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Anti-Inflammatory Agents as Virostatic Compounds

Description

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 reters to the use of compounds which inhibit dihydroorotate
dehydrogenase (DHODH), for the treatment and prevention of viral diseases, in particular

HCMV, HIV, HCV, HBV, and influenza.

Viral infections are usually treated with substances targeting viral proteins, e.g. influenza is
treated with MZ2-membrane protein inhibitors (adamantin  and rimantadin) or
neuraminidase inhibitors (oseltamivir and zanamivir); HIV is treated with HIV protease
inhibitors, reverse transcriptase inhibitors (nucleoside and non-nucleoside analoga), fusion
inhibitors (blocking the viral transmembrane protein gp41) or cell entry inhibitors; HCV is
treated by a combination of ribavirin and interferone alpha, where ribavirin 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

analoga.

However, 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
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 discases 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

replication cycle.
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The active metabolite of leflunomide, 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 1s largely attributed to the
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 (CMV) 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

uridine.

The compounds to which this invention relates have been described as DHODH inhibitors
before (WO 03/006425, WO 04/056746, WO 04/056797, WO04056747, WO 08/077639,
WQ 09/021696), and the treatment of discases caused by viral infections has been

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
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 T is particularly

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

Human Immunodeficiency 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), Yellow fever virus (YFV), Human
Respiratory Syneytial Virus (RSV),

Thus, in particular, the subject of the present invention comprises the following aspects:
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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
viruses), double-stranded DNA viruses (dsDNA), single-stranded RNA viruses
which use a DNA intermediate to replicate (ssSRNA-RT viruses), double-stranded
DNA viruses which use an RNA intermediate during genome replication (dsDNA-
RT viruses), wherein the dihydroorotate-dehydrogenase inhibitor is not leflunomide

or a metabolite thereof.

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 Tmmunodeficiency
Virus (H1V}, 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
{(R8V), Yellow fever virus (YFV),

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 |
or 2, wherein the dihydroorotate-dehydrogenase inhibitor has a half-maximal
inhibitory concentration (ICsq) of 50 nM or less for the inhibition of dihydroorotate-
dehydrogenase or less in an im vifro assay and a halfimaximal effective

concentration {(ECsy) of 200 nM or less for inhibition of viruses iy an in vitro assay.

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
in water of 10 pg/mL or greater and/or an absolute oral availability (F) of 30% or

greater.
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. A dihydroorotate-dehydrogenase inhibitor for use in the freatment or amelioration

of a disease or medical condition caused by 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 physiclogically functional derivative or a

pharmacologically tolerable salt thereof,

E D <CHR3>n] g~ Y

(Formula [}

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,

NRY, 80, and $0O;

is a single bond or NH

is 0, S, SO,, NR*, or CHy;

is (3, S, or NRS;

is O, 8, or NR™:

independently represents H, halogen, haloalkanyl, haloalkenyl, haloalkynyl,
haloalkanyloxy, haloalkenyloxy, halealkynyloxy, -COR™, -5O:H, -OH, -
CONR*R", -CR"O, -SO;-NR*R™, -NO;, -80,-R", -BO-R*, -CN,

alkanvyloxy, alkenyloxy, alkynyloxy, alkanylthio, alkenylthio, alkynylthio,
aryl, -NR"-C0O,-R", -NR-CO-R*, -NR"'-5(0,-R’, -O-CO-R*, -O-COy-R*,
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-O-CO-NR*R""; cyeloalkyl, heterocycloalkyl, atkanylamino, alkenylamino,
alkynylamino, hydroxyalkanylamino, hydroxyalkenylamino,
hydroxyalkynylamino, -SH, hetercaryl, alkanyl, alkenyl or alkynyl;

independently represents H, alkanyl, alkenyl, alkynyl, cycloalkyl,
heterocycloalkyl, aminoalkanyl, aminoalkenyl, aminoalkynyl, alkanyloxy,
alkenyloxy, alkynyloxy, -OH, -SH, alkanyithio, alkenylthio, alkynylthio,
hydroxyalkanyl, hydroxyalkenyl, hydroxyalkynyl, haloalkanyl, haloalkenyl,
halealkynyl, haloalkanyloxy, halecalkenyloxy, haloalkynyloxy, aryl or

heteroaryl;

independently represents H, -CO,R™, -CONR 'R, -CR7Q, -SO;NR™, -
NR'-CO-haloalkanyl, haloalkenyl, haloalkynyl, -NG,, -NR'-80;-
haleoalkanyl, haloalkenyl, haloalkynyl, -NR-80,-alkanyl, -NR-80,-
alkenyl, -NR''-8O;-alkynyl, -5O0s-alkanyl, -SOj-alkenyl, -SOs-alkynyi,
-NR'-CO-alkanyl, -NR-CO-alkenyl, -NR-CO-alkynyl, -CN, alkanyl,
alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aminoalkanyl, aminoalkenyl,
aminoalkynyl, alkanylamino, alkenylamino, alkynylamino, alkanyloxy,
alkenyloxy, alkynyloxy, - cycloalkyloxy, -OH, -SH, alkanylthio,
alkenyithio, alkynylthio, hydroxyalkanyl, hydroxyalkenyl, hydroxyalkynyl,
hydroxyalkanylamino, hydroxyaikenylamino, hydroxyalkynylamine,
halogen,  haloalkanyl,  haloalkenvyl, haloalkynyl, haloalkanyloxy,

haloatkenyloxy, haloalkynyloxy, aryl, aralkyl or heteroaryl;

independently represents hydrogen, haloalkanyl, haloalkenyl, haloalkynyl,
hydroxyalkanyl, hydroxyalkenyl, hydroxyalkynyl, atkanyl, alkenyl, alkynyl,
cycloalkyl, heterocycloalkyl, aryl, heteroaryl, aminoalkanyl, aminoalkenyl

or aminoalkynyl
independently represents H or atkanyl

is H or OR®, NHR', NR'OR";

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 heteroyelic ring wherein R is -

[CHa]s and R is absent;

is H, aikanyl, alkenyl. alkynyl, cycloalkyl, heterocycloalkyl, aryl,
alkanyloxy, alkenyloxy, alkynyloxy, -O-aryl; -O-cycloalkyl, -O-
heterocycloalkyl, halogen, aminoalkanyl, amincalkenyl, aminoalkynyl,
alkanylamino, alkenylamino, alkynylaminoc, hydroxylamino,
hydroxylalkanyl, hydroxylalkenyl, hydroxylalkynyl, haloalkanyloxy,
haloalkenyloxy, haloalkynyloxy, heteroaryl, alkanylthio, alkenylthio,
alkynylthio,  -S-aryl;  -S-cycloalkyl, -S-heterocycloalkyl, aralkyl,
haloalkanyl, haloalkeny! or haloalkynyl;

is H, alkanyl, alkenyl, alkynvl, cycloalkyl, heterocycloalkyl, aryl or

heteroaryl;

is H, OH, alkanyloxy, alkenvloxy, alkynyloxy, G-aryl, alkanyi, alkenyl,

alkynyl or arvl;

is H, alkanyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl,
aralkyl,  alkanyloxyalkanyl,  alkanyloxyalkenyl,  alkanvloxyalkynyl,
alkenyloxyalkanyl, alkenyloxyalkenyi, alkenyloxyalkynyl,
alkynyloxyalkanyl, alkynyloxyalkenyl, alkynyloxyalkvnyl, acylalkanyl,
(acyloxylalkanyl, (acyloxyjalkenyl, (acyloxy)alkynyl acyl. non-symmetrical
(acyloxy)alkanyldiester, non-symmetrical (acyloxy)alkenyldiester, non-
symmetrical (acyloxy)alkynyldiester, or dialkanylphosphate,
dialkenylphosphate or dialkynylphosphate;

is H, OH, alkanyl, alkenyl, alkynyl. aryl, alkanvloxy, alkenyloxy,
alkynyloxy, -O-aryl, cycloalkyl, heterocycloalkyl, or -O-cycloalkyl, -O-

heterocycloalkyl;

is hydrogen, alkanyl, altkenyl or alkynyl;
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is an alkanyl, alkenyl, alkynyl, arvl, heteroaryl, heterocycloalkyl or
cycloalkyl group or a fused bi-or tricyclic ring system wherein one phenyl
ring is fused to one or two monocyclic cycloalky! or heterocycloalkyl rings
or one bicyclic cycloalkyl or heterocycloalkyl ring, or wherein two phenyl
rings are fused to a monocyclic cycloalkyl or heterocycloalkyl ring, wherein
monocyclic and bicyclie cycloalkyl and heterocycloatkyl 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, haloalkenyloxy, haloalkynyloxy, alkanyl, alkenyl, alkynyl,
aryl, hetercaryl. heterocycloalkyl or cycloalkyl group or a fused bi-or
tricyclic ring system wherein one phenyl ring is fused to one or two
monocyclic cycloalkyl or heterocycloalkyl rings or one bicyelic cycloalkyl
or heterocycloalkyl ring, or wherein two phenyl rings are fused to a
monocvelic cycloalkyl or heterocycloalkyl ring. and wherein all of the
aforementioned groups may optionally be substituted by one or more

substituents R™, or Y 1s

wherein R', X, A, Z', Zz, R®, R% E and p are as defined herein;

m tsQort:
il isGorl;
) isOorl;

q isorl;
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8
T 1sQorl;
$ is 0 to 2: and
t is 0 to 3.
5 06 A pharmaceutical composition comprising a compound as defined in any of aspects

I to 5 1n free form or in the form of a pharmaceutically 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.
10
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 (1) comprise the following substances:

Formula I :
22
E f/ HR3 -
- [Dn—FCHR?) 14~ Y
r \Rs
20 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 5, O, N,

25 NR?, 80O, and SO;
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is a single bond or NH

is O, S, SO», NRY, or CH;

is O, S, or NR’,

is 0, S, or NR°;

independently represents H, halogen, haloalkanyl, haloalkenyl, haloalkynyl,
haloalkanyloxy, haloalkenyloxy, halealkynyloxy, -CO;R™, -80;H, -OH, -
CONR*R™, -CR™Q, -SO;-NR*R', -NO,, -S0,-R"", -SO-R* -CN,
alkanyloxy, alkenyloxy, alkynyloxy, alkanylthio, alkenylthio, alkynylthio,
aryl, -NR"7-COy-R’, -NR7-CO-R*, -NR"'-80,-R", -0-CO-R*, -0-CO,-R*,
-0-CO-NR*R™"; cycloalkyl, heterocycloalkyl, alkanylamino, alkenylamino,
alkynytamino, hydroxyalkanylamino, hvdroxyalkenylamino,

hydroxyalkynylamino, -SH, heteroaryl, alkanyl, alkenyl or alkynyl;

independently represents H, alkanyl, alkenyl, alkynyl, cycloalkyl,
heterocycloalkyl, aminoalkanyl, aminoalkenyl, aminoalkynyl, alkanyloxy,
alkenyloxy, alkynyloxy, -OH, -SH, alkanylthio, alkenylthio, alkynylthio,
hydroxyalkanyl, hydroxyalkenyl, hydroxyalkynyl, haloalkanyl, haloalkenyl,
haloalkynyl, haloalkanyloxy, haloalkenvloxy, haloalkynvloxy, aryl or

heteroaryl;

independently represents H, -CO-R™, -CONR"R™"", -CR0, -SG:NR™, -
NR"'-CO-haloalkanyl, haloalkenyl, haloalkynyl, -NG,, -NR-80;-
haloalkanyl, haloalkenyl, haloalkynyl, -NR-80s,-alkanyl, -NR-50;-
alkenyl, -NR'-S80;-alkynyl, -SOj-alkanyl, -SOs-alkenyl, -SOs-alkynyl,
-NR-CO-alkanyl, -NR"'-CO-alkenyl, -NR-CO-altkynvyl, -CN, alkanyi,
alkenyl, alkynyl, cycloalkyl, heterocyeloalkyl, aminoalkanyl, aminocalkenyl,
aminoalkynyl, alkanylamino, alkenylamino, alkynylamino, alkanyloxy,
alkenvloxy, alkynyloxy, - cycloalkyloxy, -OH. -SH, alkanylthio,
alkenylthio, alkynylthio, hydroxyalkanyl, hydroxyalkenyl, hydroxyalkynyl,
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hydroxyalkanylamino, hydroxvalkenylamine, hydroxyalkynylamino,
halogen,  haloalkanyl,  haloalkenyl, haloalkynyl, haloalkanyloxy,
haloalkenyloxy, haloalkynyloxy, aryl, araikyl or heteroaryl;

independently represents hydrogen, haloalkanyl, haloalkenyl, haloalkynyl,
hydroxyalkanyl, hydroxyalkenyl, hydroxvyalkynyl, alkanyl, alkenyl, alkynyl,
cycloalkyl, heterocycloalkyl, aryl, heteroaryl, aminoalkanyl, aminoalkenyl

or aminoalkynyl
independently represents H or alkanyl

is H or OR’, NHR", NR'OR’;
or R” together with the nitrogen atom which is attached to R® forms a § to 7
membered, preferably 5 or 6 membered heteroyelic ring wherein R is -

[CH:]s and R" is absent:

is H, alkanyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl,
alkanyloxy, alkenyloxy, alkynyloxy, -O-aryl, -O-cycloalkyl, -O-
heterocycloalkyl, halogen, aminoalkanyl, aminoalkenyl, aminocalkynyl,
alkanylamino, alkenylamino, alkynylamino, hydroxylamino,
hydroxylalkanyl, hydroxylalkenyl, hydroxylalkynyl, haloalkanyloxy,
haloalkenyloxy, haloalkynyloxy, heteroaryl, alkanylthio, alkenylthio,
alkynylthio,  -S-aryl;  -S-cycloalkyl,  -S-heterocycloalkyl,  aralkyl,
haloalkanyl, haloalkenyl or haloalkynyl;

is H, alkanyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl or

heteroaryl;

is H, OH, alkanyloxy, alkenyloxy, alkynyloxy, O-aryl, alkanyl, alkenyl,
alkynyl or aryi;

is H, alkanyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl,
aralikyl,  alkanyloxyalkanyl,  alkanvloxyalkenyl,  alkanyloxyalkynyl,



10

13

20

25

30

WO 2010/128050

PCT/EP2010/056042

alkenvloxyalkanyl, alkenvloxyalkenyi, alkenyloxyalkynyl,
alkynyloxyalkanyl, alkynyloxyalkenyl, alkynyloxyalkvnyl, acylalkanyl,
(acyloxy)alkanyl, (acyloxy)alkenyl, (acyloxy)alkynyl, non-symmetrical
(acyloxy)alkanyldiester, non-symmetrical (acyloxy)alkenvldiester, non-
symmetrical (acyloxy)alkynyldiester, or diatkanylphosphate,
dialkenylphosphate or dialkynylphosphate;

is H, OH, alkanyl, alkenyl, alkynyl, aryl, alkanyloxy, alkenyloxy,
alkynyloxy, -O-aryl, cycloalkyl, heterocycloalkyl, or -O-cycloalkyl, -O-

heterocycloalkyl;

is hydrogen, alkanyl, alkenyl or alkynyl;

is an alkanyl, alkenyl, alkynyl, aryl, heteroaryl, heterocycloalkyl or
cycloalkyl group or a fused bi-or tricyclic ring system wherein one phenyl
ring is fused to one or two monocyclic cycloalkyl or heterocycloalkyl rings
or one bicyclic eycloalkyl or heterocycloalkyl ring, or wherein two phenyl
rings are fused to a monocyelic cycloalkyl or heterocyeloatky! ring, wherein
monocyclic and bicyclic cycloalkyl and heterocycloatkyl 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, haloalkenyloxy, haloalkynyloxy, alkanyl, alkenyl, alkynyl,
aryl, hetercaryl, heterocycloalkyl or cycloalkyl group or a fused bi-or
tricyclic ring system wherein one phenyl ring is fused to one or two
monocyclic cycloalkyl or heterocycloalkyl rings or one bicyclic cycloalkyl
or heterocycloalkyl ring, or wherein two phenyl rings are fused to a
monocychic cycloalkyl or heterocycloalkyl ring, and wherein all of the
aforementioned groups may optionally be substituted by one or more

substituents R™, er Y is
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Z‘i
wherein R', X, A, Z', 2%, R®, R>, E and p are as defined herein;

m 1s O or i;
n isOorl;
p isforl;
q isforl,
T ishori;
8 is 0 to 2; and
t 15 0 to 3;

In another preferred embodiment, the present invention relates to a compeund of 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 8, O, N,
NRY, SO, and SO;

L is a single bond

D is 0, S, 8Os, NR”, or CHy;

A is O, S, or NR’;

7’ is 0, S, or NR;
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independently represents H, halogen, haloalkanyl, haloalkenyl, haloalkynyl,
haloalkanyloxy, haloalkenyloxy, haloalkynyvloxy, -CO;R"", -SOsH, -OH, -
CONR*R™, -CR70O, -S80,-NR*R™, -NG,;, -S0:-R™7, -SO-R*, -CN,
alkanvloxy, alkenyloxy, alkynyloxy, alkanylthio, alkenylthio, alkynylthio,
aryl, -NR"'-COx-R’, -NR-CO-R*, -NR"-80;-R", -O-CO-R*, -0-CO,-R¥,
-O-CO-NR*R™; cycloalkyl, heterocycloalkyl, alkanylamino, alkenylamino,
alkynylamino, hydroxyalkanylamino, hydroxyalkenylamino,

hydroxyvalkynylamino, -SH, heteroaryl, alkanyl, alkeny! or alkynyl;

independently represents H, alkanyl, alkenyl, alkynyl, cycloalkyl,
heterocycloalkyl, aminoalkanyl, aminoalkenyl, aminoalkynyl, alkanyloxy,
alkenyloxy, alkynyloxy, -OH, -SH, alkanylthio, alkenylthio, alkynylthio,
hydroxyalkanyl, hydroxyalkenyl, hydroxyalkynyl, haloalkanyl, haloalkenyi,
haloalkynyl, haloalkanyloxy, haloalkenvloxy, haloalkynyloxy, aryl or

heteroaryl;

independently represents H, -CG,R™, ~CONR"R™"", -CR7O, -SO;NR™, -
NR7-CO-haloalkanyl. haloalkenyl, haloalkynyl, -NG;, -NR7-SO;-
haloalkanyl, haloalkenyl, haloalkynyl, -NR-8Os-alkanyl, -NR"-SO,-
alkenyl, -NR-80s-alkynyl, -SOs-alkanyl, -SOs-alkenvi, -SOp-alkynyl,
-NR7-CG-alkanyl, -NR.CQO-alkenyl, -NR-CQO-alkynyl, -CN, alkanyl,
atkenvyl, alkynyl, cycloalkyl, heterocycloalkyl, aminoalkanyl, aminoalkenyl,
aminoalkynyl, alkanylamino, alkenylamine, alkynylamino, alkanyloxy,
alkenyloxy, alkynyloxy, - cycloalkyloxy, -OH, -SH, alkanylthio,
alkenvlthio, alkynylthio, hydroxvyalkanyl, hydroxyalkenyl, hydroxyalkynyl,
hydroxyaikanylamino, hydroxyalkenylamino, hvdroxyalkynylamino,
halogen,  haloalkanyl,  haloalkenyl,  haloalkynyl, halcalkanyloxy,
haloalkenyloxy, haloalkynyloxy, aryl, aralkyl or heteroaryl;

independently represents hydrogen, haloalkanyl, haloalkenyl, haloalkynyl,
hydroxyalkanyl, hydroxyalkenyl, hydroxvalkynyl, alkanyl, alkenyl, alkynyl,
cycloalkyl, heterocycloalkyl, aryl, heteroarvl, aminoalkanyl, aminoalkenyl

or amincalkynyl
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independently represents H or alkanyl

is H or OR®, NHR’, NR'OR’;
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 R” is -

[CH.,], and R® is absent;

is H, alkanyl, alkenyl, alkynyl, cvcloalkyl, heterocycloatkyl, aryl,
alkanyloxy, alkenyloxy, alkynyloxy, -O-aryl; -O-cycloalkyl, -O-
heterocycloalkyl, halogen, aminoalkanyl, aminoalkenyl, aminoalkynyl,
alkanylamino, alkenylamino, alkynylamino, hydroxylamino,
hydroxylalkanyl, hydroxylalkenyl, hydroxylalkynyl, haloalkanyloxy,
haloalkenyloxy, haloalkynyloxy, heteroaryl, alkanylthio. alkenylthio,
alkynyithio,  -S-aryl;  -S-cycloalkyl,  -S-heterocycloalkyl,  aralkyl,
haloalkanyl, haloalkenyl or haloalkynyi;

is H, alkanyl, alkenyl, alkynyl, ecycloalkyl, heterocycloalkyl, arylt or

hetercaryl;

is H, OH, alkanyloxy, alkenvloxy, alkynyloxy, O-aryl, alkanyi, alkenyl,
atkynyl or aryl;

is H. alkanyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl,
aralkyl,  alkanyloxyalkanyl,  alkanyloxyalkenyl,  alkanyloxyalkynyl,
alkenyloxyalkanyl, alkenyloxyalkenyl, alkenyloxyalkvnyl,
alkynyloxyalkanyl, alkynyloxyalkenyl, alkynyloxvalkynyl, acylmethyl,
(acyloxyialkanyl, (acyloxyjalkenvl, (acvloxy)alkynyl, non-symmetrical
{acyloxyjalkanyldiester, non-symmetrical (acyloxy)alkenyldicster, non-
symmetrical {acyloxy)atkynyldiester, or dialkanviphosphate,
dialkenyiphosphate or dialkynylphosphate;
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is H, OH, alkanyl, alkenyl, alkynvl, aryl, alkanyloxy, alkenyloxy.
alkynyloxy, -G-aryl, cycloalkyl, heterocycloalkyl, or -O-cycloalkyl, -O-
heterocycloalkyl;

is hydrogen, alkanyl, alkenyl or alkynyl;

1s an alkanyl, alkenyl, alkynyl, aryl, heteroaryl, heterocycloalkyl or
cycloalkyl group or a fused bi-or tricyclic ring system wherein one phenyl
ring is fused to one or two monocyclic cycloalkyl or heterocyeloalkyl rings
or one bicyclic cycloalkyl or heterocycloalkyl ring, or wherein two phenyl
rings are fused to a monocyclic cycloalkyl or heterocycloalkyl ring, wherein
monocyclic and bicyclic cycloalky! and heterocycloalkyl rings are as
defined herein, and wherein all of the aforementioned groups may optionally

be substituted by one or more substitucnts R”

is  hydrogen, halogen, haloalkanyl, haloalkenyl,  haloalkynyl,
haloalkanyloxy, haloalkenyloxy, haloalkynyloxy, alkanyl, alkenyl, alkynyl,
aryl, heteroaryl, heterocyeloalkyl or cycloalkyl group or a fused bi-or
tricvelic ring system wherein one phenyl ring is fused to one or two
monecyclic cycloalkyl or heterocycloalkyl rings or one bicyclic cyeloalkyl
or heterocyclealkyl ring, or wherein two phenyl rings are fused to a
monocyclic cycloalkyl or heterocyeloalkyl ring, and wherein all of the

aforementioned groups may optionally be substituted by one or more

22
i
n —N_ P
RB

RZ

substituents R, o7 Y is

(R,

Z1
wherein R', X, A, 2!, 7>, R®, R?, E and p are as defined herein;

m isOorl;
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n 1sGorl;
P is0orl;
q isborl;
r isGorl;
g is 0 to 2; and
t is 0 to 3;

In another preferred embodiment, the present invention relates to a compound of formula 1,

wherein

A

R*

is an aromatic or non-aromatic 3- 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,

NR' 8O, and S0

is NH

is O, S, SO, NR*, or CHo;

is 3, 5, or NR™:

is O, S. or NR”:

independently represents H, halogen, haloalkanvl, haloalkenyl, haloalkynyl,
haloalkanyloxy, haloalkenyloxy, haloalkynyloxy, -CO.R™, -8O;H, -OH, -
CONR*R™, -CR7Q, -80,-NR*R™, -NO;, -8S0O--R, -SO-R* -CN,
alkanvloxy, alkenyloxy, alkynyloxy, alkanylthio, alkenylthio, alkynylthio,
aryl, -NR7-CO,-R°, -NR7-CO-R*, -NR7-S0,-R", -O-CO-R*, -0-CO;-R¥,
-O-CO-NR*R™"; eycloalkyl, heterocycloalkyl, alkanylamino, alkenylamino,
alkynylamino, hydroxyalkanylamine, hydroxyalkenylamino,

hydroxyalkynylamino, -SH, heteroaryl, alkanyl, alkenyl or alkynyl;

independently represents H, alkanyl, alkenyl, alkynyl, cycloalkyl,

heterocycloalkyl, aminoalkanyl, aminoalkenyl, amincalkynyl, alkanyloxy,
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alkenyloxy, alkynyloxy, -OH, -SH, alkanylthio, alkenylthio, alkynylthio,
hydroxyalkanyl, hydroxyalkenyl, hydroxyalkynyl, haloalkanyl, haloalkenyl,
haloalkynyl, haloalkanyloxy, haloalkenyloxy, haloalkynyloxy, aryl or

heteroaryl;

independently represents H, -CO,R™", -CONRVR'"", -CR"0, -SO;NR, -
NR-CO-haloalkanyl, haloalkenyl, haloalkynyl, -NO;, -NR-SO;-
haloalkanyl, haloalkenyl, haloalkynyl, -NR''-80;-alkanyl, -NR.80,-
alkenyl, -NR'-8O;-alkynyl, -SO;-alkanyl, -8$O,-alkenyl, -5O;-alkynyl,
-NR"-CO-alkanyl, -NR-COG-alkenyl, -NR"'-CG-alkynyl, -CN, alkanyl,
alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aminoalkanyl, aminoalkenyl,
aminoalkynyl, alkanylamino, alkenylamino, alkynylamino, alkanyloxy,
alkenyloxy, alkynyloxy, - cycloalkvlioxy, -OH, -SH, alkanylthio,
alkenylthio. altkynylthio, hydroxyalkanyl, hydroxyalkenyl, hydroxyalkynyl,
hydroxyalkanylamino, hydroxyaltkenylamino, hydroxyalkynylamino,
halogen,  haloalkanyl,  haloalkenyl,  haloalkynyl, halcalkanyloxy,

haloalkenyloxy, haloalkynyloxy, aryl, aralky! or heteroaryl;

independently represents hydrogen, haloalkanyl, haloalkenyl, haloalkynyl.
hydroxyaikanyl, hydroxyalkenyl, hydroxyalkynyl, alkanyl, alkenyl. alkynyl,
cycloalkyl, heterocycloalkyl, arvl, heteroaryl. aminoalkanyl, aminoalkeny!

or aminoaikynyl
independently represents H or alkanyl

is H or OR®, NHR', NR'OR;
or R? together with the nitrogen atom which is attached 10 R® forms a 5 1o 7
membered, preferably 5 or 6 membered heteroyelic ring wherein R” is -

[CHa], and R? is absent;

is H. alkanyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl,
alkanyloxy, alkenyloxy, alkynvioxy, -O-aryl; -O-cycloalkyl, -O-

heterocycloalkyl, halogen, aminoalkanyl, aminecalkenyl, aminoalkynyl,
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alkanylamino, alkenylamino, alkynylamino, hydroxylamino,
hydroxylalkanyl, hydroxylalkenyl, hydroxylalkynyl, haloalkanyloxy,
haloalkenyloxy, haloalkynyloxy, heteroaryl, alkanylthio, alkenylthio,
alkynylthio,  -S-aryl;  -S-cycloalkyl, -S-heterocycloalkyl,  aralkyl,
haloalkanyl, halealkenyl or haloalkynyl;

is H, alkanyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl or

heteroaryl;

1s H, OH, alkanyloxy, alkenyloxy, alkynyloxy, O-aryl, alkanyl, alkenyl,
alkynyl or aryl;

1s H, alkanyl. alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl,
aralkyl,  alkanyloxyalkanyl, alkanyloxyalkenyl,  alkanvloxyalkynyl,
alkenyloxvalkanyl, alkenvloxyalkenyl, alkenyloxvalkynyl,
atkynyloxyalkanyl, alkynyloxyalkenyl, alkynyloxyalkynyl, acylmethyl,
(acyloxy)alkanyl, (acyloxy)alkenyl, (acyloxylalkynyl, non-symmetrical
{acyloxyjalkanyldiester, non-symmetrical (acyloxy)alkenyldiester, non-
symmetrical (acvloxyjalkynyldiester, or dialkanvlphosphate,

dialkenylphosphate or dialkynylphosphate;

is H, OH, alkanyl, aikenyl, alkynyl, arvl, alkanyloxy. alkenyloxy,
alkynyloxy, -O-aryl, cycloalkyl, heterocycloalkyl, or -O-cycloalkyl, -O-
heterocycloalkyi;

is hydrogen, alkanyl, alkeny! or alkynyl;

1s an alkanyl, alkenyl, alkynyl, arvl, heteroaryl, heterocycloatkyl or
cycloalkyl group or a fused bi-or tricyclic ring system wherein one phenyl
ring 1s fused to one or two monocyclic cycloalkyl or heterocycloalkyl rings
or one bicyclic cycloalkyl or heterocycloalkyl ring, or wherein two phenyl
rings are fused tc a monocvyelic cycloalky! or heterocycloalkyl ring, wherein

monocyclic and bicyclic cycloalkyl and heterocycloalkyl 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, haloalkenyloxy, haloalkynyloxy, alkanyl, alkenyl, alkynyl,
aryl, heteroaryl, heterocycloatkyl or cycloalkyl group or a fused bi-or
tricyclic ring system wherein one phenyl ring is fused to one or two
monocyclic cycloalkyl or heterocycloalkyl rings or one bicyclic cycloalkyl
or heterocycloalkyl ring, or wherein two phenyl rings are fused to a
monocyclic cycloalkyl or heterocycloalkyl ring, and wherein all of the
aforementioned groups may optionally be substituted by one or more
substituents R*, or Y is

72

®) 1S
t L N
RS
R2
7'
wherein R, X, A, Z', Z°, R®, R?, E and p are as defined herein;
m 1s0orl;
n isUorl;
p isGorl;
g islori;
r 1;
8 is O to 2; and
£ 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-membered hydrocarbon ring wheretn

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,

NRY, 8O; and SO;

1s a single bond or NH

is O

is O

is O

independently represents M, halogen, haloalkanyl, , haloalkanyloxy, -
COzR™, -OH, -CN, alkanyloxy, cycloalkyl, heterocycloalkyl, alkanylamino,

heteroaryl, alkanyl,;

independently represents H, alkanyl, R’ independently represents H,

cycloalkyl, hydrexyalkanyl, halogen, haloalkanyl, haloalkanyloxy,

independently represents hydrogen, alkanyl

is H or OR®,

is H.

1s H, atkanyi, , cycloalkyl,

is H, alkanyl,

is hydrogen, alkanyl,

is an aikanyl, aryl, heteroaryl, heterocycloalkyl 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, heterocycloalkyl or cycloalkyl group wherein all of the
aforementioned groups may optionally be substituted by one or more

substituents R,

5 m isQorl;
n isQorl;
q isGorl;
T isQorl;
and

10 t isGort;

an alkanyl group, if not stated otherwise, denotes a linear or branched C-Cg-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 C,—Cg—alkenyl 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 alkynyl group, if not stated otherwise, denotes
a linear or branched C:—Cg-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 alkynyl groups can

20 optionally be substituted by one or more substituents R®, preferably by halogen.

from the group comprising —CH;, —-CoHs, -CH=CH,, —-C=CH, —~C3H,, -CH(CHj3;),, —~CH»-
CH=CH,, -C{CH3)=CH,, —-CH=CH-CH;, —C=C-CH;, —-CH,—C=CH. —C4Ho, ~CHr
25 CH(CHs)s, -CH(CH;)}—CoHs, =C(CHs)s, —CsHi1, —CoHya, —C(R” )3, ~Co(R%s, -CH—C(R™),
—C4(R%,, —CHe—C(R%)3, —CHsCH=CH,, —CH=CH-C,Hs, —~CH=C(CH:);, —CH,—
CH=CH-CHs, ~CH=CH-CH=CH,, -C;H,;C=CH, —C=(~C5Hs, -CH~C=C-CH,, C=C-
CH=CH,, ~CH=CH-C=CH, —(=C—C=CH, -CoHCH(CHs),. -CH(CH;3)~C3H;, —~CHx-
CH(CH3)-CaHs, “CH{CH;)}-CH(CH3)z, -C{CH;3)—CaHs, ~CH—C(CHs)s, —C3H—CH=CH,,
30 —CH=CH-C3;H; -CyHi~CH=CH-CH,, -CH—CH=CH C,Hs, ~CH,~CH=CH-CH=CH,,
—CH=CH-CH=CH-CH;, —~CH=CH-CH;-CH=CH,, ~C(CH3)=CH-CH=CH,,
—CH=C(CH3)~CH=CH., —CH=CH-C(CH;)=CH,, ~CH—CH=C(CH;)a, -
C(CH;)=C(CH3), —C3He-C=CH., —C=C-C3H;, ~CH—C=C—CH;, —CH-C=(-C;Hs,
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~CHy-C=C-CH=CH,, -CH>~CH=CH-C=CH, -CH,—C=C-(C=CH, -C=C-CH=CH-CH,,
—CH=CH-C=C-CH,;. -C=C-C=C-CH;, (=C-CH,CH=CH,, -CH=CH-CH,-C=CH,
—C=C-CH,C=CH, ~C(CHy=CH-CH=CH,, —CH=C(CH;}CH=CH,, -CH=CH-
C(CH3)=CH;, —C(CH;)=CH-C=CH, —~CH=C(CH;)-C=CH, ~C=C-C(CH;3)=CH,, -CiHe¢
CH(CH3)s, —CoHs~CH(CH;-CoHs, -CH({CH;)—C4Ho, <CH,~CH(CH:)}-C3H4, -CH(CH1)-
CHy-CH(CHj),, ~CH(CH3)~CH(CH3)}-C;Hs, —CH—CH{CH;)-CH(CH,),, —CHx-
C(CH3)-CoHs, —C(CH3);-CsHy, —C(CHz)e-CH(CHa)o, —CoHe—C(CHz)a, —CH(CH3)-
C(CH;)s, —CiHy—CH=CH,, -CH=CH-C4H,, —C3HCH=CH-CH;, -CH,-CH=CH-C;H,
~CoHy~-CH=CH-C,Hs, ~CH~C(CH3)=C(CHs);, —CoH4—CH=C(CH,),, -C4Hs—C=CH., -~
C=C-C4Hy, ~C3H~C=C-CH;, -CH-C=C-C3H7, —CoHy—C=C~C5Hs, wherein in all of the
above-mentioned groups, ope or more of the hydrogen atoms can be replaced by a

substituent R°, preferably by halogen;

R’ independently represents H, -CO.R'", -CONR'R'! -CR''0, -SO,NRY, -NR'-CO-
haloalkanyl, haloalkenyl, haloalkynyl, -NO;, -NR'-SOs-haloalkanyl, haloalkenyl,
haloalkynyl, -NR'-$O,-alkanyl, -NR'*-8C,-alkenyl, -NR'"-SOs-alkynyl, -SOs-alkyl, -
SOs-alkenyl, -SO;-alkynyl, “NR'"-CO-alkanyl, -NR'*-CO-alkenyl, NR'"-CO-alkynyl, -
CN, alkanyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aminoalkanyl, aminoalkenyl,
aminoalkynyl, alkanylamino, alkenylamino, alkynylamino, alkanyloxy, alkenyloxy.
alkynyloxy, cycloalkyloxy, -OH, -SH, alkanylthio, alkenylthio, alkynylthio,
hydroxyaikanyl, hydroxyalkenyl, hydroxyalkynyl, hydroxyalkanylamino,
hydroxyalkenylamino,  hydroxyalkynylamino, halogen, haloalkanyl, haloalkenyl,

haloalkynyl, haloalkanyloxy, haloalkenyloxy, haloalkynyloxy. aryl, aralkyl or heteroaryl;

R'"  independently represents hydrogen, haloalkanyl, haloalkenyl, haloalkynyl,
hydroxyalkanyl, hydroxyalkenyl, hydroxyalkynyl, alkanyi, alkenyl. alkynyl, cycloalkyl,

heterocycloalkyl, aryl, heteroaryl, aminoalkanyl, aminoalkeny! or aminoalkynyl
R independently represents H or alkanyi
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



10

I5

20

25

30

WO 2010/128050 PCT/EP2010/056042

23

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
R’ as defined above, and wherein in the cycloalkyl group one or two non-consecutive
methylene groups may be replaced by a C=0 or C=NR’ group; non-limiting examples of
the cycloalkyl group arc 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 R” as defined above;

a heterocycloalkyl 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 heterocycloalkyl group one or more of the carbon
atoms of the in the hydrocarbon ring or ring system is replaced by a group selected from
the group comprising -N(R"-, -0-, -S-, -S5{0)-, -5(O)>-; wherein the heterocycloatkyl
group optionally comprises one or more double bonds, and wherein the heterocycloalkyl
group is optionally substituted by one or more residues R’ as defined above. and wherein
in the heterocyeloalkyl group one or two methylene groups may be replaced by a C=0 or
C=NR’ group; non-limiting examples of the heterocycloalkyl sroup are azepan-1-yl,
piperidinyl, in particular piperidin-1-yl and piperidin-4-yl, piperazinyl, in particular N-
piperazinyl and [ -alkylpiperazine-4-vl, morpholine-4-yl, tetrahydrofuranyl,
tetrahydrothienyl, pyrrolidinyl, tetrahydropyranyl, tetrahydrothiophen, sulfolanyi, sulfolenyl,
oxazohinyl, isoxazolinyl, oxazolidinyl, oxazolidinon-yl, wherein in the afore-mentioned
groups optionaily one or more of the hydrogen atoms is replaced by a residue R” as defined

above;

an alkanyloxy, alkenyloxy or alkynyloxy group denotes an —O-alkanyl, —~O-alkenyl or ~O-
alkynyl group, the alkanyl, alkenyl or alkynyl group being as defined above; the

alkanyloxy group is preferably a methoxy, ethoxy, 1sopropoxy, -butoxy or pentoxy group:

an alkanylthio, alkenyithio or alkynylthio group denotes an -S-alkanyl, —S-alkenyl or —S-
alkynyl group, the alkanyl, alkenyl or atkynyl group being as defined above.
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a haloalkanyl, haloalkenyl or haloalkynyl group denotes an alkanvl, alkenyl or alkynyl
group which is substituted by one to five halogen atoms, the alkanyt, alkenyl or alkynyl
group being as defined above; the haloalkanyl group is preferably a -C(R'). , —Co(R™¥)s, —
CHz-C(R")1, ~CHr-C(R" )3, ~CH(CHAR'D)), —C3(R'Y); or —CoH—C(R')s wherein
instances of R'* may the same or different and each R™ is independently selected from F,

ClL, Bror 1, preferably F;

a hydroxyalkanyl, hydroxyalkenyl or hydroxyalkynyl, group denotes an HO-alkanyl, HO-
alkenyl or HO-alkynyl group, the alkanyl, alkenyl or alkynyl group being as defined

above;

a haloalkanyloxy, haloalkenyloxy or haloalkynyloxy group denotes an alkanyloxy,
alkenyloxy or alkynyloxy group which is substituted by one to five halogen atoms, the
alkanyl, alkenyl or alkynyl group being as defined above: the haloalkanyloxy,
haloalkenyloxy or haloalkynyloxy group is preferably a —OC(RIZ};;, —OCZ(RD)S, —OCH—
C(Rlz)g, «OCH(CHQ{RH}}Q, —OC;{RD}; or *’OC}H;}“"C(R}E)l wherein instances of R" may
the same or different and each R'? is ndependently selected from F, Ci, Br or I, preferably
F,

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

preferably cyclopropoyx, cyclobutoxy and cyclopentoxy

a hydroxyalkanylamino, hydroxyalkenylamino or hydroxyalkynylamino group denotes an
(HO-alkanyl},-N—, (HO-alkenyl);-N— or (HO-alkynyl),-N— group or HO-alkanyl-NH-,
HO-alkenyl-NH- or HO-alkynyl-NH- group, the alkanyl, alkenyl or alkynyl group being

as defined above;
an alkanylamino, alkenylamino or alkynylamino group denotes an HN-alkanyl, HN-
alkenyl or HN-alkynyl or N-dialkanyl, N-dialkeny! or N-dialkynyl group, the alkanyl,

atkenyl or alkynyl group being as defined above:

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 monocyelic 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
preferably—0-CeHs-R’, m-CiHa—R", -pCcHa-R’, or phenyl, I-naphthyl, 2-naphthyl,
anthracenyl, in particular 1-anthracenyl! and 2-anthracenyl group which may optionally be
susbstituted by one or more R’, more preferably a phenyl group, ~0-CgHs~R", —m—~CeHs

R, p-CeHsR7

a heteroaryl group denotes a aromatic 5-membered monocyclic aromatic hydrocarbon
group wherein at least one of the carbon atoms is replaced by a heteroatom Iike O, N, S, or
a - or a 6-membered monocyelic 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-membered, aromatic or nonaromatic hydrocarbon ring,
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-yl. thiazol-5-yl,
isothiazol-3-yl, isothiazol-4-yl, isothiazol-5-vl, 1,2 4-oxadiazol-3-yl, 1,2 4-oxadiazol-5-yl,
1,2, 4-thiadiazol-3-yl, 1,2 4-thiadiazol-5-yl, 1,2,5-oxadiazol-3-yl, 1,2.5-oxadiazol-4-vl,
1,2,5-thiadiazol-3-yl, l-imidazolyl, 2-imidazolyl, 1,2,5-thiadiazol-4-yl, 4-imidazolyl,
L-pyrrolyl, 2-pyrrolyl, 3-pyrrolvi, 2-furanyl, 3-furanyl, 2-thicnyl, 3-thienyl, 2-pyridyl, 3-
pyridyl, 4-pyridyl, Z-pyrimidinyl, 4-pyrimidinyl, 3-pyrimidinyl, 3-pyridazinyl, 4-
pyridazinyl, 2-pyrazinyl, l-pyrazolyl, 3-pyrazolyl, 4-pyrazolyl, [H-tetrazol-2Z-yl, 1H-
tetrazol-3-yl, tetrazolyl, indolyl, indolinyl, benzo[b]furanyl, benzo[b]thiophenyl,
henzimidazolyl, benzothiazolyl, quinazolinyl, quinoxazolinyl, or preferably quinolinyl,
tetrahydroquinolinyl, isoquinolinyl, tetrahydroisoquinolinyl group; the heteroaryl group
can optionally be substituted by one or more substituents R, where 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;

an aralkyl group denotes an aryl group as defined above which is connected to the
molecule of the present invention via an alkanmyl, alkenyl or alkynyl bridge, wherein

alkanyl, alkenyl or alkynyl is as defined above: preferred aralkyl groups are —CHy—CeHs
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(benzyl), —CH,—CH»~CHs (phenylethyl), —-CH=CH-C H;, ~C=C-C¢Hs, —0~-CH7-CHy—
R’, -m—CHyCeHa—R’, ~p-CHy—CeHs—R; the aralky! group can optionally be substituted
on the aryl and/or alkanyl, alkeny! or alkynyl part by one or more substituents R®, wherein

R’ is as defined above.

The meaning of E includes alkanyt alkeny! or alkynyl groups optionally substituted by one
or more substituents R, wherein alkanyl alkenyl or alkynyl is defined as above and the
meaning of E further includes a cycloalkyl group optionally substituted by one or more
substituents R® such as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl,
cvelooetyl or carbocyelic aromatic groups such as phenyl, 1-naphthyl, 2-naphthyl,
anthracenyl, in particular 1-anthracenyl and 2-anthracenyl, and heteroaromatic groups such
as N-imidazolyl, Z-imidazolyl, 2-thienyl, 3-thienyl, 2-furany!, 3-furanyl, 2-pyridyl, 3-
pyridyl, 4-pyridyl, 2-pyrimidyl, 4-pyrimidyl, 2-pyranyl, 3-pyranyl, 4-pyranyl, 3-pyrazolyl,
4-pyrazolyl, S-pyrazolyl, 2-pyrazinyl, 2-thiazolyl, 4-thiazolyl, 5-thiazolyl, 2-oxazolvl,
4-oxazolyl and 5-oxazolyl. E also includes fused polycyclic aromatic ring systems such as
GH-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, atkenyl, alkynyl, cycloalkyl or
O-aralkyl, wheremn all of the aforementioned groups may optionally be substituted with
one or more R as defined herein, or alternatively YV 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

22
} ¥

R2

Z?

wherein A, X, R', R%, R 72! 7% and p have the meaning as defined above,
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Brief description of the figures:

1. Structure of the HCV subgenomic replicon of ET cell line. The HCV replicon ET
contains the 5" end of HCV (the HCV Internal Ribosome Entry Site (IRES) and the
first few amino acids of the HCV core protcin} which drives the production of a
firefly luciferase (Luc), ubiquitin (Ubi), and neomyein phosphotransferase (Neo™)
fusion protein. Ubiquitin cleavage releases the Luc and Neo® 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,
NSS5A and NS5B proteins that are required for HCV replication. At the 3' end of the
replicon 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
physiologically functional derivatives, together with a pharmaceutically acceptable diluent

or carrier.

The term “physiologicaliy functional derivative™ as used herein refers to compounds which
are not pharmaceutically active themselves but which are transformed into their
pharmaceuticaily active form in vive, te. 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
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 hydroxyl groups, ester or amide derivatives of

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

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 8, O, N or NR*.

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

-~ & b
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In certain embodiments A 1s 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 8, O or N,

10

In certain embodiments A is selected from the group comprising the following :
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wherein R" and R* are defined as above.

5 In certain embodiments R’ is H, OH, alkanyl, cycloalkyl, halogen, haloatkanyl CO.H or
SOsH or tetrazole.

In certain embodiments R* is OH, NH,, NHOH, NHR7, NR'OR’or OR®,

10 In certain embodiments R® is benzoyloxymethyl, isobutyryloxymethyl, 4-amino-
butyryloxymethyl, butyryloxymethyl, I-(butyryloxy)ethyl, 1-(butyryloxy}-2,2-
dimethylpropyl,  1-diethylphosphonooxyethyl, 2-(2-methoxyethoxy}-acetyloxymethyl,
p-aminobenzoylmethyl, nicotinyloxymethyl, pivalyloxymethyl, glutaryloxymethyl,
[2-(2-methoxyethoxy)ethoxy]-acetyloxymethyl,  Z-(morpholine-4-yl)-ethyl,  1-diethyl-

15 phosphonooxymethyl.



10

15

20

25

WO 2010/128050

PCT/EP2010/056042
31

In certain embodiments R’ is H, alkanyl, alkenyl, alkvnyl, cycloalkyl, aryl, alkanyloxy,
alkenyloxy, alkynyloxy, O-aryl; O-cycloalkyl, halogen, aminocalkanyl, aminoalkenyi,
aminoalkynyl, akanylamino, akenylamino, akynylamino, hydroxylamino, haloalkanyl,
haloalkenyl,  haloalkynyl,  hydroxylalkanyl,  ‘hydroxylalkenyl,  hydroxylalkynyl,
haloalkanyloxy, haloalkenyloxy, haloalkynyloxy, heteroaryl, alkanylthio, alkenylthio,
alkynylthio, S-aryl; S-cycioalkyl, aralkyl, preferably H.

In certain embodiments R* is H, alkanyl, alkenyl, allynyl, cycloaltkyl, aryl or heteroaryl,
preferably H.

In certain embodiments R¥is H or alkanyl, alkenyl, alkynyl, preferably H or methyl.

In certain embodiments Z' and Z7 are both O,

In certain embodiments Y is hydrogen, halogen, alkanyl, alkenyl, alkynyl, aryl, heteroaryl,
cycloalkyl, heterocycloalkyl or 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 [ is as defined herein; in the aforementioned groups, it is furthermore

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

22
(R, LMN/LE}T
e TN

R?

Z1
wherein A, X, R', R* , RY 7! 77 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.

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

membered cycloalkyl or heterocycloalkyl ring, wherein in the tricyclic ring system
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preferably the 5- or 6-membered cycloalkyl or heterocycloalkyl ring is placed between the
two pheny! rings, more preferably the tricyclic ring system is 9H-thioxanthene-10,10-
dioxide, wherein all of the aforementioned groups are optionally substituted by one or

more substituents R’

In certain embodiments E is an alkyl or cycloalkyl group, preferably serected from the
group comprising methyl, ethyl, propy, butyl, cyclopropyl, cyclobutyl, cyclopentyl,
cvclohexyl, cycloheptyl or cyclooctyl, wherein all of the aforementioned groups are

optionally substituted by one or more substituents R’

In certain embodiments E is an aryl or heteroaryl group selected from the group
comprising phenyl, 1-naphthyl, 2-naphthyl, anthracenyl, in particular 1-anthracenyl and 2-
anthracenyl, N-imidazolyl, Z-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-
pyrazolyl, 4-pyrazolyl, 5-pyrazolyl, 2-pyrazinyl, 2-thiazolyl, 4-thiazolvl, 5-thiazolyl, 2-
oxazolyl, 4-oxazolyl and 5-oxazolyl, wherein all of the aforementioned groups arc

optionally substituted by one or more substituents R”.

In certain embodiments E is a fused bi-or trieyclic ring system, which is optionally
substituted by one or more substituents R”, preferably a 9H-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, nitre, halogen,
alkanyloxy, alkenyloxy, alkynyloxy, cycloalkyloxy, haloalkanyl, haloalkenyl, haloalkynyl,
haloalkanyloxy, haloalkenyloxy, haloalkynyloxy, cycloalkyl, hetreocycloalkyl, heteroaryl,
alkanyl, alkenyl, alkyny! or aryl, preferably R” is Br, F, CI, CF5. OCF3, -CN, cyclopropoxy,

cyclobutoxy, isopropoxy, ethoxy or methoxy.
In certain embodiments the heteroaryl group is selected from the group comprising
imidazolyl, thienyl, furanyl, pyridyl, pyrimidyl, pyranyl, pyrazolyl, pyrazinyl, thiazolyl,

1 H-tetrazol-2-vl, 1H-tetrazol-3-yl, or oxazolyl.

In certain embodiments tis 0, ! or 2.
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In certain embodiments s1s D or 1.

In certain embodiments m = 1 and D is O, S, SOy, NR?, or CH,, .preferably S or O, more
preferably O.

In certain embodiments m = 0.
In certain embodiments q = .
10 In certain embodiments n = 0.
In certain embodiments ris O or 1,
In certain embodiments L is a single bond.
15
In certain embodiments g = I, m= 1 and n = 1, wherein preferably D = O and/or R* = H).
In certain embodiments R® = H.
20 In certain embodiments A is cyclopenten, thiophen, thiaziol or dihydrothiophen.
In certain embodiments -(C=Z")-R* is COOH.
In certain embodiments R' = H.
In certain embodiments Y is hydrogen, halogen, haloalkanyl, haloalkenyl, haloalkynyl,
haloalkanyloxy, haloalkenyloxy, haloalkynyloxy, alkanyl, alkenyl, alkynyl, cycloalkyl or
E, preferably F. CF;, OCF;, or phenyl, optionally substituted by one or more substituents
R, more preferably phenyl, optionally substituted by one or more F, CI, methoxy, CFs, or

30 OCF;.

In certain embodiments g =1 andn=~0or ! and m = | and D is preferably O.
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In further particularly preferred embodiment, in compounds of formula (1), D=0 (thus
m=1}, n=0, g=1, t = 1, Z'=0, szO, and E is phenylene which is cither unsubstituted or
substituted with Cl, F and/or CFs or OCF;, and Y is phenyl which is also either
unsubstituted or substituted with Cl, F and/or CF,, OCH;, OCH,CHs, or OCF;, and A is an

aromatic hydrocarbon ring, wherein a carbon is replaced by 8.

In further particularly preferred embodiment, in compounds of formula (1), D=8 (thus
m=1), n=0, g=1, =1, 7!=0, 730 {thus r=1), and E is phenylene which is either
unsubstituted or substituted with Cl, F and/or CF; or OCF;, and Y is phenyl which is also
either unsubstituted or substituted with Cl, F and/or CF; OCH,, OCH:CH;,0r OCF5, and A

18 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=1), R is H (thus n=1), g=1, t=1, Z'=0, Z*=0, and E is phenylene which is either
unsubstituted or substituted with Cl, F and/or CF; or OCFy, and Y is phenyl which is also
either unsubstituted or substituted with Cl, F and/or CF,, OCH;, OCH,CH;s,0or OCF;, and A

1s an aromatic hydrocarbon ring, wherein a carbon is replaced by O.

In a further particularty preferred embodiment, in compounds of formula (1), D=0 (thus
m=1), n=0, g=1, t = 1, Z'=0, Z°=0, and E is phenylene which is either unsubstituted or
substituted with Cl, F and/or CI; or OCF;, and Y is phenyl which is also either
unsubstituted or substituted with Cl, F and/or CF3, OCHx, OCH,CHs, or OCF,, and A 1s an

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

In a further particularly preferred embodiment, in compounds of formula (I), D=S (thus
m=1), n=0, q=1, t=1, Z'=0, 7Z'=0 (thus r=1), and E is phenylene which is either
unsubstituted or substituied with Ci, F and/or CF; or OCF;, and Y is phenyl which is also
either unsubstituted or substituted with Cl, F and/or CF; OCH;, OCH,;CH;j,0r OCF;, and A

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

in further particularly preferred embodiment, in compounds of formula (1), D=0 {thus
m=1), =0, =1, t=1, Z'=0, Z’=0, and E is phenylene which is either unsubstituted or

substituted with Cl. F and/or CF; or OCF;, and Y is phenyl which is alse either
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unsubstituted or substituted with Cl, F and/or CF3, OCH;, OCH,CH;, or OCFy, and A is a

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

In a further particularly preferred embodiment, in compounds of formula (1), D=S (thus
m=1), 0=0, q=1, t=1, Z'=0, Z*=0, and E is phenylene which is either unsubstituted or
substituted with Cl, F and/or CF; or OCF;, and Y is phenyl which is also either
unsubstituted or substituted with Cl, F and/or CF5, OCH., OCH>CH;, or OCFy, and Ais a

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

In a further particularly preferred embodiment, in compounds of formula (1), D=0 (thus
m=1}, n=0, q=1, t=1, Z'=0, Z’=0, and E is phenylene which i1s either unsubstituted or
substituted with Cl, F and/or CFy or OCF;, and Y is phenyl which is also either
unsubstituted or substituted with Cl, T and/or CF3, OCHs, OCH>CH3, or OCF;, and Ais a

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

In a further particularly preferred embodiment, in compounds of formula (I}, D=S (thus
m=1), n=0, g=1. t=1, Z'=0, Z*=0, and E is phenylene which is either unsubstituted or
substituted with Cl, F and/or CF;, OCH;, OCH,CH3, or OCFs, and Y is phenyl which is
also either unsubstituted or substituted with Cl, F and/or CF; or OCF, and A is a five

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

In a further particularly preferred embodiment, in compounds of formula (1), Z'=0, Z*=0,
g=0or 1, t=2, E is phenylene which is either unsubstituted or substituted with C1, F and/or
CFj, OCH,, OCH,CH;, or OCF;, and Y is phenyl which is alse either unsubstituted or
substituted with C1, F and/or CF; or OCF;, and R’ together with the nitrogen atom which 1s
attached to R form a 6 membered heterocyclic ring with the proviso that R is -[CH-], and

R® is absent; and A is furan.

In a further particularly preferrcd embodiment, in compounds of formula (1), Z'=0, 7*=0,
g=0 or 1, t=2, E 1s phenylene which is either unsubstituted or substituted with C1, F and/or
CFj, OCH;, OCH>CH;, or OCF;, and Y is H or F, and R? together with the nitrogen atom
which is attached to R* form a 6 membered heterocyclic ring with the proviso that R? is -

[CH,]s and R” is absent; and A is furan.
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in a further particularly preferred embodiment, in compounds of formula (1), L=single
bond, Z'=0 (thus r=1), Z*=0, ¢=0, t=1, R*=0OH, R*= H and E is phenylenc which is either
unsubstituted or substituted preferably with CI, F and/or CF3, OCH;, OCH>CH;, or OCF;,
and Y is phenyl which is also either unsubstituted or substituted preferably with CI, F
and/or CF3, OCHj, OCH,CH3, 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=single
bond, Z'=0 (thus r=1}, Zz=0, q=0, =1, RZ:OH, R*=H and E is phenylene which is either
unsubstituted or substituted preferably with C1, F and/or CF;, OCH;, OCH,CH;, or OCFs,
and Y is phenyl which is alse either unsubstituted or substituted preferably with Cl, F
and/or CF3, OCH;, OCH,CHs, 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 (1), L=single
bond, Z2'=0 (thus r=13. Z27=0, g=0, t=1, R*=0H, R*= H and E is heteroaryl which is either
unsubstituted or substituted preferably with Cl, F and/or CF3;, OCHj, OCH,CHs, or OCFs,
and Y is phenyl which is also either unsubstituted or substituted preferably with CL, F
and/or CF;, OCH;, OCH>CH;, or OCF3, and A is an aromatic hyvdrocarbon ring, wherein a
carbon is replaced by 5.

In a further particularly preferred embodiment, in compounds of formula (1), L=single
bond, 7'=0 (thus =1}, ZzzO, qg=0, t=1, RZZOH, R~ H and E is heteroaryl which is either
unsubstituted or substituted preferably with Cl, F and/or CF;, OCH;, OCH,CHs, or OCF;,
and Y is pheny!l which is also either unsubstituted or substituted preferably with Cl, F
and/or CFi, OCH;, OCH,CHs, or OCF;, and A is a non-aromatic hydrocarbon ring,

wherein a carboun is replaced by 8.

In a further particularly preferred embodiment, in compounds of formula (I), L=single
bond, Z'=0 (thus 1=1), Z*=0, q=0, t=1, R>=0H, R*= H and E is phenylene 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
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and/or CF3, OCH;, OCH;CHa, or OCF3, and A is an aromatic hydrocarbon ring, wherein a
carbon is replaced by 8.

In a further particularly preferred embodiment, in compounds of formula (1), L=single
bond, Z'=0 (thus r=1), Z=0, ¢=0, t=1, R*=OH, R*= H and E is phenylene which is either
unsubstituted or substituted preferably with C1, F and/or CFy, OCH;, OCH,CH;, or OCF;,
and Y is heteroaryl which is also either unsubstituted or substituted preferably with CL, F
and/for CF;, OCH;, OCH,;CH;, 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
bond, Z'=Q (thus r=1), Z*=0, ¢=0, t=1, R*=0H, R"= H and E is heteroaryl which is either
unsubstituted or substituted preferably with Cl, F and/or CFy, OCH,, OCH,CH;, or OCFs,
and Y is heteroaryl which is also either unsubstituted or substituted preferably with C1, F
and/or CF;, OCH,, OCH,CH;, or OCF,, and A is an aromatic hydrocarbon ring, wherein a

carbon 1s replaced by S.

In a further particularly preferred embodiment, in compounds of formula (1), L=single
bond, Z'=0 (thus r=1}, ZE:O, q=0, t=1, RZIO'H, R'=H and E is heteroaryl which 1s either
unsubstituted or substituted preferably with Cl, F and/or CF3, OCH;, OCH,CH;, or OCF,,
and Y is heteroaryl which is also either unsubstituted or substituted preferably with C1, F
and/or CF;, OCH3, OCH,CHs, or OCF;, and A is a non-aromatic hydrocarbon ring,

wherein a carbon is reptaced by S.

In a further particularly preferred embodiment, in compounds of formula (I}, L=single
bond, Z'=0 (thus r=1), Z’=0, q=0, t=1, R*=0H, R*= H and E is phenylenc which is either
unsubstituted or substituted preferably with CI, F and/or CF5, OCH;, OCH,CH;, or OCF;,
and Y is phenyl which is also cither unsubstituted or substituted preferably with Cl, F

and/or CF;, OCHj, OCH2CHs, or OCF3, 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), Z°=0, q=0, t=1, R>=0H, R*= H and E is phenylene which is either
unsubstituted or substituted preferably with ClL, F and/or CF5, OCH;, OCH,CH;, or OCF;,
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and Y is phenyl which is alse either unsubstituted or substituted preferably with Cl, F
and/or CF3, OCH3, OCH,CHs, or OCF3, and A is a non-aromatic hydrocarbon ring.

In a further particularly preferred embodiment, in compounds of formula (1), L=single
bond, Z'=0 (thus r=1), Z*=0, g=0, t=1, R*=OH, R*= H and E is heteroary! which is either
unsubstituted or substituted preferably with Cl, F and/or CFsy, OCH;, OCH,CHa;, or OCF,
and Y is phenyl which is also either unsubstituted or substituted preferably with Cl, F
and/or CFs, OCH;, OCH,CH3, or OCF3, and A is a non-aromatic hydrocarbon ring.

In a further particularly preferred embodiment, in compounds of formula (1), L=single
bond, Z'=0 (thus r=1), Z*=0, ¢=0, =1, R*=0H, R*= H and E is heteroaryl which is either
unsubstituted or substituted preferably with C1, F and/or CF;, OCH;, OCH,CHzs, or OCFs,
and Y is phenyl which is also either unsubstituted or substituted preferably with Cl, F

and/or CFy, OCH;, OCH,CHj, or OCF,, and A is an aromatic hydrocarbon ring.

In a further particularly preferred embodiment, in compounds of formula (1), L=single
bond, Z'=0 (thus r=1), ZZL"O, q=0, t=1, R?‘:OH, R'%= M and E is phenyt which is either
unsubstituted or substituted preferably with Cl, F and/or CF;, OCH;, OCH,CHj3, or OCF,,
and Y is heteroaryl which is also cither unsubstituted or substituted preferably with CL F

and/or CF5, OCH3, OCH,CHs, or OCF;3, and A {s a non-aromatic hydrocarbon ring.

In a further particularly preferred embodiment, in compounds of formula (1), L=single
bond, Z'=0 (thus =1}, 72=0, g=0, t=1, R‘?iOH, R¥= H and F is phenyl which is either
unsubstituted or substituted preferably with Cl, F and/or CF;, OCHs, OCH,CHs, or OCF;,
and Y 1s heteroaryl which is also either unsubstituted or substituted preferably with CI, F

and/or CF;, OCHj;, OCH,CH3, or OCF3, and A is an aromatic hydrocarbon ring.

In a further particularly preferred embodiment, in compounds of formula (1), L=single
bond, Z'=0 (thus =1}, 77=Q, q=0, t=1, R*=0OH, R*= H and E is heteroaryl which is either
unsubstituted or substituted preferably with CI, F and/or CF;, OCH;, OCH,CH;, or OCF;,
and Y is heteroaryl which is also either unsubstituted or substituted preferably with C1, F

and/or CFi, OCH;, OCH,CH;, or OCF;, and A is a non-aromatic hvdrocarbon ring.
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In a further particularly preferred embodiment, in compounds of formula (I), L=single
bond, Z'=0 (thus r=1), Z°=0, q=0, t=1, R*=OH, R*= H and E is heteroary! which is either
unsubstituted or substituted preferably with Cl, F and/or CFy, OCH,, OCH,CHa, or OCF;,
and Y is heteroaryl which is also either unsubstituted or substituted preferably with CI, F

and/or CF3;, OCH3, OCH,CH;, or OCF3, 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), Z*=0, 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;y, GCH;, OCH,CH;, or OCF;,
and Y is phenyl which is also either unsubstituted or substituted preferably with Cl, F
and/or CF;, OCH3, OCH,CHj, 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=single
bond, Z'=0 (thus r=1), 7°=0, q=0, t=1, R‘EZOH, R*=H and E is phenylene which is either
unsubstituted or substituted preferably with CI, F and/or CFs, OCH;, OCH>CHs, or OCF;,
and Y is phenyl which is also either unsubstituted or substituted preferably with CI, F
and/or CF5, OCH3, OCH,CHs, 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 formula (I), L=single
hond, 7'=0 {thus =1}, ZQ:Q ag=0, =1, R2=OH, R*=H and E is heteroaryi which is either
unsubstituted or substituted preferably with Cl, F and/or CF;, OCHj;, OCH2CH;, or OCF;,
and Y is phenyl which 1s also either unsubstituted or substituted preferably with Cl, F
and/or CF;, OCH;, OCHCHjs, or OCFs, 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
hond, Z'=0 (thus =1), ZE:O, g=0, t=1, R2:OH, R*=H and E is hetercaryl which is either
unsubstituted or substituted preferably with Cl, F and/or CF3;, OCH;, OCH2CH;s, or OCFEs,
and Y is phenyl which is also cither unsubstituted or substituted preferably with Cl, F
and/or CF;, OCHa, OCH,CH,, or OCF;, 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 (I), L=single
bond, Z'=0 (thus r=1), Z’=0, q=0, t=1, R*=0H, R*= H and E is phenylene which is either
unsubstituted or substituted preferably with Cl, F and/or CF;. OCH;, OCH,CH;, or OCFs,
and Y is heteroaryl which is also either unsubstituted or substituted preferably with Cl, F
and/or CF5, OCH;, OCH,CHj3, 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=single
bond, 2'=0 (thus =1), Z*=0, g=0, t=1, R’=0H, R*= H and E is phenylene which is cither
unsubstituted or substituted preferably with Cl, F and/or CF3, OCH;, OCH:CHas, or OCF;,
and Y is heteroaryl which is also either unsubstituted or substituted preferably with C1, F
and/or CF3;, OCH;, OCH.CH;, or OCFs, 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 (1), L-single
bond, Z'=0 {thus =1}, ZE: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;, OCHz, OCH,CHs, or OCF;,
and Y is heteroaryl which is also either unsubstituted or substituted preferably with CIL, F
and/or CF;, OCH;, OCH,CH;, 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
bond, Z'=0 (thus r=1), Z°=0, q=0, t=1, R’™=0H, R*= H and E is heteroaryl which is either
unsubstituted or substituted preferably with Cl, F and/or CF3;, OCHa, OCH.CH;, or OCFs,
and Y is heteroaryl which 1s also either unsubstituted or substituted preferably with C1, F
and/or CFy, OCH,;, OCH,;CH,, or GCF;, and A is a non-aromatic hydrocarbon ring,

wherein a carbon is replaced by O.

In a further particularty preferred embodiment, in compounds of tormula (I}, L=single
bond, Z'=0 (thus r=1}, Z°=Q, ¢=0, t=1, R*=0OH, R*= H and E is phenylene which is either
unsubstituted or substituted preferably with CI. F and/or CF;, OCH;, OCH.CHs, or OCF;,

and Y is pheny] which is also either unsubstituted or substituted preferably with Cl, F
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and/or CF3, OCHj, OCH,CH;, 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 (1), L=single
bond, Z'=0 {thus =1), 72=0, q=0, t=1, RZ:OHj R*= H and E is phenylene which is either
unsubstituted or substituted preferably with C1, F and/or CF;, OCH;, OCH.CHa, or OCF;,
and Y 1s phenyl which is also either unsubstituted or substituted preferably with CI, F
and/or CF3;, OCH;, OCH;CH;, or OCFs, and A is a non-aromatic hvdrocarbon ring,

wherein a carbon 1s replaced by N.

In a further particularly preferred embodiment, in compounds of formula (1), L=single
bond, Z'=0 (thus r=1), 7=0, g=0, t=1, R2=OH., R®= H and E is heteroaryl which is cither
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 CFi, OCH;3;, OCH.CH;, 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, Z'=0 (thus r=1), Z*=0, ¢=0, =1, R*=0H, R*=H and E is heteroaryl which is either
unsubstituted or substituted preferably with C1, F and/or CF;, OCH;, OCH,CHs, or OCF;,
and Y is phenyl which is also either unsubstituted or substituted preferabiy with CIL F
and/or CF3, OCH;, OCH,CH;, 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
bond, Z'=0 (thus r=1), Z°=0, q=0, t=1, R*=0OH, R*=H and E is phenviene which is either
unsubstituted or substituted preferably with CL, F and/or CF;, OCH;, OCH>CHs, or OCF;,
and Y is heteroaryl which is also either unsubstituted or substituted preferably with CL F
and/or CFz, OCH;, OCH>CHaj, or OCF;, and A is an aromatic hydrocarbon ring, wherein a
carbon 1s replaced by N.

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

bond, Z'=0 (thus r=1), 7°=0, g=0, t=1, R*=CH, R*=H and E is phenylene which is either
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unsubstituted or substituted preferably with Cl, F and/or CF;3, OCH;, OCH,CHs, or OCFs,
and Y is heteroaryl which is also either unsubstituted or substituted preferably with CI, F
and/or CF3;, OCHis;, OCH,CHs, 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
bond, 7'=0 (thus r=1), ZQ:O, q=0, t=1, REZOH, R®=H and Eis 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,, OCH,CH;, 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 (1), L=single
bond, Z'=0 (thus =17, 7*=0, g=0, t=1, R?’=0H, R*= H and E is heteroaryl which 1is either
unsubstituted or substituted preferably with CI, F and/or CF;, OCH,, OCH,CHs, or OCF;,
and Y ts heteroaryl which is also either unsubstituted or substituted preferably with CL F
and/or CF;, OCH;, OCH>CH;, 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
bond, Z'=0 (thus r=1), 7°=0, q=0, t=1, R*=0H, R*= H and E is phenylenc which is either
unsubstituted or substituted preferably with Cl, F and/or CF;, GCH3, OCH2CHj, or OCFs,
and Y is phenyl which is also either unsubstituted or substituted preferably with CI, F
and/or CF3, OCH;, OCH,CHa, or OCF3, and A is an aromatic hydrocarbon ring, wherein a
carbon is replaced by NR”.

In a further particularly preferred embodiment, in compounds of formula (1), L=single
bond, Z'=0 (thus r=1), 7°=0, q=0, t=1, R2=OH, R*=Hand Eis phenylene which is either
unsubstituted or substituted preferably with Cl, F and/or CF3, OCH;, OCH.CH3, or OCFj,
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 a non-aromatic hydrocarbon ring,

wherein a carbon is replaced by NR?,
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In a further particularly preferred embodiment, in compounds of formula (1), L=single
bond, Z'=0 (thus r=1), Z*=0, g=0, t=1, R*=0H, R%= H and E is heteroaryl which is either
unsubstituted or substituted preferably with Cl, F and/or CF,, OCH;, OCH,CHas, or OCF;,
and Y is phenyl which is also either unsubstituted or substituted preferably with Cl, F
and/or CF3, OCH3, OCH,CHs, or OCF;, and A is an aromatic hydrocarbon ring, wherein a
carbon is replaced by NR*.

In a further particularly preferred embodiment, in compounds of formula (1), L=single
bond, Z2'=0 (thus =1}, 7}107 g=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;, OCH,CHj, 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 a non-aromatic hydrocarbon ring,

wherein a carbon is replaced by NR”.

In a further particularly preferred embodiment, in compounds of formula (1), L=single
bond, Z'=0 (thus r=1), ZE:O, q=0, =1, RQZOH, R*=H and E is phenylene which is either
unsubstituted or substituted preferably with Cl, F and/or CF;, OCH;, OCH,CH;, or OCFs,
and Y is heteroaryl which is also either unsubstituted or substituted preferably with Cl, F
and/or CFy, OCH;:, OCH,CHs, or OCF3, and A is an aromatic hydrocarbon ring, wherein a
carbon is replaced by NR®.

In a further particularly preferred embodiment, in compounds of formula (I), L=single
bhond, z2\=0 {thus =1), ZE:O, g=0, t=1, RI=0H., R*= H and E is phenylene 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;, OCH:CH,, or OCF;, and A is a non-aromatic hydrocarbon ring,

wherein a carbon is replaced by NR?,

In a further particularly preferred embodiment, in compounds of formula (I), L=single
bhond, 7'=0 (thus =1}, Zzz(}v q=0, t=1, RZ:OH: R*=H and E is heteroaryl which is either
unsubstituted or substituted preferably with Cl, F and/or CFs, OCHs, OCH>CHs, or OCF;,

and Y is heteroaryl which is also either unsubstituted or substituted preferably with Ci, F
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and/or CFy, OCH;, OCH,CH;, or OCF;, and A is an aromatic hydrocarbon ring, wherein a
carbon is replaced by NR”,

In a further particularly preferred embediment, in compounds of formula (1), L=single
bond, Z'=0 (thus r=1), Z'=0, g=0, t=1, R*=0H, R*=H and E is heteroaryl which is either
unsubstituted or substituted preferably with Cl, F and/or CF3;, OCH;3, OCH,CHj3, or OCF;,
and Y is heteroaryl which is also either unsubstituted or substituted preferably with Cl, F
and/or CF;, OCHs, OCH;CHa, or OCF3, and A is a non-aromatic hydrocarbon ring,

wherein a carbon is replaced by NR*.

In a further particularly preferred embodiment, in compounds of formula (1), L=NH, Z'=0
(thus r=1), Z=0, q=0, t=1, R*=0OH, R*= H and E is phenylene 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 CI, F
and/or CF;, OCHs, OCH.CH;3, 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 (1}, L=NH, z'=0
(thus r=1), ZZZO1 q=0, t=1i. R2=OH, R*>= H and E is phenylene which is either
unsubstituted or substituted preferably with Cl, F and/or CF;, OCH;, OCH,CHaj, or OCF;,
and Y is phenyl which is also either unsubstituted or substituted preferably with CI, F
and/or CFy, OCH;, OCH,CH;, 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'=0
(thus r=1), Z°=0, ¢=0., t=1, R*=OH, R*= H and E is heteroaryl which is either
unsubstituted or substituted preferably with C1, F and/or CF;, OCH;, OCH-CH;, or OCF;,
and Y is phenyl which is also either unsubstituted or substituted preferably with CI, F
and/or CFa, OCH;, OCH,CHj, or OCF;, and A is an aromatic hvdrocarbon ring, wherein a

carbon is replaced by S.

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

(thus =1}, ZZZO, q=0, t=1I, R* =0H, R*= H and E is heteroaryl which is either
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unsubstituted or substituted preferably with Cl, F and/or CF5, OCH;, OCH,CH;, or OCFs,
and Y is phenyl which is also either unsubstituted or substituted preferably with Cl, F
and/or CF;, OCH;, OCH;CH;, 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'=0
(thus r=1}, 7%=, q=0, t=1, R2=OH, R¥= H and E is phenylene which is either
unsubstituted or substituted preferably with Cl, F and/or CF;, OCH;, OCH,CH;, or OCFs,
and Y is heteroaryl which is also either unsubstituted or substituted preferably with CI, F
and/or CF;, OCH;, OCH>CHa, or OCF;, and A is an aromatic hydrocarbon ring, wherein a

carbon is replaced by 5.

In a further particularly preferred embodiment, in compounds of formula (1), L=NH, Z'=0
(thus r=1}, 7*=0, g=0, t=1, RZZOH, R*> H and E is phenviene which 1s either
unsubstituted or substituted preferably with Cl, F and/or CF;, OCH;, OCH,CH3, or OCF;,
and Y 1is hetercaryl which is also cither unsubstituted or substituted preferably with Cl, F
and/or CFi, OCH;, OCH»CH;, or OCFs;, and A is a non-aromatic hydrocarbon ring,

wherein a carbou is replaced by S.

In a further particularly preferred embodiment. in compounds of formula (1), L=NH, Z'=0
{thus r=1), 7°=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 CFs, OCH;, OCH-CHs, or OCF;,
and Y is heteroaryl which is also either unsubstituted or substituted preferably with CL F
and/or CF3;, OCH;, OCH,CH;, or OCF;, and A is an aromatic hydrocarbon ring, wherein a

carbon 1s replaced by S.

In a further particularly preferred embodiment, in compounds of formula (1), L=NH, Z'=0
(thus r=1), ZZZO, g=0, t=I, REZOH, R®= H and E is heteroaryl which is either
unsubstituted or substituted preferably with CI, F and/or Cls, OCH;\, OCH»CH;, or OCF;,
and Y is heteroaryl which is also either unsubstituted or substituted preferably with Cl, F
and/or CFy, OCH;, OCH,CH;, or OCF;, 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 (1), L=NH, Z'=0
(thus r=1), ZZZO, g=0, t=I1, RZZOH, R*= H and E is phenylene 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 etther unsubstituted or substituted preferably with Cl, F
and/or CFy, OCHs, OCHyCHa, or OCF;3, and A is an aromatic hydrocarbon ring.

In a further particularly preferred embodiment, in compounds of formula (I), L=NH, Z'=0
(thus r=1), 22209 g=0, t=1, RQZOH3 R*= H and E is phenylene which is either
unsubstituted or substituted preferably with Cl, F and/or CF3y, OCH,, OCH>CHa, or OCFs,
and Y is phenyl which is also either unsubstituted or substituted preferably with CI, F

and/or CF3, OCH;, OCH,CH;, or OCFy, and A is a non-aromatic hydrocarbon ring.

In a further particularly preferred embodiment, in compounds of formula (1), L=NH, Z'=0
(thus r=1), Z°=0, =0, t=1, R’=0OH, R*= H and E is heteroaryl which is either
unsubstituted or substituted preferably with Cl, F and/or CF,, OCH;. OCH,CH;s, 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.

In a further particularly preferred embodiment, in compounds of formula (1), L=NH, 7'=0
(thus r=1), 7°=0, g=0, t=I, R2=OH, R*= H and E is heteroaryl which is either
unsubstituted or substituted preferably with Cl, F and/or CF;, OCH;, OCH,CHas, or OCF;,
and Y is phenyl which is also either unsubstituted or substituted preferably with CI, T

and/or CF5, OCH5, OCH>CHj;, or OCFs, and A is a non-aromatic hyvdrocarbon ring.

In a further particularly preferred embodiment, in compounds of formula (1), L=NH, Z'=0
(thus r=1), 72=0, a=0, t=1I, RE:OH, R®= H and E is phenylene which is either
unsubstituted or substituted preferably with CI, F and/or CF;, OCH;, OCH,CHa;, or OCF;,
and Y is heteroaryl which is also either unsubstituted or substitated preferably with CL F

and/or CF;, OCH;, OCH2CH;, or OCFs, and A is an aromatic hydrocarbon ring.

In a further particularly preferred embodiment, in compounds of formula (1}, L=NH, 7'=0
(thus =1}, Z°=0, ¢=0, t=0, R>=0H, R®= H and E is phenylenc which is either
unsubstituted or substituted preferably with Cl, F and/or CF,, OCH;, OCH,CH;, or OCF;,
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and Y is heteroaryl which is also either unsubstituted or substituted preferably with CI, F

and/or CF3, OCH;, OCH,;CH;, or OCF3, and A is a non-aromatic hydrocarbon ring.

In a further particularly preferred embodiment, in compounds of formula (1}, L=NH, Z'=0
(thus r=1), 72=0, g=0, t=1, R2=OH, R®= H and E is hetercaryl which is either
unsubstituted or substituted with Cl, F and/or CF,, OCH;, OCH>CHs, or OCF;, and Y is
heteroaryl which is also either unsubstituted or substituted with C1, F and/or CF3, OCHj,

OCH,CHs, or OCF;, and A is an aromatic hydrocarbon ring.

In a further particularly preferred embodiment, in compounds of formula (1), L=NH, Z'=0
(thus r=1), 2*=0, ¢=0, t=1, R*=OH, R*= H and E is heteroaryl which is either
unsubstituted or substituted preferably with Cl, F and/or CFs, OCH3, OCH>CH;, or OCF;,
and Y is heteroaryl which is also either unsubstituted or substituted preferably with C1, F

and/or CFs, OCHj, OCH,CHj, or OCF3, and A is a non-aromatic hydrocarbon ring.

In a further particularly preferred embodiment, in compounds of formula (I}, L=NH, 7'=0
(thus r=1), Z°=0, ¢=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;, OCH,CH;, or OCF;,
and Y is phenyl which is also either unsubstituted or substituted preferably with CI, F
and/or CFz, OCH;, OCHyCH;, or OCF;, and A is an aromatic hvdrocarbon ring, wherein a
carbon is replaced by O.

In a further particularly preferred embodiment, in compounds of formula (1), L=NH, Z'=0
{thus r=1), 7=0, q=0, t=1, R*=0OH, R*>= H and E is phenylene which is either
unsubstituted or substituted preferably with Cl, F and/or CFy, OCH;, OCH,CHa, or OCF;,
and Y is phenyl which is also either unsubstituted or substituted preferably with Cl, F
and/or CF;, OCHj;, OCH,CHs, or OCF;, and A is a non-aromatic hydrocarbon ring,

wherein a carbon is replaced by O.

in a further particularty preferred embodiment, in compounds of formula (1}, L=NH, 7'=0
(thus r=1), Z*=0, g=0, t=1, R’=0OH, R*= H and E is heteroaryl which is cither
unsubstituted or substituted preferably with Cl, F and/or CF;, OCH;, OCH,CH;, or OCF3,

and Y is phenyl which is also either unsubstituted or substituted preferably with Cl, F
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and/or CFy, OCHjs, OCH,CHa, 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=NH. Z'=0
(thus r=1), Z’=0, ¢=0, t=1, R™=OH, R*> H and E is heteroaryl which is either
unsubstituted or substituted preferably with C1, F and/or CF,, OCH;, OCH,CH3, or OCF;,
and Y is phenyl which is also either unsubstituted or substituted preferably with CL, F
and/or CFi, OCH;, OCHyCH;, 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=NH, Z'=0
(thus r=1), Z*=0, g=0, =1, R*=0H, R*= H and E is phenylene which is either
unsubstituted or substituted preferably with CI, F and/or CF;, OCH;, OCH,CH3, or OCFs,
and Y is heteroaryl which is also either unsubstituted or substituted preferably with C1, F

and/or CF;, OCH;, OCH,CH;, or OCFs, 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, 7'=0
{thus r=1), ZEIO, q=0, t=1, [_i’f":()?—l{3 R'= H and E is phenylene which is either
unsubstituted or substituted preferably with Cl, F and/or CF;, OCH;, OCH;CHj, or OCF;,
and Y is heteroaryl which is also either unsubstituted or substituted preferably with ClL F
and/or CF;, OCH;, OCH>CH;, or OCFy, 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=NH, Z'=0
(thus r=1), Z'=0, =0, t=I, R’=0H, 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 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 Q.

In a further particularly preferred embodiment, in compounds of formula (1), L=NH, Z'=0
(thus r=1), ZZEO, g=0, t=I, RzzOH, R*= H and E is hetercaryl which is either
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unsubstituted or substituted preferably with CI, F and/or CF;, OCH;, OCH.CHs, or OCFs,
and Y is heteroaryl which is also either unsubstituted or substituted preferably with CI, F
and/or CFi;, 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 formula (T), L=NH, Z'=0
(thus r=1), Z2’=0, q=0, t=1, R*=OH, R*= H and E is phenylenc which is either
unsubstituted or substituted preferably with Cl, F and/or CFs, OCH;, OCH>CH;3, or OCF;,
and Y is phenyl which is also either unsubstituted or substituted preferably with CI, F
10 and/or CFs, OCHs, OCH2CHs, 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 (1), L=NH, Z'=0
(thus r=1), Z'=0, g¢=0., t=1, R*=OH, R®= H and E is phenylene which is either
15 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 CFi;, OCH;, OCH,CHs, or OCFs, and A is a non-aromatic hydrocarbon ring,

wherein a carbon 1s replaced by N,

20 In a further particularly preferred embodiment, in compounds of formula (1), L=NH, 7'=0
(thus r=1), 7*=Q, q=0, t=1, RQ:OH, R'= H and E is heteroaryl which is either
unsubstituted or substituted preferably with Cl, FF and/or CFi, OCH;, OCH,CHs, or OCF3,
and Y is phenyl which is also either unsubstituted or substituted preferably with Cl, F
and/or CFs, OCHs, OCH,CHs, or OCF,, 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, 7Z'=0
(thus r=1), Z°=0, q=0, t=1, R*=0H, R% H and E is heteroaryl which is either
unsubstituted or substituted preferably with CI, F and/or CF;, OCH;3, OCH,CHj3, or OCF3,
30 and Y is phenyl which is also cither unsubstituted or substituted preferably with Cl, F
and/or CFi, OCH;, OCH,CH:, 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=NH, Z'=0
(thus r=1), 7Z’=0, q=0, t=1, R*=OH, R®= H and E is phenylene which is either
unsubstituted or substituted preferably with C1, F and/or CFs, OCHs, OCH>CHas, or OCFs,
and Y is heteroaryl which is also either unsubstituted or substituted preferably with CI, F
and/or CF3, OCH;, OCH,CH;, 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=NH, Z'=0
(thus r=1), 7°=0, q=0, t=1, RZZOH, R*= H and E is phenylenc which is either
unsubstituted or substituted preferably with Cl, F and/or CFi, OCH:, CCH,CHs, 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 a non-aromatic hydrocarbon ring,

wherein a carbon 1s replaced by N.

In a further particularly preferred embodiment, in compounds of formula (1), L=NH, Z'=0
(thus r=1), Z’=0, ¢=0, t=1, R’=OH, 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 heteroaryl which is also either unsubstituted or substituted preferably with Cl, F
and/or CFz, OCH;3, OCH,CHaj, 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 (1), L=NH, Z'=0
(thus =1}, 7°=0, g=0, t=1, R2=OH, R¥= H and E is heteroaryl which 1is 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 Ct F
and/or CF;, OCH;, OCH,CH;, or OCF;, and A is a non-aromatic hvdrocarbon ring,

wherein a carbon 1s replaced by N.

In a further particularly preferred embodiment, in compounds of formula (1), L=single
bond, Z'=0 (thus r=1), Z*=0, ¢=0, t=1, R’=0H, R*= H and E is phenylene which is either
unsubstituted or substituted preferably with Cl, ¥ and/or CF;, OCH;, OCH,CHs, or OCF;,

and Y is phenyl which is also either unsubstituted or substituted preferably with Cl, F
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and/or CF3, OCH3, OCH,CHs, or OCF3, and A is an aromatic hydrocarbon ring, wherein a
carbon is replaced by NR*.

In a further particularly preferred embodiment, in compounds of formula (I), L=NH, Z'=0
(thus r=1}, szO, q=0, t=1, R2"—“OH, R¥%= H and E is phenylene which is either
unsubstituted or substituted preferably with CI, F and/or CF3;, OCHs, OCH,CHs, or OCF,
and Y is phenyl which is also either unsubstituted or substituted preferably with Cl, F
and/or CF;, OCHj3;, OCH,CH;, or OCFs, and A is a non-aromatic hydrocarbon ring,

wherein a carbon is replaced by NR*,

In a further particularly preferred embodiment, in compounds of formula (I), L=NH, Z'=0
(thus r=1), Z°=0, ¢=0, t=1, R’=OH, R*= H and E is heteroaryl which is either
unsubstituted or substituted preferably with Cl, F and/or CF;, OCH;, OCH,CHs, or OCF;,
and Y is phenyl which is also either unsubstituted or substituted preferably with Cl, F
and/or CF3, OCH;, OCH,CHj;, or OCF;, and A is an aromatic hydrocarbon ring, wherein a
carbon is replaced by NR”,

In a further particularly preferred embodiment, in compounds of formula (I}, L=NH, Z'=0
(thus =1}, Z°=0Q, ¢=0, t=I, R™=0OH, R®= H and E is heteroaryl which is either
unsubstituted or substituted preferably with Cl, F and/or CF;, OCH;, OCH,CH;4, or OCF;,
and Y is phenyl which is also either unsubstituted or substituted preferably with Cl, F
and/or Cts, OCHj;, OCH.CH;, or OCFs, and A is a non-aromatic hydrocarbon ring,

wherein a carbon is replaced by NR*.

In a further particularly preferred embodiment, in compounds of formula (1), L=NH. 7'=0
(thus r=1), Z’=0, ¢=0, t=1, R*=0H, R*= H and E is phenylene which is either
unsubstituted or substituted preferably with Cl, F and/or CF;, OCH:, OCH,CHs, or OCF;,
and Y is heteroaryl which is also either unsubstituted or substituted preferably with Cl, F
and/or CFi, OCH;, OCH,CHs, or OCF;, and A is an aromatic hvdrocarbon ring, wherein a
carbon is replaced by NR*.

In a further particularly preferred embodiment, in compounds of formula (T), L=NH, Z'=0
{thus =1}, ZEZO, g=4, t=1, RZ:OH_, R'= H and E is phenylene which is either
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unsubstituted or substituted preferably with Cl, F and/or CF;, OCHs, OCH,CHs, or OCFs,
and Y is heteroaryl which is also either unsubstituted or substituied preferably with Cl, F
and/or CF,;, OCH;, OCH,CHs, or OCFs, and A is a non-aromatic hydrocarbon ring,

wherein a carbon is replaced by NR*.

In a further particularly preferred embodiment, in compounds of formula (1), L=NH, Z'=0
(thus r=1), Z’=0, ¢=0, t=1, R*=0OH, R H and E is heteroaryl which is either
unsubstituted or substituted preferably with Cl, F and/or CF;, OCH;, OCH.CHs, or OCF;,
and Y is heteroaryl which 1s also either unsubstituted or substituted preferably with CL F
and/or CF3;, OCH;, OCH;CHs, or OCF3, and A is an aromatic hydrocarbon ring, wherein a
carbon is replaced by NR”.

In a further particularly preferred embodiment, in compounds of formula {1), L=NH, Z'=0
{thus 1=1), Z2=O, qg=0, =1, R*=0OH, R*= H and E is heteroaryl which is either
unsubstituted or substituted preferably with Ci, F and/or CFi, OCH,, OCH>CHa:, or OCF;,
and Y is heteroaryl which is also either unsubstituted or substituted preferably with C1, F
and/or CF;, OCH;, OCH.CH;, or OCF;, and A is a non-aromatic hydrocarbon ring,

wherein a carbon is replaced by NR”,

In a further particularly preferred embodiment, in compounds of formula (I3, L=single
bond, r=0, Z =0, 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;, OQCH;, OCH;CH;, 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 5.

In a further particularly preferred embodiment, in compounds of formula (I}, L=single
bond, r=0, Z\2=Oj q=0, =1, R’=0H, R*= H and E is phenylene which is either
unsubstituted or substituted preferably with CL, F and/or CF;, OCH;, OCH,CH;, or OCFj,
and Y 1s phenyl which is also cither unsubstituted or substituted preferably with Cl, F
and/or CF;, OCH;, OCH,CHjs, 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 (1), L=single
bond, r=0, Z*=0, g=0, t=1, R*=0H, R*= Hand E is heteroaryl which is either unsubstituted
or substituted preferably with ClL, F and/or CF;, OCH;, OCH-CHs, or OCF;, and Y is
phenyl which 1s also either unsubstituted or substituted preferably with Cl, F and/or CF3,
OCH;, OCH>CHs, or OCF;, and A is an aromatic hydrocarbon ting, wherein a carbon is

replaced by S.

In a further particularly preferred embodiment, in compounds of formula (I}, L=single
bond, r=0, ZZ:O, g=0, =1, RZ=0OH, R*=H and E is heteroaryl which is either unsubstituted
or substituted preferably with Cl, F and/or CF;, OCHi, OCH>CHs, or OCF;, and Y is
phenyl which is also either unsubstituted or substituted preferably with Cl, F and/or CF;,
OCH;, OCH,CH;, or OCF3, and A 1s 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
bond, =0, ZE:O, q=0, t=I1, RZEOH, R¥%= H and E is phenylene 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 CI, F
and/or CF;, OCH;, OCH-CH;, or OCF3, and A is an aromatic hydrocarbon ring, wherein a

carbon is replaced by S.

In a turther particularly preferred embodiment, in compounds of formula (1), L=single
bond, =0, Z*=0, ¢=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;, OCH2CH;, or OCF;3,
and Y is heteroaryl which is also either unsubstituted or substituted preferably with CI, F
and/or CF;, OCH;, OCH,CHj, 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
bond, r=(, 73=0, q=0, t=1, R*=0H, R*=Hand E is heteroaryl which 1s either unsubstituted
or substituted preferably with Cl, F and/or CFi, OCH,, OCH,CH;s, or OCF;, and Y is

heteroaryl which is also either unsubstituted or substituted preferably with Cl, F and/or
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CF;, OCH;, OCH,CHj;, 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 (1), L=single
bond, r=0, Z°=0, q=0, t=1, R’=0H, R*= H and E is heteroaryl which is either unsubstituted
or substituted preferably with Cl, F and/or CF;, OCH:, OCH,CHs, or OCF;, and Y is
hetercaryl which is also either unsubstituted or substituted preferably with Cl, F and/or
CF;, OCH3, OCH2CHs, 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=single
bond, =0, Z°=0, g=0, t=I, R*=OH, R*= 1 and E is phenylene which is either
unsubstituted or substituted preferably with Cl, F and/or CF;, OCHs, OCH.CHs, or OCF;,
and Y is phenyl which is also either unsubstituted or substituted preferably with CI, F

and/or CF,, OCHs, OCH»CHj, or OCF3, and A is an aromatic hydrocarbon ring.

In a further particularly preferred embodiment, in compounds of formula (I), L=single
bond, =0, Z'=0, ¢=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;, OCH-CHj3, or OCF,,
and Y 1s phenyl which is also either unsubstituted or substituted preferably with CI, F

and/or CF3, OCH;, OCH,CHjs, or OCF3, and A is a non-aromatic hydrocarbon ring.

In a further particularly preferred embodiment, in compounds of formula (1), L=single
bond, r=0, Z*=0, q=0, t=1, R*=OH, R*=H and E is heteroaryl which 1is either unsubstituted
or substituted preferably with CI, F and/or CF3;, OCHs, OCH,CH;, or OCFs, and Y is
phenyl which is also etther unsubstituted or substituted preferably with Cl, F and/or CF;,

OCH;, OCH2CH;3, or OCF;, and A is an aromatic hydrocarbon ring.

In a further particularly preferred embodiment, in compounds of formula {1 L=single bond,
=0, 2?=0, g=0, t=1, R*=0H, R*= H and E is heteroaryl which is either unsubstituted or
substituted preferably with Cl, F and/or CF;, OCH,, OCH,CH;s, or OCF;, and Y is phenyl
which is also either unsubstituted or substituted preferably with Cl1, F and/or CF;, OCHs,,

OCH,CHz;, or OCF;3, and A is a non-aromatic hydrocarbon ring.
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In a further particularly preferred embodiment, in compounds of formula (1), L=single
bond, r=0, Z°=0, q=0, t=1, R*=OH, R*= H and E is phenylene which is either
unsubstituted or substituted preferably with CI, F and/or CF;, OCH;, OCH>CHa, or OCF;,
and Y is heteroaryl which is also either unsubstituted or substituted preferably with CI, F

and/or CFs, OCHa, OCH,CHjs, or OCF3, and A is an aromatic hydrocarbon ring.

In a farther particularly preferred embodiment, in compounds of formula (I}, L=single
bond, =0, z*=0, ¢=0, t=1, R*=OH, R®= H and E is phenylenc which is either
unsubstituted or substituted preferably with C1, F and/or CF;, OCHs, OCH,CHs, or OCF;,
and Y is heteroaryl which is also either unsubstituted or substituted preferably with CI, F

and/or CF3;, OCH3, OCH,CHj3, or OCF3, and A is a non-aromatic hydrocarbon ring.

In a further particularly preferred embodiment, in compounds of formula (I), L=single
bond, =0, Z*=0, q=0, t=1, R*=0H, R*= H and E is heteroaryl which is either unsubstituted
or substituted preferably with Cl, F and/or CF;, OCHs, OCH>CH;, or OCF;, and Y is
heteroaryl which is also either unsubstituted or substituted preferably with C1, F and/or

CFs, OCH;, OCHCHa, or OCT3, and A is an aromatic hydrocarbon ring.

In a further particularly preferred embediment, in compounds of formula (1), L=singie
bond, r=0, Z°=0, =0, t=1, R"=0H, 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
heteroaryl which is also either unsubstituted or substituted preferably with CI, F and/or

CF3, OCH;, OCHCHj, or OCF;, and A is a non-aromatic hydrocarbon ring.

In a further particularly preferred embodiment, in compounds of formula (I), L=single
bond, =0, Zz:Oj g=0, t=1, RZZOH, B~ H and E is phenylene which is either
unsubstituted or substituted preferably with Cl, F and/or CFs, OCH3, OCH,CH;, or OCFs,
and Y is phenyl which is also either unsubstituted or substituted preferably with CI, F
and/or CF3, OCH;, OCH,CHs, or OCF5, 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, =0, 72=0, a=0, t=1, R2=0H5 R'= H and E is phenylene which is either
unsubstituted or substituted preferably with Cl, F and/or CTF;, OCH;, OCH.CHs, or OCFs,
and Y is phenyl which is also cither unsubstituted or substituted preferably with C1, F
and/or CF,, OCHs3, OCH,CHs, 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, =0, 7°=0, g=0, =1, szOH, R¥=Hand Eis heteroaryl which 1s either unsubstituted
or substituted preferably with CI, F and/or CF;, OCH;, OCH;CHs, or GCF;, and Y is
phenyl which is also either unsubstituted or substituted preferably with Cl, F and/or CFj,
OCH,, OCH;CH;, or OCF;, and A 1s 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,
=0, Z*=0, q=0, =1, R™=OH, R*> H and E is heteroaryl which 1s either unsubstituted or
substituted preferably with Cl, F and/or CFs, OCH;, OCH2CH;, or OCF3, and Y is phenyl
which is also either unsubstituted or substituted preferably with CI, F and/or CF;, OCHj;,
OCH-CH;, or OCF;, and A 1s a non-aromatic hydrocarbon ring, wherein a carbon is

replaced by O.

In a further particularly preferred embodiment, in compounds of formula (1), L=single
bond, 0, ZZ=O? g=0, t=1, R3=OH, R¥= H and E is phenyiene which is either
unsubstituted or substituted preferably with Cl, F and/or CF;, OCHs, OCH.CHs, or OCFs,
and Y is heteroaryl which is also either unsubstituted or substituted preferably with CI, F
and/or CF1, OCH;, OCH>CH;, 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
bond, =0, 7Z*=0, ¢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;, OCHa, OCH,CH3, or OCF;,

and Y is heteroaryl which is also either unsubstituted or substituted preferably with CL, F
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and/or CF;, OCHj3, OCH;CHs, 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 formula (1), L=single
bond, =0, 7°=0, q=0, t=1, RzzOH, R¥=Hand E is heteroaryl which is either unsubstituted
or substituted preferably with Cl, ¥ and/or CF;, OCH;, OCH>CHs, or OCF;, and Y is
heteroaryl which 1s also either unsubstituted or substituted preferably with Cl, F and/or
CF3, OCH3, OCH,CHg, 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
bond, =0, 2'=0, g=0, t=1, R"”=OH, 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
heteroaryl which is also either unsubstituted or substituted preferably with Cl, F and/or
CFs, OCH,, OCH,CH,, or OCF3, and A 1s a non-aromatic hydrocarbon ring, wherein a

carbon is replaced by O.

In a further particularly preferred embodiment, in compounds of formula (1), L=single
bond, =0, Z°=0, ¢=0. t=1, R°=0H, R*> H and [ is phenylene which is either
unsubstituted or substituted preferably with Cl, F and/or CF;, OCH;, OCH,CHj, or OCF;,
and Y is phenyl which is also either unsubstituted or substituted preferably with Cl, F
and/or CFz, OCHs, OCH,;CHj, 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 (1), L=single
bond, r=0, Z°*=0, q=0, t=1, R*=0H, R*= H and E is phenylene which is ecither
unsubstituted or substituted preferably with Cl, F and/or CFs, OCH,, OCH,CHjs, or OCF;,
and Y 1s phenyl which is also either unsubstituted or substituted preferably with CI, F
and/or CF;, OCH;, OCH,CHs;, 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, =0, 7=0, g=0, =1, REZOH, R*=Hand E is heteroaryl which is either unsubstituted
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or substituted preferably with ClI, F and/or CF;, OCH;, OCH,CHs, or OCF;, and Y is
phenyl which is also either unsubstituted or substituted preferably with Cl, F and/or CF3,
OCH;, OCH,CH;s, or OCFE;, and A is an aromatic hydrocarbon ring, wherein a carbon is
replaced by N.

In a further particularly preferred embodiment, in compounds of formula (1), L=single
bond, =0, Zz“—“O, q=0, t=1, R*=OH ) R*=Hand E is heteroaryl which is either unsubstituted
or substituted preferably with C1, F and/or CF;, OCH,, OCH,;CHs, or OCF;, and Y is
phenyl which is also either unsubstituted or substituted preferably with Cl, F and/or CFs,
OCH;, OCH,CHj3, or OCT3, 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), L=single
bond, =0, Z°=0, g=0, t=1, R’=0OH, R*= H and E is phenylene which is cither
unsubstituted or substituted preferably with Cl, ¥ and/or CF5, OCH,, OCH,CHj;, or OCF;,
and Y is heteroaryl which is also either unsubstituted or substituted preferably with C1, F
and/or CFs, OCH;, OCH,CH3, or OCFs, and A is an aromatic hydrocarbon ring, wherein a

carbon 1s replaced by N.

In a further particularly preferred embodiment, in compounds of formula (I}, L=single
bond, r=0, Z’=0, q=0, t=1, R*=QH, R*= H and E is phenylene which is either
unsubstituted or substituted preferably with ClL, F and/or CF;, OCHs, OCH>CH;, or OCF;,
and Y is heteroaryl which is also either unsubstituted or substituted preferably with CIL F
and/or CFi, OCH;, OCH,CH;, or OCFs, and A is a non-aromatic hydrocarbon ring,

wherein a carbon 1s replaced by N,

In a further particularly preferred embodiment, in compounds of formula (I}, L=single
bond, =0, Z°=0, q=0, t=1, R*=OH,R*=Hand E is heteroaryl which is either unsubstituted
or substituted preferably with Cl, F and/or CFi, OCH;, OCH,CH3, or OCF;, and Y 1s
heteroaryl which is also either unsubstituted or substituted preferably with Cl, F and/or
CF;, OCHa1, OCH>CHj3, or OCF;, 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 (), L=single
bond, =0, =0, qg=0, =1, RZZOH? R:=Hand 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;, OCH,CH;, 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 (1), L=single
bond, =0, Z’=0, gq=0, t=1, R*=0H, R*> H and E is phenylene which is either
unsubstituted or substituted preferably with Cl, F and/or CF;, OCHs, OCH-CH;s, or OCF;,
and Y 1is phenyl which is also either unsubstituted or substituted preferably with Cl, F
and/or CF;, OCH;, OCH>CHs, or OCF;, and A is an aromatic hydrocarbon ring, wherein a
carbon is replaced by NR*.

In a further particularly preferred embodiment, in compounds of formula (i), L=single
bond, =0, Zz:O, q=0, t=1, RZXOH, R'= H and E is phenylene which 15 either
unsubstituted or substituted preferably with Cl, F and/or CF5, OCH;, OCH,CH,, or OCF;,
and Y is phenyl which is also either unsubstituted or substituted preferably with CI, F
and/or CF;, OCH;, OCH>CH;, or OCF;, and A is a non-aromatic hydrocarbon ring,

wherein a carbon is replaced by NR*.

In a further particularly preferred embodiment, in compounds of formula (I}, L=singie
bond, =0, Z-E:O, g=0, t=1, REKOH, R*=H and E is heteroaryl which is either unsubstituted
or substituted preferably with Cl, F and/or CF,, OCH;, OCH,CHs, or OCFz, and Y is
phenyl which is also either unsubstituted or substituted preferably with Cl, F and/or CF;,
OCH;, OCH,CHj;, or OCFs, and A is an aromatic hydrocarbon ring, wherein a carbon is

replaced by NR*.

In a further particularly preferred embodiment, in compounds of formula (I}, L=single
bond, =0, Z*=0, q=0, =1, R*=0H, R*=H and F is heteroarvl which is either unsubstituted
or substituted preferably with Ci, I and/or CF,, OCH;, OCH2CH;, or OCF;, and Y 1s

phenyl which is also either unsubstituted or substituted preferably with Cl, F and/or CFj,
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OCH;, OCH,CH3, or OCF;, and A is a non-aromatic hydrocarbon ring, wherein a carbon is
replaced by NR”,

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

unsubstituted or substituted preferably with Cl, F and/or CF;, OCHj, OCH.CH;, or OCF;,
and Y is heteroaryl which is also either unsubstituted or substituted preferably with CI, F
and/or CF3;, OCHj;, OCH,CHj;, or OCF;, and A is an aromatic hydrocarbon ring, wherein a
carbon is replaced by NR*.

In a further particularty preferred embodiment, in compounds of formula (1), L=single
bond, =0, Z°=0, g=0, t=1, RZZDH, R*= H and E is phenylene which is either
unsubstituted or substituted preferably with CL F and/or CF;, OCH;, OGCH-CH;, or OCF;,
and Y is heteroaryl which is also either unsubstituted or substituted preferably with CL, F
and/or CFs, OCH;, OCH-CHs, or OCF;, and A is a non-aromatic hydrocarbon ring,

wherein a carbon is replaced by NR”.

In a further particularly preferred embodiment, in compounds of formula (1), L=single
bond, r=0, 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,, OCHCH;, or OCF;, and Y is
heteroaryl which is also either unsubstituted or substituted preferably with CI, F and/or
CFi, OCH;, OCH2CHs, or OCFEs, and A is an aromatic hydrocarbon ring, wherein a carbon
is replaced by NR™.

In a further particularly preferred embodiment, in compounds of formula (I), L=single
bond, r=0, Z"=0, g=0, =1, R*=0H, R*=H and E is heteroaryl which is either unsubstituted
or substituted preferably with Cl, F and/or CF;, OCHjs, OCH,CHj;, or OCF;, and Y is
heteroaryl which is also either unsubstituted or substituted preferably with Cl, F and/or
CFy, OCH;, OCHCH3, or OCFs, and A is a non-aromatic hydrocarbon ring, wherem a
carbon is replaced by NR*.

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

bond, Z'=0 (thus r=1), 2*=0, ¢=0, t=1, R*=OH, R*= H and E is phenylene which is either
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unsubstituted or substituted preferably with Cl, F and/or CF;, OCHi, OGCH,CHa, or OCF;,
and Y is phenyl which is also either unsubstituted or substituted preferably with Cl, F
and/or CF;, OCH;, OCH;CHs, 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 (1), L=single
bond, Z'=0 (thus r=1), 2’=0, ¢=0, t=1, R>=OH, R*= H and E is heteroaryl which is either
unsubstituted or substituted preferably with Cl, F and/or CF;, OCHj;, OCH,CHs, or OCFs,
and Y 1is phenyl which is also either unsubstifuted or substituted preferably with Cl, F
10 and/or CFi;, OCHy, OCHCH,, or OCFy, 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, Z'=0 (thus r=1), Z*=0, q=0, t=1, R*=OH, R*= H and E is phenylene which is either
15 unsubstituted or substituted preferably with Cl, F and/or CF;, OCH;, OCH,CHs, 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 a non-aromatic hydrocarbon ring,

wherein a carbon is replaced by SO.

20 In a further particularly preferred embodiment, in compounds of formula (1), L=single
bond, Z'=0 (thus r=1}, Z2=0, g=0, t=1, R*=OH, R*= H and E is heteroaryl which is either
unsubstituted or substituted preferably with Cl, F and/or CF;, OCHs, OCH,CHs, or OCF;,
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,

25 wherein a carbon is replaced by SO.

In a further particularly preferred embodiment, in compounds of formula (1), L=NH, Z'=0
(thus =1}, ZZZO, q=0, t=I, RQEOH, R% H and E is phenylene which is either
unsubstituted or substituted preferably with Cl, F and/or CF5, OCH;, OCH,CH;, or OCF;3,
30  and Y is phenyl which is also either unsubstituted or substituted preferably with Cl, F
and/or CFi, OCH;, OCH,CH;, or OCF;, 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 formula (1), L=NH, Z'=0
(thus =1), 7°=0, ¢=0, t=1, R*=OH, 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 CI, F
and/or CF;, OCHs;, OCH;CHs, 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=NH, Z'=0
(thus r=1), 7’=0, q=0, =1, R*=OH, R*= H and E is phenylenc which is cither
unsubstituted or substituted preferably with Cl, F and/or CF5, OCH,, OCH,CHas, or OCF;,
and Y is heteroaryl which is also either unsubstituted or substituted preferably with CI, F
and/or CF;, OCH;, OCH>CHs,, 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=NH, Z'=0
{thus r=1}, 7*=0, a=t, t=1, R’=CH, 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 heteroaryl which 1s also either unsubstituted or substituted preferably with CL, F
and/or CF;, OCHs, OCH.CHs, 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
bond, =0, ZE=O, g=0, t=1, R*=0H, R*> H and E is phenviene which is ecither
unsubstituted or substituted preferably with Cl, F and/or CFsy, OCH;, OCH.CH;, or OCF;,
and Y is phenyl which is also either unsubstituted or substituted preferably with CI, ¥
and/or CF;, OCH;, OCH,CH;, or OCF;, and A 1s a non-aromatic hydrocarbon ring,

wherein a carbon 1s replaced by SO.

In a further particularly preferred embodiment, in compounds of formula (I}, L=single
bond, r=0, Z’=0, g=0, t=1, R*=0H, R*= H and E is heteroaryl which is either unsubstituted
or substituted preferably with CI, F and/or CF,y, OCH;, OCH,CHs, or OCFs, and Y is

phenyl which is also either unsubstituted or substituted preferably with Cl, F and/or CFs,
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OCH,, OCH:CHs, 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, =0, 7=0, q=0, t=1, R*=0H, R*> H and E is phenylene which is either
unsubstituted or substituted preferably with Cl, F and/or CF1, OCH,, OCH-CH4, or OCF,,
and Y is heteroaryl which is also either unsubstituted or substituted preferably with Cl, F
and/or CF;, OCH;, OCH;CHi, or OCFs, 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=1), Z*=0, q=0, t=1, R*=OH, R*= H and E is heteroaryl which 1s either
unsubstituted or substituted preferably with Cl, F and/or CFi1, OCH;, OCH»CHs, o1 OCF,,
and Y is heteroaryl which is also either unsubstituted or substituted preferably with Cl, F
15 and/or CF;, OCH,;, OCHCH;, or OCF;, and A is a non-aromatic hydrocarbon ring,

wherein a carbon is replaced by 50,

In a further particularly preferred embodiment, in compounds of formula (1), L=single
bond, Z'=0 (thus r=1), Z*=0, q=0, t=1, R*=0H, R*=H and E is phenylene which is ecither
20 unsubstituted or substituted preferably with Cl, F and/or CF;, OCH;, OCH2CH;3, or OCF,
and Y is phenyl which is also either unsubstituted or substituted preferably with CI, F
and/or CF;, OCH;, OCHCH;, or OCF;, and A is a non-aromatic hydrocarbon ring,

wherein a carbon is replaced by SO,.

25  In a further particularly preferred embodiment, in compounds of formula (1), L=single
bond, Z'=0 (thus r=1), ZQZO, =0, =1, REEOH, R*= H and Eis heteroaryl which is either
unsubstituted or substituted preferably with Cl, ¥ and/or CFi, OCH;, OCH,CHa;, or OCF;,
and Y is phenyl which is also either unsubstituted or substituted preferably with CL, F
and/or CF;, OCHi, OCH,CH;, or OCF;, and A is a non-aromatic hydrocarbon ring,

30 wherein a carbon is replaced by 8O;.

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

bond, Z'=0 (thus r=1}, Z-EwO, g=(, t=1, RzzOH, R®=H and E is phenylene which is either
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unsubstituted or substituted preferably with CI, F and/or CF3, OCHi, OCH,CH3, or OCF;,
and Y is heteroaryl which is aiso either unsubstituted or substituted preferably with CI, F
and/or CFs;, OCH,;, OCH;CH;, or OCFs, 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'=0 (thus r=1), Z*=0, q=0, t=1, R*=0H, R*= H and E is heteroaryl which is either
unsubstituted or substituted preferably with CI, F and/or CF;, OCHs, OCH,CHs, or OCFs,
and Y is heteroaryl which 1s also either unsubstituted or substituted preferably with Cl, F
and/or CF3;, OCHz;, OCH:CHs, or OCFs, 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=NH, Z'=0
(thus r=1), ZE=O, q=0, t=1, R2=OH5 R'= H and E is phenylene which is cither
unsubstituted or substituted preferably with Cl, F and/or CF5, OCH;, OCH>CH;s, or OCF;,
and Y is phenyl which is also either unsubstituted or substituted preferably with CI, F
and/or CF;, OCH,, OCH,CH;, or OCF;, and A is a non-aromatic hydrocarbon ring,

wherein a carbon is replaced by SOs.

In a further particularly preferred embodiment, in compounds of formula (1), L=NH, Z2'=0
{thus r=1), 7°=0, g=0, t=1, R;’:OH, R'= H and E is heteroaryl which is either
unsubstituted or substituted preferably with Cl, F and/or CF;, OCH;, OCH,CH;, or OCFs,
and Y 1s phenyl which 1s also cither unsubstituted or substituted preferably with ClI, F
and/or CF;, OCH;, OCH.CH;, or OCFs;, and A is a non-aromatic hydrocarbon ring,

wherein a carbon 1s replaced by SO».

In a further particularly preferred embodiment, in compounds of formula (I), L=NH, 7'=0
(thus r=1), Z’=0, ¢=0, t=1, R"=0H, R*= H and E is phenylenc which is cither
unsubstituted or substituted preferably with Cl, F and/or CF;, OCH;, OCH,CHj, or OCF;,
and Y is heteroaryl which is also either unsubstituted or substituted preferably with CL, F
and/or CF;, OCH;, OCH,CHs, or OCF;, and A is a non-aromatic hydrocarbon ring,

wherein a carbon is replaced by SO».



10

15

20

30

WO 2010/128050

PCT/EP2010/056042
65

In a further particularly preferred embodiment, in compounds of formula (1), L=NH, Z'=0
(thus r=1), Z*=0, g=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,, OCH,CH;, or OCF;,
and Y is heteroary!l which is also either unsubstituted or substituted preferably with Cl, F
and/or CF3;, OCH;, OCH;CHs, 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
bond, r=0, 7%=0, q=0, t=1, R*=0OH, R®= H and E is phenylene 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 CI, F
and/or CF;, OCH;, OCH,CHa, 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 (1), L=single
bond, 1=0, Z°=0, =0, =1, R*=0H, R"= H and E is heteroaryl which is either unsubstituted
or substituted preferably with CI, 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 CFs,
OCHj;, OCH,CHa, 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, =0, Z=0, ¢=0, t=], R*=0OH, R%= H and E is phenylene 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 CFi, OCH;, OCH>CHs, 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 (1), L=single
bond, r=0, (thus r=1), Z‘Z:O, g=0, t=1, R?”:OH, R*>Hand E is heteroaryl which is either
unsubstituted or substituted preferably with Cl, F and/or CF5, OCH,, OCH,CHs;, or OCF;,

and Y is heteroaryl which is also either unsubstituted or substituted preferably with C1, F
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and/or CF;, OCH;, OCH,CH;, 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 (1), L=single
bond, Z'=0 (thus t=1), Z*=0, D=0, m=1, n=1, g=1, t=1, R=0H, R*=H, R*= H and E is
phenylene which is either unsubstituted or substituted preferably with Cl, F and/or CFs,
OCHs, OCH,CHs, or OCFs, and Y is phenyl which is also either unsubstituted or
substituted preferably with Cl, F and/or CF;, OCH;, OCH,CHs, or OCF,, and A is an

aromatic hydrocarbon ring, wherein a carbon is replaced by 8.

In a further particularly preferred embodiment, in compounds of formula (I), L=single
bond, Z'=0 (thus r=1), 2°=0, D=0, m=1, n=1, g=1, t=1, R*=OH, R’>=H, R*= H and E is
phenylene which is either unsubstituted or substituted preferably with Ci, F and/or CF;,
OCH3z, OCH,CHs, or OCF;, and Y is phenyl which is also either unsubstituted or
substituted preferably with CI, F and/or CF,, OCH;3, OCH,CH;, 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 (1), L=single
bond, Z'=0 (thus r=1), 7*=0, D=0, m=1, n=1, g=1, t=1, R*=0H, R’=H, R*= H and E is
heteroarvl 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 CF;, OCHs, OCH2CHs, 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=single
bond, Z'=0 (thus r=1), Z*=0, D=0, m=1, n=1, g=1, t=1, R*=0H, R*=H, R*= H and E is
heteroaryl which is either unsubstituted or substituted preferably with CI F and/or CF,
OCH,, OCH,CHs, or OCF;, and Y is pheny! which is also either unsubstituted or
substituted preferably with CL, F and/or CF;, OCH;, OCH,CHjs, or OCF3, and A is a non-

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

In a further particularty preferred embodiment, in compounds of formula (I}, L=single

bond, Z'=0 (thus r=1), Z*=0, D=0, m=1, n=1, g=1, t=1, R*=OH, R’=H, R*= H and E is
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phenylene which is either unsubstituted or substituted preferably with Cl, F and/or CF;,
OCHj, OCH,CH;, or OCF;, and Y is heteroaryl which is also either unsubstituted or
substituted preferably with Cl, F and/or CT;, OCH;, OCH>CHs, or OCFs, and A is an

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

In a further particularly preferred embodiment, in compounds of formula (1), L=single
bond, Z'=0 (thus r=1), Z*=0, D=0, m=1, n=1, g=1, t=1, R*=OH, R*=H, R®= H and E is
phenylene which is either unsubstituted or substituted preferably with Cl, F and/or CFs,
OCH;, OCH,CH;, or OCF;, and Y 1s heteroaryl which is also either unsubstituted or
substituted preferably with Cl, F and/or CF,, OCH;, OCH>CHs, 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 (1), L=single
bond, Z'=0 (thus r=1), Z’=0, D=0, m=1, n=1, g=1, t=1, R*=0H, R’=H, R*> H and E is
hetercaryl which is either unsubstituted or substituted preferably with Cl, F and/or CFs,
OCHs4, OCH,CH;, or OCF;, and Y 1s 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 carbon is replaced by S.

In a further particularly preferred embodiment, in compounds of formuia (1), L=single
bond, Z'=0 (thus r=1), Z°=0, D=0, m=1, n=1, =1, t=1, R*=OH, R*=H. R*= H and E is
heteroary!l which 1s either unsubstituted or substituted preferably with Cl, F and/or CFs,
OCH;, OCH-CH;, or OCFs, and Y is heteroaryl which is also either unsubstituted or
substituted preferabty with Cl, F and/or CFy, OCH;, OCH,CHj;, or OCFs, 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
bond, Z'=0 (thus r=1), Z*=0, D=0, m=1, n=1, g=1, t=1, R*=0H, R*=H, R*= H and E is
phenyl which is either unsubstituted or substituted preferably with Cl, F and/or CF3, OCHj;,
OCH,CH3;, or OCF;, and Y is phenyl which is also either unsubstituted or substituted
preferably with Cl, F and/or CF;, OCH,, OCH>CH;, or OCFs, 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'=0 (thus r=1), Z°=0, D=0, m=1, n=1, g=1, t=1, R*=0H, R*=H, R*= H and E is
phenyl which is either unsubstituted or substituted preferably with C1, F and/or CF;, OCH;,
OCH,CHs, or OCFs, and Y is phenyl which is also either unsubstituted or substituted
preferably with Cl, F and/or CFi;, OCH;, OCH,CH;, or OCFy, 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), Z’=0, D=0, m=1, n=1, ¢=1, t=1, R?=0H, R*=H, R*= H and E is
heteroaryl which is either unsubstituted or substituted preferably with Cl, F and/or CF;,
OCH;, OCH-CHs, or OCF;, and Y is phenyl which is also either unsubstituted or
substituted preferably with Cl, F and/or CF;, OCHj;, OCH,CH;, or OCF;, and A is a non-

aromatic hydrocarbon ring.

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, g=1, t=1, R*=0H, R’=H, R’= H and E is
heteroaryl which is either unsubsiituted 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 CF;, OCH,, OCH>CH;, or OCF;, and A 1s an

aromatic hydrocarbon ring.

In a further particularly preferred embodiment, in compounds of formula (1), L=single
bond, Z'=0 (thus =1), Z’=0, D=0, m=1, n=1, g=1, t=1, R*=0H, R’=H, R*> H and E is
phenyl which is either unsubstituted or substituted preferably with Cl, I and/or CF3, OCH;,
OCHACH;, or OCFE;, 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 a pon-aromatic

hydrocarbon ring.

In a further particularly preferred embodiment, in compounds of formula (I), L=single
bond, Z'=0 (thus r=1), Z*=0, D=0, m=1, n=1, g=1, t=1, R*=0H, R*=H, R* H and E is
phenyl which is either unsubstituted or substituted preferably with Cl, F and/or CF3, OCH;,

OCH,CH;, or OCF;, and Y is hetercarvl which is also either unsubstituted or substituted
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preferably with Cl, F and/or CF;, OCH;, OCH,CHa, 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), Z’=0, D=0, m=1, n=1, g=1, t=1, R*=0H, R*>H, R H and E is
heteroaryl which is either unsubstituted or substituted preferably with Cl, F and/or CFa,
OCH;, OCH,CHs, or OCFs, and Y is heteroaryl which is also either unsubstitated or
substituted preferably with ClL, F and/or CF3, OCH;, OCH>CHa, or OCF1, and A is a non-

aromatic hydrocarbon ring.

In a further particularly preferred embodiment, in compounds of formula (I), L=single
bond, Z'=0 (thus r=1), Z’=0, D=0, m=1, n=1, g=1, t=1, R*=0OH, R*=H, R*~ H and E is
heteroaryl which 1s either unsubstituted or substituted preferably with Cl, F and/or CF,
OCHj, OCH,CHs, or OCFs, and Y is heteroaryl which is also either unsubstituted or
substituted preferably with Cl, F and/or CF;, OCH;, OCH-CHs, or OCFs, and A is an

aromatic hydrocarbon ring.

In a further particularly preferred embodument. in compounds of formula (I}, L=single
bond, Z'=0 (thus r=1), Z*=0, D=0, m=1, n=1, =1, t=1, R*=0H, R’=H, R*>= H and E is
phenylene which is either unsubstituted or substituted preferably with Cl, F and/or CF;,
OCH,, OCH;CHs, or OCF;, and Y is phenyl which is also either unsubstituted or
substituted preferably with Ci, ¥ and/or CF;, OCH,, OCH,CH;, or OCF,, and A is a

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

In a further particularly preferred embodiment, in compounds of formula (1), L=single
bond, Z'=0 (thus =1}, 2°=0, =0, m=1, n=1, g=1. =1, R*=OH, R*=H, R®= H and E is
phenylene which is either unsubstituted or substituted preferably with CI, F and/or CF3,
OCHs, OCH>CH;, or OCFs, and Y 1s phenyl which is also either unsubstituted or
substituted preferably with Cl, F and/or CF;, OCH;, OCH,CHj;, 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 formula (1), L=single

bond, Z'=0 (thus r=1), Z*=0, D=0, m=1, n=1, =1, t=1, R*=0OH, R'=H, R*= H and E is
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heteroarvl which is cither unsubstituted or substituted preferably with Cl, F and/or CFs,
OCH;, OCH,;CHi, or OCF;, and Y is phenyl which is also either unsubstituted or
substituted preferably with Cl, F and/or CF;, OCH,;, OCH>CHs, 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), Z°*=0, D=0, m=1, n=1, q=1, t=1, R*=0H, R*=H, R*= H and B is
heteroaryl which is either unsubstituted or substituted preferably with Cl, F and/or CF;,
OCH;:, OCH,CHs, or OCFs, and Y is phenyl which is also either unsubstituted or
substituted preferably with Cl, F and/or CF1, 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 formula (I), L=single
bond, Z'=0 (thus r=1), Z°=0, D=0, m=1, n=1, g=1. t=1, R*=0OH, R’=H, R*= H and E is
phenylene which is either unsubstituted or substituted preferably with CL F and/or CFj,
OCH;, OCH,CHs, or OCFs, and Y is heteroaryl which is also either unsubstituted or
substituted preferably with Cl, F and/or CFy, OCH;, OCH.CH;, or OCFs, and A is an

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

In a further particularly preferred embodiment, in compounds ef formula (1), L=single
bond, Z2'=0 (thus r=1), Z*=0, D=0, m=1, n=1, g=1, t=1, R*=0OH, R*=H, R"*= H and E is
phenylene which is either unsubstituted or substituted preferably with Cl, F and/or CF;,
OCH;, OCH,CHs. or OCF;, and Y is heteroaryl which is also either unsubstituted or
substituted preferably with Cl, 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 formula (1), L=single
bond, Z'=0 (thus r=1), Z*=0, D=0, m=1, n=1, g=I, t=1, R*=0OH, R’=H, R*= H and B is
heteroaryl which is either unsubstituted or substituted preferably with Cl, FF and/or CFy,
OCH,, OCH,CHs, or OCFs, and Y is hetercaryl which 1s also either unsubstituted or
substituted preferably with Cl, F and/or CFs;, OCHis, OCH,CHs, or OCF;, and A 1s 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 (1), L=single
bond, Z'=0 (thus r=1), Z’=0, D=0, m=1, n=1, ¢=1, t=1, R*=OH, R*=H, R*= H and E is
heteroaryl which is either unsubstituted or substituted preferably with Cl, F and/or CFs,
OCH3, OCH,CH;, or OCF,, and Y is heteroaryl which is also either unsubstituted or
substituted preferably with Cl, F and/or CF5, OCH;, OCH,CH;, or OCFs, 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 (1), L=single
bond, Z'=0 (thus r=1), Z’=0, D=0, m=1, n=1, ¢=1, t=1, R*=0H, R*=H, R*= H and E is
phenylene which is either unsubstituted or substituted preferably with Cl, F and/or CFs,
OCH;, OCH>CH;, or OCFs, and Y is phenyl which is also either unsubstituted or
substituted preferably with Cl, F and/or CF3;, OCH;, OCH;CH;, 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 (1), L=single
bond, Z'=0 (thus r=1), Z*=0, D=0, m=1. n=1, g=1, t=1, R*=0H, R*=11, R*= H and E is
phenylene which is either unsubstituted or substituted preferably with Cl, F and/or CF3,
OCH;, OCH;CH;s, or OCFs, and Y is phenyl which is also either unsubstituted or
substituted preferably with Cl, F and/or CF5, OCH,, OCH>CH,, or OCFs, and A 1s a non-

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

In a further particularly preferred embodiment, in compounds of formula (1), L=single
bond, Z'=0 (thus r=1), Z*=0, q D=0, m=I1, n=1, q=1, =1, R=0H, R*=H, R*> H and E is
heteroaryl which is either unsubstituted or substituted preferably with Ci, F and/or CF3,
OCH,, OCH;CHi, or OCF;, and Y is phenyl which is alse either unsubstituted or
substituted preferably with Cl, F and/or CF;, OCH;, OCH,CHs, or OCFs, and A is an

aromatic hydrocarbon ring, wherein a carbon 1s replaced by N.

In a further particularly preferred embodiment, in compounds of formula (I), L=single
bond, Z'=0 (thus r=1), Z=0, D=0, m=1, n=1, ¢=1, t=1, R’=0H, R*=H, R*= H and E is
heteroaryl which is ecither unsubstituted or substituted preferably with Cl, F and/or CF,

OCHj;, OCH,CHs;, or OCF;, and Y is phenyl which is also either unsubstituted or
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substituted preferably with Cl, F and/or CF3;, OCH;, OCH,CHj3, or OCFs, 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'=0 (thus r=1), Z*=0, D=0, m=1, n=1, g=1. t=1, R*=0H, R’=H, R®= H and E is
phenylene which 1is cither unsubstituted or substituted preferably with Cl, F and/or CF3,
OCH;, OCH,CHj3, or OCF,, and Y 1s heteroaryl which is also either unsubstituted or
substituted preferably with Cl, F and/or CF;, OCH;, OCH,CH;, or OCFs, and A is an

aromatic hydrocarbon ring. wherein a carbon 1s replaced by N,
In a further particularly preferred embodiment, in compounds of formula (1), L=single

phenylene which is either unsubstituted or substituted preferably with Cl, F and/or CF;,
OCH;, OCH,CH,, or OCFs, 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 a non-

aromatic hvdrocarbon 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=1}, Z°=0, D=0, m=1. n=1. g=1, t=1, R*=OH, R*=H. R*= H and E is
heteroaryl which is either unsubstituted or substituted preferably with Cl, F and/or CFs,
OCH;, OCH,CH;, or OCF;, and Y is heteroaryl which is also either unsubstituted or
substituted preferably with Cl, F and/or CF;, OCHs, OCH;CHs, or OCF;, and A 1s 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'=0 (thus =1}, Z*=0, D=0, m=1, n=1, g=I, t=1, R*=0H, 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 OCF5, and Y is heteroaryl which is also either unsubstituted or
substituted preferably with ClL, F and/or CF3, OCHi, OCH,CH,, 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

bond, Z'=0 (thus r=1), Z*=0, D=0, m=1, n=1, g=1, t=1, R*=0H, R’=H, R*= H and E is
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phenylene which 1s either unsubstituted or substituted preferably with CI, F and/or CFs,
OCH;, OCH;CH;, or OCF3, and Y is phenyl which is also either unsubstituted or
substituted preferably with Cl, F and/or CF;, OCH;, OCH,CHs, or OCF;, and A is an

aromatic hydrocarbon ring, wherein a carbon is replaced by NR”.

In a further particularly preferred embodiment, in compounds of formula (1), L=single
bond, Z'=0 (thus r=1), Z*=0, D=0, m=1, n=1, q=1, t=1, R?>=0H, R’=H, R*= H and E is
phenylene which is either unsubstituted or substituted preferably with CI, 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 CF;, OCH3, OCH,CHj, or OCF3, and A is a non-

aromatic hydrocarbon ring, wherein a carbon is replaced by NR*.

In a further particularly preferred embodiment, in compounds of formula (1), L=single
bond, Z'=0 (thus r=1), Z*=0, D=0, m=1, n=1, ¢=1, t=1. R"=0H. R*=H, R*= H and E is
heteroaryl which 1is either unsubstituted or substituted preferably with Cl, F and/or CFj,
OCH,, OCH»>CH,, or OCF;5, and Y 1s phenyl which is also either unsubstituted or
substituted preferably with CI, F and/or CFs, OCH;, OCH.CH;, or OCF;, and A is an

aromatic hydrocarbon ring, wherein a carbon is replaced by NR*.

In a further particularly preferred embodiment, in compounds of formula (I), L=smgle
bond, Z'=0 (thus 1=1), Z=0, D=0, m=1, n=1, g=1, =1, R*=OH, R’=H, R*=H and E is
heteroary! which is either unsubstituted or substituted preferably with Cl, F and/or CFs,
OCHy, OCH,CH:, or OCF3, and Y is phenyl which is also either unsubstituted or
substituted preferably with Cl, F and/or CF3;, OCH;, OCH,CH;, or OCF3, and A is a non-

. . . . v b
aromatic hydrocarbon ring, wherein a carbon is replaced by NR™.

In a further particularly preferred embodiment, in compounds of formula (1), L=single
bond, 7'=0 {thus =1}, 7°=0, D=0, m=1, n=1, g=1, t=1, R*=0OH, R’=H, R*=H and E is
phenylene which is either unsubstituted or substituted preferably with CI, F and/or CFs,
OCHs3, OCH,CHa, or OCFs, and Y is heteroaryl which is also either unsubstituted or
substituted preferably with Cl, F and/or CF;, OCH;, OCH,CHs, or OCF;, and A 1s an

aromatic hydrocarbon ring, wherein a carbon is replaced by NR*.
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In a further particularly preferred embodiment, in compounds of formula (I), L=single
bond, Z'=0 (thus r=1), Z=0, D=0, m=1, n=1, g=1, t=1, R*=OH, R’=H, R*= H and E is
phenylene which is either unsubstituted or substituted preferably with Cl, F and/or CFs,
OCH;, OCH,CHa, or OCF;, and Y 1is heteroaryl which is also either unsubstituted or
substituted preferably with CI, F and/or CFs, OCH;, OCH>CH;, or OCF3, and A is a non-

aromatic hydrocarbon ring, wherein a carbon is replaced by NR”.

In a further particularly preferred embodiment, in compounds of formula (1}, L=single
bond, Z'=0 (thus r=1}, =0, D=0, m=1, n=1, g=1, t=1, R*=0H, R*=H, R* H and E is
heteroaryl which 1s either unsubstituted or substituted preferably with Cl, F and/or CF;,
OCH,, OCH,CH;, or OCF;, and Y 1s 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 carbon is replaced by NR*,

In a further particularly preferred embodiment, in compounds of formula (1), L=single
bond, Z'=0 (thus r=1}, Z*=0, D=0, m=1, n=1, g=1, (=1, R*=OH, R’=H, R% H and E is
heteroaryl which is either unsubstituted or substituted preferably with Cl, F and/or CF;,
OCHs, OCH-CHa. or OCFs, and Y is heteroaryl which is also either unsubstituted or
substituted preferably with Cl, F and/or CFx, OCH,, OCH>CHj3, or OCF;, and A is a non-

. . . . 4
aromatic hydrocarbon ring, wherein a carbon is replaced by NR™.

In a further particularly preferred embodiment, in compounds of formula (1}, L=NH, z'=0
(thus =1}, 77=0, D=0, m=1, n=1, g=1, =1, R*=0H, R*=H, R®= H and E is phenylene
which is either unsubstituted or substituted preferably with CI, F and/or CF,, OCH;,
OCH,CH;, or OCF;, and Y is phenyl which is alse either unsubstituted or substituted
preferably with Cl, F and/or CF;, OCH;, OCH,CHj, or OCF;, and A is an aromatic

hydrocarbon ring, wherein a carbon 1s replaced by S,

In a further particularly preferred embodiment, in compounds of formula (1), L=NH, 7'=0
(thus r=1), Z°=0, D=0, m=1, n=1, ¢=1, t=1, R*=OH, R’=H, R*= H and E is phenylene
which is either unsubstituted or substituted preferably with Cl, F and/or CF;, OCHsj,
OCH,CH;, or OCF;, and Y is phenyl which is also either unsubstituted or substituted
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preferably with Cl, F and/or CF3, OCH,, OCH-CHs, 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 (1), L=NH, Z'=0
(thus r=1), Z*=0, D=0, m=1, n=1, g=1, t=1, R*=0H, R’=H, R"= H and E is heteroary]
which is either unsubstituted or substituted preferably with Cl F and/or CF;, OCHs,
OCH,CHs;, or GCF;, and Y is phenyl which is also either unsubstituted or substituted
preferably with CI, ¥ and/or CF;, OCH;, OCH,CH;, or OCFa, 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'=0
(thus r=1), Z'=0, D=0, m=1, n=1, g=1, t=1, R*=0H, R*=H, R*= H and E is heteroaryl
which is either unsubstituted or substituted preferably with CI, F and/or CF;, OCH;,
OCH:CH;, or OCFs, and Y is phenyl which is also either unsubstituted or substituted
preferably with Cl, F and/or CF,;, OCH;, OCH,CHs, or OCF;, and A is 3 non-aromatic

hydrocarbon ring, wherein a carbon is replaced by S,

In a further particularly preferred embodiment, in compounds of formula (1), L=NH, Z2'=0
(thus r=1), 7°=0, D=0, m=1, n=1, g=1, t=1, R*=0OH, R'=H, R*= H and E is phenylene
which is either unsubstituted or substituted preferably with Cl, F and/or CF;, OCH;,
OCH,CHs;, or OCFs, and Y is heteroaryl which is also cither 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 S.

In a further particularly preferred embodiment, in compounds of formula (1), L=NH, Z'=0
(thus =1}, 72=0. D=0, m=1, n=1, g=1, t=1, R*=0OH, R*=H, R*= H and E is phenylene
which is either unsubstituted or substituted preferably with Cl, F and/or CF;, OCHa,
OCH,CHs;, or OCFs, and Y is heteroaryl which is also cither unsubstituted or substituted
preferably with Cl, F and/or CF;, OCH,;, OCH,CH;, or OCF;, and A is a non-aromatic

hydrocarbon ring, wherein a carbon is replaced by 5.

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

(thus =1}, Z2=O, D=0, m=1, n=1, g=1, t=1, R*=0OH, R’=H, R’ H and E is heteroaryl
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which is either unsubstituted or substituted preferably with ClL, F and/or CF;, OCHs,
OCH2CHj, or OCF;, and Y is heteroaryl which is also either unsubstituted or substituted
preferably with Cl, F and/or CF;, OCH;, OCH,CHi, or OCF;, and A is an aromatic

hydrocarbon ring, wherein a carbon 1s replaced by S.

In a further particularly preferred embodiment, in compounds of formula (1), L=NH, Z'=0
(thus r=1), Z*=0, D=0, m=1, n=1, ¢=1, t=1, R*=0H, R*=H, R*= H and E is heteroaryl
which 1s either unsubstituted or substituted preferably with Cl, F and/or CFs;, OCHs,
OCH,CHs, or OCF;, and Y is heteroary]l which is also either unsubstituted or substituted
preferably with Cl, F and/or CF;, OCH;z, OCH,CH;, 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, 7'=0
(thus r=1), ZQIO, D=0, m=1, n=1, g=1, t=1, RE:OH, R¥*=H, R*= H and F is phenylene
which is either unsubstituted or substituted preferably with CI, F and/or CF;, OCHs;,
OCH,CH,, 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

hydrocarben ring.

In a further particularly preferred embodiment, in compounds of formula (1), L=NH, 7'=0
(thus r=1), Z*=0, D=0, m=1, n=1, g=1, t=1, R*=0H, R’=H, R*= H and E is phenylene
which is either unsubstituted or substituted preferably with Cl, F and/or CF;, OCH,,
OCH,CHs, or OCFs, and Y is phenyl which is also either unsubstituted or substituted
preferably with Cl, F and/or CFs, OCH;, OCHCH;. or OCF;, and A is a non-aromatic

hydrocarbon ring.

In a further particularly preferred embodiment, in compounds of formula (1), L=NH, Z'=0
(thus r=1), ZZZO, D=0, m=1, n=1, g=1, t=1, RzﬂOH, R*=H, R*= H and E is heteroaryl
which is either unsubstituted or substituted preferably with Cl, F and/or CF;, OCH,,
OCH,CHjs, or OCFs, and Y is phenyl which is also either unsubstituted or substituted
preferably with Cl, F and/or CF3;, OCH;, OCH.CH;, or OCF;, and A is an aromatic

hydrocarbon ring.
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In a further particularly preferred embodiment, in compounds of formula (1), L=NH, 2'=0
(thus r=1), 22:05 D=0, m=1, n=1, g=1, t=1, RZ:OH, REZH, R% H and E is heteroaryl
which is either unsubstituted or substituted preferably with Cl, F and/or CF3;, OCHas,
OCH>CH;, or OCFs, and Y is phenyl which is also either unsubstituted or substituted
preferably with CI, F and/or CF;, OCH;, OCH,CH;, or OCF;, and A is a non-aromatic

hydrocarbon ring.

In a further particularly preferred embodiment, in compounds of formula (1), L=NH, Z'=0
(thus r=1), Z*=0, D=0, m=1, n=1, g=1, t=1, R*=OH, R’=H, R*= H and E is phenylene
which is either unsubstituted or substituted preferably with CI, F and/or CF;, OCHj,
OCHLCHas, or OCFs, and Y is heteroaryl which is also either unsubstituted or substituted
preferably with Cl, F and/or CF;, OCH;, OCH>CHs, or OCF;, and A is an aromatic

hydrocarbon ring.

In a further particularly preferred embodiment, in compounds of formula (1), L=NH, Z'=0
(thus r=1), Z'=0, D=0, m=1, p=1, g=I, t=1, R*=0H., R’=H, R*= H and E is phenylene
which 1s either unsubstituted or substituted preferably with Cl, F and/or CF;, OCH;,
OCH.CHs, or OCF;, and Y is heteroaryl which is also either unsubstituted or substituted
preferably with CI, F and/or CF;, OCH;, OCH,CH;, or OCF;, and A is a non-aromatic

hydrocarbon ring.

In a further particularly preferred embodiment, in compounds of formula (1), L=NH, Z2'=0
{thus =1}, 7?=0, D=0, m=1, n=1, q=1, t=1, R*=0OH, R*=H, R*= H and E is heteroaryl
which is either unsubstituted or substituted preferably with CI, F and/or CF;, OCH,,
OCHCH;. or OCF;, and Y is hetercaryl which is also either unsubstituted or substituted
preferably with Cl, F andfor CF;, OCHi, CGCH,CH;, or OCF;, and A is an aromatic

hydrocarbon ring.

In a further particularty preferred embodiment, in compounds of formula (I}, L=NH, 7'=0
(thus r=1), Z*=0, D=0, m=1, n=1, ¢=1, t=1, R’=0H, R’=H, R*= H and E is heteroaryl
which is either unsubstituted or substituted preferably with CL, F and/or CF;, OCHs,

OCH,CHa, or OCF;, and Y is heteroaryl which is also either unsubstituted or substituted
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preferably with (1, F and/or CF;, OCH;, OCH>CHs, or OCF,, and A is a non-aromatic

hydrocarbon ring.

In a further particularly preferred embodiment, in compounds of formula (1), L=NH, Z'=0
(thus =1}, Z*=0, D=0, m=1, n=1, g=1, t=1, R*=OH, R*=H, R®= H and E is phenylene
which is either unsubstituted or substituted preferably with Cl, F and/or CF;, OCHs,
OCH,CH;, or OCFs, and Y 1s phenyl which is also either unsubstituted or substituted
preferably with Ci, F and/or CF3;, OCH;, OCH,.CH;, or OCF3, and A is an aromatic

hydrocarbon ring, wherein a carbon is replaced by G,

In a further particularly preferred embodiment, in compounds of formula (1}, L=NH, Z'=0
(thus r=1), Z*=0, D=0, m=1, n=1, g=1, t=1, R*=OH, R*=H, R*= H and E is phenylene
which is either unsubstituted or substituted preferably with Cl, F and/or CF;, OCHjs,
OCH,CHs;, or OCFs, and Y is phenyl which is also cither unsubstituted or substituted
preferably with Cl, F and/or CF;, OCH;, OCH>CHs, 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 formula (1), L=NH, Z'=0
(thus =1}, ZZZO‘, D=0, m=1. n=1, g=I, =1, 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 CF;, OCH;, OCH,CH;, or OCF;, and A is an aromatic

hydrocarbon ring, wherein a carbon is replaced by O.

In a forther particularly preferred embodiment, in compounds of formula (1), L=NH, 7'=0
(thus r=1), Z’=0, D=0, m=1, n=1, q=1, =1, R*=0H, R*=H, R*= H and E is heteroaryl
which is either unsubstituted or substituted preferably with Cl, F and/or CF;, OCHs;,
OCHCH,, or OCF;, and Y is phenyl which is also etther unsubstituted or substituted
preferably with CI, F and/or CF;, OCH;3, OCH>CH;, or OCF;, and A is a non-aromatic

hydrocarbon ring, wherein a carbon is replaced by G.

In a further particularly preferred embodiment, in compounds of formula (I), L=NH, Z'=0
(thus ™=1), 7°=0, D=0, m=1, n=1, g=1, t=1, R*=0OH, RE—*~H, R*= H and E is phenvlene
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which is either unsubstituted or substituted preferably with Cl, F and/or CF;, OCH,,
OCH,CHs, or OCF;, and Y is heteroaryl which is also either unsubstituted or substituted
preferably with Cl, F and/or CF;, OCH;, OCH,CHj, or OCFi3, 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'=0
(thus r=1), Z°=0, D=0, m=1, n=1, g=1, t=1, R*=OH, R’=H, R*= H and E is phenylene
which 1s either unsubstituted or substituted preferably with Cl, F and/or CF;, OCHa,
OCH,CH;, or OCFs, and Y is heteroaryl which is also either unsubstituted or substituted
preferably with Cl, F and/or CF,, OCH;, OCH;CHs, 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 formula (1), L=NH, Z'=0
(thus r=1), ZZZO,, D=0, m=1, n=1, g=1, =1, R*=0H, R:":H, R% H and E is heteroaryl
which 1s either unsubstituted or substituted preferably with Cl, F and/or CF;, OCHs,
OCH,CH;, or OCF;, and Y is heteroaryl which is also either unsubstituted or substituted
preferably with Cl, F and/or CFi;, OCH,, OCH,;CH;, or OCFs, 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'=0
(thus 1=1), Z’=0, D=0, m=1, n=1, ¢=1, t=1, R’=0H, R’=H. R* H and E is heteroaryl
which is either unsubstituted or substituted preferably with CI, F and/or CFi, OCHs,
OCHyCHs, or OCF3, and Y is heteroaryl which is alse either unsubstituted or substituted
preferably with Cl, F and/or CF;, 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 formula (1), L=NH, Z'=0
(thus r=1), Z*=0, D=0, m=1, n=1, g=1, t=1, R*=0H, R*=H, R®= H and E is phenylene
which is either unsubstituted or substituted preferably with CI, F and/or CF;, OCHs,
OCH,CHas, or OCFs, and Y is phenyl which is also either unsubstituted or substituted
preferably with CI, F and/or CF,, OCH;, OCH,CHs, or OCF;, 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 (1), L=NH, Z'=0
(thus r=1), ZQZO, b=0C, m=1, n=1, g=1, t=1, R2=OH3 R3mH, R*=H and E is phenylene
which is either unsubstituted or substituted preferably with CI, F and/or CF;, OCHs,
OCH,CHj, or OCFs, and Y is phenyl which is also either unsubstituted or substituted
preferably with Cl, ¥ and/or CF;, OCH;, OCH,CHs, 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 (1), L=NH, Z'=0
(thus r=1), 2220, D=0, m=1, n=1, g=1, t=1, RZZOH, R’=H, R*=H and E is heteroaryt
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 CF;, OCH;, OCH,CH,, 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 (1), L=NH, Z'=0
{thus r=1), ZzﬂO., D=0, m=1, n=1, g=1, t=1, RszHj R3:H, R*%= H and E is heteroaryl
which is either unsubstituted or substituted preferably with Cl, F and/or CF;, OCH;,
OCH,CH;, or OCFs, and Y is phenyl which is also either unsubstituted or substituted
preferably with Cl, F and/or CF;, OCH;, OCH,CH;, or OCFs, 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}, L=NH, Z'=0
(thus r=1), Z*=0, D=0, m=1, n=1, q=1, =1, R*=0H, R*=H. R*= H and E is phenylene
which is either unsubstituted or substituted preferably with CI, F and/or CF;, OCHas,
OCH>CH;, 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 carbon is replaced by N.
In a further particularly preferred embodiment, in compounds of formula (1}, L=NH, Z'=0

which is either unsubstituted or substituted preferably with Cl, F and/or CFi, OCHj,

OCH,CH;, or OCF,, and Y is heteroaryl which is also either unsubstituted or substituted
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preferably with Cl, F and/or CF;, OCH,;, OCH,CH;, or OCFs, 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'=0
{thus r=1), Z’=0, D=0, m=1, n=1, g=1, t=1, R*=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;3, or OCF;, and Y is heteroaryl which is also either unsubstituted or substituted
preferably with CI, F and/or CF;, OCH;, OCH-CHai, 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=NH, 2'=0
(thus r=1}, ZEZO, D=0, m=1, n=1, g=1, t=1, R*=OH, R*=H, R*= H and E is heteroaryl
which is ecither unsubstituted or substituted preferably with CI, F and/or CF;, OCHs,
OCH,CHjs, or OCF3, and Y is heteroaryl which is also either unsubstituted or substituted
preferably with Cl, F and/or CF;, OCH;, OCH>CHs, 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 (1), L=NH, Z2'=0
(thus r=1), ZZ:O, D=0, m=1, n=1, g=1, t=1, REZOH, R3:H, R®= H and E is phenylene
which is either unsubstituted or substituted preferably with Cl, F and/or CF;, OCHj,
OCH,CH;, or OCFs, and Y is phenyl which is also either unsubstituted or substituted
preferably with Cl, F and/or CF;, OCH,;, OCH»CHs;, or OCFs, and A is an aromatic

hydrocarbon ring, wherein a carbon is replaced by NR”.

In a further particularly preferred embodiment, in compounds of formula (I}, L=NH, Z'=0
(thus r=1}, 7°=0, D=0, m=1, =1, g=1, t=1, R*=0OH, R’=H, R®= H and E is phenylene
which is either unsubstituted or substituted preferably with CI, F and/or CF5;, OCH;,
OCH,CH;, or OCFs, and Y is phenyl which is also either unsubstituted or substituted
preferably with Cl, F and/or CF;, OCH,, OCH,CHj5, or OCFy, and A is a non-aromatic

hydrocarbon ring, wherein a carbon is replaced by NR*

In a further particularly preferred embodiment, in compounds of formula (T), L=NH, 7Z'=0
{thus r=1}, ZZ:O, D=0, m=1, n=1, g=1, t=1], REZOH, REIH, R¥= H and E is heteroaryl
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which 1s either unsubstituted or substituted preferably with Cl, F andfor CFi, OCH,,
OCH»CHs, or OCF;, and Y is phenyl which is alse either unsubstituted or substituted
preferably with Cl, F and/or CF;, OCHi, OCH,CHj, or OCF;, and A is an aromatic

hydrocarbon ring, wherein a carbon is replaced by NR*

In a further particularly preferred embodiment, in compounds of formula (I), L=NH, Z'=0
(thus r=1), Z-Z:O_, D=0, m=1, n=1, g=1, t=1, R2=OH, R3: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 CF,, OCH,, OCH,CH;, or OCF;, and A is a non-aromatic

hydrocarbon ring, wherein a carbon is replaced by NR®.

In a further particalarly preferred embodiment, in compounds of formula (1), L=NI1, Z'=0
(thus 1=1), Z’=0, D=0, m=1, n=1, ¢=1, t=1, R*=0H, R’=H, R*= H and E is phenylenc
which is either unsubstituted or substituted preferably with Cl, F and/or CF;, OCHa,
OCH,CH;, or OCF;, and Y is heteroaryl which is also either unsubstituted or substituted
preferably with Cl, F and/or CF;, OCH;, OCH-CH;, or OCFs, and A is an aromatic

hydrocarbon ring, wherein a carbon is replaced by NR*,

In a further particularly preferred embodiment, in compounds of formula (1), L=NH, Z'=0
(thus =1}, 7°=0, D=0, m=1, n=1, g=1, t=1, REZOH, R’=H, R*= H and E is phenylene
which is either unsubstituted or substituted preferably with Cl, F and/or CF;, OCHs,
OCH,CH;, or OCF3, and Y is heteroaryl which is also either unsubstituted or substituted
preferably with Cl, F and/or CF;, OCH,;, OCH,CHjs, or OCFs, and A is a non-aromatic

hydrocarbon ring, wherein a carbon is replaced by NR*.

In a further particularly preferred embodiment, in compounds of formula (1), L=NH, 2'=0
{thus r=1}, 7°=0, D=0, m=1, n=1, g=1, t=1, RQEOH, R33H, R*= H and E is heteroaryl
which is either unsubstituted or substituted preferably with Cl, F and/or CFi, OCHjs,
OCH,CH;, or OCF;, and Y is heteroaryl which is also either unsubstituted or substituted
preferably with CIL F and/or CF;, OCH;, OCH>CHs, or OCF;, and A is an aromatic

hydrocarbon ring, wherein a carbon is replaced by NR*.
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In a further particularly preferred embodiment, in compounds of formula (1), L=NH, Z'=0
(thus r=1), ZQZO., D=0, m=1, n=1, g=1, t=1, RZHOH, RS:H, R% H and E is heteroaryl
which is cither unsubstituted or substituted preferably with Cl, F and/or CFi, OCH;,
OCH,CHj, or OCFs, and Y is heteroaryl which is also either unsubstituted or substituted
preferably with Cl, F and/or CFi, OCHs, OCH,CHs, or OCF,, and A is a non-aromatic

hydrocarbon ring, wherein a carbon is replaced by NR”,

In a further particularly preferred embodiment, in compounds of formula (I), L=single
bond, r=0, Z°=0, D=0, m=1, n=1, g=1, t=1, R*=0H, R’=H,, R*= H and E is phenylene
which 1s either unsubstituted or substituted preferably with Cl, F and/or CF;, OCH;,
OCH»CHs, or OCF;, and Y is phenyl which is alse either unsubstituted or substituted
preferably with Cl, I and/or CF;, OCH;, OCH.CHs, 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 (1), L=single
bond, =0, 77=0, D=0, m=1, n=1, ¢=1, =1, RszH,, R3:Hj R'%= H and E is phenviene
which is either unsubstituted or substituted preferably with Cl, F and/or CF;, OCHa;,
OCH,CH;, or OCF3, and Y 1s phenyl which is also either unsubstituted or substituted
preferably with Cl, F and/or CF;, OCH;, OCH,CH;, 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
bond, =0, Z-zﬂO, D=0, m=1, n=1, g=1, t=1, REZOH, R3: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 Ci, F and/or CFs;, OCH,, OCH,CHs, or OCF3, and A is an aromatic

hydrocarbon ring, wherein a carbon 1s replaced by S.

In a further particularly preferred embodiment, in compounds of formula (I}, L=single
bond, r=0, Z*=0, D=0, m=1, n=1, ¢=1, t=1, R*=0H, R’=H, R*= H and E is hetcroaryl
which is either unsubstituted or substituted preferably with Cl, F and/or CF;, OCH;,
OCHLCHa, or OCF;, and Y is phenyl which is also either unsubstituted or substituted
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preferably with Cl, F and/or CF;, OCH;, OCH,CHs, or OCFs, 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
bond, =0, szO, D=0, m=1, n=1, g=1, t=1, RESOH, R*=H, R*= H and E is phenylene
which is either unsubstituted or substituted preferably with Cl, F and/or CF,, OCHs,
QCH,CH;, 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 carbon is replaced by S.

In a further particularly preferred embodiment, in compounds of formula (1), L=single
bond, r=0, ZZmO, D=0, m=1, n=1, g=I, t=1, RQZOH, R‘%:H, R*= H and E is phenylene
which is either unsubstituted or substituted preferably with Cl, F and/or CF;, OCHs,
OCH;CH;, or OCF;, and Y is heteroaryl which is also either unsubstituted or substituted
preferably with Cl, F and/or CF3, OCHs, OCH,CHs, 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
bond, 1=0, Z°=0, D=0, m=1, n=1, g=1, t=1, R’=0OH, R*=H, R"™ H and E is heteroaryl
which is either unsubstituted or substituted preferably with Cl, F and/or CF;, OCHj,
OCH,CH;, or OCF;, and Y is heteroaryl which is also either unsubstituted or substituted
preferably with Cl, F and/or CFs;, OCHs, OCH>CHs, or OCF;, and A is an aromatic

hydrocarbon ring, wherein a carbon is replaced by 5.

In a further particularly preferred embodiment, in compounds of formula (I), L=single
bond, r=0, 7°=0, D=0, m=1, n=1, q=1, t=1, R’=0OH, R*=H, R*= H and E is heteroaryl
which is either unsubstituted or substituted preferably with ClI, F and/or CF;, OCHs,
QOCH,CH;, or OCF;, and Y is heteroaryl which is also either unsubstituted or substituted
preferably with Cl, F and/or CF3;, OCHs3, OCH,CH;, or OCFs3, 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

bond, 1=0, 7%=, D=0, m=1, n=1, q=1, =1, R*=0H, R’=H, R*= H and E is phenylene
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which is either unsubstituted or substituted preferably with Cl, F and/or CFi, OCHa,,
OCH,CH;, or OCF;, and Y is phenyl which is also either unsubstituted or substituted
preferably with Cl, F and/or CF3;, OCH,, OCH>CHs, or OCF;, and A is an aromatic

hydrocarbon ring.

In a further particularly preferred embodiment, in compounds of formula (1), L=single
bond, r=0, 7%=0, D=0, m=1, n=1, g=1, t=1, RZZOH, R3:H, R*= H and E is phenylene
which is either unsubstituted or substituted preferably with Cl, F and/or CFs;, OCHa,
OCH,CH;, or OCFy, 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 a non-aromatic

hydrocarbon ring,

In a further particularly preferred embodiment, in compounds of formuia (I), L=single
bond, =0, ZZZO, B=0, m=1, n=1, g=1, t=1, R*=0OH, R3EH, R*= H and E is heteroaryl
which is either unsubstituted or substituted preferably with CI, F and/or CF;, OCH,,
OCH,CHj, or OCFs, and Y is phenyl which is also either unsubstituted or substituted
preferably with CI, F and/or CFi, OCH;, OCH,CHs, or OCFs, and A is an aromatic

hydrocarbon ring.

In a further particularly preferred embodiment, in compounds of formula (I L=single bond,
r=(, ZZ:;O, D=0, m=1, n=1, g=I, t=1, R*=0H, R*=H, R*=H and E is heteroaryl which is
either unsubstituted or substituted preferably with CIL F and/or CF5;, OCH;, OCH-CH;, or
OCF;, and Y 1s phenyl which 1s also either unsubstituted or substituted preferably with CI,

F and/or CF3, GCHs, OCH2CH,, or OCF3, and A is a non-aromatic hydrocarbon ring,

In a further particularly preferred embodiment, in compounds of formula (I), L=single
bond, r=0, 2220, D=0, m=1, n=1, g=1, t=1, R*=0OH, RB:.H, R*= H and E is phenvlene
which is either unsubstituted or substituted preferably with Cl, F and/or CF:, OCHas,
OCH,CH,;, or OCFs, and Y is heteroaryl which is also either unsubstituted or substituted
preferably with C1, F and/or CF;, OCH,, OCH,CHs, or OCFs, and A is an aromatic

hydrocarbon ring.
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In a further particularly preferred embodiment, in compounds of formula (1), L=single
bond, =0, 2220, D=0, m=1, n=1, g=I, =1, RZ=C)H3 R'=H, R* H and E is phenylene
which is either unsubstituted or substituted preferably with Cl, F and/or CF;, OCHs,
OCH,CH3, or OCF;, and Y is heteroaryl which is also either unsubstituted or substituted
preferably with CI, F and/or CF5, OCH;, OCH-CH;, or OCF3, and A is a non-aromatic

hydrocarbon ring.

in a further particularly preferred embodiment, in compounds of formula (1), L=single
bond, r=0, ZZ:O, D=0, m=1, n=1, ¢=1, t=1, RE:OH, R'=H, R*= H and E is heteroaryl
which is either unsubstituted or substituted preferably with Cl, F and/or CF;, OCHs,
OCH;CHs, or OCFs, and Y is heteroaryl which is also either unsubstituted or substituted
preferably with Cl, F and/or CF;, OCH;, OCH-CHs, 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*=0Q, D=0, m=1, n=1, g=1, t=1, R*=0H, R’=H, R*= H and E is heteroaryl
which is either unsubstituted or substituted preferably with Cl, F and/or CF;, OCH;,
OGCHA2CHs, 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 a non-aromatic

hydrocarbon ring.

In a further particularly preforred embediment, in compounds of formula (1), L=single
bond, r=0. Z°=0, D=0, m=1, n=1, g=1, t=1, R*=O0H, R’=H, R*= 1 and E is phenylene
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 CFi;, OCHs, OCH;CH;, 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
bond, =0, 22205 =0, m=1, n=1, g=1, +1, RZ:OPL R3=HU R%=H and E is phenylene
which is either unsubstituted or substituted 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,
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F and/or CF;, OCH;, OCH,CHs, or OCFs, 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 (1), L=single
bond, r=0, Z>=0, D=0, m=1, n=1, g=I1, t=1, RZZOH, R3:H, R*= H and E is heteroaryl
which 1s either unsubstifted or substituted preferably with CI, F and/or CFs;, OCH,,
OCH,CHs, or OCF;, and Y is phenyl which is also either unsubstituted or substituted
preferably with Cl, F and/or CFs;, OCH,;, OCH,CH;, 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 bond,
=0, ZZIO, D=0, m=1, n=1, g=1, t=1, R*=0H, R3:H, R*=H and E is heteroaryl which is
either unsubstituted or substituted preferably with Cl, F and/or CF3, OCH;, OCH,CHs, or
OCF,, and Y is phenyl which is also either unsubstituted or substituted preferably with CI,
F and/or CF;, 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 formula (1), L=single
bond, =0, ZEZO, D=0, m=1, n=1, g=1, t=1, R?":OH, R'=H, R* H and E is phenylene
which is either unsubstituted or substituted preferably with CI, F and/or CF;, OCH;,
OCH,CH;s, 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 carbon is replaced by O.

In a further particularly preferred embodiment, in compounds of formula (I), L=single
bond, =0, Z'=0, D=0, m=1, n=1, ¢=1, t=1, R*=0H, R’=H, R*= H and E is phenylene
which is either unsubstituted or substituted preferably with CI, F and/or CF,, OCHs,
OCH,CHs, or OCFs, and Y is heteroaryl which is also either unsubstituted or substituted
preferably with Cl, F and/or CT3, OCHy, OCH,CHs, or OCF;, and A 1s 4 non-aromatic

hydrocarbon ring, wherein a carbon is replaced by O.

In a further particularly preferred embodiment, in compounds of formula (1), L=single
bond, r=0, 7’=0, D=0, m=1, n=1, g=1, =1, R*=0H, R'=H, R*= H and F is heteroaryl

which 1s either unsubstituted or substituted preferably with Cl, F and/or CF;, OCHj;,
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OCH,CHs, or OCFs, and Y is heteroaryl which is also either unsubstituted or substituted
preferably with Cl, F and/or CF;, OCHs, OCH»CH;, 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
bond, =0, Z*=0, D=0, m=1, n=1, g=1, t=1, R*=OH, R*=H, R*= H and E is heteroaryl
which is either unsubstituted or substituted preferably with CI, F and/or CFy, OCHs,
OCH2CH3z, or OCF3, and Y 1s heteroaryl which is also either unsubstituted or substituted
preferably with Cl, F and/or CF;, OCHy, OCH>CH;, or OCFs, 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, =0, ZZZOﬂ D=0, m=1, n=1, ¢=1, t=1, Rz:OH, R3:H, R% H and E is phenylene
which is either unsubstituted or substituted preferably with Cl, F and/or CF;, OCHs,
GCHLCH;, or OCF;, and Y is phenyl which is also either unsubstituted or substituted
preferably with Cl, F and/or CF;, OCH,, OCH2CHs, or OCFs, and A is an aromatic

hydrocarbon ring, wherein a carbon is replaced by N.

In a further particularly preferred embodiment, in compounds of formula (1), L=single
bond, r=0, 2’=0, D=0, m=1, n=1, g=1, t=1, R*=0H, R’=H, R*= H and E is phenylene
which is either unsubstituted or substituted preferably with Cl, F and/or CF;, OCHj;,
OCH;CHs, or OCFs, and Y is phenyl which 1s also either unsubstituted or substituted
preferably with Cl, F and/or CFs;, OCH;, OCH,;CHs, 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
bond, =0, Z’=0, D=0, m=1, n=1, g=1, t=1, R*=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 CFi;, OCHs;, OCH,CHs, or OCFs3, 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, =0, Z*=0, D=0, m=1, n=1, g=1, =1, R*=0H, R’=H. R* H and E is heteroaryl
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which is either unsubstituted or substituted preferably with Cl, F and/or CF;, OCH,,
OCH,CHj, or OCFa, and Y is phenyl which is also either unsubstituted or substituted
preferably with CI, F and/or CF3;, OCHa, OCH>CHs, or OCFs, 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, r=0, Z*=0, D=0, m=1, n=1, g=1, t=1, RzﬂoH, R’=H, R*= H and E is phenylene
which is either unsubstituted or substituted preferably with Cl, F and/er CF3;, OCH;,
OCH,CHj;, or OCFs, and Y is heteroaryl which is also either unsubstituted or substituted
preferably with Cl, F and/or CF;, OCHi;, OCH;CH,, 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, Z°=0, D=0, m=1, n=1, g=1, t=1, REZOH_ﬁ R'=H, R*= H and E is phenylene
which is either unsubstituted or substituted preferably with CI, F and/or CF;, OCH,,
OCH>CHs, or OCF;, and Y is heteroaryl which is also either unsubstituted or substituted
preferably with Cl, ¥ and/or CF;, OCH;, OCH.CHs, 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 (1), L=single
bond, r=0, Z*=0, D=0, m=1, n=1, ¢=1, t=1, R*=0OH, R*=H, R*= H and E is heteroaryl
which 1s either unsubstituted or substituted preferably with Cl, F and/or CFi, OCH;,
OCHCHs, or OCF5, and Y is hetercaryl which is also either unsubstituted or substituted
preferably with Cl, F and/or CF;, OCH;, OCH;CH,, or OCFs, and A is an aromatic
hydrocarbon ring, wherein a carbon is replaced by N.

In a further particularly preferred embodiment, in compounds of formula (1), L=single
bond, =0, 7°=0, D=0, m=1, n=1, g=1, =1, Rz-—-OH, R3:H, R*=H and E is heteroaryl
which is either unsubstituted or substituted preferably with Cl, F and/or CF;, OCH;,
QCH,CHs, or OCF,, and Y is heteroaryl which is also cither unsubstituted or substituted
preferably with Cl, F and/or CF;, OCH;, OCH>CH;, or OCFs, 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, ZEZO, D=0, m=1, n=1, g=1, t=1, R*=0H, R*=H, R*= H and E is phenvlene
which 1s either unsubstituted or substituted preferably with CI, F and/or CF;, OCHas,
OCH,CH;, or OCF;, and Y is phenyl which is also either unsubstituted or substituted
preferably with Cl, F and/or CF3;, OCHs, OCH,CHs, or OCF;, and A is an aromatic

hydrocarbon ring, wherein a carbon is replaced by NR*,

In a further particularly preferred embodiment, in compounds of formula (I}, L=single
bond, =0, Z’=0, D=0, m=1, n=1, g=1, t=1, R>=OH, R*=H, R*= H and E is phenylene
which is either unsubstituted or substituted preferably with Cl, F and/or CF;, OCHs;,
OCH2CH;, or OCFs, and Y is phenyl which is alse cither unsubstituted or substituted
preferably with Cl, F and/or CF;3, OCH;, OGCH;CH;, or OCF;, and A is a non-aromatic

hydrocarbon ring, wherein a carbon is replaced by NR*.

In a further particularly preferred embodiment, in compounds of formula (I}, L=single
bond, r=0, Z'=0, D=0, m=1, n=1, g=1, t=1, R*=0H, R’=H, R"= H and E is heteroaryl
which 15 either unsubstituted or substituted preferably with Ci, F and/or CF;, OCH;,
OCH,CH;, or OCFs, and Y 1is phenyl which is also either unsubstituted or substituted
preferably with CI, F and/or CF;, OCH;, OCH:CHi, or OCFs, and A is an aromatic

hydrocarbon ring, wherein a carbon is replaced by NR”.

In a further particularly preferred embodiment, in compounds of formula (I), L=single
bond, =0, 7°=0, D=0, m=1, n=1, g=1, =1, R2=OH, RSZH, R%= H and E is hetercaryl
which is either unsubstituted or substituted preferably with Cl, F and/or CF;, OCH;,
OCH,CHs, or OCF;, and Y is phenyl which is also cither unsubstituted or substituted
preferably with Cl, F and/or CF3, OCH;, OCH,CH,, or OCF;, and A is a non-aromatic
hydrocarbon ring, wherein a carbon is replaced by NR*.

In a further particularly preferred embodiment, in compounds of formula (1), L=single
bond, r=0, Z*=0, D=0, m=1, n=1, ¢=1, t=1, R*=0H, R’=H, R*= H and E is phenylene
which is either unsubstituted or substituted preferably with Cl, F and/or CFz;, OCHs;,

OCH,CH;, or OCFs, and Y is heteroaryl which is also either unsubstituted or substituted
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preferably with Cl, F and/or CF;, OCH;, OCH;CHi, or OCF;, and A 1s an aromatic

hydrocarbon ring, wherein a carbon is replaced by NR”.

In a further particularly preferred embodiment, in compounds of formula (I}, L=single
bond, r=0, Z*=0, D=0, m=1, n=1, g=1, t=1, R*=OH, R*=H, R*= H and E is phenylene
which is either unsubstituted or substituted preferably with Cl, F and/or CF;, OCH;,
OCHCH;, 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 a non-aromatic

hydrocarbon ring, wherein a carbon is replaced by NR*.

In a further particularly preferred embodiment, in compounds of formula (I}, L=single
bond, r=0, Z*=0, D=0, m=1, n=1, g=1, =1, R2=OH, R*=H, R®= H and E is heteroaryl
which is either unsubstituted or substituted preferably with Cl, F and/or CF;, OCHs;,
OCH2CH;, or OCF;, and Y is heteroaryl which is also either unsubstituted or substituted
preferably with Cl, F and/or CF;, OCH;, OCH,CH;, or OCFs3, and A js an aromatic

hydrocarbon ring, wherein a carbon 1s replaced by NRY.

In a further particularly preferred embodiment, in compounds of formula (I}, L=single
bond, =0, 7*=0, D=0, m=1, n=1, g=1, =1, R*=0H, R*=H, R*= H and E is heteroaryl
which is either unsubstituted or substituted preferably with Cl, F and/or CF;, OCH;,
OCH>CHj3, or OCF;, and Y 1s heteroaryl which is also either unsubstituted or substituted
preferably with C1, F and/or CF3, OCH;, OCH;CHs, or OCF;, and A is a non-aromatic

hydrocarbon ring, wherein a carbon is replaced by NR?.

In a further particularly preferred embodiment, in compounds of formula (I), L=single
bond, Z'=0 (thus r=1), Z°=0, D=0, m=1, n=1, g=1, t=1, R*=0H, R’=H, R'= H and E is
phenylene which is either unsubstituted or substituted preferably with Cl, F and/or CF,
OCH;, OCH-CH;, or OCFs, and Y is phenyl which is also either unsubstituted or
substituted preferably with Cl, F and/or CF3, OCH;, OCH»CHs, or OCFs, and A is a non-

aromatic hydrocarbon ring, wherein a carbon is replaced by 50O.

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

bond, Z'=0 (thus r=1), Z>=0, D=0, m=1, n=1, g=1, t=1, R’=0H, R’=H, R*= H and E is
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heteroaryl which is either unsubstituted or substituted preferably with Cl, F and/or CFs,
OCH;, OCH,CHs, or OCF;, and Y is phenyl which is also either unsubstituted or
substituted preferably with C1, F and/or CF3, OCH;, OCH,CH;, 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 (1), L=single
bond, Z'=0 (thus r=1), Z*=0, D=0, m=1, n=1, q=1, +=1, R*=0H, R’=H, R*> H and E is
phenylene which is either unsubstituted or substituted preferably with Cl, F and/or CFs,
OCH,, OCH>CH;, or OCF3, and Y is heteroaryl which is also ecither unsubstituted or
substituted preferably with Cl, F and/or CF;, OCH;, OCH,CH,, or OCF;, and A is a non-

aromatic hydrocarbon ring, wherein a carbon is replaced by 80O.

In a further particularly preferred embodiment, in compounds of formula (I}, L=single
bond, Z'=0 (thus r=1), Z*=0, D=0, m=1, n=I, g=1, =1. R*=OH, R*=H. R* H and E is
heteroaryl which is either unsubstituted or substituted preferably with Cl, F and/or CFs,
OCH;, OCH,CH;, or OCF3, and Y is heteroaryl which is also either unsubstituted or
substituted preferably with CI, F and/or CF5, OCH;, OCH;CHj;, 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=NH, Z'=0
(thus r=1), Z'=0, D=0, m=1, n=1, ¢=1, =1, R*=0H, R’=H. R*= H and E is phenylene
which is cither unsubstituted or substituted preferably with CI, F and/or CF;, OCH;,
OCH,CHs, or OCF;, and Y is phenyl which is also either unsubstituted or substituted
preferably with Cl, F and/or CF;, OCHi, OCH>CH;, or OCF;, and A is a non-aromatic

hydrocarbon ring, wherein a carbon 1s replaced by SO.

In a further particularly preferred embodiment, in compounds of formula (1), L=NH, z2'=0
(thus =1}, 2220, D=0, m=1, n=1, g=I, t=1, RzzQHw R3=Hﬁ R% H and E is heteroaryl
which is either unsubstituted or substituted preferably with Cl, F and/or CF;, OCHs,
OCH,CHa, or OCF3, and Y is phenyl which is also either unsubstituted or substituted
preferably with Cl, F and/or CFi, OCHs, OCH,CHs, or OCF;, 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 formula (I}, L=NH, 7Z'=0
(thus r=1), Z*=0, D=0, m=1, n=1, g=1, t=1, R*=0OH, R*=H, R*= H and E is phenylene
which is either unsubstituted or substituted preferably with Cl, F and/or CF;, GCH;,
OCH,CHs, or OCF;, and Y is heteroaryl which is also either unsubstituted or substituted
preferably with Cl, F and/or CF;, OCH;, OCH,CHs, or OCF;, and A is a non-aromatic

hydrocarbon ring, wherein a carbon is replaced by SO.

In a further particularty preferred embodiment, in compounds of formula (1), L=NH, Z'=0
{thus =1}, ZZZO, q D=0, m=], n=1, =1, t=1, R*=0OH, R*=H, R* H and E is heteroaryl
which is either unsubstituted or substituted preferably with Cl, F andf/or CF;, OCHj;,
OCH,CHj, or OCF;, and Y is heteroaryl which is also either unsubstituted or substituted
preferably with Cl, F and/or CFi, OCH;, OCH,CH;, 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 (1), L=single
bond, =0, Z*=0, D=0, m=1, n=1, ¢=1, t=1, R*=0H, R’=H, R"= H and E is phenylenc
which 1s either unsubstituted or substituted preferably with CI, F and/or CFz;, OCHs,
OCH,CHs, or OCFs, 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 1s 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, =0, Z’=0, D=0, m=1, n=1, g=1, =1, R*=0H, R*=H., R*= H and L is heteroaryl
which is either unsubstituted or substituted preferably with Cl, F and/or CFi, OCHj,
OCH,CH;, or OCF;, and Y is phenyl which is also either unsubstituted or substituted
preferably with Cl, F and/or CF;, OCH;, OCH,CHj;, 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
bond, =0, Z*=0, D=0, m=1, n=1, g=1, t=1, R*=0H, RBIH, R¥= H and E is phenylene
which is either unsubstituted or substituted preferably with Cl, F and/or CF;, OCHs,

(OCH,CHs, or OCFa, and Y is heteroaryl which is also either unsubstituted or substituted
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preferably with Cl, F and/or CF,, OCH;, OCH-CH;, 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 (1), L=single
bond, =0, (thus r=1), Z*=0, D=0, m=1, n=1, q=1, t=1, R*=OH, R*=H, R*= H and E is
heteroaryl which is either unsubstituted or substituted preferably with Cl, F and/or CFs,
OCHj, OCH,CHs;, or OCF;, and Y is heteroaryl which is also either unsubstituted or
substituted preferably with Cl, F and/or CF;, OCH;, OCH,CHj, 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, Z'=0 (thus r=1), Z°=0, D=0, m=1, n=1, ¢=1, t=1, R>=OH, R*=H, R*= H and E is
phenylene which is either unsubstituted or substituted preferably with CI, F and/or CFs,
OCHi, OCH;CHs, or OCF;, and Y is phenyl which is also either unsubstituted or
substituted preferably with Cl, F and/or Ck;, OCH;, OCH,CH;, or OCF3, and A is a non-

aromatic hydrocarbon ring, wherein a carbon 1s replaced by SO,.

In a further particularly preferred embodiment, in compounds of formula (1), L=single
bond, Z'=0 (thus r=1), Z*=0. D=0, m=1, n=1, g=1, t=1, R*=0OH, R'=H, R*= H and E is
heteroaryl which is either unsubstituted or substituted preferably with Cl, F and/or CFj,
OCH;, OCH;CH;, or OCFs, and Y is phenyl which is alse either unsubstituted or
substituted preferably with Cl, F and/or CF;, OCH;, OCH,CH;, or OCFs, and A is a non-

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

In a further particularly preferred embodiment, in compounds of formula (1), L=single
bond, Z'=0 (thus =1}, Z*=0, D=0, m=1, n=1, g=1, t=1, R*=0H, R’=H, R*> H and E is
phenylene which is either unsubstituted or substituted preferably with CI, F and/or CF,
OCH;, OCH,CH;, or OCF;, and Y is hetercaryl which is also either unsubstituted or
substituted preferably with Cl, F and/or CF3, OCH;, OCH;CHj;, or OCF;, and A is a non-

aromatic hydrocarbon ring, wherein a carbon is replaced by SQ».

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

bond, Z'=0 (thus r=1), Z*=0, D=0, m=1, n=1, g=1, t=1, R*=0H, R’=H, R*= H and E is
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heteroaryl which 1s either unsubstituted or substituted preferably with Cl, ¥ 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 CF3, OCHi, OCH,CHas, or OCFs, 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=NH, Z'=0
(thus r=1), Z-ZZO, D=0, m=1, n=1, g=1, =1, R2=OH, R‘}:Ha R*= H and E is phenylene
which is cither unsubstituted or substituted preferably with Cl, F and/or CF;, OCHj;,
OCH»CHj, or OCFs. and Y is phenyl which is also either unsubstituted or substituted
preferably with Cl, F and/or CF;, OCH,;, OCH,CHs, 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'=0
(thus r=1), Z’=0, D=0, m=1, n=1, g=1, =1, R*=0H, R’=H, R*= H and E is heteroaryl
which is either unsubstituted or substituted preferably with C1, 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 CF;, OCHs, OCH,CH;, or OCF;, and A is a non-aromatic

hydrocarbon ring, wherein a carbon is replaced by SOa.

In a farther particularly preferred embodiment, in compounds of formula (I}, L=NH, Z'=0
(thus =1}, 2*=0, D=0, m=1, n=1, ¢=1, =1, R’=0H, R’=H, R"= H and E is phenylene
which s either unsubstituted or substituted preferably with Cl, F and/or CFs, OCH;,
OCH,CHs, or OCF,, and Y is heteroaryl which is also either unsubstituted or substituted
preferably with Cl, F and/or CF;, OCHj, OCH,CH;, 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 formuia (1}, L=NH, 7'=0
(thus r=1), 2*=0, D=0, m=1, n=1, g=1, t=1, R*=OH, R*=H. R*= H and E is heteroaryl
which is either unsubstituted or substituted preferably with Cl, F and/or CFs, OCHj,
OCH,CH,, or OCF;, and Y is heteroaryl which is also either unsubstituted or substituted
preferably with Cl, F and/or CF;, OCH;, OCH;CHs,or GCF;, and A is a non-aromatic

hydrocarbon ring, wherein a carbon is replaced by SC,.
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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, g=1, t=1, R*=OH, R*=H, R®= H and E is phenylene
which is either unsubstituted or substituted preferably with Cl, F and/or CFi, OCHs,
OGCH,CH;, or OCF;, and Y is phenyl which is also either unsubstituted or substituted
preferably with Cl, F and/or CFs, OCHj, OCHCHs, or OCF;, and A is a non-aromatic

hydrocarbon ring, wherein a carbon is replaced by SO;.

[n a further particularly preferred embodiment, in compounds of formula (1), L=single
bond, =0, ZQ:Oj D=0, m=1, n=1, g=1, t=1, RZIOHj R*=H, R’=H and E is heteroaryi
which is either unsubstituted or substituted preferably with Cl, F and/or CF;, OCHs;,
OCHCH;, or OCF;, and Y is phenyl which is also either unsubstituted or substituted
preferably with Cl, F and/or CF;, OCH,, OCH,CHs, or OCF;, and A 1s 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, r=0, Z’=0, D=0, m=1, n=1, g=1, t=1, R"=0H, R’=H, R*= H and E is phenylene
which is either unsubstituted or substituted preferably with CI, F and/or CFs, OCHs,
OCH,CHs, or OCF3, and Y is heteroaryl which is also either unsubstituted or substituted
preferably with Cl, F and/or CF;, OCH;, OCH,CHs, 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 (l), L=single
bond, =0, (thus r=1), Z°=0, D=0, m=1, n=1, q=1, t=1, R*=OH, R’=H, R*= H and E is
heteroaryl which is either unsubstituted or substituted preferably with CI, F and/or CF3,
OCH;, OCH>CHs, or OCF;, and Y is heteroaryl which is also either unsubstituted or
substituted preferably with Cl, F and/or CF3;, OCH;, OCH,CHs, or OCF3, and A 1s a non-

aromatic hydrocarbon ring, wherein a carbon is replaced by 50,.

Exemplary compounds according to this invention may include any one selected from:

i, 3-(2,3,5,6-Tetraftuoro-3 -triflucromethoxy-biphenyl-4-ylcarbamoy!)-thiophene-2-
carboxylic acid

2. 4-(2'-Chloro-3,5-difluoro-biphenyl-4-ylcarbamoyl)-2,5-dihydro-thiophene-3-

carboxylic acid
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I

12.

4.
15.

i6.

18.

19.

20.

21.

22,

97

2-[3-Chloro-4-(2-chloro-6-fluoro-benzyloxy)-phenylcarbamoyl]-cyclopent-1-
enecarboxylic acid
2-(2,3,5,6-Tetratluoro-3'-trifluoromethoxy-biphenyl-4-ylcarbamoyl)-cyclopent- 1 -
enecarboxylic acid
2-[4-(2-Chloro-6-fluoro-benzyloxy)-3-fluoro-phenylcarbamoylj-cyclopent-1-
enccarboxylic acid
2-(3-Fluoro-3'-methoxy-biphenyl-4-yicarbamoyl}-cyclopent-1-enecarboxylic acid
2-(3-biphenyl-4-ylureido)benzoic acid
2-(2,3.5,6-tetrafluore-3"-methoxybiphenyl-4-ylcarbamoyl yfuran-3-carbox vlic acid
4-{3'-ethoxy-3,5-difluorobiphenyl-4-ylcarbamoyl jthiophene-3-carboxylic acid
2-(2,3,5 6-tetrafluoro-3"-methoxybiphenyl-4-ylcarbamoyl)cyclopent- 1 -
enecarboxylic acid
2-(2,3,5,6-tetrafluoro-2"-methoxybiphenyl-4-ylcarbamoyleyciopent-1 -
enecarboxylic acid

2-(3,5-difluoro-3'-(trifluoromethox y)biphenyl-4-ylcarbamoyl)cyclopent-1-
enecarboxylic acid
3-hydroxy-2-(2,3,5,6-tetrafluoro-3'-(trifluoromethoxy)biphenyl-4-
yvicarbamoyl)cyelopent-1-enecarboxylic acid
2-(2-chloro-4'-methoxybiphenyl-4-ylcarbamoyl)cyclopent- | -enecarboxylic acid
4-(3,5-dithuoro-3'-(trifluoromethoxy)biphenyi-4-ylcarbamoyl)thiophene-3-
carboxylic acid
5-{4-(2-chloro-6-fluorobenzyloxy)-3-fluorophenylcarbamoyl)ecyclopenta-1,4-
dienecarboxylic acid
3-(3,5-difluoro-3'-(trifluoromethoxy)biphenyl-4-ylearbamoyl)thiophene-2-
carboxylic acid

2-(3-fluoro-3"-methoxybiphenyl-4-ylamino)nicotinic acid
2-(3,5-difluoro-3"-methoxybiphenyl-4-ylamino)nicotinic acid
S5-cyclopropyl-2-(5-methyl-6-(3-(trifluoromethoxy)phenyDpyridin-3-
ylamino)benzoic acid
2-[4-(2-Chloro-6-flucro-benzyloxy)-3-fluoro-phenylcarbamoyl]-cyclopent-1-
enecarboxylic acid
2-[3,5-Dichloro-4-(2-chloro-6-fluoro-benzyloxy)-phenylcarbamoyl]-cyclopent-1 -

enecarboxylic acid



10

15

20

25

30

WO 2010/128050 PCT/EP2010/056042
98

23, 2-(2-Chloro-4'-dimethylamino-biphenyl-4-ylcarbamoyl)-cyclopent-1-enecarboxylic
acid

24, 3-(3-Fluoro-3'-methoxy-biphenyl-4-ylcarbamoyi)-thiophene-2-carboxylic acid

25, 4-(2,3,5,6-Tetrafluoro-3'-trifluoromethoxy-biphenyl-4-ylcarbamoyl)-2,5-dihydro-
thiophene-3-carboxylic 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
groups containing pentavalent carbon atoms or trivalent oxygen atoms, and the like.
Accordingly, combinations or variations of the chemical groups and moietics described

herein which lead to such chemically unstable entities are excluded.

The cycloalkyl, heterocyeloalkyl, aryl, heteroaryl, alkanyl, alkenyl, alkynyl groups and
groups derived from alkanyl, alkenyl or alkyny! (such as for instance alkanyioxy) 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, thc above-mentioned terms
encompass cycloalkylene, heterocycloalkylene, arylene, heteroarylene, alkanylene,
alkenylene, alkynylene groups and groups derived from alkanylene, alkenylene or

alkynylene.

[n the compounds of the present invention, the residues R” and R’ preferably may not be
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.

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.

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.

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

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

HCMV, HBY or HCV infection.

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

therapy with interferones, such as interferone ¢ or pegylated interferon o.

Preferably, the compounds according to the invention have a half-maximal inhibitory
concentration (ICsy) of TuM or less, more preferably 200nM or less, and even more
preferably 20nM or less for the inhibition of dihydroorotate-dehydrogenase in an in vitro
assay and a half-maximal effective concentration (ECsg) of 10uM or less, preferably 1pM
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 Sug or
greater, preferably 10 pg/mL or greater and/or an absolute oral availability (F) of 10% or

greater, more preferably 30% or greater.

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 ng/ml H>O)) and/or their oral availability
(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

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.

3-(2,3,5,6-Tetrafluoro-3'-tntluoromethoxy-
biphenyl-4-ylcarbamoyl)-thiophene-2-carboxylic
actd

4-(2'-Chloro-3,5-difluoro-biphenyl-4-
ylcarbamoyl)-2,5-dihydro-thiophene-3-carboxylic
acid

2-[3-Chloro-4-(2-chloro-6-fluoro-benzyloxy)-
phenyicarbamoyl|-cyclopent-1-enecarboxylic
acid

2-(2.,3,5,6-Tetrafluoro-3'-triflucromethoxy-
biphenyl-4-vlcarbamoyl)-cyclopent-1-
enecarboxylic acid
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2-[4-(2-Chloro-6-fluoro-benzyloxy)-3-fluoro-
phenylcarbamoyl]-cyclopent-1-enecarboxylic
acid

0

2-(3-Fluoro-3"-methoxy-biphenyl-4-
ylcarbamoyl)-cyclopent- I -enecarboxylic acid

2-(3-biphenyl-4-ylureido)benzoic acid

2-(2,3,5,6-tetrafluoro-3"-methoxybiphenyl-4-
ylcarbamoyl uran-3-carboxylic acid

4-(3'-ethoxy-3,5-difluorobiphenyl-4-

vicarbamoyl)thiophene-3-carboxylic acid

10

2-(2.,3.5,6-tetrafluoro-3"-methoxybiphenyl-4-

vicarbamoyl)cyclopent-1-enecarboxyiic acid

I

2-(2,3,5,6-tetrafluoro-2"-methoxybiphenyl-4-

vlcarbamoyljcyelopent-1-enecarboxylic acid

12

2-(3,5-difluore-3'-(trifluoromethoxyibiphenyl-4-

vicarbamoyl)eyclopent-1-enecarboxylic acid

3-hydroxy-2-(2,3,5,0-tetratluoro-3"-
(trifluoromethoxy)biphenyi-4-

vicarbamaoylcyclopent- 1 -enecarboxylic acid

14

2-(2-chloro-4"-methoxybiphenyl-4-

vlcarbamoyl)cyclopent-1-cnecarboxylic acid
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15

4-(3,5-diflucro-3'-(trifluoromethoxy)biphenyl-4-

vicarbamoyl)thiophene-3-carboxylic acid

5+{4-(2-chloro-6-tfluorobenzyloxy)-3-
fluorophenylcarbamoyljcyclopenta-1,4-

dienecarboxylic acid

17

3-(3,5-difluoro-3'-(triflucromethox y)birhenyl-4-
vlcarbamoylthiophene-2-carboxylic acid

18

2-(3-fluoro-3'-methoxybiphenyl-4-

ylamino)nicotinic acid

19

2-(3,5-difluoro-3"-methoxybiphenyl-4-

vlamino)nicotinic acid

20

S-cyclopropyl-2-(5-methyl-6-(3-
(trifluoromethoxyjphenylipyridin-3-

ylamino)benzoic acid

21

2-[4-(2-Chloro-6-fluoro-benzyloxy}-3-fluoro-
phenylcarbamoyl]-cyclopent-1-enecarboxylic

acid

22

_12-[3,5-Dichloro-4-(2-chioro-6-fluoro-benzyloxy)-

phenylcarbamoyl|-cyclopent-1-enecarboxylic

acid

23

2-(2-Chioro-4'-dimethylamino-biphenyl-4-

vicarbamoyl)-cyclopent-1-enecarboxylic acid

3-{3-Fluore-3"-methoxy-biphenyl-4-
ylcarbamoyl}-thiophene-2-carboxylic acid
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7\ 4-(2,3.5,6-Tetrafluoro-3'-trifluoromethoxy-
25 T biphenyl-4-vlcarbamoyl)-2,5-dihydro-thiophene-
F F>/\O 3-carboxylic acid

The following are references used in the assavs accomplished in the present invention:

Leflunomide
. (E}-2-cyano-3-hydroxy-N-(4-

metabolite (trifluoromethyl)phenyl)but-2-enamide

AT771726
N-{3-((R)-1-{($)-2-hydroxy-6-oxo0-4-phenethyl-4-

Tipranavir propvicyclohex-1-enyljpropyl)phenyl}-5-
(trifluoromethyi)pyridine-2-sulfonamide
1-((ZR.,48,58)-4-azido-5-

AZT {bydroxymethyljtetrahydrofuran-2-yi}-5-
methylpyrimidine-2,4(1H,3H)-dione
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Examples

1. HIV (Human Immunodeficiency Virus)

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-] isolate

was tested.

1.1 Drug Preparation

Compounds were solubilized in DMSO 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.
The compounds were evaluated using a 100 pM high-test concentration with 8 additional
serial half-log dilutions m the PBMC assays (concentration range = 100 uM to 0.01 pM).

Azidothymidine (AZT} was included as a positive control antiviral compound in the assay.

1.2, Efficacy Evaluation in Human PBMCs

a. Materials

Fresh human blood was obtained commercially from Biological Specialty Corporation
{Colmar, PA). The clinical virus isolate HIV-lgiuspps (CCRS-tropic, Subtype B) was
obtamned from the NIH AIDS Research and Reference Reagent Program. A low passage
stock of this virus was prepared using fresh human PBMC's and stored in liquid nitrogen. A
pre-titered aliquot of this virus was removed from the freezer and thawed rapidly to room
temperature in a biclogical safety cabinet immediately before use. Phytohemagglutinin
(PHA) was obtained from Sigma (St. Louis, MO) and recombinant interleukin 2 (11.-2) was

obtained from R&D Systems Inc. (Minneapolis, MN).

b. Anti-HIV Efficacy Evaluation in Fresh Human PBMCs
Fresh human PBMCSs, seronegative for HIV and HBV, were isolated from screened

donors. Cells were pelleted and washed 2-3 times by low speed centrifugation and re-



10

15

20

25

30

WO 2010/128050 PCT/EP2010/056042
105

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. kanamycin monosulfate, 1000 mg/L glucose,
calcium chloride, and magnesium chloride) and layvered over 14 ml of Lymphocyte
Separation Medium (LSM; Cellgro® by Mediatech, Inc.; density 1.078+/-0.002 g/ml) in a
50 mL centrifuge tube and then centrifuged 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 10° cells/mL in Roswell Park Memorial Institute
medium 1640 (RPMI1-1640) supplemented with 15 % Fetal Bovine Serum (FBS), and 2
mM L-glutamine, 4 ug/mL Phytohemagglutinin (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 streptomyein, 10 pg/ml gentamycin, and 20 U/mL recombinant human [L-2 (R&D
Systems, Inc). 11-2 is included in the culture medium to maintain the cell division mitiated
by the PHA mitogenic stimulation. PBMCs were maintained in this medium at a
concentration of 1-2 x 10° 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. Monecytes-derived-macrophages were

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 10°
cells/mL, and plated in the intertor wells of a 96 well round bottom microplate at 50
nL/well (5 x 10% 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 IL-2 of primary lymphocyte populations. Each plate contains virus/cell
control wells (cells plus virus), experimental wells (drug plus cells plus virus) and
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 microtiter tubes and 100 kL of each concentration was placed in appropriate wells using
the standard format. 50 uL. of a predetermined dilution of virus stock was placed in each
test well (final MOI =0.1). The PBMC cultures were maintained for seven days following
infection at 37°C, 5% CQ, After this period, cell-free supernatant samples were collected
for analysis of reverse transcriptase activity. Following removal of supernatant samples,
compound cytotoxicity was measured by addition of MTS to the plates for determination
of cell viability. Wells were also examined microscopically and any abnormalities were

noted.

c. Reverse transcriptase activity assay

A microtiter plate-based reverse transcriptase (R'T) reaction was utilized (Buckheit et al.,
AIDS Research and Human Retroviruses 7:295-302, 1991). Tritiated thymidine
triphosphate CH-TTP, 80 Ci/mmol, NEN} was received in 1:1 deionized H;O:Ethanol at 1
mCi/mL. Poly rA:olige dT template:primer (Pharmacia) was prepared as a stock solution
by combining 150 uL polyriboadenylic acid (poly 7A: 20 mg/mL) with 0.5 mL
oligodeoxythymidylic acid {(oligo dT; 20 units/mL) and 5.35 mL sterile deionized HyO
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 pL 1.0 M ethylene glycol tetraacetic
acid (EGTA), 125 uL deionizedH,0, 125 pl 20% Triton X100, 50 uL 1.0 M Tris (pH
7.4), 50 pL 1.0 M dithiothreitol (DTT), and 40 gL 1.0 M MgCl,. The final reaction
mixture was prepared by combining | part *H-TTP, 4 parts deionized H.0, 2.5 parts poly
rA:oligo dT stock and 2.5 parts reaction butfer. Ten microliters of this reaction mixture
was placed in a round bottom microtiter plate and 15 pL of virus containing supernatant
was added and mixed. The plate was incubated at 37°C for 60 minutes. Following
incubation, the reaction volume was spotted onto DEE1 filter-mats (Wallac), washed 5
times for § minutes each in a 5% sodium phosphate buffer or 2X SSC (Life Technologies).
Next they were washed 2 times for | minute each in distilled water, 2 times for | minute
each in 70% ethanol, and then dried. Incorporated radioactivity (counts per minute, CPM)

was guantified using standard liquid scintillation techniques.

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 cach sample.
Data was obtained by spectrophotometric analysis at 450 nm 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.

e. MTS staining for MDM viability to measure cytotoxicity

At assay termination, assay plates were stained with the soluble tetrazolium-based dye
MTS  (3-(4,5-Dimethylthiazol-2-y1})-5-(3-carboxymethoxyphenyl)-2-(4-sulfophenyl)-2H-
tetrazolium; CellTiter 96 Reagent, Promega) to determine cell viability and quantify
compound toxicity., At termination of the assay, 20 pL. of MTS reagent was added per well.
The microtiter 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

nm with a Molecular Devices SpectraMaxPlus plate reader.
1.3, Data Analysis
ICs0 (50% inhibition of virus replication), 1Cqy (90% inhibition of virus replication), TCs

(50% cytotoxicity), and therapeutic index values (TI = TC/IC; also referred to as Antiviral

Index or AT} are calculated.

1.4. Results

A summary of the results from the experiments perfermed to determine the antiviral
activity of compounds against HIV-lgjusees in PBMC cultures is provided below in

Table 1.
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Table i. Activity Against HIV-1g:uscos in Human PBEMCs
DHODH ICsps: +++ = < 20 nM; ++ = 20-200 oM; + = 200 oM - >1uM; N.A. = not

applicable

RT _50“_ Jéfﬁ i _ ”Sécéé

7 +++ >100000

p24 60 230 >1804

RT 5240 12200 >18
14 ++ >100000

p24 5180 16600 >19

RT 2180 6110 =45
3] ot >100000

p24 1970 6250 >51

RT 190 700 230
3 +h 4 44800

p24 190 630 230

RT 60 210 714
4 +++ 42400

p24 80 240 548

RT 1070 3480 >03
23 ++ >100000

p24 1000 3720 =99

RT 3970 9070 14
24 ++ 55800

p24 4540 12300 12

RT 920 2590 >109
z2 +++ =100000

p24 1380 2770 >72

RT 120 300 »842
1 +++ >100000

024 170 300 >598

RT 1580 3020 >64
25 . >100000

p24 1180 3160 =85

RT 760 2700 >131
a N >100000

p24 840 2870 >119

RT 8020 9410 16

Leflunomide + 85500
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2. HCV (Hepatitis C Virus)
2.1, Compound preparation

Compounds were solubilized in DMSO 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 gM and 2 TU/mL for 4SC compounds and riIFNa-2b, respectively.
2.2, Cell line harboring the HCV subgenomic replicon

The ET cell line (luc-ubi-neo/ET) is a Huh7 human hepatoma cell line harboring an HCV
subgenomic replicon of genotype 1b with a stable luciferase (Luc) reporter and three cell
culture-adaptive mutations {(Pietschmann, T., V. Lohmann, A. Kaul, N. Krieger, G. Rinck,
G. Rutter, D. Strand, and R. Bartenschlager. 2002. Persistent and transient replication of
full-length hepatitis C virus genomes in cell culture. . Virol, 76:4008-4021) and was
provided by Dr. Ralf Bartenschlager (Departiment 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 proportienal to HCV RNA levels
and positive control antiviral compounds behave comparably using either Luc or RNA
endpoints.

The ET cell line was grown in Dulbecco's modified essential media (DMEM), 10% fetal
bovine serum (FBS), 1% penicillin-streptomyein, 1% glutamine, 250 pg/ml Geneticin®™
(G418) in a 5% CO, incubator at 37°C. The assay medium for anti-HCV evaluation was

DMEM with 5% fetal bovine serum (FBS), 1% peniciilin-streptomycin and 1% glutamine.
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-well plates (Costar) at 5 x 10*
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 1b (rIFNa-
2b) was included as a positive control compound. After 24h incubation, the cells were
processed to derive, where applicable, ECsg and ECgp (concentrations resulting in 50% and
90% inhibitions, respectively), 1Csy (concentration decreasing cell viability by 50%) and
Slsp (selective index: ICso/ECss) 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,
W1} 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-
test concentrations at 100uM. 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 rIFNa-2b, was used in the replicon assay in parallel
and yielded ICsp values that fell within the acceptable ranges normally observed when

performing antiviral assays.

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.

Table 2. Activity in the modified HCV replicon assay
DHODH ICss: +++ = < 20 nM; ++ = 20-200 nM; + = 200 nM - =1upM; N.A. = not

applicable

6 ++ Replicon Luc 4640 nM > 30 uM > 6

3 -+ Replicon Luc 500 nM > 100 uM > 200
5 ++ Replicon Luc 1790 nM > 30 uM =16
21 ++ Replicon Luc 1740 nM > 30 uM >17
22 ++ Replicon Luc 1760 nM >30 uM =17
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4 -+ Replicon Luc 80 nM 83,77 uM > 1047
2 -+ Replicon Luc 680 nM > 100 uM > 147
[ +++ Replicon Luc 23 nM > 100 uM > 1250
Leflunomide ++ Replicon Luc > 100 pM > 100 pM i

3. HBY (Hepatitis B Virus)

3.1

Compounds were solubilized in DMSO in a concentration of 40 mM. (-)-2'-Desoxy-3'-

Compound preparation

thiacvtidin (3TC) was used as the positive antiviral controis. The high-test concentrations

were 10 uM for 45C compounds and 1 uM for 3TC.

32, Anti-HBVY 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:
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 virus replication. Antiviral Res.
19; 55-70) with modifications to measure extraceflular HBY 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 cffects™ observed during cell
culture; the exterior wells were filled with complete medium to help minimize sample
evaporation. After 16-24 hours the confluent monolayer of Hep(2-2.2.15 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

fresh medium containing the appropriately diluted drug. Six days following the initial
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administration of the test compound, the cell culture supernatant was collected, treated
with pronase and then used in a quantitative gPCR TagMan assay. Antiviral activity was
calculated from the reduction in HBV DNA levels (ICsq). Cell Titer 96 ®AQueous One
Solution Cell Proliferation kit (Promega, Madison, W1} was used to measure cell viability
which is used to calculate toxicity (TCsp). The therapeutic index (T1) was calculated as

TCs0/1Cs0

3.3, Results

A summary 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 ICsps: +++ = < 20 nM; ++ = 20-200 nM; + = 200 nM - >1yM: N.A. = not

applicable

3 T 10 uM > 10 uM > 10 M 1
4 T 10 uM > 10 uM >10uM | > 1047
17 T 10 pM 6.4 uM >10uM | = 1,55
1 T 10 pM 4,8 UM >10uM | > 2,08

4, RSV (Respiratory Symcytial Virus), DENV (Dengue Virus), YFV (Yellow
Fever Virus), WNV (West Nile Virus)

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 uM for 4SC

compounds and 100 pg/mL (RSV, YFV, WNV) and 200 ug/mL (DENV) for Ribavirin.

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
HeLa cells) and West Nile virus (NY-99 strain in Vero cells). The assay was performed as
described in Buckwold, V.E., R.J.H. Wilson, A. Nalca, B.E. Beer, T.G. Voss, J. Turpin,
R.W. Buckheit IIL, J. Wei, M. Wenzel-Mathers, E.M. Walton, R.J. Smith, M. Pallansch, P.
Ward, J. Wells, L. Chuvala, 8. Sloane, R. Paulman, J. Russell, T. Hartman, and R. Ptak.
2004, Antiviral activity of hop constituents against a series of DNA and RNA viruses.
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
containing compound and medium (no cells) were run simuitaneously with the test
samples. The plates were incubated at 37°C in a humidified atmosphere containing 5%
CO2 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

the percentage cell viability of uninfected compound control wells.
43, Results
A summary of the results from the experiments performed to determine the antiviral

activity of compounds against RSV, DENV, YFV, and WNYV 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 1Csps: +++ = < 20 nM; ++ = 20-200 nM; + = 200 nM - >1uM; N.A. = not

applicable

PCT/EP2010/056042

3 e 10 uM > 10 uM > 10 uM 1
4 et 10 uM 2,15 uM 7,96 uM > 3,70
17 - 10 uM > 10 uM > 10 uM 1
1 - 10 uM 2,1 pM > 10 M > 4,88

Table 5. Activity against DENV Type 2 (New Guinea) in Vero E6 cells
DHODH ICgs: +++ = < 20 nM; ++ = 20-200 nM; + = 200 nM - >1uM,; N.A. =

applicable

not

3 s 10 uM 0,083 uM 0,230 uM 2,77
4 o 10 uM 0,067 pM 0,383 M 5,72
17 S 10 uM > 10 uM 1,46 uM < 1,46
! - 10 M (0,072 uM 0,996 uM 13,8

Table 6. Activity against YFV Strain 17D in Vero cells
DHODH I[Csps: +++ = < 20 nM; ++ = 20-200 nM; + = 200 nM - >1uM; N.A. =

applicable

not
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3 4+ 10 uM 2,} u. | > 10 uM > 457
4 4+ 10 uM 0,681 uM 9,23 uM 13,5

17 bt 10 uM 2,25 1M > 10 uM > 444
1 - 10 uM 0.232 uM >10uM | >43]

Table 7. Activity against WNV Strain NY-99 in Vero cells

DHODH ICsps: +++ = < 20 oM; ++ = 20-200 nM; + = 200 aM - =1uM; N.A.

applicable

3 F++ 10 uM =10 pM 0,237 uM | < 0,237
4 4+ 10 pM >10 pM 0,206 WM [ <0206
17 -+ 10 uM 6,39 uM =10 uM > 1,56
1 +++ 10 uM 0,735 uM > 10 uM > 13,6

a. Infivenza Virus

5.1.  Inhibition of Influenza Virus Replication

A549 cells were infected with a highly pathogenic avian influenza virus strain

(Fow! Plaque Virus, H7N7) for 16 hours (MOI=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%.

5.2, 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.

Table 8. Activity against Influenza Virus (H7N7)
DHODH ICsys: +++ = < 20 nM; ++ = 20-200 nM; + = 200 aM - >1uM; N.A. = not

applicable
4 REas 30 pM =9(3% ca. 3uM
6 ++ 30 uM >80%
9 4o 30 uM >80%
10 -+ 30 uM >80%
B +++ 30 uM =90% ca. JuM
5 ++ 30 uM >50%
12 -+ 30 uM >80%
13 At 30 UM =>50%
8 4+ 30 uM >50%
14 ++- 30 uM >50%
15 4 30 uM >80%
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1 et ca. 1.5uM

17 4+t ca. 3 ”M

6. Ebela Virus

6.1, Inhibition of Ebola Virus Replication

Vero cells were inoculated with Ebola virus for 1h. Then virus inoculums
were removed and replaced with medium containing different concentrations
of compounds or DMSO. After further incubation cell supernatants were
removed and viral RNA titers determined. Also, the titers of infecticus
particles were determined with specific monoclonal antibodies. The virus

number of the DMSO control was defined as 100%.

6.2. Results

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.

Table 9. Activity against Ebola Virus
DHODH ICss: +++ = < 20 nM; ++ = 20-200 nM: + = 200 nM - >1uM; N.A. = not

applicable

4 - 31,6 uM >90% 100 pM >08%

6 ++ 31,6 uM 90% 100 uM >98%
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7. HCMYV (Human Cytomegalovirus)

7.1.  Inhibition of HCMYV Replication

Primary human foreskin fibroblasts are grown to a subconfluent cell layer
(app. 90 % confluency) and infected with HCMV AD169-GFP at a GFP-
delivering 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
thereafter virus is removed and cells are cultivated in fresh medium.
Compounds are 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.

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

10.

Table 10. Activity against HCMV

DHODH ICsps: +++ = < 20 nM; ++ = 20-200 nM: + = 200 nM - >1gM; N A. = not

applicable

i bt 10 uM 0.780 pM | > 10uM
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CILAIMS:

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
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 leflunomide

or a metabolite thereof.

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
infection by a virus selected from the group comprising Human Immunodefficiency
Virus (HIV), Hepatitis C Virus (HCV), Hepatitis B Virus (HBVY), and Influenza,
BK-Polyomavirus (BKV), Human Cytomegaly Viras (HCMV), Rift Valley Fever
*Virus (RVFV), Norovirus (NV), Lassa Virus (LV), Ebolavirus (EBOV), West
Nile Virus (WNV), Dengue Virus (DV), Human Respiratory Syncytial Virus
(RSV), Yellow fever virus (YFV).

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
inhibitory concentration (1Csq) of 50 nM or less for the inhibition of dihvdroorotate-
dehydrogenase or less in an in vifro assay and a half-maximal effective

concentration {ECsq) of 200 nM or less for inhibition of viruses in an in virre assay.

A dihvdroorotate-dehydrogenase inhibitor for use in the treatment or amclioration
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 ug/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 adi

claims

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

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,

(R)

{ B ~

E Doy, {CHRE’)ﬁ] g Y

(Formula I}

wherein

A

18 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 8, O, N,
NR*, 80 and SO;

is a single bond or NH

is 0, S, 80;, NR*, or CHy;

s, S, or NRS;

is O, 8, or NRS;

independently represents H, halogen, haloalkanyl, haloalkenyl, haloalkynyl,
haloalkanyloxy, haloalkenyloxy, haloalkynyloxy, -CO;R™, -50;H, -OH, -
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CONR*R™", -CR7O, -S0O;-NR*R", -NO,, -80;-R™7, -SO-R* -CN,
alkanyloxy, alkenvloxy, alkynyloxy, alkanylthic, alkenyithio, alkynylthio,
aryl, -NR7-CO»-R’, -NR7-CO-R*, -NR"-80»-R", -0-CO-R*, -0-CO5-R*,
-O-CO-NR*R"; cycloalkyl, heterocycloalkyl, alkanylamino, alkenylamino,
atkynylamino, hydroxyalkanylamino, hydroxyalkenylamino,
hydroxyalkynylamino, -SH, heteroaryl, alkanyl, alkenyl or alkynyl;

independently represents H, alkanyl, alkenyl, alkynvl, ecyecloalkyl,
heterocycloalkyl, amincalkanyl, aminocalkenyl, amincalkynyl, alkanvioxy,
alkenyloxy, alkynyloxy, -OH, -SH, alkanylthio, alkenylthio, alkynylthio,
hydroxyalkanyl, hydroxyalkenyl, hydroxyalkynyl, haloalkanyl, haloalkenyl,
haloalkynyl, haloalkanyloxy, haloalkenyloxy, haloalkynyloxy, aryl or

heteroaryl;

independently represents H, -CO;R™, -CONRR™", -CR7O, -SO;NR™, -
NR7-CO-haloalkanyl, haloalkenyl, haloalkynyl, -NO., -NR-80»-
haloalkanyl, haloalkenyl, haloalkynyl, -NR-SOj-alkanyl, -NR™-SO»-
alkenyl, -NR-8O;-alkynyl, -SOs-alkanyl, -SOj-alkenyl, -SOs-alkynyi,
-NR-CO-alkanyl, -NR'-CO-alkenyl, -NR'-CO-alkynyl, -CN, alkanyl,
alkenyl, alkynyl, cycloalkyl, heterocyeloalkyl, aminoalkanyl, aminoalkenyl,
aminoalkynyl, alkanylamine, alkenylamino, alkynylamino, alkanyloxy,
alkenyloxy, alkynyloxy, - cycloalkyloxy, -OH, -5H, alkanylthio,
alkenylthio, alkynylthio, hydroxyalkanyl, hvdroxyalkenyl, hydroxyalkynyl,
hydroxyalkanylamino,  hydroxyalkenylamino,  hydroxyalkynylamino.
halogen,  haloalkanyl, haloailkenyl,  haloalkynyl,  haloalkanyloxy,

haloalkenyloxy, haloalkynyloxy, aryl, aralkyl or heteroaryl;

independently represents hydrogen, haloalkanyl, haloalkenyl, haloalkynyl,
hydroxyaikanyl, hydroxyalkenyl, hyvdroxyalkynyl, alkanyl, alkenyl, alkynyl,
cycloalkyl, heterocycloalkyl, aryl, heteroaryl, aminoalkanyl, aminoalkeny!

or aminoalkynyl

independently represents H or alkanyl
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is H or OR®, NHR’, NR'OR";
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 R? is -

[CH;]s and R® is absent;

is H, alkanyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl,
alkanyioxy, alkenyloxy, alkynyloxy, -O-aryl, -O-cycloalkyl, -O-
heterocycloalkyl, halogen, aminocalkanyl, aminoalkenyl, aminocalkynyl,
alkanylamino, alkenyiamino, alkynylamino, hydroxylamino,
hydroxylalkanyl, hydroxylalkenyl, hydroxylalkynyl, haloalkanyloxy,
haloalkenyloxy, haloalkynyloxy, heteroaryl, alkanyithio, alkenylthio,
alkynylthio,  -S-aryl;  -S-cycloalkyl,  -S-heterocycloalkyl,  aralkyl,
haloalkanyl, haloalkenyl or haloalkynyl;

is H, alkanyl, alkenyl. alkynyl, cycloaikyl, heterocycloalkvl, aryli or

heteroaryi;

is H, OH, alkanyloxy, alkenyloxy, alkynyloxy, O-aryl, alkanyl, alkenyl,
alkynyl or aryl;

is H, alkanyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl,
aralkyl,  alkanyloxyalkanyl,  alkanyloxvalkenyl,  alkanyloxvalkynyl,
atkenyloxyalkanyl, alkenyloxyalkenyl. alkenyloxyalkynyl,
alkynyloxyalkanyl, alkynyloxyalkenyl, alkynyloxyalkynyl, acylalkanyl,
{acvloxyjalkanyl, (acyloxy)alkenyl, (acvioxy)alkynyl acyl, non-symmetrical
(acvloxylalkanyldiester, non-symmetrical (acyloxy)alkenyldiester, non-
symmetrical (acyloxy)alkynyldiester, or dialkanylphosphate,
dialkenylphosphate or dialkynylphosphate;

is H, OH, alkanyl, alkenyl, alkynyl, aryl, alkanyloxy, alkenyloxy,
alkynyloxy, -O-aryl, cycloalkyl, heterocycloalkyl, or -O-cycloalkyl, -O-
heterocycloalikyl;
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R is hydrogen, alkanyl, alkenyl or alkynyl;

E is an alkanyl, alkenyl, alkynyl, aryl, heteroaryl, heterocycloalkyl or
cycloalkyl group or a fused bi-or tricyclic ring system wherein one phenyl

5 ring is fused to one or two monocyclic eycloalky! or heterocvcloalkyl rings
or one bicyclic cycloalkyl or heterocycloalkyl ring, or wherein two phenyl

rings are fused to a monocyclic cycloalkyl or heterocyeloalky! ring, wherein

monocyclic and bicyclic cycloalkyl and heterocycloalkyl rings are as

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

10 be substituted by one or more substituents R’

Y i hydrogen, halogen, haloalkanyl, haloatkenyl,  haloalkynyl,
haloalkanyloxy, haloalkenyloxy, haloalkynyloxy, alkanyl, alkenyl, alkynyl,
aryl, heteroaryl, heterocycloalkyl or cycloalkyl group or a fused bi-or

15 tricyclic ring system wherein one phenyl ring is fused to one or two
monocychie cycloalkyl or heterocycloaltkyl rings or one bicyclic cycloalkyl
or heterocycloalkyl ring, or wherein two phenyl rings are fused to a
monocyclic eycloalkyl or heterocycloalkyl ring, and wherein all of the
aforementioned groups may optionally be substituted by one or more

20 substituents R', or Y 1s

wherein R', X, A, z ZZ, R* R% E and p are as defined herein;

25 m isborl;

n isorl,;
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D isforl;
q isforl;
r isQorl;
s 1s 0 to 2; and
t 15 (0 to 3.
6. A pharmaceutical composition comprising a compound as defined in any of claims

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

caused by a viral infection.

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.



