 

is a single bond or NH 

is O, S, S02, NR , or CH,; 

is O, S, or NR ; 

20 is O, S. or NR ; 

25 

R! independently represents H, halogen, haloalkanyl, haloalkenyi, haloalkynyl, 

haloalkanyloxy, haloalkenyloxy, haloalkynyloxy, ~C02R' \ -SO3H, -OH, -

CONR*R", -CR'O, -S02-NR+R", -N02, -S02-R\ -SO-R*, -CN, 

alkanyloxy, alkenvloxy, alkynyloxy, alkanylthio, alkenylthio, alkvnylthio, 

aryl, -NR -C02-R\ -NR -CO-R*. -NR"-S02-R\ -O-CO-R*, -0-C02-R*, 
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-0-C0-NR*R"; cycloalkyl, heterocycioalkyi, aikanylamino. alkenylamino, 

alkynylamino, hydroxyalkanylamino, hydroxyalkenylamino, 

hydroxyalkynylamino, ~SH, heteroaryl, alkanyl, alkenyl or aikynyl; 

R* independently represents H, alkanyl, alkenyl, aikynyl. cycloalkyl, 

5 heterocycioalkyi, aminoalkanvl, aminoalkenyl, aminoalkynyl, alkanyloxv, 

alkenyloxy, alkynyloxy, -OH, -SH, alkanylthio, alkenylthio, alkvnylthio, 

hydroxyalkanyl, hydroxyalkenyl, hydroxyalkynyl, haloalkanyl. haloalkenyl, 

haloalkynyl, haloalkanyloxy, haloalkenyioxy, haloalkynyloxy, aryl or 

heteroaryl; 

10 

R' independently represents H, -COiR \ -CONR 'R ', -CR'O, -SO2NR". -

NR"-CO-haloalkanyl, haloalkenyl, haloalkynyl. -NO;, -NR -SO2-

haloalkany], haloalkenyl, haloalkynyl, -NR "-SO;-alkanyl. -NR"-SO;-

alkenyl. -NR"-SO:-alkynyl, -S02-alkanyl. -S02-alkenvl, -S02-alkynvl, 

15 -NR' -OO-alkanyl, -NR "-CO-alkenyl, -NR '-CO-alkynyl. -CN, alkanyl, 

alkenyl, aikynyl, cycloalkyl, heterocycioalkyi, aminoalkanvl, aminoalkenyl, 

aminoalkynyl, aikanylamino, alkenylamino, alkynylamino, alkanyloxy, 

alkenyloxy, alkynyloxy, - cycloalkyloxy, -OH, -SH, alkanylthio. 

alkenylthio, alkvnylthio, hydroxyalkanyl, hydroxyalkenyl, hydroxyalkynyl, 

20 hydroxyalkanylamino, hydroxyalkenylamino, hydroxyalkynyl ami no, 

halogen, haloalkanyl, haloalkenyl, haloalkynyl. haloalkanyloxy, 

haloalkenyioxy. haloalkynyloxy, aryl, aralkyl or heteroaryl; 

R" independently represents hydrogen, haloalkanyl, haloalkenyl, haloalkynyl, 

25 hydroxyalkanyl. hydroxyalkenyl, hydroxyalkynyl, alkanyl, alkenyl, aikynyl, 

cycloalkyl, heterocycioalkyi, aryl, heteroaryl, aminoalkanvl, aminoalkenyl 

or aminoalkynyl 

30 

R" 

R2 

independently represents H or alkanyl 

is H or OR6, NHR7, NR OR7; 
2 & or R together with the nitrogen atom which is attached to R forms a 5 to 7 
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membered, preferably 5 or 6 membered beteroyclic ring wherein R2 is -

fCHjjs and Rs is absent; 

R3 is H, alkanyl, alkenyl, aikynyl, cycloalkyl. heterocycioalkyi, aryl, 

alkanyloxy, alkenyloxy, alkynyloxy, -O-aryl; -O-cycloalkyl. -O-

heterocycloalkyl. halogen, aminoalkaiiyl, aminoalkenyl, aminoalkynyl, 

aikanylamino, alkenylamino, alkynylamino, liydroxylamino, 

hydroxylalkanyl, hydro xylalkenyl, hydroxylalkynyl, haloalkanyloxy, 

haloalkenyioxy, haloalkynyloxy, heteroaryl, alkanylthio, alkenylthio, 

alkvnylthio, -S-aryl; -S-cycloalkyl, -S-heterocycioalkyi, aralkyl, 

haloalkanyl. haloalkenyl or haloalkynyl; 

R4 is H, alkanyl, alkenyl, alkynvl, cycloalkyl, heterocycioalkyi. aryl or 

heteroaryl; 

R5 is H, OH, alkanyloxy. alkenyloxy, alkynyloxy, 0-arvl, alkanyl. alkenyl. 

aikynyl or aryl; 

R6 is 11, alkanyl, alkenyl, aikynyl, cycloalkyl, heterocycioalkyi, aryl, heteroaryl, 

aralkyl, alkanyloxyalkanvl, alk an y 1 ox valkenyl, alkanyloxvalkynyl, 

alkenyloxyalkanyl, alkenyloxvalkenyl. alkenyloxyalkynyl, 

alkynyloxyalkanyl, alkynyloxyalkenyl, alkynyloxyalkynyl, acyi alkanyl. 

(acyloxy)alkanyl, (acyloxy)alkenyl, (acyloxy)alkynyl acyl, non-symmetrical 

(acyloxy)alkanyldiester, non-symmetrical (acyloxy)alkenyldiester, non­

symmetrical (acyloxy)alkynyidiester, or dialkanylphosphate, 

dialkenylphosphate or dialkvnylphosphatc: 

R7 is H, 011, alkanyl, alkenyl, aikynyl, aryl. alkanyloxy, alkenyloxy, 

alkynyloxy, -O-aryl, cycloalkyl. heterocycioalkyi, or -O-cycloalkyl, -O-

heterocyeloalkyl: 

is hydrogen, alkanyl, alkenyl or aikynyl; 
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E is an alkanyl, alkenyl, aikynyl, aryl. heteroaryl, heterocycioalkyi or 

cycloalkyl group or a fused bi-or tricyclic ring system wherein one phenyl 

ring is fused to one or two monocyclic cycloalkyl or heterocycioalkyi rings 

or one bicyclic cycloalkyl or heterocycioalkyi ring, or wherein two phenyl 

5 rings are fused to a monocyclic cycloalkyl or heterocycioalkyi ring, wherein 

monocyclic and bicyclic cycloalkyl and heterocycioalkyi rings are as 

defined herein, and wherein all of the aforementioned groups may optionally 

be substituted by one or more substituents FT 

10 Y is hydrogen, halogen. haloalkanyl. haloalkenyl, haloalkynyl. 

haloalkanyloxy, haloalkenyioxy. haloalkynyloxy, alkanyl, alkenyl. aikynyl, 

aryl, heteroaryl. heterocycioalkyi or cycloalkyl group or a fused bi-or 

tricyclic ring system wherein one phenyl ring is fused to one or two 

monocyclic cycloalkyl or heterocycioalkyi rings or one bicyclic cycloalkyl 

15 or heterocycioalkyi ring, or wherein two phenyl rings are fused to a 

monocyclic cycloalkyl or heterocycioalkyi ring, and wherein all of the 

aforementioned groups may optionally be substituted by one or more 

substituents R . or Y is 

20 
1 i ^ 8 ^ wherein R . X, A. Z , Z\ R , R\ E and p are as defined herein; 

25 

m 

n 

P 

q 

is 0 or 1; 

is 0 or 1; 

is 0 or 1; 

is 0 or 1; 
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r is 0 or 1; 

s is 0 to 2; and 

t is 0 to 3. 

5 6. A pharmaceutical composition comprising a compound as defined in any of aspects 

1 to 5 in free form or in the form of a pharmaceutically acceptable salt or 

physiologically functional derivative and a pharmaceutically acceptable diluent or 

earner for use in the treatment or amelioration of a disease or medical condition 

caused by a viral infection. 

iO 

7. A compound according to any of aspects 1 to 5 or a composition according to 

aspect 6 wherein the disease or indication is selected from the group comprising 

transplant rejection. 

15 Compounds of Formula (I) comprise the following substanccs: 

Formula 1 : 

[Dm—(cHR3)n]q-Y 

20 wherein 

A is an aromatic or non-aromatic 5- or 6-mcmbered hydrocarbon ring wherein 

optionally one or more of the carbon atoms are replaced by a group X, 

wherein X is independently selected from the group consisting of S, O, N, 

25 NR4, S02 and SO; 
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I, is a single bond or NH 

D is O. S, SCb, NR4. or CH?; 

5 Z1 is O, S, or NR5, 

Z2 is O, S, or NR5; 

R1 independently represents H, halogen, haloalkanyl, haloalkenyl, haloalkynyl, 

10 haloalkanyloxy. haloalkenyioxy, haloalkynyloxy, -CO^R", -S03H, -OH, -

CO\R*R ', -CR'O, -S03-NR*R -NO,, -SO;-R". -SO-R*, -CN, 

alkanyloxy, alkenyloxy, alkynyloxy, alkanylthio, alkenylthio, alkynylthio, 

aryl, -NR"-C02-R\ -NR"-CO-R*. -NR"'-S03-R\ -0-C0-R*, -O-CO.-R*, 

-0-C0-NR*R '; cycloalkyl, heterocycioalkyi, aikanylamino. alkenylamino, 

1.5 alkynylamino, hydroxyalkanylamino, hydroxyalkenylamino, 

hydroxyalkynylamino, -SH, heteroaryl. alkanyl. alkenyl or aikynyl; 

R* independently represents H, alkanyl, alkenyl, aikynyl, cycloalkyl, 

heterocycioalkyi, aminoalkanvl, aminoalkenyl, aminoalkynyl, alkanyloxy, 

20 alkenyloxy, alkynyloxy, -OH, -SH, alkanylthio, alkenylthio. alkynylthio, 

hydroxyalkanyl, hydroxyalkenyl, hydroxyalkynyl, haloalkanyl. haloalkenyl, 

haloalkynyl, haloalkanyloxy, haloalkenyioxy, haloalkynyloxy, aryl or 

heteroaryl; 

25 R" independently represents H, -CTKR", -( ONR \R' -CR"0, -SO?NR'\ -

NR'-CO-haloalkanyl, haloalkenyl, haloalkynyl, -NO;, -NR'-SO;-

haloalkanyl, haloalkenyl, haloalkynyl. -NR^-SOj-alkanyl, N'R'-SO--

alkenyl, -NR'' -SOi-alkynyl, -SOa-alkanyl, -SO;-alkcnyl, -SO;-aIkyny], 

-NR"-CO-alkanyl, -NR^-CO-alkenyl, -NR"-CO-alkynyl, -CN, alkanyl, 

30 alkenyl, aikynyl, cycloalkyl, heterocycioalkyi, aminoalkanyl, aminoalkenyl, 

aminoalkynyl, aikanylamino, alkenylamino, alkynylamino. alkanyloxy, 

alkenyloxy, alkynyloxy, - cycloalkyloxv, -OH. -SH, alkanylthio, 

alkenylthio. alkynylthio, hydroxyalkanyl, hydroxyalkenyl, hydroxyalkynyl. 
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hydroxyalkanylamino, hydroxyalkenylamino, hydroxyaikynylamino, 

halogen. haloalkanyl, haloalkenyl, haloalkynyl. haloalkanyloxy, 

haloalkenyioxy, haloalkynyloxy, aryl, aralkyl or heteroaryl; 

R" independently represents hydrogen, haloalkanyl, haloalkenyl, haloalkynyl, 

hydroxyalkanyl. hydroxyalkenyl, hydroxyalkynyl, alkanyl. alkenyl, aikynyl, 

cycloalkyl, heterocycioalkyi, aryl, heteroaryl, aminoalkanvl, aminoalkenyl 

or aminoalkynyl 

R"" independently represents H or alkanyl 

R2 is H or OR6, NHR7, NROR7; 

or R" together with the nitrogen atom which is attached to R forms a 5 to 7 

membered, preferably 5 or 6 membered heteroyclic ring wherein R2 is -

[CH2]S and R's is absent; 

RJ is H. alkanyl, alkenyl, aikynyl, cycloalkyl, heterocycioalkyi, aryl, 

alkanyloxy, alkenyloxy, alkynyloxy, -O-aryl; -O-cycloalkyl, -O-

heterocycloalkyl, halogen, aminoalkaiiyl, aminoalkenyl, aminoalkynyl, 

aikanylamino, alkenylamino, alkynylamino, hydroxylamino, 

hydroxylalkanyl, hydroxylalkenyl, hydroxylalkynyl, haloalkanyloxy, 

haloalkenyioxy, haloalkynyloxy, heteroaryl, alkanylthio, alkenylthio, 

alkynylthio, -S-aryl; -S-cycioalkyl, -S-hetcrocycloalkvl, aralkyl, 

haloalkanyl, haloalkenyl or haloalkynyl: 

R4 is H, alkanyl, alkenyl. aikynyl, cycloalkyl, heterocycioalkyi, aryl or 

heteroaryl; 

R5 is H, OH, alkanyloxy, alkenyloxy, alkynyloxy, O-aryl, alkanyl, alkenyl, 

aikynyl or aryl; 

R6 is H, alkanyl, alkenyl, alkynvl, cycloalkyl, heterocycioalkyi, aryl, heteroaryl, 

aralkyl, alkanyloxyalkanyi, alkanyloxyalkcnyl. alkanyloxvalkynyl. 
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alkenyloxyalkanyl, alkenyloxyalkenyi, alkenvloxyalkynyl, 

alkynyloxyalkanyl, alkynyloxyalkenyl, alkynyloxyalkynyl, acylalkanyl, 

(acyloxy)alkanyl, (acyioxy)alkenyl, (acyloxy)alkynyl, non-symmetrical 

(aeyloxy)a3kanyldiester, non-symmetrical (aev 1 o x y) a 1 k envl d i ester, non­

symmetrical (acyloxy)alkynyldiester, or dialkanylphosphate, 

dialkenylphosphate or dialkynylphosphate; 

•y 
R is H, OH, alkanyl, alkenyl, aikynyl, aryl, alkanyloxy, alkenyloxy, 

alkynyloxy, -O-aryl. cycloalkyl, heterocycioalkyi, or -O-cycloalkyl, -O-

heterocycloalkyl; 

8 R is hydrogen, alkanyl, alkenyl or aikynyl; 

E is an alkanyl. alkenyl, aikynyl, aryl, heteroaryl, heterocycioalkyi or 

cycloalkyl group or a fused bi-or tricyclic ring system wherein one phenyl 

ring is fused to one or two monocyclic cycloalkyl or heterocycioalkyi rings 

or one bicyclic cycloalkyl or heterocycioalkyi ring, or wherein two phenyl 

rings are fused to a monocyclic cycloalkyl or heterocycioalkyi ring, wherein 

monocyclic and bicyclic cycloalkyl and heterocycioalkyi rings arc as 

defined herein, and wherein all of the aforementioned groups may optionally 

be substituted by one or more substituents R 

Y is hydrogen, halogen, haloalkanyl, haloalkenyl, haloalkynyl. 

haloalkanyloxy, haloalkenyioxy, haloalkynyloxy. alkanyl. alkenyl, aikynyl, 

aryl, heteroaryl, heterocycioalkyi or cycloalkyl group or a fused bi-or 

tricyclic ring system wherein one phenyl ring is fused to one or two 

monocyclic cycloalkyl or heterocycioalkyi rings or one bicyclic cycloalkyl 

or heterocycioalkyi ring, or wherein two phenyl rings are fused to a 

monocyclic cycloalkyl or heterocycioalkyi ring, and wherein all of the 

aforementioned groups may optionally be substituted by one or more 

substituents R\ or Y is 
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wherein R1, X, A, Z , Z , Rs, R2. E and p are as defined herein; 

m is 0 or 1; 

5 n is 0 or 1; 

P is 0 or 1; 

q is 0 or 1; 

r is 0 or 1; 

s is 0 to 2; and 

10 t is 0 to 3; 

In another prefeiTed embodiment, the present invention relates to a compound of formula I, 
wherein 

15 A is an aromatic or non-aromatic 5- or 6-membercd hydrocarbon ring wherein 

optionally one or more of the carbon atoms are replaced by a group X, 

wherein X is independently selected from the group consisting of S, O, N, 

NR4, S02 and SO; 

20 L is a single bond 

D is O, S. S02, NR4, or CH2; 

25 

Z1 

Z2 

is O, S, or NR5; 

is O, S, or NR5; 
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Rl independently represents H, halogen, haloalkanyl, haloalkenyl, haloalkynyl. 

haloalkanyloxy. haloalkenyioxy, haloalkynyloxy, -C02R". -SO3H, -OH, -

CONR*R", -CR ' O, -S02-NR*R", -NO?, -S02-R', -SO-R*. -CN, 

alkanyloxy, alkenyloxy. alkynyloxy. alkanylthio, alkenylthio, alkynylthio, 

5 aryl, -NR -C02-R\ -NR '-CO-R*, -NR -S02-R'. -O-CO-R*. -O-CO2-R*, 

-0-C0-NR*R cycloalkyl, heterocycioalkyi, aikanylamino, alkenylamino, 

alkynylamino, hydroxyalkanylamino, hydroxyalkenylamino, 

hydroxyalkynylamino, -S1I. heteroaryl, alkanyl, alkenyl or aikynyl; 

10 R* independently represents 11, alkanyl. alkenyl, aikynyl, cycloalkyl, 

heterocycioalkyi, aminoalkanvl, aminoalkenyl, aminoalkynyl, alkanyloxy, 

alkenyloxy, alkynyloxy, -OH, -SH, alkanylthio, alkenylthio, alkynylthio, 

hydroxyalkanyl, hydroxyalkenyl, hydroxyalkynyl, haloalkanyl, haloalkenyl, 

haloalkynyl, haloalkanyloxy, haloalkenyioxy, haloalkynyloxy. aryl or 

15 heteroaryl; 

R' independently represents H, -C02R , -CONR'R" , -CR O, -S02NR". -

N R"' - C O - h a 1 o a 1 k a 11 v 1. haloalkenyl. haloalkynyl, -N02, -NR"-S02-

haloalkanyl, haloalkenyl, haloalkynyl, -NR" $02-alkanyl. -NR"-S02-

20 alkenyl, -NR''-SOi-alkynvl, -S02-alkanyl, -S02-alkcnyl, -S02-alkynvl. 

-NR"-CO-alkanyi, -NR"-CO-alkenvl, -NR '-CO-alkynyl. -CN. alkanyl, 

alkenyl, aikynyl, cycloalkyl, heterocycioalkyi, aminoalkanvl, aminoalkenyl, 

aminoalkynyl, aikanylamino, alkenylamino, alkynylamino, alkanyloxy, 

alkenyloxy, alkynyloxy, - cycloalkyloxy, -OH, -SH, alkanylthio, 

25 alkenylthio, alkynylthio, hydroxyalkanyl. hydroxyalkenyl. hydroxyalkynyl, 

hydroxyalkanylamino, hydroxyalkenylamino, hydroxyalkynylamino. 

halogen. haloalkanyl, haloalkenyl. haloalkynyl, haloalkanyloxy, 

haloalkenyioxy, haloalkynyloxy, aryl, aralkyl or heteroaryl; 

30 R" independently represents hydrogen, haloalkanyl, haloalkenyl, haloalkynyl, 

hydroxyalkanyl, hydroxyalkenyl, hydroxyalkynyl, alkanyl, alkenyl, aikynyl, 

cycloalkyl, heterocycioalkyi, aryl, heteroaryl. aminoalkanvl, aminoalkenyl 

or aminoalkynyl 
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R''' independently represents H or alkanyl 

R2 is H or OR6, NHR7, NR7OR7; 

or R2 together with the nitrogen atom which is attached to R8 forms a 5 to 7 

membered, preferably 5 or 6 membered heteroyclic ring wherein R2 is -

[CH2]S and R8 is absent; 

R3 is H, alkanyl, alkenyl, aikynyl, cycloalkyl, heterocycioalkyi, aryl, 

alkanyloxy, alkenyloxy, alkynyloxy, -O-aryl; -O-cycloalkyl, -O-

heterocycloalkyl, halogen, aminoalkanvl. aminoalkenyl, aminoalkynyl, 

aikanylamino, alkenylamino, alkynylamino, hydroxylamino, 

hydroxylalkanyl, hydroxylalkenyl, hydroxylalkynyl, haloalkanyloxy, 

haloalkenyioxy, haloalkynyloxy, heteroaryl, alkanylthio. alkenylthio, 

alkynylthio, -S-aryl; -S-cycloalkyl, -S-heterocyeloalkyl. aralkyl, 

haloalkanyl, haloalkenyl or haloalkynyl; 

R4 is H, alkanyl, alkenyl, aikynyl, cycloalkyl. heterocycioalkyi, aryl or 

heteroaryl; 

R5 is H, OH, alkanyloxy, alkenyloxy, alkynyloxy, O-aryl, alkanyl, alkenyl, 

aikynyl or aryl; 

R6 is H, alkany], alkenyl, aikynyl, cycloalkyl, heterocycioalkyi, aryl, heteroaryl, 

aralkyl. alkanyloxyalkanvi. alkanyloxyalkenyl, alkanyloxyalkynyl, 

alkenyloxyalkanyi. alkenyloxvalkenyl, alkenyloxyalkynyl, 

alkynyloxvalkanyl, al kvnyl o x yalk en vl. alkynyloxyaikynyl, a cyl methyl, 

(acyloxy) alkanyl, (acyloxy)alkenvl, (acyloxy)alkynyl, non-symmetrical 

(acvl ox y) al kan v Id i ester, non-symmetrical (acyloxy)alkenyldi ester, non­

symmetrical (acyloxy )alkynyldiester, or dialkanyi phosphate, 

dialkenyiphosphate or dialkynylphosphate; 
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5 R8 

E 

10 

15 

Y 

20 

is H, OH, alkanyl, alkenyl, aikynyl, aryl, alkanyloxy, alkenyloxy, 

alkynyloxy, -O-aryl, cycloalkyl, heterocycioalkyi, or -O-cycloalkyl, -O-

heterocycloalkyl; 

is hydrogen, alkanyl, alkenyl or aikynyl; 

is an alkanyl, alkenyl, aikynyl, aryl, heteroaryl, heterocycioalkyi or 

cycloalkyl group or a fused bi-or tricyclic ring system wherein one phenyl 

ring is fused to one or two monocyclic cycloalkyl or heterocycioalkyi rings 

or one bicyclic cycloalkyl or heterocycioalkyi ring, or wherein two phenyl 

rings are fused to a monocyclic cycloalkyl or heterocycioalkyi ring, wherein 

monocyclic and bicyclic cycloalkyl and heterocycioalkyi rings are as 

defined herein, and wherein all of the aforementioned groups may optionally 

be substituted by one or more substituents R 

is hydrogen, halogen, haloalkanyl, haloalkenyl, haloalkynyl, 

haloalkanyloxy, haloalkenyioxy, haloalkynyloxy, alkanyl, alkenyl, aikynyl, 

aryl, heteroaryl, heterocycioalkyi or cycloalkyl group or a fused bi-or 

tricyclic ring system wherein one phenyl ring is fused to one or two 

monocyclic cycloalkyl or heterocycioalkyi rings or one bicyclic cycloalkyl 

or heterocycioalkyi ring, or wherein two phenyl rings arc fused to a 

monocyclic cycloalkyl or heterocycioalkyi ring, and wherein all of the 

aforementioned groups may optionally be substituted by one or more 

substituents R . or Y is 

wherein R1, X, A, Z!, Z\ R8, R7, E and p are as defined herein; 

m is 0 or I; 
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n is 0 or 1; 

p is 0 or 1; 

q is 0 or 1; 

r is 0 or 1; 

s is 0 to 2; and 

t: is 0 to 3; 

In another preferred embodiment, the present invention relates to a compound of formula I, 
wherein 

A is an aromatic or non-aromatic 5- or 6-mcmbered hydrocarbon ring wherein 

optionally one or more of the carbon atoms are replaced by a group X, 

wherein X is independently selected from the group consisting of S, O, N, 

NR4, SO? and SO; 

L is NH 

D is O, S, SO;, NR4, or CH3; 

Z) is G, S, or NR3; 

Z2 is O, S. or NR5; 

R1 independently represents H, halogen, haloalkanyl, haloalkenyl, haloalkynyl, 

haloalkanyloxy. haloalkenyioxy, haloalkynyloxy. -C02R -SO3H, -OH, -

CONR+R", -CR"Os -S02-NR*R"\ -N02, -S02-R", -SO-R*, -CN, 

alkanyloxy, alkenyloxy, alkynyloxy. alkanylthio, alkenylthio, alkynylthio, 

aryl, -NR' -C02-R", -NR "-CO-R*, -NR"-S02-R\ -O-CO-R*, -O-CO-R*, 

-0-C0-NR*R "; cycloalkyl, heterocycioalkyi, aikanylamino, alkenylamino, 

alkynylamino, hydroxyalkanylamino, hydroxyalkenylamino, 

hydroxya 1 kyny 1 amin0, -SII. heteroaryl, alkanyl, alkenyl or aikynyl; 

R* independently represents H, alkanyl. alkenyl, aikynyl. cycloalkyl, 

heterocycioalkyi, aminoalkanvl, aminoalkenyl, aminoalkynyl, alkanyloxy, 
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alkenyloxy. alkynyloxy, -OH, -S11, alkanylthio, alkenylthio. alkynylthio, 

hydroxyalkanyl. hydroxyalkenyl, hydroxyalkynyl, haloalkanyl, haloalkenyl, 

haloalkynyl, haloalkanyloxy, haloalkenyioxy, haloalkynyloxy, aryl or 

heteroaryl; 

IV independently represents H, -C02R -CONR "R"\ -CR 'O, -S02NR -

NR' '-CO-haloalkanyl, haloalkenyl. haloalkynyl, -NO;, -NR" -SO.r 

haloalkanyl, haloalkenyl, haloalkynyl. -NR"-S02-alkanyl, -NR -SO2-

alkenyl, -NR"-SO;-alkynyl. -S02-alkanyl, -S02-alkenyl, -S02-alkynyl, 

-NR"'-CO-alkanyl, -NR"-CQ-alkenyl, -NR"-CO-alkynyl, -CN, alkanyl, 

alkenyl, aikynyl, cycloalkyl, heterocycioalkyi, aminoalkanvl, aminoalkenyl, 

aminoalkynyl, aikanylamino, alkenylamino. alkynylamino, alkanyloxy, 

alkenyloxy, alkynyloxy, - cycloalkyl ox y, -OH, -SH, alkanylthio, 

alkenylthio. alkynylthio, hydroxyalkanyl. hydroxyalkenyl, hydroxyalkynyl, 

hydroxyalkanylamino, h yd ro x y a I k en y 1 am i n o, hydroxyalkynylamino, 

halogen, haloalkanyl, haloalkenyl, haloalkynyl, haloalkanyloxy, 

haloalkenyioxy, haloalkynyloxy, aryl, aralkyl or heteroaryl; 

R independently represents hydrogen, haloalkanyl, haloalkenyl, haloalkynyl. 

hydroxyalkanyl, hydroxyalkenyl, hydroxyalkynyl, alkanyl. alkenyl. aikynyl, 

cycloalkyl, heterocycioalkyi, aryl, heteroaryl, aminoalkanvl, aminoalkenyl 

or aminoalkynyl 

R' ' independently represents H or alkanyl 

R2 is H or OR6, NHR7, NR7GR7; 
^ s or R together with the nitrogen atom which is attached to R forms a 5 to 7 

membered, preferably 5 or 6 membered heteroyclic ring wherein R2 is -

[CHiJs and R8 is absent; 

R3 is H, alkanyl, alkenyl, aikynyl. cycloalkyl, heterocycioalkyi, aryl, 

alkanyloxy, alkenyloxy, alkynyloxy, -O-aryl; -O-cycloalkyl, -Q-

heterocycloalkyl, halogen, aminoalkanyl. aminoalkenyl, aminoalkynyl, 
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aikanylamino, alkenylamino, alkynylamino, hvdroxylamino, 

hydroxy! alkanyl, hydroxylalkenyl, hydroxy! alkynvl, haloalkanyloxy, 

haloalkenyioxy, haloalkynyloxy. heteroaryl, alkanylthio, alkenylthio, 

alkynylthio, -S-aryl; -S-cycloalkyI, -S-heterocycloalkyl, aralkyl, 

haloalkanyl, haloalkenyl or haloalkynyl; 

R4 is H, alkanyl, alkenyl, aikynyl, cycloalkyl, heterocycioalkyi, aryl or 

heteroaryl; 

R'1 is H, OH, alkanyloxy, alkenyloxy, alkynyloxy, O-aryl, alkanyl, alkenyl, 

aikynyl or aryl: 

R6 is II, alkanyl, alkenyl, aikynyl, cycloalkyl, heterocycioalkyi, aryl, heteroaryl, 

aralkyl, alkanyloxyalkanyl, alkanyloxyalkenyl, alkanyloxyalkynyl, 

alkenyloxyalkanyl, alkenyloxyalkenyl, alkenyloxyalkynyl, 

alkyn yl oxyalkanyl, alkynyloxyalkenyl, al kyn yl oxyalk yn y 1, acylm ethyl, 

(acyloxy)alkanyl, (acyloxy)alkenyl, (acyloxy)aJkynyl, non-symmetrical 

(acyloxy)a]kanyldiester, non-symmetrical (acyloxy)aikenyldiester, non­

symmetrical (acyloxy)alkynyldiester, or dialkanylphosphate, 

dialkcnylphosphate or dialkynylphosphate; 

-j R is 11, OH, alkanyl, alkenyl, aikynyl, aryl, alkanyloxy, alkenyloxy, 

alkynyloxy, -O-aryl, cycloalkyl, heterocycioalkyi, or -O-cycloalkyl, -O-

heterocycloalkvl; 

Rs is hydrogen, alkanyl, alkenyl or alkynvl; 

E is an alkanyl, alkenyl. aikynyl, aryl, heteroaryl, heterocycioalkyi or 

cycloalkyl group or a fused bi-or tricyclic ring system wherein one phenyl 

ring is fused to one or two monocyclic cycloalkyl or heterocycioalkyi rings 

or one bicyclic cycloalkyl or heterocycioalkyi ring, or wherein two phenyl 

rings are fused to a monocyclic cycloalkyl or hctcrocycloalkyl ring, wherein 

monocyclic and bicyclic cycloalkyl and hctcrocycloalkyl rings are as 
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defined herein, and wherein all of the aforementioned groups may optionally 

be substituted by one or more substituents R' 

Y is hydrogen, halogen, haloalkanyl haloalkenyl, haloalkynyl, 

haloalkanyloxy, haloalkenyioxy, haloalkynyloxy, alkanyl, alkenyl. alkvnyl, 

aryl, heteroaryl, heterocycioalkyi or cycloalkyl group or a fused bi-or 

tricyclic ring system wherein one phenyl ring is fused to one or two 

monocyclic cycloalkyl or heterocycioalkyi rings or one bicyclic cycloalkyl 

or heterocycloaikyl ring, or wherein two phenyl rings are fused to a 

monocyclic cycloalkyl or heterocycioalkyi ring, and wherein all of the 

aforementioned groups may optionally be substituted by one or more 

substituents R , or Y is 

"z2 

wherein R ;. X, A, Z1, Z2, R8, R2, E and p are as defined herein; 

m 

n 

P 
q 

r 

s 

is 0 to 3; 

is 0 or 1; 

is 0 or 1; 

is 0 or 1; 

is 0 or 1; 

i; 

is 0 to 2; and 

In another preferred embodiment, the present invention relates to a compound of formula S, 
wherein 

A is an aromatic or non-aromatic 5- or 6-membcred hydrocarbon ring wherein 

optionally one or more of the carbon atoms are replaced by a group X, 
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wherein X is independently selected from the group consisting of S, O, N, 

NR4, S02 and SO; 

L is a single bond or NH 

D is O 

Z1 isO 

Z2 isO 

R1 independently represents II, halogen, haloalkanyl, , haloalkanyloxy, -

C'OjR". -OH, -CN, alkanyloxy, cycloalkyl, heterocycioalkyi, aikanylamino, 

heteroaryl, alkanyl,; 

R* independently represents H. alkanyl, R1 independently represents H, 

cycloalkyl, hydroxyalkanyl, halogen, haloalkanyl, haloalkanyloxy, 

R" independently represents hydrogen, alkanyl 

R2 is H or OR6, 

R3 is lk 

R1 is H, alkanyl,, cycloalkyl, 

R6 is H, alkanyl, 

R8 is hydrogen, alkanyl, 

E is an alkanyl, aryl, heteroaryl, heterocycioalkyi or cycloalkyl group, wherein 

all of the aforementioned groups may optionally be substituted by one or 

more substituents R' 
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Y is aryl, heteroaryl, heterocycioalkyi or cycloalkyl group wherein all of the 

aforementioned groups may optionally be substituted by one or more 

substituents R\ 

111 is 0 or 1; 

n is 0 or 1; 

q is 0 or 1; 

r is 0 or 1; 

and 

10 t is 0 or 1; 

an alkanyl group, if not stated otherwise, denotes a linear or branched Ci~C6-alkanyl, 

preferably a linear or branched chain of one to five carbon atoms; an alkenyl group, if not 

stated otherwise, denotes a linear or branched C2-Cf,-alkenyi group comprising one or more 

15 carbon-carbon double bonds and which may further comprise one or more carbon carbon 

single bonds within its hydrocarbon chain; an aikynyl group, if not stated otherwise, denotes 

a linear or branched C2-C6 alkinyl group comprising one or more carbon-carbon triple 

bonds and which may further comprise one or more carbon-carbon double and/or single 

bonds within its hydrocarbon chain, wherein the alkanyl, alkenyl and alkynvl groups can 

20 optionally be substituted by one or more substituents R9. preferably by halogen. 

The Ci-Cfi-alkanyl, C2 C-alkenyi and Cr~CV. aikynyl residue may preferably be selected 

from the group comprising Oh. -C2H5, -CU=C1K C=CH. -C3H7, -CH(CH3)2, —CH2-

CH=CH2, -C(CH3)=CH2, -CH=CH-CH3, -OC-CHS, -CH2-OCH. C.,Hv. -CHT-

25 CH(CH3)2, -CH(CH3)-C2HS -C(CH3)3, -C5Hn, --C„HI3, -C(R9')3, -C2(R9)5, -CH2-C(R9)3, 

C3(Ry)7. -C2H4-C(R9)3, -C2H4 CH-CH2, -CH=CH-C2H5, CH-C(CH3)2. -CU2-

CH-CH CH3, -CH=CH-CH=CH2, -C.H4 C-CM. -OC~C2H5, -CH-C>C CH3, -C=C-

CH-CH2, -CH=CH-C=CH, -0=C-C=CH. -C2H4-CH(CH3)2, -CH(CH3)-C3H7, -CH2-

CH(CH3)-C2H5, -CH{CH3)-CH(CH3)2, -C(CH3)2-C2H;, -CH2-C(CH3)3, -C3H6-CH=CH2, 

30 -CH=CH-C3H7, -C2H4-CH=CH-CH3, -CHr-CHCH-QHs, -CH2-CH=CH-CH=CH2, 

-CH=CH-CH=CH-CH3; -CH=CH-CH2 CH-CH2, -C(CH3)=CH-€H=CH2, 

-CH=C(Cli3)-€H=CH?. -CH=CH-C(CH3)=CH2, -CH?-CH=C(CI 13)2, 

C(CH3)=C(CH3)2, -C3H6-€=CH, -C=C-C3H7, C2l l.t-C=C'-CH3, -CH2-C=C -C2H5, 
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CH:-C-C--CIl=Cil?, --CH?-CH<'H-C-CH, -CH2-C-C-C-CH. -C=C-CH=CH-CH3, 

CH-CH C~CCH3. C=C C=C CH3. -C=C-CH2-CH=CH2, CH-CH CH2 C=CH. 

OC CH2 C-CH, -C(CH3)=CH-CH=CH2, -CHC(CH3)-CH=CH2, -CH=CH-

C(CH3)=CH2, -~C(CH3)~CH C-CH. CH=C(CH3) C=CH, C=CC(C1I3)=C1I2, -C3H„-

5 CH(CH3)2, -C21 f4-CH(CH3) -C2 Hs, CH(CH3) C4Hy, CH2 CH(CH0C3H7, -CH(CH3)-

CH2 CH{CH3}2, -CH{CH3)~CH(CH3)-C2H5, -CH2-CH(CH3)-CH(CH3)2, CH2 

C(CH3)2""C2H5, -C(CH3)2-C3H7, -C(CH3)2-CH(CH3)2, -C2H4-C(CH3)3, -CH(CH3)-

C(CH3)3, -C4H8-CH=CH2, -CH=CH-C4H9! -C3H6-CH=CH-CH3, -CH2 CH-CH C3H7, 

-C2H4 -CH-CH C2H5, -CH2-C(CH3)=C(CH3)2, -C2H4-CH=C(CH3)2, -C4H8-C=CH, -

10 C=C-C.,H9, --C3Hf)-C=C CH3, -CH2-C=C-C3H7, -C2H4-C=C-C2H5, wherein in all of the 

above-mentioned groups, one or more of the hydrogen atoms can be replaced by a 

substituent R9, preferably bv halogen; 

R' independently represents 11, -C02R10, -CONRl0R'\ -CRl0O, -S02NR1H, -NR '-CO-

15 haloalkanyl. haloalkenyl, haloalkynyl, -N02, -NR":-S02-haloafkanyl, haloalkenyl, 

haloalkynyl. -NRl0-SO2-alkanyl, -NRi0-SO2-alkenyl, -NRl0-SO2-alkynyl, -S02-alkyl, -

SOralkenyl -S02-alkyn\i, -NR "'-CO-alkanyl, -NRlt:-CO-alkenyl, -NRi0-CO-aIkynyl, -

CN, alkanyl, alkenyl, aikynyl, cycloalkyl, heterocycioalkyi, aminoalkanyl, aminoalkenyl, 

aminoalkynyl, aikanylamino, alkenylamino, alkynylamino, alkanyloxy, alkenyloxy. 

20 alkynyloxy, cycloalkyloxy, -OH, -SH, alkanylthio. alkenylthio, alkynylthio, 

hydroxyalkanyl, hydroxyalkenyl, hydroxyalkynyl, hydroxyalkanylamino, 

hydroxyalkenylamino, hydrox yal ky nyl am i no. halogen, haloalkanyl, haloalkenyl, 

haloalkynyl, haloalkanyloxy, haloalkenyioxy, haloalkynyloxy, aryl, aralkyl or heteroaryl; 

25 R10 independently represents hydrogen, haloalkanyl, haloalkenyl, haloalkynyl, 

hydroxyalkanyl. hydroxyalkenyl, hydroxyalkynyl, alkanyl. alkenyl. aikynyl, cycloalkyl, 

heterocycioalkyi, aryl, heteroaryl, aminoalkanyl, aminoalkenyl or aminoalkynyl 

Rn independently represents H or alkanyl 

30 

a cycloalkyl group denotes a monocyclic non-aromatic hydrocarbon ring containing three 

to eight carbon atoms, preferably four to eight carbon atoms, or a bicyclic non-aromatic 

hydrocarbon ring system containing seven to ten carbon atoms, preferably eight to ten 
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carbon atoms, wherein the cycloalkyl group optionally comprises one or more double 

bonds, and wherein the cycloalkyl group is optionally substituted by one or more residues 

R9 as defined above, and wherein in the cycloalkyl group one or two non-consecutive 

methylene groups may be replaced by a OO or C-NR7 group; non-limiting examples of 

5 the cycloalkyl group are cyclopropanyl, cyclobutanyl, cyclopentanyl, cyclohexanyl, 

cycloheptanyl and cyclooctanyl, preferably cyclopentanyl, cyclohexanyl or cycloheptanyl, 

wherein in the afore-mentioned groups optionally one or more of the hydrogen atoms is 

replaced by a residue R9 as defined above; 

10 a heterocycioalkyi group denotes a monocyclic non-aromatic hydrocarbon ring containing 

three to eight carbon atoms, preferably four to eight carbon atoms, or a bicyclic non-

aromatic hydrocarbon ring system containing seven to ten carbon atoms, preferably eight 

to ten carbon atoms, wherein in the heterocycioalkyi group one or more of the carbon 

atoms of the in the hydrocarbon ring or ring system is replaced by a group selected from 

15 the group comprising -N(R')-, -0-, -S-, -S(O)-. -S(0)2~; wherein the heterocycioalkyi 

group optionally comprises one or more double bonds, and wherein the heterocycioalkyi 

group is optionally substituted by one or more residues R' as defined above, and wherein 

in the heterocycioalkyi group one or two methylene groups may be replaced by a C-O or 

C-NR group; non-limiting examples of the heterocycioalkyi group are azepan-l-yl, 

20 piperidinvl, in particular piperidin- 3 -yl and piperidin-4-yl, piperazinyl, in particular N-

piperazinyl and 1-alkvlpipera/.ine-4-yl, morpholine-4-yl, tetrahydrofuranyl, 

tetrahydrothienyl, pyrrolidinyl, tetrahydropyrany], tctraliydrotliiophen, sulfolanyl, sulfolenyl, 

oxazolinyl, isoxazolinyl, oxazolidinyl, oxazolidinon-yl, wherein in the afore-mentioned 

groups optionally one or more of the hydrogen atoms is replaced by a residue R9 as defined 

25 above; 

an alkanyloxy, alkenyloxy or alkynyloxy group denotes an -O-alkanyl, -O-alkenyl or O-

alkynyl group, the alkanyl, alkenyl or aikynyl group being as defined above; the 

alkanyloxy group is preferably a methoxy, ethoxy, isopropoxy, /-butoxy or pentoxv group; 

30 

an alkanylthio, alkenylthio or alkynylthio group denotes an -S-alkanvl, S-alkenyl or S-

alkynyl group, the alkanyl. alkenyl or aikynyl group being as defined above. 
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a haloalkanyl, haloalkenyl or haloalkynyl group denotes an alkanyl, alkenyl or aikynyl 

group which is substituted by one to five halogen atoms, the alkanyl, alkenyl or aikynyl 

group being as defined above; the haloalkanyl group is preferably a ~C(RI2)3,, C\(Ri2)5, -

CH2-C(RU)3, -CH:-C(Ri2 );, -CH(CH?(RI2))2, -C\(R12),' or CjHj-OR12)', wherein 

5 instances of R'2 may the same or different and each R12 is independently selected from F, 

CI, Br or 1, preferably F; 

a hydroxyalkanyl, hydroxyalkenyl or hydroxyalkynyl, group denotes an HO-alkanyl, HO-

alkenyl or 110-alkynyl group, the alkanyl, alkenyl or aikynyl group being as defined 

10 above; 

a haloalkanyloxy, haloalkenyioxy or haloalkynyloxy group denotes an alkanyloxy. 

alkenyloxy or alkynyloxy group which is substituted by one to five halogen atoms, the 

alkanyl. alkenyl or aikynyl group being as defined above; the haloalkanyloxy, 

15 haloalkenyioxy or haloalkynyloxy group is preferably a -OC(Rl2)3, -OC^R12)?, OCH2 

C(R12)3, -OCI IfCIh(R'"))2. -OC:(Rl2)7 or OCoHrQRyh wherein instances ofR12 may 
i 0 the same or different and each R is independently selected from F, CI, Br or I, preferably 

F; 

a cycloalkyloxy group denotes an ---O-cycloalkyl group; the cycloalkynyloxy group is 

20 preferably cyclopropoyx, cyclobutoxy and cyclopentoxy 

a h yd r oxya 1 ka 11 y 1 ami n o, hydroxyalkenylamino or hydroxyalkynylamino group denotes an 

(HO-alkanyl)i-N-, (HO-alkenyl)2-N- or (HO-alkynyl)2~N- group or HO-alkanyl-NH--. 

HO-alkenyi-NH - or HO-alkynyl-NH- group, the alkanyl, alkenyl or aikynyl group being 

25 as defined above; 

an aikanylamino, alkenylamino or alkynylamino group denotes an HN-alkanyl, HN~ 

alkenyl or HN-alkynvl or N-diafkanyi, N-dialkenyl or N-dialkynyl group, the alkanyl. 

alkenyl or aikynyl group being as defined above; 

30 

A halogen group is chlorine, bromine, fluorine or iodine, fluorine being preferred; 
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an aryl group preferably denotes a mono-, bi-, or tricyclic, preferably monocyclic aromatic 

hydrocarbon group having six to fifteen carbon atoms, wherein the aryl group is optionally-

substituted by one or more substituents R", where R' is as defined above; the aryl group is 

prcfcrabl y-o-C„lI4- R • m -CJU-R , -p C,,H4-R'. or phenyl, 1 -naphthvl, 2-naphthyl, 

5 anthraccnyl, in particular 1 -anthracenyl and 2-anthracenyl group which may optionally be 

substituted by one or more R\ more preferably a phenyl group, o-Cedlj-R'. -m~C6H4-

R , —p- C(,H4- R ; 

a heteroaryl group denotes a aromatic 5-membered monocyclic aromatic hydrocarbon 

10 group wherein at least one of the carbon atoms is replaced by a heteroatom like O, N. S, or 

a - or a 6-membcred monocyclic aromatic hydrocarbon group wherein at least one of the 

carbon atoms is replaced by an N-atom, S, and wherein the aromatic monocyclic 5- or 6-

membered cyclic hydrocarbon group is optionally fused to a further monocyclic 5- to 7-

membered, preferably 5- or 6-membcred, aromatic or n on aromatic hydrocarbon ring, 

15 wherein in the further monocyclic aromatic or nonaromatic hydrocarbon ring one or more, 

preferably one or two carbon atoms may be replaced by a heteroatom like O, N, S; non-

limiting examples of heteroaryl groups are thiazol-2-yl. thiazol-4-yI, thiazol-5-yl, 

isothiazol-3-yl, isothiazol-4-yl, isothiazol-5-yl. 1,2,4-oxadiazo3-3~yl, 1,2,4-oxadiazol-5-yl, 

l,2,4-thiadiazol-3-yl, l,2,4-thiadiazol-5-yl, 1,2,5-oxadiazol-3-yl, 1,2.5-oxadiazol-4-yl, 

20 l,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-thienyh 2-pyridyl, 3-

pyridyl, 4-pyridyl, 2-pyrimidinyl. 4-pyrimidinyl, 5-pyrimidinyl, 3-pyridazinyl, 4-

pyridazinyl, 2- pyrazinyl, 1-pyrazolyl, 3-pyrazolyi, 4-pyi-azolyl, 1 H-tctrazol-2-yi. IH-

tetrazol-3-yl, tetrazolyl, indolyi, indolinyl, benzo[b]furanyl, benzo | b] th i oph en yl, 

25 benzimidazolyl. benzothiazolyi, quinazolinyl, quinoxazolinyl, or preferably quinolinyl, 

tetrahydroquinolinyl, isoquinolinyh tetrahydroisoquinolinyl group; the heteroaryl group 

can optionally be substituted by one or more substituents Rwhere R" is as defined above; 

the skilled person will acknowledge that in the above definition the replacement of a 

"carbon atom" by a heteroatom includes any hydrogen atoms bound to said carbon atom: 

30 

an aralkyl group denotes an aryl group as defined above which is connected to the 

molecule of the present invention via an alkanyl, alkenyl or aikynyl bridge, wherein 

alkanyl, alkenyl or aikynyl is as defined above; preferred aralkyl groups are -Clb-CVH.s 
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(benzyl), -CH2-CH2~~€r,H5 (phenylethyl), -CH=CH-C6H5, -C=C-C6HS, -o-CH2-C6H4-

R\ -m-CH2-C&H4-R\ p-CH;>-Cnl 14- R"; the aralkyl group can optionally be substituted 

on the aryl and/or alkanyl, alkenyl or aikynyl part bv one or more substituents R9, wherein 

R" is as defined above. 

5 

The meaning of E includes alkanyl alkenyl or aikynyl groups optionally substituted by one 

or more substituents R9, wherein alkanyl alkenyl or aikynyl is defined as above and the 

meaning of E further includes a cycloalkyl group optionally substituted by one or more 

substituents R9 such as cyciopropyl, cyclobulyl, cyclopentyl, cyclohexyl, cvcloheptyl, 

10 cyclooetyl or carbocyclic aromatic groups such as phenyl, 1-naphthyl, 2-naphthvl, 

anthraeenyl, in particular 1-anthracenyl and 2-anthracenyl, and heteroaromatic groups such 

as N-imidazolyl, 2-imidazolyl, 2-thienyl, 3-thicnvl, 2-furanyl, 3-furanyl, 2-pyridyI, 3-

pvridyl, 4-pyridyl, 2-pyrimidyl, 4-pyrimidyl, 2-pyranyl, 3-pyranyl, 4-pyranyl, 3-pyrazolyl, 

4-pyrazolyl, 5-pyrazolyl, 2-pyrazinyl, 2-thiaz.olyl. 4-thiazolyl. 5-thiazolyl, 2-oxazolvl, 

15 4-oxazolvl and 5-oxazolyh E also includes fused polycyclic aromatic ring systems such as 

9H-thioxanthene-10,10-dioxide in which a carbocyclic aromatic ring or heteroaryl ring is 

fused to at least one heteroaryl ring. 

The meaning of Y includes is hydrogen, halogen, alkanyl, alkenyl. aikynyl, cycloalkyl or 

20 O-aralkyl. wherein all of the aforementioned groups may optionally be substituted with 

one or more R' as defined herein, or alternatively Y is E or O E. wherein E is as defined 

herein; in the aforementioned groups, it is furthermore prefeiTed that optional substituents 

R' are halogen. Y can also be 

25 V 
wherein A, X, R1. R2, R8, Z1, Z2 and p have the meaning as defined above. 
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Brief description of the figures: 

1. Structure of the HCV subgcnomic rep]icon of ET cell line. The HCV rep 1 icon ET 

contains the 5' end of HCV (the HCV Internal Ribosome Entry Site (IRES) and the 

first few amino acids of the HCV core protein) which drives the production of a 

5 firefly lucifera.se (Luc), ubiquitin (Ubi), and neomycin phosphotransferase (NeoR) 

fusion protein. Ubiquitin cleavage releases the Luc and NeoR proteins. The EMCV 

IRES element controls the translation of the HCV structural proteins NS3-NS5. The 

NS3 protein cleaves the HCV polyprotein to release the mature NS3, NS4A, NS4B. 

NS5A. and NS5B proteins that are required for HCV replication. At the 3' end of the 

10 rep 1 icon is the authentic 3' NTR of HCV. The sites of the three cell culture adaptive 

mutations are shown as arrows (reference 1). 

The invention also provides a pharmaceutical composition comprising a compound of 

formula (I) in free form or in the form of pharmaceutically acceptable salts and 

15 physiologically functional derivatives, together with a pharmaceutically acceptable diluent 

or earner. 

The term "physiologically functional derivative" as used herein refers to compounds which 

are not pharmaceutically active themselves but which are transformed into their 

20 pharmaceutical!}'" active form in vivo, i.e. in the subject to which the compound is 

administered. Examples of physiologically functional derivatives are prodrugs such as 

those described below in the present application. 

As used herein, a prodrug is a derivative of a substance that, following administration, is 

25 metabolised in vivo, e.g. by hydrolysis or by processing through an enzyme, into an active 

metabolite. Prodrugs encompass compounds wherein one or more of the chemical groups 

of said substance are chemically modified, wherein such modifications are for example: 

ester, phosphate or sulfate derivatives of hydroxy! groups, ester or amide derivatives of 

carboxylic groups, imine, amide or urea derivatives of amino groups, and the like. 

30 

Moreover, the compounds and compositions according to the present invention can be used 

preferentially when patients are infected with two different viruses or suffer from viral 

infections and inflammatory or auto-immune diseases. 
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Specific embodiments 

In certain embodiments A is a 5-membered aromatic hydrocarbon ring wherein one or 

more, preferably one or two of the carbon atoms are replaced by a group X, wherein X is 

independently selected from the group consisting of S, O, N or NR4. 

In certain embodiments A is selected from the group comprising the following : 

N. 

x 

R1-

O 

// o 

R1 

N-

o2 ^ 

10 
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J-vV^ 

R4 N 
\ 

N" 

wherem R1 and R4 are defined as above. 

R4 N 

X 
N 

R1 

X 
N' 
\ -N 

N' 

R 

In certain embodiments A is a 6-membered aromatic hydrocarbon ring wherein one or 

more, preferably one or two of the carbon atoms are replaced by a group X, wherein X is 

independently selected from the group consisting of S, O or N, 

In certain embodiments A is selected from the group comprising the following 
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R1 

R 

A. 
R N 

R1 

N y-

Rxx 
R1 N R1 

R1 N R 

R\ „N 

N 

R1 

RVY 

N'Y 
N /-

N. 
N R 

R 

R^N^/-
R4 

RV°vv 
R1 N / 

R4 

| ^ 
wherein R and R are defined as above, 

5 In certain embodiments R] is H, OH, alkanyl, cycloalkyl, halogen, haloalkanyl CO^H or 

SO3H or tetrazoie. 

Jn certain embodiments R2 is OH, NH;:, NHOH. MIR7. NR OR or OR6. 

10 In certain embodiments R6 is benzoyloxymethyl, isobutyryloxym ethyl, 4-amino-

butyryloxymethyl, butyryloxymethyl, 1-(butyryloxy)ethyl, l-(butyryloxy)-2,2-

dimethylpropyl, 1-diethylphosphonooxyethyl, 2-(2-methoxyethoxy)-acety]oxymethyl, 

p-aminobenzoylmethyl, nicotinyloxymethyl, pivalyloxymethyl, glutaryloxymethyi, 

[2-(2-methoxyethoxy)ethoxy]-acetyloxymethyl, 2-(morpholine-4-yl)-ethy|, 1 -diethyl-

15 phosphonooxymethyl. 
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In certain embodiments 11' is H, alkanyl, alkenyl, aikynyl, cycloalkyl, aryl, alkanyloxy, 

alkenyloxy, alkynyloxy, O-aryl; O-cycloalkyl, halogen, aminoalkanyl, aminoalkenyl, 

aminoalkynyl. akanylamino, akenylamino, akynylamino, hydro xyl amino, haloalkanyl. 

haloalkenyl. haloalkynyl, hydroxylalkanyl, hydroxylalkenyl, hydroxylalkynyl, 

5 haloalkanyloxy, haloalkenyioxy, haloalkynyloxy, heteroaryl, alkanylthio. alkenylthio, 

alkynylthio. S-arvl; S-cycloalkyl, aralkyl. preferably H, 

In certain embodiments R4 is H, alkanyl, alkenyl, alkynvl. cycloalkyl, aryl or heteroaryl. 

preferably H. 

10 

In certain embodiments R is H or alkanyl, alkenyl, alkynvl, preferably 11 or methyl. 

In certain embodiments 7 and Z~ are both O. 

15 In certain embodiments Y is hydrogen, halogen, alkanyl, alkenyl, aikynyl, aryl, heteroaryl, 

cycloalkyl. heterocycioalkyi or O-araikyl, wherein all of the aforementioned groups may 

optionally be substituted with one or more R9 as defined herein, or alternatively Y is E or -

O E. wherein E is as defined herein; in the aforementioned groups, it is furthermore 

preferred that optional substituents R ' are halogen. Y can also be 

wherein A, X, R1, R\ R8, Z!, Z2 and p have the meaning as defined above, Preferably Y is 

E as defined herein below and more preferably Y is an optionally substituted phenyl. 

25 In certain embodiments, the fused bi-or tricyclic ring system is a bicyclic ring system 

wherein one phenyl ring is fused to a 5- or 6-membered cycloalkyl or heterocycioalkyi ring 

or alternatively a tricyclic ring system wherein two phenyl rings are fused to a 5- or 6-

membered cycloalkyl or heterocycioalkyi ring, wherein in the tricyclic ring system 
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preferably the 5- or 6-membered cycloalkyl or heterocycioalkyi ring is placed between the 

two phenyl rings, more preferably the tricyclic ring system is 9H-thioxanfhene-10,10-

dioxide, wherein all of the aforementioned groups are optionally substituted by one or 

more substituents R9. 

5 

In certain embodiments E is an alkyl or cycloalkyl group, preferably sercctcd from the 

group comprising methyl, ethyl, propy. butyl, cyclopropyl, cyclobutyl, cyclopentyl, 

cyclohcxyl, cycloheptyl or cyclooctyl, wherein all of the aforementioned groups are 

optionally substituted by one or more substituents R'. 

10 

In certain embodiments E is an aryl or heteroaryl group selected from the group 

comprising phenyl, 1 -naphlhyl, 2-naphthyl. anthraeenyl, in particular 1 -anthraccnyl and 2-

anthraccnyl, N-imidazolyL 2-imidazolyl, 2-thienyl, 3-thienyl, 2-furanyl. 3-furanyl, 2-

pyridyl, 3-pyridyl, 4-pyridyl, 2-pyrimidyl, 4-pyrimidyl, 2-pyranyl, 3-pyranyl, 4-pyranyl, 3-

15 pyrazolyl, 4-pyrazolyl, 5-pyrazolyl, 2-pyrazinyi, 2-thiazolyl, 4-thiazoIyl, 5-thiazolyl, 2-

oxazolyl, 4-oxazolyI and 5-oxazolyl, wherein all of the aforementioned groups arc 

optionally substituted by one or more substituents R9. 

In certain embodiments E is a fused bi-or tricyclic ring system, which is optionally 

20 substituted by one or more substituents R9, preferably a 911-thioxanthene-10,10-dioxide 

group, which is optionally substituted by one or more substituents R". 

In certain embodiments R is selected from the group comprising cyano, nitro, halogen, 

alkanyloxy, alkenyloxy, alkynyloxy, cycloalkyloxy, haloalkanyl, haloalkenyl, haloalkynyl, 

25 haloalkanyloxy, haloalkenyioxy, haloalkynyloxy, cycloalkyl, hetreocycloalkyl, heteroaryl, 

alkanyl, alkenyl, aikynyl or aryl, preferably R9 is Br, F, CI, CF3. OCF3, -CN, cyclopropoxy, 

cyclobutoxy, isopropoxy, ethoxv or mcthoxy. 

In certain embodiments the heteroaryl group is selected from the group comprising 

30 imidazolyl, thienyl, furanyl, pyridyl, pyrimidvl, pyi-anyl, pyrazolyl, pyrazinyl, thiazolyl, 

1 H-tetrazol-2-yl, lH-tetrazol-3-yl, oroxazolyl. 

In certain embodiments t is 0, 1 or 2. 
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In certain embodiments s is 0 or 1. 

In certain embodiments m = 1 and D is O. S, SO2, "NR4, or CH2, .preferably S or O, more 

preferably O. 

5 

In ecrtain embodiments m - 0. 

In certain embodiments q = 0. 

10 In certain embodiments n - 0. 

In certain embodiments r is 0 or 1. 

In certain embodiments L is a single bond. 

15 

In certain embodiments q = 1, m= 1 and n — 1, wherein preferably D = O and/or RJ - 11 ). 

o 
In certain embodiments R. =11. 

20 In certain embodiments A is cyclopenten, thiophen, thiaziol or dihydrothiophen. 

In certain embodiments -(C=Zi)-R2 is COOH. 

In certain embodiments R1 - H. 

25 

In certain embodiments Y is hydrogen, halogen, haloalkanyl. haloalkenyl, haloalkynyl, 

haloalkanyloxy, haloalkenyioxy, haloalkynyloxy, alkanyl, alkenyl, aikynyl, cycloalkyl or 

E, preferably F, CF3, OCF3, or phenyl, optionally substituted by one or more substituents 

R*5, more preferably phenyl, optionally substituted by one or more F, CI, methoxv. CF3, or 

30 OCFv. 

In certain embodiments q - 1 and n = 0 or 1 and m = 1 and D is preferably O. 
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In further particularly preferred embodiment, in compounds of formula (I), D-0 (thus 
1 ^ m-1), n=0, q=l, t - I, Z =0, Z"-0. and E is phenyl one which is cither unsubstituted or 

substituted with CI, F and/or CF3 or OCF3, and Y is phenyl which is also either 

unsubstituted or substituted with CI, F and/or CF3, OCH3, OCH2CH3, or OCF3, and A is an 

5 aromatic hydrocarbon ring, wherein a carbon is replaced by S. 

In further particularly preferred embodiment, in compounds of formula (I), D=S (thus 
| *"1 

m-1), n=0. q-1, t=l, Z —O, Z--O (thus r-1), and E is phcnylene which is either 

unsubstituted or substituted with CI, F and/or CF3 or OCF3, and Y is phenyl which is also 

10 either unsubstituted or substituted with CI, F and/or CFj, OCH3, OCH2CH3,or OCF?, and A 

is an aromatic hydrocarbon ring, wherein a carbon is replaced by S. 

In a further particularly preferred embodiment, in compounds of formula (I), D~0 (thus 

m=l), R3 is H (thus n~ 1), q-1. t=1, Z'-O, 7?-0, and E is phcnylene which is either 

15 unsubstituted or substituted with CI, F and/or CF3 or OCF3, and Y is phenyl which is also 

either unsubstituted or substituted with CI, F and/or CF3, OCH3, OCH2CH3,or OCF3, and A 

is an aromatic hydrocarbon ring, wherein a carbon is replaced by O. 

In a further particularly preferred embodiment, in compounds of formula (I), D-~0 (thus 

20 m=l), n=0, q=l, t = 1, Z'=0, Z =0, and E is phcnylene which is either unsubstituted or 

substituted with CI. F and/or CF3 or OCF3, and Y is phenyl which is also either 

unsubstituted or substituted with CI, F and/or CF3, OCIh, OCH2CH3, or OCF3, and A is an 

aromatic hydrocarbon ring, wherein a carbon is replaced by O. 

25 In a further particularly preferred embodiment, in compounds of formula (I), D-S (thus 

111=] ), n=0, q=l, t-I, ZJ=0. Z2=0 (thus r=l), and E is phenvlcnc which Is either 

unsubstituted or substituted with CI, F and/or CF3 or OCF3, and Y is phenyl which is also 

either unsubstituted or substituted with CI, F and or CF3. OCH3, OCI FCH^or OCF3, and A 

is an aromatic hydrocarbon ring, wherein a carbon is replaced by O. 

30 

In further particularly preferred embodiment, in compounds of formula (I), D O (thus 

m=l), n=0. q • 1, t=l, Z!=0, Z2=0, and E is phenylene which is either unsubstituted or 

substituted with CI, F and/or CF3 or OCF3, and Y is phenyl which is also either 
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unsubstituted or substituted with CI, F and/or CF3, OCH3, OCH2CH3. or OCF3, and A is a 

five membered aromatic ring, wherein one carbon atom is replaced by O. 

In a further particularly preferred embodiment, in compounds of formula (I), D=S (thus 

5 m=l), n=0, q-1, t=l, Zl=Q, 7~~0, and E is phcnylene which is either unsubstituted or 

substituted with CI, F and/or CF3 or OCF3, and Y is phenyl which is also either 

unsubstituted or substituted with CI, F and/or CF:„ OCFh, OCFFCIF, or OCF-„ and A is a 

five membered aromatic ring wherein one carbon atom is replaced bv O. 

10 In a further particularly preferred embodiment, in compounds of formula (I), D=G (thus 
I m=l}, n-0, q=l, t- 1. Z =0, Z~ O. and E is phenylcnc which is either unsubstituted or 

substituted with CI, F and/or CI'3 or OCF3, and Y is phenyl which is also either 

unsubstituted or substituted with CI, F and/or CF3, OO F, OCFbCHs, or OCF3, and A is a 

five membered aromatic ring, wherein one carbon atom is replaced by S. 

15 

In a further particularly preferred embodiment, in compounds of formula (I), D=S (thus 
\ ^ m-1), n—0. q-1. t=I, Z =0, Z~-0, and E is phenylene which is either unsubstituted or 

substituted with CI, F and/or CT\. OCT!3, OCH2CH3, or OCF;<, and Y is phenyl which is 

also either unsubstituted or substituted with CI. F and/or OF? or OCF3, and A is a five 

20 membered aromatic ring, wherein, one carbon atom is replaced by S. 

In a further particularly preferred embodiment, in compounds of formula (I), Z'=0, Z2~0, 

q-0 or 1, t=2, E is phenylene which is either unsubstituted or substituted with CI, F and/or 

CF3, OCH3, OCH2CH3, or OCF3, and Y is phenyl which is also either unsubstituted or 

25 substituted with CI, F and/or CF3 or OCF3, and R2 together with the nitrogen atom which is 

attached to R'N form a 6 membered heterocyclic ring with the proviso that R2 is -[CH;], and 

R8 is absent; and A is furan. 

In a further particularly preferred embodiment, in compounds of formula (I), Z -O. Z ~0. 

30 q=0 or 1, t=2, E is phenylene which is either unsubstituted or substituted with CI, F and/or 

CF3, OCH3, OCH2CH3, or OCF3, and Y is II or F, and R2 together with the nitrogen atom 

which is attached to R8 form a 6 membered heterocyclic ring with the proviso that R2 is -

[CH2]S and Rs is absent; and A is furan. 
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In a farther particularly preferred embodiment, in compounds of formula (1), L=single 

bond. Z'-O (thus r-1), Z"=G, q-0, t"l, R"-OH. R8= H and E is phenylene which is either 

unsubstituted or substituted preferably with CI, F and/or CF3, OCII3, OCH2CH3, or OCF3, 

and Y is phenyl which is also either unsubstituted or substituted preferably with CI. F 

5 and/or CF3, OCll3, OCH2CH3, or OCF3, and A is an aromatic hydrocarbon ring, wherein a 

carbon is replaced by S. 

In a further particularly preferred embodiment, in compounds of formula (I), L=single 

bond, Zi=0 (thus r=l), Z2=0, q-0, t=l, R2-OH. Rs= H and E is phenylene which is either 

10 unsubstituted or substituted preferably with CI, F and/or CF3, OCH3, OCFI2CH3, or OCF3, 

and Y is phenyl which is also either unsubstituted or substituted preferably with CI, F 

and/or CF3, OCIh, OCH2CH3, or OCF3, and A is a non-aromatic hydrocarbon ring, 

wherein a carbon is replaced by S. 

15 In a further particularly preferred embodiment, in compounds of formula (1), 1 .-single 

bond, Zl=0 (thus r=]}, Z'=0, q~0, t~l, R2=OH, R8= (I and E is heteroaryl which is either 

unsubstituted or substituted preferably with CI, F and/or CF3, OCH3, OCH2CH3, or OCF3, 

and Y is phenyl which is also either unsubstituted or substituted preferably with CI, F 

and/or CF3, OCi 13. OCH2CH3, or OCF3, and A is an aromatic hydrocarbon ring, wherein a 

20 carbon is replaced by S, 

In a further particularly preferred embodiment, in compounds of formula (1), L=single 

bond, Z1 O (thus i-l), 7:=0, q=0, t •' 1, R2=OH. Rs H and E is heteroaryl which is either 

unsubstituted or substituted preferably with CI, F and/or CF3, OCH3, OCH2CH3, or OCF\. 

25 and Y is phenyl which is also either unsubstituted or substituted preferably with CI, F 

and/or CF3, OCH3, OCFLCFh, or OCF3, and A is a non-aromatic hydrocarbon ring, 

wherein a carbon is replaced by S. 

In a further particularly prefeiTed embodiment, in compounds of formula (I), Losing!c 

30 bond, Zl=10 (thus i~l ), Z2=0, q-0, t=l, R2=OH, RlS= H and E is phenylene which is either 

unsubstituted or substituted preferably with CI, F and/or CF3, OCH3, OCFhCl h, or OCF3, 

and Y is heteroaryl which is also either unsubstituted or substituted preferably with CI, F 
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and/or CP3, OCH3, OCH2CH3, or OCF3, and A is an aromatic hydrocarbon ring, wherein a 

carbon is replaced by S. 

In a further particularly preferred embodiment, in compounds of formula (I), L-single 

5 bond, Z!=G (thus r=l), Z2 (), q-0, t=1, R2=OH, Rs= H and E is phenylene which is either 

unsubstituted or substituted preferably with CI, F and/or CF3, OCH3, OCH2CH3, or OCF3, 

and Y is heteroaryl which is also either unsubstituted or substituted preferably with CI, F 

and or CF3, OCH3, OCH2CH3, or OCF3, and A is a non-aromatic hydrocarbon ring, 

wherein a carbon is replaced bv S. 

10 

in a further particularly preferred embodiment, in compounds of formula (1), L-single 

bond, 71 —O (thus r=l), 7.' -O, q=0, t - 1, R2=OH, R's_ 11 and E is heteroaryl which is either 

unsubstituted or substituted preferably with CI, F and/or CF3, OO F, OCH2CH3, or OCF3, 

and Y is heteroaryl which is also either unsubstituted or substituted preferably with CI, F 

15 and/or CF3, OC113, OOLCI I3, or OCF3, and A is an aromatic hydrocarbon ring, wherein a 

carbon is replaced by S. 

In a further particularly preferred embodiment, in compounds of formula (I), L- single 

bond, Z'~0 (thus r=l), Z2-0, q=0, t=l, R2- OH, Rs- H and E is heteroaryl which is either 

20 unsubstituted or substituted preferably with Cl, F and/or CF3, OCH3, OCH2CH?. or OCF3, 

and Y is heteroaryl which is also either unsubstituted or substituted preferably with Cl, F 

and/or CF3, OCH3, OCH2CH3, or OCF3. and A is a non-aromatic hydrocarbon ring, 

wherein a carbon is replaced by S. 

25 In a further particularly preferred embodiment, in compounds of formula (I), L=singie 

bond, Z,=0 (thus r-1), Z2=0, q=0, t-1, R2=GH, Rx - H and E is phenylene which is either 

unsubstituted or substituted preferably with CI, F and/or Cl\, OCH3, OCH7CH3, or OCF3, 

and Y is phenyl which is also either unsubstituted or substituted preferably with Cl, F 

and/or CF3, OCH3, OCILCH3, or OCF3, and A is an aromatic hydrocarbon ring, 

30 

In a further particularly preferred embodiment, in compounds of formula (I), 1-single 

bond, Z'=G (thus r=1), Z:-0, q=0, t=l, R2 "OH, Rs= H and E is phenylene which is either 

unsubstituted or substituted preferably with Cl. F and/or CF3, OCH3, OCH2CH3, or OCF3, 
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and Y is phenyl which is also either unsubstituted or substituted preferably with Cl, F 

and/or Ci\, OCH3, OC1I2CH3, or OCF3, and A is a non-aromatic hydrocarbon ring. 

In a further particularly preferred embodiment, in compounds of formula (1), L-single 

5 bond, Z'=0 (thus i~l), Z2-0, q=0, t-1, R2=OH, R's- H and E is heteroaryl which is either 

unsubstituted or substituted preferably with Cl, F and/or CF3, OCH3, OCH2CH3, or OCF3, 

and Y is phenyl which is also either unsubstituted or substituted preferably with Cl. F 

and/or CF3, OCH3, OCI FCIL, or OCf\, and A is a non-aromatic hydrocarbon ring. 

10 In a further particularly preferred embodiment, in compounds of formula (I), I.—single 

bond, Zl~Q (thus 1-1), Z2=0, q-0, t_l, R2=OH, R8= I I and E is heteroaryl which is either 

unsubstituted or substituted preferably with Cl, F and/or CF3, OCH3, OCH2CH3, or OCF3, 

and Y is phenyl which is also either unsubstituted or substituted preferably with Cl, F 

and/or CF3, OCH3. OCH2CH3, or OCF3, and A is an aromatic hydrocarbon ring. 

15 

In a further particularly preferred embodiment, in compounds of formula (1), L~singie 

bond, Z'=0 (thus 1—1), Z2-0, q=0, t=l, R2=OH, RK= H and E is phenyl which is either 

unsubstituted or substituted preferably with Cl, F and/or CF3, OCI I3, OCH2CH3, or OCF3. 

and Y is heteroaryl which is also either unsubstituted or substituted preferably with Cl, F 

20 and or CF3, OCH3, OCH2CFI3, or OCF3, and A is a non-aromatic hydrocarbon ring. 

in a further particularly preferred embodiment, in compounds of formula (I), I—single 

bond, Zi=0 (thus r=l), Z2 O, q -0, t=I. R2 Ol I. Rs= H and E is phenyl which is either 

unsubstituted or substituted preferably with Cl, F and/or CF3, OCI 1;. OCH2CH3, or OCF3, 

25 and Y is heteroaryl which is also either unsubstituted or substituted preferably with Cl, F 

and/or CF3, OCH3, OCH2CH3, or OCF?, and A is an aromatic hydrocarbon ring. 

In a further particularly preferred embodiment, in compounds of formula (I), L-single 

bond, Z1==Q (thus i~l», Z2=0, q-0, t=I, R2=OH, Rs H and E is heteroaryl which is either 

30 unsubstituted or substituted preferably with Cl, F and/or CF3, OCH3, OCH2CH3, or OCF3, 

and Y is heteroaryl which is also either unsubstituted or substituted preferably with Cl, F 

and/or CF,, OCH3, OCH?CH3. or OCF-., and A is a non-aromatic hydrocarbon ring. 
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In a further particularly preferred embodiment, in compounds of formula (I), L=sing.le 

bond, Z'=0 (thus r^l), Z~-0, q=0, t—1, R~=OH, Rs= H and E is heteroaryl which is either 

unsubstituted or substituted preferably with Cl, F and/or CI7.;, OCR;,, OCH2CH3, or OCF}, 

and Y is heteroaryl which is also either unsubstituted or substituted preferably with Cl, F 

5 and/or CF3, OCH3, OCHjCHj. or OCF3, and A is an aromatic hydrocarbon ring. 

In a further particularly preferred embodiment, in compounds of formula (I), I =single 

bond, Z'~Q (thus r-1). Z2-0. q-0, t=l, R2=OH, Rs= II and E is phenylene which is either 

unsubstituted or substituted preferably with Cl, F and/or CFS, OCFL, OCILCFL, or OCF.-,, 

10 and Y is phenyl which is also either unsubstituted or substituted preferably with Cl, F 

and/or CF3. OCH3, OCH2CH3, or OCF3, and A is an aromatic hydrocarbon ring, wherein a 

carbon is replaced by O. 

In a further particularly preferred embodiment, in compounds of formula (I), L=single 

15 bond, Z1=0 (thus r=l), Z2-0, q=0, t=l, R2_OH. R8= H and E is phenylene which is either 

unsubstituted or substituted preferably with CL F and/or Cl ;, OCH3, OCI LCH ,, or OCF3, 

and Y is phenyl which is also either unsubstituted or substituted preferably with Cl, F 

and/or CF3, OCI 1 <. OCFLCI13. or OCF.;, and A is a non-aromatic hydrocarbon ring, 

wherein a carbon is replaced by O. 

20 

In a further particularly preferred embodiment, in compounds of formula (I), L-single 

bond, Z -O (thus r-1). Z --0. q=0, t ~ 1, R2=OH, Rx- H and E is heteroaryl which is either 

unsubstituted or substituted preferably with Cl, F and/or CF3, OCII3, OCH2CH3, or OCF3, 

and Y is phenyl which is also either unsubstituted or substituted preferably with Cl, F 

25 and/or CF3, OCH3, OCILCFL, or OCI'3, and A is an aromatic hydrocarbon ring, wherein a 

carbon is replaced by O. 

In a further particularly preferred embodiment, in compounds of formula (I), L"single 

bond, Z1-0 (thus r-1), Z2=0, q-0, t=I, R2=OH, R8= H and E is heteroaryl which is either 

30 unsubstituted or substituted preferably with Cl, F and/or CF3, OCH3, OCH2CH3, or OCF3, 

and Y is phenyl which is also either unsubstituted or substituted preferably with Cl, F 

and/or CF-<, OCH3, OCH2CH3, or OCF3, and A is a non-aromatic hydrocarbon ring, 

wherein a carbon is replaced by O. 
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In a further particularly preferred embodiment, in compounds of formula (1), L-single 

bond, Z'=0 (thus r='l), Z2=0, q-0. t=I, R'-OII, Rs= H and E is phcnylene which is either 

unsubstituted or substituted preferably with Cl, F and/or CT\. OCH3J OCH2CH3, or OCF3, 

5 and Y is heteroaryl which is also either unsubstituted or substituted preferably with Cl, F 

and/or CF3, OCH3, OCH->Cl i3, or OCF3, and A is an aromatic hydrocarbon ring, wherein a 

carbon is replaced by O. 

In a further particularly preferred embodiment, in compounds of formula (1), L-single 

10 bond, Z'-O (thus r=l), Z" O, q=0, t=l, R? ~OH, Rs- H and E is phenylene which is either 

unsubstituted or substituted preferably with Cl, F and/or CFi, OCH3, OCH2CH3, or OCF3, 

and Y is heteroaryl which is also either unsubstituted or substituted preferably with Cl, F 

and/or CF3. OCII3, OCH2CH3, or OCF3, and A is a non-aromatic hydrocarbon ring, 

wherein a carbon is replaced by O. 

15 

In a further particularly preferred embodiment, in compounds of formula (1), L- single 

bond, Z'=0 (thus r=l), Z -O. q=0, t=l, R~-OH, R8= H and E is heteroaryl which is either 

unsubstituted or substituted preferably with Cl, F and/or CF3, OCTE. OCH2CH3, or OCF3, 

and Y is heteroaryl which is also either unsubstituted or substituted preferably with Cl, F 

20 and or CFj, OCH3, OCH2CH3, or OCF3, and A is an aromatic hydrocarbon ring, wherein a 

carbon is replaced by O. 

in a further particularly preferred embodiment, in compounds of formula (I), L-single 

bond, Z'~0 (thus r-1}, Z2=0, q=0, t=l, R "OH. R8= H and E is heteroaryl which is either 

25 unsubstituted or substituted preferably with Cl, F and/or CF3, OCH3, OCH;>CH3, or OCF3. 

and Y is heteroaryl which is also either unsubstituted or substituted preferably with Cl, F 

and/or CFj, GCH3, OOECH3, or GCF3, and A is a non-aromatic hydrocarbon ring, 

wherein a carbon is replaced by O. 

30 In a further particularly preferred embodiment, in compounds of formula (1), L=single 

bond, Zi=0 (thus r=l), Z2=0, q-0. t-I, R2=OH, Rs- H and E is phenylene which is either 

unsubstituted or substituted preferably with Cl, F and/or CF3, OCH3, OCH2CH3, or OCF3, 

and Y is phenyl which is also either unsubstituted or substituted preferably with Cl, F 
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and/or CF3, OCH3, OCH2CH3, or OCF3, and A is an aromatic hydrocarbon ring, wherein a 

carbon is replaced by N. 

In a further particularly preferred embodiment, in compounds of fomiula (1), L ••"single 

5 bond, Z!=0 (thus r~l), Z -O, q=0. t=l, R~-OH, R's- H and E is phenylene which is either 

unsubstituted or substituted preferably with Cl, F and/or CF3, OCIh, OCH2CH3, or OCF3, 

and Y is phenyl which is also either unsubstituted or substituted preferably with Cl, F 

and/or CF3, OCH3, OCI I2CII3, or OCF3, and A is a non-aromatic hydrocarbon ring, 

wherein a carbon is replaced by N. 

10 

In a further particularly preferred embodiment, in compounds of formula (I), Losing]e 

bond, Z1 ~0 (thus r=l), Z -O, q-0, (• 1, R2=011, R* H and E is heteroaryl which is either 

unsubstituted or substituted preferably with Cl, F and/or CF3, OCH3, OCHiCHU, or OCF3, 

and Y is phenyl which is also either unsubstituted or substituted preferably with Cl, F 

15 and/or CF3, OCH3, OCH2CH3, or OCF3, and A is an aromatic hydrocarbon ring, wherein a 

carbon is replaced by N. 

In a further particularly preferred embodiment, in compounds of formula (I), L=single 

bond, Z'-O (thus i-l), Z2-0, q-0, t"• 1, R2=OH, R's H and E is heteroaryl which is either 

20 unsubstituted or substituted preferably with Cl, F and/or CF3, OCH3, OCH2CII3, or OCF3, 

and Y is phenyl which is also cither unsubstituted or substituted preferably with Cl. F 

and/or CF3, OCI 13, OCH2CH3, or OCF3, and A is a non-aromatic hydrocarbon ring, 

wherein a carbon is replaced by N. 

25 In a further particularly prefeiTed embodiment, in compounds of formula (I), I ."single 

bond, Z'-=0 (thus r=l), Z"=0, q=0, t=l, R2=OH, Rs= H and E is phenylene which is either 

unsubstituted or substituted preferably with Cl, F and/or CF3, OCH3, OCH2CH3, or OCI'3, 

and Y is heteroaryl which is also either unsubstituted or substituted preferably with Cl, F 

and/or CF3, OCH3, OCH2CH3, or OCF3j and A is an aromatic hydrocarbon ring, wherein a 

30 carbon is replaced by N. 

In a further particularly preferred embodiment, in compounds of formula (1), L=single 

bond, Z'-'O (thus r=l), Z2=0, q=0, t=l, R2 Oil, R8= H and E is phenylene which is either 
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unsubstituted or substituted preferably with Cl, F and/or CF3, OCI h, OCH2CH3, or GCF3, 

and Y is heteroaryl which is also either unsubstituted or substituted preferably with Cl. F 

and/or CF3, OCH3, OCI FCH3, or OCF3, and A is a non-aromatic hydrocarbon ring, 

wherein a carbon is replaced by N. 

5 

In a further particularly preferred embodiment, in compounds of formula (I), L-single 

bond, Z'-O (thus r=l), Z2=0, q=Q, t-1, R2=OH, R8= H and E is heteroaryl which is either 

unsubstituted or substituted preferably with CL F and/or CF3, OCH3, OCH2CH3, or OCF3, 

and Y is heteroaryl which is also either unsubstituted or substituted preferably with Cl, F 

10 and/or CF3, OCH3, OCH2CH3, or OCF3, and A is an aromatic hydrocarbon ring, wherein a 

carbon is replaced by N. 

In a further particularly preferred embodiment, in compounds of formula (I), L-single 

bond, Zl=0 (thus r=l), Z2=0, q=0, t-1, R2=OH, Rx- H and E is heteroaryl which is either 

15 unsubstituted or substituted preferably with Cl, F and/or CPs, OCH3, OCTLCFL, or OCF,. 

and Y is heteroaryl which is also either unsubstituted or substituted preferably with Cl, F 

and/or CF3, OCH3. OCFLCFU, or OCF3, and A is a non-aromatic hydrocarbon ring, 

wherein a carbon is replaced by N. 

20 In a further particularly preferred embodiment, in compounds of formula (I), L=single 

bond, Z'~0 (thus r-1), Z2=0, q-0., t=4, R"=OH, Rx: H and E is phenylene which is either 

unsubstituted or substituted preferably with CL F and/or CF3, OOF. OCH2CH3, or OCF3, 

and Y is phenyl which is also either unsubstituted or substituted preferably with Cl, F 

and/or CF3, OCH3, OCH2CH3, or OCF3, and A is an aromatic hydrocarbon ring, wherein a 

25 carbon is replaced by NR4. 

In a further particularly preferred embodiment, in compounds of formula (1), L-single 

bond, Z!=0 (thus r-1), Z2~0, q=0, t l, R2=OH, Rs H and E is phenylene which is either 

unsubstituted or substituted preferably with Cl, F and/or CF3, OCH3, QCH2CH3, or OCF3, 

30 and Y is phenyl which is also either unsubstituted or substituted preferably with Cl, F 

and/or CF3, OCI 1(, OCH2CH3, or OCF3, and A is a non-aromatic hydrocarbon ring, 

wherein a carbon is replaced by NR4. 
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In a further particularly preferred embodiment, in compounds of formula (I), I =single 

bond, Z : O (thus r- 1), Z~-0, q " 0, t=]. R: -OH, Rs- H and E is heteroaryl which is either 

unsubstituted or substituted preferably with Cl. F and/or CF3, OCH3, OCH2CH3, or OCF3, 

and Y is phenyl which is also either unsubstituted or substituted preferably with Cl, F 

5 and/or CF3, OCH3, OCH2CH3, or OCF3, and A is an aromatic hydrocarbon ring, wherein a 

carbon is replaced by NR4. 

In a further particularly preferred embodiment, in compounds of formula (I), L=single 

bond, Z!-0 (thus r=l), Z (), q=0, t-1, R2=OH. Rs= H and E is heteroaryl which is either 

10 unsubstituted or substituted preferably with Cl, F and/or CF3, OCIh, OCH2Cl 13, or OCF3, 

and Y is phenyl which is also either unsubstituted or substituted preferably with Cl, F 

and/or CF3, OCH3, OCI I2CH3, or OCF3, and A is a non-aromatic hydrocarbon ring, 

wherein a carbon is replaced by NR4. 

15 In a further particularly preferred embodiment, in compounds of formula (I), L-single 

bond, Zi=0 (thus r=l), Z~-0, q-0, t=3, R2-OH. R8= H and E is phenylene which is either 

unsubstituted or substituted preferably with Cl, F and/or CF3, OCH0CH2CH3, or OCF3, 

and Y is heteroaryl which is also either unsubstituted or substituted preferably with Cl, F 

and/or CF3, OCH?. OCIFCHi, or OCF3; and A is an aromatic hydrocarbon ring, wherein a 

20 carbon is replaced by NR4. 

in a further particularly preferred embodiment, in compounds of formula (I), L single 

bond, Zl=0 (thus r~l). Z" O, q=0. t=l, R2=OH. RH= H and E is phenylene whicii is either 

unsubstituted or substituted preferably with Cl, F and/or CF3, OCH3, OCHjCH ?, or OCF3, 

25 and Y is heteroaryl which is also either unsubstituted or substituted preferably with Cl, F 

and/or CF3. OCH3, OCH2CH3, or OCF3, and A is a non-aromatic hydrocarbon ring, 

wherein a carbon is replaced by NR4. 

In a further particularly prefeiTed embodiment, in compounds of formula (1), L-single 

30 bond, Z'~0 (thus r=l), Z2=0, q-0, t-1, R2=OH, Rs- H and E is heteroaryl which is either 

unsubstituted or substituted preferably with Cl. F and/or CF3, OCH3, OCH2CH3, or OCF3, 

and Y is heteroaryl which is also either unsubstituted or substituted preferably with Cl, F 
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and/or CF3, OCH3, OCH2CH3, or OCF3, and A is an aromatic hydrocarbon ring, wherein a 

carbon is replaced by NR4. 

In a further particularly preferred embodiment, in compounds of formula (I), I =single 

5 bond, Z'-O (thus r=l), Z ~0, q=0, t-1, R2=OH. Rs= H and E is heteroaryl which is either 

unsubstituted or substituted preferably with Cl, F and/or CF3, OCII3, OCH2CH3, or OCF?, 

and Y is heteroaryl which is also either unsubstituted or substituted preferably with Cl, F 

and/or CF3. OCH3, OCH2CH3, or OCF3, and A is a non-aromatic hydrocarbon ring, 

wherein a carbon is replaced by NR4. 

10 

In a further particularly preferred embodiment, in compounds of formula (1), L=NH, Z'~0 

(thus r=l), Z ~0, q-0, t-1, R2=OH, Rs= H and E is phenylene which is either 

unsubstituted or substituted preferably with Cl, F and/or CF3, OCH3, OCH2CH3, or OCF3, 

and Y is phenyl which is also either unsubstituted or substituted preferably with Cl, F 

15 and/or CF3, OCH3. OCH1CH3, or OCF3, and A is an aromatic hydrocarbon ring, wherein a 

carbon is replaced by S. 

In a further particularly prefeiTed embodiment, in compounds of formula (!), I.-NH, Z1 ~0 

(thus r-1), Z2~0, q-0, t i, R2=OH, RK ~ H and E is phenylene which is either 

20 unsubstituted or substituted preferably with Cl, F and/or CF3, OCH3. OCH2CH3, or OCF3, 

and Y is phenyl which is also either unsubstituted or substituted preferably with CI, F 

and or CF3, OCH3, OCH2CH3, or OCF3, and A is a non-aromatic hydrocarbon ring, 

wherein a carbon is replaced by S. 

25 In a further particularly preferred embodiment, in compounds of formula (I), L-NH, Z1=0 

(thus r=l), Z ~0, q=0, t-1. R2=OH, Rx= H and E is heteroaryl which is either 

unsubstituted or substituted preferably with Cl, F and/or CF3, OCH3, OCH2CH3, or OCF3, 

and Y is phenyl which is also either unsubstituted or substituted preferably with Cl, F 

and/or CF3, OCII3, OCH2CH3, or OCF3, and A is an aromatic hydrocarbon ring, wherein a 

30 carbon is replaced by S. 

in a further particularly prefeiTed embodiment, In compounds of formula (I), L=NH, Z,=0 

(thus r=l), Z2=0, q-0. t=l, R2=OH, Rs= H and E is heteroaryl which is either 
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unsubstituted or substituted preferably with Cl, F and/or C'Fj, OCH3, GCH2CH3, or OCF?, 

and Y is phenyl which is also either unsubstituted or substituted preferably with Cl, F 

and/or CF3, OCH3, OCH2CH3, or OCF3, and A is a non-aromatic hydrocarbon ring, 

wherein a carbon is replaced by S. 

5 

In a further particularly preferred embodiment, in compounds of formula (I), L=NH, Zl=0 

(thus r= 1). Z2=0, q=0, t=l, R2=OH, R8= H and E is phenylene which is either 

unsubstituted or substituted preferably with Cl, F and/or CF3, OCH3, OCHiCTK or OCF3, 

and Y is heteroaryl which is also either unsubstituted or substituted preferably with Cl, F 

10 and/or CF3, OCH3, OCH2CH?, or OCF3, and A is an aromatic hydrocarbon ring, wherein a 

carbon is replaced bv S. 

In a further particularly preferred embodiment, in compounds of formula (I), L=NH, Z'-O 

(thus r-1), Z2-0, q=0, t=l, R2=OH, Rs H and E is phenylene which is either 

15 unsubstituted or substituted preferably with Cl, F and/or CF„ OCH 3, OCH2CH3, or OCF3, 

and Y is heteroaryl which is also either unsubstituted or substituted preferably with Cl, F 

and/or CF3, OCH3, OCI FCHj, or OCF3, and A is a non-aromatic hydrocarbon ring, 

wherein a carbon is replaced by S. 

20 In a further particularly preferred embodiment, in compounds of formula (I), L-KH. Z'=0 

(thus i~l), Z2-0, q=0, t~l, R:-OH, H and E is heteroaryl which is either 

unsubstituted or substituted preferably with Cl, F and/or CFs, OCH3, OCH1CH3, or OCF-, 

and Y is heteroaryl which is also either unsubstituted or substituted preferably with Cl. F 

and/or CF3, OCH3, OCH7CH3, or OCF3, and A is an aromatic hydrocarbon ring, wherein a 

25 carbon is replaced by S, 

In a further particularly preferred embodiment, in compounds of formula (I), L=NH, z'=o 
(thus r=l h Z2=0, q-0, t=l, R2=OH, Rs= H and E is heteroaryl which is either 

unsubstituted or substituted preferably with Cl, F and/or CF3, OCH3, OCI l2CHs, or OCF3, 

30 and Y is heteroaryl which is also either unsubstituted or substituted preferably with Cl, F 

and/or CF3, OCH3, OCH2CH3, or OCF3, and A is a non-aromatic hydrocarbon ring, 

wherein a carbon is replaced by S. 
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In a further particularly preferred embodiment, in compounds of formula (I), L=NH, Z'=0 

(thus t-1), Z2=0, q-0, t=l, R?~OH, Rs= H and E is phenylene which is either 

unsubstituted or substituted preferably with Cl, F and/or OF?, OCH?, OCH2CH3, or OCF,. 

and Y is phenyl which is also either unsubstituted or substituted preferably with Cl, F 

5 and/or CF3, OCH3, OCH2CH3, or OCF3, and A is an aromatic hydrocarbon ring. 

In a further particularly preferred embodiment, in compounds of formula (1), L~\H, z'-O 

(thus r-1), Z2~0, q=0, t=l, R -OH, Rx= H and E is phenylene which is either 

unsubstituted or substituted preferably with Cl. F and/or CF3, OCH3, OCH2CH3, or OCF?, 

10 and Y is phenyl which is also either unsubstituted or substituted preferably with Cl, F 

and/or CF3, OCH3. OCH2CH3, or OCF3, and A is a non-aromatic hydrocarbon ring. 

In a further particularly preferred embodiment, in compounds of formula (I), L_NH, Z-'-O 

(thus r-1), Z2=0, q-0, t=l, R2=OH5 Rs= H and E is heteroaryl which is either 

15 unsubstituted or substituted preferably with Cl, F and/or CF3, OCH3. OCH2CH3, or OCF,, 

and Y is phenyl which is also either unsubstituted or substituted preferably with Cl, F 

and/or CF3, OCH3, OCH2CH3, or OCF3, and A is an aromatic hydrocarbon ring. 

In a further particularly preferred embodiment, in compounds of formula (I), L NH. Z.'=0 

20 (thus r-1), Z2=0, q=0, t=l, R2=OH, Rx- H and E is heteroaryl which is either 

unsubstituted or substituted preferably with Cl, F and/or CF3, OCH3, OCH2CH3, or OCF3, 

and Y is phenyl which is also either unsubstituted or substituted preferably with Cl. F 

and/or CF3, OCH?, OCIECII?. or OCF?, and A is a non-aromatic hydrocarbon ring. 

25 In a further particularly preferred embodiment, in compounds of formula (I), I.=NH. Z1 O 

(thus r=l), Z2=0, q=0, t=l, R'-OH, Rs= H and E is phenylene which is either 

unsubstituted or substituted preferably with Cl, F and/or CF?. OCH ?. OCH2CH3, or OCF?, 

and Y is heteroaryl which is also either unsubstituted or substituted preferably with Cl, F 

and/or Cl7?, OCH?, OCH2CH3, or OCF?. and A is an aromatic hydrocarbon ring. 

30 

In a further particularly preferred embodiment, in compounds of formula (I), L=NH, Zl==0 

(thus i—l). Z2~0, q=Q, t=I, R2=OH, RS= H and E is phenylene which is either 

unsubstituted or substituted preferably with CI, F and/or CF3, OCH3, OCH2CH3, or OCF3, 
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and Y is heteroaryl which is also either unsubstituted or substituted preferably with Cl, F 

and/or CF3, OCH3, OCH2CH3, or OCF3, and A is a non-aromatic hydrocarbon ring. 

In a further particularly preferred embodiment, in compounds of formula (1), L^NH, Z'-O 

5 (thus r~ 1 ). 7~-0, q-0, t~l, R'-OH, R8= H and E is heteroaryl which is either 

unsubstituted or substituted with Cl, F and/or CF3, OCI h, OCH2CH3, or OCF3, and Y is 

heteroaryl which is also either unsubstituted or substituted with Cl, F and/or CF3, OCH3, 

OCH2CH.3, or OCF?, and A is an aromatic hydrocarbon ring. 

10 In a further particularly preferred embodiment, in compounds of formula (I), L-NH, Z!=0 

(thus r=l), Z'-O, q=0, t~1, R'-OH. R8= H and E is heteroaryl which is either 

unsubstituted or substituted preferably with Cl, F and/or CF3, OCH3, OCH2CH3, or OCF3, 

and Y is heteroaryl which is also either unsubstituted or substituted preferably with Cl, F 

and/or CF3, OCH3, OCH-CH?, or OCF?. and A is a non-aromatic hydrocarbon ring. 

15 

In a further particularly prefeiTed embodiment, in compounds of formula (I), L-NH, Z1 ~0 

(thus i-l), Z2-0, q-0, t=l, R2=OH, RS- II and F, is phenylene which is either 

unsubstituted or substituted preferably with Cl, F and/or CF3, OCH?. OCH2CH?. or OCF?, 

and Y is phenyl which is also either unsubstituted or substituted preferably with Cl, F 

20 and/or CP?. OCH?, OCI LCI I?, or OCF?, and A is an aromatic hydrocarbon ring, wherein a 

carbon is replaced by O. 

In a further particularly preferred embodiment, in compounds of formula (1), L=NH, Zl=0 

(thus r-1), Z -(), q=0, t-1, R2=OH, RX= H and E is phenylene which is either 

25 unsubstituted or substituted preferably with Cl, F and/or CF?, OCH3, OCH?CH?, or OCF?, 

and Y is phenyl which is also either unsubstituted or substituted preferably with Cl, F 

and/or CP?, OCH?, OCIFCI I?, or OCF?, and A is a non-aromatic hydrocarbon ring, 

wherein a carbon is replaced by O. 

30 In a further particularly preferred embodiment, in compounds of formula (I), L-NH, Z! "O 

(thus r-1), Z2=0, q=0, t-1, R-OH, Rs= H and E is heteroaryl which is either 

unsubstituted or substituted preferably with Cl, F and/or CF?. OCI I?, OCH2CH?, or OCF?, 

and Y is phenyl which is also either unsubstituted or substituted preferably with Cl. F 
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and/or CF\, OCH3, OCH2CH3, or GCF3, and A is an aromatic hydrocarbon ring, wherein a 

carbon is replaced by O. 

In a further particularly preferred embodiment, in compounds of formula (I), L-NH. Z'=0 

5 (thus r= 1), Z2=0, q=0, t=1. R -OH, R8= H and E is heteroaryl which is either 

unsubstituted or substituted preferably with Cl, F and/or CF3, OCH3. QCH2CH3, or OCI ;. 

and Y is phenyl which is also either unsubstituted or substituted preferably with Cl. F 

and/or CF3, OCH;,. OCH2CH3, or OCF3, and A is a non-aromatic hydrocarbon ring, 

wherein a carbon is replaced by O. 

10 

In a further particularly preferred embodiment, in compounds of formula (I), L=NH, Z'-O 

(thus r-1), Z2=0, q-0, t=l, R2=OH, R'H- H and E is phenylene which is either 

unsubstituted or substituted preferably with Cl, F and/or CF3, OCH3, 0CH2CH3, or OCF-,, 

and Y is heteroaryl which is also either unsubstituted or substituted preferably with Cl, F 

15 and/or CF3. OCH3, OCH2CH3, or OCF3, and A is an aromatic hydrocarbon ring, wherein a 

carbon is replaced by O. 

In a further particularly preferred embodiment, in compounds of formula (1), L-NH, Z'-O 

(thus i-l), 7."- O. q=0, t= 1, R"~~OH, R — H and E is phenylene which is either 

20 unsubstituted or substituted preferably with Cl, F and/or CF3, OCH3, OCH2CH3, or OCF3, 

and Y is heteroaryl which is also either unsubstituted or substituted preferably with Cl, F 

and/or CF3, OCH3, OCI ECH 5, or OCF3, and A is a non-aromatic hydrocarbon ring, 

wherein a carbon is replaced by O. 

25 In a further particularly preferred embodiment, in compounds of formula (I), L- NH, Z]~0 

(thus i"=l), 7 =0. q-0, t=l, R2=OH. R8= H and E is heteroaryl which is either 

unsubstituted or substituted preferably with Cl, F and/or CF3, OCH3, OCH2CH3, or OCFi, 

and Y is heteroaryl which is also either unsubstituted or substituted preferably with Cl, F 

and or CF3, OCH3, OCH2CH3, or OCF5, and A is an aromatic hydrocarbon ring, wherein a 

30 carbon is replaced by O. 

In a further particularly preferred embodiment, in compounds of formula (I), L=NH, Z!=0 

(thus i~l), Z:=0. q=0, t-1, R2=OH, R8= H and E is heteroaryl which is either 
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unsubstituted or substituted preferably with CI, F and/or CF3, OCH3, OCH2CH3, or OCF3, 

and Y is heteroaryl which is also either unsubstituted or substituted preferably with Cl, F 

and/or CF3, OCH3, OCH2CH3, or OCF3, and A is a non-aromatic hydrocarbon ring, 

wherein a carbon is replaced by O. 

5 

In a further particularly prefeiTed embodiment, in compounds of formula (I), L-NH, Z)=0 

(thus i-l), Z2=0, q-0, t=l, R2=OH, RS= H and E is phenylene which is either 

unsubstituted or substituted preferably with Cl, F an dor CF3, OCH3, OCII2CH3, or OCF3, 

and Y is phenyl which is also either unsubstituted or substituted preferably with Cl, F 

10 and/or CF3, OCH3, OCH2CH3, or OCF3, and A is an aromatic hydrocarbon ring, wherein a 

carbon is replaced by N. 

In a further particularly preferred embodiment, in compounds of formula (I), l.-NH, Z'-O 

(thus r=l), Z2=0, q=0, t=l, R"- OH, R'" = H and E is phenylene which is either 

15 unsubstituted or substituted preferably with Cl, F and/or CF3, OCH;,. OCIhCH-,. or OCF;,, 

and Y is phenyl which is also either unsubstituted or substituted preferably with Cl, F 

and/or CF3, OCH3, OCH0CH3, or OCF3, and A is a non-aromatic hydrocarbon ring, 

wherein a carbon is replaced by N, 

20 In a further particularly preferred embodiment, in compounds of formula (1), L=NH, Z1 O 

(thus r=l), Z?-0. q=0, t=l, R2=OH, R8= H and E is heteroaryl which is either 

unsubstituted or substituted preferably with Cl, F and/or CF3, OCH3, OCH2CH3, or OCF3, 

and Y is phenyl which is also either unsubstituted or substituted preferably with Cl, F 

and/or CF3. OCH3, OCH2CH3., or OCF 3, and A is an aromatic hydrocarbon ring, wherein a 

25 carbon is replaced by N. 

In a further particularly preferred embodiment, in compounds of formula (I), L=NH, Z '-O 

(thus r=.l), Z2_0, q-0. t=l, R2=OH, Rs= H and H is heteroaryl which is either 

unsubstituted or substituted preferably with Cl, F and/or CF3, OCI 13, OCH2CH3, or OCF3, 

30 and Y is phenyl which is also cither unsubstituted or substituted preferably with Cl. F 

and/or CF3, OCH3, OCH2CH3, or OCF3, and A is a non-aromatic hydrocarbon ring, 

wherein a carbon is replaced by N. 
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In a further particularly preferred embodiment, in compounds of formula (I), L=NH, Z'=0 

(thus i-l), Z'-O, q-0, t~l, R~-OH„ R8= 11 and E is phenylene which is either 

unsubstituted or substituted preferably with Cl, F and/or CFi, OCH3, OCH2CH3, or OCF3, 

and Y is heteroaryl which is also either unsubstituted or substituted preferably with Cl, F 

5 and/or CF3, OCH3, OCH2CH3, or OCI'?, and A is an aromatic hydrocarbon ring, wherein a 

carbon is replaced by N. 

In a further particularly preferred embodiment, in compounds of formula (I), L~NH, Zl=0 

(thus r=l), Z2=0, q=0, t~I, R2-OH. R~= H and E is phenylene which is either 

10 unsubstituted or substituted preferably with Cl, F and/or CF3, OCH3, OCH2CH3, or OCF3, 

and Y is heteroaryl which is also either unsubstituted or substituted preferably with Cl. F 

and/or CF3, OCH3. OCH2CH3, or OCF3, and A is a non-aromatic hydrocarbon ring, 

wherein a carbon is replaced by N. 

15 In a further particularly preferred embodiment, in compounds of formula (T), I =NH, Z,=:0 

(thus r=l), Z2-0, q~0, t=l, R'-OH, RR= H and E is heteroaryl which is either 

unsubstituted or substituted preferably with Cl, F and/or CF3, OCH3, OClFCIh, or OC'F?. 

and Y is heteroaryl which is also either unsubstituted or substituted preferably with Cl, F 

and/or CF3, OCH3, OCH2CH3, or OCF3, and A is an aromatic hydrocarbon ring, wherein a 

20 carbon is replaced by N. 

In a further particularly preferred embodiment, in compounds of formula (I), L=NH, 

(thus r-1), Z"=0, q=0, t=l, R2=OH, Rs= H and E is heteroaryl which is either 

unsubstituted or substituted preferably with Cl, F and/or CFi. OCH .. OCH2CH3, or OCF3, 

25 and Y is heteroaryl which is also either unsubstituted or substituted preferably with Cl, F 

and/or CF?, OCH3, OCH2CH3, or OCF3, and A is a non-aromatic hydrocarbon ring, 

wherein a carbon is replaced by N. 

In a further particularly preferred embodiment, in compounds of formula (I), L=sing]e 

30 bond, Z1=0 (thus r=l), Z2=0, q-0,1=1, R2=OH, Rs= H and E is phenylene which is either 

unsubstituted or substituted preferably with Cl, F and/or CF3, OCH3, OCH2CIF. or OCF3, 

and Y is phenyl which is also either unsubstituted or substituted preferably with Cl, F 
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and/or CF3, OCH3, OCH2CH3, or OCF?, and A is an aromatic hydrocarbon ring, wherein a 

carbon is replaced by NR4. 

In a further particularly preferred embodiment, in compounds of formula (I), I,=NH, Z'=0 

5 (thus r= 1), Z2~0, q=0, t=l, R2-011, Rs= H and E is phenylene which is either 

unsubstituted or substituted preferably with Cl, F and/or CF?, OCI L. QCH2CH3, or OCFj, 

and Y is phenyl which is also either unsubstituted or substituted preferably with Cl, F 

and/or CF3. OCH;, OCIFCH?. or OCF I. and A is a non-aromatic hydrocarbon ring, 

wherein a carbon is replaced by NR4. 

10 

In a further particularly preferred embodiment, in compounds of formula (I), L=NH, Z.'=0 

(thus r=l), Z~ O, q=0, t 1. R2=OH, R'~ H and E is heteroaryl which is either 

unsubstituted or substituted preferably with Cl, F and/or CF;„ OCH-,, OCH1CH3, or OCF3, 

and Y is phenyl which is also either unsubstituted or substituted preferably with Cl, F 

15 and/or CF3, OCH;, GCH2CH3, or OCF;. and A is an aromatic hydrocarbon ring, wherein a 

carbon is replaced by NR4. 

In a further particularly preferred embodiment, in compounds of formula (I), L=NH, Z'-O 

(thus i"=l), Z2-0. q=0, t-1. R ~OH, Rs= H and E is heteroaryl which is either 

20 unsubstituted or substituted preferably with Cl, F and/or CF;, OCH ;, OCH3CH3, or OCF;, 

and Y is phenyl which is also either unsubstituted or substituted preferably with Cl, F 

and/or CF3, OCH3, OClhCHi. or OCF;, and A is a non-aromatic hydrocarbon ring, 

wherein a carbon is replaced by NR4. 

25 In a further particularly preferred embodiment, in compounds of formula (I), L-NH, Zl=0 

(thus r=1), Z2-0, q=0, t-1, R"=OH, Rs= H and E is phenylene which is either 

unsubstituted or substituted preferably with Cl, F and/or CF3, OCH3, OCI I-CH3. or OCF3, 

and Y is heteroaryl which is also either unsubstituted or substituted preferably with Cl, F 

and/or CF3, OCH3. QCH2CH3, or OCF3, and A is an aromatic hydrocarbon ring, wherein a 

30 carbon is replaced by NR4. 

In a further particularly preferred embodiment, in compounds of formula (I), L=N1I, Z,=0 

(thus r=T), Z2-0. q=0, t=l, R2 -OI I, R8= H and E is phenylene which is either 
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unsubstituted or substituted preferably with Cl, F and/or CF3, OCH3, OCH2CH3, or OCF3, 

and Y is heteroaryl which is also either unsubstituted or substituted preferably with Cl, F 

and/or CF3, OCH3, OCH2CH3, or OCF3, and A is a non-aromatic hydrocarbon ring, 

wherein a carbon is replaced bv NR4. 

5 

In a further particularly preferred embodiment, in compounds of formula (I), L=NH, Z!=0 

(thus r= I), Z2—O, q=0, t=l, R:=OH, R8= H and H is heteroaryl which is either 

unsubstituted or substituted preferably with CI, F and/or CF?, OCH3, OCH2CH3, or OCF;,, 

and Y is heteroaryl which is also either unsubstituted or substituted preferably with CL F 

10 and/or CF3, OCH-,, OCH2CH3, or OCF3, and A is an aromatic hydrocarbon ring, wherein a 

carbon is replaced by NR4, 

In a further particularly preferred embodiment, in compounds of formula (I), L-NH, Z1=0 

(thus r-1), Z"=0, q '0, t=l. R~=OH, Rs- H and E is heteroaryl which is either 

15 unsubstituted or substituted preferably with Cl, F and/or CF3, OCH?, OCH2CH3, or OCF3, 

and Y is heteroaryl which is also either unsubstituted or substituted preferably with Cl, F 

and/or CF3, OCH3, OCH2CH3, or OCF3, and A is a non-aromatic hydrocarbon ring, 

wherein a carbon is replaced by NR4. 

20 In a further particularly preferred embodiment, in compounds of formula (I), L—single 

bond, i-O, Z"-0, q=0, t=I, R2=OH, R8= H and E is phenylene which is either 

unsubstituted or substituted preferably with Cl, F and/or CF3, OCI 13, OCH-CH ,, or OCF3, 

and Y is phenyl which is also either unsubstituted or substituted preferably with Cl, F 

and/or CF3, OCH;,, OCH2CH3, or OCF;, and A is an aromatic hydrocarbon ring, wherein a 

25 carbon is replaced by S. 

In a further particularly preferred embodiment, in compounds of formula (I), L=single 
-) ^ s bond, r=0, Z'-O, q=0, t=l, R -OH, R ~ H and E is phenylene which is either 

unsubstituted or substituted preferably with Cl, F and/or CF,. OCH3, OCH2CH-,, or OCF3, 

30 and Y is phenyl which is also cither unsubstituted or substituted preferably with Cl, F 

and/or CF3. OCH3, OCH2CII3, or OCF3, and A is a non-aromatic hydrocarbon ring, 

wherein a carbon is replaced by S. 
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In a further particularly preferred embodiment, in compounds of formula (I), L=single 

bond, r=(), Z2=0, q -0, t=l, R2=OI 1, R8= H and E is heteroaryl which is either unsubstituted 

or substituted preferably with Cl, F and'or CF3, OCH3, OCH2CH?, or OCF-,, and Y is 

phenyl which is also either unsubstituted or substituted preferably with Cl, F and/or CF3, 

5 OCH3, GCH2CH3, or OCF?, and A is an aromatic hydrocarbon ring, wherein a carbon is 

replaced by S. 

In a further particularly preferred embodiment, in compounds of formula (I), L=singlc 

bond, t-0, Z2-0, q=4), t=l, R2-OH, Rs= H and F, is heteroaryl which is either unsubstituted 

10 or substituted preferably with Cl, F and/or CF?, OCH?. OCH2CH3, or OCF?, and Y is 

phenyl which is also either unsubstituted or substituted preferably with Cl, F and/or CF?, 

OCH?, OCH2CH3, or OCF?, and A is a non-aromatic hydrocarbon ring, wherein a carbon is 

replaced by S. 

15 In a further particularly preferred embodiment, in compounds of formula (I), L-single 
I ") 1/ 

bond, r=Q, Z/^O, q=0, t-1, R~=OH, R = H and E is phenylene which is either 

unsubstituted or substituted preferably with Cl, F and/or CF?, OCH?. OCI FCH?, or OCF?, 

and Y is heteroaryl which is also either unsubstituted or substituted preferably with Cl, F 

and/or CF?, OCH?. OCH?CH?. or OCF?, and A is an aromatic hydrocarbon ring, wherein a 

20 carbon is replaced bv S. 

In a further particularly prefeiTed embodiment, in compounds of formula (I), L~ single 

bond, r=0, Z'-O, q-0, t-1, R'-OH, R = I I and E is phenylene which is either 

unsubstituted or substituted preferably with Cl, F and/or CF?, OCH?, OCH2CH3, or OCF?, 

25 and Y is heteroaryl which is also either unsubstituted or substituted preferably with Cl, F 

and/or CF?. OCH?, OCH2CH?, or OCF?, and A is a non-aromatic hydrocarbon ring, 

wherein a carbon is replaced by S. 

in a further particularly preferred embodiment, in compounds of formula (I), L-single 

30 bond, r=0, Z2=0, q-0, t=l, R2=OH, Rs= H and E is heteroaryl which is either unsubstituted 

or substituted preferably with Cl, F and/or CF?, OCI I?, OCI LCH?, or OCF?. and Y is 

heteroaryl which is also either unsubstituted or substituted preferably with Cl, F and/or 
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CF3, OCH3. OCH2CH3, or OCF3, and A is an aromatic hydrocarbon ring, wherein a carbon 

is replaced by S. 

In a further particularly preferred embodiment, in compounds of formula (I), L-single 

5 bond, r-0, Z'-O. q-0, t-1, R2=OH, R8= H and E is heteroaryl which is either unsubstituted 

or substituted preferably with Cl, F and/or CF3, OCH?, OCH2CH3, or OCF3, and Y is 

heteroaryl which is also either unsubstituted or substituted preferably with Cl, F and/or 

CF3, OCH3, OCH2CH3, or OCF5, and A is a non-aromatic hydrocarbon ring, wherein a 

carbon is replaced by S. 

10 

In a further particularly preferred embodiment, in compounds of formula (I), 1-single 

bond, r-0, Z"-0, q-0. t=l, R~-OH, R8= H and E is phenylene which is either 

unsubstituted or substituted preferably with Cl, F and/or CF3, OCH3, OCIFCIL, or OCF3, 

and Y is phenyl which is also either unsubstituted or substituted preferably with Cl, F 

15 and/or CF3, OCH3, OCIFClh, or OCF?. and A is an aromatic hydrocarbon ring. 

In a further particularly preferred embodiment, in compounds of formula (I), L=single 

bond, r-0, Z -O. q-0, t=l, R2=OH. Rs= H and E is phenylene which is either 

unsubstituted or substituted preferably with Cl, F and/or CF3, OCH3, OCH2CH3, or OCF3, 

20 and Y is phenyl which is also either unsubstituted or substituted preferably with CL F 

and/or CF;, OCII3, QCH2CH3, or OCF3, and A is a non-aromatic hydrocarbon ring. 

In a further particularly preferred embodiment, in compounds of formula (I), L—single 

bond, 1-0, Z~—O. q-0, t-1. R2-OH, R8= H and E is heteroaryl which is either unsubstituted 

25 or substituted preferably with Cl, F and/or CF3, OCH3, OCH2CH3, or OCF3, and Y is 

phenyl which is also either unsubstituted or substituted preferably with Cl, F and/or CF?, 

OCH3, OCTLCH3, or OCF?, and A is an aromatic hydrocarbon ring. 

In a further particularly preferred embodiment, in compounds of formula {I 1 .-single bond, 

30 r—0, Z2=0, q-0, t-1, R2—OH, Rs= H and E is heteroaryl which is either unsubstituted or 

substituted preferably with Cl, F and/or CF3, OCH3, OCH2CH3, or OCF3, and Y is phenyl 

which is also either unsubstituted or substituted preferably with Cl, F and or CF3, OCH3, 

OCILCH.?. or OCF3. and A is a non-aromatic hydrocarbon ring. 
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In a further particularly preferred embodiment, in compounds of formula (I), L=single 

bond, r=0, Z2=0, q=0, t=l, R~=OH, R8= H and E is phenylene which is either 

unsubstituted or substituted preferably with CI, F and/or CF;, OCH3, OCH2CH3, or OCF;, 

5 and Y is heteroaryl which is also either unsubstituted or substituted preferably with Cl, F 

and/or CF3, OCH 3, OCILCH?, or OCF;. and A is an aromatic hydrocarbon ring. 

In a further particularly preferred embodiment, in compounds of formula (I), L=single 

bond, i-O, Z "O, q-0, t- I, R*=01I. R8= H and E is phenylene which is either 

10 unsubstituted or substituted preferably with CI, F and/or CF;, OCH;;, GCH2CH3, or OCF3, 

and Y is heteroaryl which is also either unsubstituted or substituted preferably with Cl, F 

and/or CF;, OCH3, OCH2CH3, or OCF3, and A is a non-aromatic hydrocarbon ring. 

In a further particularly preferred embodiment, in compounds of formula (I), L=single 

15 bond, r-0, Z2=0, q=0, t= 1, R2OH, R*- H and E is heteroaryl which is either unsubstituted 

or substituted preferably with Cl, F and/or CF3, OCH3, OClbCIh, or OCF3, and Y is 

heteroaryl which is also either unsubstituted or substituted preferably with Cl, F and/or 

CF}, OCH3, OCH2CH3, or OCF;, and A is an aromatic hydrocarbon ring. 

20 In a further particularly preferred embodiment, in compounds of formula (I), L=single 

bond. r=Q, Z~=0. q=0. t='l, R ~OI I. R8= H and E is heteroaryl which is either unsubstituted 

or substituted preferably with Cl, F and/or CF3, OCH,, OCH2CH3, or OCF3, and Y is 

heteroaryl which is also either unsubstituted or substituted preferably with Cl, F and/or 

CF?, OCH3. OCH2CH3, or OCF3. and A is a non-aromatic hydrocarbon ring. 

25 

In a further particularly preferred embodiment, in compounds of formula (I), L-single 

bond, r-0, Z2=0, q=0, t=l, R2=OH, Rs- H and E is phenylene which is either 

unsubstituted or substituted preferably with Cl, F and/or CF3, OCH.. OCH2CH?, or OCF3. 

and Y is phenyl which is also either unsubstituted or substituted preferably with CI, F 

30 and/or CF}, OCH?. OCH2CH3, or OCF?. and A is an aromatic hydrocarbon ring, wherein a 

carbon is replaced by O. 
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In a further particularly preferred embodiment, in compounds of formula (I), L-.single 

bond, r=0, Z2-0, q=0, t-1, R2=OH, H and E is phenylene which is either 

unsubstituted or substituted preferably with Cl, F and/or CF3, OCH3, OCH2CH?, or OCF3, 

and Y is phenyl which is also either unsubstituted or substituted preferably with Cl, F 

5 and/or CF3, OCH3, OCILCH 3. or OCF3, and A is a non-aromatic hydrocarbon ring, 

wherein a carbon is replaced by O. 

In a further particularly preferred embodiment, in compounds of formula (I), L-single 

bond, r-0, Z2=0, q=0, t=1, R2- OH, Rs- H and E is heteroaryl which is either unsubstituted 

10 or substituted preferably with Cl, F and/or CF3, OCH3, OCILCH?, or OCF;, and Y is 

phenyl which is also either unsubstituted or substituted preferably with Cl, F and/or CF3, 

OCH3, OCI LCH3. or OCF3, and A is an aromatic hydrocarbon ring, wherein a carbon is 

replaced by O. 

15 In a further particularly preferred embodiment, in compounds of formula (I L=single bond, 

r-0, Z2=0, q=0, t=l, R"=OH, R's- H and E is heteroaryl which is either unsubstituted or 

substituted preferably with Cl, F and/or CF 1. OCH3, GCH2CH3, or OCF3, and Y is phenyl 

which is also either unsubstituted or substituted preferably with Cl, F and/or CF3, OCH3, 

OCH2CH3, or OCF?, and A is a non-aromatic hydrocarbon ring, wherein a carbon is 

20 replaced by O. 

In a further particularly preferred embodiment, in compounds of formula (I), L-single 

bond, r-0, Zz=0, q 0. t I, R2=OH, RN H and E is phenylene which is either 

unsubstituted or substituted preferably with Cl, F and/or CF?, OCH?, OCH2CH3, or OCF?. 

25 and Y is heteroaryl which is also either unsubstituted or substituted preferably with Cl, F 

and/or CF?. OCH3, GCH2CH3, or OCF?, and A is an aromatic hydrocarbon ring, wherein a 

carbon is replaced by O, 

In a further particularly preferred embodiment, in compounds of formula (I), L=single 

30 bond, r=0, Z2=0, q-0, t=l, R2-OH, Rs- H and E is phenylene which is either 

unsubstituted or substituted preferably with Cl, F and/or CF3, OCH?, OCILCH?, or OCF?, 

and Y is heteroaryl which is also either unsubstituted or substituted preferably with CI, F 
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and/or CF3, OCH3, OCH2CH3, or OCF3, and A is a non-aromatic hydrocarbon ring, 

wherein a carbon is replaced by O. 

In a further particularly prefen-ed embodiment, in compounds of formula (I), L-single 

5 bond, r~0, Z'-O, q~0, t=l, R2=OH, R8= H and E is heteroaryl which is either unsubstituted 

or substituted preferably with Cl, F and/or CF3, OCH3, OCH?CIL, or OCF3, and Y is 

heteroaryl which is also either unsubstituted or substituted preferably with Cl, F and/or 

CF3, OCI Ij. OCH2CH3, or OCF?, and A is an aromatic hydrocarbon ring, wherein a carbon 

is replaced by O. 

10 

In a further particularly preferred embodiment, in compounds of formula (I), L-single 

bond, r=0, Z' -O, q-0, t-1, R _011. R's- H and E is heteroaryl which is either unsubstituted 

or substituted preferably with Cl, F and/or CF3, OCH3, OCH2CH3, or OCF3, and Y is 

heteroaryl which is also either unsubstituted or substituted preferably with Cl, F and/or 

1.5 CF3, OCH3, OCH2CH3, or OCF3, and A is a non-aromatic hydrocarbon ring, wherein a 

carbon is replaced by O. 

In a further particularly preferred embodiment, in compounds of formula (I), L'-single-

bond, r=0, Z:-0, q=0, t=1, R2=OH, Rx H and E is phenylene which is either 

20 unsubstituted or substituted preferably with Cl, F and/or CF3, OCH3, OCH2CH3, or OCF3, 

and Y is phenyl which is also either unsubstituted or substituted preferably with Cl, F 

and/or CF;, OCH3, OCH2CH3, or OCF?, and A is an aromatic hydrocarbon ring, wherein a 

carbon is replaced by N. 

25 In a further particularly preferred embodiment, in compounds of formula (I), L-single 

bond, t-0, Z2=0, q=0, t-i, R~=OH, R8= H and E is phenylene which is either 

unsubstituted or substituted preferably with Cl, F and/or CF3, OCH3, OCILCIL. or OCF3, 

and Y is phenyl which is also either unsubstituted or substituted preferably with Cl, F 

and/or CF,, OCH3, OCH2CH3, or OCF3, and A is a non-aromatic hydrocarbon ring, 

30 wherein a carbon is replaced by N. 

In a further particularly preferred em bod i men I, in compounds of formula (I), L=single 

bond, r--0, Z2-(), q-0. t=l, R2_OH, R8 H and E is heteroaryl which is either unsubstituted 
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or substituted preferably with Cl, F and/or CF3, OCH3, OCH2CH3, or OCF3, and Y is 

phenyl which is also either unsubstituted or substituted preferably with Cl, F and/or CF3, 

OCH3, OCH2CH3, or OCF?, and A is an aromatic hydrocarbon ring, wherein a carbon is 

replaced by N. 

5 

In a further particularly preferred embodiment, in compounds of formula (i), L=single 

bond, r=0, Z2=0, q_0, t~l, R2-OH, Rs= H and H is heteroaryl which is either unsubstituted 

or substituted preferably with Cl. F and/or CF3, OC'H3. OCH2CH3, or OCF3, and Y is 

phenyl which is also either unsubstituted or substituted preferably with Cl, F and/or CF3, 

10 OCII3, 0C1FCH3, or OCF,. and A is a non-aromatic hydrocarbon ring, wherein a carbon is 

replaced by N. 

In a further particularly prefeiTed embodiment, in compounds of formula (1), L single 

bond, r-0, Z~=0, q-0, t=L R~-OH, R8- H and E is phenylene which is either 

15 unsubstituted or substituted preferably with Cl, F and/or CF3, OCH3, OCIFCFF, or OCF3. 

and Y is heteroaryl which is also either unsubstituted or substituted preferably with Cl, F 

and/or CF;, OCH3. OCH;CH3. or OCF;, and A is an aromatic hydrocarbon ring, wherein a 

carbon is replaced by N. 

20 In a further particularly preferred embodiment, in compounds of formula (I), L=single 
1 8 bond, r-0, Z'-O, q=0, t- 1, R' OH, R = H and E is phcnylene which is either 

unsubstituted or substituted preferably with Cl, F and/or CF3, OCH3, OCI FCH3, or OCF3, 

and Y is heteroaryl which is also either unsubstituted or substituted preferably with Cl, F 

and/or CF3, OCH 3, OCH2CH3, or OCF3, and A is a non-aromatic hydrocarbon ring, 

25 wherein a carbon is replaced by N. 

In a further particularly preferred embodiment, in compounds of formula (1), L-single 

bond, r=0, Z2=0, q=0, t=I, R"-OH, R8=; H and E is heteroaryl which is either unsubstituted 

or substituted preferably with Cl, F and/or CF3, QCH3, OCH2CH3, or GCF3, and Y is 

30 heteroaryl which is also either unsubstituted or substituted preferably with Cl, F and/or 

CF3, OCHi, OC'H->CH3, or OCF3, and A is an aromatic hydrocarbon ring, wherein a carbon 

is replaced by N. 
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In a further particularly preferred embodiment, in compounds of formula (I), L=single 

bond, r=0, Z2-0, q=0,t—1, R ~OH, Rs- H and E is heteroaryl which is either unsubstituted 

or substituted preferably with CI, F and/or CF3, OCH3, OCH2CH3, or OCF3, and Y is 

heteroaryl which is also either unsubstituted or substituted preferably with Cl, F and/or 

5 CF3, OCH3, OCH2CH3, or OCF3, and A is a non-aromatic hydrocarbon ring, wherein a 

carbon is replaced by N. 

in a further particularly preferred embodiment, in compounds of formula (I), L-single 

bond, I-O, Z: -O. q=0, t-1, R:=OH, R8= H and E is phenylene which is either 

10 unsubstituted or substituted preferably with Cl, F and/or CF3, OCH3. OCH2CH3, or OCF3, 

and Y is phenyl which is also either unsubstituted or substituted preferably with CL F 

and/or CF3, OCI 13. OCH-Cl 13, or OCF3, and A is an aromatic hydrocarbon ring, wherein a 

carbon is replaced by NR4. 

15 In a further particularly preferred embodiment, in compounds of formula (I), L-single 

bond, i~0, Z.2-0, cj~0, t=l, R: - OH, R8= H and E is phenylene which is either 

unsubstituted or substituted preferably with Cl, F and/or CF3, OCH3, OCI LCI L, or OCF3, 

and Y is phenyl which is also either unsubstituted or substituted preferably with Cl, F 

and/or CF3, OCH,, OCH3CII3. or OCF3, and A is a non-aromatic hydrocarbon ring, 

20 wherein a carbon is replaced by NR4. 

In a further particularly preferred embodiment, in compounds of formula (I), L=single 

bond, r=0, Z" O, q-0, t=I, R" OH. RN= H and E is heteroaryl which is either unsubstituted 

or substituted preferably with Cl, F and/or CF?. OCH3. OCH2CH3, or OCF;. and Y is 

25 phenyl which is also either unsubstituted or substituted preferably with CL F and/or CF3, 

OCI I3, OCH2CH3. or OCF3, and A is an aromatic hydrocarbon ring, wherein a carbon is 

replaced by NR4. 

In a further particularly preferred embodiment, in compounds of formula (I), I "single 

30 bond, r=0, Z2=0, q=0,1-1, R2=OH, R8= H and E is heteroaryl which is either unsubstituted 

or substituted preferably with Cl, F and/or CF3, OCH3, OCH2CH3, or OCF3, and Y is 

phenyl which is also either unsubstituted or substituted preferably with Cl, F and/or CF3, 
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OCH?, OCH2CH3, or OCF3, and A is a non-aromatic hydrocarbon ring, wherein a carbon is 

replaced by NR4. 

In a further particularly preferred embodiment, in compounds of formula (I), L-single 

5 bond, i-O, Z2=0, q=0, t-1, R2=OH, R8= H and E is phenylene which is either 

unsubstituted or substituted preferably with Cl, F and/or CF3, OCH ?, OCH2CH3, or OCF?. 

and Y is heteroaryl which is also either unsubstituted or substituted preferably with Cl, F 

and/or CF3, OCH3, OCI LCH3, or OCF3, and A is an aromatic hydrocarbon ring, wherein a 

carbon is replaced by NR4. 

10 

In a further particularly preferred embodiment, in compounds of formula (1), L-single 

bond, r-0, Z2-0, q-0, t-1, R2=OH, Rs= H and E is phenylene which is either 

unsubstituted or substituted preferably with Cl, F and/or CF3, OCH3, OCH2CH3, or OCF3, 

and Y is heteroaryl which is also either unsubstituted or substituted preferably with Cl, F 

15 and/or CF-,, OCH3. OCH-CH3, or OCF3, and A is a non-aromatic hydrocarbon ring, 

wherein a carbon is replaced by NR4. 

In a further particularly preferred embodiment, in compounds of formula (I), 1-single 

bond, i-O, Z' -O. q=Q, t=l, R' OH, R = H and E is heteroaryl which is either unsubstituted 

20 or substituted preferably with Cl, F and/or CF3, OCH3, OCH2CH3, or OCF3, and Y is 

heteroaryl which is also either unsubstituted or substituted preferably with Cl, F and/or 

CF3, OCH3, OCH2CH3, or OCf 3, and A is an aromatic hydrocarbon ring, wherein a carbon 

is replaced by NR4. 

25 In a further particularly preferred embodiment, in compounds of formula (I), l.-singlc 

bond, r-0, Z2=0, q-0, t=l, R2=OH, R8= H and E is heteroaryl which is either unsubstituted 

or substituted preferably with CL F and/or CF3, OCI fx, OCH2CH3, or OCF3, and Y is 

heteroaryl which is also cither unsubstituted or substituted preferably with Cl, F and/or 

CF3, OCH3, OCH2CH3, or OCF3, and A is a non-aromatic hydrocarbon ring, wherein a 

30 carbon is replaced by NR4. 

In a further particularly preferred embodiment, in compounds of formula (I), L-single 

bond, Z]=0 (thus r=l), Z2=0, q-0. t-:-1. R2=OH, R:s- H and E is phenylene which is either 
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unsubstituted or substituted preferably with Cl, F and/or CF;, OCH,, OCH2CFl3, or OCF3, 

and Y is phenyl which is also either unsubstituted or substituted preferably with Cl, F 

and/or CF3, OCH,, OCH2CH3, or OCF3, and A is a non-aromatic hydrocarbon ring, 

wherein a carbon, is replaced by SO. 

5 

In a further particularly prefeiTed embodiment, in compounds of formula (I), L-single 

bond, Z'-O (thus r—1), Z'-O, q=Q, t—1, R2-OH, R8- H and E is heteroaryl which is either 

unsubstituted or substituted preferably with Cl, F and/or CF3, OCH3, OCHhCI L, or OCF,, 

and Y is phenyl which is also cither unsubstituted or substituted preferably with CL F 

10 and/or CF3, OCH,. OCILCH,. or OCF3, and A is a non-aromatic hydrocarbon ring, 

wherein a. carbon is replaced by SO. 

In a further particularly preferred embodiment, in compounds of formula (I), L single 

bond, Z1=0 (thus r-l), Z2=0, q-0, t=l, R2=OIL R8= H and E is phenylene which is either 

15 unsubstituted or substituted preferably with Cl, F and/or CF3, OCH3, OCH2CH3, or OCF,. 

and Y is heteroaryl which is also either unsubstituted or substituted preferably with Cl, F 

and/or Cl\, OCH,, OCILCH,, or OCF3, and A is a non-aromatic hydrocarbon ring, 

wherein a carbon is replaced by SO. 

20 In a further particularly preferred embodiment, in compounds of formula (I), L=single 

bond, Z'-O (thus i-l), Z*-0. q-0, t=l, R2-OH. R8- H and E is heteroaryl which is cither 

unsubstituted or substituted preferably with Cl, F and/or CF3, OCH3, OCH2CH3, or OCF3, 

and Y is heteroaryl which is also either unsubstituted or substituted preferably with Cl, F 

and/or CF,. OCH3, OCH2CH3, or OCF.,, and A is a non-aromatic hydrocarbon ring, 

25 wherein a carbon is replaced by SO. 

In a further particularly prefeiTed embodiment, in compounds of formula (1), L-NH, Z1=0 

(thus r-1), Z2=0, q-0. t=l, R2=OI I, Rs= H and E is phenylene which is either 

unsubstituted or substituted preferably with Cl, F and/or CF3, OCH,, OCILCH3, or OCF3, 

30 and Y is phenyl which is also either unsubstituted or substituted preferably with CL F 

and/or CF3, OCH3, OCH3CH3, or OCF;, and A is a non aromatic hydrocarbon ring, 

wherein a carbon is replaced by SO. 



WO 2010/128050 
62 

PCT/EP2010/056042 

In a further particularly preferred embodiment, in compounds of formula (I), L-NH, Z'=0 

(thus r-1), Z2=0. q-0, t=L R~-OH, Rs= H and E is heteroaryl which is either 

unsubstituted or substituted preferably with Cl, F and/or CF3, OCH-,, OCII2CH3. or OCF3, 

and Y is phenyl which is also either unsubstituted or substituted preferably with Cl, F 

5 and/or CF-„ OCH3, OCILCH3, or OCF3, and A is a non-aromatic hydrocarbon ring, 

wherein a carbon is replaced by SO. 

In a further particularly preferred embodiment, in compounds of formula (I), L-NH, Z'-O 

(thus r~ 1), Z2=0, q=0, t-1, R~-OH, Rs= H and E is phenylene which is either 

10 unsubstituted or substituted preferably with Cl, F and/or CF3, OCH3. OCH->Cl L, or OCF3, 

and Y is heteroaryl which is also cither unsubstituted or substituted preferably with Cl, F 

and/or CLj, OCH3, OCH2CH3, or OCF3, and A is a non-aromatic hydrocarbon ring, 

wherein a carbon is replaced by SO. 

15 In a further particularly preferred embodiment, in compounds of formula (I), L=NH, Z! ~0 

(thus r-1), Z ~ O. q=0, t-1. R2_OH, Rs- H and E is heteroaryl which is either 

unsubstituted or substituted preferably with Cl, F and/or CF-,, OCH3. OCH2CH3, or OCF3, 

and Y is heteroaryl which is also either unsubstituted or substituted preferably with Cl, F 

and/or CF-,. OCH3, OCH2CH3, or OCF3, and A is a non-aromatic hydrocarbon ring, 

20 wherein a carbon is replaced by SO. 

In a further particularly preferred embodiment, in compounds of formula (I), L=single 

bond, r=0, Z2=0, q~0, t-1. R2=OH, Rs= H and E is phenylene which is either 

unsubstituted or substituted preferably with. Cl, F and/or CFi, OCH3, OCH2CH3. or OCF3, 

25 and Y is phenyl which is also either unsubstituted or substituted preferably with CL F 

and/or CF3, OCH3, OCH2CH3, or OCF3, and A is a non-aromatic hydrocarbon ring, 

wherein a carbon is replaced by SO. 

In a further particularly preferred embodiment, in compounds of formula (I), L-single 

30 bond, r-0, Z2=0, q~0. t-1. R2=OH, Rs- H and E is heteroaryl which is either unsubstituted 

or substituted preferably with CL F and/or CFj, OC.H3, OCH2CH3, or OCF3, and Y is 

phenyl which is also either unsubstituted or substituted preferably with Cl, F and/or CF3, 
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OCH3, OCH2CH3, or OCF3, and A is a non-aromatic hydrocarbon ring, wherein a carbon is 

replaced by SO. 

In a further particularly preferred embodiment, in compounds of formula (1), L-single 

5 bond, r-0, Z'=0, q=0, t= 13 R~=OH, R*- H and E is phenylene which is either 

unsubstituted or substituted preferably with Cl, F and/or CF\, OCH3} OCH2CH3, or OCF3, 

and Y is heteroaryl which is also either unsubstituted or substituted preferably with Cl, F 

and/or CF3, OCH3, OCI LCH3, or OCF3. and A is a non-aromatic hydrocarbon ring, 

wherein a carbon is replaced by SO. 

10 

In a further particularly preferred embodiment, in compounds of formula. {I), L=single 

bond, r=0, (thus r=l), Z~-0, q=0, t-1, R3=OJL Rs~ 11 and E is heteroaryl which is either 

unsubstituted or substituted preferably with Cl, F and/or CF.;. OCB3, OCH2CH3, or OCF3, 

and Y is heteroaryl which is also either unsubstituted or substituted preferably with Cl, F 

15 and/or CF3, OCH3, OCI LCH-., or OCF3, and A is a non-aromatic hydrocarbon ring, 

wherein a carbon is replaced by SO. 

In a further particularly preferred embodiment, in compounds of formula (1), L=single 

bond, Z'-O (thus r= 1), Z2~0. q-0, t~L R2=:OH, Rs- H and E is phenylene which is either 

20 unsubstituted or substituted preferably with Cl, F and/or CF,-.. OCH3, QCH2CH3, or OCF3, 

and Y is phenyl which is also either unsubstituted or substituted preferably with Cl, F 

and/or CF3, OCH3, OCH2CI13, or OCF3. and A is a non-aromatic hydrocarbon ring, 

wherein a carbon is replaced by S02. 

25 In a further particularly preferred embodiment, in compounds of formula (1), L-single 

bond, Z'~0 (thus r=~ 1), Z2=0, q~0, t=l, R2==OH, R8= H and E is heteroaryl which is either 

unsubstituted or substituted preferably with Cl, F and/or CF3, OCH;. OCILCH3. or OCF3, 

and Y is phenyl which is also either unsubstituted or substituted preferably with CL F 

and/or CF3, OCH3. OCI LCFL, or OCF3, and A is a non-aromatic hydrocarbon ring, 

30 wherein a carbon is replaced by SO2. 

In a further particularly preferred embodiment, in compounds of formula (I), L-single 

bond, Z'-O (thus r-1), Z2=0, q=0, t 1, R2=OH, Rs= H and E is phenylene which is either 
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unsubstituted or substituted preferably with Cl, F and/or CF3, OCH 3, 0CH2CH3, or OCF3, 

and Y is heteroaryl which is also either unsubstituted or substituted preferably with Cl. F 

and/or CF-„ OCH 3, 0CH2CH3, or OCF3, and A is a non-aromatic hydrocarbon ring, 

wherein a carbon is replaced by S(K 

5 

In a further particularly preferred embodiment, in compounds of formula (I), L'-single 

bond, Z'-O (thus r=l), Z2=0, q=0. t=L R2=OFL R's- H and E is heteroaryl which is either 

unsubstituted or substituted preferably with Cl, F and/or CF3, OCH3, OCH2CH3, or OCF3, 

and Y is heteroaryl which is also cither unsubstituted or substituted preferably with Cl, F 

10 and/or CF3, OCH3, OCH2CH3, or OCF3, and A is a non-aromatic hydrocarbon ring, 

wherein a carbon is replaced by SO2. 

In a further particularly preferred embodiment, in compounds of formula (1), L=NH, Z-'-O 

(thus r=l), Z"-0, q-0, t=l, R"=OH, R II and E is phenylene which is either 

15 unsubstituted or substituted preferably with Cl, F and/or CF3, OCH 3, OCILCH ,, or OCF3, 

and Y is phenyl which is also either unsubstituted or substituted preferably with Cl, F 

and/or CF3, OCI 1<, OCH2CH3, or OCF3, and A is a non-aromatic hydrocarbon ring, 

wherein a carbon is replaced by S02. 

20 In a further particularly preferred embodiment, in compounds of formula (I), L=NH, Z!=0 

(thus i-l), Z2=0, q=G, t-1, R~=OH, R*- H and E is heteroaryl which is either 

unsubstituted or substituted preferably with Cl, F and/or CF3, OCH3) OCH2CH3, or OCF3, 

and Y is phenyl which is also either unsubstituted or substituted preferably with Cl, F 

and/or CF;, OCH3. OCI FCH3, or OCF3, and A is a non-aromatic hydrocarbon ring, 

25 wherein a carbon is replaced by S02, 

In a further particularly prefeiTed embodiment, in compounds of formula (I), L-NH, Z!=0 

(thus r-1), Z2=G, q-0, t=l, R"-OH, Rs= H and E is phcnylene which is either 

unsubstituted or substituted preferably with Cl, F and/or CF-, OCH3, OCILCH3, or OCF3, 

30 and Y is heteroaryl which is also either unsubstituted or substituted preferably with Cl, F 

and/or CT\. OCH3, OCH2CH3. or OCF3, and A is a non-aromatic hydrocarbon ring, 

wherein a carbon is replaced by S02. 
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In a further particularly preferred embodiment, in compounds of formula (I), I =\'H, Z,=0 

(thus 1—1), Z2=0, q~0, t-1. R2=OH, RS= H and E is heteroaryl which is either 

unsubstituted or substituted preferably with Cl, F and/or CF?, OCH3, OCH2CH3, or OCF3, 

and Y is heteroaryl which is also either unsubstituted or substituted preferably with Cl, F 

5 and/or CFs, OCH3, OCFI2CH3, or OCF3. and A is a non-aromatic hydrocarbon ring, 

wherein a carbon is replaced by S02. 

In a further particularly preferred embodiment, in compounds of formula (I). L=singlc 

bond, r-0. Z2=0, q=0, t-1, R ~OI I. Rs= 11 and E is phcnylene which is either 

10 unsubstituted or substituted preferably with CI, F and/or CF?, OCH?, OCH2CH3, or OCF?, 

and Y is phenyl which is also either unsubstituted or substituted preferably with Cl, F 

and/or CF3. OCH3, OCH2CH3, or OCF3, and A is a non-aromatic hydrocarbon ring, 

wherein a carbon is replaced by SO?. 

15 In a further particularly preferred embodiment, in compounds of formula (I), I-single 

bond, i-O, Z"=0. q-0, t-1, R~~OH, R - H and E is heteroaryl which is either unsubstituted 

or substituted preferably with Cl, F and/or CF3, OCH?. OCH2CH3, or OCF3, and Y is 

phenyl which is also either unsubstituted or substituted preferably with Cl, F and/or CF3, 

OCH3, OCH2CH3, or OCI ;. and A is a non-aromatic hydrocarbon ring, wherein a carbon is 

20 replaced by S02. 

In a further particularly preferred embodiment, in compounds of formula (I), L single 

bond, r=0, Z2=0, q=0. t=), R2=OH, RS:= H and E is phcnylene which is either 

unsubstituted or substituted preferably with Cl. F and/or CF?. OCH3. OCH2CH3. or OCF?, 

25 and Y is heteroaryl which is also either unsubstituted or substituted preferably with Cl, F 

and/or CF3, OCH?, OCH2CH3. or OCF3, and A is a non-aromatic hydrocarbon ring, 

wherein a carbon is replaced by SO:. 

In a further particularly preferred embodiment, in compounds of formula (1), I.-single 

30 bond. r=0, (thus r=l), Z2=0, q=0, t=l, R2=OH, R8= H and E is heteroaryl which is either 

unsubstituted or substituted preferably with Cl, F and/or (T\, QCH3, OCH2CH3, or OCF?, 

and Y is heteroaryl which is also either unsubstituted or substituted preferably with Cl, F 
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and/or CF3, OCH;,, OCH2CH3, or OCF3, and A is a non-aromatic hydrocarbon ring, 

wherein a carbon is replaced by SO-. 

In a further particularly preferred embodiment, in compounds of formula (1), L=single 

5 bond, Z'-O (thus r-1). Z2=0, DO, m-1, n=l, q-1, t=l, R2-OH. R3=H, Rs= H and E is 

phenylene which is either unsubstituted or substituted preferably with CI, F and/or CF3, 

OCH?, OCH2CH3, or OCF3, and Y is phenyl which is also either unsubstituted or 

substituted preferably with Cl, F and/or CF3. OCH3, OCH2CH3, or OCF3, and A is an 

aromatic hydrocarbon ring, wherein a carbon is replaced by S. 

10 

In a further particularly preferred embodiment, in compounds of formula (I), L=single 

bond, Z'-O (thus r=l), Z2-0, D-O. m-1, n=L q-1, t=l, R:-OH, R3=H, Rs= H and E is 

phenylene which is either unsubstituted or substituted preferably with CI, F and/or CF?, 

OCH?, OCH2CH3, or OCF3, and Y is phenyl which is also either unsubstituted or 

15 substituted preferably with Cl, F and/or CF3, OCH OCH2CH3, or OCF?. and A is a non-

aromatic hydrocarbon ring, wherein a carbon is replaced by S. 

In a further particularly preferred embodiment, in compounds of formula ([), Lr single 

bond, Z'-O (thus r-1), Z2=0, D O. m=l, n-1, q-1, t-1, R2=OH, R-H, R8= H and E is 

20 heteroaryl which is either unsubstituted or substituted preferably with CL F and/or CF3, 

OCH3, OCI LCI 1;, or OCF?, and Y is phenyl which is also either unsubstituted or 

substituted preferably with Cl, F and/or CF3, OCH?. OCH2CH3, or OCF3, and A is an 

aromatic hydrocarbon ring, wherein a carbon is replaced by S. 

25 In a further particularly preferred embodiment, in compounds of formula (I), L-single 

bond, Z=0 (thus r-b). Z2=0, D=0, m-1, n=l, q=l, t 1. R2=OH, R'-H. R8= H and E is 

heteroaryl which is either unsubstituted or substituted preferably with Cl, F and/or CF?, 

OCH3, OCH2CH3, or OCF?, and Y is phenyl which is also either unsubstituted or 

substituted preferably with Cl, F and/or CF?, OCH?. OCI LCH3, or OCF3, and A is a non-

30 aromatic hydrocarbon ring, wherein a carbon is replaced by S. 

In a further particularly preferred embodiment, in compounds of formula (I), L=single 

bond, z'-O (thus r-1), Z2_0, D=G, m=l, n=l, q=l, t- 1, R2=OH, R; M, R*= 11 and E is 
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phenylene which is either unsubstituted or substituted preferably with Cl, F and/or CF?, 

OCH3, OCILCH,, or OCF3, and Y is heteroaryl which is also either unsubstituted or 

substituted preferably with Cl, F and/or CF3, OCH3, OCH2CH3, or OCF3, and A is an 

aromatic hydrocarbon ring, wherein a carbon is replaced by S. 

5 

In a further particularly preferred embodiment, in compounds of formula (1), L-single 

bond, z'=0 {thus i=l), Z2=0, D=0, m-1, n=l, q-1, t-1, R2 OH, R3 II, R8= H and E is 

phenylene which is either unsubstituted or substituted preferably with Cl, F and/or CF3, 

OCH3, OCH2CH3, or OCF3, and Y is heteroaryl which is also either unsubstituted or 

10 substituted preferably with Cl, F and/or CF3, OCH3, OCI LCH3, or OCF?, and A is a non-

aromatic hydrocarbon ring, wherein a carbon is replaced by S. 

In a further particularly preferred embodiment, in compounds of formula (I), I .--single 

bond, Z'O (thus r=l), Z =0, D=0, nr=l, n=l, q-1, t=l, R:OH, R''-H, Rs= H and E is 

15 heteroaryl which is either unsubstituted or substituted preferably with Cl. F and or CF3, 

OCH3, OCH3CII3, or OCF3, and Y is heteroaryl which is also either unsubstituted or 

substituted preferably with Cl, F and/or CF?, OCH3, OCH2CH3, or OCF3, and A is an 

aromatic hydrocarbon ring, wherein a carbon is replaced by S. 

20 In a further particularly preferred embodiment, in compounds of formula (I), I.-single 

bond, Z'-O (thus r-1), Z20, D-O, m-1. 11- 1, q-1. t-1, R;-OH. R' - 11. R8= H and E is 

heteroaryl which is either unsubstituted or substituted preferably with Cl, F and/or CF3. 

OCH?. OCH2CH3, or OCF3, and Y is heteroaryl which is also either unsubstituted or 

substituted preferably with Cl, F and/or CF?, OCH3, OCH2CH3, or OCF3, and A is a non-

25 aromatic hydrocarbon ring, wherein a carbon is replaced by S. 

In a further particularly preferred embodiment, in compounds of formula (I), L-single 

bond, Z'-O (thus r-1), Z20, D-O. m=l, n=l, q-1, t-1, R2OH, R-II, R8= H and E is 

phenyl which is either unsubstituted or substituted preferably with Cl, F and/or CF3, OCH3. 

30 OCH2CH3, or OCF3, and Y is phenyl which is also either unsubstituted or substituted 

preferably with Cl, F and/or CF?, OCH 3, OCFLCH?. or OCF?. and A is a non-aromatic 

hydrocarbon ring. 
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In a further particularly preferred embodiment, in compounds of formula (I), L=single 

bond, Z'-O (thus r=l), Z2-0, D-O, m-1, n=l, q-1, t-1, R2=OH, R3=H, Rs- H and E is 

phenyl which is either unsubstituted or substituted preferably with Cl, F and/or CFi, OCH3, 

OCH2CH3, or OCF;, and Y is phenyl which is also either unsubstituted or substituted 

5 preferably with CL F and/or CF3, OCH3, OCH2CH3, or OCF?, and A is an aromatic 

hydrocarbon ring. 

In a further particularly preferred embodiment, in compounds of formula (I), L-single 

bond. Z.'=0 (thus r 13, Z2=0, D-O, m=l, n-L q-1, t^l, R2-OH, R3=H, R8- H and E is 

10 heteroaryl which is either unsubstituted or substituted preferably with Cl, F and/or CF3, 

OCH3, OCILCH;, or OCF;, and Y is phenyl which is also either unsubstituted or 

substituted preferably with Cl, F and/or CF?, OCH3, OCI LCI L, or OCF3, and A is a non-

aromatic hydrocarbon ring. 

15 In a further particularly preferred embodiment, in compounds of formula (1), L=single 

bond, Z!=0 (thus r-1). D=0. m-1, n- 1, q=l, t-1, R"-OH. R - H. Rs= H and E is 

heteroaryl which is either unsubstituted or substituted preferably with Cl, F and/or CF?, 

OCH3, OCH2CH3, or OCF?. and Y is phenyl which is also either unsubstituted or 

substituted preferably with CL F and/or CF?, OCH;, OCH2CH3, or OCF?, and A is an 

20 aromatic hydrocarbon ring. 

in a further particularly preferred embodiment, in compounds of formula (1), L-single 

bond, Z'-O (thus r-1), Z2=0, D-O, m=l, n 1, q-1, t-1, R2=OH, R -1L R8- H and E is 

phenyl which is either unsubstituted or substituted preferably with Cl, F and/or CFj, OCH;, 

25 OCH2CH3, or OCF\, and Y is heteroaryl which is also either unsubstituted or substituted 

preferably with Cl, F and/01* CF?, OCH3, OCILCH?, or OCF;,, and A is a non-aromatic 

hydrocarbon ring. 

In a further particularly preferred embodiment, in compounds of formula (I), L-single 

30 bond, Z'-O (thus r=l), Z'-O, D=0, m-1, 11-1, q=l, t-1, R~-OH, R"-H, Rs= H and E is 

phenyl which is either unsubstituted or substituted preferably with Cl, F and/or CF;, OCH;, 

OCH2CH3, or OCF?, and Y is heteroaryl which is also either unsubstituted or substituted 
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preferably with Cl, F and/or CP3, OCH3. OCH2CH.3, or OCF3, and A is an aromatic 

hydrocarbon ring. 

In a further particularly preferred embodiment, in compounds of formula (I), L-single 

5 bond, Z'=0 (thus r-1). Z'-O. D-O, m-1, n-1, q=l. t-1, R2=OH, R3-H, Rs- H and E is 

heteroaryl which is either unsubstituted or substituted preferably with Cl, F and/or CF3, 

OCH3, OCH2CH3, or OCF3, and Y is heteroaryl which is also either unsubstituted or 

substituted preferably with Cl, F and/or CF3, OCH3, OCH2CH3, or OCF3, and A is a non-

aromatic hydrocarbon ring. 

10 

In a further particularly preferred embodiment, in compounds of formula (I), I .-single 

bond, Z'-O (thus i~l), Z?"0, D-O, m=l, n-1, q-1, t-1, R2OH, R3=H, R8- H and E is 

heteroaryl which is either unsubstituted or substituted preferably with Cl, F and or CF3, 

OCH3, OCH2CH3, or OCF3, and Y is heteroaryl which is also either unsubstituted or 

15 substituted preferably with CL F and/or CI 3, OCT 13, OCH2CH3, or OCF;, and A is an 

aromatic hydrocarbon ring. 

In a further particularly preferred embodiment, in compounds of formula (I), L=\single 

bond, Z!-0 (thus r-1), Z2-0. D-O, m-1, n-1, q-1, t-1, R2-GH, R1II, R8 H and E is 

20 phenylene which is either unsubstituted or substituted preferably with Cl, F and/or CF3. 

OCH3, OCH2CH3, or OCF3, and Y is phenyl which is also either unsubstituted or 

substituted preferably with Cl. F and/or CF3, OCH3, OCH2CH3, or OCF3, and A is a 

aromatic hydrocarbon ring, wherein a carbon is replaced by O. 

25 In a further particularly preferred embodiment, in compounds of formula (I), L-single 

bond, Z'=0 (thus r=l), Z2=0, D=0, m=L n-1, q-L t-1, R2-OH, R -H, R8- H and E is 

phenylene which is either unsubstituted or substituted preferably with CL F and/or CF;, 

OCII3, OCH2CH3, or OCF3, and Y is phenyl which is also either unsubstituted or 

substituted preferably with Cl, F and/or CF3, OCH3, OCTLCH3, or OCF;, and A is a non-

30 aromatic hydrocarbon ring, wherein a carbon is replaced by O. 

In a further particularly preferred embodiment, in compounds of formula (I), I -single 

bond, Z'=0 (thus r=l), Z2=0, D=0, m=l, n=l. q=l, t-1. R2=OH, R3=H, R8= H and E is 
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heteroaryl which is either unsubstituted or substituted preferably with Cl, F and/or CF3, 

OCH3. OCH2CH3, or OCF3, and Y is phenyl which is also either unsubstituted or 

substituted preferably with Cl, F and/or CF3, OCH 3, OCI LCI I <, or OCF;, and A is an 

aromatic hydrocarbon ring, wherein a carbon is replaced by O. 

5 

In a further particularly preferred embodiment, in compounds of formula (I), L~single 

bond, Z1=0 (thus r= 1), Z2=Q, D-O, m-1, n=l, q-1, t-1, R2=OH, R'=I 1, RK- H and F. is 

heteroaryl which is either unsubstituted or substituted preferably with Cl, F and/or CF3, 

OCH 5. OCH2CH;, or OCF3, and Y is phenyl which is also either unsubstituted or 

10 substituted preferably with Cl, F and/or CFi, OCH3, OCH2CH3, or OCF3, and A is a non-

aromatic hydrocarbon ring, wherein a carbon is replaced by O. 

In a further particularly preferred embodiment, in compounds of formula (I), L-single 

bond, Z'-O (thus r-L). Z2=0, D-O, m-1, n-1, q=L t=l, R2=OH, R3=H, R's= H and E is 

15 phenylene which is either unsubstituted or substituted preferably with Cl, F and/or CF;, 

OCH3, OCILCH;, or OCF3, and Y is heteroaryl which is also either unsubstituted or 

substituted preferably with Cl, F and/or CF.;, OCI I;, OCH2CH3, or OCF3, and A is an 

aromatic hydrocarbon ring, wherein a carbon is replaced by O. 

20 In a further particularly preferred embodiment, in compounds of formula (1), L-single 

bond, Z1 0 (thus r-1), Z2-0, D-O, m-1, n-1, q~ 1, t=!, R2=OH, R'-H, R8= H and E is 

phenylene which is either unsubstituted or substituted preferably with CL F and/or CF3, 

OCH3, OCH2CH3, or OCF3, and Y is heteroaryl which is also either unsubstituted or 

substituted preferably with CL F and/or CF3, OCH3, OCH2CH3, or OCF3, and A is a non-

25 aromatic hydrocarbon ring, wherein a carbon is replaced by O. 

In a further particularly preferred embodiment, in compounds of formula (I), L -single 

bond, Z'-O (thus r=I), Z2=0, D-O, m-1, n=l, q-1, t=l, R -OIL R3=H, Rs= II and E is 

heteroaryl which is either unsubstituted or substituted preferably with Cl, F and/or CF;. 

30 OCH;, OCILCH3, or OCF3, and Y is heteroaryl which is also either unsubstituted or 

substituted preferably with Cl, F and/or CF3, OCH;. OCH2CH3. or OCF3. and A is an 

aromatic hydrocarbon ring, wherein a carbon is replaced by O. 
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In a further particularly preferred embodiment, in compounds of formula (I), L-single 

bond, Z'-O (thus r-1), Z2=0, D~0, m=l, n=L q=l, t-L R2-OH. R-H, Rx~ H and E is 

heteroaryl which is either unsubstituted or substituted preferably with Cl, F and/or CFi, 

OCH3, OCFLCH3, or OCF3, and Y is heteroaryl which is also either unsubstituted or 

5 substituted preferably with Cl, F and/or CF3, OCH3, OCTLCLL,. or OCF3, and A is a non-

aromatic hydrocarbon ring, wherein a carbon is replaced by O. 

In a further particularly prefeiTed embodiment, in compounds of formula (I), L~single 

bond, Z1 O (thus r~1), Z2-0, D~0, m=l, n=l, q=L t=L R2=OH, R3=1L Rs= H and E is 

10 phenylene which is either unsubstituted or substituted preferably with Cl, F and/or CF3, 

OCH3, OCI LCI L, or OCF3, and Y is phenyl which is also either unsubstituted or 

substituted preferably with Cl, F and/or CF3, OCH3, OCH2CH3, or OCF3, and A is an 

aromatic hydrocarbon ring, wherein a carbon is replaced by N. 

15 In a further particularly preferred embodiment, in compounds of formula (1), L=single 

bond. Z'-O (thus r-1). Z2-C), D-O. m-1, n-1, q-L t-1, R2-OIl, R'-IL RK- II and E is 

phenylene which is either unsubstituted or substituted preferably with Cl, F and/or CF3, 

OCH3, OCILCIL, or OCF3. and Y is phenyl which is also either unsubstituted or 

substituted preferably with Cl. F and/or CF3, OCI 13. OCI LC1L, or OCI'3. and A is a non-

20 aromatic hydrocarbon ring, wherein a carbon is replaced by N. 

In a further particularly preferred embodiment, in compounds of formula (I), L-single 

bond, Z'=0 (thus r=l), Z2=0, q D=0, m=l, n=l, q=l, t=i, R2=OH, R3=H, R8- H and E is 

heteroaryl which is either unsubstituted or substituted preferably with CL F and/or CF3, 

25 OCH3, OCH2CH3, or OCF3, and Y is phenyl which is also either unsubstituted or 

substituted preferably with CL F and/or CF3, OCH3. OCH2CH3, or OCT3, and A is an 

aromatic hydrocarbon ring, wherein a carbon is replaced by N. 

In a further particularly prefeiTed embodiment, in compounds of formula (I), L-single 

30 bond, Zi=0 (thus r=l), Z2=0, D-O, m-1, n-1, q-1, t-1, R2 OH, R?-H, R8= H and E is 

heteroaryl which is either unsubstituted or substituted preferably with CL F and/or CF3, 

OCH3, OCH2CH3, or OCT3, and Y is phenyl which is also either unsubstituted or 
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substituted preferably with Cl, F and/or CF3, OCH3, 0CFLCH3, or OCF?, and A is a non-

aromatic hydrocarbon ring, wherein a carbon is replaced by N. 

In a further particularly preferred embodiment, in compounds of formula (I), L=single 

5 bond, Z=0 (thus r=l), Z2=0, D-O. m-1, n-1, q-1. t~ I. R2=OH, R?=H, R8= H and E is 

phenylene which is either unsubstituted or substituted preferably with Cl, F and/or CF3, 

OCH3, OCH2CH3, or OCF3, and Y is heteroaryl which is also either unsubstituted or 

substituted preferably with Cl, F and/or CP3, OCH3, OCH2CH3, or OCF3, and A is an 

aromatic hydrocarbon ring, wherein a carbon is replaced bv N. 

10 

In a further particularly preferred embodiment, in compounds of formula (1), L-single 

bond, z'-O (thus r-1), Z2-(), D-O, m-1, n-1, q-1, t-1. R2-OH, R3=H, R8= H and E Is 

phenylene which is either unsubstituted or substituted preferably with Cl, F and/or CF3, 

OCH3. GCH2CH3, or OCF3. and Y is heteroaryl which is also either unsubstituted or 

15 substituted preferably with Cl, F and/or CF3, OCH 3, OCILOL, or OCI 3, and A is a non-

aromatic hydrocarbon ring, wherein a carbon is replaced by N. 

In a further particularly preferred embodiment, in compounds of formula (I), L-single 

bond, Z'-O (thus r-1), Z2-0, D-O, m-1. n-1. q-1, t=l, R'-OH, R3=H, Rs- H and E is 

20 heteroaryl which is either unsubstituted or substituted preferably with Cl, F and/or CF3, 

OCH3, OCH3CH3, or OCF3, and Y is heteroaryl which is also either unsubstituted or 

substituted preferably with Cl, F and/or CF3, OCI L, OCI LCIL, or OCI-3, and A is an 

aromatic hydrocarbon ring, wherein a carbon is replaced by N. 

25 In a further particularly preferred embodiment, in compounds of formula (I), L~singlc 

bond, Z=0 (thus r-1), Z;-0. D-O, m-1, n-1, q-1. t-1, R2-OH, R-11, Rx- H and E is 

heteroaryl which is either unsubstituted or substituted preferably with Cl, F and/or CF,. 

OCH3, OCH2CH3, or OCF3. and Y is heteroaryl which is also either unsubstituted or 

substituted preferably with Cl, F and/or CF3, OCI L, OCH2CH3, or OCF?. and A is a non-

30 aromatic hydrocarbon ring, wherein a carbon is replaced by N. 

In a further particularly preferred embodiment, in compounds of formula (I), L=single 

bond, Z'-O (thus r-1), Z2- O, D=0, m-1, n-1, q-1, t-1, R2=OH, R'-II. R8- H and E is 
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phenylene which is either unsubstituted or substituted preferably with Cl, F and/or CF3, 

OCI h, GCH2CH3, or OCF?, and Y is phenyl which is also either unsubstituted or 

substituted preferably with Cl, F and/or CF.;. OCH3, OChLCFh, or OCF3, and A is an 

aromatic hydrocarbon ring, wherein a carbon is replaced by NR4. 

5 

In a further particularly preferred embodiment, in compounds of formula (I), L~ single 

bond, Z'=0 (thus r=l), Z2=0, D=0, m=l, n=l, q-1, t=l, R2=OH, R'-ll, R8- H and E is 

phenylene which is either unsubstituted or substituted preferably with Cl, F and/or CF3, 

OCI I.?. OCH2CH3, or OCf 3, and Y is phenyl which is also either unsubstituted or 

10 substituted preferably with Cl, F and or CI-3, OCI I3, QCH2CH3, or OCT';, and A is a non-

aromatic hydrocarbon ring, wherein a carbon is replaced by NR4. 

In a further particularly preferred embodiment, in compounds of formula (I), L_single 

bond, Z!=0 (thus r=l), Z2=0, D=0, m=l, n=l, q=1, t=L R2=OH, R'!=H, Rs= H and E is 

15 heteroaryl which is either unsubstituted or substituted preferably with Cl, F and/or CF3, 

OCH5, OCH2CH3, or OCF3, and Y is phenyl which is also either unsubstituted or 

substituted preferably with Cl, F and/or (T\. OCI 13, OCH2CH3, or OCF3, and A is an 

aromatic hydrocarbon ring, wherein a carbon is replaced by NR4. 

20 In a further particularly preferred embodiment, in compounds of formula (I), L=single 

bond, Z!=0 (thus r=l), Z? O, D-O, m-1, n-1, q-1. t-1. R2=OH, R3=H, R8- H and E is 

heteroaryl which is either unsubstituted or substituted preferably with Cl. F and/or CF3, 

OCH3, OCH2CH3, or OCF3, and Y is phenyl which is also either unsubstituted or 

substituted preferably with Cl, F and/or CF3, OCH3, OCH2CH3, or OCF3, and A is a non-

25 aromatic hydrocarbon ring, wherein a carbon is replaced by NR4. 

In a further particularly preferred embodiment, in compounds of formula (I), L-single 

bond, Z1—O (thus r-1), Z2=0, D O. ni I, n=l, q~l. t= 1, R' =OH, R'=1L RX— 11 and E is 

phenylene which is either unsubstituted or substituted preferably with Cl, F and/or CF3, 

30 OCH3, OCH2CH3, or OCF3. and Y is heteroaryl which is also either unsubstituted or 

substituted preferably with Cl, F and/or CI 3, OCI I.3, OCH2CH3, or OCF3, and A is an 

aromatic hydrocarbon ring, wherein a carbon is replaced by NR4. 
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In a further particularly preferred embodiment, in compounds of formula (I), L-single 

bond, Z'=0 (thus i-l). Z2=0, D=0, m-1, n— 1, q-1, t-1, R'=OH, R?~H. Rs= H and E is 

phenylene which is either unsubstituted or substituted preferably with Cl, F and/or CF,, 

OCH;,, OCH2CH3, or OCF,, and Y is heteroaryl which is also either unsubstituted or 

5 substituted preferably with Cl, F and/or CF?. OC1L, OCILCH,, or OCF,, and A is a non-

aromatic hydrocarbon ring, wherein a carbon is replaced by NR4. 

In a further particularly preferred embodiment, in compounds of formula (I), L=single 

bond, Z'-O (thus r=l), Z2=0. D-O, m-1, n=l, q=l. t=l, R2=OH, RJ-H. Rs- H and E is 

10 heteroaryl which is either unsubstituted or substituted preferably with Cl, F and/or CF,, 

OCH,, OCILCH?, or OCF,, and Y is heteroaryl which is also either unsubstituted. or 

substituted preferably with CI, F and/or CF,, OCH,, OCH;CH,, or OCF3, and A is an 

aromatic hydrocarbon ring, wherein a carbon is replaced by NR4. 

15 In a further particularly prefeiTed embodiment, in compounds of formula (I), L-single 

bond, Z'-O (thus r=l), Z2=0, D-O. m=1, n=l, q~ 1. i' i. R2=OH, R3=H, Rs= H and E is 

heteroaryl which is either unsubstituted or substituted preferably with Cl, F and/or CF,, 

OCH,, OCH;CH,, or OCF,. and Y is heteroaryl which is also either unsubstituted or 

substituted preferably with Cl, F and/or CF,. OCH,, OCH2CH3, or OCF3, and A is a non-

20 aromatic hydrocarbon ring, wherein a carbon is replaced by NR4. 

In a further particularly prefeiTed embodiment, in compounds of formula (I), L—NH, Zl=0 

(thus 1—1), Z' O, D O. m^1, n=l, q=l, t=l, R -OIL R3=H, R8^ H and E is phenylene 

which is either unsubstituted or substituted preferably with CI, F and/or CF.,, OCH.,, 

25 OCH2CH3, or OCF,, and Y is phenyl which is also either unsubstituted or substituted 

preferably with CI, F and/or CF,. OCH,, OCH2CH3, or OCF,, and A is an aromatic 

hydrocarbon ring, wherein a carbon is replaced by S. 

In a further particularly preferred embodiment, in compounds of formula (I), L=NH, Z'^O 

30 (thus t-1), Z2=0, D=0, m=T, n=l, q=l, t=l, R2=OH, R3=H, Ra= H and E is phenylene 

which is either unsubstituted or substituted preferably with Cl, F and/or CF3, OCH.,, 

OCH2CH3, or OCF,, and Y is phenyl which is also either unsubstituted or substituted 
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preferably with Cl, F and or CF,. OCH3, OCH2CH3, or OCF3, and A is a non-aromatic 

hydrocarbon ring, wherein a carbon is replaced by S. 

In a further particularly preferred embodiment, in compounds of formula (I), L=NH, Z'-O 

5 (thus r-1), Z2=0, D=0, m=l, n=l, q-'l, t=1, R2=OH, R'-II, Rs- H and E is heteroaryl 

which is either unsubstituted or substituted preferably with Cl. F and/or CF;„ OCH,, 

OCH2CH3, or OCF3, and Y is phenyl which is also either unsubstituted or substituted 

preferably with CS, F and/or CF,, OCH,. OCH2CH,, or OCF3, and A is an aromatic 

hydrocarbon ring, wherein a carbon is replaced by S. 

10 

In a further particularly preferred embodiment, in compounds of formula (I), I.-NH, Z.'-O 

(thus r=l), Z2=0, D=0, m=1, n=l, q=l, t-1, R2=OH, R-I I, Rx- H and E is heteroaryl 

which is either unsubstituted or substituted preferably with Cl. F and/or CF,, OCI I,, 

OCHjCH.,, or OCF3, and Y is phenyl which is also either unsubstituted or substituted 

15 preferably with Cl, F and/or CF,, OCH,, 0CH2CH3, or OCI'.,. and A is a non-aromatic 

hydrocarbon ring, wherein a carbon is replaced by S. 

In a further particularly preferred embodiment, in compounds of formula (I), L=NH, Z1==0 

(thus r~l), Z:_0, D=0, m-1. n=l, q~l, t~l, R2_OH, R3=H, Rs_ H and E is phenylene 

20 which is either unsubstituted or substituted preferably with Cl, F and/or CF,, OCH,, 

OCH2CH3, or OCF:, and Y is heteroaryl which is also either unsubstituted or substituted 

preferably with Cl, F and/or CF,, OCH,, OCH2CH3, or OCF,, and A is an aromatic 

hydrocarbon ring, wherein a carbon is replaced by S. 

25 In a further particularly preferred embodiment, in compounds of formula (J), L=NH, Zl=0 

(thus r=l), Z'—O, D~0, m~3, n=1, q=l, t=l, R"=OH, R3=H, Rs= H and E is phcnylene 

which is either unsubstituted or substituted preferably with Cl, F and/or CF3, OCH3. 

OCH2CH3, or OCF,, and Y is heteroaryl which is also either unsubstituted or substituted 

preferably with Cl, F and/or CF,. OCH,, OCH2CH3, or OCF3, and A is a non-aromatic 

30 hydrocarbon ring, wherein a carbon is replaced by S. 

In a further particularly preferred embodiment, in compounds of formula (I), L=NH, Z!=0 

(thus r=l), Z2=0, D=0, m=l, n=l, q=l, t=l, R2 OI1, R3 II, Rs= H and £ is heteroaryl 
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which is either unsubstituted or substituted preferably with Cl, F and/or CF3, OCH*, 

OCH2CH3, or OCF;. and Y is heteroaryl which is also either unsubstituted or substituted 

preferably with Cl, F and/or CF3, OCH3. OCH1CH3, or OCF3, and A is an aromatic 

hydrocarbon ring, wherein a carbon is replaced by S. 

5 

In a further particularly preferred embodiment, in compounds of formula (I), L-Nl I, Z]=0 

(thus r=l), Z2=0, D-O, m=l, n-1, q-1, t-1. R:-OH. R'-H. RS- H and E is heteroaryl 

which is either unsubstituted or substituted preferably with Cl, F and/or CF;, OCH?, 

OGLGL, or OCF3, and Y is heteroaryl which is also either unsubstituted or substituted 

10 preferably with Cl, F and/or CF3, OCH?, OCH2CH3. or OCF?, and A is a non-aromatic 

hydrocarbon ring, wherein a carbon is replaced by S. 

In a further particularly preferred embodiment, in compounds of formula (I), L-NH, Z'-O 

(thus r=l). Z2=0, D-O, m-1, n-1, q=l. t-1, R2=OH, R3-H, R8- H and E is phcnylene 

15 which is either unsubstituted or substituted preferably with Cl, F and/or CF-.. OCH?. 

OCI LCI L, or OCF3, and Y is phenyl which is also either unsubstituted or substituted 

preferably with Cl, F and/or CF3, OCH?, OCILCH?, or OCF?, and A is an aromatic 

hydrocarbon ring. 

20 In a further particularly preferred embodiment, in compounds of formula (I), L=NH, Zl=0 

(thus r=l), Z~—O, D-O, m=T, n=l, q=l, t=T, R2=OH, R3=H, Rs= H and E is phenylene 

which is either unsubstituted or substituted preferably with Cl, F and/or CF-., OCI L. 

OCH7CH3, or OCF3, and Y is phenyl which is also either unsubstituted or substituted 

preferably with Cl, F and/or CF?, OCH?, OCH2CH?. or OCF3. and A is a non-aromatic 

25 hydrocarbon ring. 

In a further particularly preferred embodiment, in compounds of formula (I), I -NI L Z'-O 

(thus r=l), Z~=0, D-O, in-1, n=l, q-1, t-1, R2=OH, R3=H, Rs= H and E is heteroaryl 

which is either unsubstituted or substituted preferably with Cl, F and/or CF3. OCH3, 

30 OCH2CH3, or OCF3, and Y is phenyl which is also either unsubstituted or substituted 

preferably with Cl, F and/or CF?, OCH?, OCH2CH3, or OCF3, and A is an aromatic 

hydrocarbon ring. 
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In a further particularly preferred embodiment, in compounds of formula (I), L-NH, Z!=0 

(thus l-l), Z2=G, D=0, m-1, n-1, q-1, t-1, R2-OR R'-H, Rs- H and E is heteroaryl 

which is either unsubstituted or substituted preferably with Cl, F and/or CF3, OCH3, 

OCFLCFL, or OCF3, and Y is phenyl which is also either unsubstituted or substituted 

5 preferably with Cl, F and/or CF3, OCFL, OCH2CH3, or OCF3, and A is a non-aromatic 

hydrocarbon ring. 

In a further particularly preferred embodiment, in compounds of formula (I), L=NH, Z'-O 

(thus r-1), Z2-0, D-O, m-1, n-1, q-1, t-1, R2-OH, R3=H, R8- H and E is phenylene 

10 which is either unsubstituted or substituted preferably with Cl, F and/or CF3, OCH3, 

OCH2CH3, or OCF?, and Y is heteroaryl which is also either unsubstituted or substituted 

preferably with Cl, F and/or CF3, OCH3. OCH2CH3, or OCF3, and A is an aromatic 

hydrocarbon ring. 

15 In a further particularly preferred embodiment, in compounds of formula (I), L-NH, Z'-O 

(thus r-1), Z2=0, D-O, m-1, n-1, q-1, t-1, R2=OH, R'-H, R's- H and E is phenylene 

which is either unsubstituted or substituted preferably with Cl, F and/or CF:, OCH3, 

OCILCH:, or OCF-,, and Y is heteroaryl which is also either unsubstituted or substituted 

preferably with Cl, F and/or CF ;, OCI 13, OC1LCIL, or OCF3, and A is a non-aromatic 

20 hydrocarbon ring. 

In a further particularly preferred embodiment, in compounds of formula (I), L-NH, Z1 O 

(thus r-1), Z2-0, D-O, m-1, n-1, q-1. t-S, R2-OH, R3-i I, R8- 11 and E is heteroaryl 

which is either unsubstituted or substituted preferably with Cl, F and/or CF3, OCH,, 

25 OCH2CH3, or OCF3, and Y is heteroaryl which is also either unsubstituted or substituted 

preferably with Cl, F and/or CF3. OCH3, OCH2CH3, or OCF3, and A is an aromatic 

hydrocarbon ring. 

In a further particularly preferred embodiment, in compounds of formula (I), L-NH, Z1 -O 

30 (thus r-1). Z2-0, D-O, m-1, n=L q 1, t-1, R2-OH, R' H, RS- H and E is heteroaryl 

which is either unsubstituted or substituted preferably with Cl, F and/or CF;„ OCH3, 

OCH2CH3, or OCF;,, and Y is heteroaryl which is also either unsubstituted or substituted 
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preferably with Cl, F and/or CF3, OCH3, OCH2CH3, or OCF3, and A is a non-aromatic 

hydrocarbon ring. 

In a further particularly preferred embodiment, in compounds of formula (I), L=NH, z'=Q 

5 (thus i-i), Z2<), D-O. m-1. n=T, q-1, t-1, R2-OH, R--H, R8= II and E is phenylene 

which is either unsubstituted or substituted preferably with Cl, F and/or CF3, OCI L. 

OCH2CH3, or OCF*, and Y is phenyl which is also either unsubstituted or substituted 

preferably with Cl, F and/or CP3, QCH?, OCH2CH3, or OCF3, and A is an aromatic 

hydrocarbon ring, wherein a carbon is replaced bv O. 

10 

In a further particularly preferred embodiment, in compounds of formula (1), L-NH, Z'-O 

(thus r=l). Z2-0, D-O, m-1, n-1, q-1, t-1, R2-OH, R3-H, RS= H and E is phenylene 

which is either unsubstituted or substituted preferably with CI, F and/or CF3, OCH3. 

OCH2CH3. or OCF3. and Y is phenyl which is also either unsubstituted or substituted 

1 5 preferably with Cl, F and/or CF:„ OCTL, OCFFCH3. or OCF3, and A is a non-aromatic 

hydrocarbon ring, wherein a carbon is replaced by O. 

In a further particularly prefeiTed embodiment, in compounds of formula (I), L-NH, Z'-O 

(thus r=l), Tr—O, D-O, ni~l, n=l. q=l, t— 1, R" =01L R3-H, R8^ H and E is heteroaryl 

20 which is either unsubstituted or substituted preferably with Cl, F and/or Cl\. OCH3, 

OCILCH;,, or OCF;, and Y is phenyl which is also either unsubstituted or substituted 

preferably with Cl, F and/or CF;. OCH3, OCH2CH3, or OCT\, and A is an aromatic 

hydrocarbon ring, wherein a carbon is replaced by O. 

25 In a further particularly preferred embodiment, in compounds of formula (I), L-NH, z'-O 

(thus i-l), Z2=0, D-O, m-L n-1, q-1, t-1, R2=OI I, R3-H, Rs- H and E is heteroaryl 

which is either unsubstituted or substituted preferably with CL F and/or CF3, GCH3, 

OCI LCIL, or OCF;, and Y is phenyl which is also either unsubstituted or substituted 

preferably with Cl, F and/or CF3, OCH3, OCH2CH3, or OCF3, and A is a non-aromatic 

30 hydrocarbon ring, wherein a carbon is replaced by O. 

In a further particularly preferred embodiment, in compounds of formula (I), L-NH, Z'-O 

(thus r-1), Z2=0, D=0, m=I, n-1, q-1. t-1. R -Ol I. R3-H, R8^ 11 and E is phenylene 
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which is either unsubstituted or substituted preferably with Cl, F and/or CF„ QCFh, 

OCH2CH3, or OCF3, and Y is heteroaryl which is also either unsubstituted or substituted 

preferably with Cl, F and/or CFi, OCH3, OCILCH3, or OCF3, and A is an aromatic 

hydrocarbon ring, wherein a carbon is replaced by O. 

5 

In a further particularly prefeiTed embodiment, in compounds of formula (I), L-NH, Z'~0 

(thus i-l), Z'-O, D=0, m=l, n-1, q=l, t=l, R2=OH, Rj-11, Rx- H and E is phenylene 

which is either unsubstituted or substituted preferably with Cl, F and/or CFi, OCHi, 

OCH3CH3, or OCF.s, and Y is heteroaryl which is also either unsubstituted or substituted 

10 preferably with Cl, F and/or CFi, OCH5. OCH2CH3, or OCF3, and A is a non-aromatic 

hydrocarbon ring, wherein a carbon is replaced bv O. 

In a further particularly prefeiTed embodiment, in compounds of formula (I), L-NH, Z1-~0 

(thus i=l), Z2=0, D=0. m-1, n-1, q-1, t=1, R2=OH. R?-H, R*= H and E is heteroaryl 

15 which is either unsubstituted or substituted preferably with Cl, F and/or CF3, OCHi, 

OCILCH 1, or OCFi, and Y is heteroaryl which is also either unsubstituted or substituted 

preferably with Cl, F and/or CF3, OCHi, OCILCH3. or OCF3, and A is an aromatic 

hydrocarbon ring, wherein a carbon is replaced by O. 

20 In a further particularly prefeiTed embodiment, in compounds of formula (I), L=NH, Z]-0 

(thus r=l), Z - O. D O, m=l, n=L q=l, t=l, R OIL R1 H, RK= H and E is heteroaryl 

which is either unsubstituted or substituted preferably with Cl, F and/or CFi, OCHi, 

OCH2CH3, or OCF3, and Y is heteroaryl which is also either unsubstituted or substituted 

preferably with Cl, F and/or CFi, OCH3, OCH2CH3, or OCF3, and A is a non-aromatic 

25 hydrocarbon ring, wherein a carbon is replaced by O. 

In a further particularly prefeiTed embodiment, in compounds of formula (I), L-NH, Z'-O 

(thus i-l), Z2=0, D=0, m=l, 11= 1, q=l, t=l, R"" OH, R'-H, Rs= H and E is phenylene 

which is either unsubstituted or substituted preferably with Cl, F and/or CFi, OCH3. 

30 0CH2CHI, or OCF3, and Y is phenyl which is also either unsubstituted or substituted 

preferably with Cl, F and/or CFi, OCH3, OCI LCI L, or OCFi, and A is an aromatic 

hydrocarbon ring, wherein a carbon is replaced by N. 
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In a further particularly preferred embodiment, in compounds of fonnula (I), L-NH, Z'-O 

(thus r-1), Z'-O, D=0, m=l, n-1, q-1. t~~ 1, R2=OH, R'-H, R8= H and E is phenylene 

which is either unsubstituted or substituted preferably with Cl, F and/or CF.*, OCH3, 

OCH2CH3, or OCF3. and Y is phenyl which is also either unsubstituted or substituted 

5 preferably with Cl, F and or CF3, OCH3, OCH2CH3, or OCF3, and A is a non-aromatic 

hydrocarbon ring, wherein a carbon is replaced by N. 

In a further particularly preferred embodiment, in compounds of fonnula (I), L-NH, Z'=0 

(thus i-l), Z2=0, D-O, m I, n-T, q=L t=I, R:-OH, R3=H, R8= H and E is heteroaryl 

10 which is either unsubstituted or substituted preferably with Cl, F and/or CT\, OCH3, 

OCILCH3, or OCF3, and Y is phenyl which is also either unsubstituted or substituted 

preferably with Cl, F and/or CF,, OCH3, OCILCH', or OCF3, and A is an aromatic 

hydrocarbon ring, wherein a carbon is replaced by N. 

15 In a further particularly preferred embodiment, in compounds of formula (1), L-NH, Zl==0 

(thus i-l), Z'-O. D~0, m~l, n=l, q=l. t-1, R2-OH, R3~H, Rs= H and E is heteroaryl 

which is either unsubstituted or substituted preferably with Cl, F and/or CF3, OCH3, 

QCH2CH3, or OCF3, and Y is phenyl which is also either unsubstituted or substituted 

preferably with Cl, F and/or CF3, OCH;. OCILCI13. or OCF3, and A is a non-aromatic 

20 hydrocarbon ring, wherein a carbon is replaced by N. 

In a further particularly preferred embodiment, in compounds of formula (1), L - NH, Zy~0 

(thus r-1), Z" O. D O, m=l, n-L q-1, t-1, R2-OH, R3=H, Rx_ H and E is phenylene 

which is either unsubstituted or substituted preferably with Cl, F and/or CF3, OCI 1;, 

25 OCH2CH3, or OCF3, and Y is heteroaryl which is also either unsubstituted or substituted 

preferably with Cl, F and/or CF?, OCH3, OCH2CH3, or OCT 3, and A is an aromatic 

hydrocarbon ring, wherein a carbon is replaced by N. 

In a further particularly preferred embodiment, in compounds of fonnula (I), L-NH. Z.'-O 

30 (thus r-1), Z -O, D-O, m=T, n= 1, q=L t~ I, R2=OH, R'^H, R's= H and E is phenylene 

which is either unsubstituted or substituted preferably with Cl, F and/or CF3, OCH3, 

OCILCI13, or OCF3, and Y is heteroaryl which is also either unsubstituted or substituted 
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preferably with Cl, F and/or CF3, OCH.,, OCH2CH3, or OCFi, and A is a non-aromatic 

hydrocarbon ring, wherein a carbon is replaced by N. 

In a further particularly preferred embodiment, in compounds of formula (I), L-NH. Z'-O 

5 {thus r=l), IT—O, D-O, m=l, n-1. q~ 1, t=l, R2=OH, R-H, R* - H and E is heteroaryl 

which is either unsubstituted or substituted preferably with Cl, F and or CF3, OCH3, 

OCH1CH3, or OCF3, and Y is heteroaryl which is also either unsubstituted or substituted 

preferably with Cl, F and/or CF3, OCH3, OCH2CH3, or OCF3, and A is an aromatic 

hydrocarbon ring, wherein a carbon is replaced by N. 

10 
In a further particularly preferred embodiment, in compounds of fonnula (I), L=NH, Z'=0 

(thus r-1), Z? O, D=0, m=l, n=l, q=L t=l, R2-OH, R3=H, RK" H and E is heteroaryl 

which is either unsubstituted or substituted preferably with CL F and/or CF3, OCII3, 

OCH2CH3, or OCF3, and Y is heteroaryl which is also either unsubstituted or substituted 

15 preferably with Cl, F and/or CF3, OCH3, OCI LCI L, or OCF3, and A is a non-aromatic 

hydrocarbon ring, wherein a carbon is replaced by N, 

In a further particularly preferred embodiment, in compounds of formula (1), I. -NH, Z1 =0 

(thus r=l), Z2=0, D=0, m-|, 11 ~ 1, q=l, t~1, R2-01 1. R'-lI, R's- H and E is phenylene 

20 which is either unsubstituted or substituted preferably with Cl, F and/or CF3, OC1L, 

OCILCH!, or OCF:, and Y is phenyl which is also either unsubstituted or substituted 

preferably with Cl, F and/or CF3, OCH3, OCH2CH3, or OCF-,, and A is an aromatic 

hydrocarbon ring, wherein a carbon is replaced by NR4. 

25 In a further particularly preferred embodiment, in compounds of formula (I), L=NH, Z'-O 

(thus r=l), Z2=0, D=0. m=l, n=l, q=l, t-1, R2-OH, R'-H. Rs= H and E is phenylene 

which is either unsubstituted or substituted preferably with Cl, F and/or CF3, OCH3. 

OCHoCH or OCF3, and Y is phenyl which is also either unsubstituted or substituted 

preferably with Cl, I and/or CF3, OCH3, OCILCH;,. or OCF3, and A is a non-aromatic 

30 hydrocarbon ring, wherein a carbon is replaced by NR4. 

In a further particularly preferred embodiment, in compounds of fonnula (I), L=NH, Z'=0 

(thus r 1), Z2 (). D -O, m-1, 11= 1, q-1, t-1, R2-OH, R -H, RH- H and E is heteroaryl 



WO 2010/128050 
82 

PCT/EP2010/056042 

which is either unsubstituted or substituted preferably with Cl, F and'or CF3, OCH.,, 

OCH1CH3, or OCF3, and Y is phenyl which is also either unsubstituted or substituted 

preferably with Cl, F and/or CF.,, OCH;, OCH2CH3, or OCF3, and A is an aromatic 

hydrocarbon ring, wherein a carbon is replaced by NR4. 

5 

In a further particularly preferred embodiment, in compounds of formula (!}. L=NH, Z'-O 

(thus r=l), Z2=0, D=0, m=l, n-1. q-1, t=l, R:=OH, R3=H, Rx- H and E is heteroaryl 

which is either unsubstituted or substituted preferably with Cl, F and/or CF3, OCH3, 

OCILCH.,, or OCF3, and Y is phenyl which is also either unsubstituted or substituted 

10 preferably with Cl, F and/or CF3, OCH3, OCILCH,, or OCF3, and A is a non-aromatic 

hydrocarbon ring, wherein a carbon is replaced by NR4. 

In a further particularly preferred embodiment, in compounds of formula (I), L-NH, Z'-O 

(thus r=l), Z2=0, D=0. m=l, n=l, q=l, t=L R2=OH, R3=H, Rs- H and E is phenylene 

15 which is either unsubstituted or substituted preferably with Cl, F and/or CF3, OCH3, 

OCH2CH3, or OCF3, and Y is heteroaryl which is also either unsubstituted or substituted 

preferably with Cl, F and/or CF3, OCH3, OCH2CH3, or OCF3, and A is an aromatic 

hydrocarbon ring, wherein a carbon is replaced by NR4. 

20 In a further particularly preferred embodiment, in compounds of formula (I), L-NH, Z'-O 

(thus r=l), 7J O, D -O, nr=l, n= 1, q=l, t=l, R2=01 L R ; H. R*~ H and E is phenylene 

which is either unsubstituted or substituted preferably with CL F and/or CF3, OCH3, 

OCH2CH3, or OCF3, and Y is heteroaryl which is also either unsubstituted or substituted 

preferably with Cl, F and/or CF3, OCI L, OCI LCI L, or OCF3, and A is a non-aromatic 

25 hydrocarbon ring, wherein a carbon is replaced by NR4. 

In a further particularly preferred embodiment, in compounds of formula (1), L=NH, Z'=0 

(thus r=l), Z2=0, D=0, 111= 1, n=l, q=l, t=l, R2=OH. R3=H, Rs= H and E is heteroaryl 

which is either unsubstituted or substituted preferably with Cl, F and/or CF3, OCH3, 

30 OCILCH3, or OCF3, and Y is heteroaryl which is also either unsubstituted or substituted 

preferably with Cl, F and/or CF,. OCI L, OCH2CH3, or OCF3, and A is an aromatic 

hydrocarbon ring, wherein a carbon is replaced by NR4. 
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In a further particularly preferred embodiment, in compounds of formula (I), L-NH, Z'o 

(thus r~l), Z2=0, D-O, m 1, n~l, q=l, t-1, R2OH, R3=H, Rs- H and E is heteroaryl 

which is cither unsubstituted or substituted preferably with Cl, F and/or CF3, OCH3, 

OCH2CH3, or OCF3, and Y is heteroaryl which is also either unsubstituted or substituted 

5 preferably with Cl, F and/or CF3, OCH3, OCTLCIL, or OCF3, and A is a non-aromatic 

hydrocarbon ring, wherein a carbon is replaced by NR4. 

In a further particularly preferred embodiment, in compounds of formula (I), L=single 

bond, r-0, Z20, DO, m=l, n -1. q-1, t=l, R2OH, R'-H„ R8- H and E is phenylene 

10 which is either unsubstituted or substituted preferably with Cl, F and/or CF3, OCH3, 

OCI LCH3, or OCF3, and Y is phenyl which is also either unsubstituted or substituted 

preferably with CI, F and/or CF3, OCH3, OCI LCIL, or OCF3, and A is an aromatic 

hydrocarbon ring, wherein a carbon is replaced by S. 

15 In a further particularly preferred embodiment, in compounds of formula (1), I =single 

bond, r-0, Z2 O. DO, m-1, n=l, q=L t=l, R2OH, R3=H, R8= H and E is phenylene 

which is either unsubstituted or substituted preferably with Cl, F and/or CF3, OCH3. 

OCILCH 3, or OCF3, and Y is phenyl which is also either unsubstituted or substituted 

preferably with Cl, F and/or CF3, OCH3, OCI-LCH3, or OCF3, and A is a non-aromatic 

20 hydrocarbon ring, wherein a carbon is replaced by S. 

In a further particularly preferred embodiment, in compounds of formula (I), L-single 

bond, r=0, Z20, DO, m=l, n=l, q=l, t-1, R'-OH. R3- H, R* H and E is heteroaryl 

which is either unsubstituted or substituted preferably with Cl, F and/or CF3, OCIL, 

25 OCH2CH3, or OCF3. and Y is phenyl which is also either unsubstituted or substituted 

preferably with Cl, F and/or CF3, OCH3, OCH2CH3, or OCF3, and A is an aromatic 

hydrocarbon ring, wherein a carbon is replaced by S. 

In a further particularly preferred embodiment, in compounds of fonnula (I), L-single 

30 bond, r-0. Z20, DO, mO n~l. q~L t=l, R2OH, R3=H, Rs= H and E is heteroaryl 

which is either unsubstituted or substituted preferably with CL F and or CF3, OCH3, 

OCH2CH3, or OCF3, and Y is phenyl which is also either unsubstituted or substituted 
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preferably with Cl, F and/or CF;, OCH?, OCH2CH3, or OCF3, and A is a non-aromatic 

hydrocarbon ring, wherein a carbon is replaced by S. 

In a further particularly preferred embodiment, in compounds of fonnula (I), L-single 

5 bond, r=0, Zz=0, D-O, m-1, n-1, q-1, t-1, R2-OH, R3-H, R8- II and E is phenylene 

which is either unsubstituted or substituted preferably with Cl, F and/or CF3, OCH3, 

OCH2CH3, or OCF;. and Y is heteroaryl which is also either unsubstituted or substituted 

preferably with Cl, F and/or CF3, OCH3, OCH2CH3, or OCF3, and A is an aromatic 

hydrocarbon ring, wherein a carbon is replaced by S. 

10 

In a further particularly preferred embodiment, in compounds of formula (I), L-singlc 

bond, r-0, Z"= O. D—O, m-1, n-1, q=l, t-1, R2-OH, R3=H, Rx~ H and E is phenylene 

which is either unsubstituted or substituted preferably with Cl, F and/or CF;, OCI 1;, 

OCH2CH3, or OCF3, and Y is heteroaryl which is also either unsubstituted or substituted 

15 preferably with CL F and/or CF3, OCH3. OCH2CH3, or OCF3, and A is a non-aromatic 

hydrocarbon ring, wherein a carbon is replaced by S. 

In a further particularly preferred embodiment, in compounds of fonnula (I), L-single 

bond. r=0, Z2=O, D=0, m-1, n-1, q-1, t-1, R2-OH, R3=H, Rs= H and E is heteroaryl 

20 which is either unsubstituted or substituted preferably with Cl, F and/or CF;, OCH3, 

OCH2CH3, or OCF3, and Y is heteroaryl which is also either unsubstituted or substituted 

preferably with Cl, F and/or CF;. OCI L, OCH2CH3, or OCI 3, and A is an aromatic 

hydrocarbon ring, wherein a carbon is replaced by S. 

25 In a further particularly prefeiTed embodiment, in compounds of formula (1), 1 -single 

bond. r=0, Z2-0, D-O, m-1, n-1, q-L t-1, R2-OH, R"-H, Rs= 11 and E is heteroaryl 

which is either unsubstituted or substituted preferably with Cl, F and/or CF3, OCH3, 

OCH2CH3, or OCF3, and Y is heteroaryl which is also either unsubstituted or substituted 

preferably with Cl, F and/or CF3, OCH3, OCH3CH3. or OCF,, and A is a non-aromatic 

30 hydrocarbon ring, wherein a carbon is replaced by S. 

In a further particularly preferred embodiment, in compounds of formula (I), L=single 

bond, r-0, Z2=0, D=0, m=l, n=L q=l. t=l, R2=OH, R - J I, R8- 11 and E is phenylene 
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which is either unsubstituted or substituted preferably with Cl, F and/or CF.,, OCH,, 

OCH2CH3, or OCF,, and Y is phenyl which is also either unsubstituted or substituted 

preferably with Cl, F and/or CF,, OCH,, OCH2CH3, or OCF3, and A is an aromatic 

hydrocarbon ring. 

5 

In a further particularly preferred embodiment, in compounds of formula (I), I-single 

bond, r-0, Z'—O, D=0, m=1, n:=l, q=l, t-1, R~—OH, R3=H, Rs= H and E is phenylene 

which is either unsubstituted or substituted preferably with Cl, F and/or CF3, OCH,, 

OCH2CH3, or OCF,, and Y is phenyl which is also either unsubstituted or substituted 

10 preferably with Cl, F and/or CF?, OCH3, OCH;CH,, or OCF,, and A is a non-aromatic 

hydrocarbon ring. 

In a further particularly preferred embodiment, in compounds of formula (J), L-single 

bond, r-0. Z -O, D O, m=l, n=l, q=l, t=l, R2=OH, R'-H, Rx~ H and E is heteroaryl 

15 which is either unsubstituted or substituted preferably with CI, F and/or CFi, OCH,, 

OCH2CH3, or OCF3, and Y is phenyl which is also either unsubstituted or substituted 

preferably with Cl, F and/or CF,, OCH 3, OCII- CI I3, or OCF,, and A is an aromatic 

hydrocarbon ring. 

20 In a further particularly preferred embodiment, in compounds of formula (I I "single bond, 

r=0, Z2=0, D-O, m=l, n=l, q-1, t=l, R2=OH, R"'=H, R H and E is heteroaryl which is 

either unsubstituted or substituted preferably with Cl, F and or CF,, OCH,, OCH;CH,, or 

OCF,, and Y is phenyl which is also either unsubstituted or substituted preferably with Cl, 

F and/or CF3, OCH,, OCIFCII,, or OCF,, and A is a non-aromatic hydrocarbon ring. 

25 

In a further particularly preferred embodiment, in compounds of formula (I), L=single 

bond, r=0, Z2-0, D=0, m-1. n-1. q-1, t-1, R:-OH. R • H, RK~ H and E is phenylene 

which is either unsubstituted or substituted preferably with Cl, F and/or CF>, OCH,, 

OCH2CH3, or OCF,, and Y is heteroaryl which is also either unsubstituted or substituted 

30 preferably with Cl, F and/or CF,, OCH,, OCIECli,. or OCF?. and A is an aromatic 

hydrocarbon ring. 
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In a farther particularly preferred embodiment, in compounds of formula (I), L=single 

bond, r-0, Z2=0, D=0. m-1, n-1, q 1, t=l, R2=OH, R-H. Rx- H and E is phenylene 

which is either unsubstituted or substituted preferably with Cl, F and/or CF3, OCIL, 

GCH2CH3, or OCF3} and Y is heteroaryl which is also either unsubstituted or substituted 

5 preferably with Cl, F and/or CF3, OCH,, OCH2CH3, or OCF3, and A is a non-aromatic 

hydrocarbon ring. 

I11 a further particularly preferred embodiment, in compounds of formula (I), L-single 

bond, 1—0, Z'-O, D=0. m-1, n-1. q-1, t-!, R?~OH, R3=H, Rs- H and E is heteroaryl 

10 which Is either unsubstituted or substituted preferably with Cl, F and/or CF3, OCIL, 

OCH2CH3, or OCFu and Y is heteroaryl which is also either unsubstituted or substituted 

preferably with Cl, F and/or CF3, OCH3, OCH2CH3, or OCF3, and A is an aromatic 

hydrocarbon ring. 

15 In a further particularly preferred embodiment, in compounds of formula (I), L-single 

bond, r-0, Z O, D "O, m-f, n-1, q=l, t=l, R"=OH, RJ=H, Rx H and F. is heteroaryl 

which is either unsubstituted or substituted preferably with Cl, F and/or CF3, OCH3, 

OCH2CH3, or OCF3, and Y is heteroaryl which is also either unsubstituted or substituted 

preferably with Cl, F and/or CF3, OCII-,, OCH2CH3, or OCF3, and A is a non-aromatic 

20 hydrocarbon ring. 

In a further particularly preferred embodiment, in compounds of formula (I), L=single 

bond, r-0. Z2=0, D=0, m-1. n-1. q~l, t=l, R ~ OH, R -H, RK- II and E is phenylene 

which is either unsubstituted or substituted preferably with Cl, F and/or CF3, OCH3, 

25 OCHpCH?, or OCFi, and Y is phenyl which is also either unsubstituted or substituted 

preferably with Cl, F and/or CF?, OCH3, OCH2CH3, or OCF3, and A is an aromatic 

hydrocarbon ring, wherein a carbon is replaced by O. 

In a further particularly preferred embodiment, in compounds of fonnula (I), L-single 

30 bond, r=0, Z2=0, D=0, m=l, n=l, q=l5 t-1. R2=OH, R"=H, Rs= H and E is phenylene 

which is either unsubstituted or substituted with Cl, F and/or CF?, OCH3, OCH;CH3, or 

OCF3, and Y is phenyl which is also either unsubstituted or substituted preferably with Cl, 
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F and/or CF?. OCH?, OCH2CH3, or OCI-?, and A is a non-aromatic hydrocarbon ring, 

wherein a carbon is replaced by O. 

In a further particularly preferred embodiment, in compounds of formula (I), L-single 

5 bond, r-0, Z'-O, D~0. m=l, rt=l, q-1. t 1, R OH. RJ=H, Rs— 11 and E is heteroaryl 

which is either unsubstituted or substituted preferably with Cl. F and or CF?, OCH?, 

OCILC1L, or OCF?, and Y is phenyl which is also either unsubstituted or substituted 

preferably with Cl, F and/or CF?, OCH?, OCH?CH?, or OCF?, and A is an aromatic 

hydrocarbon ring, wherein a carbon is replaced by O. 

10 

In a further particularly preferred embodiment, in compounds of fonnula (I L=s ingle bond. 

r-0, Z'-O, D :0, m~l, n~l, q_l, t=l, R2=OH, R -II, R*- H and E is heteroaryl which is 

either unsubstituted or substituted preferably with Cl, F and/or CF?, OCH?, OCILCH?, or 

OCF?, and Y is phenyl which is also either unsubstituted or substituted preferably with CL 

3.5 F and/or CF3, OCH?, OCH?CH?, or OCF?, and A is a non-aromatic hydrocarbon ring, 

wherein a carbon is replaced by O. 

In a further particularly preferred embodiment, in compounds of fonnula (I), L-single 

bond, r-0, Z2=0, D=G, m=l, n=1, q=l, t-1, R2-OH, R-H. R* H and E is phenylene 

20 which is either unsubstituted or substituted preferably with Cl, F and/or CF?, OCH?, 

OCH2CH3, or OCF?, and Y is heteroaryl which is also either unsubstituted or substituted 

preferably with Cl, F and/or CF?, OCH?, OCI LCI L, or OCF?, and A is an aromatic 

hydrocarbon ring, wherein a carbon is replaced by O. 

In a further particularly preferred embodiment, in compounds of formula (I), L-single 

25 bond, i—0, Z? O, D O, m 1, n~ 1, q~ 1, t~l, R:_OH, R:'=I!, Rs= H and E is phenylene 

which is either unsubstituted or substituted preferably with Cl, F and/or CF?, OCH?, 

OCI LCI L, or OCF?, and Y is heteroaryl which is also either unsubstituted or substituted 

preferably with Cl, F and/or CF?, OCH?, OCTLC'H?, or OCFi. and A is a non-aromatic 

hydrocarbon ring, wherein a carbon is replaced by O. 

30 

In a further particularly preferred embodiment, in compounds of formula (I), L_singlc 

bond, r=(), Z2=0, D=0, m= 1, n=l, q= 1, t = I, R2=OH, R3=H, Rs= H and E is heteroaryl 

which is either unsubstituted or substituted preferably with Cl, F and/or CF?, OCH?, 



WO 2010/128050 
88 

PCT/EP2010/056042 

OCH2CH3, or OCI'3, and Y is heteroaryl which is also either unsubstituted or substituted 

preferably with Cl, F and/or CF3. OCI 13, OCH2CH3, or OCF3, and A is an aromatic 

hydrocarbon ring, wherein a carbon is replaced bv O. 

5 In a further particularly preferred embodiment, in compounds of formula (I), L-singlc 

bond, i-O, Z~=0, D=0, m=l, n=l, q=l. t-1. R2-OH, R' H. R8= H and E is heteroaryl 

which is either unsubstituted or substituted preferably with Cl, F and/or CF3, OCI 13, 

OCH2CH3, or OCF3, and Y is heteroaryl which is also either unsubstituted or substituted 

preferably with Cl, F and/or CF;,, OCH3, OCH2CH3, or OCF?, and A is a non-aromatic 

10 hydrocarbon ring, wherein a carbon is replaced by O. 

In a further particularly preferred embodiment, in compounds of formula (I), L=single 

bond, r-0, Z2-0, D-O, m-1, n=l, q-1. t-1, R2-011, R' H, R8= H and E is phenylene 

which is either unsubstituted or substituted preferably with Cl, F and/or CF?, OCH?, 

15 GCH2CH3, or OCF3, and Y is phenyl which is also either unsubstituted or substituted 

preferably with Cl. F and/or CF3, OCH3, OCH2CH3, or OCF3, and A is an aromatic 

hydrocarbon ring, wherein a carbon is replaced by N. 

In a further particularly preferred embodiment, in compounds of formula (I), L'-single 

20 bond, r=0. Z2=0. D~0, 111= 1, n=l, q=l, t=l, R2=GH, R'=H, R8= H and E is phenylene 

which is either unsubstituted or substituted preferably with Cl, F and/'or CF3, OCH?, 

OCFI2CH3, or OCF3, and Y is phenyl which is also either unsubstituted or substituted 

preferably with Cl, F and/or CF?. OCH3, OCH2CH3, or OCF,, and A is a non-aromatic 

hydrocarbon ring, wherein a carbon is replaced by N. 

25 In a further particularly preferred embodiment, in compounds of formula (I), I .-single 

bond, r-0, Z2~0, D-O. m~ 1, n-1, q-1. t-1, R2-OH. R'-H, R8= H and E is heteroaryl 

which is either unsubstituted or substituted preferably with Cl, F and or CF3, OCH?, 

OCH2CH3, or OCF3, and Y is phenyl which is also either unsubstituted or substituted 

preferably with Cl, F and/or CF ?. OCI 13, OCH2CH3, or OCF?. and A is an aromatic 

30 hydrocarbon ring, wherein a carbon is replaced by N. 

In a further particularly preferred embodiment, in compounds of formula (I), L=single 

bond, i=0, Z2=0, D=0, m=l, n= 1, q=l. t=l, R2=OH, R3=H. R8= H and E is heteroaryl 
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which is either unsubstituted or substituted preferably with Cl, F and/or CF-,. OCFI,. 

OCFFCHj, or OCF,. and Y is phenyl which is also either unsubstituted or substituted 

preferably with Cl, F and or CF,, OCHi, OCH9CH3, or OCF3, and A is a non-aromatic 

hydrocarbon ring, wherein a carbon is replaced by N. 

5 

In a further particularly preferred embodiment, in compounds of formula (I), L-single 

bond, r=0, Z2=0, D=0, m-1. n-1, q-1. t-1, R:OH, R3-H, R8= H and E is phenylene 

which is either unsubstituted or substituted preferably with Cl, F and or CP3, OCH,, 

OCH2CH3, or OCF3, and Y is heteroaryl which is also either unsubstituted or substituted 

10 preferably with Cl. F and 'or CF,. OCH,. OCH3CH3, or OCF,. and A is an aromatic 

hydrocarbon ring, wherein a carbon is replaced by N. 

In a further particularly preferred embodiment, in compounds of formula (I), L single 

bond, r-0, Z2-0, D=Q. m=L n=L q=l, t-1. R2OH, R3=H, Rs= H and E is phenylene 

15 which is either unsubstituted or substituted preferably with Cl, F and/or CF3, OCH3. 

OCILCIL. or OCF5, and Y is heteroaryl which is also either unsubstituted or substituted 

preferably with Cl, F and/or CF?, OCH,. OCI LCH,, or OCI",, and A is a non-aromatic 

hydrocarbon ring, wherein a carbon is replaced by N. 

20 In a further particularly prefeiTed embodiment, in compounds of fonnula (I), L-single 

bond, r-0, Z2-0. D-O. m-1, n= 1, q=L t-1, R2OH, R'-H. Rs- H and E is heteroaryl 

which Is either unsubstituted or substituted preferably with Cl, F and/or CF,, OCH,, 

OCI LC1L. or OCF,. and Y is heteroaryl which is also either unsubstituted or substituted 

preferably with Cl, F and/or CF3, OCH3, OCH2CH3, or OCF3, and A is an aromatic 

25 hydrocarbon ring, wherein a carbon is replaced by N. 

In a further particularly preferred embodiment, in compounds of fonnula (I), L-single 

bond, r-0, Z2=0, D-O, m-1, n—1, q-1, t-1, R2—OH, R3-H, R8- H and E is heteroaryl 

which is either unsubstituted or substituted preferably with Cl, F and/or CF3, OCH3, 

OCH2CH3, or OCF3, and Y is heteroaryl which is also either unsubstituted or substituted 

30 preferably with Cl, F and or CI-,, OCII3, OCH2CH3, or OCF,. and A is a non-aromatic 

hydrocarbon ring, wherein a carbon is replaced by N. 
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In a further particularly preferred embodiment, in compounds of formula (I), L-single 

bond, r=0, Z~=0, D=0, m-1, n-1. q=l, t-1, R2 - OH. R3=H, Rs= H and E is phenylene 

which is either unsubstituted or substituted preferably with Cl, F and/or CF3, OCH?, 

OCH2CH3, or OCF3, and Y is phenyl which is also either unsubstituted or substituted 

5 preferably with Cl, F and/or CF?, OCH?. OCH2CH3, or OCF3, and A is an aromatic 

hydrocarbon ring, wherein a carbon is replaced by NR4. 

In a further particularly preferred embodiment, in compounds of formula (I), L-single 

bond, r~0, Z?~0, D~0, m=l. n=l, q=l, t=l, R2=OH, R3=H, Rs= 11 and E is phenylene 

10 which is either unsubstituted or substituted preferably with Cl, F and/or CF?, OCIlj, 

OCILCI L, or OCF3, and Y is phenyl which is also either unsubstituted or substituted 

preferably with Cl, F and/or CF?, OCIL, QCH2CH3, or OCF?, and A is a non-aromatic 

hydrocarbon ring, wherein a carbon is replaced by NR4. 

15 In a further particularly preferred embodiment, in compounds of formula (I), L-single 

bond, r-0. Z2-0, D-O. m-1, n-1. q-1. t-1, R2-OH, R -Il. R*- H and E is heteroaryl 

which is either unsubstituted or substituted preferably with Cl, F and/or CF,, OCH3, 

OCI LCH?, or OCF?, and Y is phenyl which is also either unsubstituted or substituted 

preferably with Cl, F and/or CF,. OCH?, OCILCIL, or OCF3, and A is an aromatic 

20 hydrocarbon ring, wherein a carbon is replaced by NR4. 

In a further particularly preferred embodiment, in compounds of fonnula (I), L-singlc 

bond, r-0, Z2-0, D-O, m=l, T»=1. q=l, t=l, R =OH, R'=H, Rs= H and E is heteroaryl 

which is either unsubstituted or substituted preferably with Cl, F and/or CF3. OCH3, 

25 OCH2CH3, or OCF3, and Y is phenyl which is also either unsubstituted or substituted 

preferably with Cl, F and/or CF?. OCH3, QCH2CH3, or OCF?, and A is a non-aromatic 

hydrocarbon ring, wherein a carbon is replaced by NR4. 

In a further particularly prefen*ed embodiment, in compounds of fonnula (I), L=single 

30 bond, r-0, Z2=0, D=0, m-1. n=l, q~I, t=l, R2=OH, R3=H, RK= H and E is phenylene 

which is either unsubstituted or substituted preferably with Cl, F and/or CF3, OCH?, 

OCH2CH3, or OCF3. and Y is heteroaryl which is also either unsubstituted or substituted 
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preferably with Cl. F and/or CF3, OCH?, OCH2CH3, or OCF;,. and A is an aromatic 

hydrocarbon ring, wherein a carbon is replaced by NR4. 

In a further particularly preferred embodiment, in compounds of formula (I), L=single 

5 bond. r-0. Z'-O, D=0, m-1, 11= 1, q=l, 1=1, R2-OH, R'-H. RS- H and E is phenylene 

which is either unsubstituted or substituted preferably with Cl, F and/or CF3, OCH 3, 

OCH2CH3, or OCF3, and Y is heteroaryl which is also either unsubstituted or substituted 

preferably with CI, F and/or CF3, OCH3, OCH2CH3, or OCF3, and A is a non-aromatic 

hydrocarbon ring, wherein a carbon is replaced by NR4. 

10 

In a further particularly preferred embodiment, in compounds of formula (I), L-single 

bond, r-0. Z2=0. D=0, m=l, n=l, q=L t=l, R:=OH, R3=H. R8= H and E is heteroaryl 

which is either unsubstituted or substituted preferably with Cl, F and/or CF3, OCH3, 

OCILCH;,. or OCF3, and Y is heteroaryl which is also either unsubstituted or substituted 

15 preferably with Cl. F and/or CF;,. OCIL, OCILCIL, or OCF?, and A is an aromatic 

hydrocarbon ring, wherein a carbon is replaced by NR4, 

In a further particularly preferred embodiment, in compounds of fonnula (I), L-single 

bond, r=0, Z2=0, D=G, m=l, n=l, q-1, t=L R? OH, R'-H, R,s- H and E is heteroaryl 

20 which is either unsubstituted or substituted preferably with Cl, F and/or CF3, OCH;,, 

OCH2CH3, or OCF;, and Y is heteroaryl which is also either unsubstituted or substituted 

preferably with CL F and/or CF3, OCI L, OCH2CH3, or OCF3, and A is a non-aromatic 

hydrocarbon ring, wherein a carbon is replaced by NR . 

25 In a further particularly preferred embodiment, in compounds of formula (I), 1.-single-

bond, Z'-O (thus r-1), Z~—O, D=0, m=l, n=l, q=l, t=l, R2=OH, R3=H, R8= H and E is 

phenylene which is either unsubstituted or substituted preferably with Cl, F and/or CF;„ 

OCII;, OCILCH;. or OCF;, and Y is phenyl which is also either unsubstituted or 

substituted preferably with Cl, F and/or CF;, OCI L, OCH2CH3, or OCF;, and A is a non-

30 aromatic hydrocarbon ring, wherein a carbon is replaced by SO. 

In a further particularly preferred embodiment, in compounds of fonnula (I), L-single 

bond, Z'=0 (thus r=l), Z:-0, DO. m-1, n=I, q=l, t=l, R2=OH, R-11, R*- H and E is 
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heteroaryl which is either unsubstituted or substituted preferably with Cl, F and/or CF3, 

OCH3, OCH2CH3, or OCF3, and Y is phenyl which is also either unsubstituted or 

substituted preferably with Cl, F and/or CF;, OCH,, OCH2CH3, or OCF3, and A is a non-

aromatic hydrocarbon ring, wherein a carbon is replaced by SO. 

5 

In a further particularly preferred embodiment, in compounds of fonnula (I), L=single 

bond, Z'O (thus r-1), Z20, DO, m-1, n=l, q=1, t-1, R2OH, R3=H, Rs= H and E is 

phenylene which is cither unsubstituted or substituted preferably with Cl, F and/or CF3, 

OCH3, OCH2CH3, or OCF3, and Y is heteroaryl which is also either unsubstituted or 

10 substituted preferably with Cl, F and/or CF3, OCH3, OCH1CH3, or OCF3, and A is a non-

aromatic hydrocarbon ring, wherein a carbon is replaced bv SO. 

In a further particularly preferred embodiment, in compounds of fonnula (I), L-single 

bond, Z/O (thus r-1), Z20, DO, m-1. n=f, q=1, t=l, R2OH, R=H. R8= H and E is 

IS heteroaryl which is either unsubstituted or substituted preferably with CL F and/or CF). 

OCH3, OCH3CH3, or OCF3, and Y is heteroaryl which is also either unsubstituted or 

substituted preferably with Cl, F and/or CF3, OCH3, OCf LCI L, or OCF3, and A is a tion-

aromatic hydrocarbon ring, wherein a carbon is replaced by SO. 

20 In a further particularly prefeiTed embodiment, in compounds of formula (I), L=M1. Z'O 

(thus i-J), Z20. DO, m=l, n-1, q-1, t=l, R2=OH. R H, R8= H and E is phenylene 

which is either unsubstituted or substituted preferably with Cl, F and/or CF3, OCH,, 

OCH2CH3, or OCF3, and Y is phenyl which is also either unsubstituted or substituted 

preferably with Cl, F and/or CF3, OCI L, OCILCH3, or OCF3, and A is a non-aromatic 

25 hydrocarbon ring, wherein a carbon is replaced by SO. 

In a further particularly prefeiTed embodiment, in compounds of fonnula (I), L~NH. Z'O 

(thus r-I), Z—O. DO, m~ I. n=l, q=-1, t=L R2OH, R -H, Rs- H and E is heteroaryl 

which is either unsubstituted or substituted preferably with Cl, F and/or CF3, OCH3, 

30 OCI LCI L, or OCF3, and Y is phenyl which is also either unsubstituted or substituted 

preferably with Cl, F and/or CF3, OCH3, OCH3CH3, or OCF3, and A is a non-aromatic 

hydrocarbon ring, wherein a carbon is replaced by SO. 
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In a further particularly preferred embodiment, in compounds of fonnula (I), L-NH, Zl=0 

(thus r-1), Z2=Q, D=0, m • 1, n-1, q-1, t=l, R2=OH5 R-H, R8- H and E is phenylene 

which is cither unsubstituted or substituted preferably with Cl, F and/or CF3, OCH3, 

OCILCH,, or OCF3, and Y is heteroaryl which is also cither unsubstituted or substituted 

5 preferably with Cl, F and/or CF,. OCH3, OCH2CH3, or OCF3, and A is a non-aromatic 

hydrocarbon ring, wherein a carbon is replaced bv SO. 

In a further particularly preferred embodiment, in compounds of formula (I), L=NH, Z!=0 

(thus r-1), Z2=0, q D=0. m-1, n- 1, q~L t=l, R2-OH. R3=H, R8= H and E is heteroaryl 

10 which is either unsubstituted or substituted preferably with Cl. F and/or CF3, OCIL, 

OCHiCIL, or OCF3, and Y is heteroaryl which is also either unsubstituted or substituted 

preferably with Cl, F and/or CF3, OCH3, OCI LCH3, or OCF3, and A is a non-aromatic 

hydrocarbon ring, wherein a carbon is replaced by SO. 

15 In a further particularly preferred embodiment, in compounds of formula (I), L-single 

bond, r=0, Z2-0, D O, m~l. n=L q-1, t=l, R2~011, R-H, Rs H and E is phenylene 

which is either unsubstituted or substituted preferably with CL F and/or CF,. OCH3, 

OCI LCI L, or OCF). and Y is phenyl which is also either unsubstituted or substituted 

preferably with Cl, F and/or CF3, OCH 3. OCILCIL, or OCF;, and A is a non-aromatic 

20 hydrocarbon ring, wherein a carbon is replaced by SO. 

In a further particularly preferred embodiment, in compounds of fonnula (1), L~single 

bond, r=G, Z2=0, D=0, m=I, n=l, q=l, t=1, R:-OH, R3=*H;, R8~ H and E is heteroaryl 

which is either unsubstituted or substituted preferably with Cl, F and/or CPs, OCH3, 

25 OCILCIL, or OCF3, and Y is phenyl which is also either unsubstituted or substituted 

preferably with Cl, F and/or CF3. OCH3, OCFLC11,. or OCF,, and A is a non-aromatic 

hydrocarbon ring, wherein a carbon is replaced by SO. 

In a further particularly preferred embodiment, in compounds of formula (I), L~single 

30 bond, r=0, Z2=0, D=0. m-1, n=l, q~l, t=l, R2=OH, R?-H. Rx= H and E is phenylene 

which is either unsubstituted or substituted preferably with Cl, F and or CF;, OCH3, 

OCH2CH3, or OCF3, and Y is heteroaryl which is also either unsubstituted or substituted 
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preferably with CL F and'or CF3, OCH3, QCH2CH3, or OCF3, and A is a non-aromatic 

hydrocarbon ring, wherein a carbon is replaced by SO. 

In a further particularly preferred embodiment, in compounds of formula (1), L-single 

5 bond, r-0, (thus r=l), Z2=0, D-O, m-1, n-1, q=l, t-1, R2=OH, R3=H, R8- H and E is 

heteroaryl which is either unsubstituted or substituted preferably with Cl, F and/or CF3, 

OCIL, OCH2CH3, or OCF3, and Y is heteroaryl which is also either unsubstituted or 

substituted preferably with Cl, F and/or CF3, OCH3, OCI LCH3, or OCFi, and A is a non-

aromatic hydrocarbon ring, wherein a carbon is replaced by SO. 

10 

In a further particularly preferred embodiment, in compounds of fonnula (I), L single 

bond, Z'-O (thus r=l), Z2-(), D O, m-1, n= 1. q=l, t-1, R2-OH, R3=H. R,s- FI and E is 

phenylene which is either unsubstituted or substituted preferably with CL F and/or CF3, 

OCH3, OCH2CH3, or OCF3, and Y is phenyl which is also either unsubstituted or 

15 substituted preferably with Cl, F and/or CF3, OCIL. OCH^CFL. or OCF3, and A is a non-

aromatic hydrocarbon ring, wherein a carbon is replaced by SO2. 

In a further particularly preferred embodiment, in compounds of fonnula (I), L-single 

bond, Z'-O (thus i=l), Z;-0. D O, m-1, n=l, q-L t-1, R2 OH. R -H, R8= H and E is 

20 heteroaryl which is either unsubstituted or substituted preferably with Cl, F and/or CF3, 

OCH3. OCILCI 13, or OCF<, and Y is phenyl which is also either unsubstituted or 

substituted preferably with Cl, F and/or CF3, OCH3, OCH2CH3, or OCF3, and A is a non-

aromatic hydrocarbon ring, wherein a carbon is replaced by SOo. 

25 In a further particularly preferred embodiment, in compounds of formula (I), L-single 

bond, Z'-O (thus r=l). Z2-0, D-O. m-L n-1, q-1, t-L R2-OH, R'-H, !<s H and E is 

phenylene which is either unsubstituted or substituted preferably with Cl, F and/or CF3, 

OCH3, OCI LCI L, or OCF3, and Y is heteroaryl which is also either unsubstituted or 

substituted preferably with Cl, F and/or CF3, OCH3, OCI LCI L. or OCF3, and A is a non-

30 aromatic hydrocarbon ring, wherein a carbon is replaced by SO2. 

In a further particularly preferred embodiment, in compounds of formula (I), L—single 

bond, Z'-O (thus r-L). Z:-0, D-O, m-1, n-1, q=l, t I, R: - OIL R'-H, R8= H and E is 
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heteroaryl which is either unsubstituted or substituted preferably with Cl, F and/or CF3, 

OCH3, OCH2CH3, or OCI';, and Y is heteroaryl which is also either unsubstituted or 

substituted preferably with Cl, F and/or CF3, OCH3, OCH2CH3, or OCF3, and A is a non-

aromatic hydrocarbon ring, wherein a carbon is replaced by S02. 

5 

In a further particularly preferred embodiment, in compounds of formula (I), L-NH, Z'-O 

(thus r=l), Z2-0. D=0, m=l, n^l, q-1, t~L R2=OFI, R'-H, RS= H and E is phenylene 

which is either unsubstituted or substituted preferably with Cl, F and/or CF3, OCH3, 

OCH2CH3, or OCF3, and Y is phenyl which is also either unsubstituted or substituted 

10 preferably with Cl, F and/or CF„ OCHi, OCILCIL, or OCF3, and A is a non-aromatic 

hydrocarbon ring, wherein a carbon is replaced by SO;. 

In a further particularly preferred embodiment, in compounds of formula (I), L-NH, Z1 O 

(thus r- i), Z2=0, D=Q, m=l, n=l, q=l. t-l. R2~OH, R"=H, Rs- H and E is heteroaryl 

15 which is either unsubstituted or substituted preferably with Cl, F and/or CF3, OCI L. 

OCH2CH3, or OCF.;, and Y is phenyl which is also either unsubstituted or substituted 

preferably with Cl, F and/or CF;,, OCIL, OCH2CH3, or OCT;, and A is a non-aromatic 

hydrocarbon ring, wherein a carbon is replaced by SO;. 

20 In a further particularly preferred embodiment, in compounds of formula (J), L=NH, Z1=0 

(thus r=l). Z2=0, D-O, 111-1. n~1. q-1, t= 1, R2=OH, R-II. RK • H and E is phenylene 

which is either unsubstituted or substituted preferably with Cl, F and/or CF;,, OCI L. 

OCI LCI L, or OCF3, and Y is heteroaryl which is also either unsubstituted or substituted 

preferably with Cl, F and/or CF3, OCH3, OCH^CfL, or OCF3, and A is a non-aromatic 

25 hydrocarbon ring, wherein a carbon is replaced by SO2. 

In a further particularly preferred embodiment, in compounds of formula (I), L-NH, Z,=0 

(thus r=l), Z2 O, D O. m-1, n-1, q-1, t=l, R:=OH, R *=H. Rs~ H and E is heteroaryl 

which is either unsubstituted or substituted preferably with Cl, F and/or CF.,, OCI L. 

30 OCH2CH3, or OCF3, and Y is heteroaryl which is also either unsubstituted or substituted 

preferably with Cl, F and/or CT\, OCH;, OCH;CH3,or OCF3, and A is a non-aromatic 

hydrocarbon ring, wherein a carbon is replaced by SO2. 
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In a further particularly preferred embodiment, in compounds of formula (I), L-single 

bond, r=G, Z2=0, D=0, m=l, n=h q=l, t-1, R2=OH, R -H, R8= H and E is phenylene 

which is either unsubstituted or substituted preferably with Cl, F and/or CF>, OCII3, 

OCILCH3, or OCF3, and Y is phenyl which is also either unsubstituted or substituted 

5 preferably with Cl, F and/or CF3, OCH3. OCH2CH3, or OCF3, and A is a non-aromatic 

hydrocarbon ring, wherein a carbon is replaced by SO2. 

In a further particularly preferred embodiment, in compounds of formula (I), L-single 

bond, r=0, Z2=0, D=0, m=L n~1, q~ 1, t~ 1. R~~OH, R ~H. R8- H and E is heteroaryl 

10 which is cither unsubstituted or substituted preferably with Cl, F and/or CF;. OCH3, 

OCI LCH 3, or OCF3, and Y is phenyl which is also either unsubstituted or substituted 

preferably with Cl, F and/or CF3, OCH;, QCH2CH3, or OCF3. and A is a non-aromatic 

hydrocarbon ring, wherein a carbon is replaced by S02. 

15 In a further particularly preferred embodiment, in compounds of formula (1), L~single 

bond, r=0, Z2=0, D=0, m-1, n-L q=l. t=L R2=OH, R'=H, R8^ H and E is phenylene 

which is either unsubstituted or substituted preferably with CI, F and/or CF3, OCIL. 

OCH2CH3, or OCF,, and Y is heteroaryl which is also either unsubstituted or substituted 

preferably with Cl, F and/or CF3, OCH3, OCH2CH3, or OCF», and A is a non-aromatic 

20 hydrocarbon ring, wherein a carbon is replaced by SO;. 

In a further particularly prefeiTed embodiment, in compounds of formula (1), L=single 

bond, r=0, (thus r=l), Z2=0, D=0, m=l, n=l, q=l, t=l, R2=OH, R3=H, R8= 11 and E is 

heteroaryl which is either unsubstituted or substituted preferably with Cl, F and/or CJ-\, 

25 OCIL, OCILCH;, or OCF3, and Y is heteroaryl which is also either unsubstituted or 

substituted preferably with Cl, F and/or CF;, OCH;. OCH2CH3, or OCF3, and A is a non-

aromatic hydrocarbon ring, wherein a carbon is replaced by S02. 

Exemplary compounds according to this invention may include any one selected from: 

30 1. 3-(2,3,5,6-Tetrafluoro-3'-trifluoromethoxy-biphenyl-4-ylcarbamoyl)-thiophene-2-

carboxyiic acid 

2. 4-(2'-Chloro-3,5-difluoro-biphenyl-4-ylcarbamoyi)-2,5~dihydro-thiQphene-3-

carboxylic acid 
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3. 2-(3-Chloro-4-(2-chloro-6-lluoro-henzy]«ixy)-phenyicarbamoyll-cyclopent-l-

enecarboxylic acid 

4. 2-{2,355,6-Tetrafluoro-3'-trifliioromethoxy-biphenyl-4-ylcarbamoyl)-cyclopent-l-

cnccarboxylic acid 

5. 2-[4-(2-Chloro-6-iluoro-benzyloxy)-3-fluoro~pheny] carbamoyl j-cyclopent-1 -

cnccarboxylic acid 

6. 2-(3-Fluoro-3'-methoxy-biphenyl-4-ylcarbamoyl)-cyclopent-l -enecarboxylic acid 

7. 2-(3-biphenyi-4-ylureido)benzoic acid 

8. 2-(2.3.5,6-tctraflLioro-3'-mclhoxybiphenyl-4-ylcarbamoyl)furan-3-carboxylic acid 

9. 4-(3'-ethoxy-3,5-difluorobiphenyl-4-ylcarbamoyl)tbiophene-3-carboxylic acid 

10. 2-(2,3,5,6-tetrafIuoro-3'-methoxybiphenyl-4-ylcarbamoyl)cyclopent-l -

enecarboxylic acid 

i 1. 2-(2,3,5,6-tetrafIuoro-2'-tmethoxybiphenyl-4-ylcarbamoyl)cyclopent-l -

cnccarboxylic acid 

12. 2-(3,5-difluoro-3,-(trifluoromethoxy)biphenyl-4-ylcarbamoyl)cyclopent-l -

enecarboxylic acid 

13. 3-hydroxy-2-(2,3,5,6-tetrafluoro-3'-(trifluorometlioxy)biphenyI-4-

ylcarbamovlIcvclopent-1 -enecarboxylic acid 

S 4. 2-(2-chloro-4,-methoxybiphcnyl-4-ylcarbamoyl)cyclopent-1 -enecarboxylic acid 

15. 4-( 3.5-difluoro-3'-( trifluorome(hoxy)biphenyl-4-yl carbamoyl )thiophcnc-3-

carboxylic acid 

16. 5-{4-(2-chloro-6-fluorobenzyloxy)-3-fluoropbcnylcarbamoyl)cyclopenta-1.4-

dienecarboxyiic acid 

17. 3-(3.5-difluoro-3'-(trif1uoromethoxy)biphcnyl-4-ylcarbamoyi)thiophene-2-

carboxylic acid 

18. 2-(3-fluoro-3'-methoxybiphcn\i-4-ylamino'(nicotinic acid 

19. 2-(3,5-difluoro-3'-methoxybiphcnyl-4-ylairiino)nicolinic acid 

20. 5-cyck'propyl-2-(5-iiiethyl-6-(3-(tritluoromethoxy)phcnyl)pyridin-3-

ylamino)bcnzoic acid 

21. 2-[4-(2-Chloro-6-fluoro-bcnzyloxy)~3-fluoro-phenylcarbamoyl]-cyclopent-l-

cnccarboxyiic acid 

22. 2-[3,5-Dicb1oro-4-(2-chloro-6-fluoro-benzyloxy)-phenylcarbamoyl]-cyclopent-l-

enecarboxylic acid 
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23. 2-(2-Chloro-4'-dimethylamino-biplienyl-4-ylcarbamoyl)-cyclopent-1 -enecarboxylic 

acid 

24. 3-(3-Fluoro-3'-methoxy-biphenyl-4-ylcarbamoyl)-thiophcne-2-carboxylic acid 

25. 4-(2,3,5,6-Tetrafluoro-3'-trifluoromethoxy-bipheny]-4-yIcarbamoyl)-2,5-dihydro-

5 thiophcnc-3-carboxylie acid 

and the salts thereof. 

The skilled person will appreciate that the present invention does not encompass 

compounds comprising chemically unstable entities, such as for instance ozone groups or 

10 groups containing pentavalent carbon atoms or trivalcnt oxygen atoms, and the like. 

Accordingly, combinations or variations of the chemical groups and moieties described 

herein which lead to such chemically unstable entities are excluded. 

The cycloalkyl, hctcrocycloalkyl, aryl, heteroaryl, alkanyl, alkenyl, aikynyl groups and 

15 groups derived from alkanyl, alkenyl or aikynyl (such as for instance alkanyloxy) as 

defined herein, irrespective of a possible substitution with one or more residues R\ may be 

a terminal group on a side chain branch of the compounds of the present invention or may 

be placed in within a side chain branch of the compounds of the present invention. 

Accordingly, in the context of the present invention, the above-mentioned terms 

20 encompass cyeloalkylene, heteroeycloalkylene, aryienc. heteroaryiene. alkanylene, 

alkenylene, alkynyiene groups and groups derived from alkanylene, alkenyiene or 

alkynylene. 

In the compounds of the present invention, the residues R" and R" preferably may not be 

25 substituted by a group comprising a second or otherwise further residue selected from R" 

and/or R". This is to be understood such that compounds comprising oligomeric or 

polymeric side chains comprising multiple R" and/or R" units are preferably not 

encompassed by the present invention. 

30 It is to be understood that the specific embodiments described above may be combined in 

any suitable and chemically reasonable fashion to furnish further specific embodiments. 
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Due to their favourable pharmacokinetic properties, the compounds of the present 

invention are suited for oral treatment regimen wherein the medicament comprising the 

compound according to the present invention is administered once daily. 

5 In one embodiment, the compounds of the present invention are for the treatment or 

amelioration of a disease or medical condition caused by HIV. 

In one embodiment, the compounds of the present invention are for the treatment or 

amelioration of a disease or medical condition caused by HBV. 

10 

In one embodiment, the compounds of the present invention are for the treatment or 

amelioration of a disease or medical condition caused by HCV. 

In one embodiment, the compounds of the present invention are for the treatment or 

15 amelioration of a disease or medical condition caused by HPMV. 

In one embodiment, the compounds of the present invention are for the prevention of 

transplant rejection due to viral infections, e.g. the rejection of liver transplants due to 

IICMV, HBV or HCV infection. 

20 

In one embodiment, the compounds of the present invention are for the treatment of 

patients co-infected with multiple viruses, e.g. co-infected with HIV'HBV or HIV'HCV. 

In one embodiment, the compounds of the present invention are applied in combination 

25 therapy with intcrferones. such as interferone a or pegylated interferon a. 

Preferably, the compounds according to the invention have a half-maximal inhibitory 

concentration. (IC5o) of ijuM or less, more preferably 200nM or less, and even more 

preferably 20nM or less for the inhibition of d i hyd rooro t ate-d eh vdro gen a se in an in vitro 

30 assay and a half-maximal effective concentration (EC50) of JQjuM or less, preferably 1 pM 

or less and even more preferably 200 nM or less for inhibition of viruses in an in vitro 

assay. 
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Preferably, the compounds according to the invention have a solubility in water of 5jag or 

greater, preferably 10 (.ig-mL or greater and/or an absolute oral availability (F) of 10% or 

greater, more preferably 30% or greater. 

5 The compounds according to the present invention are not antimetabolites, and show 

significantly lower toxic effects on cells compared with antimetabolites. 

Preferably, the compounds according to the invention exhibit a high solubility in polar, 

protic solvents, such as in water (solubility (> 10 ug/ml H?0)) and/or their oral availability 

10 (F) is > 30 %. Moreover, preferably the compounds of the present invention are chemically 

stable and the manufacture thereof is inexpensive and straight forward. Accordingly, 

manufacture of the compounds of the present invention is cost effective. 

Due to the mode of action of the compounds of the present invention, which involves the 

15 interaction with a host-cell based target, the generation of resistant viral strains is unlikely. 

The following are examples of the compounds according to the present invention. 

Compound 

1 

F 
F 1 ! I ^ r 

fi' HVF 
s y-OH F 

0 

3-(2,3,556-Tetrafluoro-3'-trifluoromethoxy-
b i phenyl-4-yl carbamoyl)-th i oph ene-2 -earboxyl i c 
acid 

2 
/S~\ ,0 F 

O^OH 
F V/-

4-(2'-Chloro-3,5-difIuoro-biphenyl-4-
ylcarbamoyl)-2,5-dihydro-thiophene-3-carboxylic 
acid 

3 

rVF C! 
2-[3-Chloro-4-(2-chloro-6-fIuoro-benzyloxy)~ 
phenylcarbamoy 1J -cvclopent-1 -enecarboxylic 
acid 

4 n XX 0 > VSHN rF 
O^OH0 

2-(2,3,5,6-Tetrafluoro-3 '-trifluorom elhoxy-
biphenyl-4-ylcarbamoyl)-cyclopent-1 -
enecarboxylic acid 
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5 

0 

2-[4-(2-Chloro-6~fluorQ-benzyIoxy)-3-fluoro-
phenylcarbamoyl]-cyclopent-l -enecarboxylic 
acid 

6 jQy ^ 2-(3-Fluoro-3'-methoxy-biphenyl-4-
vlcarbamoyl )-cvclopcnt-1 -enecarboxylic acid 

7 
J H H 

O^OH 

2-(3-biphenyl-4-ylureido)bcnzoic acid 

8 

O F. F O— •y-oH \ / / 

rvrTr0 
O OF F 

2-(2,3.5,6-tetratluor()-3'-incthoxybiphcnyl-4-
y 1 carbarnoyl)furan-3-carboxylic acid 

9 ? ° Yr^ "^hry v F 

4-(3'-ethoxy-3,5-difluorobiphenyl-4-
ylcarbamoyl)thiophene-3-carboxylic acid 

10 

HOy° Fy/ —/° 

OF F 

2-(2.3.5.6-tctrafluoro-3'-!nethoxybiphenyi-4 
yl carbamoyl )cyclopcnt-1 -enecarboxylic acid 

11 

n « ; WVY 
HOA0 O 

\ 

2-(2,3,5,6-tetrafluoro-2'-mGthoxybiphenyl-4-
yicarbamoyl )cycIopcnt-1 -enecarboxylic acid 

12 

F >CL > 
oVr 

o 

2-(3.5-dilluoro-3'-(trifluoromethoxy)biphenyl-4-
yicarbamoyl )cyclopcni-1 -enecarboxylic acid 

13 

OH 

u OH F Y r Y Ar 
F kj) F 

3-hydroxy-2-(2,3,5,6-tetrafluoro-3'-
(trifluoromethoxy)biphenyl -4-
yicarbamoyi (cvclopent-1 -enecarboxylic acid 

14 
\ Jl H 
^~>-OH 

O 

2-(2-chloro-4'-mcthoxybiphenyl-4-
ylcarbamoyl)cyclopent-1 -cnecarboxylic acid 
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15 

s 

4-(3,5-difluoro-3'-(tri£luoromethoxy)biphenyl-4-
ylcarbamoyl)thiophene-3-carboxylic acid 

16 

F CiYAl 
o f^"Y° ^ 

\ J H 
^VOH 

6 

5-(4-(2-chloro-6-tluorobenz.yloxy)-3-
fluoropheny]carbaraoyl)cyclopenta-1,4-
dienecarboxylic acid 

17 
y~OH p F 

0 

3-(3,5-ditluoro-3'-(trifluoromethoxy)biphenyI-4-
ylcarbamoyl)thiophene-2-carboxylic acid 

18 €H
 

O"
'" 

o
 

/ 

2-(3-fluoro-3'-methoxybipheoyT4-
ylamino)nicotinic acid 

19 

H0^° F 
[ H jl 

U FXXQ^ 2-(3,5-difluoro-3'-methoxybiphenyl-4-
ylaminojnicotinic acid 

20 

HO^O 
H 

rvVf 5-cyclopropyl-2-(5-nicthyl-6-(3-
(irifluoroniethoxy (phenyl )pyridin-3-
ylamino)benzoic acid 

21 

2-[4-(2-Chloro-6-fluoro-benzyloxy)-3-fluoro-
phenylcarbamoyl]-cyc3opent-l-enecarboxylic 
acid 

22 

2-[3,5-Dichloro-4-(2-chlorO"6-fluoro-benzyloxy)-
phenylcarbamoyl J-cyclopcnt 1 enecarboxylic 
acid 

23 

V-OH 

^ \ \ 

2-(2-Chloro-4'-diraethylamino-biphenyl-4-
ylcarbamoyl)-eyelopent-1 -cnccarboxylic acid 

24 

1 f I 

A? 
&

<
 

3-(3-Fluoro-3'-nicthoxy-biphenyl-4-
ylcarbamoyl)-thiophene-2-carboxylic acid 
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25 

HO \ J 

htr-J ^ ^ (f \ 

OF F 0 

A, 
F 

4-(2,3,5,6-Tetrafluoro»3'-trifluoromethoxy-
biphcnyl-4-ylcarbamoyt)-2,5-dihydro-thiophene-
3-carboxylic acid 

The following are references used in the assays accomplished in the present invention: 

Leflunomide 
metabolite 
A 771726 

NC HN^^-CF3 

HO—\ O 

(E)-2-cyano-3-hydroxy-N-(4-
(trifluoromethyi jphenyl )but-2-enamide 

Tipranavir O H HO-Vy •••• J., YY "1 
FsCijroU 

N-(3-((R)-l'((S)-2-hydroxy-6-oxo-4-phenethyl-4-
propylcyclohex-1 -enyl)propyl)phenyl)-5-
(trill uoromethyl)pyridine-2-sulfonamidc 

AZT 

T 
F

 

/ ẑ 

Z
 

'T
V

 

o X
 

] -((2R,4S,5S)-4-azido-5-
(bydro\ymethyl)tetrahydrofuran-2-yl)-5-
m eth yl pyr i m i di ne-2 ;4( 1H, 3 H) -di one 
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Examples 

1. HIV (Human Immunodeficiency Virus) 

5 Compounds according to the present invention were tested against human 

immunodeficiency virus 1 (HIV-1) in fresh human peripheral blood mononuclear cells 

(PBMCs), The antiviral activity and cytotoxicity against one CCR5-tropic HIV-1 isolate 

was tested. 

10 1.1 Drug Preparation 

Compounds were solubilized in DM SO in 40 mM concentration. The solubilized stocks 

were stored at -20°C until the day of the assay. Stocks were thawed at room temperature on 

the day of the assay, and were used to generate working drug dilutions used in the assays. 

15 The compounds were evaluated using a 100 p,M high-test concentration with 8 additional 

serial half-log dilutions in the PBMC assays (concentration range = 100 juM to 0.01 JIM). 

Azidothymidine (AZT) was included as a positive control antiviral compound in the assay. 

1.2. Efficacy Evaluation in Human PBMCs 

20 

a. Materials 

Fresh human blood was obtained commercially from Biological Specialty Corporation 

(Colmar, PA). The clinical virus isolate HIV-191 usoo? (CCR5-tropic, Subtype B) was 

obtained from the Mil AIDS Research and Reference Reagent Program. A low passage 

25 stock of this virus was prepared using fresh human PBMCs and stored in liquid nitrogen. A 

pre-titcred aliquot of this virus was removed from the freezer and thawed rapidly to room 

temperature in a biological safety cabinet immediately before use. Phytohemagglutinin 

(PHA) was obtained from Sigma (St. Louis, MO) and recombinant interleukin 2 (IL-2) was 

obtained from R&D Systems Inc. (Minneapolis, MN). 

30 

b. Anti-HIV Efficacy Evaluation in Fresh Human PBMCs 

Fresh human PBMCs, seronegative for HIV and HBV, were isolated from screened 

donors. Cells were pelleted and washed 2-3 times by low speed centrifugation and re-
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suspension in PBS to remove contaminating platelets. The Leukophoresed blood was then 

diluted 1:1 with Dulbecco's Phosphate Buffered Saline (DPBS) (36 mg/L sodium pyruvate, 

50 mg/L streptomycin sulfate, 100 mg/L kanamvein monosulfate, 1000 mg/L glucose, 

calcium chloride, and magnesium chloride) and layered over 14 mL of Lymphocyte 

5 Separation Medium (LSM; Cellgro® by Mediatech, Inc.; density 1.078+/-0.002 g/rnl) in a 

50 mL centrifuge tube and then centrifiiged for 30 minutes at 600 X g. Banded PBMCs 

were gently aspirated from the resulting interface and subsequently washed 2X with PBS 

by low speed centrifugation. After the final wash, cells were enumerated by trypan blue 

exclusion and re-suspended at 1 x 106 cells/mL in Roswell Park Memorial Institute 

10 medium 1640 (RPM1-1640) supplemented with 15 % Fetal Bovine Serum (LBS), and 2 

mM L-glutamine, 4 jig/mL Phytoh em agglutinin (PHA, Sigma). The cells were allowed to 

incubate for 48-72 hours at 37°C. After incubation, PBMCs were centrifuged and 

resuspended in RPMI 1640 with 15% FBS, 2 mM L-glutamine, 100 U/mL penicillin, 100 

ng-mL streptomycin, 10 qg'mL gentamycin, and 20 U/mL recombinant human 1L-2 (R&D 

15 Systems, Inc). 11.-2 is included in the culture medium to maintain the cell division initiated 

by the PHA mitogcnic stimulation. PBMCs were maintained in this medium at a 

concentration of 1-2 x 106 cells/mL with medium changes twice a week until used in the 

assay protocol. Cells were kept in culture for a maximum of two weeks before being 

deemed too old for use in assays and discarded. Monocytcs-dcrived-macrophages were 

20 depleted from the culture as the result of adherence to the tissue culture flask. 

For the standard PBMC assay, PHA stimulated cells from at least two normal donors were 

pooled (mixed together), diluted in fresh medium to a final concentration of 1 x 106 

cells/mL, and plated in the interior wells of a 96 well round bottom microplate at 50 

25 jiL/well (5 x 104 cells/well). Pooling (mixing) of mononuclear cells from more than one 

donor was used to minimize the variability observed between individual donors, which 

results from quantitative and qualitative differences in HIV infection and overall response 

to the PHA and 1L-2 of primary lymphocyte populations. Each plate contains virus/cell 

control wells (cells plus virus), experimental wells (drug plus cells plus virus) and 

30 compound control wells (drug plus media without cells, necessary for MTS monitoring of 

cytotoxicity). In this in vitro assay, PBMC viability remains high throughout the duration 

of the incubation period. Therefore, infected wells were used in the assessment of both 

antiviral activity and cytotoxicity. Test drug dilutions were prepared at a 2X concentration 
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in microliter tubes and 100 jiL of each concentration was placed in appropriate wells using 

the standard format. 50 p.L of a predetermined dilution of virus stock was placed in each 

test well (final M.GJ -0.1). The PBMC cultures were maintained for seven days following 

infection at 37°C, 5% CO? After this period, cell-free supernatant samples were collected 

5 for analysis of reverse transcriptase activity. Following removal of supernatant samples, 

compound cytotoxicity was measured by addition of .VITS to the plates for determination 

of cell viability. Wells were also examined microscopically and any abnormalities were 

noted. 

10 c. Reverse transcriptase activity assay 

A microtiter plate-based reverse transcriptase (RT) reaction was utilized (Buckhcit et al., 

AIDS Research and Human Retroviruses 7:295-302, 1991). Tritiated thymidine 

triphosphate ("H-TTP, 80 Ci/rmnol, NEN) was received in 1:1 deionized lLO:Ethanol at 1 

mCi/mL. Poly rA:oligo dT tempiate:primer (Pharmacia) was prepared as a stock solution 

15 by combining 150 frL polyriboadenylic acid (poly rA; 20 rng/mL) with 0.5 mL 

oIigodeoxvthymidyllc acid (oligo dT; 20 units/mL) and 5,35 mL sterile deionized H?0 

followed by aliquoting (1.0 mL) and storage at -20°C. The RT reaction buffer was 

prepared fresh on a daily basis and consisted of 125 j_iL 1.0 M ethylene glycol tetraacetic 

acid (EGTA), 125 \il deionizedH20, 125 uL 20% Triton XI00, 50 juL 1.0 M Tris (pH 

20 7.4), 50 fiL 1.0 M dithiothreitol (DTT), and 40 jiL 1.0 M MgCL. The final reaction 

mixture was prepared by combining 1 part "H-TTP. 4 parts deionized H2O, 2.5 parts poly 

rA:oligo dT stock and 2.5 parts reaction buffer. Ten microliters of this reaction mixture 

was placed in a round bottom microliter plate and 15 juL of virus containing supernatant 

was added and mixed. The plate was incubated at 37°C for 60 minutes. Following 

25 incubation, the reaction volume was spotted onto DE81 filter-mats (Wallac), washed 5 

times for 5 minutes each in a 5% sodium phosphate buffer or 2X SSC (Life Technologies). 

Next they were washed 2 times for 1 minute each in distilled water. 2 times for 1 minute 

each in 70% ethanoL and then dried, incorporated radioactivity (counts per minute, CPM) 

was quantified using standard liquid scintillation techniques. 

30 

d. p24 Antigen ELISA 

ELISA kits were purchased from XpressBio Life Science Products (Frederick. Maryland). 

The assay was performed according to the manufacturer's instructions. Control curves were 
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generated in each assay to accurately quantify the amount of p24 antigen in each sample. 

Data was obtained by spectrophotometric analysis at 450 nin using a Molecular Devices 

SpectraMaxPlus plate reader. Final p24 concentrations were calculated from the optical 

density values using the Molecular Devices SOFTmax Pro software package. 

5 

e. MTS staining for VIDM viability to measure cytotoxicity 

At assay termination, assay plates were stained with the soluble tetrazolium-bascd dye 

MTS (3-(4.5-Dimethy3thiazol-2-y3)-5-(3-carboxymethoxyphenyl)-2-(4-sulfophenyl)-2H-

tetra/olium; CcllTitcr 96 Reagent, Promega) to determine cell viability and quantify 

10 compound toxicity. At tennination of the assay, 20 jiL of MTS reagent was added per well. 

The microliter plates were then incubated 4-6 hrs at 37°C. The incubation intervals were 

chosen based on empirically determined times for optimal dye reduction. Adhesive plate 

sealers were used in place of the lids, the sealed plate was inverted several times to mix the 

soluble formazan product formed and the plate was read spectrophotometrically at 490/650 

15 itm with a Molecular Devices SpectraMaxPlus plate reader. 

1.3. Data Analysis 

1C 50 (50% inhibition of virus replication), ICQO (90% inhibition of virus replication), TC5.1 

20 (50% cytotoxicity), and therapeutic index values (Tl = TC/1C; also referred to as Antiviral 

Index or Al) are calculated. 

1.4. Results 

25 A summary of the results from the experiments performed to determine the antiviral 

activity of compounds against H1V-19JUSOO5 in PBMC cultures is provided below in 

Table 1. 

30 
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Table 1. Activity Against HJV-Uiusoos in Human PBMCs 

DHODH ICjijs: +++ — < 20 nM; ++ — 20-200 nM; + = 200 nM - >1 pM; N.A. — not 

applicable 

• 
Compound 

• DHODH 
Esidpcint ic'so/nM ECWnM TCso/nM 

Therapeutic 

Index 

7 + 4,+ 
RT 

p24 

50 

60 

210 

230 
>100000 

>2046 

>1804 

14 + + 
RT 

p24 

5240 

5180 

12200 

16600 
>100000 

>19 

>19 

6 
RT 

p24 

2190 

1970 

6110 

6250 
>100000 

>45 

>51 

3 +++ 

RT 

p24 

190 

190 

700 

630 
44800 

239 

230 

4 +4-4-
RT 

p24 

60 

80 

210 

240 
42400 

714 

548 

23 + -h 
RT 

p24 

1070 

1000 

3480 

3720 
>100000 

>93 

>99 

24 -f 4-
RT 

p24 

3970 

4540 

9070 

12300 
55800 

14 

12 

2 + + 4-
RT 

p24 

920 

1380 

2590 

2770 
>100000 

>109 

>72 

1 + + + 
RT 

p24 

120 

170 

300 

300 
>100000 

>842 

>598 

25 + + + 
RT 

p24 

1560 

1180 

3020 

3160 
>100000 

>64 

>85 

8 + + + 
RT 

p24 

760 

840 

2700 

2970 
>100000 

>131 

>119 

Leflunomide + 
RT 

p24 

6020 

4940 

9410 

9040 
95500 

16 

19 

Tipranavir N.A. 
||||||ii 

iifii§ 
itliil 

150 
67100 

1188 

1104 



WO 2010/128050 

109 
PCT/EP2010/056042 

2. HCV (Hepatitis C Virus) 

2.1. Compound preparation 

5 Compounds were solubilized in DM SO in a concentration of 40 mM Recombinant human 

interferon alpha-2b (rlFNa-2b) was used as the positive antiviral controls. The high-test 

concentrations were 100 |*M and 2 TU/mL for 4SC compounds and rIFNa-2b, respectively. 

2.2. Cell line harboring the 11CV subgenomic replicon 

10 

The ET cell line (luc-ubi-neo/ET) is a Hub? human hepatoma cell line harboring an HCV 

subgenomic replicon of genotype lb with a stable luciferase (Luc) reporter and three cell 

culture-adaptive mutations (Pietschmann, I., V. Lohmann, A. Kaul, N, Krieger. G. Rinck, 

G. Rutter, D. Strand, and R. Bartenschlager. 2002. Persistent and transient replication of 

15 full-length hepatitis C virus genomes in cell culture, J. Virol. 76:4008-4021) and was 

provided by Dr. Ralf Bartcnschlagcr (Department of Molecular Virology, University of 

Heidelberg). The Luc reporter is used as an indirect measure replication of the HCV 

replicon since the activity of the Luc reporter is directly proportional to HCV RNA levels 

and positive control antiviral compounds behave comparably using either Luc or RNA 

20 endpoints. 

The ET cell line was grown in Duibecco's modified essential media (D.MEM), 10% fetal 

bovine serum (FBS), 1% penicillin-streptomycin, 1% glutamine, 250 jig/ml. Genet icin* 

(0418) in a 5% ("Oi incubator at 37°C. The assay medium for anti-HCV evaluation was 

DM EM with 5% fetal bovine serum (FBS), 1% penicillin-streptomycin and 1% glutamine. 

25 

2.3. Evaluation of antiviral activity against the HCV subgenomic replicon 

Compounds were evaluated in a modified HCV replicon assay. Brief description of the 

standard replicon assay: the ET cells were plated in 96-weii plates (Costar) at 5 x 104 

30 cells/well in DMEM with 10%, 1% penicillin-streptomycin and 1% glutamine. Two 

identical sets of plates were prepared which were dedicated to cytotoxicity or antiviral 

activity assessments each. On the following day, the test articles were diluted with the 

assay medium to make 6 half-log serial dilutions. Each of these dilutions was then applied 
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to the corresponding wells of the ET cells. Human recombinant interferon alpha lb (rlFNa-

2b) was included as a positive control compound. After 24h incubation, the cells were 

processed to derive, where applicable, EC50 and EC90 (concentrations resulting in 50% and 

90% inhibitions, respectively), IC\U (concentration decreasing cell viability by 50%) and 

5 SI50 (selective index: IC50/EC50) values. HCV replicon levels were assessed with the 

replicon-derived Luc activity as readout. The cytotoxic concentrations of drug reducing 

cell numbers were assessed by the CytoTox-1 cell proliferation assay (Promega, Madison, 

WI) according to manufacturer's protocol. Modification of the standard protocol as applied 

to the substances in table 2: the compounds were tested with 6 half-log dilutions with high-

10 test concentrations at 100)iM. The cells were at > 75% confluence when the compounds 

were applied and were processed 24h after incubation with the test articles. In this assay, 

the positive control compound, human rlFNa-2b, was used in the replicon assay in parallel 

and yielded IC50 values that fell within the acceptable ranges normally observed when 

performing antiviral assays. 

15 

2.4 Results 

A summary of the results from the experiments performed to determine the antiviral 

activity of compounds against HCV in the replicon assay is provided below in Table 2. 

20 

Table 2. Activity in the modified HCV replicon assay 

DHODH lC50s: +++ = < 20 nM; ++ - 20-200 nM; + = 200 nM - >lqM; N.A. = not 

applicable 

Compound Endpoint 
Antiviral Activity Therapeutic 

6 ++ Replicon Luc 4640 nM > 30 \iM >6 

3 +++ Replicon Luc 500 nM > 100 jiM >200 

5 Replicon Luc 1790 nM >30 jiM >16 

21 ++ Replicon Luc 1740 nM > 30 fiM > 17 

22 ++ Replicon Luc 1760 nM > 30 > 17 
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4 +++ Rcplicon Luc 80 nM 83,77 pM > 1047 

2 +++ Replicon Luc 680 nM > 100 uM > 147 

I +++ Replicon Luc 23 nM > 100 pM > 1250 

Leflunomide ++ Replicon Luc > 100 uM > 100 jiM 1 

3. IIBV (Hepatitis B Virus) 

5 3.1. Compound preparation 

Compounds were solubilized in DMSO in a concentration of 40 mM. ( )-2'-Desoxy-3'-

thiaevtidin (3TC) was used as the positive antiviral controls. The high-test concentrations 

were 10 pM for 4SC compounds and 1 u.M for 3TC. 

10 

3.2, Anti-HBV evaluation with HepG2 2.2.15 cells 

Anti-HBV assay was performed as described in Korba. BF and Milman, G., 1991 (A cell 

culture assay for compound which inhibits hepatitis B virus replication. Antiviral Res. 15: 

15 217-228) and in Korba, BF and Gerin, JL., 1992 (Use of a standardized cell culture assay 

to assess activities of nucleoside analogs again hepatitis B vims replication. Antiviral Res. 

19: 55-70} with modifications to measure extracellular HBV DNA copy with real-time 

PCR (qPCR TaqMan). Briefly, HepG2-2.2.15 cells were plated in 96-well microtiter 

plates. Only the interior wells were utilized to reduce "edge effects" observed during cell 

20 culture; the exterior wells were filled with complete medium to help minimize sample 

evaporation. After 16-24 hours the confluent monolayer of HepG2-2.2.15 cells was washed 

and the medium was replaced with complete medium containing various concentrations of 

a test compound in triplicate. 3TC was used as the positive control, while media alone was 

added to cells as a negative control. Three days later the culture medium was replaced with 

25 fresh medium containing the appropriately diluted drug. Six days following the initial 



WO 2010/128050 

112 
PCT/EP2010/056042 

administration of the test compound, the cell culture supernatant was collected, treated 

with pronase and then used in a quantitative qPCR TaqMan assay. Antiviral activity was 

calculated from the reduction in HBV DNA levels (IC50). Cell Titer 96 ©AQueous One-

Solution Cell Proliferation kit (Promega, Madison, Wl) was used to measure cell viability 

5 which is used to calculate toxicity (TC50). The therapeutic index (Tl) was calculated as 

TCso/ICso 

3.3. Results 

10 A summaiy of the results from the experiments performed to determine the antiviral 

activity of compounds against HBV is provided below in Table 3. 

Table 3. Activity against HBV in HepG2 cells 

DHODH ICMIS: +++ = < 20 nM; ++ = 20-200 nM; + = 200 nM - >lfiM; N.A. = not 

15 applicable 

Compound! 
concentration 

Antiviral Activity 

SS-SiPSSS 
I lierapeutie 

3 +++ 10 qM > 10 qM > 10 qM 1 

4 +++ 10 qM > 10 qM > 10 qM > 1047 

17 +++ 10 qM 6.4 qM > 10 qM > 1,55 

1 +++ 10 qM 4,8 qM > 10 qM > 2,08 

liilllllll 
SlltltlS®!© 

litiigii 
liiisiiis 

llSllillB! 

;.;y
 : V 

:•••: 

• 
: T

:i 

If
P

| 

SiliSlg 

4. RSV (Respiratory Syncytial Virus), DENY (Dengue Virus), YFV (Yellow 

Fever Virus), YVNV (West Nile Virus) 

20 

4.1, Compound preparation 
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Compounds were solubilized in DMSO in a concentration of 40 mM. Ribavirin was used 

as the positive antiviral control. The high-test concentrations were 10 jaM for 4SC 

compounds and 100 jug/mL (RSV, YFV, WNV) and 200 ,ug/mL (DENY) for Ribavirin. 

5 4.2. Cytoprotection antiviral assays 

A CPE (virus-induced cytopathic effects)-inhibition assay procedure was employed to 

evaluate compounds for antiviral activity against RSV {Long strain in Vero cells), Dengue 

virus (type 2 of strain New Guinea in Vero E6 cells), Yellow fever virus (D-17 strain in 

10 He La cells) and West Nile virus (NY-99 strain in Vero cells). The assay was performed as 

described in Buckwold, V.E., R.J.11. Wilson, A. Nalca, B.E. Beer, T.G. Voss, J. Turpin, 

R.W. Buckheit III, J. Wei, M. Wcn/el-MaUiers, E.M. Walton, R.J. Smith, M. Pallansch, P. 

Ward, J. Wells, L. Chuvala, S. Sloane, R. Paulman, J. Russell, T. Hartman, and R. Ptak. 

2004. Antiviral activity of hop constituents against a series of DNA and RNA viruses. 

15 Antiviral Res. 61(1): 57-62. Antiviral assays were performed to evaluate 6 serial dilutions 

of each compound in triplicate against the challenge virus. Cell controls containing 

medium alone, virus infected cell controls containing medium and virus, compound 

cytotoxicity controls containing medium and each compound concentration, reagent 

controls containing culture medium only (no cells), and compound colorimetric controls 

20 containing compound and medium (no cells) were run simultaneously with the test 

samples. The plates were incubated at 37°C in a humidified atmosphere containing 5% 

C02 until maximum CPE was observed in the untreated virus control cultures. CPE 

inhibition by the compound was determined by Cell Titer 96 ®Aqueous One Solution Cell 

Proliferation assay to derive the percent of CPE reduction of the virus infected wells and 

25 the percentage cell viability of uninfected compound control wells. 

4.3. Results 

A summary of the results from the experiments performed to determine the antiviral 

30 activity of compounds against RSV, DENV, YFV, and WNV is provided below in Tables 

4, 5, 6, and 7, respectively. 
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Table 4. Activity against RSV Strain Long in Vero cells 

DHODH ICjns: +++ = < 20 nM; ++ = 20-200 nM; + — 200 nM - >l|iM; N.A. — not 

applicable 

< WllpOimd 
DHODH High-test 

concentration 

Antiviral Activity 

EC™ 
TC,„ 

Therapeutic 

Index 

3 +++ 10 (iM > 10 fj.M a. o
 

A 1 

4 ++4- 10 (iM 2.15 nM 7,96 pM >3,70 

17 +++ 10 fiM > 10 iiM > 10 [iM I 

1 4-4-4- 10 MM 2,1 nM > 10 [iM >4,88 

llllsi iiiiii 

5 Table 5. Activity against DENV Type 2 (New Guinea) in Vero E6 cells 

DHODH ICJOS: +++ - < 20 nM; ++ - 20-200 nM; + = 200 nM - >IjiM; N.A. = not 

applicable 

Compound 
;' : 'Wi -I1:1'- • i:' 

concentration iiiii Therapeutic 

Index 

3 +++ 10 nM 0,083 jiM 0,230 jiM 2,77 

4 +++ 10 uM 0,067 JIM 0,383 [iM 5.72 

17 +++ 10 |iM > 10 fiM 1.46 JJM < 1,46 

1 +++ 10 0.072 MM 0,996 JIM 13,8 

llillli |§ig||igl 
|i|l§l|||I; 

Table 6. Activity against YFV Strain 17D in Vero cells 

10 DHODH ICsos: -++ = < 20 nM; ++ = 20-200 nM; + " 200 nM - >1J.IM; N.A. = not 

applicable 
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f Olllplllllll! 
DEUmi; 

ICVnM 

High-test 

COIICCII Ira lion 

Antiviral Activity 

ECS0 
TCso 

Therapeutic 

Index 

J +"f+ 10 juM 2.19 pM. > 10 |iM >4,57 

4 +++ 10 jiM 0,681 \iM 9.23 fiM 13,5 

17 +++ 10 jiM 2,25 \iM > 10 [tM >4,44 

1 +++ 10 uM 0.232 [iM > 10 [iM > 43,1 

ISltllwwti ilSilli ff||||l|§ lliillllf 

Table 7. Activity against WNV Strain NY-99 in Vero cells 

DHODH ICjsis: +++ = < 20 nM; ++ = 20-200 nM; + = 200 nM - >lfiM; N.A. - not 

applicable 

Compound 
couccntrutUm WMM? 

3 +++ 10 }iM >10 [iM 0,237 [iM <0,237 

4 +++ 10 [iM >10 [iM 0,206 jiiM < 0,206 

17 +++ 10 [iM 6,39 [iM > 10 [iM > 1,56 

1 H—1—h 10 [iM 0.735 uM > 10 [iM > 13,6 

llRTliii ||§;g|||3| 

5. Influenza Virus 

5.1. Inhibition of Influenza Virus Replication 

A549 cells were infected with a highly pathogenic avian influenza virus strain 

(Fowl Plaque Virus, H7N7) for 16 hours (MOF* 0.01). Cells were incubated 
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with different concentrations of compounds or solvent (DMSO). The titer of 

next generation virus was determined in plaque assays. The virus number of 

the DMSO control was defined as 100%. 

5 5.2. Results 

A summary of the results from the experiments performed to determine the 

antiviral activity of compounds against influenza virus is provided below in 

Table 8. 

0 

Table 8. Activity against Influenza Virus (H7N7) 

DHODH IC50S: +++ = < 20 nM; ++ = 20-200 nM; + = 200 nM - >1^M; N.A. = not 

applicable 

Compound 
concentration 

Antiviral Activity 

% Inhibition 

4 +++ 30 (iM >90% ca. 3fiM 

6 ++ 30 uM >80% 

9 +++ 30 [iM >80% 

10 +++ 30 |iM >80% 

11 ++H- 30 iiM >90% ca. 3fiM 

5 ++ 30 pM >50% 

12 30 uM >80% 

13 —ir 30 (JM >50% 

8 +++ 30 uM >50% 

14 ++ 30 jiM >50% 

15 +++ 30 uM >80% 
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1 +++ ca. 1.5juM 

17 +++ ca. 3jiM 

6. Ebola Virus 

5 6.1. inhibition of Ebola Virus Replication 

Vero cells were inoculatcd with Ebola virus for Ih. Then virus inoculums 

were removed and replaced with medium containing different concentrations 

of compounds or DMSO. After further incubation cell supernatants were 

10 removed and viral RNA titers determined. Also, the titers of infectious 

particles were determined with specific monoclonal antibodies. The virus 

number of the DMSO control was defined as 100%. 

6.2. Results 

15 

A summary of the results from the experiments performed to determine the 

antiviral activity of compounds against Ebola virus is provided below in 

Table 9. 

20 Table 9. Activity against Ebola Virus 

DHODH IC50S: +++ — < 20 nM; ++ = 20-200 nM; + = 200 nM - >ljiM; N.A. - not 

applicable 

Compound 
DHODH Test 

con con f ration 
Inhibition 

concentration % Inhibition 

4 +++ 31,6 [iM >90% 100 jiM >98% 

6 H-+ 31,6 jiM 90% 100 [iM >98% 
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7, HCMV (Human Cytomegalovirus) 

7.1. Inhibition of HCMV Replication 

5 Primary human foreskin fibroblasts are grown to a sub con fluent cell layer 

(app. 90 % conflucney) and infected with HCMV AD169-GFP at a GFP-

delivcring multiplicity of infection (GFP-MOI) of 0.25. (corresponding to 

0.25% GFP-positive cells during the third round of infection at 7 days. i.e. 3 

days per viral replication cycle). Virus adsorption is permitted for 1-2 h and 

10 thereafter virus is removed and cells are cultivated in fresh medium. 

Compounds arc immediately added to the medium after the virus adsorption 

phase and HCMV-infected, substance-treated cells are incubated for 7 days at 

37 °C. GFP expression, HCMV-induced cytophathic effect, as well as 

putative drug-induced cytotoxicity of the substances were monitored. 

15 

7.2. Results 

A summary of the results from the experiments performed to determine the 

antiviral activity of compounds against HCMV is provided below in Table 

20 10. 

Table 10. Activity against HCMV 

DHODH ICsos: +•++ = < 20 nM; ++ = 20-200 nM; + — 200 nM - >l|iM; N.A. = not 

applicable 

Compound 
High-test illiii Therapeutic 

Compound 
High-test illiii Therapeutic 

Compound 
concentration 

1 +++ 10 jiM 0.780 pM > 10 |jM > 12.8 

25 
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CLAIMS: 

1. A dihydroorotate-dehydrogenase inhibitor for use in the treatment or amelioration 

of a disease or medical condition caused by a viral infection by double stranded 

5 DNA viruses (dsDNA viruses), positive-sense single-stranded RNA viruses 

((+)ssRNA viruses), negative-sense single-stranded RNA viruses ((-)ssRNA 

viruses), double-stranded DNA viruses (dsDNA), single-stranded RNA viruses 

which use a DNA intermediate to replicate (ssRNA-RT viruses), double-stranded 

DNA viruses which use an RNA intermediate during genome replication (dsDNA-

10 RT viruses), wherein the dihydroorotate-dehydrogenase inhibitor is not leflunomide 

or a metabolite thereof. 

2. A dihydroorotate-dehydrogenase inhibitor according to claim 1 for use in the 

treatment or amelioration of a disease or medical condition caused by a viral 

15 infection by a virus selected from the group comprising Human Immunodefficiency 

Virus (HIV), Hepatitis C Virus (HCV), Hepatitis B Virus (HBV), and Influenza, 

BK-Polyomavirus (BKV), Human Cytomegaly Virus (HCMV), Rift Valley Fever 

*Virus (RVFV), Norovirus (NV), Lassa Virus (LV), Ebolavirus (EBOV), West 

Nile Virus (WNV), Dengue Virus (DV), Human Respiratory Syncytial Virus 

20 (RSV), Yellow fever virus (YFV). 

3. A dihydroorotate-dehydrogenase inhibitor for use in the treatment or amelioration 

of a disease or medical condition caused by a viral infection according to claim 1 or 

2, wherein the dihydroorotate-dehydrogenase inhibitor has a half-maximal 

25 inhibitory concentration (IC50) of 50 nM or less for the inhibition of dihydroorotate-

dehydrogenase or less in an in vitro assay and a half-maximal effective 

concentration (EC50) of 200 nM or less for inhibition of viruses in an in vitro assay. 

4. 

30 

A dihydroorotate-dehydrogenase inhibitor for use in the treatment or amelioration 

of a disease or medical condition caused by a viral infection according to any of 

claims 1 to 3, wherein the dihydroorotate-dehydrogenase inhibitor has a solubility 
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in water of 10 fig/mL or greater and/or an absolute oral availability (F) of 30% or 

greater. 

5. A dihydroorotate-dehydrogenase inhibitor for use in the treatment or amelioration 

of a disease or medical condition caused by a viral infection according to any of 

claims 1 to 4, wherein the dihydroorotate-dehydrogenase inhibitor is a compound of 

the general fonnula (I) or a physiologically functional derivative or a 

pharmacologically tolerable salt thereof. 

z2 

<R1) t L N 
/E [Dm—(cHR^lq-Y 

optionally one or more of the carbon atoms are replaced by a group X, 

wherein X is independently selected from the group consisting of S, O, N, 

NR4, S02 and SO; 

I. is a single bond or NH 

D is O, S, S02, NR4, or CH2; 

Z1 is O, S, or NR"; 

Z2 is O, S, or NR5; 

R independently represents H, halogen, haloalkanyl, haloalkenyl, haloalkynyl, 

haloalkanyloxy. haloalkenyioxy, haloalkynyloxy, -CO;R , -SO3H, -OH, -
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CONR*R", -CR T), -S02-NR*R ', -NO,. -S02-R", -SO-R*, -CN, 

alkanyloxy, alkenyloxy, alkynyloxy, alkanylthio, alkenylthio, alkynylthio, 

aryl, -NR"-C02-R\ -NR"-CO-R*, -NR.'-SO-.-R', -O-CO-R*. -0-C02-R*, 

-0-C0-NR*R"; cycloalkyl, heterocycioalkyi, aikanylamino, alkenylamino, 

alkynylamino, hydroxyalkanylamino, hydroxyalkenylamino, 

hydroxyalkynylamino, -SH, heteroaryl, alkanyl, alkenyl or aikynyl; 

R* independently represents H, alkanyl, alkenyl, aikynyl, cycloalkyl, 

heterocycioalkyi, aminoalkanyl, aminoalkenyl, aminoalkynyl, alkanyloxy, 

alkenyloxy, alkynyloxy, -OH, -SH, alkanylthio, alkenylthio, alkynylthio, 

hydroxyalkanyl, hydroxyalkenyl. hydroxyalkynyl, haloalkanyl. haloalkenyl, 

haloalkynyl, haloalkanyloxy, haloalkenyioxy, haloalkynyloxy, aryl or 

heteroaryl; 

R' independently represents H, -C02R'\ -CONR'R", -CR O, -S02NR -

NR'" -CO-haloalkanyi, haloalkenyl, haloalkynyl, -N02, -NR"-S02-

haloalkanyl, haloalkenyl, haloalkynyl, -NR"-S02-alkanvl, -NR"-S02-

alkenyl, -NR"-S02-alkynyl, -SOi-alkanyi, -S02-alkcnyl, -SOo-alkynyl, 

-NR"-CO-alkanyl, -NR"-CO-alkenyl, -NR' -CO-alkvnyl, -CN, alkanyl, 

alkenyl, aikynyl, cycloalkyl, heterocycioalkyi, aminoalkanyl, aminoalkenyl, 

aminoalkynyl, aikanylamino, alkenylamino, alkynylamino, alkanyloxy, 

alkenyloxy. alkynyloxy, - cycloalkyloxy, -OH, -SH, alkanylthio, 

alkenylthio, alkynylthio, hydroxyalkanyl, hydroxyalkenyl, hydroxyalkynyl, 

hydroxyalkanylamino, hydroxyalkenylamino, hydroxyalkynylamino, 

halogen, haloalkanyl, haloalkenyl, haloalkynyl, haloalkanyloxy, 

haloalkenyioxy, haloalkynyloxy, aryl, aralkyl or heteroaryl; 

R" independently represents hydrogen, haloalkanyl, haloalkenyl, haloalkynyl, 

hydroxyalkanyl, hydroxyalkenyl, hydroxyalkynyl, alkanyl, alkenyl, aikynyl, 

cycloalkyl, heterocycioalkyi, aryl, heteroaryl, aminoalkanyl, aminoalkenyl 

or aminoalkynyl 

R'"1 independently represents H or alkanyl 
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R2 is H or OR6, NHR7, NR7OR7; 

or R2 together with the nitrogen atom which is attached to Rs forms a 5 to 7 

membered, preferably 5 or 6 membered heteroycl ic ring wherein R2 is -

[CH;]S and Rs is absent; 

R is H, alkanyl, alkenyl, aikynyl, cycloalkyl, heterocycioalkyi, aryl, 

alkanyloxy, alkenyloxy, alkynyloxy, -O-aryl; -O-cycloalkyl, -O-

heterocycloalkvl, halogen, aminoalkanyl, aminoalkenyl, aminoalkynyl, 

aikanylamino. alkenylamino, alkynylamino, hydroxylamino, 

hydroxylalkanyl, hydroxy 1 alkenyl, hydroxylalkynyl, haloalkanyloxy, 

haloalkenyioxy, haloalkynyloxy, heteroaryl, alkanylthio, alkenylthio, 

alkynylthio, -S-arvl; -S-cycloalkyt, -S-heterocycloalkyl, aralkyl, 

haloalkanyl, haloalkenyl or haloalkynyl; 

R1 is H, alkanyl, alkenyl, alkynvl, cycloalkyl, heterocycioalkyi. aryl or 

heteroaryl; 

R5 is H, OH, alkanyloxy, alkenyloxy, alkynyloxy, O-aryl, alkanyl, alkenyl, 

aikynyl or aryl; 

R6 is 11, alkanyl, alkenyl, aikynyl, cycloalkyl, heterocycioalkyi, aryl, heteroaryl, 

aralkyl. alkanyloxyalkanyl, alkanyloxyalkenyl. alkanyloxyalkynyl, 

alkenyl ox yalkanyl, alkenyloxvalkenyl, alkenyloxyalkynyl, 

al k yn y 1 o x y a 1 k an y 1, alkynyloxyalkcnyl. aikynyl oxyalkynyl, a cyl alkanyl, 

(acyloxy)alkanyl, (aeyloxy)alkenyi. (acyloxy)alkynyl acyl, non-symmetrical 

(acyloxy)alkanyldiester, non-symmetrical (acyl oxy ialken yld iester, non­

symmetrical (acyloxy)alkynyldiester, or dialkanylphosphate, 

dialkenylphosphate or dialkynylphosphate; 

R7 is 11. OH, alkanyl. alkenyl, alkynvl, aryl, alkanyloxy, alkenyloxy, 

alkynyloxy, -O-aryl, cycloalkyl. heterocycioalkyi, or -O-cycloalkyl. -O-

hetero cycloalkyl; 



WO 2010/128050 
123 

PCT/EP2010/056042 

8 R is hydrogen, alkanyl, alkenyl or alkvnyl; 

E is an alkanyl, alkenyl, aikynyl, aryl, heteroaryl, heterocycioalkyi or 

cycloalkyl group or a fused bi-or tricyclic ring system wherein one phenyl 

5 ring is fused to one or two monocyclic cycloalkyl or heterocycioalkyi rings 

or one bicyclic cycloalkyl or heterocycioalkyi ring, or wherein two phenyl 

rings are fused to a monocyclic cycloalkyl or heterocycioalkyi ring, wherein 

monocyclic and bicyclic cycloalkyl and heterocycioalkyi rings are as 

defined herein, and wherein all of the aforementioned groups may optionally 

10 be substituted by one or more substituents R 

Y is hydrogen, halogen, haloalkanyl. haloalkenyl, haloalkynyl, 

haloalkanyloxy, haloalkenyioxy, haloalkynyloxy, alkanyl, alkenyl, aikynyl, 

aryl, heteroaryl, heterocycioalkyi or cycloalkyl group or a fused bi-or 

15 tricyclic ring system wherein one phenyl ring is fused to one or two 

monocyclic cycloalkyl or heterocycioalkyi rings or one bicyclic cycloalkyl 

or heterocycioalkyi ring, or wherein two phenyl rings are fused to a 

monocyclic cycloalkyl or heterocycioalkyi ring, and wherein all of the 

aforementioned groups may optionally be substituted by one or more 

20 substituents R'. or Y is 

25 m is 0 or 1; 

n is 0 or 1; 
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5 

6. 

to 

p is 0 or 1; 

q is 0 or 1; 

r is 0 or 1; 

s is 0 to 2; and 

t is 0 to 3. 

A pharmaceutical composition comprising a compound as defined in any of claims 

1 to 5 in free form or in the form of a pharmaceutical!}' acceptable salt or 

physiologically functional derivative and a pharmaceutically acceptable diluent or 

carrier for use in the treatment or amelioration of a disease or medical condition 

caused by a viral infection. 

15 

7. A compound according to any of claims 1 to 5 or a composition according to claim 

6 wherein the disease or indication is selected from the group comprising transplant 

rejection. 


