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Tri(hetero)aryl pyraroles and use thereof

[0001] The present invention relates to new trithetero)aryl pyrazoles,
methods for their preparation, their use for treating and/or preventing diseases as
well as their use in the preparation of drugs for freating and/or preventing diseas-

es, in particular retroviral diseases in humans and/or animals.

[0002] The human immunodeficiency virus (H1V) causes a chronic persis-
tent, progressive infection. The disease proceeds through various stages from the
asymptomatic infection to the full clinical picture of AIDS (Acquired Immuno-
deficiency Syndrome). AIDS is the final stage of the disease caused by the infec-
tion. A characteristic of HIV/AIDS is the long clinical latency period with persistent

viremia, which leads in the end stage to failure of the immune defenses.

[0003] By introducing the anti-HIV combination therapy, it was possible to
bring about long-term slowing of the progression of the disease in the 1990s and
thus to substantially extend the life expectancy of HiV-infected patients (Palella et
al., N. Engl. J. Med. 1998, 238, 853-860).

[0004] The anti-HIV substances currently on the market inhibit either the
replication of the HI virus through inhibition of its essential viral enzyme reverse
franscriptase (RT; reverse transcriptase inhibitors), of protease (protease inhibi-
tors) or of integrase (integrase inhibitors); or of the entry of HIV into the target cells
(so-called entry inhibitors) (see on this the overview in Flexner, Nature Reviews
Drug Discovery 2007, 6, 959- 966). Three medication classes of RT inhibitors
exist: Nucleoside RT inhibitors (NRTI) and nucleotide RT inhibitors (NtRTI) work
through competitive inhibition or chain termination in DNA polymerization. On the
other hand, non-nucleoside RT inhibitors (NNRTI) bind allosterically to a hydro-
phobic pocket in the proximity of the active center of the RT and induce a change
in the conformation of the enzyme. The currently available protease inhibitors {(Pl)
block the active center of the viral protease and thus prevent newly created parti-

cles from maturing into infectious virions. The single currently approved integrase
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inhibitor Raltegravir binds to the active center of the HIV integrase and prevents
the integration of the proviral DNA into the host cell genome. Eniry inhibitors
(fusions inhibitors and co-receptor antagonists) prevent the HIV infection of cells
through interaction with the HIV envelope protein or through blocking the cellular
co-receptors CCR5 or CXCR4.

[0005] Since monotherapy with the currently available anti-HIV medica-
tions leads within a short time to treatment failure through selection of resistant
viruses, combination therapy is normally used with several anti-HIV substances
from different classes within a so called highly active antiretroviral therapy (generic
term HAART) (Carpenter et al., J. Am. Med. Assoc. 2000, 283, 381-390).

[0008] Despite the progress in antiretroviral chemotherapy, recent trials
show that eradication of HIV and associated curing of the HIV infection cannot be
expected with the available medications. The latent virus remains in resting lym-
phocytes, thus constituting a reservoir for reactivation, and thus new propagation
of the virus (Finzi et al., Nature Med. 1999, 5, 512-517; Lewin et al., J Int AIDS
Soc. 2011 Jan 24;14:4.). As a result, HiV-infected patients depend on a lifelong
efficient antiviral therapy. Despite a combination therapy there may be a selection
of resistant viruses after some time. Since characteristic resistance mutations
accumulate for each therapeutic class, the failure of a therapy often leads to loss
of effectiveness of the entire substance class (or medication class). This cross-
resistance problem is most characteristic of the NNRTIs class, since here often
even a single point mutation in the RT may be sufficient to cause a loss of effec-
tiveness of all NNRTIs (see overview in Kavlick & Mitsuya, Antiretroviral Chemo-
therapy (Publisher: De Clercq E. ), 2001, ASM Press, 278-312). Furthermore, the
creation of resistances is usually favoured by poor compliance on the part of
patients, caused by an unfavourable side-effects profile and/or a complicated

dosage regimen for anti-HIV medication.

[60071 [n consequence, there is an urgent need for new therapeutic op-
tions to fight HIV infection. In so doing, a pre-eminent goal of therapy research on

HIV is the identification of new chemical lead structures which either address a
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new target in the proliferation of HIV and/or are effective against the growing

number of resistant clinical HIV isolaies.

[6008] The chemical substance class of pyrazoles has already been de-
scribed many times for various indications: US 5,624,941 and EP 576357 describe
pyrazoles as cannabinoid recepior antagonists; EP 418845, EP 554829 and WO
04/050632 among other things for the treatment of inflammatory and thrombotic
diseases; WO 03/037274 as sodium ion channel inhibitors for the treatment of
pain; WO 06/015860 as adenosine receptor ligands for the treatment of inflamma-
tory and obstruclive respiratory diseases; EP 1762568 as inhibitors of platelet
aggregation; WO 07/002559 as modulators of the activity of nuclear receptors;
WO 07/020388 and WO 05/080343 as cannabinoid receptor modulators, among
other things for the treatment of obesity and psychiatric and neurological disor-
ders; WO 07/009701 and EP 1743637 for the treatment of cardiovascular risk
factors; and DE 10 2004 054 666 to fight weeds or fo regulate plant growth.

[0009] WO 2011/058149 describes tricyclic pyrazole derivatives as Pi3k
inhibitors for the treatment of autoimmune diseases. WO 2008/074982 describes
pyrazole derivatives as CB1 receptor modulators in the treatment of overweight.
Pyrazole derivatives as agents against blood platelet aggregation for the treatment
of ischemic diseases are described in WO 2004/069824 and WO 2006/004027.
Pyrazoie derivatives as COX-1 inhibitors are described in WO 2004/050632 and
US 2004/0116475. WO 2008/017932 describes various aryl sulfonamides, among

them a pyrazole-containing example, as carbonic anhydrase inhibitors.

100101 DE 10 2008 015 033 and DE 10 2008 015 032 describe phenyl-
substituted pyrazoles and their use for the treatment and prevention of infections

with retroviruses.

[0011] One problem to be solved by this invention is to make available
new compounds with the same or improved antiviral effectiveness for the treat-
ment of viral infectious diseases in humans and animals, which do not exhibit the

above-described disadvantages.
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[06012] A particular portion of the aforementioned problem of the present
invention is to make available new compounds with the same or improved antiviral
effect for the treatment of retroviral infectious diseases, preferably of HIV-1 and
HIV-2 induced infections in humans and animals, which do not exhibit the above-

described disadvantages.

[6013] Surprisingly, it was found that the fri(hetero)aryl pyrazoles de-
scribed in the present invention are antivirally effective. In particular, the
trilhetero)aryl pyrazoles in accordance with the invention are anti-retrovirally

effective, preferably against HI viruses, such as HIV-1 and HIV-2.

[0014]  Subject matter of the invention are compounds of formula

A
N \ 2
\N =4
L
R (),
wherein
A stands for a group of formula
. X::W\V
N\ /)
HN\U *
wherein
U stands for nitrogen or carbon,

whereby nitrogen can be substituted with an alkyl substituent,
whereby carbon can be substituied with 1 to 2 alkyl substituents, which are

selected independently of one another, or with an oxo substituent,

V stands for nitrogen or carbon,
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whereby carbon can be substituted with a substituent selected from the
group consisting of halogen, amino, hydroxy, methoxy, methyl and trifluo-

romethyl,

W stands for nitrogen or carbon,
whereby carbon can be subsiituted with a substituent selected from the
group consisting of halogen, amino, hydroxy, methoxy, methyl and trifluo-

romethyl,
X stands for nitrogen or carbon,

whereby carbon can be substituted with a substituent selected from the group con-
sisting of halogen, amino, hydroxy, methoxy, methyl and trifluoromethyi, and

L3

is the point of attachment to the carbon atom,

R’ stands for phenyl or pyridyl,
whereby phenyl is substituted with 1 to 3, preferably 1 to 2 substituents, the sub-
stituents being selected independently of one another from the group consisting of
halogen, hydroxy, amino, cyano, nitro, {C1-C4)-alkyl, (C3-C8)-cycloalkyl, (C1-C4)-
alkylamino and (C1-C4)-alkoxy,

wherein

alkyl, cycloalkyl, alkylamino and alkoxy in turn may be substituted one to three
times identically or differently with radicals selected from the group consisting of
halogen, cyano, hydroxy, (C1-C4})-alkoxy, amino, mono-(C1-C4)-alkylamino, di-
(C1-C4)-alkylamino, (C3-C7)-cycloalkyl and 4- to 7-membered heterocyclyl,

whereby pyridyl can be substituted with 1 or 2 substituents, the substituents being
selected independently of one another from the group consisting of halogen, hy-
droxy, amino, cyano, nitro, (C1-C4)-alkyl, {C3-C6)-cycloalkyl and (C1-C4)-alkoxy,

and whereby the nifrogen atom of the pyridyl can form an N-oxide,

wherein
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alkyl, cycloalkyl and alkoxy in turn may be substituted one to three times identically
or differently with radicals selected from the group consisting of halogen, cyano,
hydroxy, (C1-C4)-atkoxy, amino, mono-(C1-C4)-alkylamino, di-(C1-C4)-alkytamino,
(C3-C7)-cycloalkkyt and 4- to 7-membered heterocyclyl, and

R* stands for phenyl or pyridyl,
whereby phenyl is substituted with 1 to 3, preferably 1 to 2 substituents, the sub-
stituents being selected independently of one another from the group consisting of
halogen, hydroxy, amino, cyano, nitro, (C1-C4)-alkyl, {C3-C8)-cycloalkyl, (C1-C4}-
alkylamino and {C1-C4)-alkoxy,

wherein

alkyl, cycloalkyl, alkylamino and alkoxy in turn may be substituted one to three
times identically or differently with radicals selected from the group consisting of
halogen, cyano, hydroxy, {C1-C4}-alkoxy, amino, mono-~(C1-C4)-alkylamino, di-
(C1-Ca)-alkylamino, {C3-C7)-cycloalky!l and 4- to 7-membered heterocyclyl,

whereby pyridyl can be subsiituted with 1 or 2 substituents, the substituenis being
selected independently of one another from the group consisting of halogen, hy-
droxy, amino, cyano, nitro, {C1-C4)-alkyl, (C3-C6)-cycloalkyl and (C1-C4)-alkoxy,
and whereby the nitrogen atom of the pyridyl can form an N-oxide,

wherein

alkyl, cycloalkyl and alkoxy in turn may be substituted one to three times identically
or differently with radicals selected from the group consisting of halogen, cyano,
hydroxy, {(C1-C4)-alkoxy, amino, mono-(C1-C4)-alkylamino, di-{(C1-C4)-alkylamino,
(C3-C7)-cycloalkyl and 4- to 7-membered heterocycliyl,

and their salts, their solvates or the solvates of their salts.

10015] Further subject matter of the invention are compounds of the
above represented formula (1), in which A stands for a group of the formula as

represented -above, wherein



U stands for nitrogen or carbon,

whereby nitrogen can be substituted with an alky! substituent;

whereby carbon can be substituted with 1 fo 2 alkyl substituents, which are select-

ed independently of one another, or with an oxo substituent;

U preferably stands for carbon,
whereby carbon can be substituted with 1 to 2 alkyl substituents, which are select-

ed independently of one another, or with an oxo substituent;

U further preferred stands for carbon

and their salts, their solvaies or the solvates of their salts.

[0016] Further subject matter of the invention are compounds of the
above represented formula (I} in which A stands for a group of the formula as

represented above, wherein

Y stands for nitrogen or carbon,
whereby carbon can be substituted with a substituent selected from the

group consisting of haiogen, amino, hydroxy, methoxy, methyl and trifluo-

romethvyi;
v preferably stands for nitragen or carbon,
V further preferred stands for nitrogen

and their salts, their solvates or the solvates of their salts.

{00171 Further subject matier of the invention are compounds of the
above represented formula (1) in which A stands for a group of the formula as

represented above, wherein

W stands for nitrogen or carbon,
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whereby carbon can be substitfuted with a substituent selected from the
group consisting of halogen, amino, hydroxy, methoxy, methyl and trifluo-

romethyi;

W preferably stands for carbon,

whereby carbon can be substituted with a substituent methyl
and their salts, their solvates or the solvates of their salts.

[0048]  Further subject matter of the invention are compounds of the
above represented formula (1) in which A stands for a group of the formula as

represented above, wherein

X stands for nitrogen or carbon,
whereby carbon can be substituted with a substituent selected from the
group consisting of halogen, amino, hydroxy, methoxy, methyl and trifluo-

romethyl;

X preferably stands for nitrogen or carben,

and their salts, their solvates or the solvates of their salts.

[0019] Further subject matter of the invention are compounds of the

above represented formula (1} wherein

R’ stands for phenyl or pyridyl,

whereby phenyl is substituted with 1 to 3, preferably 1 to 2 substituents, the
substituents being selected independently of one ancther from the group
consisting of halogen, hydroxy, amino, cyano, nitro, {C1-C4)-alkyl, (C3-C6)-
cycloalkyl, {C1-C4)-alkylamino and (C1-C4)-alkoxy,

wherein
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alkyl,cycloalkyl, alkylamino and alkoxy in turn may be substituted one to
three times identically or differently with radicals selected from the group
consisting of halogen, cyano, hydroxy, (C1-C4)-alkoxy, amino, mono-(C1-
C4)-alkylamino, di-(C1-C4}-alkylamino, (C3-C7)-cycioalkyl and 4- to 7-

membered heterocyclyl,

whereby the preferred 1 to 2 substituents are more preferably selected inde-

pendently of one another from the group consisting of halogen, nitro, (C1-
C4)-alky! and (C1-C4)-alkoxy, and said halogen is more preferably selected
independently of one another from Ci and F, and the alkyl and alkoxy on
their part can be substituted one to three times with fluorine atoms, prefera-

bly with 2 fluorine atoms, more preferred with 3 fluorine atoms;

whereby pyridyl can be substituted with 1 or 2 substituents, the substituents being

selected independently of one another from the group consisting of halo-
gen, hydroxy, amino, cyano, nitro, (C1-C4)-alkyl, (C3-C6)-cycloalkyl and
{C1-C4)-alkoxy, and whereby the nitrogen atom of the pyridyl can form an
N-oxide,

wherein

R‘i

alkyl, cycloalkyl and alkoxy in turn may be substituted one to three times
identically or differently with radicals selected from the group consisting of
halogen, cyano, hydroxy, (C1-C4)-alkoxy, amino, mono-{C1-C4})-
alkylamino, di-(C1-C4)-alkylamino, (C3-C7)-cycloalkyl and 4- to 7-

membered heterocyclyl,

preferably stands for pyridyl,

whereby pyridyl can be substituted with 1 or 2 substituents, the substituents being

selected independently of one another from the group consisting of halo-

gen, hydroxy, amino, cyano, nitro, (C1-C4)-alkyl, {C3-C6)-cycloalkyl and
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{C1-C4)-alkoxy, and whereby the nitrogen atom of the pyridyl can form an

N-oxide,
wherein

alkyl, cycloalkyl and alkoxy in turn may be substituted one to three times
identically or differently with radicals selected from the group consisting of
halogen, cyano, hydroxy, (C1-C4)-alkoxy, amino, mono-{(C1-C4})-
alkylamino, di-(C1-C4)-alkylamino, (C3-C7)-cycloalkyl and 4- to 7-

membered heterocyclyl,

R’ more preferred stands for 3-pyridyl or 4-pyridyl,
whereby pyridyl can be substituted with a halogen substituent

R"  most preferred stands for pyridyl,
and their salts, their solvates or the solvates of their salfs.

[0620] Further subject matter of the invention are compounds of the

above represented formula (1), wherein
R?  stands for phenyt or pyridyl,

whereby phenyl is substituted with 1 to 3, preferably 1 to 2 substituents, the
substituents being selected independently of one another from the group
consisting of halogen, hydroxy, amino, cyano, nitro, (C1-C4)-alkyl, (C3-C6)-
cycloalkyl, (C1-C4}-alkylamino and (C1-C4)-alkoxy,

wherein
alkyl, cycloalkyl, alkylamino and alkoxy in turn may be substituted one to
three times identically or differently with radicals selected from the group

consisting of halogen, cyano, hydroxy, {C1-C4)-alkoxy, amino, mono-{C1-
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C4)-alkylamino, di-(C1-C4)-alkylamino, (C3-C7)-cycloalkyl and 4- to 7-

membered heterocyclyl,

whereby the preferred 1 fo 2 substituents are more preferably selected inde-

pendently of one another from the group consisting of halogen, nitro, (C1-
C4)-alkyl and (C1-C4)-alkoxy, and said halogen is more preferably selected
independently of one another from Cl and F, and the alkyl and alkoxy on
their part can be substituted one to three times with fluorine atoms, more

preferred with 2 fluorine atoms, most preferred with 3 fluorine atoms,

whereby pyridyl can be substituted with 1 or 2 substituents, the substituents being

selected independently of one another from the group consisting of halo-
gen, hydroxy, amino, cyano, nitro, (C1-C4)-alkyl, (C3-C6)-cycloalkyl and
(C1-C4)-alkoxy, and whereby the nitrogen atom of the pyridyl can form an
N-oxide,

wherein

R2

alkyl,cycloalkyl and alkoxy in turn may be substituted one io three times
identically or differently with radicals selected from the group consisting of
halogen, cyano, hydroxy, (C1-C4}alkoxy, amino, mono-(C1-C4)-
alkylamino, di-(C1-C4)-alkylamino, (C3-C7)-cycloatkyl and 4- to 7-

membered heterocyclyl,

preferably stands for phenvl,

whereby phenyl is substituted with 1 to 2 substituents, said 1 to 2 substituents

being more preferably selected independently of one another from the
group consisting of halogen, nitro, (C1-C4)-alkyt and (C1-C4)-alkoxy, and
the halogen more preferably being selected independently of one another
from Cl and F, and the alkyl and alkoxy on their part can be substituted one
to three times with fluorine atoms, more preferred with 2 fluorine atoms,

most preferred with 3 fluorine atoms,
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R? maost preferred stands for 3-Ci-5-CF;0-phenyl
and their salts, their solvates or the solvates of their salts.

[06211 Further, the compounds of formulae (Ia), (Ib), (ic) and (id) and
their salts, solvates and solvates of their salts, explained in more detail below, are

components of the present invention. in consequence:

[0022] Compounds in accordance with the invention are the compounds
of formulae (1), (Ia), (Ib), (Ic) and {Id) and their salts, solvates and solvates of their
salts, as well as the compounds and their salts, solvates and solvates of their salts
comprised by formulae (1}, (1a), (Ib), (I¢) and (Id), hereinafter mentioned as exem-
plary embodiment(s), insofar the compounds mentioned hereafter, comprised by
formulae (1), (Ia), (ib), (Ic) and (Id), are not already salts, solvates and sclvates of

their salts.

{0023] Provided the compounds in accordance with the invention can oc-

cur in tautomeric forms, the present invention comprises any tautomeric form.

[0024] Isomeres are to be understood as tautomeres or tautomeric forms
within the scope of the present invention, which are characterized in that said
isomeres have the same chemical formula as their original compound in accord-
ance with the respective formula (1), or {la), or (ib), or (lc) or (Id) or their salts,
solvates and solvates of their salts; isolated atoms, however, can be positionally
arranged differently. Given the context of the present invention, these isomers are
therefore described as tautomeres or tautomeric forms because they can quickly
interconvert into each other through the migration of isclated atoms or atom
groups, and, in so doing, the respective isomers can be in a rapidly changing
chemical equilibrium with one another. Given the context of the present ihvention,
the tautomers or tautomeric forms thus only differ in the position of a chemical
group and in the position of a double bond and can be understood as the same

chemical compound in accordance with the formula (1), or (Ia), or (Ib), or {ic) or (id)
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or their salts, solvates and solvates of their salts from the viewpoint of chemical

components.

[0025] As salts, within the scope of the present invention, physiologically
acceptable salts of the compounds pursuant to the invention are preferred. Com-
prised, however, are also salts, which are not suitable for pharmaceutical admin-
istration itself, but can, for example, be used for the isolation or cleaning of the

compounds in accordance with the invention.

[0026] Physiologically acceptable salts of the compounds of the invention
include acid addition salts of mineral acids, carboxylic acids, and sulfonic acids,
e.g. salts of hydrochloric acid, hydrobromic acid, sulfuric acid, phospheric acid,
methane sulfonic acid, ethane sulfonic acid, p-toluene sulfonic acid, benzene
sulfonic acid, naphthalene disulfonic acid, acetic acid, trifluoroacetic acid, propion-
ic acid, lactic acid, tartaric acid, malic acid, citric acid, fumaric acid, maleic acid

and benzoic acid.

[6027] Physiologically acceptable salts of the compounds in accordance
with the inventions also comprise salts of customary bases, such as exemplary
and preferably alkali metal salts (e.g., sodium and potassium salts), alkaline earth
metal salts {e.g., calcium and magnesium salts) and ammonium salts, derived
from ammonia or organic amines with 1 to 16 C atoms, such as exemplarily and
preferably ethylamine, diethyl amine, triethyl amine, ethyl diisopropylamine, mo-
noethanolamine, diethanclamine, triethanolamine, dicycichexylamine, dimethyla-
minoethanol, procaine, dibenzylamine, N-methylmorpholine, arginine, lysine,

ethylendiamine and N-methylpiperidine.

[06028] Solvates within the scope of the invention are those forms of the
compounds in accordance with the invention that in a solid or liquid state forms a
complex through coordination with solvent molecules. Hydrates are a special form

of the solvate in which the coordination takes place with water.
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06291  Accordingly, within the scope of the present invention the term

solvates also always includes their hydrates with the above-cited definition.

[0030] Within the scope of the present invention the substituents, unless

otherwise specified, have the following meaning:

[0031] Alkyl as well as the alky! parts in alkoxy and alkoxy carbonyl stand
for branched or unbranched alkyl and, unless otherwise stated, comprise (C1-C6)-
alkyl, in particular (C1-C4)-alkyl, such as, e.g., methyl, ethyl, propyl, isopropyl,
butyl, isobutyl, tert. butyl.

j0032] Alkoxy within the scope of the invention preferably stands for a
branched or unbranched alkoxy residue, in particular with 1 to 6, 1to 4 or 1 to 3
carbon aioms. Preferred is an unbranched or branched alkoxy residue with 1 to 3
carbon atoms. Exemplarily and preferably, reference is made to: methoxy, ethoxy,

N-propoxy, isopropoxy, t-butoxy, n-pentoxy and n-hexoxy.

[0033] Alkoxy carbonyl exemplarily and preferably stands for methox-

ycarbonyl,  ethoxycarbonyl,  n-propoxycarbonyl, isopropoxycarbonyl, -

butoxycarbonyl, n-pentoxycarbonyl and n-hexoxycarbonyl.

[6034] Heterocyclyl stands for monocyclic, heterocyclic residues with 4 to
8, preferably 5 to 6 ring atoms and up to 3, preferably up to 2 hetero atoms and/or
hetero groups from the series N, O, S, SO, 50;, whereby one nitrogen atom can
also form one N-oxide. The heterocycie can be saturated or partially unsaturated.
Preferred are 5- to 7-membered, monocyclic saturated heterocycles with up to two
heteroatoms from the series O, N and S, exemplarily and preferably for 1,4-
oxazepany!, pyrrolidine-1-yl, pyrrolidine-2-yl, pyrroline-3-yl, tetrahydrofuranyl,
tetrahydrothienyl, pyranyl, 1,3-thiazolidinyl, piperidine-1-yl, piperidine-2-yl, piperi-
dine-3-yl, piperidine-4-yl, thiopyranyl, morpholine-2-yl, morpholine-3-yl, morpho-
line-4-yl, thiomorpholine-2-yl, thiomorpholine-3-yl, thiomorpholine-4-yl, per- |

hydroazepinyl, piperazine-1-yl, piperazine-2-yl.
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[0035] Halogen stands for fluorine, chiorine, bromine or iodine, with fluo-

rine and chlorine being preferred, uniess otherwise specified.

[06036] Within the scope of the invention, (C3-C6)-cycloalkyl stands for a
monocyclic, saturated carbocycle with 3 to 6 ring-carbon atoms. Exemplarily and

preferably reference is made to: cyciopropyl, cyclobutyl, cyclopentyl and cyclohex-

yl.

[0037] In the formula of the group that can stand for A, the end point of
the line, next to which is an ¥, does not stand for a carbon atom or a CH2-group

but is a component of the bond to the atom, to which A is bound.

[0038] The above stated general definitions or definitions of residues re-
garding preferred ranges, apply both to the end products of formula (I) and analo-

gously to the respective starting material or intermediates required for manufactur-

ing.

[6039] The above stated general definitions of residues or those regard-
ing preferred ranges apply both tfo the end products of formulae (1), (ia), (Ib), (Ic)
and (ld) and analogously also to their salts, solvates and solvates of their salts and
analogously also to the respective starting material or intermediate products

thereof required for manufacturing.

[0040] Within the scope of the present invention the term “HIV-1 and HIV-
2-induced diseases” describes infections that as a rule lead to an acute HIV-
infection after an incubation period of about three to six weeks. This is character-
ized by fever, night sweats, fatigue, rashes, oral ulcers or arthralgia (joint pain).
After a subsequent multi-year latent phase, .WhiCh is usually symptom-free, these

infections generally lead to AIDS.

[0041] Regarding the description of the residues in accordance with the

invention of the formulae (1), (1a), (Ib), (Ic} and (ld), the following applies:
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[0042] The respective combinations or preferred combinations of resi-
dues specifically stated in the definitions of residues are aiso optionally replaced
by residue definitions of other combinations independently of the respectively

stated combinations of residues.

[0043] Subject matter of the invention are also compounds of formula (1),

wherein
A has the aforementioned meaning, namely stands for a group of the formula
5 x::W\V
Y/
HN-...u *
wherein
U stands for NH, CH2 or C=0,
\Y% stands for N or CH,
W stands for CH or CMe, wherein CMe stands for C-CH3,
X stands for N or CH, and

*

is the point of attachment to the carbon atom,

R'  stands for phenyl or pyridyl,

whereby phenyl is substituted with 1 or 2 substituents, where the substituents are
selected independently of one another from the group consisting of halogen, cy-
ano, methyl, trifluoromethyl, methoxy and trifluoromethoxy,

whereby pyridyl can be substituted with 1 or 2 substituents, the substituents being
selected independently of one another from the group consisting of halogen, me-
thyl, .and trifluoromethyl, and whereby the nitrogen'atom of the pyridy! can form an
N-oxide, and

R?  stands for phenyl or pyridyl,
whereby phenyl is substituted with 1 or 2 substituents, the substituents being se-
lected independently of one another from the group consisting of halogen, cyano,
{C1-C4)-alkyl and (C1-C4)-alkoxy,
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whersain

alkyl and alkoxy on their part can be substituted with 1 to 3 fluorine atoms,

wheraby pyridyl can be substituted with 1 or 2 substituents, the substituents being
selected independently of one another from the group consisting of halogen, cy-
ano, (C1-C4)-alkyl and (C1-C4)-alkoxy, and whereby the nitrogen atom of the

pyridyl can form an N-oxide,
wherein

alkyl and alkoxy on their part can be substituted with 1 to 3 fluorine atoms,

and their salts, their solvates or the solvates of their salis.

[0044] Subject matter of the invention are also compounds of formula (1),
wherein
A has the aforementioned meaning, wherein

U stands for NH, CH2 or C=0,

vV stands for N or CH,

W stands for CH,

X stands for CH, and
is the point of attachment to the carbon atom,

*

R’ stands for phenyl or pyridyl,

whereby phenyl is substitufed with 1 or 2 substituents, where the substituents are selected
independently of one another from the group consisting of halogen, cyano, methyl,

trifluoromethyl, methoxy and trifluoromethoxy,

whereby pyridyl can be substituted with 1 or 2 substituents, the substituents being select-
ed independently of one another from the group consisting of halogen, methyl and
trifluoromethyl, and whereby the nitrogen atom of the pyridyl can form an N-oxide,

and

R? stands for phenyi or pyridyl,
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whereby phenyl is substituted with 1 or 2 substituents, the substituents being selected
independently of one another from the group consisting of halogen, cyano, (C1-
C4)-alkyl and (C1-C4)-atkoxy,

wherein

alkyl and alkoxy on their part can be substituted with 1 to 3 fluorine atoms,
whereby pyridyl can be substituted with 1 or 2 substituents, the substituents being
selected independently of one another from the group consisting of halogen, cy-
ano, (C1-C4)-alkyl and (C1-C4)-alkoxy, and whereby the nitrogen atom of the
pyridyl can form an N-oxide,

wherein

alky! and alkoxy on their part can be substituted with 1 to 3 fluorine atoms,

and their salts, their solvates or the solvates of their salts.

[0045]  Subject matter of the invention are also compounds of formula (1),
wherein ,
A has the aforementioned meaning, wherein
U stands for NH or CH2,
A stands for N or CH,
w stands for CH or CMe, wherein CMe stands for C-CH3,
X stands for N or CH, and
* is the point of attachment to the carbon atom,
R’ stands for pyridyl,
whereby pyridyl can be substituted with 1 or 2 substituents, the substituents being select-
ed independently of one ancther from the group consisting of halogen, methyl and
trifluoromethyl, and whereby the nitrogen atom of the pyridyl can form an N-oxide,

and

R?  stands for phenyl,
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whereby phenyl is substituted with 1 or 2 substituents, the substituents being selected
independently of cne another from the group consisting of halogen, cyano, (C1-
C4a)-atkyl and (C1-C4)-alkoxy,

wherein

alkyl and alkoxy on their part can be substituted with 1 to 3 fluorine atoms,

and their salts, their solvates or the solvates of their salts.

[0046] Subject matter of the invention are also compounds of formula (1),
wherein
A has the aforementioned meaning, wherein

U stands for NH or CH2Z,

\Y) stands for N or CH,

w stands for CH,

X stands for CH, and
is the point of attachment to the carbon atom,

*

R stands for pyridyl,

whereby pyridyl can be substituted with 1 or 2 substituents, the substituents being select-
ed independently of one another from the group consisting of halogen, methyl and
trifluoromethyl, and whereby the nitrogen atom of the pyridyl can form an N-oxide,
and

R?  stands for phenyl,

whereby pheny! is substituted with 1 or 2 substituents, the substituents being selected
independently of one another from the group consisting of halogen, cyano, (C1-
C4)-alkkyl and (C1-C4)-alkoxy,

wherein

alkyl and atkoxy on their part can be substituted with 1 to 3 fluorine atoms,

and their salts, their solvates or the solvates of their sals.
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[00471 Subject matter of the invention are also compounds of formula (i),
wherein
A has the aforementioned meaning, wherein

U stands for NH or CH2,

\Y stands for N or CH,

W stands for CH or CMe, wherein CMe stands for C-CH3,

X stands for N or CH, and

* is the point of aftachment to the carbon atom,
R’ stands for 3-pyridyl or 4-pyridyl,
whereby pyridyl can be substituted with a halogen substituent, and
R? stands for phenyl,

whereby phenyl is substituted with 1 or 2 substituents, the substituents being selected
independently of one another from the group consisting of halogen, cyano, {C1-
C4)-alkyl, trifluoro-(C1-C4)-alkkyl, (C1-C4)-alkoxy, ftrifluoro-(C1-C4}-alkoxy and
difluoro-(C1-C4}-alkoxy,

and their salts, their solvates or the solvates of their salts.

[0048] Subject matter of the invention are also compounds of formuia (1),
wherein
A has the aforementioned meaning, wherein

U stands for NH or CH2,

\Y stands for N or CH,

w stands for CH,

X stands for CH, and

* is the point of attachment to the carbon atom,
R'  stands for 3-pyridyl or 4-pyridyl,

whereby pyridyl can be substituted with a halogen substituent, and
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R?  stands for phenyl,

whereby phenyl is substituted with 1 or 2 substituents, the subsﬁtuenfs being selected
independently of one another from the group consisting of halogen, cyano, {(C1-
C4)-alkyl, triftuoro-(C1-C4)-alkyl, (C1-C4)-alkoxy, trifluoro-(C1-C4)-alkoxy and
difluoro-{C1-C4}-alkoxy,

and their salts, their solvates or the solvates of their saits.

[0049]  Subiject matter of the invention are also compounds of formula (1),
wherein
A has the aforementioned meaning, wherein

U stands for NH or CH2, preferably for CH2,

V stands for N or CH, preferably for N,

W stands for CH or CMe, wherein CMe stands for C-CH3,

X stands for N or CH, preferably for N,

H

is the point of attachment to the carbon atom,
R'"  stands for phenyl,

whereby phenyl is substituted with 1 fo 3, preferably 1 to 2 substituents, the
substituents being selected independently of one another from the group
consisting of halogen, hydroxy, amino, cyano, nitro, (C1-C4)-a|ky!, (C3-CB)-
cycloalkyl, (C1-C4}-alkylamino and (C1-C4)-alkoxy,

wherein

alkyl, cycloalkyl, alkylamino and alkoxy in turn may be substituted cne to
three times identically or differently with radicals selected from the group
consisting of halogen, cyano, hydroxy, (C1-C4)-atkoxy, amino, mono-(C1-
C4)-alkylamino, di-{(C1-C4)-alkylamino, (C3-C7)-cycloalkyl and 4- to 7-

membered heterocyclyl,
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whereby said preferred 1 to 2 substituents are more preferably selected inde-

R2

pendently of one another from the group consisting of halogen, nitro, (C1-
C4)-alkyl and (C1-C4)-alkoxy, and the halogen is more preferably selected
independently of one another from Cl and F, and the alkyl and alkoxy on
their part can be substituted one to three times with fluorine atoms, more

preferred with 2 fluorine atoms, most preferred with 3 fluorine atoms; and

stands for phenyl,

whereby phenyl is substituted with 1 to 3, preferably 1 to 2 substituents, the

substituents being selected independently of one another from the group
consisting of halogen, hydroxy, amino, cyano, nitro, (C1-C4)-alkyl, (C3-C6)-
cycloalkyl, (C1-C4)-alkylamino and (C1-C4)-alkoxy,

wherein

alkyl, cycloalkyl, alkylamino and alkoxy in turn may be substituted one fo
three times identically or differently with radicals selected from the group
censisting of halogen, cyano, hydroxy, (C1-C4)-alkoxy, amino, mono-(C1-
C4)-alkylamino, di-(C1-C4)-alkylamino, {C3-C7)-cycloalkyl and 4- to 7-

membered heterocyclyl,

whereby the preferred 1 to 2 substituents are more preferably selected inde-

R2

pendently of one another from the group consisting of halogen, nitro, (C1-
C4)-alkyl and (C1-C4)-alkoxy, and the halogen is more preferably selected
independently of one another from among CI and F, and said alkyl and
alkoxy on their part can be substituted one to three times with fluorine at-
oms, more preferred with 2 fluorine atoms, most preferred with 3 fluorine

atoms,

most preferred stands for 3-CI-5-CF30-phenyl,

and their salts, their solvates or the solvates of their salis.
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[0050] Subject matter of the invention are also compounds of formula (1),

wherein

A

R']

has the aforementioned meaning, wherein
U stands for NH or CH2, preferably for CH2,

V stands for N or CH, preferably for N,

W stands for CH or CMe, wherein CMe stands for C-CH3,
X stands for N or CH, preferably for N,

* is the point of attachment to the carbon atom,

stands for pyridvi,

whereby pyridyl can be substituted with 1 or 2 substituents, the substituents being

selected independently of one another from the group consisting of halo-
gen, hydroxy, amino, cyano, nitro, (C1-C4})-alkyl, (C3-C6)-cycloalkyl and
(C1-C4)-alkoxy, and whereby the nitrogen atom of the pyridyl can form an N

oxide,

wherein

R1

alkyl, cycloatkyl and alkoxy in turn may be substituted one to three times
identically or differently with radicals selected from the group consisting of
halogen, cyano, hydroxy, (C1-C4)-alkoxy, amino, mono-(C1-C4)-
atkylamino, di-(C1-C4)-alkylamino, (C3-C7)-cycloalkyl and 4- to 7-

membered heterocyclyl,

preferably stands for 3-pyridyl or 4-pyridyl,

whereby pyridyl can be substituted with a halogen substituent

R1

RZ

most preferred stands for pyridyl; and

stands for phenyl,
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whereby phenyl is substituted with 1 to 3, preferably 1 to 2 substituents, the
substituents being selected independently of one another from the group
consisting of halogen, hydroxy, amino, cyano, nitro, (C1-C4)-alkyl, (C3-C86)-
cycloalkyl, (C1-C4)-alkylamino and (C1-C4)-alkoxy,

wherein

alkyl, cycloalkyl, alkylamino and alkoxy in turn may be substituted one to
three times identically or differently with radicals selected from the group
consisting of halogen, cyano, hydroxy, (C1-C4)-alkoxy, amino, mono-(C1-
C4)-alkylamino, di-(C1-C4)-alkylamino, (C3-C7)-cycloalkyl and 4- to 7-

membered heterocyclyl,

whereby said preferred 1 to 2 substituents are more preferably selected inde-
pendently from one another from among the group consisting of halogen,
nitro, (C1-C4)-alkyl and (C1-C4) alkoxy, and said halogen is more prefera-
bly selected independently from one another from among Cl and F, and
said alkyl and alkoxy can be substituted one to three times with fluorine at-
oms; more preferred with 2 fiuorine atoms, most preferred with 3 fluorine

atoms,
R? most preferred stands for 3-CI-5-CF3;0-phenyi,

and their salts, their solvates or the solvates of their salts.

[0051] Subject matter of the invention are also compounds of formula
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A
4
7\ R
N\
N
/ ! 5
R
> N
3
R (la),
wherein
A has the aforementioned meaning, namely stands for a group of formula
x:::W\
@] v
Y/,
HN\‘U *
wherein
U stands for nitrogen or carbon,

whereby nitrogen can be substituted with an alkyl substituent,
whereby carbon can be substituted with 1 to 2 alkyl substituents selected inde-

pendently of one another, or with an oxo substituent,

\Y stands for nitrogen or carbon,
whereby carbon can be substituted with a substituent selected from the group con-

sisting of halogen, amino, hydroxy, methoxy, methyl and trifluocromethyl,

W stands for nitrogen or carbon,
whereby carbon can be substituied with a substituent selected from the group con-
sisting of halogen, amino, hydroxy, methoxy, methyl and trifluoromethyi,

X stands for nitrogen or carbon,

whereby carbon can be substituted with a substituent selected from the group con-
sisting of halogen, amino, hydroxy, methoxy, methyl and trifluoromethyl,
and

*

is the point of attachment to the carbon atom,
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R? stands for hydrogen, halogen, amino, frifluoromethyl or (C1-C4)-alkyi,
R* stands for hydrogen, halogen, {C1-C4)-alkyi or (C1-C4)-alkoxy,
wherein alkyl and alkoxy can be substituted with 1 {o 3 fluorine atoms, and

R® stands for hydrogen, halogen, cyano, (C1-C4)-alkyl, {C3-C8)-cycloalky! or (C1-C4)-

alkoxy,
whereby R* and R® cannot simultaneously be hydrogen,
and their salts, their solvates or the solvates of their salts.

[0052] Subject matter of the invention are also compounds of formula (Ia),
wherein
A has the aforementioned meaning, wherein
U stands for NH or CH2,
v stands for N or CH,
W stands for CH or CMe, wherein CMe stands for C-CH3,
X stands for N or CH, and

* is the point of attachment to the carbon atom,

R*  stands for hydrogen or methyl,
R* stands for fluorine, difluoromethoxy or trifluocromethoxy, and

R® stands for fluorine, chlorine, bromine or methoxy,
and their salts, their solvates or the solvates of their salts.

[0053] Subject matter of the invention are also compounds of formula (la),
wherein
A has the aforementioned meaning, wherein

U stands for NH or CH2,

vV stands for N or CH,

W stands for CH,

X stands for CH, and
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+*

is the point of attachment to the carbon atom,
R stands for hydrogen or methyl,
R* stands for fluorine, difluoromethoxy or trifluoromethoxy, and

R® stands for fluorine, chlorine, bromine or methoxy,

and their salls, their solvatas or the solvates of their salts.

[0054] Subject matter of the invention are also compounds of formula

A
7
/ R
N\
N
= ! .
R
X 6
NOR (Ib),
wherein
A has the aforementioned meaning, namely stands for a group of formula
X:::’W\
O ‘ v
N/
HN\U *
wherein
U stands for nitrogen or carbon,

whereby nitrogen can be substituted with an alkyl substituent,
whereby carbon can be substituted with 1 to 2 alkyl substituents selected inde-

pendently of one another, or with an oxo substituent,

A% stands for nitrogen or carbon,
whereby carbon can be substituted with a substituent selected from the group con-

sisting of halogen, amino, hydroxy, methoxy, methyl and trifiuoromethyl,



28

w stands for nitrogen or carbon,
whereby carbon can be substituted with a substituent selected from the group con-

sisting of halogen, amino, hydroxy, methoxy, methyl and trifluoromethyt,

X stands for nitrogen or carbon,

whereby carbon can be substituted with a substituent selected from the group con-
sisting of halogen, amino, hydroxy, methoxy, methyl and trifluoromethyl,
and

*

is the point of attachment to the carbon atom,

R® stands for hydrogen, halogen, trifluoromethyl, (C1-C4)-alky! or (C1-C4}-alkoxy,
R’ stands for hydrogen, halogen, (C1-C4}-alkyl or (C1-C4)-alkoxy,

wherein alkyl and alkoxy can be substituted with 1 to 3 fluorine atoms, and

R® stands for hydrogen, halogen, cyano, (C1-C4)-alkyl, (C3-C6)-cycloalkyl or {C1-C4)-

alkoxy,
whereby R” and R® cannot simultaneously be hydrogen,
and their salts, their solvates or the sclvaies of their salis.

[0055] Subject matter of the invention are also compounds of formula (Ib),
wherein
A has the aforementioned meaning, wherein

U stands for NH or CH2,

\Y stands for N or CH,

w stands for CH or CMe, wherein CMe stands for C-CH3,

X stands for N or CH, and

* is the point of attachment to the carbon atom,
R® stands for chlorine, trifluoromethyi methyl or methoxy,
R’ stands for fluorine, methoxy, difluoromethoxy or trifluoromethoxy, and
R® stands for fluorine, chlorine, bromine or methoxy,

and their salts, their solvates or the solvates of their salts.
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[0056] Subject matter of the invention are also compounds of formula (Ib),
wherein
A has the aforementioned meaning, wherein

U stands for NH or CH2,

V stands for N or CH,

w stands for CH,

X stands for CH, and

* is the point of attachment to the carbon atom,
R® stands for chlorine, trifluoromethyl methyl or methoxy,
R’ stands for fluorine, methoxy, difluoromethoxy or trifluoromethoxy, and
R stands for fluorine, chlorine, bromine or methoxy,

and their salts, their soivates or the solvates of their salis.
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[0057] Subject matter of the invention are also compounds of formula

R
10
R - (Ic),
wherein
A has the aforementioned meaning, namely stands for a group of formula
—W
o / \v
N/
HN~ *
wherein

U stands for NH or CH2,

v stands for N or CH,

W stands for CH or CMe, wherein CMe stands for C-CH3,

X stands for N or CH, and

* is the point of attachment to the carbon atom,

R® stands for hydrogen, halogen, cyano, (C1-C4)-aikyl or {C1-C4)-alkoxy,
wherein alkyl and alkoxy can be substituted with 1 to 3 fluorine atoms,

R'  stands for hydrogen, halogen, trifluoromethy!, (C1-C4)-alkyl or (C1-C4)-alkoxy,
whereby R® and R'® cannot simultaneously be hydrogen.

R  stands for hydrogen, halogen, cyano, (C1-C4)-alkyl or (C1-C4)-alkoxy,
wherein alkyl and alkoxy can be substituted with 1 to 3 fluorine atoms, and

R'?  stands for hydrogen, (C1-C4)-alkyl or halogen,
and their salts, their solvates or the solvates of their salts.

[0058] Subject matter of the invention are also compounds of formula
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(lc),

wherein

A

RS

R'lf)

R'H

R72

has the aforementioned meaning, wherein
U stands for NH or CHZ2,

\Y stands for N or CH,

W stands for CH,

X stands for CH, and

* is the point of attachment to the carbon atom,

stands for hydrogen, haiogen, cyano, (C1-C4)-alkyl or (C1-C4)-alkoxy,

wherein alkyl and alkoxy can be substituted with 1 to 3 fluorine atoms,

stands for hydrogen, halogen, trifluoromethyl, (C1-C4}-alkyl or (C1-C4)-alkoxy,
whereby R® and R'® cannot simultaneously be hydrogen,

stands for hydrogen, halogen, cyano, {C1-C4)-alkkyl or {C1-C4)-alkoxy,
wherein alkyl and alkoxy can be substituted with 1 to 3 fluorine atoms, and

stands for hydrogen, (C1-C4)-alky! or halogen,

and their salts, their solvates or the solvates of their salts.
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[0059] Subject matter of the invention are also compounds of formula

R
14
R (Id),
wherein
A has the aforementioned meaning, namely stands for a group of formula
o x::W\V
N/
HNRQ *
wherein

u stands for NH or CHZ2,

\Y stands for N or CH,

W stands for CH or CMe, wherein CMe stands for C-CH3,
X stands for N or CH, and _

* is the point of attachment to the carbon atom,

R™  stands for hydrogen, halogen, cyano, (C1-C4)-alkyl or (C1-C4)-alkoxy,

wherein alkyl and alkoxy can be substituted with 1 to 3 fluorine atoms,

R'  stands for hydrogen, halogen, trifluoromethyl, (C1-C4)-alky! or (C1-C4)-alkoxy,

whereby R' and R™ cannot simultaneously be hydrogen, and

R  stands for hydrogen, halogen, cyano, (C1-C4)-alkyl or (C1-C4)-alkoxy,
wherein alkyl and alkoxy can be substituted with 1 {o 3 fluorine atoms,

and their salts, their solvates or the solvates of their salts.
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[0060] Subject matter of the invention are also compounds of formula

(Id),
wherein

A has the aforementioned meaning, wherein
U stands for NH or CHZ2,
V stands for N or CH,
W stands for CH,
X stands for CH, and

* is the point of attachment to the carbon atom,

RTé stands for hydrogen, halogen, cyano, (C1-C4)-alkyl or {C1-C4)-alkoxy,
wherein alkyl and alkoxy can be substituted with 1 to 3 fluorine atoms,

R™  stands for hydrogen, halogen, trifluoromethyl, (C1-C4)-alkyt or (C1-C4)-alkoxy,
whereby R"® and R cannot simultaneously be hydrogen, and

R  stands for hydrogen, haiogen, cyano, (C1-C4)-alkyl or (C1-C4)-alkoxy,
wherein alkyl and alkoxy can be substituted with 1 to 3 fluorine atoms,

and their salts, their solvates or the solvates of their salis.

[0061] In some exemplary embodiments of the invention, it can be pre-

ferred for A to stand for a group selecied from
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0 o) e
=
HN | HN HN
> _N
* * O *
N
o W /N
HN HN Y l
N N . N
H
* % "
wherein

*

is the point of attachment to the carbon atom.

[0062] A subject matter of the invention is furthermore a method for the
synthesis of the compounds of formulae (1), (ia), (ib), {Ic) and {id), whereby a

compound of formula
Hal

R an,

wherein _
Hal stands for chlorine, bromine or iodine and

R1 and R2 have the meaning specified above,

is reacted with a compound of formula
X==W

N\
HIN—

u Hal i,

wherein
Hal stands for chiorine, bromine or iodine and

U, V, W and X have the meaning specified above.
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[0063] This means that for the production methods in accordance with the

invention in accordance with formula (il):

the substituents R' and R? can be selected independently of one another
from:

R'  stands for phenyl or pyridyl,

whereby phenyl is substituted with 1 to 3, preferably 1 to 2 substituents, the
substituents being selected independently of one another from the group
consisting of halogen, hydroxy, amino, cyano, nitro, (C1-C4})-alkyl, (C3-C8)-
cycloalkyl, (C1-C4)-alkylamino and (C1-C4)-alkoxy,

wherein
alkyl, cycloalkyl, alkylamino and alkoxy in turn may be substituted one to
three times identically or differently with radicals selected from the group
consisting of halogen, cyano, hydroxy, (C1-C4)-alkoxy, amino, mono-(C1-
C4)-alkylamino, di-(C1-C4)-alkylamino, (C3-C7)-cycloalkyt and 4- to 7-

membered heterocyclyl,

whereby pyridyl can be substituted with 1 or 2 substituents, the substituents being
selected independently of one another from the group consisting of halo-
gen, hydroxy, amino, cyano, nitro, (C1-C4)-alkyl, (C3-C6)-cycloalkyl and
(C1-C4)-alkoxy, and whereby the nitrogen atom of the pyridyl can form an N
oxide,

wherein

alkyl, cycloalkyl and alkoxy in turn may be substituted one to three times
identically or differently with radicals selected from the group consisting of
halogen, cyano, hydroxy, (C1-C4)-alkoxy, amino, mono-(C1-C4)-
alkylamino, di{(C1-C4)-alkylamino, (C3-C7)-cycloalkkyl and 4- to 7-

membered heterocyclyl, and
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R?  stands for phenyl or pyridyl,

whereby phenyl is substituted with 1 to 3, preferably 1 to 2 substituents, the
substituents being selected independently of one another from the group
consisting of halogen, hydroxy, amino, cyano, nitro, {C1-C4)-alkyl, (C3-C6)-
cycloalkyl, (C1-C4)-alkylamino and (C1-C4)-alkoxy,

wherein

alkyl, cycloalkyl, alkylamino and atkoxy in turn may be substituted one to
three times identically or differently with radicals selected from the group
consisting of halogen, cyano, hydroxy, (C1-C4)-alkoxy, amino, mono-(C1-
Cd)-alkytamino, di-(C1-C4)-alkylamino, (C3-C7)-cycloatkyl and 4- to 7-
membered heterocyclyl,

whereby pyridy! can be substituted with 1 or 2 substituents, the substituents being
selected independently of one another from the group consisting of halo-
geﬁ, hydroxy, amino, cyano, nitro, {(C1-C4)-alkyl, (C3-C8)-cycloalkyl and
(C1-C4)-alkoxy, and whereby the nitrogen atom of the pyridyl can form an N

oxide,

wherein
alkyl, cycloalkyl and alkoxy in turn may be substituted one to three times
identically or differently with radicals selected from the group consisting of
halogen, cyano, hydroxy, (C1-C4)-alkoxy, amino, mono-(C1-C4)-
alkylamino, di-(C1-C4)-alkylamino, (C3-C7)-cycloalkyl and 4- to 7-

membered heterocyclyl,

the substituents U, V, W and X being selected independently of one another

from

U stands for nitrogen or carbon,

whereby nitrogen can be substituted with an alkyl substituent,
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whereby carbon can be substituted with 1 to 2 alkyl substituents selected independently

from one another, or with an oxo substituent;

v stands for nitrogen or carbon,
whereby carbon can be substituted with a substituent selected from the group consisting

of halogen, amino, hydroxy, methoxy, methyl and triflucromethyi;

W stands for nitrogen or carbon,
whereby carbon can be substituted with a substituent selected from the group consisting

of halogen, amino, hydroxy, methoxy, methyl and triffluoromethyt;

X stands for nitrogen or carbon,

whereby carbon can be substituted with a subsiituent selected from the group consisting
of halogen, amino, hydroxy, methoxy, methyl and triflucromethyl.

[0064] The conversion generally takes place in two stages in inert sol-
vents, first forming an organo-metallic component, foliowed by the conversion in
the presence of a catalyst complex and a base, preferably in a temperature range

from 50°C to 150°C under high pressure and the exclusion of oxygen.

[0065] The compounds of formulae (i), (Ia), (Ib), (Ic) and (Id) produced in
accordance with the method specified above may have protective groups that can
be cleaved, in accordance with the conditions known to one skilled in the art, in

order to obtain additional compounds of formulae (1), (1a), (Ib), (Ic} and (id).

[6066] The compounds of formulae (1), (ta), (Ib), (ic) and (Id) produced in
accordance with the method specified above can be converied into additional
compounds of formulae (1), (la), (Ib), (lc) and (ld) by selective oxidation using

oxidizing agents known to one skilled in the art.

[0067] The production of the compounds in accordance with the invention

may be illustrated by the following synthesis diagram.
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Synthesis diagram:
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[0068] The compounds in accordance with the invention demonstrate a

valuable pharmacological action spectrum that cannot be predicted.

[6069] They are therefore suitable for use as drugs in a method for treating

and/or preventing diseases in humans and animals.

[0070] The compounds of the present invention are characterised particu-

larly by an advantageous antiretroviral activity spectrum.

[00711 An additional subject matter of the present invention is therefore the
use of the compounds in accordance with the invention in a method for treating

and/or preventing diseases caused by retroviruses, Hi viruses in particular.

[0672] A further subject matter of the present invention is the use of the
compounds in accordance with the invention in a method for freating and/or

preventing diseases, in particular the aforementioned diseases.
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{00731 A further subject matter of the present invention is the use of the
compounds in accordance with the invention to produce a drug for use in methods

of treating and/or preventing diseases, in particular the aforementioned diseases.

[0074] A further subject matter of the present invention is a method for
treating and/or preventing diseases, in particular the aforementioned diseases,
using a therapeutically effective amount of the compounds in accordance with the

invention.

[0075] In this connection, an additional subject matter of the present inven-
tion is, in particular, the use of a therapeutically effective quantity of the com-
pounds in accordance with the invention in a method to prevent and/or treat

diseases caused by retroviruses, especially those caused by HI viruses.

[0676] Among the areas of indication in human medicine, the following

may be cited as examples:

1.) The treatment and prevention of human retrovirus infections.

2.)  The treatment and prevention of infections and diseases (AIDS) caused by
HIV-1 (human immunodeficiency virus; previously known as HTLV Ii / LAV)
and HIV-2, and the stages associated with them, such as ARC (AIDS-
related complex) and LAS (lymphadenophathy syndrome) as well as the
immunodeficiencies and encephalopathies caused by these viruses.

3.) The treatment of HIV infections caused by simple or multi-resistant Hi

viruses.

[0077] The term “resistant Hl viruses” means, for example, Hl viruses with
resistance to nucleoside RT Inhibitors (NRTI), non-nucleoside RT Inhibitors
(NNRTI), integrase inhibitors (il), protease inhibitors (P!) or viruses with resistance
to other active principles, e.g. T20 (fusion inhibitors). The ferm “resistant Hi virus-

es” also means HI viruses with resistance against nucleotide RT inhibitors (NIRT!).
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4.)  The treatment or prevention of the AIDS-carrier state (AIDS-transmitter
state).

5.}  The treatment or prevention of an HTLV-{ or HTLV-I} infection.

[0078] In veterinary medicing, the following indications may, for example,
be listed:

Infections with

a) Maedi-visna (in sheep and goats)

b} progressive pneumonia virus (PPV) (in sheep and goats)
c) caprine arthritis encephalitis-virus (in sheep and goats)

d) Zwoegerziekte virus (in sheep)

e) infectious anemia virus (in horses)

f) infections caused by the feline leukemia virus

Q) infections caused by the feline immunodeficiency virus (FIV)
h) infections caused by the simian immunodeficiency virus (S1V).

[0079] Points 2, 3 and 4 above are preferred for the indication area of hu-
man medicine. Therefore the indications specified in numbers 2) to 4} are pre-
ferred areas for the use of the compounds in accordance with the invention in a

method for their prevention and/or treatment.

[0080] The substances in accordance with the invention are particularly
suitable for use to fight Hi viruses with resistances against known non-nucleoside

reverse transcriptase inhibitors (NNRTIs) such as efavirenz or nevirapine

[0081] Therefore, diseases caused by Hi viruses that already have re-
sistances against known non-nucleoside RT inhibitors are preferred areas for the
use of the compounds in accordance with the invention to prevent and/or treat

such diseases.

[0082] The compounds in accordance with the invention may be effective

systemically and/or locally. For this purpose they may be administered in a suita-
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ble manner, such as by oral, parenteral, pulmonary, nasal, sublingual, lingual,
buccal, rectal, dermal, transdermal, conjunctival, otic routes or as an implant or
stent. The present invention therefore comprises these drug administration routes

for the administration of the compounds in accordance with the invention.

[0083] The compounds in accordance with the invention can be adminis-

tered in suitable forms for these drug administration routes.

[0084] Means of administration that function in accordance with the state
of the art and that release the compounds in accordance with the invention quickly
and/or in modified form are suitable for oral administration; said means of admin-
istration contain the compounds in accordance with the invention in crystalline
and/or amorphized and/or dissolved form, e.g. tablets (non-coated or coated
tablets, for example enteric-coated or with coatings that dissolve slowly or are
insoluble, which control the release of the compound in accordance with the
invention), tablets or film-coated/wafer-like forms that dissolve quickly in the
mouth, film-coated forms/lyophilisates, capsules (for example hard or soft gelatin
capsules), sugar-coated tablets, granulates, pellets, powder, emulsions, suspen-

sions, aerosols or solutions.

[0085] Parenteral administration may take place while circumventing a re-
sorption step {e.g. intravenous, intra-arterial, intracardial, intraspinal or intralumbal
routes) or incorporating resorption (e.g. intramuscular, subcutaneous, intracutane-
ous, percutaneous or intraperitoneal routes). Administration forms suitable for
parenteral administration are, among others, injection and infusion preparations in

the form of solutions, suspensions, emulsions lyophilisates or sterile powders.

[o086] The following means are suitable for the other routes of administra-
tion, for example inhalation drugs (e.g. powder inhalers, nebulizers), nose drops,
nose solutions, nose sprays, tablets, film-coated/wafer-like medications, or cap-
sules for lingual, sublingual or buccal administration, suppositories, ear or eye

preparations, vaginal capsules, agueous suspensions (lotions, shake mixtures),
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lipophilic suspensions, ocintments, creams, transdermal therapeutic systems (as for

example patches), milk, pastes, foams, dusting powder, implants or stents.

[0087] The compounds in accordance with the invention can be converted
into the above-mentioned forms of administration. This may be done in a known
manner through mixing with inert, non-toxic pharmaceutically suitabie excipients.
The latter include carrier substances (e.g. microcfystalfine celiulose, lactose,
mannitol), solvents (e.g. liguid polyethylene glycols), emuisifiers and dispersants
or wetting agents (for example sodium dodecyl sulfate, polyoxysorbitan oleate),
binding agents (e.g. polyvinylpyrrolidene), synthetic and natural polymers (e.g.
albumin), stabilizers (e.g. antioxidants such as ascorbic acid), dyes (e.g. inorganic

pigments such as iron oxides) and flavour and/or odour correctors.

[6088] A further subject matter of the present invention are drugs which
contain at least one compound in accordance with the invention, usually together
with one or more inert, non-toxic, pharmaceutically suitable excipients, as well as

the use thereof for the aforementioned purposes.

[0089] In general, it has been shown to be advantageous in both human
and veterinary medicine to administer the active ingredients in accordance with the
invention in total quantities of 0.1 to 200 mg/kg, preferably 1 to 100 mg/kg of body
weight per 24-hour period, potentially in the form of multiple single doses, fo
achieve the desired result. A single dose preferably contains the active ingredi-

ent(s) in quantities from 1 fo 80 mg/kg, especially 1 to 30 mg/kg of body weight.

[0080] Nonetheless, it can sometimes be necessary to deviate from said
quantities, namely depending on body weight, administration route, individual
response to the active substance, nature of the preparation and time or interval at
which the administration takes place. For example, in certain cases it may be
sufficient to get by with less than the aforementioned minimum amount, while in
other cases the stated upper limit has to be exceeded. When administering large
amounts it may be recommendabile to distribuie these in several individual doses

over the course of a day.



[0091]

and examples are given as percentages by weight; parts are parts by weight.
Solvent ratios, dilution ratios and concentration readings of liquid/liguid soiutions
refer in each case to the volume. The notation "w/v" means "weight/volume". Thus

for example "10% w/v". means 100 mL solution or suspension contains 10 g

substance.

Exampies

Abbreviations

bs

bd
cat.
Ci
CMe
dd
DMF
DMSO
dt

d. Th.
El

eq.
ESI
Et

ges.

HPLC
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Unless otherwise specified, the percentages in the following tests

broad singlet {in NMR)

broad boublet (in NMR)
catalytic

chemical ionisation (in MS)
C-CH;

doublet of doublet (in NMR}
Dimethyl formamide

Dimethyl sulfoxide

doublet of triplet (in NMR) |

of theoretical yield

electron impact ionization (in MS)
equivalent(s)
electrospray-ionisation (in MS)
ethyi

saturated

hour{s)

high-pressure-, high performance liquid chromatography



conge.
LC-MS
LHMDS

Me
min
MS
NMR

Ph

guint
RT
Ry

TFA
THF
uv

WassT.
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concenfrated

liguid chromatography-mass spectrometry
lithium bis{irimethylsilylyamide
multiplet (in NMR)

methyl

minute(s)

mass spectrometry

nuclear magnetic resonance
phenyl

quartet (in NMR)

quintet (in NMR)

room temperature

retention time (in HPLC)
singlet (in NMR)
trifluoroacetic acid
tetrahydrofuran

ultraviolet spectrometry

aqueous, aqueous solution
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A. LC-MS and HPLC methods

Method 1 (LC-MS):

[0092] Instrument: Waters ACQUITY SQD UPLC System; Column: Wa-
ters Acquity UPLC HSS T3 1.8y 50 mm x 1 mm; Eluent A: 1 1 water + 0.25 mi 99%
formic acid, Eluent B: 1 | acetonitrile + 0.25 ml 99% formic acid; Gradient: 0.0 min
80% A - 1.2 min 5% A — 2.0 min 5% A; Heater: 50°C; Flow rate: 0.40 mi/min;
UV detection: 210-400 nm.

Method 2 (L C-MS):

[0093] Instrument: Micromass Quattro Premier with Waters UPLC Acquity;
Column: Thermo Hypersil GOLD 1.9 p 50 x 1 mm; Eluent A: 1 | water + 0.5 mi
50% formic acid, Eluent B: 1 | acetonitrile + 0.5 ml 50% formic acid; Gradient: 0.0
min 97% A — 0.5 min 97% A - 3.2 min 5% A — 4.0 min 5% A Heater: 50°C;

Fiow rate; 0.3 mi/min; UV detection: 210 nm.

Method 3 (LC-MS):

[6084] Instrument: Waters ACQUITY SQD UPLC System; Column: Waters
Acquity UPLC HSS T3 1.8y 30 mm x 2 mm; Eluent A: 1 | water + 0.25 ml 99%
formic acid, Eluent B: 1 | acetonitrile + 0.25 ml 99% formic acid; Gradient: 0.0 min
90% A — 1.2 min 5% A — 2.0 min 5% A; Heater: 50°C; Flow rate: 0.40 ml/min;
UV detection: 208-400 nm.

Method 4 (LC-MS):

[0095] MS instrument: Waters (Micromass) QM; HPLC instrument: Ag-
ilent 1100 Series; Column: Agilent ZORBAX Extend-C18 3.0 x 50mm 3.5 micron;
Eluent A: 1 | water + 0.01 mol ammonium carbonate, Eluent B: 1 | acefonitrile;
Gradient; 0.0 min 98% A — 0.2 min 98% A - 3.0 min 5% A 4.5 min 5% A ;
Heater: 40°C; Flow rate: 1.75 ml/min; UV detection: 210 nm.
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[0096] When purifying compounds in accordance with the invention by
preparative HPLC in accordance with the methods described above, in which the
eluent contains additives, such as trifluoroacetic acid, formic acid or ammenia, the
compounds in accordance with the invention can occur in salt form, such as
trifluoroacetate, formate or ammonium salf if the compounds in accordance with
the invention contain sufficient basic or acidic functionality. Such a salt can be
converted into the corresponding free base or acid by methods known to one
skilled in the art.

B. Starting compounds and intermediates:

[0097] The (hetero)arythydrazine and methyl-(hetero)arylketone used are
commercially available or were synthesised using methods known from the litera-

ture.

[6098] The foliowing references on synthesis of the (hetero)arylhydrazine
are cited as examples: K. H. Pilgram, Synthetic Communications, 1985, 15 (8),
697-706; M. T. Makhija,Bioorganic & Medicinal Chemistry, 2004, 12 (9), 2317-
2333; A. Reisinger,Organic & Biomolecular Chemistry, 2004, 2 (2), 246-256; V. S.
Padalkar, Synthetic Communications, 2011, 41 (6), 925-938; H. Y. Lo, Bioorganic
& Medicinal Chemistry Letters, 2010, 20 (22), 6379-6383; M. G. C. Kahn, Bioor-
ganic & Medicinal Chemistry Letters, 2006, 16 (13), 3454-3458; WO 2007/064872;
WO 2009/068617; US 2005/0215577; WO 2008/034008; WO 2011/033018.

[0099] The following references on synthesis of the methyl-
(hetero)arylketone are cited as examples: D. B. Bolstad, Journal of Medicinal
Chemistry, 2008, 51 (21), 6839-6852; D. Xu, Tetrahedron Letters, 2008, 49 (42),
6104-6107; M. A. Chowdhury, Journal of Medicinal Chemistry, 2009, 52 (6), 1525-
1529; J. Zheng, Chemical Communications, 2007, 48, 5149-5151; US
2009/0209529; WO 2007/064553; WO 2007/031440; WO 2009/077954.
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Example 1A
Lithium-1-(3-fluoro-5-triflucromethoxyphenyl)-4-ethoxy-3,4-dioxobut-1-en-1-olate

[60106] A solution of LHMDS (1 N in THF, 3.11 ml, 3.116 mmol) is diluted
with diethyli ether (10 ml) and cooled to -78°C. A solution of 3-fluoro-5-
trifluoromethoxy acetophenone {0.60 g, 2.70 mmol) in diethyl ether (5 ml) is added
and the reaction mixture is stirred for 45 min at -78°C. Next, diethyloxalate (0.44
ml, 3.24 mmol) is added dropwise at -78°C and the resulting solution is warmed to
RT and stirred at RT overnight. The title compound results after removing the

solvent under vacuum and is used in the next step without further purification.

[00101] LC-MS (Method 1): Rt = 1.19 min; MS (ESIpos): m/z = 321 [M-
Li+2H]+.

Example 2A
Lithium-1-(3-chloro-5-frifluoromethoxyphenyl)-4-ethoxy-3,4-dioxcbut-1-en-1-olate

Li
s

F

o) Q O\ﬁF
o 4 F
\__‘/
(e}
Ci

[00102] The  title  compound is  produced from  3-chloro-5-
trifluoromethoxyacetophenone (1.00 g, 3.56 mmol} and diethyloxalate (0.58 ml,
4.28 mmol) in @ manner analogous to the synthesis of the compound from exam-

ple 1A. The titie compound is used in the next step without further purification.

[00103] LC-MS (Method 1): Rt = 1.29 min; MS (ESIpos): m/z = 337 [M-Lil-.
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Example 3A
Lithium-1-(3-bromo-5-trifluoromethoxy phenyl)-4-ethoxy-3,4-dioxobut-1-en-1-olate

Br

[00104] The title compound is produced starting from 3-bromo-5-
trifluoromethoxy acetophenone (4.9 g, 17.31 mmol) and diethyl oxalate (2.84 ml,
20.77 mmol) in a manner analogous to the synthesis of the compound from exam-
ple 1A. This produces 7.12 g (101% of theoretical vield) of the title compound at

95 % purity, which is used in the next step without further purification.
[60105] LC-MS (Method 1): Ry = 1.33 min; MS (ESlpos): m/z = 381 [M-LI]".

Example 4A
Lithium-1-(3-difiuoromethoxy-5-flucrophenyl)-4-ethoxy-3,4-dioxobut-1-en-1-olate

/i_i
O F
O 0
W \(
O F
~
QO
F

[00106] The title compound is produced starting from 3-difluoromethoxy-5-
fluoroacetophenone (0.80 g, 3.93 mmol) and diethyl oxalate (0.64 ml, 4.72 mmol)
in an analogous manner to synthesis of the compound from example 1A. This
produces 1.43 g (117% of theoretical yield) of the compound as a raw product,
which is used in the next step without further purification.

[001071 LC-MS (Method 1): Ry = 1.11 min; MS (ESlIpos): m/z = 303 [M-Li]".
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Example 5A
Lithium-1-(3-chloro-5-difluoromethoxy phenyl)-4-ethoxy-3,4-dioxobut-1-en-1-olate

/Li
Is) F
G G
p Y
\,/O
o}
Ci

[00108] The title compound is produced starting from 3-chloro-5-
diffuoromethoxy acetophenone (5.00 g, 22.67 mmol) and diethyl oxalate (3.69 ml,
27.20 mmol) in a manner analogous io the synthesis of the compound from exam-
ple 1A. This produces 8.46 g (114% of theoretical yield) of the title compound as a

raw product, which is used in the next step without further purification.
[00108] LC-MS (Method 1) R = 1.21 min; MS (ESlpos): m/z = 319 [M-Li].

Example 6A
Lithium-1-(3-bromo-5-difluoromethoxy phenyl)-4-ethoxy-3,4-dioxobut-1-en-1-olate

/L:'
O F
e} 0
P B¢
""‘\/O
O
Br

[00110] The title compound is produced starting from 3-bromo-5-
difluoromethoxy acetophenone (5.00 g, 18.86 mmol) and diethyl oxalate (3.09 mi,
21.69 mmo!) in a manner analogous to the synthesis of the compound from exam-
ple 1A. This produces 6.95 g (99% of theoretical yield} of the title compound as a

raw product, which is used in the next step without further purification.

[00111] LC-MS (Method 1): Ry = 1.24 min; MS (ESIpos): m/z = 363 [M-Li]".
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Example 7TA
Lithium-1-(3-chloro-5-flucrophenyl)-4-ethoxy-3,4-dioxobut-1-en-1-olate

i
s 9 Ci
o Y
~
o
F

[00112] A solution of LHMDS (1 N in THF, 14 ml, 14 mmol) is diluted with
diethyl ether {7 ml} and cooled to -78°C. A solution of 3-chloro-5-fluoroaceto-
phenone (2.1 g, 12.2 mmol) in diethyl ether (18 mi) is added and the mixture is
stirred for 45 min at -78°C. Diethyl oxalate (2 ml, 14.6 mmol) is then added drop-
wise at -78°C, warmed to RT, and the reaction mixture is stirred overnight at RT.
After removing the solvent under vacuum, this produces 3.9 g of the title com-
pound at 85 % purity (115% of theoretical yield), which is used in the nexi step
without further purification.

[060113] LC-MS (Method 1) Ry = 1.19 min; MS (ESlpos): m/z
[MLi+2H]".

272

Example 8A

1-(3-chloro-4-fluorophenyl)-5-(3-fluoro-5-trifluoromethoxyphenyl)-1H-pyrazole-3-
carboxylic acid

HO,C

2

=z

ST
/

-Bz

Cl

[00114] A solution of the compound from example 1A (886 mg, 2.7 mmol)
and 0.59 g (2.97 mmol) 3-chioro-4-fluorophenylhydrazine hydrochioride in 10 ml
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ethanol is stirred for 3 hours at RT. The ethanol is removed under vacuum and the
residue dissolved in 10 mi glacial acetic acid. The solution is stirred for 2 hours
under reflux and the solvent is then removed under vacuum. The residue is dis-
solved in a mixture of methanol / acetonitrile / water and purified using preparative
HPLC (developing solvent: methanol / Milli-Q water / trifluoroacetic acid (anhy-
drous) 15:80:5). This produces 1.18 g (80% of theoretical yield, 82% purity) of the

ethyl ester of the title compound as an intermediate.

[00115] The intermediate is dissolved in 3C mi. THF and 10 mil water, and
0.91 g (21.72 mmol) lithiumhydroxide monohydrate is added. The reaction mixture
is stirred at RT overnight, acidified with 1N hydrochloric acid and extracted using
dichloromethane. The organic phase is washed with water, dried using sodium
sulfate, filtered and evaporated under vacuum, The residue is stirred together with
ether/pentane, filtered and dried. This produces 0.73 g (78% of theoretical yield) of

the title compound.

[00116] "H-NMR (400 MHz, DMSO-dg): & = 7.00 (s, 1H), 7.29 (s, 1H), 7.37-
7.50 (m, 3H), 7.55 (t, 1H), 7.76 (dd, 1H), 13.15 (bs, 1H).

100117] LC-MS (Method 1): Ry = 1.11 min; MS (ESipos): m/z = 419 [M+HT".
Example SA

1-(3-chloro-4-fluoropheny!)-5-(3-chloro-5-trifluoromethoxyphenyl}-1H-pyrazole-3-

carboxylic acid

HO,C

Cl
Cl
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[00118] The compound from example 2A (1.22g, 3.56 mmol) is reacted with
0.77 g (3.92 mmol) 3-chloro-4-filuorophenylhydrazine hydrochioride in a manner
analogous to the synthesis of the compound from example 8A. After processing
and separating the raw product by way of HPLC (solvent: acetonitrile-water gradi-
ent), this produces 1.13 g (68% of theoretical yield) of the ethyl ester of the titie

compound as an intermediate.

[00119] 0.94 g (2.03 mmol) of the intermediate is provided in 21 ml THF and
a solution of 0.85 g (20.33 mmaol) lithium hydroxide monohydrate in 7 ml water is
added. The reaction mixture is stirred overnight at RT, acidified with 1N muriatic
acid and diluted with ethyl acetate. The agueous phase is separated and discard-
ed. The organic phase is washed twice with water and once with saturated sodium
chloride solution, dried using sodium sulfate and evaporated under vacuum. The
residue is stirred together with ether/pentane, filtered and dried. This produces

0.83 g (94% of theoretical yield) of the title compound.

[00120] "H-NMR (400 MHz, DMSO-dg): 6 = 7.11 (s, 1H), 7.31 (s, 1H), 7.37-
7.43 (m, 1H), 7.56 (t, 1H), 7.61-7.686 (m, 2H), 7.77 {dd, 1H), 13.17 (bs, 1H).

[00121] LC-MS (Method 1): Ry = 1.21 min; MS (ESipos): m/z = 435 [M+H]".
Example 10A

1~{3-chiloro-4-fluorophenyl)-5-(3-bromo-5-trifftuoromethoxyphenyl)-1H-pyrazoie-3-

carboxylic acid

HO,C

Br

Cl
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[00122] The compound from example 3A (2.50 g, 6.11 mmol, 95% purity) is
converted in a manner analogous to the synthesis of the compound from example
8A with 1.8 g (9.16 mmol) 3-chloro-4-fluorophenylhydrazine hydrochloride. After
processing and separating the raw product using column chromatography over
silica gel (solvent: dichioromethane - dichloromethane / methanol 98:2), one
obtains 2.68 g (87% of theoretical yield} of the ethyl ester of the title compound as

an intermediate.

[006123] The intermediate is saponified in @ manner analogous to the syn-
thesis of the compound from example 8A with 2.22 g {52.79 mmol) lithium hydrox-
ide monohydrate. This produces 2.17 g (86% of theoretical yield) of the title com-

pound.

[00124] "H-NMR (400 MHz, DMSO-de): & = 7.15 (s, 1H), 7.31 (s, 1H), 7.37-
7.43 (m, 1H), 7.56 (t, 1H), 7.73-7.79 (m, 3H), 13.16 (bs, 1H).

[00125] LC-MS (Method 1): R = 1.21 min; MS (ESlpos): m/z = 479 [M+H]".

Example 11A
1-(3-chloro-4-fluorophenyl)-5-(3-fluoro-5-difluoromethoxyphenyl)-1 H-pyrazoie-3-

carboxylic acid

Cl

[00126] The compound from example 4A (0.57 g, 1.84 mmol) is converted
in a manner analogous to the synthesis of the compound from example 8A with
(0.54 g, 2.75 mmol) 3-chioro-4-fluorophenylhydrazine hydrochioride. The reaction

solution is then mixed with ethyl acetate and washed twice with water, twice with
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saturated sodium hydrogen carbonate solution and once with saturated sodium
sulfate and evaporated under vacuum. After separating the raw product by means
of preparative HPLC (solvent. acetonitrile-water gradient), this produces 0.41 g
{52% of theoretical yield) of the ethyl ester of the title compound as an intermedi-

ate.

[00127] The intermediate product is hydrolyzed in a manner analogous to
the synthesis of the compound from example 8A with 0.40 g (3.52 mmol) of lithium
hydroxide monohydrate. This produces 0.34 g (88% of theoretical yield) of the title

compound.

[00128] "H-NMR (400 MHz, DMSO-dg): 6 = 6.94 (s, 1H), 7.05-7.14/7.17-
7.27 (je m, 4H), 7.33-7.40 (m, 1H), 7.54 (t, 1H), 7.77 (dd, 1H), 13.16 (bs, 1H).

100129] LC-MS (Method 1): Ry = 1.03 min; MS (ESlpos): m/z = 401 [M+H]",
Example 12A

1-(2-chloropyridine-4-yl)-5-(3-chloro-5-difluoromethoxyphenyl)-1H-pyrazole-3-

carboxylic acid

HO,C
o F
'R ~
N
1 Ci
it
[ Ci

[00130] The compound from example 5A (2.00 g, 6.12 mmol) is reacted in a
manner analogous to the synthesis of the compound from example 8A with 1.65 g
(9.19 mmol) of 2-chloropyridine-4-yl-hydrazine hydrochloride. The reaction solution
is then mixed with ethyl acetate and washed twice with water, twice with saturated
sodium bicarbonate and once with saturated sodium chloride solution, dried using
sodium sulfate and evaporated under vacuum. After separation of the raw product

using preparative HPLC (solvent: water/acetonitrile gradient) and column chroma-
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tography over silica gel (solvent: cyclohexane/ethyl acetate 3:1) this produces 1.09
g {41% of theoretical yield) of the ethy! ester of the title compound as an interme-

diate product.

[00131] The intermediate product 0.76 g (1.78 mmol) is hydrolyzed in a
manner analogous to the synthesis of the compound from example 8A with 0.74 g
(17.75 mmol) of lithium hydroxide monohydrate. This produces 0.64 g (90% of

theoretical yield) of the title compound.

100132] *H-NMR (400 MHz, DMSO-de): 8 = 7.18 (s, 1H), 7.28 (s, 1H), 7.29
(t, 1H), 7.32 (dd, 1H), 7.42 (s, 1H), 7.44-7.47 (m, 1H), 7.57 (d, 1H), 8.48 (d, 1H),
13.36 (bs, TH).

[00133] LC-MS (Method 1): Ry = 0.96 min; MS (ESIpos): m/z = 400 [M+H]".
Example 13A

1-(2-chioropyridine-4-yl)-5-(3-bromo-5-difluoromethoxyphenyl)-1H-pyrazole-3-

carboxylic acid

HC,C
o F
. ~
AN
[ Br
e
N Cl

[060134] The compound from example 6A (2.80 g, 7:54 mmol) is reacted
(31.11 mmol) in a manner analagous to the synthesis of the compound from
example 8A with 2.04 g of 3-chloro-4-fluorophenyl hydrazine hydrochloride. The
reaction solution is then mixed with ethyl acetate and dried twice with water, twice
with saturated sodium bicarbonate solution and once with saturated sodium
chloride solution using sodium sulfate and evaporated under vacuum. After sepa-

ration of the raw product by preparative HPLC (solvent: water/acetonitrile gradient)
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2.32 g (65% of theoretical yield) of the ethyl ester of the title compound is pro-

duced as an intermediate product.

[00135] The intermediate product 2.28 g (4.83 mmol) is hydrolyzed in a
manner analogous to the synthesis of the compound from example 8A with 2.03 ¢
(48.28 mmol) lithium hydroxide monohydrate. This produces 2.03 g (94% of

theoretical yield) of the title compound.

[00136] "H-NMR (400 MHz, DMSO-de): & = 7.21 (s, 1H), 7.29 (s, 1H), 7.29
(t, 1H), 7.33 (dd, 1H), 7.51-7.60 (m, 3H), 8.48 (d, 1H), 13.36 (bs, TH).

[00137] LC-MS (Method 3): Ry = 1.02 min; MS (ESIpos): m/z = 444 [M+H]".

Example 14A
5-(3-chloro-5-fluorophenyl)-1-(pyridine-3-yl)-1H-pyrazoie-3-carboxylic acid

HO,C

Cl
W)
N

l F
N

{00138} 807 mg (2.90 mmol) of the compound from example 7A is reacted
with 464 mg (3.19 mmol) 3-pyridylhydrazine hydrochloride in a manner analogous
to the synthesis of the compound from example 8A. Foliowing hydrolysis, 353 mg

(38% of theoretical yield) of the fitle compound is produced.

[06139] "H-NMR (400 MHz, DMSO-dg): & = 7.19 (d, 1H), 7.25 (d, 2H), 7.48-
7.59 {m, 2H), 7.85 (d, 1H), 8.58 (d, 1H), 8.66 (d, 1H); COQH not detectable.

[00140] LC-MS (Method 1): R, = 0.81 min; MS (EStpos): m/z = 318 [M+H]".

Example 15A
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5-(3-fluoro-5-trifluoromethoxyphenyl)-1-(pyridine-3-yl)}-1H-pyrazole-3-carboxylic

acid
0
HO -
N O\(—F
“N F
o
| F
N

[00141] 1.82 g (4.71 mmol) of the compound from example 1A is reacted
with 1.03 g (7.07 mmol) 3-pyridylhydrazine hydrochloride in a manner analogous
to the synthesis of the compound from example 8A. Following hydrolysis, 1.12 g

(65% of theoretical yield) of the title compound is produced.
[00142] 'H-NMR (400 MHz, DMSO-dg): 8 = 7.03 (s, 1H), 7.32 (s, 1H), 7.41
(d, 1H), 7.48 (d, 1H), 7.55 (dd, 1H), 7.83-7.89 (m, 1H), 8.58 (d, 1H), 8.67 (dd, 1H),

13.20 (bs, 1H).

[00143] LC-MS (Method 1): Ry = 0.87 min; MS (ESIpos): m/z = 368 [M+H]".

Example 16A
5-(3-chioro-5-trifluoromethoxyphenyi)-1-(pyridine-3-yl)-1H-pyrazole-3-carboxylic
acid
O
HO -
0
N ~F
N F
=
l Ci
N

100144] 500 mg (1.23 mmol) of the compound from example 2A is reacted

with 197 mg (1.36 mmol) 3-pyridylhydrazine hydrochloride in a manner analogous
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to the synthesis of the compound from example 8A. Following hydrolysis, 203 mg
(43% of theoretical yield) of the title compound is produced.

[00145] "H-NMR (400 MHz, DMSO-dg): 3 = 7.16 (s, 1H), 7.34 (s, 1H), 7.55
(dd, 1H), 7.58-7.61 (m, 2H), 7.64 (s, 1H), 7.86 (dt, 1H), 8.67 (dd, 1H), 13.19 (bs,

1H).

[60146] LC-MS (Method 3): R; = 0.98 min; MS (ESipos): m/z = 384 [M+H]".

Example 17A
5-(3-bromo-5-trifluoromethoxyphenyl}-1-(pyridine-3-yl)-1H-pyrazole-3-carboxylic

acid
O
HO -
/ O
I N
N F
’
i Br
. N

[00147] 1.10 g (2.40 mmol) of the compound from exampie 3A is reacted
with 525 mg (3.61 mmol) 3-pyridylhydrazine hydrochloride in a manner analogous
to the synthesis of the compound from example 8A. Following hydrolysis, 557 mg
(54% of theorstical yield) of the title compound is produced.

[00148] "H-NMR (400 MHz, DMSO-de): & = 7.19 (s, 1H), 7.29 (s, 1H), 7.51
(dd, 1H), 7.66-7.72 (m, 2H), 7.84 (d, 1H), 8.11 (dt, 1H), 8.32 (d, 1H), 13.20 (bs,

1H).

[00148] LC-MS (Method 1): R, = 1.04 min; MS (ESIpos). m/z = 428 [M+H]".
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Example 18A
5-(3-fluoro-5-diffucromethoxyphenyl}-1-(pyridine-3-yl)-1H-pyrazole-3-carboxylic
acid
O
HO -
o]
W ~
N F
=
! F
N

[00150] 590 mg (1.01 mmol) of the compound from example 4A is reacted
with 161 mg (1.11 mmol) 3-pyridylhydrazine hydrochloride in a manner analogous
to the synthesis of the compound from example 8A. Following hydrolysis, 150 mg

(43% of theoretical yield) of the title compound is produced.
[00151] "H-NMR (400 MHz, DMSO-de): & = 6.96 (s, 1H), 7.05-7.11 (m, 1H),
7.21 (dt, 1H), 7.25 (t, 1H), 7.27 (s, 1H), 7.55 (dd, 1H), 7.83-7.89 (m, 1H), 8.58 (d,

1H), 8.66 (dd, 1H), 13.19 (bs, 1H).

[00152] LC-MS (Method 3): R = 0.83 min; MS (ESlpos): m/z = 350 [M+H]".

Example 19A
5-(3-chioro-5-difluoromethoxyphenyl)-1-(pyridine-3-yl)-1H-pyrazoie-3-carboxylic
acid

o]
HO -

o)
' ~
N F
=

Cl
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[60153] 350 mg (0.80 mmol) of the compound from example 5A is reacted
with 128 mg (0.88 mmol) 3-pyridylhydrazine hydrochioride in a manner analogous
to the synthesis of the compound from example 8A. Following hydrolysis, 176 mg

(60% of theoretical yield) of the title compound is produced.

100154} "H-NMR (400 MHz, DMSO-dg): 5 = 7.06-7.09 (m, 1H), 7.25 (¢, 1H),
7.26-7.30 (m, 2H), 7.38 (t, 1H), 7.55 (dd, 1H), 7.84-7.89 (m, 1H), 8.59 (d, 1H), 8.67
(dd, 1H), 13.18 (bs, TH).

[00155] LC-MS (Method 1): R; = 0.85 min; MS (ESlpos): m/z = 366 [M+H]".

Example 20A
5-(3-bromo-5-difluoromethoxypheny!)-1-(pyridine-3-yl)-1H-pyrazole-3-carbonic
acid

O
HO -
i/ \ O\(
N\
N F
o
I Br
> N

[60156] 247 mg (0.67 mmol) of the compound from example 6A is reacted
with 145 mg (1.00 mmol) 3-pyridylhydrazine hydrochloride in a manner analogous
to the synthesis of the compound from example 8A. Following hydrolysis, 51 mg

(19% of theoretical yield) of the title compound is produced.

[00157] "H-NMR (400 MHz, DMSO-dg): & = 7.11 (s, 1H), 7.25 {t, 1H), 7.29
(s, 1H), 7.39 (, 1H), 7.49 (t, 1H), 7.56 (dd, 1H), 7.83-7.89 (m, 1H), 8.58 (d, 1H),
8.67 (dd, 1H), 13.17 (bs, 1H).
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[060158] LC-MS (Method 1): R, = 0.87 min; MS (ESipos). m/z = 410 [M+H]".

[00159] The following pyrazole carboxylic acid was prepared in accordance

with the referenced literature:

Structure Reference
HO,C
N/ \ Cl
Y WO 2009/115213
Example 21A
3 Example 71A
| cl
£
Example 22A

4-chloro-2,3-dihydro-1H-pyrrolo[3,4-c]pyridine-1-one

Cl

[00160] 1.50 g (7.51 mmol) 2-chioro-3-methyl-4-pyridine carboxylic acid
ethyl-ester, 1.74 g (9.77 mmol) N-bromosuccinimide and 0.11 g (0.68 mmol) 2,2'-
azobis-2-methyl-proprionitrile are dissolved in tetrachloromethane and stirred for 5
h under reflux. The resulting solid is filtered off and discarded. The filtrate is
washed with water, the aqueous phase is extracted using dichloromethane, and
the combined organic phases are evaporated in a rotary evaporator. The raw
product is separated by column chromatography over silica gel (dichloromethane
— dichloromethane / methanol 99:1). This produces 2.11 g (94% of theoreticai
yield, 93% purity} of the brominated intermediate.

[00161] 1.50 g (5.39 mmol, 93% purity) of the brominated intermediate is

dissolved in 20 ml acetonitrile, and mixed with 15 ml of a 20% solution of ammonia
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and water, and the reaction mixture is stirred for 2 h at RT. The fine precipitate is
filtered off and dried under high vacuum. After unifying both fractions, 1.36 g of the
titte compound is produced (quantitative yield, contaminated by ammonium bro-
mide salt).

[00162] "H-NMR (400 MHz, DMSO-de): 6 = 4.47 (s, 2H), 7.72 (d, 1H), 8.57
(d, 1H), 9.18 (s, 1H).

[00163] LC-MS (Method 1): R; = 0.38 min; MS (ESIpos): m/z = 169 [M+H]".

Example 23A
4-chloro-5,6-dihydro-7H-pyrrolo[3,4-d]pyrimidine-7-one

N
0 /4 _\\N
HN —
Ci

[ooi64] 1.00 g (536 mmol) methyl-6-chioro-5-methylpyrimidine-4-
carboxylate, 0.95 g (5.36 mmol) N-bromosuccinimide and 79 mg (0.48 mmol) 2,2'-
azobis-2-methylpropanenitrile were dissolved in 7 ml 1,2-dichiorethane and stirred
for 2 hours under reflux. Over the course of 4 hours 0.76 g (4.29 mmol} N-
bromosuccinimide was added under reflux. The reaction mixfure was mixed with
ethyl acetate and washed successively with water, twice with saturated sodium
thiosulphate solution, again with water and then with a saturated sodium chloride
solution. The organic phase was dried using sodium sulfate, filtered and the
solution evaporated in a rotary evaporator. The raw product was dissolved in a

small amount of acetonitrile; the solution was filtered through a Millipore syringe
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filter and separated using preparative HPLC (solvent: acetonitrile/water gradient).

This produces 708 mg (48% of theoretical yield) of brominated intermediates.

[00165] 689 mg (2.60 mmol) of the brominated intermediates was dissolved
in 2.2 ml of acetonitrile at 0 °C, mixed with 0.4 m! {2.60 mmol) of a 20% solution of
ammonia in water and the reaction mixture was warmed to room temperature. It
was briefly stirred at 0 °C.The precipitate was then filtered out, washed twice with
cold acetonitrile and dried under high vacuum. This produced 424 mg of the itle

compound (95 % of theoretical yield, contaminated by ammonium bromide salt).

[00166] "H-NMR (400 MHz, DMSO-dg): § = 4.50 (s, 2H), 9.23 (s, 1H), 9.55
(s, 1H).

[60167] LC-MS (Method 4): R, = 0.92 min; MS (ESlpos): m/z = 170 [M+H]".

Example 24A
4-chloro-2-methyl-5,6-dihydro-7H-pyrrolo[3,4-d]pyrimidine-7-one

o /N—\<N

HN
Cl

[00168] 0.99 g (4.62 mmol) ethyl-6-chloro-2,5-dimethylpyrimidine-4-
carboxylate, 0.82 g (4.62 mmol) N-bromosuccinimide and 68 mg (0.42 mmol) 2,2'-
azobis-2-methylpropanenitrile were dissolved in 6 ml 1,2-dichloroethane and
stirred for 2 hours under reflux. Over the course of 4 hours a further 0.66 g (3.70
mmol} N-bromosuccinimide was added under reflux. The reaction mixiure was
mixed with ethyl acetate and successively washed with water, twice with saturated
sodium thiosulphate solution, again with water and then with saturated sodium

chloride solution. The organic phase was dried using sodium sulfate, filtered, and
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the solution was evaporated in a rotary evaporator. The raw product was dissolved
in a small amount of acetonitrile, the solution was filtered through a Millipore
syringe filter and separated by preparative HPLC (solvent: acetonitriie/water
gradient). This produced 618 mg (45% of theoretical yield) of brominated interme-
diates.

[00169] 600 mg (2.04 mmol) of the brominated intermediate was dissolved
at 0 °C in 1.75 ml acetonitrile mixed with 0.3 ml (2.04 mmol) of a 20% solution of
ammonia in water and the reaction mixture was warmed up to room temperature.
At 0°C it was briefly stirred. Then the precipitate was filtered off, washed twice with
cold acetonitrile and dried under high vacuum. This produced 421 mg of the title

compound {quantitative yield, contaminated by ammonium bromide sait).

[60170] "H-NMR (400 MHz, DMSO-dg): & = 2.74 (s, 3H), 4.45 (s, 2H), 9.48
(s, TH).

[00171] LC-MS (Method 1): R, = 0.39 min; MS (ESipos): m/z = 184 [M+H]".

C. Exemplary embodiments

[60172] The described pyrazole carboxylic acid intermediates are converted
into the target compounds using a four-step sequence. The following synthesis

diagram shows the exemplary conversion.
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Example 1
4-[1-(3-chloro-4-fluorophenyl)-5-( 3-chioro-5-flucrophenyl)-1H-pyrazole-3-yi}-2,3-
dihydro-1H-pyrrolo[3,4-c]pyridine-1-one

Cl

Step 1

[00173] A solution of 10.00 g (27.09 mmol) of the pyrazole carboxylic acid
from example 21A is mixed in 250 mi of dioxane, mixed with 11.7 ml (54.18 mmol}
diphenyl phosphorazidate and 5.7 ml (40.63 mmol) triethylamine, and the reaction
mixture is stirred for 1 hour at 50°C. After adding 19.4 ml (135.44 mmol) 2-
(trimethyisilyl) ethanol, the reaction mixture is stirred for 2 hours under reflux,
mixed with water, and the phases are separated. The aquecus phase is extracted
twice with ethyl acetate, and the combined organic phases are dried using sodium
sulfate, filtered and evaporated under vacuum until dryness. The raw product is
separated using column chromatography over silica gel (cyciohexane/ethyi acetate
10:1). This produces 13.02 g (85% of theoretical yield, 86% purity) of trimethyisilyl

ethyl carbamate.

Step 2

[00174] 12.81 g (22.7 mmol, 86% purity) of the product from step 1 is dis-
solved in 300 ml tetrahydrofuran and mixed with tetra-n-butylammonium fluoride
(1N in THF, 45.4 ml, 45.4 mmol). The reaction mixture is stirred for 3 h at 50°C,
the solvent is extracted under vacuum and the residue is absorbed in ethyl acetate

and washed with water. The organic phase is dried using sodium sulfate, the
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sodium suifate is filtered off and the filirate is evaporated under vacuum until
dryness. The residue is stirred with cyclohexane/ether/pentane. The precipitated

solid is filtered off and dried under high vacuum. This produces 5.83 g (76% of

theoretical vield) of aminopyrazole.

Step 3

[06175] A solution of 1.01 g (7.06 mmol) copper(l)bromide, 1.17 ml (8.82
mmol) N-pentyl nifrite and 2 mg (0.01 mmol) copper(il)bromide in 150 ml acetoni-
trile is provided and mixed slowly dropwise with a solution of 2.00 g (5.88 mmol) of
the compound from step 2 in 50 ml acetonitrile. The reaction mixture is stirred for 2
hours at room temperature, the phases are separated and the aqueous phase is
extracted twice with dichloromethane. The combined organic phases are evapo-
rated under vacuum until dryness and the raw product is purified using preparative
HPLC (solvent: acetonitrile/water gradient). This produces 0.95 g (39% of theoreti-

cal yield) of bromopyrazole.

Step 4

[00176] 100 mg (0.25 mmol) of the product from step 3 is dissolved in 5 mi
of dioxane and mixed with 75 mg (0.30 mmol) bis-pinakolato-diboron, 73 mg (0.74
mmol) potassium acetate and 12 mg (0.02 mmol) [1,1-bis-
(diphenylphosphinc)ferrocene]-dichloropalladium  dichlormethane complex. The
reaction mixture is stirred for 1 hour in the microwave at 120°C, cooled down to
RT. mixed with 63 mg (0.37 mmol) of the compound from example 22A, 0.25 mi
sodium carbonate solution (2 N in water, 0.50 mmol) and 10 mg (0.01 mmol) [1,1-
bis-(diphenylphosphino)ferrocene]-dichloropalladium-dichlormethane complex and
mixed for 2 hours at 120°C. The reaction mixture is filtered through a Millipore
syringe fiiter, mixed with DMSO, and separated twice using preparative HPLC
(solvent: acetonitrile/water gradient). This produces 42 mg (37% of theoretical

yield) of the title compound.
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[00177] "H-NMR (400 MHz, DMSO-de): 6 = 4.81 (s, 2H), 7.24-7.29 (m, 1H),
7.32-7.35 (m, 1H), 7.37-7.42 (m, 1H), 7.49-7.59 (m, 3H), 7.69 (d, 1H), 7.87 (dd,
1H), 8.82 (d, 1H), 9.06 (s, 1H).

[00178] LC-MS (Method 1); R; = 1.19 min; MS (ESIpos): m/z = 457 [M+H]".
Example 2

4-15-(3-chloro-5-fluorophenyl)-1-(pyridine-3-yl)-1H-pyrazole-3-yl}-2,3-dihydro-1H-
pyrrolo[3,4-c]pyridine-1-one

[00179] The synthesis of the title compound is performed starting from 1.50
g (4.72 mmol) of the compound from example 14A in a manner analogous to the

synthesis of the compound in example 1 with the following modifications.

[00180] In step 1 after stirring the raw product with ether and subsequent
evaporation under vacuum until dryness, one obtains 1.55 g (75% of theoretical

yield) of trimethylsilyl ethyl carbamate.

[60181] In step 2 the raw product after workup is purified using column
chromatography over silica gel (solvent: dichlormethane/methanol 95:5) and this

produces 1.10 g (102% of theoretical yield} of aminopyrazole.

[00182] In step 3 the compound from step 2 is reacted for 20 hours at room
temperature and for another 3 hours at 50°C. The precipitate is filtered off from-the

reaction solution and the filtrate is mixed with water. The phases are separated,
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the aqueous phase is extracted twice with dichloromethane, the combined organic
phases are concentrated under vacuum until dryness and the raw product is then
purified using preparative HPLC (solvent: acetonitrile/water gradient). The result is

0.59 g (45% of theoretical yieid) of bromopyrazole.

[060183] In step 4 72 mg (61% of theoretical yield) of the title compound is
produced from 100 mg (0.28 mmol) of the compound from step 3.

[00184] 'H-NMR (400 MHz, DMSO-ds): 6 = 4.81 (s, 2H), 7.28 (dt, 1H), 7.33
(s, 1H), 7.51-7.60 (m, 3H), 7.70 (d, 1H), 7.86-7.93 (m, 1H), 8.66 (dd, 1H), 8.71 (d,
1H), 8.83 (d, 1H), 8.08 (s, TH).

[00185] LC-MS (Method 3): R; = 0.95 min; MS (ESlpos): m/z = 406 [M+H]".
Exampie 3

4-[1-(3-chloro-4-fluorophenyl}-5-(3-chloro-5-fluorophenyl)- 1 H-pyrazole-3-yl]-2,3-

dihydro-1H-isoindole-1-one

Cl

100186] The synthesis of the title compound is performed starting from 100
mg (0.25 mmol) of the product from step 3 of example 1 in a manner analogous to
the synthesis of the compound from example 1. In step 4, instead of the com-
pound from example 22A, 4-bromo-2,3-dihydroiscindol-1-on (63 mg, 0.30 mmol)} is

used. The result is 74 mg (65% of theorefical yield) of the titie compound.
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[00187] 'H-NMR (400 MHz, DMSO-dq): & = 4.72 (s, 2H), 7.21 (dt, 1H), 7.32-
7.41 (m, 2H), 7.49 (s, 1H), 7.51-7.58 (m, 2H), 7.62 (t, 1H), 7.71 (d, 1H), 7.83 (dd,
1H).

[00188] LC-MS (Method 1): R, = 1.28 min; MS (ESIpos). m/z = 456 [M-+H]".

Example 4
4-{5-(3-chloro-5-fluorophenyl)-1-(pytidine-3-yl)-1H-pyrazole-3-yl}-2,3-dihydro-1H-

isoindole-1-one

[00189] The synthesis of the title compound is performed starting from 36
mg (0.10 mmol) of the product from step 3 from example 2 in a manner analogous
to the synthesis of the compound from exampie 2. In step 4, after a 1 hour reaction
at 120°C in the microwave, another 13 mg (0.05 mmol) bis-pinakolato-diboron is
added to the reaction solution as well as 5 mg (0.01 mmotl} [1,1-bis-(diphenyl-
phosphino)ferrocene]-dichloropalladium-dichloromethane complex, and the mix-
ture is again stirred for 1 hour at 120°C in the microwave. In addition, 4-bromo-2,3-
dihydroisoindole-1-on (26 mg, 0.12 mmol) is used instead of the compound from

example 22A. This produces 8 mg (19% of theoretical yield) of the title compound.
[00190] "H-NMR (400 MHz, DMSO-dg): 6 = 4.73 (s, 2H), 7.22 (dt, 1H), 7.34
(s, 1H), 7.50-7.59 (m, 3H), 7.63 (t, 1H), 7.72 (d, 1H), 7.85-7.91 (m, 1H), 8.15 (d,

1H), 8.64 (dd, 1H), 8.68 (d, 1H), 8.74 (s, 1H).

[60191] LC-MS (Method 3): R, = 1.02 min; MS (ESIpos): m/z = 405 [M+H]".
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Example 5
4-{1-(3-chloro-4-fluoropheny!)-5-[3-fluoro-5-(triftuoromethoxy )phenyl]-1 H-pyrazole-
3-yl}-2,3-dihydro-1H-pyrrolo[3,4-c]pyridine-1-one

Ci

[00192] The synthesis of the title compound is prepared from 0.50 g (1.19
mmol) of the compound from example 8A in a manner anaiogous to the synthesis

of the compound from exampie 1 with the following modifications.

[60193] In step 1, after purificatyion of the raw product using preparative
HPLC (Solvent: acetonitrile/water gradient), 0.51 g {(80% of theoretical yield) of

trimethylsilyl ethyl carbamate is obtained.

[00194] in step 2, after stirring the raw product with ether/pentane, 0.32 g

(86% of theoretical yield) aminopyrazole is isolated.

[00185] In step 3, 264 mg (0.68 mmol) of the product from step 2 is stirred
for 2 hours at room temperature with 116 mg (0.81 mmol) copper(l)bromide, 0.14
mL (1.02 mmol) n-pentyl nitrite and 1 mg (0.004 mmol) copper(li)bromide in 18 ml
acetonitriie. After adding another 49 mg (0.34 mmol) copper(l)bromide and 0.05 ml
(0.34 mmol) N-pentyl nitrite, the reaction mixiure is stirred overnight at RT. The
reaction mixture is mixed with water, the phases are separated and the agueous
phase is extracted three times using ethylacetate. The combined organic phases
are dried using sodium sulfate, filtered and evaporated under vacuum to dryness.
The raw product was absorbed in a small amount of acetonitrile, filiered through a

Millipore filter and then purified using preparative HPLC (solvent: acetonitrile/water
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gradient). This produces 130 g (42% of theoretical yield) of bromopyrazole. In step
4, 42 mg (0.09 mmol)} of the compound from step 3 is produced after separation of
the raw product using preparative HPLC (solvent: acetonitrile/water gradient) and
then recrystallization from acetonitrile 4 mg (9% of theoretical yield) from the title

compound.

[00196] "H-NMR (400 MHz, DMSO-dg): § = 4.80 (s, 2H), 7.07 (s, 1H), 7.41-
7.47 (m, 1H), 7.48-7.60 (m, 4H), 7.70 (d, 1H), 7.83 (dd, 1H), 8.83 (d, 1H), 9.06 (s,
1H).

100197] LC-MS (Method 1): Ry = 1.26 min; MS (ESlpos): m/z = 507 [M+H]".
Exampie 6

4-{5-[3-fluoro-5-(trifluoromethoxy)phenyl}-1-(pyridine-3-yl)-1H-pyrazole-3-yi}-2,3-
dihydro-1H-pyrrolo[3,4-clpyridine-1-one

Step 1

[00198] A solution of 1.47 g (4.00 mmol) of the pyrazole carboxylic acid
from example 15A in 38 ml dioxane is mixed with 1.72 mi (8.00 mmol) diphenyl
phosphorazidate and 840 pi (6.00 mmol) of triethylamine, and the reaction mixture
is stimed for 1 h at 50°C. After adding 2.87 mi (20.00 mmol) 2-
(trimethyisiiyl)ethanol, the reaction mixture is stirred for 2 h under reflux, mixed
with water and extracted twice using ethyl acetate. The combined organic phases

are dried using sodium sulfate, filtered and evaporated under vacuum to dryness.
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The residue is crystallized using ether/pentane, the sediment is filtered off and
dried. This produced 1.55 g (80% of theoretical yield} of trimethylsilyl ethyl carba-

mate.

Step 2

[00199] 1.55 g (3.21 mmol) of the product from step 1 is dissolved in 38 mi
tetrahydrofuran and mixed with tetra-n-butylammonium fluoride (1N in THF, 6.43
ml, 6.43 mmol). The reaction mixture is stirred for 3 h at 50°C, the solvent is
extracted under vacuum and the residue is absorbed in ethyl acetate and washed
with water. The organic phase is dried using sodium sulfate, filtered and evapo-
rated under vacuum until dryness. The residue is crystallized using ether/pentane,
the solid is filtered off and dried. This produces 1.03 g (95% of theoretical yield) of

aminopyrazole.

[60200] Using an analogous approach, (1.20 g, 2.49 mmol) of the product
from Step 1 is converted to 0.78 g (93% of theoretical yield) of trimethylsilyl ethyl

carbamate.

Step 3

[60201] A solution of 0.66 g (4.57 mmol) copper{l)bromide, 760 pl (5.72
mmol) n-pentyl nitrite and 5 mg (0.02 mmol) copper(il}bromide in 67 mi acetonitrile
is combined with a solution of 1.29 g (3.81 mmol) of the compound from step 2 in
33 ml acetonitrile. The reaction mixture is stirred overnight at RT, combined with
water, the phases are separated and the aqueous phase is extracted three times
using ethyl acetate. The combined organic phases are dried using sodium sulfate,
filtered and evaporated under vacuum to dryness. The residue is dissolved in
some acetonitrile, filtered over Millipore filters and separated using preparative
HPLC (solvent: acetonitrile/water gradient). This produces 0.45 g (29% of theoreti-

cal yield) of bromopyrazole.
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Step 4

[00202] In three parallel mixtures, each of three 100 mg (0.25 mmol) por-
tions of the product from step 3 is dissolved in 5 ml dioxane in each case and each
is combined with 76 mg (0.30 mmol) of bis-pinakolato-diboron, 73 mg (0.75 mmol)
potassium acetate and 12 mg (0.017 mmol}) [1,1-bis<{diphenyl-
phosphino)ferrocene] -dichloropalladium dichloromethane complex. The reaction
mixtures are stirred for 1 h in the microwave at .120°C and cooled to RT, then
combined with 50 mg (0.30 mmol) of the compound from example 22A, 250 ul (2
N in water, 0.50 mmol) sodium carbonate solution and 10 mg (0.013 mmol) [1,1-
bis-(diphenyiphosphino)ferrocene]-dichioropaliadium  dichloromethane complex
and stirred for 2 h at 120°C. The reaction mixtures are combined. The suspension
is diluted in a small amount of acetonitrile, filtered through a Millipore filter and
separated by preparative HPLC (solvent: acetonitrile/water gradient). Once the
resulting solid has crystallized out of the acetonitrile, this produces 174 mg (51%

of theoretical yield) of the title compound.

[06203] ‘H-NMR (400 MHz, DMSO-dg): & = 4.81 (s, 2H), 7.11 (s, 1H), 7.46-
7.59 (m, 4H), 7.70 (d, 1H), 7.87-7.93 (m, 1H), 8.66 (dd, 1H), 8.70 (d, 1H), 8.83 (d,
1H), 9.07 (s, 1H).

[00204] LC-MS (Method 1): R; = 1.02 min; MS (ES(pos): m/z = 456 [M+H]".
Example 7

4-{5-[3-fluoro-5-(trifluoromethoxy)phenyl}-1-(pyridine-3-yl)-1H-pyrazole-3-yi}-2,3-
dihydro-1H-isoindole-1-one
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[06205] The synthesis of the title compound is performed starting from 100
mg (0.25 mmotl) of the product from step 3 of the compound from example 6 in a
manner analogous to step 4 from example 6, whereby instead of the compound
from example 22A, 4-bromo-2,3-dihydroisoindole-1-on (63 mg, 0.30 mmol) is
used. This produces 64 mg (56% of theoretical yield) of the title compound.

[00206] "H-NMR (400 MHz, DMSO-dg): & = 4.73 (s, 2H), 7.12 (s, 1H), 7.43
(dt, 1H), 7.48-7.58 (m, 3H), 7.64 (t, 1H), 7.72 (d, 1H), 7.85-7.91 (m, 1H), 8.16 (d,
1H), 8.64 (d, 1H), 8.67 (d, 1H), 8.75 (s, 1H).

[06207] LC-MS (Method 3): R, = 1.07 min; MS (ESlpos): m/z = 455 [M+H]".

Example 8

4-{5-]3-fluoro-5-(trifluoromethoxy)phenyl}-1-(pyridine-3-yi}-1H-pyrazole-3-yl}-1H-
isoindole-1,3(2H)-dione

[00208] 40 mg (0.09 mmol) of the compound from example 7 are absorbed

in 1 mi acetone and mixed with 1 ml water, 74 mg (0.29 mmol) magnesium nitrate
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hexahydrate and 32 mg (0.20 mmol) potassium permanganate. The reaction
mixture is stirred for 24 hours at room temperature, diluted with 5 ml acetonitrile
and filtered through a Millipore filter. The filtrate is extracted twice with dichloro-
methane and the combined organic phases washed with a saturated sodium
chloride solution, dried using sodium sulfate, filtered and evaporated under vacu-
um until dryness. The residue is recrystallized from acetonitrile. This produces 14

mg (25% of theoretical yield, 75% purity) of the title compound.

[00208] "H-NMR (400 MHz, DMSO-dg): 8 = 7.09 (s, 1H), 7.39 (dt, 1H), 7.48-
7.58 (m, 2H), 7.69 (s, 1H), 7.86-7.93 (m, 3H), 8.33 (dd, 1H), 8.63-8.68 (m, 2H),
11.49 (s, 1H).

[00210] LC-MS (Method 1): R; = 1.12 min; MS (ESipos): m/z = 469 [M+H]",
Example 8

4-{1-(3-chloro-4-fluorophenyl)-5-[3-chloro-5-(frifluoromethoxy)phenyl}-1H-pyrazole-
3-yl}-2,3-dihydro-1H-pyrrolo[3,4-c]pyridine-1-one

Cl

[00211] The synthesis is prepared from 825 mg (1.90 mmol) of the com-
pound from example 9A in a manner analogous to the synthesis of the compound
from example 6. This produces 844 mg (81% of theoretical yield) of trimethylsilyl
ethyl carbamate (step 1), 541 mg (87% of theoretical yield) of aminopyrazole (step
2) and 223 mg (37% of theoretical yield) of bromopyrazole (step 3). In step 4, 30
mg (27% of theoretical yield) of the title compound are obtained from 100 mg (0.21

mmol) of the compound from step 3.
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160212] 'H-NMR (400 MHz, DMSO-dg): 8 = 4.80 (s, 2H), 7.18 (s, 1H), 7.42-
7.48 (m, 1H), 7.53-7.60 (m, 2H), 7.65-7.72 (m, 3H), 7.84 (dd, 1H), 8.83 (d, 1H),
9.06 (s, 1H).

[00213] LC-MS (Method 1): R; = 1.28 min; MS (ESIpos): m/z = 523 [M+H]".

Examplie 10
4-{5-[3-chloro-5-(trifluoromethoxy)phenyl]-1-(pyridine-3-yl)-1H-pyrazole-3-yi}-2,3-
dihydro-1H-pyrrolo[3,4-clpyridine-1-one

Step 1

[00214] A solution of 2.50 g (6.52 mmol) of the pyrazole carboxylic acid
from example 16A in 46 mi dioxane is combined with 2.81 ml (13.03 mmol) diphe-
nyl phosphorazidate and 1.36 mi (9.77 mmol) triethylamine, and the reaction
mixture is stired for 1 h at 50°C. After adding 4.67 ml (32.58 mmol} 2-
(trimethylsilyl)ethano!, the reaction mixfure is stirred for 2 h under reflux, combined
with water and extracted twice using ethyl acetate. The combined organic phases
are dried using sodium sulfate, filtered and evaporated under vacuum to dryness.
The residue is crystallized with ether/pentane and the sediment is filtered out and
dried. This produces 2.50 g (77% of theoretical yield) of trimethylsilyl ethyl carba-

mate.
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Step 2

£00215] 2.55 g (5.11 mmol) of the product from step 1 is dissolved in 60 mi
tetrahydrofuran and combined with tetra-n-butylammonium fluoride (1N in THF,
10.22 mi, 10.22 mmol}. The reaction mixture is stirred for 3 h at 50°C, the solvent
is extracted under vacuum, and the residue is absorbed in ethyl acetate and
washed with water. The organic phase is dried using sodium sulfate, filtered and
evaporated under vacuum until dryness. The residue is crystallized using
ether/pentane, the solid is filtered off and dried. This produces 1.60 g (88% of

theoretical yield} of aminopyrazole.

Step 3

[00218] A solution of 775 mg (5.40 mmol) copper()bromide, 900 ul (6.75
mmol) n-pentyl nitrite and 7.8 mg (0.04 mmol) copper(l}bromide in 80 ml acetoni-
trile is combined, by dropwise addition, with a solution of 1.60 g (4.50 mmol) of the
compound from step 2 in 40 mi acetonitrile. The reaction mixture is stirred at RT
overnight, combined with water and exiracted three fimes using ethy! acetate. The
combined organic phases are dried using sodium sulfate, filtered and evaporated
under vacuum to dryness. The residue is dissolved in a small amount of acetoni-
trile, filtered through a Millipore filter and separated by preparative HPLC (solvent:
acetonitrile/water gradient). This produces 701 mg (37% of theoretical yield) of

bromopyrazole.

Step 4

[00217] In four parallel procedures, four portions of 175 mg (0.42 mmol) of
the product from step 3 are each dissolved in 5 m! dioxane and combined with 128
mg (0.50 mmol) of bis-pinakolato-diboron, 123 mg (1.26 mmol) potassium acetate
and 21 mg  (0.025 mmol)  [1,1-bis-(diphenyl-phosphino)ferrocene]-
dichloropaliadium-dichloro-methane complex. Each reaction mixture is stirred in
the microwave for 1 h at 120°C, cooled to RT, combined with 85 mg (0.50 mmol)

of the compound from example 22A, 0.42 mi (2 N in water, 0.84 mmol) of a sodi-
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um  carbonate  solution  and 17 mg (002  mmol) [1,1-bis-
(diphenyliphosphino)ferrocene]-dichloropaliadium-dichloromethane complex and
stirred for 2 h at 120°C. The reaction mixtures are combined. The suspension is
diluted with acetonitrile, filtered through a Millipore filter and separated by prepara-
tive HPLC (solvent: acetonitrile/water gradient). Once the resulting solid has
crystallized out of the acetonitrite, this produces 286 mg (36% of theoretical yieid)

of the title compound.

[00218] 'H-NMR (400 MHz, DMSO-dg): 5 = 4.80 (s, 2H), 7.24 (s, 1H), 7.53-
7.60 (m, 2H), 7.65-7.68 (m, 2H), 7.70 (d, 1H), 7.87-7.93 (m, 1H), 8.66 (dd, 1H),
8.71(d, 1H), 8.83 (d, 1H), 9.08 (s, 1H).

[00218] LC-MS (Method 1): R, = 1.03 min; MS (ESIpos): m/z = 472 [M+H]".

Example 11
4-{5-[3-chloro-5-(trifluoromethoxy)phenyl}-1-(pyridine-3-yl)-1H-pyrazole-3-yl}-2,3-

dihydro-1H-iscindole-1-one

[60220] The synthesis of the title compound is performed starting from 100
mg (0.24 mmol) of the product from step 3 of the compound from example 10 in a
manner analogous to step 4 of the synthesis of the compound from example 10.
Instead of the compound from example 22A, 4-bromo-2,3-dihydroisoindole-1-on
(61 mg, 0.29 mmol) is used. This produces 28 mg {24% of theoretical yield, 94%
purity) of the title compound.
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100221] "H-NMR (400 MHz, DMSO-dg): & = 4.73 (s, 2H), 7.21 (s, 1H), 7.51-
7.80 (m, 2H), 7.61-7.69 (m, 3H), 7.72 (d, 1H), 7.89 (d, 1H), 8.17 (d, 1H), 8.61-8.71
{m, 2H), 8.75 (s, 1H).

[00222] LC-MS (Method 3): R, = 1.13 min; MS (ESipos): m/z = 471 [M+H]".
Example 12

4-{5-[3-bromo-5-(trifluoromethoxy)phenyl]-1-(3-chloro-4-fluorophenyl)-1 H-pyrazole-
3-y}-2,3-dihydro-1H-pyrrolo[3,4-clpyridine-i-one

cl

[00223] The synthesis of the title compound is performed starting from 2.17
g (4.52 mmol) of the compound from example 10A in a manner analogous to

synthesis of the compound from example 6 with the following modifications.

[60224] In step 1, after purification of the raw product using column chroma-
tography over silica gel (solvent: cyclohexane/ethyi acetate 10:1) 2.48 g (92% of

theoretical yield) of trimethylsilyl ethyl carbamate is produced.

[00225] In step 2, the reaction mixture is stirred for 3 hours at 50°C and 16
hours at RT. After processing analogously to step 2 from example 6, the raw
product is purified using column chromatography over silica gel (solvent: dichloro-
methane/methanol 98:2 — 95:5), and this produces 1.87 g (100% of theoretical

yield) of aminopyrazole.
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[00228] In step 3, 100 mg (0.22 mmol) of the compound from step 2 and
234 mg (2.00 mmol) isopentyl nitrite is added in portions to 1 ml diiocdomethane at
100°C. The reaction mixture is stirred for 2 hours at 100°C, then mixed with a
small amount of acetonitrile, filtered through a Millipore filier and separated by
preparative HPLC (solvent: acetonitrile/water gradient). This produces 55 mg (44%

of theoretical yield) of iodopyrazole.

[00227] Divided into two batches, in step 4 a total of 45 mg (0.09 mmol) of
the compound from step 3 is dissolved in 1.9 mi dioxane and mixed with 24 mg
{0.09 mmol) bis-pinakolato-diboron, 24 mg (0.25 mmol) potassium acetate and 3.9
mg  (0.005 mmol) [1,1-bis-{diphenyl-phosphino)ferrocenel-dichloropalladium-
dichlormethane—~complex. The reaction mixiures are in each case stirred in the
microwave for 1 hour at 120°C, cooled {o room temperature and mixed with a total
of 23 mg (0.13 mmol) of the compound from exampie 22A, 0.09 ml (2 N in water,
0.18 mmol) sodium carbonate solution and 3.6 mg (0.004 mmol) [1,1-bis-
(diphenyiphosphino)ferrocenel-dichloropalladium-dichlormethane complex. The
reaction mixture is stirred at 120°C for 4 hours and the reaction mixtures are then
combined. The suspension is diluted with acetonitrile, filtered through a Millipore
filter and separated using preparative HPLC (solvent: acetonitrile/water gradient).
Once the resulting solid has crystallized out of the acetonitrile, this produces 286
mg (36% of theoretical yield) of the title compound. After additional purification by
column chromatography of the product over silica gel (solvent. cyclohexane/ethy!
acetate 1:3 — 0:100) and followed by stirring with acetonitrile, this produces 2.6
mg of the title compound (5% of the theoretical vield, 94% purity).

[00228] "H-NMR (400 MHz, DMSO-dg): 8 = 4.80 (s, 2H), 7.22 (s, 1H), 7.42-
7.47 (m, 1H), 7.54-7.60 (m, 2H), 7.70 (d, 1H), 7.77 (s, 1H), 7.81-7.86 (m, 2H), 8.83
(d, 1H), 9.06 (s, 1H).

[00229] LC-MS (Method 1): R, = 1.30 min; MS (ESlpos): m/z = 567 [M+H]".

Example 13
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4-{5-[3-bromo-5-(trifluoromethoxy)phenyl}-1-{ pyridine-3-yl}-1 H-pyrazole-3-yl}-2,3-
dihydro-1H-pyrrolo[3,4-c]pyridine-1-one

Step 1

[00230] A solution of 2.75 g (6.42 mmol) of the pyrazole carboxylic acid
from example 17A in 50 mi dioxane is combined with 2.77 ml (12.85 mmol) diphe-
nyl phosphorazidate and 1.34 ml (9.63 mmol) triethylamine, and the reaction
mixture is stired for 1 h at 50°C. After adding 4.60 ml (32.11 mmol) 2-
(trimethyisilyl)ethanol, the reaction mixture is stirred for 2 h under reflux, mixed
with water and extracted twice using ethylacetate. The combined organic phases
are dried using sodium sulifate, filtered and evaporated under vacuum to dryness.
The residue is stirred with ether, and the solid is filtered off and dried. This pro-
duces 1.98 g (567% of theoretical vield) of trimethylsilyl ethyl carbamate. The
mother liquor is separated using preparative HPLC (solvent. acetonitrile/water

gradient), yielding a further 0.61 g (13% of theoretical yield) of the bromopyrazole.

Step 2

[00231] The product from step 1 (2.58 g, 4.75 mmol) is dissolved in 40 ml
tetrahydrofuran, and tetra-n-butylammonium fiuoride (1N in THF, 9.5 ml, 9.50
mmol) is added. The reaction mixture is stirred for 3 hours at 50°C, the solvent

extracted under vacuum, and the residue absorbed in dichloromethane and
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washed with water. The organic phase is dried using sodium sulfate, filtered and
evaporated under vacuum until dryness. The residue is separated using column
chromatography over silica gel (solvent: dichloromethane / methanol 95:5), yield-

ing 1.91 g (97% of theoretical yield) of the aminopyrazole.

Step 3

[00232] 500 mg (1.25 mmol) of the compound from step 2 and 1.32 g
(11.27 mmol) isopentyl nitrite are successively added to 5 ml diliodomethane over
the course of 10 min at 100°C. The reaction mixture is stirred for 1 hour at 100°C;
then a small amount of acetonitrile is added and the mixture is separated using
oreparative HPLC (solvent: acetonifrile/water gradient). The yield is 482 mg (75%

of theoretical yield) of the iodopyrazole.

Step 4

[00233] 100 mg (0.20 mmol) of the product from step 3 is dissolved in 5 mi
of dioxane and 60 mg of (0.24 mmol) bis-pinakolato-diboron, 58 mg (0.59 mmol) of
potassium acetate and 7 mg (0.01 mmol) [1,1-bis-(diphenylphosphino)ferrocen]-
dichloropalladium-dichloromethane complex added. The reaction mixture is stirred
1 hour in the microwave at 120°C, cooled to RT, added to 50 mg (0.298 mmol) of
the compound from example 22A, 0.20 ml (2 N in water, 0.39 mmol) of sodium
carbonate solution and 8 mg (0.01 mmol} of [1,1-bis-
(diphenyiphosphino ferrocenel-dichloropalladium-dichloromethane complex, and
stirred for 2 hours at 120°C. The suspension is directly separated using prepara-
tive HPLC (solvent: acetonitrile/water gradient). 10 mg (9% of theoretical yield) of

the title compound is obtained.
[00234] "H-NMR (400 MHz, DMSO-de): & = 4.81 (s, 2H), 7.28 (s, 1H), 7.52-
7.61 (m, 2H), 7.70 (d, 1H), 7.75-7.81 (m, 2H), 7.90 (d, 1H), 8.66 (d, 1H), 8.71 (d,

1H), 8.84 (d, 1H), 9.08 (s, 1H).

[00235] LC-MS (Method 3): Ry = 1.10 min; MS (ESIpos): m/z = 516 [M+H]".
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Example 14
4-{5-[3-(difluoromethoxy)-5-fluorophenyl}-1-(pyridine-3-yl)- 1 H-pyrazole-3-yl}-2,3-
dihydro-1H-pyrrolo[3,4-c]pyridine-1-one

[60238] The synthesis of the title compound is performed starting from 402
mg (1.15 mmol) of the compound from example 18A in a manner analogous to the

synthesis of the compound from example 6, with the following modifications.

[00237] In step 1, 402 mg (73% of theoretical yield) of the trimethylsilyl ethyl

carbamate is obtained.

[60238] In step 2, the raw product is purified after processing analogously to
example 6 using preparative HPLC (solvent. acetonitrile/water gradient), yielding

241 mg (88% of theoretical yield) of aminopyrazole.

{00239} In step 3, the product from step 2 is reacted to 119 mg (44% of the-

oretical yield, 0.31 mmol) of bromopyrazole.

002407 Starting from 106 mg (0.28 mmol) of the compound from step 3,
step 4 yields 35 mg (29% of theoretical yield of the title compound after final

recrystallization from acetonitrile.

[00241] "H-NMR (400 MHz, DMSO-dg): & = 4.81 (s, 2H), 7.05 (s, 1H), 7.16
(d, 1H), 7.24 (d, 1H), 7.30 (t, 1H), 7.51-7.60 (m, 2H), 7.70 (d, 1H), 7.90 (d, 1H),
8.66 (d, 1H), 8.71 (d, 1H), 8.83 (d, 1H), 9.09 (s, 1H).
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[00242] LC-MS (Method 2): R, = 2.11 min; MS (ESIpos): m/z = 438 [M+H]".

Example 15
4-{1-(3-chloro-4-fluorophenyl)-5-[3-(difluoromethoxy}-5-fluorophenyl]-1 H-pyrazole-
3-yl}-2,3-dihydro-1H-pyrrolo[3,4-c]pyridine-1-one

[00243] The synthesis of the title compound starts from 332 mg (0.83 mmaol)
of the compound from example 11A in a manner analogous to the synthesis of the

compound from example 6, with the following modifications.

[00244] In step 1, 333 mg (78% of theoretical yield) of trimethylsilyl ethyl

carbamate is obtained.

[00245] In step 2, the raw product is purified after processing using prepara-
tive HPLC (solvent: acetonitrile/water gradient) in a manner analogous to example

6, yielding 207 mg (87% of theoretical yield) of aminopyrazole.

[062486] In step 3, 191 mg (0.51 mmol) of the product from step 2 is reacted
to 96 mg (43% of theoretical yield) of bromopyrazole.

[00247] Starting from 85 mg (0.20 mmol} of the compound from step 3, 17
mg (18% of theoretical yield) of the title compound is obtained in step 4 after final

recrystallization from acetonitrile.
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[00248] 'H-NMR (400 MHz, DMSO-ds): 3 = 4.80 (s, 2H), 7.02 (s, 1H), 7.18
(d, 1H), 7.24 (d, 1H), 7.30 (t, 1H), 7.37-7.44 (m, 1H), 7.46-7.58 (m, 2H), 7.70 (d,
1H), 7.86 (dd, 1H), 8.82 (d, 1H), 9.08 (s, 1H).

100249} LC-MS (Method 2): R; = 2.52 min; MS (ESIpos): m/z = 489 [M+H]",

Example 16
4-{5-[3-chloro-5-(diflucromethoxy)phenyi]-1-(pyridine-3-yl)-1H-pyrazole-3-yl}-2,3-
dihydro-1H-pyrroio[3,4-clpyridine-1-one

[60250] The synthesis of the title compound is performed starting from 2.70
g (7.38 mmol) of the compound from example 19A in a manner analogous to the

synthesis of the compound from example 6, with the foliowing modifications.

[00251] In step 1, 2.56 g (72% of theoretical yield) of trimethylsilyl ethyl car-
bamate is obtained, and in step 2, 1.45 g (81% of theoretical yield) of aminopyra-
zole. In step 3, 0.80 g (2.38 mmol) of the product from step 2 is converted to 0.29
g (31% of theoretical yield) of bromopyrazole. in step 4, starting from 100 mg (0.25
mmol) of the compound from step 3, 35 mg (31% of theoretical yield) of the title

compound is obtained after final recrystaliization from acetonitrile.
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[00252] *H-NMR (400 MHz, DMSO-ds): 6 = 4.81 (s, 2H), 7.16 (s, 1H), 7.30
(s, 1H), 7.35 (t, 1H), 7.41 (t, 1H), 7.52-7.59 (m, 2H), 7.70 (d, 1H), 7.86-7.93 (m,
1H), 8.66 (dd, 1H), 8.71 (d, 1H), 8.83 (d, 1H), 9.08 (s, 1H).

[00253] LC-MS (Method 3): Ry = 0.98 min; MS (ESIpos): m/z = 454 [M+H]".
Example 17

4-{5-[3-chloro-5-(difluoromethoxy)phenyl]-1-(2-chloropyridine-4-yl)-1H-pyrazole-3-
yl}-2,3-dihydro-1H-pyrrolo[3,4-c]pyridine-1-one

[00254] The synthesis of the title compound is performed starting from 629
mg {(1.57 mmol) of the compound from example 12A in a manner analogous {o the

synthesis of the compound from example 6, with the following modifications.

[00255] In step 1, 643 mg (79% of theoretical yield) of trimethylsilyl ethyt
carbamate is obtained, and in step 2, 432 mg (94%' of theoretical yield) of amino-
pyrazole. In Step 3, 410 mg (1.11 mmol) of the compound from step 2 and 1164
mg {9.94 mmol) of isopentyl nitrite are successively added to 4.5 ml of diiodome-
thane over the course of 30 minutes at 100°C. The reaction mixture is stirred for 2
hours at 100°C, a small quantity of acetonitrile is added, and the mixture is then
filtered through a Millipore filter and subsequently separated twice by means of
preparative HPLC (solvent. acetonitrile/water gradient). The yield is 303 mg (57%
of theoretical yield) of iodopyrazole. In step 4, starting from 100 mg (0.21 mmol) of
the iodopyrazole from step 3, 2.7 mg (3% of theoretical yield) of the title compound
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is obtained after double separation using preparative HPLC (solvent: acetoni-

trile/water gradient) and final recrystaliization from acetonitrile.

[00256] "H-NMR (400 MHz, DMSO-dg): § = 4.88 (s, 2H), 7.27 (s, 1H), 7.34
(t, 1H), 7.37 (dd, 1H), 7.48-7.51 (m, 2H), 7.55 (s, 1H), 7.68 (d, 1H), 7.73 (d, 1H),
8.47 (d, 1H), 8.84 (d, 1H), .13 (s, TH).

[006257] LC-MS (Method 1): Ry = 1.06 min; MS (ESIpos): m/z = 488 [M+H]".
Exampie 18

4-{5-[3-chloro-5-(difluoromethoxy)phenyli-1-(pyridine-3-yl)-1 H-pyrazole-3-yi}-2,3-

dihydro-1H-isoindole-1-one

[00258] The synthesis of the title compound is performed in a manner anal-
ogous to the synthesis of the compound from example 16, starting from 358 mg
{0.89 mmol) of the product from step 3 of the compound from example 16. in step
4, 4-bromo-2,3-dihydroiscindole-1-one (181 mg, 1.07 mmol) is used in place of the
compound from example 22A. After final stirring with diethyl ether, 206 mg (51% of

theoretical yield) of the title compound is obtained.
[00259] "H-NMR (400 MHz, DMSO-ds): § = 4.73 (s, 2H), 7.11 (s, 1H), 7.27
{t, 1H), 7.37 (s, 1H), 7.42 (s, 1H), 7.50-7.58 (m, 2H), 7.63 (t, 1H), 7.72 (d, 1H),

7.88 (d, 1H), 8.16 (d, 1H), 8.64 (d, 1H), 8.68 (d, 1H), 8.74 (s, TH).

[00260] LC-MS (Method 3): Ry = 1.04 min; MS (ESipos): m/z = 453 [M+H]".
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Example 19
4-{5-[3-bromo-5-(difluoromethoxy)phenyl}-1-(pyridine-3-yl)-1H-pyrazole-3-yl}-2,3-
dihydro-1H-pyrrolo[3,4-clpyridine-1-one

[00261] The synthesis of the title compound is performed starting from 2.00
g (4.88 mmol) of the compound from example 20A in a manner analogous to the

synthesis of the compound from example 6, with the following modifications.

[00262] In step 1, 1.95 g (76% of theoretical yield) of trimethylsilyl ethy! car-
bamate is obtained, and in step 2, 1.21 g (86% of theoretical yield) of aminopyra-
zole. In step 3, 1.00 g (2.62 mmol) of the compound from step 2 and 2.77 g (23.61
mmol) of isopentyl nitrite are successively added to 6 mi of diiodomethane within
30 minutes at 100°C. The reaction mixture is stirred for 2 hours at 100°C, then a
small quantity of acetonitrile is added, the mixture is filtered through a Miilipore
filter, and finally separated by means of preparative HPLC (solvent: acetoni-
trilefwater gradient). One obtains 0.85 g (66% of theoretical yield) of iodopyrazole.
in step 4, starting from 100 mg (0.20 mmol) of the iodopyrazole from step 3, 3.1
mg (3% of theoretical yield, 89% purity) of the title compound is obtained after
separation using preparative HPLC (solvent: acetonitrile/water gradient) and final

recrystallization from acetonitrile.

[00263] 'H-NMR (400 MHz, DMSO-dg): & = 4.81 (s, 2H), 7.20 (s, 1H), 7.30
(t, 1H), 7.46 (t, 1H), 7.53 (t, 1H), 7.53-7.60 (m, 2H), 7.70 (d, 1H), 7.87-7.93 (m,
1H), 8.66 (dd, 1H), 8.71 (d, 1H), 8.83 (d, 1H), 9.08 (s, 1H).
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[00264] LC-MS (Method 1): R; = 1.00 min; MS (ESlpos): m/z = 498 [M+H]".

Example 20
4-{5-[3-bromo-5-(difluoromethoxy)phenyl]-1-(2-chloropyridine-4-yl)-1 H-pyrazole-3-
yl}-2,3-dihydro-1H-pyrrolo[3,4-c]pyridine-1-one

[00265] The synthesis of the title compound is performed starting with 1.50
g (3.37 mmol) of the compound from example 13A in a manner analogous to the

synthesis of the compound from example 6, with the modifications listed below.

[00268] In step 1, one obtains 1.56 g (83% of theoretical yield) of the trime-
thylsilyl ethyl carbamate and in step 2, 1.11 g (92% of theoretical yield) of the
aminopyrazole. in step 3, 0.80 g (1.93 mmol} of the compound from step 2 and
2.03 g (17.32 mmol) isopenty! nitrite are successively added to 6 m! of diiodome-
thane at 100°C within 30 min. The reaction mixture is stirred for 2 hours at 100°C;
then a small amount of acetonitrile is added, the mixture filtered through a millipore
filter, and finally separated by means of preparative HPLC (solvent: acetoni-
trile/water gradient). 0.40 g (40% of theoretical yield) of the iodopyrazole is ob-
tained. In step 4, starting with 100 mg (0.19 mmol) of the iodopyrazole from step 3
after separation using preparative HPLC (solvent: acetonitrile/water gradient) and
subsequent recrystallization from acetonitrile, 2.1 mg (2% of theoretical yield) of

the title compound is obtained.
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[00267] "H-NMR (400 MHz, DMSO-dg): 6 = 4.88 (s, 2H), 7.31 (t, 1H), 7.33
(t, 1H), 7.37 (dd, 1H), 7.55 (s, 1H), 7.59-7.63 (m, 2H), 7.68 (d, 1H), 7.73 (d, 1H),
8.47 (d, 1H), 8.84 (d, 1H), 9.12 (s, 1H).

[00268] LC-MS (Method 1): Ry = 1.11 min; MS (ESIpos): m/z = 532 [M+H]".

Example 21
4~{5-[3-bromo-5-(difluoromethoxy)phenyl}-1-(pyridine-3-y!)-1H-pyrazole-3-yl}-2,3-

dihydro-1H-isoindole-1-one

[00269] The synthesis of the titie compound is performed in a manner
analogous to example 19, starting with 100 mg (0.20 mmol) of the product from
step 3 of the synthesis of the compound from example 19. in step 4, 4-bromo-2,3-
dihydroisoindole-1-one (52 mg, 0.24 mmol) is used in place of the compound from
example 22A. 2.7 mg (2% of theoretical yield, 79% purity) of the title compound is

obtained.

[00270] "H-NMR (400 MHz, DMSO-de): & = 4.73 (s, 2H), 7.14 (s, 1H), 7.27
(t, 1H), 7.47-7.60 (m, 4H), 7.63 (t, 1H), 7.72 (d, 1H), 7.88 (d, 1H), 8.16 (d, 1H),
8.64 (d, 1H), 8.67 (d, 1H), 8.74 (s, 1H).

1002711 LC-MS (Method 1) Ry = 1.06 min; MS (ESipos). m/fz = 497
[M+HT".
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[00272] The following compounds were synthesised in a manner analo-

gous to the examples described above:

Example 22
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[60273] The corresponding LC-MS and "H-NMR data is provided below:

~ LG-MSand 1

Example 22 LC-MS (Method 1): R, = 1.20 min; MS (ESIpos): m/z = 437 [M+H]".

TH-NMR (400MHz, DMSO-d6): d [ppm]= 2.31 (s, 3H), 4.81 (s, 2H), 6.94 —
7.01 (d, 1H), 7.08 (s, 1H), 7.10 - 7.15 (m, 1H), 7.33 - 7.40 (m, 2H), 7.50 -
7.56 (t, 1H), 7.66 — 7.70 (d, 1H), 7.79 - 7.83 (m, 1H), 8.82 (d, 1H), 9.03 (s,
1H).

Example 23  LC-MS (Method 1): R, = 1.27 min; MS (ESipos): m/z = 436 [M+H]".

"H-NMR (400MHz, DMSO-d6): d [ppm]= 2.31 (s, 3H), 4.72 (s, 2H), 6.97 (d,
1H), 7.07 (s, 1H), 7.13 (d, 1H), 7.31 - 7.39 (m, 2H), 7.52 (t, 1H), 7.61 (%,
1H), 7.68 - 7.73 (m, 1H), 7.77 (dd, 1H), 8.14 (d, 1H), 8.70 (s, 1H).

Example 24  LC-MS (Method 1): R, = 1.11 min; MS (ESlpos): m/z = 448 [M+H]".

"H-NMR (400MHz, DMSO-d6): d [ppm]= 4.82 (s, 2H), 7.23 - 7.28 (m, 1H),
7.36 (s, 1H), 7.51 (s, 1H), 7.53 - 7.57 (m, 1H), 7.62 - 7.68 (m, 1H), 7.70 (d,
1H), 7.77 (dd, 1H), 8.24 (m, 1H), 8.82 (d, 1H), 9.06 (s, 1H).

Example 25 LC-MS (Method 1): R, = 1.17 min; MS (ESipos): m/z = 447 [M+H]".

"H-NMR (400MHz, DMSO-d6): d [ppm]= 4.73 (s, 2H), 7.21 (d, 1H), 7.37 (s,
1H), 7.51 (s, 1H), 7.56 (d, 1H), 7.59 - 7.68 (m, 2H), 7.69 - 7.74 (d, 1H),
7.74 - 7.80 (m, 1H), 8.15 (d, 1H), 8.19 (dd, 1H), 8.72 (s, 1H).

Example 26  LC-MS (Method 2): R, = 2.56 min; MS (ESlIpos): m/z = 439 [M+H]",
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"H-NMR (400MHz, DMSO-d6): d [ppmi= 4.81 (s, 2H), 7.22 - 7.28 {m, 1H),
7.28 - 7.37 (m, 2H), 7.48 — 7.51 (m, 2H), 7.51 - 7.57 (m, 2H), 7.64 - 7.67
(m, 1H), 7.69 (d, 1H), 8.82 (d, 1H), 9.03 (s, 1H).

LC-MS (Method 1) R: = 1.21 min; MS (ESlpos): m/z = 519 [M+H]".

"H-NMR (400MHz, DMSO-d6): d [ppmi]= 3.82 (s, 3H), 4.80 (s, 2H), 6.71 (s,
1H), 7.02 (s, 1H), 7.15 (s, 1H), 7.38 - 7.47 (m, 1H), 7.50 (s, 1H), 7.52 - 7.61
(m, 1H), 7.69 (d, 1H), 7.80 (d, 1H), 8.82 (d, 1H), 9.06 (s, TH).

LC-MS (Method 1): R, = 1.24 min; MS (ESlpos): m/z = 453 [M+H]".

"H-NMR (400MHz, DMSO-d6): d [ppm]= 2.39 (s, 3H), 4.79 (s, 2H), 7.19 -
7.27 (m, 2H), 7.34 (s, 1H), 7.43 - 7.47 (m, 1H), 7.48 (s, 1H), 7.51 - 7.57 (m,
1H), 7.63 - 7.66 (m, 1H), 7.69 (d, 1H), 8.82 (d, 1H), 9.05 (s, 1H).

LC-MS (Method 1): R, = 1.20 min; MS (ESIpos): m/z = 457 [M+H]".

"H-NMR (400MHz, DMSO-d6): d [ppm]= 7.07 - 7.17 (t, 1H), 7.18 - 7.27 (m,
1H), 7.30 - 7.42 (m, 2H), 7.44 - 7.52 (m, 2H), 7.52 - 7.60 (m, 1H), 7.66 -
7.73 (m, tH), 7.86 (d, 1H), 8.17 (dd, 1H).

LC-MS (Method 1) R, = 1.29 min; MS (ESIpos): m/z = 507 [M+H]".

'H-NMR (400MHz, DMSO-d6): d [ppm]= 4.80 (s, 2H), 7.41 ~ 7.46 (m, 1H),
7.52 - 7.59 (m, 1H), 7.59 - 7.63 {t, 2H), 7.68 - 7.72 (d, 1H), 7.83 - 7.85 (m,
1H), 7.85 - 7.89 (m, 1H), 7.94 (s, 1H), 8.83 (d, 1H), 8.04 (s, TH).

LC-MS (Method 1) R; = 1.04 min; MS (ESipos): m/z = 440 [M+H]"

"H-NMR (400MHz, DMSO-d6): d [ppm]= 4.81 (s, 2H), 7.40 - 7.46 (m, 1H),
7.52 - 7.60 (m, 2H), 7.70 (d, 1H), 7.87 - 7.92 (m, 1H), 8.02 (m, 1H), 8.47 -
8.51 (m, 1H), 8.66 - 8.70 (m, 1H), 8.83 (d, 1H), 9.04 (s, 1H).

LC-MS (Method 1): R, = 1.11 min; MS (ESipos): m/z = 438 [M+H]".

"H-NMR (400MHz, DMSO-d6): d [ppm}= 4.72 (s, 2H), 7.38 - 7.44 (m, 1H),
7.51 - 7.57 {m, 2H), 7.60 - 7.66 {t, 1H), 7.69 - 7.74 (m, 1H), 7.83 - 7.87 (m,
1H), 7.99 - 8.02 (m, 1H), 8.12 - 8.16 (m, 1H), 8.48 (d, 1H), 8.68 (d, 1H),
8.71 (s, 1H).

LC-MS (Method 1): R, = 1.13 min; MS (ESIpos): m/z = 441 [M+H]".

"H-NMR (400MHz, DMSO-d6): d [ppm]= 4.85 (s, 2H), 7.26 - 7.41 (m, 3H),
7.44 (s, 1H), 7.48 - 7.54 (m, 1H), 7.54 - 7.63 (m, 1H), 7.68 - 7.72 (d, 1H),
7.83 (dd, 1H), 8.82 (d, 1H), 9.05 (s, 1H).

LC-MS (Method 1): R, = 1.19 min; MS (ESIpos): m/z = 440 [M+H]".
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"H-NMR (400MHz, DMSO-d8): d [ppm]= 4.75 (s, 2H), 7.25 - 7.39 (m, 3H),
7.44 (s, 1H), 7.47 - 7.54 (m, 1H), 7.54 - 7.66 (m, 2H), 7.72 (d, 1H), 7.76 -
7.80 (m, 1H), 8.17 (d, 1H), 8.70 (s, 1H).

LC-MS (Method 1): R, = 0.98 min; MS (ESIpos): m/z = 396 [M+H]".

"H-NMR (400MHz, DMSO-d6): d [ppm]= 4.79 (s, 2H), 7.31 - 7.38 (m, 2H),
7.47 - 7.51 (m, 3H), 7.58 - 7.61 (m, 2H), 7.66 - 7.69 (d, 1H), 7.86 - 7.89 (m,
1H), 7.91 (s, 1H), 8.80 - 8.84 (d, 1H), 9.04 (s, 1H).

LC-MS (Method 1): R = 1.04 min; MS (ESipos): m/z = 395 [M+H]".

‘H-NMR (400MHz, DMSO-d6): d [ppmi= 4.71 (s, 2M), 7.30 - 7.37 (m, 2H),
7.43 - 7.50 (m, 3H), 7.52 - 7.57 (d, 1H), 7.57 - 7.65 (m, 2H), 7.68 - 7.73 (d,
1H), 7.85 - 7.90 (d, 1H), 7.92 (s, 1H), 8.10 - 8.17 (d, 1H), 8.71 (s, 1H).

LC-MS (Method 1): R, = 1.21 min; MS (ES!pos): m/z = 455 {M+H]".

"H-NMR (400MHz, DMSO-d6): d [ppmi= 4.83 (s, 2H), 7.26 - 7.31 (m, 1H),
7.43 - 7.47 (m, 2H), 7.48 - 7.53 (m, 2H), 7.68 - 7.71 (d, 1H), 7.71 - 7.78 (m,
3H), 7.79 - 7.84 (m, 1R), 8.81 - 8.85 (d, 1H), 9.04 (s, 1H).

LC-MS (Method 1): R; = 1.28 min; MS (ESlpos): m/z = 454 [M+H]".

"H-NMR (400MHz, DMSO-d6): d [ppm]= 4.74 (s, 2H), 7.22 - 7.27 (m, 1H),
7.43 - 7.47 (m, 2H), 7.48 - 7.53 (m, 2H), 7.60 - 7.65 (t, 1H), 7.69 - 7.75 (m,
4H), 7.76 - 7.82 (m, 1H), 8.15 - 8.19 (m, 1H), 8.71 (s, 1H).

LC-MS (Method 1): R, = 0.98 min; MS (ESipos): m/z = 418 [M+H]".

"H-NMR (400MHz, DMSO-d6): d [ppml= 3.77 (s, 3H), 4.80 (s, 2H), 6.94 -
6.99 (m, 1H), 7.06 - 7.10 (m, 1H), 7.11 - 7.14 (m, 1H), 7.29 (dd, 1H), 7.42
(t, 1H), 7.54 (s, 1H), 7.65 (s, TH), 7.89 (d, 1H), 8.41 (d, 1H), 8.82 (d, 1H),
9.03 (s, TH).

LC-MS (Method 1): R, = 1.04 min; MS (ESIpos): m/z = 417 [M+HJ".

"H-NMR (400MHz, DMSO-d6): d [ppml= 3.77 (s, 3H), 4.71 (s, 2H), 6.95 (d,
1H), 7.04 - 7.11 (m, 2H), 7.23 (d, 1H), 7.40 (t, 1H), 7.55 (s, 1H), 7.59 - 7.66
(m, 2H), 7.71 (d, 1H), 8.14 (d, TH), 8.41 (d, 1H), 8.70 (s, 1H).

LC-MS (Method 1): R, = 1.28 min: MS (ESipos): m/z = 438 [M+H]".

"H-NMR (500MHz, DMSO-d6): d [ppml= 4.72 (s, 2H), 7.20 (d, 1H), 7.29 -
7.34 (m, 2H), 7.46 - 7.56 (m, 4H), 7.59 - 7.65 (m, 2H), 7.71 (d, 1H), 8.14 (d,
1H), 8.68 (s, 1H).

LC-MS (Method 1) Ry = 1.13 min; MS (ESipos): m/z = 471 [M+H]".
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"H-NMR (500MHz, DMSO-d6): d [ppmi= 4.81 (s, 2H), 7.19 - 7.26 (m, 4H),
7.36 - 7.41 (m, 1H), 7.43 (s, 1H), 7.45 - 7.56 (m, 2H), 7.69 (d, 1H), 7.78 -
7.82 (m, 1H), 8.82 (d, 1H), 9.01 (s, 1H).

LC-MS (Method 1): R; = 1.24 min; MS (ESipos). m/z = 489 [M+H]".

TH-NMR (500MHz, DMSO-d6): d [ppm]= 4.81 (s, 2H), 7.32 - 7.36 (m, 1H),
7.44 - 7.48 (m, 2H), 7.48 - 7.53 (m, 2H), 7.53 - 7.60 (m, 2H), 7.60 - 7.65
(m, 1H), 7.68 (d, 1H), 8.82 (d, 1H), 9.01 (s, 1H).

LC-MS (Method 1) R; = 1.30 min; MS (ESipos): m/z = 488 [M+H]".

"H-NMR (500MHz, DMSO-d8): d [ppm]= 4.72 (s, 2H), 7.29 - 7.34 (m, 1H),
7.42 - 7.45 (s, 1H), 7.45 - 7.54 (m, 4H), 7.56 (m, 1H), 7.59 - 7.67 (m, 2H),
7.69-7.73 (m, 1H), 8.13 - 8.17 (m, 1H), 8.67 (s, 1H).

LC-MS (Method 1): R, = 1.02 min; MS (ESIpos): miz = 473 [M+H]".

"H-NMR (400 MHz, DMSO-de): d = 4.80 (s, 2H), 7.25 (s, 1H), 7.57-7.59 (m,
1H), 7.6 -7.72 (m, 3H), 7.91 (d, 1H), 8.68-8.73 (m, 2H), 9.45 (s, 2H).

LC-MS (Method 1): R; = 1.07 min; MS (ESipos): m/z = 487 [M+H]".

"H-NMR (400 MHz, DMSO-dg): d = 2.81 (s, 3H), 4.73 (s, 2H), 7.25 (s, 1H),
7.50-7.61 (m, 1H), 7.61-7.75 (m, 3H), 7.91 (d, 1H), 8.60-8.78 (m, 2H), 9.38
(s, 1H).

D. Assessment of phvsiocicgical activity

Abbreviations:

CCso
DMSO
ECso

FBS

ICso

PBS
Pen/Strep
RPMI
MOI

Half cytotoxicity concentration

Dimethyi sulfoxide

Half maximal effective concentration

Fetal Bovine Serum (Biochrom AG, Berlin, Germany)
Half maximal inhibitory concentration

phosphate buffered saiine

Penicillin/Streptomycin

Roswell Park Memorial institute

multiplicity of infection
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MTP microtitre plate

ELISA enzyme-linked immunosorbent assay

[00274] The suitability of the compounds in accordance with the invention
for use in methods for the treatment of diseases caused by retroviruses can be

shown in the following assay systems:

[60275] The assay systems referred to below are o be regarded as exam-
ples and can be varied by one skilled in the art, by making modifications, or re-
placed by other suitable assay systems known to one skilled in the art for investi-
gating the compounds in accordance with the invention against the background of

retroviral diseases.

In-vitro assays

Bicchemical Reverse Transcriptase Assay

[60276] The "Reverse Transcriptase Assay, colorimetric” (Roche Diagnos-
tics GmbH, Mannheim, Germany) is used in accordance with the manufacturer's
instructions. The test substances are dissolved in DMSO and used in the testin a
5-step dilution sequence (DMSO final concentration 1%). Using Prism4 software
{GraphPad, San Diego, California), the 1Csy values of the test substances are
determined from the resulting dose-response curves as the concentration of the
diluted test substance at which the measured optical density is 50% of the positive

control.

{00277] it is found that the compounds in accordance with the invention in-
hibit reverse transcriptase activity. The ICsp values are in the region of 0.05 - 0.85
M.

Luminescence Reduction Assay
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[00278] For this assay, HIV-1nL4.3 reporter viruses are used which carry the
luciferase 164 gene (lu164) in place of the nef gene. The viruses are generated by
transfection of 293T cells with the corresponding proviral pNL4-3 plasmid (Lipofec-
tamine Reagent, Invitrogen, Karlsruhe, Germany). Starting from the proviral
plasmid DNA, viruses with defined resistance mutations (single or combined) are
produced in the reverse transcriptase gene using the "QuikChange il XL Site-
Directed Mutagenesis Kit" (Stratagene, Cedar Creek, Texas, USA). Resistance
mutations include, among others: L74V, AS8G, A98S, L1001, K101E, K103N,
V106A, V106I, V106M, V108I, V108A, E138K, V1791, V179D, V179E, Y181C,
Y1811, Y188L, G190A, G190S, H221Y, P225H, F227C, F227L, F227V, M230l,
M230L, L2341}, P236L, N348i1, T369A, T369!, T369V. MT4 cells infected with these
reporter viruses (NIH AIDS Research and Reference Reagent Program) secrete
luciferase into the medium, which enables the luminometric quantification of the

virus replication.

[60279] For starting a 96-well MTP, 3 million MT4 cells are pelleted, sus-
pended in 1 mli RPMI 1640 medium without phenol red (Invitrogen, Karlsruhe,
Germany) / 10% FBS / 2mM L-glutamine / 1% Pen/Strep (Invitrogen, Karlsruhe,
Germany), and incubated for 2 hours at 37°C with a suitable quantity of the rele-
vant HIV-1nL4.3 reporter virus (pellet infection). Non-adsorbed viruses are then
washed out, and the infected cells are pelleted again and suspended in 8 ml RPMi
1640 medium without phenol red / 2% or 10% FBS / 2mM L-glutamine / 1%
Pen/Strep. From this, 20 ui per well is pipetted into a white 96-well MT to 10 pl of
test substance at a suitable level of dilution. in order to avoid edge effects, the
edge wells of the MTP are not used for substance dilutions. The second vertical
row of the MTP contains only infected cells (virus control) and the eleventh vertical
row only non-infected cells (cell control), each in RPMI 1640 medium without phenol
red / 2% or 10% FBS / 2mM L-glutamine / 1% Pen/Strep. The remaining wells of
the MTP contain the compounds in accordance with the invention in various
concentrations, starting from the third vertical row, from which the test substances
are diluted in 3-step sequences up to the tenth vertical row by a factor of 3’. The
test substances are dissolved in DMSO; the final DMSO concentration in the test

formulation is 1%. The test samples are incubated for 5 days at 37°C / 5% CO;
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and subjected to luminometric analysis after addition of 15 pl Lu164 buffer (65 mM
NaCl, 300 mM MES pH 5.8, 5 mM glutathione and 1:200 coelenterazine (5 mg/ml
in 30 uM glutathione/DMSO) (P.J.K. GmbH, Kieinblittersdorf, Germany). The ECsxp
values of the test substances are determined using quattroWorkflow software
(Quattroresearch, Martinsried, Germany) from the resulting dose-response curves
as the concentration of infected cells treated in which the virus replication as

measured in RLUs (relative light units) is 50% of the untreated infected cells.

[00280] It is found that the compounds in accordance with the invention in-

hibit HIV replication. Experimental data is summarized in Table A.

PBL and alamarBlue viability Assay

[00281] Primary human biood lymphocytes (PBLs) are isolated from blood
using Ficoll-Paque Leucosep tubes. {Greiner Bio-One, Frickenhausen, Germany)
and stimulated for 3 days in RPMI 1640 medium (Invitrogen, Karlsruhe, Germany)
[/ 10% FBS / 2 mM L-glutamine / 1% Pen/Strep with phytohaemaggiutinin (90
ug/ml) and interleukin-2 (40 U/ml).

[00282] For starting a 96-well MTP, 3 million PBLs are pelleted, suspended
in 1 ml RPMI 1640 medium / 10% FBS / 2mM L-glutamine / 1% Pen/Strep and
incubated for 2 hours at 37°C with a suitable quantity of the relevant HIV-1 4 (NiH
AIDS Research & Reference Reagent Program, Germantown, USA) (pellet infec-
tion). Non-adsorbed viruses are then washed out, and the infected cells pelleted
again and suspended in 18 mi RPM! 1640 medium / 10% FBS / 2mM L-giutamine
/ 1% Pen/Strep / Interleukin-2 (40 U/ml). From this, 180 ! per well is pipetted into
a 96-well MTP to 20 ul of test substance at a suitable level of dilution. Alternative-
ly, the HIV is added after preparation of the substance dilutes in the MTP together
with the cells, and is not washed out (supernatant infection). In order to avoid edge
effects, the edge wells of the MTP are not used for substance dilutions. The
- second vertical row of the MTP contains only infected cells {virus control) and the
eleventh vertical row only non-infected cells {cell conirol), each in RPM!I 1640
medium / 10% FBS / 2mM L-glutamine / 1% Pen/Strep / Interleukin-2 (40 U/ml).
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The remaining wells of the MTP contain the compounds in accordance with the
invention in various concentrations, starting from the third vertical row, from which
the test substances are diluted in 3-step sequences up to the tenth vertical row by
a factor of 3”. The test substances are dissolved in DMSO; the final DMSO con-
centration in the fest preparation is 1%. The iest samples are incubated for 5 days
at 37°C / 5% CO,. After 5 to 7 days, 50u! of cell-free supernatant is removed from
each well {o determine its p24 content using p24 ELISA (HIV-1 p24CA Antigen
Capture Assay Kit, NCl-Frederick Cancer Research and Development Center,
Frederick, USA). From the resulting vaiues of the photometric analysis (450/620
nm), the ECg values of the test substances are determined from the resulting
dose-response curves using the Prism4 software (GraphPad, San Diego, Catifor-
nia) as the concentration of treated infecied cells, where the p24 quantity is 50% of

the untreated infected cells.

[00283] Alternatively, MT4 cells are used in place of PBLs for testing the
test substances. HIV-1 4 -infected MT4 cells (MOI 0.01, supernatant infection) are
incubated in accordance with the procedure described above in RPMI 1640
medium using 2% or 10% FKS / 2 mM L-glutamine / 1% Pen/Strep in the presence
of the test substances for 5 days at 37°C / 5% CO; (10 y diluted substance and
90 ul cells/virus per well). 10 pi alamarBlue {Invitrogen, Karlsruhe, Germany) is
then added per well and the MTPs are incubated for 3 hours at 37°C before
fluorimetric evaluation is performed (544/580 nm). Using quattroWorkflow software
(Quattroresearch, Martinsried, Germany), the ECso values of the test substances
are determined from the resulting dose-response curves as the concentration of
treated infected cells in which the fluorescence is 50% of that of the untreated,

non-infected cells.

[00284] it is found that the compounds in accordance with the invention in-

hibit HIV replication. Experimental data is summarized in Table A.

Assay for defermining the cytotoxic effect of the test substances
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[00285] To determine the cytotoxic effect of the test substances in non-
infected cells, the substances are pipetted in appropriate quantities onto 96-well
MTPs and incubated with non-infected cells (e.g. H8, PBLs, THP-1, MT4, CEM,
Jurkat) (analogously to the assays described above). After 5 days, 1/10 by volume
of alamarBiue is added to each well of the test samples and the MTPs then incu-
bated for 3 hours at 37°C. A fluorimetric analysis is then performed (544/580 nm).
The CCsp values of the test substances are determined using quattroWorkflow
software (Quattroresearch, Martinsried, Germany) from the resuiting dose-
response curves as the concentration of freated cells in which the fluorescence is
50% of that of the untreated cells. Experimental CCsq values for all compounds
listed in Table A are >3.3 uM.
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10
11
12
13
14
15
16
17
18
19
20
21

22

0.6430

0.0128
0.0012
0.0091
00089

0.0011
0.0010
0.0044
0.0005
0.0011
0.0056
0.0003
0.0010
0.0063

0.0009

> 3.3

0.0176
0.0027
0.0240
0.0120
0.0025
0.0097
0.0085
0.0026
0.0049
0.0130
0.0019
0.0040
0.0283

0.0077

>3.3

0.0768
0.0080
6.0663
0.0074
0.0086
0.0053
0.0171
0.0023
0.0086
0.0177
0.0028
0.0118
0.0325

0.0245



23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45

46

0.0150
0.0002
0.0009
0.0017
0.0384
0.0172
0.3900
0.0075
0.0008
0.0069
0.0227
0.1310
0.0683
0.0848
0.0288
0.1800
0.0075
0.0517
0.0112
0.0098
0.0568
0.5330
0.0005

0.0004

0.0565
0.0003
0.0112
0.0208
0.0219
0.0291
1.2160
0.0110
0.0024
0.0383
0.0610
0.4580
0.0317
0.0675
0.1480
1.1790
0.0692
0.4990
0.1520
0.0194
0.2000
0.4580
0.0007

0.0004
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0.0983
0.0006
0.0107
0.0153
0.1480
0.0876
2.0640
0.0881
0.0041
0.0273
0.0641
0.7500
0.1500
0.4480
0.0835
0.9480
0.0486
0.2220
0.0807
0.0717
0.6740
1.2080
0.0045

0.0023

in Vivo Assay

Animal model:
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[00286] NOD scid mice, generally 5 — 6 weeks of age, are acquired from
commercial breeders (e.g. Taconic or Jackson Laboratory). The animals are kept

in isolators under sterile conditions (including litter and feed).

[00287] A defined number of cells (e.g. 5 x 10° T-cells (e.g. C8166)) are in-
fected with HIV using a suitable MOI {e.g. 0.01 TCIDsp). The infected cells are
inserted into collage sponges. The sponges pretreated in this manner are then
implanted beneath the dorsal skin of the mice. The mice are treated once or
multiple times daily orally, intraperitoneally, subcutaneously, or intravenously; the
first treatment may be administered prior 1o implantation. The {reatment groups
normally comprise 10 mice. At least ona group is treated with placebo, at least one
group with a known effective substance (= positive control), and generally multiple
groups with the substance in accordance with the invention. The daily dose of the
substance in accordance with the invention is from 0.01 mg to 100 mg per kg of
body mass. The formulation of the substances is in 2% DMSO / 98% tylose (0.5%
solution in PBS) or another suitable mixture that enhances the solubility of the
substances. The treatment period is normally four and a half days. After the finai
administration of the subsfance, the animals are euthanized and the sponges
removed. The cells infected with the virus are harvested from the sponge by

collagenase digestion.

100288] The total RNA is harvested from the cells, which is then tested in
the quantitative PCR for its viral RNA content. The quantity of viral RNA is normal-
ized on the basis of the quantity of a housekeeping gene (e.g. GAPDH). The
quantity of HIV RNA after treatment with the substance is determined relative to
the control group treated with placebo. If an HIV carrying a luciferase was used, a
luciferase measurement may be performed, whether alternatively or additionally.
In this case, the quantity of HIV is determined by means of the magnitude of the
luciferase signal, as it serves in such as case as a measure of the virus replication.
Statistical analysis is performed using suitable computer programs, e.g. GraphPad

Prism.

E. Evaluation of pharmacokinetic characteristics
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In vivo Studies

[00289] To determine the in vivo pharmacokinetics, the test substances are
applied to mice, rats, rabbits or dogs, intravenously and orally. For infravenous
administration, a dosage of 0.5-1 mg/kg is used, and for oral administration, a
dosage of 1-10 mg/kg. The test substances are formulated for intravenous admin-
istration in 1% DMSO / 89% plasma, and for oral administration in 2% DMSO /
98% tylose (0.5% solution in PBS), Labrafit M1944 CS or PEG 400 with ethanol

and water in various proportions.

[00290] The quantitative determination of the substances is performed us-
ing the animal plasma and calibration samples, which were adjusted in plasma.
The plasma proteins are removed via precipitation with acetonitrile (ACN). The
samples are then separated by means of HPLC using different columns and
subjected to mass spectrometric analysis. The evaluation of the plasma concen-
tration time series is performed using an internal standard and a validated kinetics

evaluation program.

Plasma Stability

f00291] The plasma used from the various species (CD-1 mouse, Wistar
rat, and human) is acquired through blood sampling, in lithium heparin-coated
monovettes with subsequent centrifuging, taken directly from a test subject or
purchased commercially. To determine the plasma stability of the test substances,
a 1 UM solution of each is incubated at 37°C. At various points in time, during an
inferval of up to 90 minutes, samples are removed from the incubation vessel. The
samples removed are precipitated with ACN in order to stop the reaction and
separate the plasma proteins. The samples are analyzed in the same manner as

in the in vivo studies.

Micresomal and Hepatocvie Incubations
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[00292] Incubations with liver microsomes of various species (CD-1 mouse,
Wistar rat, and human) are performed at 37°C. Each incubation mixture receives 1
UM of the test substance as well as 0.5 mg/ml of microsomal protein. In addition,
0.05 M of phosphate buffer (pH = 7.4), 1 mM EDTA, 5 mM glucose-6 phosphate
and 1.5 U/ml of glucose-6 phosphate dehydroxygenase from Leuconostoc mesen-
teroides are added. The microsomal incubation is started by addition of NADPH

(final concentration: 1 mM).

[00293]1 To determine the metabolic stability of the test substances in CD-1
mouse hepatocytes, 3x10° cells/mlare used. To determine the metabolic stability
of the test substances in hepatocytes of Wistar rats and humans, 1x10° celis/mi
are used. 1 uM of test substance is added to the hepatocytes, equivalently to the
microsomal assay.

[00294] At time intervals of between 0 and 80 min, 100 ul is removed each
time from each incubation formulation and ACN is added in order fo stop the
enzymatic reactions. After centrifuging, the samples are analyzed using LC-

MS/MS; CLYnrinsic Imi/(min-kg)] and half-life period [min] are reported.

F. Exemplary embodiments of pharmaceutical compositions

[60295] Compounds in accordance with the invention can be converted as

follows into pharmaceutical compositions:

Orally administrable solution:

Composition and Manufacture:

Example 1

2% DMSO / 98% Tylose (0.5% solution in PBS)

[00296] The compound in accordance with the invention is completely dis-

solved in the calculated volume of DMSO and the solution then suspended in
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tylose. The suspension is mixed, e.g. by stirring, ultrasound bath, or ULTRA-

TURRAX, until a homogeneous suspension or solution is formed.

Example 2
100% Labrafil M 1944 C3

[00297] The compound in accordance with the invention is suspended in
the calculated volume of Labrafil M 1944 CS. The suspension is mixed, e.g. by
stirring, ultrasound bath, or ULTRA-TURRAX, until a homogeneous suspension or

solution is formed.

intravenous solution

Composition and Manufacture:

Example 3
1% DMSO / 99% Plasma

(002981 The compound in accordance with the invention is completely
suspended in the calcutated volume of DMSO and the solution is then suspended

in plasma. The suspension is mixed until a solution is formed.
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Claims
1. A compound of the formula
A
N
2
\IT] R
;
R (U}
wherein
A stands for a group of the formula
5 )(‘::.W\V
N\ /
HN“‘U *
wherein
U stands for nitrogen or carbon,

whereby nitrogen can be substituted with an alkyi substituent,
whereby carbon can be substituted with 1 fo 2 alkyl substituents selected inde-

pendently of one another, or with an oxo substituent,

Vv stands for nitrogen or carbon,
whereby carbon can be substituted with a substituent selected from the group con-

sisting of halogen, amino, hydroxy, methoxy, methyl and trifluoromethyi,

w stands for nitrogen or carbon,
whereby carbon can be substituted with a substituent selected from the group con-

sisting of halogen, amino, hydroxy, methoxy, methyl and trifluoromethyl,

X stands for nitrogen or carbon,

whereby carbon can be substituted with a substituent selected from the group con-
sisting of halogen, amino, hydroxy, methoxy, methyl and triflucromethyt,
and
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*

is the point of attachment to the carbon atom,

R'  stands for phenyl or pyridyl,

whereby phenyl is substituted with 1 to 3, preferably 1 to 2 substituents, the substituents
being selected independently of one another from the group consisting of halogen,
hydroxy, amino, cyano, nitro, (C.-C4)-alkyl, (Cs-Cg)-cycloalkyl, (C4-Cy)-alkylamino
and (C4-C,)-alkoxy,

wherein
alkyl, cycloalkyl, alkylamino and alkoxy in turn may be substituted one to three
times identically or differently with radicals selected from the group consisting of
halogen, cyano, hydroxy, (C4-C;)-alkoxy, amino, mono-(C4-C4)-alkkylamino, di-(Cs-

C.)-alkylamino, {C3-C;)-cycloalkyl and 4- to 7-membered heterocyclyl,

whereby pyridyl can be substituted with 1 or 2 substituents, the substituents being select-
ed independently of one another from the group consisting of halogen, hydroxy,
amino, cyano, nitro, (Cq-Cy)-alkyl, (Cs;-Cg)-cycloalkyl and (C,-Cy4)-alkoxy, and

whereby the nitrogen atom of the pyridyl can form an N oxide,

wherein
alkyl, cycloalkyl and alkoxy in turn may be substituted one to three times identically
or differently with radicals selected from the group consisting of halogen, cyano,
hydroxy, (Cs-Cs)-alkoxy, amino, mono-{C.-C,)-alkytamino, di-(C,-Cy)-alkylamino,
(Cs-C7)-cycloalkyl and 4- to 7-membered heterocyclyl, and

R? stands for phenyl or pyridyl,

whereby phenyl is substituted with 1 to 3, preferably 1 to 2 substituents, the substituents
being selected independently of one another from the group consisting of halogen,
hydroxy, amino, cyano, nitro, {C4-Cy)-alkyl, {Cs-Cg)-cycloalkyl, (C,-Cu)-alkylamino

and {C,-C,}-alkoxy,

wherein
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alkyl, cycloalkyl, alkylamino and alkoxy in turn may be substituted one to three
times identically or differently with radicals selected from the group consisting of
halogen, cyano, hydroxy, (C.-Cs)-alkoxy, amino, mono-(C;-C,)-alkylamino, di-{C4-
Cy)-atkylamino, (C3-C;)-cycloalkyl and 4- to 7-membered heterocyclyl,

whereby pyridy! can be substituted with 1 or 2 substituents, the substituents being select-
ed independently of one another from the group consisting of halogen, hydroxy,
amino, cyano, nitro, {C4-Cys)-alkyl, (Cs-Cg)-cycioalkyl and {C;-C,)-alkoxy, and

whereby the nitrogen atom of the pyridyl can form an N oxide,

wherain
alkyl, cycloalky! and alkoxy in turn may be substituted one to three times identically
or differently with radicals selected from the group consisting of halogen, cyano,
hydroxy, (C4-Cs)-alkoxy, amino, mono-(Cy-Cs)-alkylamino, di-(Cq-Cy)-alkylamino,
(Cs-Cr)-cycloalkyl and 4- fo 7-membered heterocyclyl,

and their salts, their solvates or the solvates of their salts.

2. The compound in accordance with claim 1, characterized in that

A has the meaning given in claim 1, wherein
U stands for NH, CH, or C=0,
A stands for N or CH,
W stands for CH or CMe, wherein CMe stands for C-CHa,,
X stands for N or CH, and
* is the point of attachment to the carbon atom,

R’ stands for phenyi or pyridyl,

whereby phenyl is substituted with 1 or 2 substituents, where the substituents are selected
independently of one another from the group consisting of halogen, cyano, methyl,

trifluoromethyi, methoxy and triflucromethoxy,

whereby pyridyl can be substituted with 1 or 2 substituents, the substituents being select-
ed independently of one another from the group consisting of halogen, methyl and
trifluoromethyl, and whereby the nitrogen atom of the pyridy! can form an N oxide,
and
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R?  stands for phenyl or pyridyl,

whereby phenyl is substituted with 1 or 2 substituents, the substituents being selected
independently of one another from the group consisting of halogen, cyano, {C+C;s)-
alkyl and (C4-C;)-alkoxy,

wherein

alkyl and alkoxy on their part can be substituted with 1 to 3 flucrine atoms,

whereby pyridyl can be substituted with 1 or 2 substituents, the substituents being select-
ed independently of one another from the group consisting of halogen, cyano, (Cs-
Cylalkyl and {C4-Cy)-alkoxy, and whereby the nitrogen atom of the pyridyl can

form an N oxide,

wherein

alkyi and alkoxy on their part can be substituted with 1 to 3 fluorine atoms,
and their salts, their solvates or the solvates of their salis.

3. The compound in accordance with any of claims 1 or 2, characterized in that

A has the meaning given in claim 1, wherein
U stands for NH, CH, or C=0,
vV stands for N or CH,
W stands for CH,
X stands for CH, and
is the point of attachment to the carbon atom,

*

R stands for phenyl or pyridyl,

whereby phenyl is substituted with 1 or 2 substituents, where the substituents are selected
independently of one another from the group consisting of halogen, cyano, methyl,

trifluoromethyl, methoxy and trifluoromethoxy,

whereby pyridyl can be substituted with 1 or 2 substituents, the substituents being select-

ed independently of one another from the group consisting of halogen, methyl and
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trifluoromethyl, and whereby the nitrogen atom of the pyridyl can form an N-oxide,
and

R?  stands for phenyl or pyridyl,

whereby pheny! is substituted with 1 or 2 substituents, the substituents being selected
independently of one another from the group consisting of halogen, cyano, (C+-Cy)-
atkyl and (C,-C,)-alkoxy,

wherein

alkyl and alkoxy on their part can be substituted with 1 to 3 fluorine atoms,

whereby pyridyl can be substituted with 1 or 2 substituents, the substituents being select-
ed independently of one another from the group consisting of halogen, cyano, (Cs-
C4)-alkyl and (C,-C,)-alkoxy and whereby the nitrogen atom of the pyridyl can form
an N-oxide,

wherein
alkyl and alkoxy on their part can be substituted with 1 to 3 fluorine atoms,

and their salts, their solvates or the solvates of their salts.

4.  The compound according any of the preceding claims, characterized in that

A has the meaning given in claim 1, wherein
U stands for NH or CH.,
V stands for N or CH,
w stands for CH or CMe, wherein CMe stands for C-CHs,
X stands for N or CH, and
* is the point of attachment to the carbon atom,

R’ stands for pyridyl,

whereby pyridyl can be substituted with 1 or 2 substituents, the substituents being select-
ed independently of one another from the group consisting of halogen, methyl and
trifluoromethyl, and whereby the nitrogen atom of the pyridyl can form an N-oxide,

and



117

R?  stands for phenyl,

whereby phenyl is substituted with 1 or 2 substituents, the substituents being selected
independently of one another from the group consisting of halogen, cyano, (Cq-Cy)-
alkyl and (C4-C4})-alkoxy,

wherein
alkyl and alkoxy on their part can be substituted with 1 to 3 fluorine atoms,

and their salts, their solvates or the solvates of their salts.

5. The compound according any of the preceding claims, characterized in that

A has the meaning given in claim 1, wherein
U stands for NH or CH;,
Y stands for N or CH,
w stands for CH,
X stands for CH, and

* is the point of attachment to the carbon atom,

R’ stands for pyridyl,

whereby pyridyl can be substituted with 1 or 2 substituents, the substituents being select-
ed independently of one another from the group consisting of halogen, methyl and
trifluoromethyl, and whereby the nitrogen atom of the pyridyl can form an N-oxide,

and

R?  stands for phenyl,

whereby phenyl is substituted with 1 or 2 subsfituents, the substituents being selected
independently of one another from the group consisting of halogen, cyano, (C4-Cq)-
alkyl and (C¢-Cy)-alkoxy,

wherein
alky! and alkoxy on their part can be substituted with 1 to 3 fluorine atoms,
and their salts, their solvates or the solvates of their salts.

6. The compound according any of the preceding claims, characterized in that

A has the meaning given in claim 1, wherein
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stands for NH or CH,,

stands for N or CH,

stands for CH or CMe, wherein CMe stands for C-CHs,
stands for N or CH, and

is the point of attachment to the carbon atom,

X = < C

R'  stands for 3-pyridyl or 4-pyridyl,
whereby pyridyl can be substituted with a halogen substituent, and

R?  stands for phenyl,

whereby phenyl is substituted with 1 or 2 substituents, the substituents being selected
independently of one ancther from the group consisting of halogen, cyano, (C+-Cy)-
alkyl, trifluoro-(C4-Cy)-aikyl, (C+-Cs)-alkoxy, trifluoro-(C,-Cy)-alkoxy and difluoro-(C-
Cs)-alkoxy,

and their salts, their solvates or the solvates of their salts.

7. The compound according any of the preceding claims, characterized in that
A has the meaning given in claim 1, wherein
U stands for NH or CH;,
\Y stands for N or CH,
W stands for CH,
X stands for CH, and
* is the point of attachment to the carbon atom,
R stands for 3-pyridyl or 4-pyridyt,
whereby pyridyl can be substituted with a halogen substituent, and

R?  stands for phenyl,

whereby phenyl is substituted with 1 or 2 substituents, the substituents being selected
independently of one another from the group consisting of halogen, cyano, (C4-Cy)-
alkyt, trifluoro-(C4-Cy)-alkyl, {C4-C,)-alkoxy, trifluoro-{C4-C,)-alkoxy and difluorc-{C;-
C,)-alkoxy,

and their salts, their solvates or the solvates of their salts.
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The compound in accordance with claim 1, characterized in that it corresponds fo
the formula
A
7\ R
N\

N

R (Ia),

whersin

has the meaning given in claim 1, wherein
U stands for nitrogen or carbon,

whereby nitrogen can be substituted with an alkyl substituent,

whereby carbon can be substituted with 1 to 2 alkyl substituents selected inde-

pendently of one another, or with an oxo substituent,
v stands for nitrogen or carbon,

whereby carbon can be substituied with a substituent selected from the group

consisting of halogen, amino, hydroxy, methoxy, methyl and triffuoromethyl,

W stands for nitrogen or carbon,
whereby carbon can be subsiituted with a substituent selected from the group

consisting of halogen, amino, hydroxy, methoxy, methyl and trifluoromethy,

X stands for nitrogen or carbon,

whereby carbon can be substituted with a substituent selected from the group
consisting of halogen, amino, hydroxy, methoxy, methyl and trifluoromethyl,
and

*

is the point of attachment to the carbon atom,

stands for hydrogen, halogen, amino, triflucromethyl or (C--Cy)-alkyl,



120

R* stands for hydrogen, halogen, (C,-Cy)-alkyl or (C+-C,4)-alkoxy,

wherein alkyl and alkoxy can be substituted with 1 to 3 fluorine atoms, and

R® stands for hydrogen, halogen, cyano, (C-Cs)-alkyl, (Cs-Ce)-cycloalkyl or {C4-Cy)-
atkoxy,

whereby R* and R® cannot simultaneously be hydrogen,

and their salts, their solvates or the solvates of their salts.

g, The compound in accordance with claim 8, characterized in that

A has the meaning given in claim 1, wherein
U stands for NH or CH;,
vV stands for N or CH,
W stands for CH or CMe, wherein CMe stands for C-CHa,
X stands for N or CH, and
¥ is the point of attachment to the carbon atom,
R®  stands for hydrogen or methyl,
R* stands for fluorine, diffluoromethoxy or frifluoromethoxy, and

R® stands for fluorine, chlorine, bromine or methoxy,
and their salts, their solvates or the solvates of their salis.

10. The compound in accordance with claim 9, characterized in that
A has the meaning given in Claim 1, wherein

U stands for NH or CHs,

vV stands for N or CH,

W stands for CH,

X stands for CH, and

* is the point of attachment to the carbon atom,

R®  stands for hydrogen or methyl,

R* stands for fluorine, difiucromethoxy or trifluoromethoxy, and
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R® stands for fluorine, chiorine, bromine or methoxy,

and their salts, their solvates or the solvaies of their salis.

11. The compound in accordance with claim 1, characterized in that it corresponds to
the formula
A
;
/ N\ R
N\
N
~ ! .
R
AN o
N R (Ib),
wherein
A has the meaning given in claim 1, wherein stands for nitrogen or carbon,
U stands for nitfrogen or carbon,

whereby nitrogen can be substituted with an alkyl substituent,
whereby carbon can be substituted with 1 to 2 alkyl substituents selected

independentty of one another, or with an oxo substituent,

stands for nitrogen or carbon,

whereby carbon can be substituted with a substituent selected from the
group consisting of halogen, amino, hydroxy, methoxy, methy! and #rifluo-
romethyl,

stands for nitrogen or carbon,
whereby carbon can be substituted with a substituent selected from the
group consisting of halogen, amino, hydroxy, methoxy, methyl and trifluo-

romethyl,

stands for nitrogen or carbon,

whereby carbon can be substituted with a substituent selected from the
group consisting of halogen, amino, hydroxy, methoxy, methyl and trifluo-
romethyl, and
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*

is the point of attachment to the carbon atom,

R® stands for hydrogen, halogen, trifluoromethyl, {C1-Cy)-alkyl or (C4-Cy)-alkoxy,

R’ stands for hydrogen, halogen, {C4-Cy4)-alkyl or (C+-Ca)-alkoxy,
wherein alkyl and alkoxy can be substituted with 1 to 3 fluorine atoms, and

R® stands for hydrogen, hatogen, cyano, (C+-Cy)-alkyl, (Cs-Cs)-cycloalkyl or (C1-Cy)-
alkoxy,

whereby R’ and R® cannot simultaneously be hydrogen,
and their salts, their solvates or the solvates of their salts.

12.  The compound in accordance with claim 11, characterized in that
A has the meaning given in claim 1, wherein
U stands for NH or CHp,
\/ stands for N or CH,
w stands for CH or CMe, wherein CMe stands for C-CHj,
X stands for N or CH, and
* is the point of attachment to the carbon atom,
R® stands for chlorine, trifluoromethyl methyl or methoxy,
R’ stands for fluorine, methoxy, difluoromethoxy or trifluoromethoxy, and

R® stands for fluorine, chioring, bromine or methoxy,
and their salts, their solvates or the solvates of their salts.

13. The compound in accordance with claim 12, characterized in that
A has the meaning given in Claim 1, wherein

U stands for NH or CH;,

vV stands for N or CH,

W stands for CH,

X stands for CH, and

*

is the point of attachment to the carbon atom,

R® stands for chlorine, trifluoromethyl methyl or methoxy,
R’ stands for fluorine, methoxy, diftuoromethoxy or trifluoromethoxy, and

=G stands for fluorine, chiorine, bromine or methoxy,
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and their salis, their solvates or the solvates of their salts.

14.  The compound in accordance with claim 1, characterized in that it corresponds to

the formula

R (Ic),

wherein

A has the meaning given in claim 1, wherein
U stands for NH or CH,
vV stands for N or CH,
w stands for CH or CMe, wherein CMe stands for C-CHs,
X stands for N or CH, and
* is the point of attachment to the carbon atomn,
R? stands for hydrogen, halogeh, cyano, {C4-Cy)-alkyl or (C+-Cy)-alkoxy,

wherein alkyl and alkoxy can be substituted with 1 to 3 fluorine atoms,

R'®  stands for hydrogen, halogen, triflucromethyl, (C;-C,)-alkyl or (C1~C4)-alkoxy,
whereby R® and R cannot simultaneously be hydrogen,

R"  stands for hydrogen, halogen, cyano, (C-Cs)-alkyl or (C4-C,)-alkoxy,
wherein alkyl and alkoxy can be substituied with 1 to 3 fluorine atoms, and

R  stands for hydrogen, (C-C4)-alkyl or halogen,
and their saits, their solvates or the solivates of their salis.

15. The compound in accordance with claim 14, characterized in that it corresponds to the

formula
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R (Ic),
wherein
A has the meaning given in claim 1, wherein
U stands for NH or CH,,
V stands for N or CH,
W stands for CH,
X stands for CH, and

* is the point of attachment to the carbon atom,

R® stands for hydrogen, halogen, cyano, (Ci-Cg)-alkyl or (C-C.)-alkoxy,
wherein alkyl and alkoxy can be substituted with 1 o 3 fluorine atoms,

R’  stands for hydrogen, halogen, frifluoromethyl, (C;-Cy)-alky! or (C4-C,)-alkoxy,
whereby R® and R'® cannot simultaneously be hydrogen

R'  stands for hydrogen, halogen, cyano, (C1-Cy)-alkyl or (C+-C4)-alkoxy,
wherein alkyl and alkoxy can be substituted with 1 to 3 fluorine atoms, and

R stands for hydrogen, (C-Cy)-alky! or halogen,
and their salts, their solvates or the solvates of their saits.

16.  The compound in accordance with claim 1, characterized in that it corresponds to

the formula

wherein
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A has the meaning given in claim 1, wherein
U stands for NH or CHy,
vV stands for N or CH,
W stands for CH or CMe, wherein CMe stands for C-CHs,
X stands for N or CH, and
* is the point of attachment to the carbon atom,

R™  stands for hydrogen, halogen, cyano, (Ci-Cu)-alkyl or (C4-Cy)-alkoxy,
wherein alkyl and alkoxy can be substituted with 1 to 3 fluorine atoms,

R™  stands for hydrogen, halogen, trifluoromethyl, (C,-C4)-alkyl or (C,-C,)-alkoxy,
whereby R and R cannot simultaneously be hydrogen, and

R™  stands for hydrogen, halogen, cyano, {C;-C.)-alkyt or {C4-C4)-alkoxy,
wherein alkyl and alkoxy can be substituted with 1 to 3 fluorine atoms,

and their salis, their solvates or the solvates of their salts.

17. The compound in accordance with claim 16, characterized in that it corresponds to the

formula

R (Id),

wherein
A has the meaning given in claim 1, wherein

U stands for NH or CHj,

v stands for N or CH,

W stands for CH,

X stands for CH, and

* is the point of attachment to the carbon atom,
R™  stands for hydrogen, halogen, cyano, (C-C.)-alkyl or (C{-C4}-aikoxy,

wherein alkyl and alkoxy can be substituted with 1 to 3 fluorine atoms,
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R™  stands for hydrogen, halogen, triftuoromethyl, (C;-C,)-alkyl or (C+-Cy4)-alkoxy,
whereby R™ and R™ cannot simultaneously be hydrogen, and
R™  stands for hydrogen, halogen, cyano, (C-C,)-alkyl or (C-C.)-alkoxy,

wherein alkyl and alkoxy can be substituted with 1 to 3 fluorine atoms,
and their salts, their solvates or the solvates of their salts.

18. A method to produce a compound of formula (1) in accordance with claim 1, in
which a compound of the following formula,
Br
‘P
)
R‘E

2

(1)
wherein R" and R? have the meaning specified in claim 1,

is reacted with a compound of formula

. x::W\V
N\ /
H N\-..U Cl

(),

wherein U, V, W and X have the meaning specified in claim 1.

19. Compound in accordance with any of claims 1 fo 17 for use in a method for the

freatment and/or prevention of diseases.

20. Compound in accordance with any of claims 1 to 17 for use in a method for the
treatment and/or prevention of infections with retroviruses, in particular the HI vi-

rus.

21. Use of a compound in accordance with any of claims 1 to 17 for the production of a
pharmaceutical for use in a method for the treatment and/or prevention of diseas-

es.

22. Use of a compound in accordance with any of claims 1 to 17 for the production of a
pharmaceutical for use in a method for the treatment and/or prevention of infec-

tions with retroviruses, in particular the HI virus.
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24.

- 25.
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Pharmaceutical comprising at least one compound in accordance with any of
claims 1 to 17 in combination with at least one inert, nontoxic, pharmaceutically

suitable adjuvant.

Pharmaceutical in accordance with claim 23 for use in a method for the treatment

and/or prevention of infections with retroviruses, in particular with the Hl virus.

Method for combating viral diseases in humans and animals featuring the admin-
istration of an antivirally effective quantity of at least one compound in accordance
with any of claims 1 to 17 or a pharmaceutical in accordance with claim 23, to a

human or animal requiring the same.



