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ation relates to novel substituted indazoles

to processes for preparation therenf, to intermsdiates for use
in the preparation of the novel compounds, to the use of the

novel substituted indazoles for treatment and/or prophylaxis of
diseases and to the use thereof for production of medicaments

1y of
3

and/or prophylaxis of diseases, especial
roliferative disorders such as autoimmune disorders of
> i
metabolic and inflammatory disorders for example rheumatoid
7

arthritis, spondyloarthritis (especially psoriati

S
I

i../

<
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gpondyloarthritis and Bekhterev's disease), chronic obstructis

pulmonary disease (abbreviation: COPD), multiple sclerosis,
systemnic lupus erythematosus, gout, metabolic syndrome, fatty
liver hepatitis, insulin resistance, endometricsis and

The present invention relates to novel substituted indazoles of

the general formula {(I) which inhibit interleukin-1 receptor-

this kinase is an important therapeutic target molecule for the
development of inflammation—inhibiting substances. IRAK4 1is

expressed by a multitude of cells and mediates the signal
transduction of Tell-like receptors (TLR}, except for TLR3, and

f family consisting of the

}...\

receptors of the interleukin (IL)-

iL-1R  (receptor), IL-18R, IL-33R and IL-36R (Janeway and
Medzhitov, Annu. Rev. Immunol., 2002; Dinarello, Annu. Rev.
Tmmunol., 2009%; Flannery and Bowle, Bilochemical Pharmacology,

2010y .
Neither TRAK4 knockout mice nor human cells from patients
lacking TRAK4S react to stimulation by TLRs (except for TLR2)} anc
the IL-1B famil {Suzuki, Suzuki, et al., Nature, 2002;
Davidson, Currie, et al.,

The Journal of Immunclogy, 2Z006; Ku,

von Rernuth, et al., JBEM, 2007; Kim, Staschke, &t al., JEM

The binding of the TLR ligands or the ligands of the IL-1p family
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mary response gene (88) ] to

the receptor. As a reszult, MyDB8 interacts with IRAK4, resulting

in the formation of an active complex which interacts

activates the kinases IRAKLI or IRAKZ2 (Kollewe, Mackensen, et

al., Journal of recious et al,, J.

. As a result (nucl

and the MAPK

Biol. Chemn, of LhLo, the NF lear factor) -
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(mitogen-activated protein

et al.;

1t 3 [T =~ oy
activated (Wang,

NF-xB signal

Deng, Nature,

2001). The activation both of the

the

pathway and of

MAPK signal leads to processes associated with

different immune processes. For increased

azion of wvariocus inflamm

eXpre

m
(_&
H
<
#)]
G

such as cytokines, chemokines and COX-2 velooxyc se—-2), for
example, and increased mRNA stabkil ssocclated
genes, for example CTOX-2Z, Holtmann,

fnninga, =t al., Journal of

fovotny, =t al., The Journal of Immunolcgy, 2004). Furthermore,

these processes may be associated with the proliferation and

mdeOO:aqu,

t
al., Nat Immuncl, 2006; McGettrick and J. ©'Neill, British

Journal of Haematology, 200

The central role of IRAK4YE in  the

inflammato

(\
=
-

y disorders had already been shown by

comparison of wild-type (WT) mice with genetically modifie
animals having a kinase-inactivated form of IRAK4 (TRARK4 KDKI).

h)
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animals have an

animal model

of muitiple sclerosi

al., The Jourrnal of Immunclogy, 2009;
o

improved
=P
diseass

Research

clinical plcture

-

ccardia:

erosi

O
e
0

atheroscl =, MY
{Rekhter, Staschke, et al.,

Communication, 2008;

n, 2009; Staschke, Dong, et

Kim, Febbraio, et al., The

Journal of Immunoclogy, 2011; Camercn, Tse, et al., The Journal
Furthermore, it was found that deletion

»f Neuroscience, 2012).
animal

model

myocarditis by virtue of an
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reactlion with
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simultaneocusly  reduced systemic inflammation {(Valaperti,
Nishii, et al., Circulation, 2013). It has alsc been shown that
the expression of IRAK4 orrelates with the degree of Vogt-
Koyanagl~Harada syndrome {(Sun, Yang, et al., PLo3 ONE, 2014

In addition, the high relevance of IRAK4 for immune complex—
mediated IFNa (interferon-alpha) production by plasmacytold
dendritic cells, a key process in the pathogenesis of systemic
lupus erythematosus (SLE), has been shown (Chiang et al., The

Journal of Immunology, 2010). Furthermore, the signalling

pathway is asscciats
al., Diabetology & Metabolic Syndrome, Zuld),

As well as thes essential role of IRAK4 in congenital imm nity,
t

]

also hints that

LT

cre ar

(')

what are called the Th

O
th

7

immunity. In the absence of TRAK4 kinase activity,

producing T 17 T cellis) are generated compared to WT
mice. The Iinhibkition o¢f IRAK4 enables tThe prophylaxils and
treatment of atherosclerosis, type 1 diabetes mellitu
rheumatoid arthritis, spondyloarthritis (es
spondyloarthritis and Bekhterev's
erythematosus, psoriasis, vitiligoe, gilant cell arteritis,
chronic inflammatory bowel disorder and viral disorders, for

example HIV  (human immunodeficiency wvirus), hepatitis virus

"

{Staschke, et al., The Journal of Immunclogy, 2009; Marquez, &t

al., Ann Rheum Dis, 2014; Zambzra
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Experimental and Therapeutic Medicine, 2015; <Ciccia, et al.,

wing to the central role of IRAK4 in the MyD88-mediated signal
cascade of TLRs (except for TLR3} and the IL-1 receptor family,
the inhibition of IRAKZ can be utilized for the prophylaxis
and/or treatment of discorders mediasted v the recepto
mentioned. TLRs and alsc components of the IL-1 receptor fami
are involved in the pathogenesis of rheumatoid arthritis,
psoriasis, arthritis, myasthenia gravis, vasculitis, for e
Rehget's disease, granulomatosis with polyangiitis and giant

cell arteritis, pancreatitis, systemic lupus erythematosus,
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dermatomyositis and polymyositis, metabolic syndrome including,
e

c
for example, insulin resistance, hypertension

n,
dyslipoproteinaemia and obesity, diabetes mellitus (typs 1 and
type 2), diabetic nephropathy, cstecarthritis, Sidgren syndr@me

and sepsis (Yang, Tuzun, et al., J Immunol, 2005; Candia, Marguez
et al., The Journal of Rheumatology, 2007; Scanzello, Plaas, et

al. Curr Opin Rheumatol, 2008:; Deng, Ma-Krupa, et al., Circ Res,

2009; Roger, Froidevaux, et al, PNAS, 2009; Devaraj, Tobias, et
al., Arterioscler Thromb Vasc Bicl, 2011; Kim, Cho, et al., Clin
Rheunatol, 2010; Carrasco et al., Clinical and Experimental
Rheumatology, 2011; Gambuzza, Licata, et al., Journal of
Neuroimmunology, 2011; Fresno, Archives Of Physiology 2And
Biochemistry, 2011; Volin and Kech, J Interferon Cytokine Res,

.
H
L

Shen, et al., Journal of Pharmaceutical Sciences,

Midwood, Rheumatology, 2012; Dasu, Ramirez, et

al. Science, 2012Z; Ouziel, Gustot, et al., An
al., ience, 2012; OQuziel, Gustot, et al., Am

i

2012; Ramirez and Dasu, Curr Diabetes Rev, 2012, Ckivama et al.,

Arthritis Rheum, 2012; Chen et al., Arthritis Research &

o r1 e 1 , . e e A PSRN
Therapy, 2013; Holle, Windmoller, et al., Rheumatology {(Oxford),
2013; Li, Wang, et al., Pharmacology & Therapeutics, 2013;

1
Sedimbi, Hagglof, et al., Cell Mol Life Sci, Z013; Caso, Costa,
.y Mediators of Inflammation, 2014; Cordig
et al., J Autoimmun, 2014; Jialal, Major, et al., J Diabetes
Complications, 2014; Kaplan, Yazgan, et al., Scand J
Gastroenterol, 2014; Talabot-Ave, et al., Cytokine, 2014; Zong,

Dorph, et al., BAnn Rheum Di, 014; Ballak, Stienstra, et al.,
e

lications, 201! Skin diseases such as psoriasis, atopic

dermatitis, Kindl

drome, bullous pemphigoid, allexrgic
contact dermatiti=z, alcopecia areata, acne inversa and acne
are assoclated with the IRAK4-mediated TLR signrnalling

r the L-1R family (Schmidt, Mittnacht, et ail., J

i
et m - . 3 7 Vit v o @ = X X 004«
liiet, Conrad, et al., Archives of Dermatcoclogy, 2004;

.
H
L

Langnicke]

o, et al., Allergy, 2008; Miller, Adwv
Dermatol, 2008; Terhorst, Kalali, &t al., Am J Cilin Dermatcl,
2010; Viguier Guigue, et al., Annals of Internal Medicine,

2010; Cevikbas, Steinhoff, J Invest Dermatcel, 2012; Minkis,
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Wolpert, et al., J Invest Dermatol, 20!
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et al., Archives of Dermatology, 2012; Gresnigt and wvan de

Veesrdonk, Seminars in Immunol: 2 i

o)
Wl
9%
-
I
(e
l_.)
(9]
~e
€3]
O]
[
=
2.
o
[SH
[
-
A
[
=
Cy
. N
o))
oy
-
®
T
[SH
[,
o
-

<

BMC Dermatology, 2013; Sedi

(ARDS), acute Jung injur:

(ILD}, sarcoldosis and pul

association with wvarious
pathogenesis of the pulmonary disorders may be either
ly mediated or non-infectiously mediated processes

{Ramirez Cruz, Maldonado Bernal, et al., Rev BRlerg Mex, 2004;

Jeyvaseelan, Chu, et al., munity, 2005; Seki,

Tasaka, et al., Inflammation

Mediators of Inflammation

a
Respiratory Research, 20132; Dubaniewicz, A., Human Immunclogy,

also involwved in

2013). TLRs and also IL-1R family membe
the pathogenesis of other inflammatory disorders such as
allergy, Behcet's disease, gout, lupus erythematosus, adult-
onset Still's disease, pericarditis and chronic inflammatory
bowel disorders such aszs ulcerative colitis and Crohn's disease,
transplant rejection and raft-versus—host reaction, and so
inhibition of IRAK4 here iz a suitable prophylactic and/or
therapsutic approach (Liu-Bryan, Scott, et al., Arthritis ¢
Rheumatism, 2005; Piggott, Eisenbarth, =t al., J Clin Inves,
2005; Chrj_stensen, Shupe, et al., Immunity, 20086; Caric,
Inflammatory Bowel Diseases, 2010; Nickerson, Christensen, et
al., The Journal of Immunology, 2010; Rakoff-Nahoum, Hao, et

al., Immunity, 2006; Heimesaat, Fischer, et al., PLo3 ONE, 2007;

Heimesaat, Nogai, et al., Gut, 2010; Kobori, Yagi, et al., J
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™ . am e ) el T s vy e 1. - . . . T 1 . : a g .
Research, 2010; Kezic, Taylor, =t al., J Leukoc Biocl, 2011;
uskey, et al., Clinica 1

;, Gac, et al., Immunol Cell Bial, 2012; Lee, Hattori,

®

[SH

pout
o0

nvestigative Ophthalm

1o =4
Zhao, et al., Investigative Ophthalmology & Visual Sci

myocarditis, primary bi
Zhao, et al., Scand J Gastroenterol, 2011; Benias, Gopal,
al., Clin Res Hepatol Gastroenterol, 2012; Yang, L. and E. Seki,

Front Physiol, 2012; Liu, Hu, et al. Biochim Riophys Acta.
2 5 f 7 14 14

By virtue of the key position that IRAK4 has in disorders
mediated by TLR- and the IL-1R family, it is possible to treat
chronic liver disorders, titis and

especially non-alcoholic ty 11 - digsease '{,HJ], and/cr non-—

(ASH) in a preventative and/or therapeutic manner with IRAK4
inhibitors (Nozaki, Saibara, et al., Alcohol Clin Exp Res, 2004;
Csak, T., A. Velayudham, et al., Am J Physiol Gastrointest Liver

Physiol, 2011; Miura, Kodama, et al., Gastroenterclogy, 2010;

Kamari, =t al., J Hepatol, 2011; Ye, Li, =&t al., Gut,
201Z; Roh, S8eki, J Gastroenterol Hepatol, 2013; Ceccarelli, S.,

ediated processes,

o of IRAK4 also enables the treatment

ot
9)
]
S
O
—

o

prevention of cardiovascular and neuroclogical discrders, for
example myocardial reperfusion damage, myocardial infarction,
., Circulation, 2004; Timmers,
Sluijt%r, et al., Circulation Research, 2008; Fang and Hu, Med

Sci Monit, 2011; Bijani, International Reviews of Immunology,

J

01

2012; Bomfim, Dosg Santos, et al., Clin Sci (Lond), 2012; Christia
and Frangogiannis, European Journal of Clinical Investigation,
2013; Thompson and Webb, Clin Sci  (Lond), 2013; Hernanz,

5
1
4

Martinez-Revelles, et al., British Journal of Pharmacology,
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phic lateral =clerosis {(ALS) and

W)

3

é

D

=

It

o3
o
Qi )
i...l

)

=
i

!

S
o3
R
73

trauma,
Parkinson's (Brough, Tyr“e'l, et al., Trends in Pharma

CO
Scienc%s, 2011; Carty and Bowie, Biochemical uh«Ydebisgy, 2011,

Pathology, 2011; Béraud

Discrders, 2012

Denes, Wilkinson, et al., Dizease Models & Mechanisms, 2013;
Noelker, Morel, et al., Sci. Rep., 2013; Wang, Wang, et ai.,
Stroke, 2013; ¥iang, Chao, et al., Rev Neurosci, 2015; Lee, Lee,
et al., J Neuroinflammation, 2015;}.

Because of the invelvement of TLR-mediated signals and T
receptor family-mediated signals wvia IRAK4 in the case of
pruritus and pain, including acute, chronic, inflammatory and

neuropathic pai there may be assumed to be a therapeutic effect

in the indications mentioned through the inhibition of TRAK4S.

Exampless of pain include hyperalgesia, allodynia, premenstrual
pain, endometriosis~associated pain, post-operative pain,
interstitial cystitis, CRPS {(complex ?eglonsl paln syndrome),

trigeminal neuralgia, prostatitis, pain caused by spinal cord

-
1
Ao

injury, inflammation-induced pain, lower back pain, canc

chenotherapy-associated pain, HIV treatment-induced neuropathy,

i

burn—-induced pain and chreonic pain (Wolf, Livshits, et al.,

Brain, Behavior, and iwrur“ty, 2008; Kim, Lee, et al.,

}_.‘

Receptors: Roles in T ction and Neuropath

ot
ey
-
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09; del Rey,

s of the New York Academy of Sciences,
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logy,

Nicotra, Loram,

Neuroimmune Fharmacol, 2013; David, Ratnayake, et al.,
Neurcbioclogy of Disease, 2013; Han,

Z
2013; Liu and Ji, Pflugers RArch., 2013; Stokes, Cheung, et al.,

Journal

o
Neurcscience, 2013; ILiu, Zhang, et al., Cell Research, 2014;

A
I’y
s

rk, Stokes, et al., Cancer Chemother Pharmaccl, 2014; Van der

cinson, et al., BMC Infect Dis, 2014; Won, K. A., M.
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Photobiol., 2015; Schrepf, Bradley, et al., Brain Behav Immun,
2015; Wong, L. d. D. Done =T a
2015; wWong, ; ). Done, et

This also applies to =zome oncologlcal disorders. Particularn

ivated R-cell diffuse

]
w3}
Q
§
-
=
w
@]
=
o
¢}
s
l,_

ymphiomas for

large-cell B-cell lymphoma) , mantle cell lymphoma and
Waldenstrim's disease, and alse chronic lymphatic leukasmis,
melanoma, pancreatic tumcour and liver cell carcinoma, are
characterized by mutations in MyD88 or changes in MyD88 activity

T q

which can be treated by an IRARK4 inhibitor (Ngo, Young, et a

Nature, 2011; Puente, Pinyol, et al., Nature, 2011; Ochi,

al., J Exp Med, 2012; Srivastava, Geng, et al., Cancer
Research, 2012; Treon, Xu, et al., New England Journal of
Medicine, 2012; Choi, Kim, et al., Human Pathcology, 2013;
{L.Liang, Chen, et al., Clinical <Cancer Research, 2013). In
addition, MyD82 plays an important

are also

tumouxr

thereof (Kfourvy, A., K. L. Corf, et al.,
Cancer Institute, 2013). There can also be assumned to be a

therapeutic effect 1in Dbreast cancer, ovarian carcinoma,

prostate cancer through the inhibition of IRAK4, since the
indications mentioned are associa a

ﬂ

ted with the =zigna
{Szczepanski, Czyztowska, =t al., Cancer Res, 2009; Lhang, He,
et al., Mol Biol Rep, 2009; Wang, Qian, et al., Br J Ca

2010; Jo, et al., World J Surg Oncol, 2012; Zhaco, Zhang, et al.;
Front Tmmunol, 2014; Chen, Zhao, et al., Int J Clin Exp Pathol,
2015} .

Inflammatory disorders such as CAPS (cryopyrin—associated
periodic syndromes) including FCAS (farmilial cold

C

autoinflammatory syndrome), MWS (Muckle-Wells syndrome), NOMID

(neonatal-onset multisystem inflammatory disease) and CONCA

{(chronic dinfantile, neurological, cutaneous, and articular)

1
syndrome; FMF (familial mediterranean fever), HIDS {(hyper-

IgL
syndrome), TRAPS (tumour necrosis factor receptor l-associated

eriodic syndrom) juvenile idiopathic arthritis, adult-onset
> Y 1 - 14

Still's disease, Adamantiadeszs-RBehcet's disease, rheumatoid
arthritis, ostecarthritis, keratoconjunctivitis sicca, PAPA

gyndrome (pyogenic arthritis, Pyoderma gangraenosum and acne),
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Yamaguchi, et al., PLoS ONE, 2013; Qiu, Li, et al.,

2013; Li, Guabiraba, et al., Journal of Allergy and

(1]

-

b
[

M ET AL: “IRAK-4 inhibitors. Part II: A structur

1

[&

assessment of imidazo[l,Z-alpyridine binding”, BIOORGANIC

[

CHEN
June 2008

pradominantly

ade

(@3}

314 Saluja, Ketelaar, et al., Mclecular
o

}__

n, Parapanov, et al.;, The Journal

discloses a multitude of IRAK4 inhibitors (see,

-
1
.

Annual Reports in Medicinal Chemistry (2014}, 49,
UsS20130274241 disciose IRARY inhibkitors having a
indazole structure. There is no description of Z-

ndazoles.

¢
|

GAMON,

(2008-06), pages 3291-3295, discloses
benzimidazoles. Only one indazole example is
has a lower IRAK4 efficacy comparsd toe the
and W02011153588 disclose 2, 3-disubstituted
vatives.

dezcribes 2-substituted indazole derivatives for

describes indazoles, such as Example 64,

discloses Z-substituted indazoles of the following
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RI is C1=Ce=alkyl, where the C1-Ce~alkyl radical is

1ted or mono- or polysubstituted identica
halogen, hydroxyl, an unsubstituted or mono- or pely-halegen-—

substituted Cs-Ce~cycleoalkyl, or an R?, R7S0:;, RS0 or R3O radical,

or a group selected from:

O ToH OH ad Y
= . O H

where * represents the bonding site of the group to ths rest o

th

the molecules;

R= and R® always have the same definition and are both either

hydrogen or Ci—-Cg—alkyl;

3

RE is halogen cyano, an unsubstituted or a singly orn

multiply, identically or differently substituted Ci-Ce—al

an unsubstituted or & singly or multiply, identically or
i

differently substituted C:z;-Cs~cycloalkyl, and the substi

band

T =

1 or mono- or poly

RO is an unsubstituted or mono- or di-methyl-substituted

nmonocyclic saturated heterocycle having 4 to 6 ring atoms, which
contains a heterocatom or a heterogroup from the group of O, 3,

-
w
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vnsubstituted or mono- or polysubstituted identically or

differently by halogen, hydroxyl or Ca-Ce-cyclocalkyl,
or R7 is Ci-Cs-cycloalkyl;
R® is C1-Ce~alkyl, where the C1-Cs-alkyl radical is

uvnsubstituted or mono- or polysubstituted identically or

differently by halogen;

nd the diastereomers, enantiomers, sa

93}

,._u

»f the =zalts thereof.

n the case of the synthesis intermediates and working examples

-

of the invention described hereinafter, any compound specified

in the form of a salt of the corresponding base or acid is
ex

Q_)
_1.
145]
prk
O
=
¢}
o)
1
O
=3
®
ot
=
I

“he respective pre@aratian and/c
process. Unless specified in more detall, additions to names and

structural formulae, such as “hydrochleride”

“triflucrocacetate”, “sodium salt” or "x HCI®, "x CF;COOH™, ¥

®

Na*®™ should not therefore be understeod in a stoichiometric sens
case of such salts, but have merely descriptive character

with regard to the zalt-forming components present therein.

rmediates or

This appiies correspondingly 1f Synthesis

workin

g

>xamples or salts therecof weare

h

‘or example hydrates, of

solvear

1

cyvpe} by the preparation

composition (if they are of a defined t
and/or purification processes described.
Inventive compounds are the compounds of the formula (I) and the
salts, zolvates and sclvates of the zalts thereof, the compounds
that are encompassed by formula (I) and are of the formulae
mentioned below and the salts, solvates and solvates of the
salts therecf and the compounds that are encompassed by the
r a2 {(I) and are mentioned below azs embodiments and the
solvates and solvates of the salts thereof if the compounds that
are encompassed by the formula (I) and are mentionsd below are
not already salts, sclvates and zolvates of the =zalts.

cresent invention are
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logically acceptable salts of the inventive compounds.
=r, the invention also encompasses salits which themselves
are unsuitabl >r pharmaceutical applicati o £ which can ke
are unsuitable for pharmaceutical applications but which can be

cation of the

methanesulphonic acid, ethanesulphonic acid, ftcoluenesulphonic
acid, benzenesulphonic acid, naphthalenedisulphonic acid,

acetic acid, trifluorocacetic acid, propionic acid, lactic acid,

ts of the inventive compounds also

es, by way of example and with

ra]
H
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h
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Q
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e
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=
ot
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Q

sodiumn and potassium salts),
ts (e.g. calcium and magnesium salts)
and ammonium salts derived from ammonia or organic amines having
1 te 16 carben atoms, by way of example and with preference

amine, diethylamine, triethylamine, ethylidiisopropylamine,

dicyclohexylamine, dimethylaminoethancl, procaine,

dibenzylamine, N-methylmorpholine, arginine, lysine,

ethylenediamine and N-methylpiperi

Sclvates in the context of the invention are described as those

th
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ng
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solid or liguid state by coordination with solvent molecules.

Hydrabes are a specific form of the =zolvatez 1in which the

Q
@]
h
pﬁ
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Q
put
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in different stereoisomeric forms, i.e. in the Form of
configurational isomers r else, if appropriate, of

£
conformational lsomers {enanticmers and/ox diastersoners,
luding those 1in the case of atropisomers). The present
therefore encompasses the enantiomers and

.

diastereomers, the respective mixtures thereof. The

sterecisomerically homogeneous constituents can be isolated from
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such mixtures of enantiomers and/or diastereomers in a known
manner; chromatography processes are preferab
purpose, especially HPLC chromatography on an achiral or chiral
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If the inventive compounds can occur in tautomeric forms,

present invention encompasses all the tautomeric forms.
The present discl 1 suitable isoctopic
variants of the inventive compounds. An iszotopic wvariant of an
wentive compound is understoced here as meaning a compound in

inventive compound has beer

exchanged for same atomic number, but with
a different atomic mass than the atomic mass which usua
predominantly occurs in nature. Examples of isotopes which can

be incorporated

o an  inventive compound are thosze of

isotopic wariants of an inventive compound, such as in

comparative

v compounds
1s purpose.
in addi aticn of isotopes, for example of
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example half~1ife in the body or a reduction

cilled in the art, for example by the

below and the procedures described in

by using corresponding isctopic
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L O

modifications of the respective reagents and/eor starting

of the present inventicn, unless specified

¥
S
I

otherwise, the substituents have the following meanings:
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methyvi, ethyl, n-
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te  methyl, ethyl,

Cycloaikyl in the context of the inwvention 1s a monocycliic

saturated alkyl radical having the number of carbon atoms
P

cyclobutyl, cyclopentyl and cyclohexyl.

ntext of the invention represents a straight-
1 . having the particular number

of carbon atoms specified. 1 to 6 carbon atoms are preferrved.

Examples include me Tthv, ethoxy, n—propoxy, 1lsopropoxy, 1i-

tert-butoxy, n-pentoxy,

isopentoxy, l-ethy lﬁ?erAy I-methyvibutoxy, 2-

3

nethylbutoxy, 3-

b
methylibutoxy and n-hexo: Parta

")

~ular preference is given to a
linear or branched alkoxy radical haxing 1 to 4

g preferred are methoxy,

ethoxy, n-propoxy,

Halogen in the context of the invention is fluorine, chlorine

and bromine. Preference is glven to fluorine.
Hydroxyl in the context of the invention is CH.

.

ic saturated heterccycle is a monocyclic saturated

heterocycle which has 4 to 6 ring atoms and contains a heteroatom
or a heterogroup from the group of O, S, 30 and S0z. A heterocycle
having a heterocatom or a heterogroup from the group of O, SO and

preferrsd. Examples include: oxetane, tetrahydrofuran,
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N

; 1-dioxidotetrahydro-2H-thiopyran-

1
3-vl, i,1-dioxideotetrahydro-2H-thiopyran—-2-vl,

b 1,1~
dioxidotetrahydro-2H-thiopyran-4-yi, 1,1"

dioxidotetranydrothiophen-3-vy1l,

r
2-v1, 1,1-dioxidothietan-2-vy1

Particular preference is giv

tetrahydrofuran. Very particular preference is given to oxetan-

A symbol * at a bond denotes the bonding site in the molecule

0

When radicals in the inventive compounds are substituted, the
radicals may be mono- or polysubstituted, unless specified
otherwise. In the context radicals
which occur more than o

another. Substitution b C 7 r thr identical or

different substituents is

of R! 1s a Cz-Ce-alkyl radical substituted

A preferred embodi

by 1, 2 or 3 fluorine atoms. Particular preference is given to

1 and 4,4,4~

2,2,2-trifluorcethyl, 3,3, 3-triflucropropy

trifluorobutyl. Very particular preference is given te a 4,4,4-

1~Ca-alkoxy or trifluorometho

trifluoroethoxy. Very particular preference 1is given to 3-
hydroxy—-2-methylbutyl, 3~methoxypropvl, 3-hydroxypropyl, 3-
trifluoromethoxypropyl, methoxyethyl or Z-hydroxyethyl.
fispecially preferred is the 3-hydroxy-3-methylbutyl

are Zw(metnylsulph,HV1 ethyl oxr 3-(methylsulphonyl)propyl. From
“he latter group - sulphonyl)ethyl 1s particulari
the latte Jroup, {methylsulphonyl)ethy 1s particulariy

Additionally preferably, R! is a C.i-Cz-alkyl radical substituted
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3

i
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dioxidotetrahydrothiophen-3-yl, 1,l1-dioxidetetrahyvdrothiophen-
T

o

2-vl, 1,1-dioxidothietan-2-vyi fol's 1,1~-dioxidothietan-3-v1.

Particular preference is given here to oxetanyl. Very particular

;_u
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SC-, i.e. is an R7-substituted -80;- r
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radical substituted

T
by R78C;— or R780-, in the context of R!, preference is given to

,,__I

by a Ci=Csalkyl-302 or a C:i~-Ces-alkyl

gl 2 . P

SC. For RL, preference 13 given here egpecially to
and methylsulphonyipropyl. Very particular

1
preference is given here to methylsulphonylethyl.

For R°® preference iz given to an unsubstituted Ci-Ci—alky]

I3 o} P

radical oy a tri-fluorine-substituted C;-Ci- a¢v

Particular preference iz given

o Z,2,2-trifluorocethvl. Very particular preference iz given to
14 ¥ 4 }

triflucoromethyl or 2,2,2-trifluoroethyl.

=
6}
ek
—
-
<

|_._

unsupstituted or mono- or po]_*_\/s;uk::vstj_tuted oethq§ or

differently by fluorine, hydroxyl or an R%, R/80., RS0 or R3O

R2 and R3 always have the same definition and are boeth either

~

R® is halogen, cyano or C1-Cz-alkyl, where the C1-Cz-alkyl

radical is unsubstituted or mono~- or polysubstituted identically

or differently by halogen or hydre
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'
H

s

DD
H

RS is hydrogern, fluorine, chlorine or C1-Cs-alkyl;

RE is oxetanyl or tetrahvdrofuranyl:

5 g
]
.'_

R7 is Ci~Cy~alkyl, whers the Ci-Cy—alkyl radi

T

ca
unsubstituted or monosubstituted by hydroxyl or by cyclopropyl

o
o
T

]
Q.

RS is unsubstituted C:~Ci—alkyl or tri-fluorine-substit

and the diastereomers, enantiomers, salts, solvates or solvates

-

Preference is additionally given to compounds of the formula (

Co=Ce~alkyl 1s moncsubsgstituted by hydroxyl, Rf, R7SC,, or RTO,

Rz and R? zlways have the same definition and are both either

hydrogen or methyl;

R4 is an unsubztituted or mono- or poly-halogen-subsztituted

C1=Cz~alkyl radical or a C:-Csz-alkyl radical substituted by one

a Ci-Csz-alkyl

substituted by one

three fluorine atoms;

PE e RO y fluorine o© Ci—Ca—allvle

I 1= MJ/LA]_'ugen, oy ine oxr Li—usa a..;,) R
7 - 7 s .

R ls Cy~Cz-alkyl;

RS is C1=-Cy~alkyl, where the Cy=Cy=alkyl radica

unsubstituted or mono-, di- or tri-fluocrine-substituted;

and the diastereomers, enantiomers, sa

»f the =zalts thereof.

Particular prefersnce is also given to compounds of the genera
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R! is 4,4, 4-trifluocrobutyvl, 3-hydroxy-3-methylbutyl, 3-
hydroxvbutyl, 3-methoxypropvi, 3-hyvdroxypropyl, 2-hydroxy-2-
methylprepyl, 3-hydroxy-2, 2-dimethvipropyl 3=
trlfLuoromethﬁxyprfpyl, 2-methoxyethyl, 2~hydL>x rethyl, 3~

sryeyclopropylyethyl:

R¢ is difluoromethyl, trifluoromethyl or methyl: anc
RS 1s hydrogen oxr fluorine;
by a Grignard reaction with methylimagnesium bromide.

The inventive compounds act as inhibitors of IRAKS kinase and

have ar pharmacological activity spectrum.

®

ect matter mentioned above, the
present invention also provides the use of the inventive

compounds for treatment and/or prophviaxis of diseaseszs in man

and animals.

Treatment and/or prophyviaxis of gynascologi 3
inflammatory skin disorders, cardiovascular disorders,
pulmonary discrders, eye disorders, autoilmmune discorders, pain
disorders, metabelic disorders, gout, hepatic disorders,
metabolic syndrome, insulin resistance and cancers with the
inventive TRAK4 inhibitors is particularly preferred.

The 1nventive compounds are suitable for prophylaxis and/or
treatment of wvarious disorders and disease-related states,
cgpecially discrders mediated by TLR (except for TLR3) and/or

the IL-1 receptor family and/or disorders whose path

Q
l_._l
O
«Q
3
'..
[¥4]

mediated directly by IRAK4. TRAK4-associated disorders include
multiple

Alzheimer's

Royvanagi-Harada syndrome, lupus erythematosus, psoriasis,
gpondyloarthritis and arthritis.
The inventive compounds can also be usaed for prophyvlaxis and/or

treatment of discrders mediated by MyD8E and TLR {(except for

TLR3). This includes multiple sclercsis, rheumateid arthritis,

spordyloarthritis (especially pscoriatic spondylcoarthritis and
Rekhterev's disease), metabolic syndrome incliuding insulin
resistance, diabetes mellitus, osteocarthritis, Sidgren

syndrome, giant cell arteritis, sepsis, poly=- and
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dermatomyositis, skin disorders such as psoriasis, atopic
dermatitis, alopecia areata, acne inversa and acne wvulgaris,

pulmonary disorders such as pulmonary fibrosis, chronic
obstructive pulmonary disease (COPD), acute respiratory distress
gyndrome  (ARDS), acute lung in
pulmonary hypertension.

Because of the chanism of action of the inventive compounds,

d/or treatment of the TLR-

]
chronic inflammatory bowel disorders such as ulcerative colitis

inventive compounds is also suitable for treatment and/or

Lar degeneration and uveitis; cardiovascu:
as atherosclercsis, myocardial reperfusion damage, myocardial
infarction, hypertension and neurclogical disorders such as
Alzheimer's disease; stroke and Parkinson's.

The mechanism of action of the inventive compounds also enables
the prophylaxis and/or treatment of hepatic disorders mediated

by TLR and the IL-1 receptor family, especially NAFLD, NASH,

The srophviaxis and/or  treatment of pruritus and pain
I J o o ¥
esgpecially of acute, chronic, inflammatory and neurcpathic pain,

is also provided by the inventive compounds.

of the mechanism of action of the inventive compounds,

they are suitable for prophylazxis and/or treatment of

oncological disorders such as lymphoma, chronic lymphatic
leukaemia, melanoma and liver cell carcinoma, breast cancer,
prostate cancer and Ras-dependent tumours.

Moreover, the inventive compounds are suitable for the treatment

i/or prevention of discorders mediated via the IL-1 receptor
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inflammation-induced pain, ower Dback pain, cancer pain,

1
chemotherapy—-associated pain, HIV treatment-induced neuropathy,
burn-induced pain and chronic pain.

The present discleosure further also provides a method or
treatment and/or prnvention of discorders, especially the

disorders mentioned above, using ffective amount of at least

G
[+3]
=5
3
®
bt

one of the inventive compounds.

or "treating" includes inhibition, retardation, checking,

VGOMLTigg or healing of a
injury or a health problem, or the development, the course or
the progression of such states and/or the symptoms £ such
states. The term "therapy" is understocod here to be synonymous
with the term "treatment™.

ntion™,

The terms "pre

synonymously in the context of the present invention and refer
to the avoidance or reduction of the risk of contracting,

experiencing, suffering from or having a diseass, a condition,

-

roblem, or a development or

RO
M &

a disocorder, an injury or a health

o)

advancement of such states and/or the symptoms of such states.

The treatment or prevention o a disease, a c¢ondition, a
disorder, an injur'f or a health problem may be partial or

complete.

The inventive compounds can be used alone or, if required, in
combination with other active ingredients. The present invention
rther provides medicaments containing at least one of the

T
inventive compounds and one or more further active ingredieits,
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or preventicn of the abovementioned

disorders. Preferred examples of active ing“edients suitable for

General mentlon mayv be made of active 1ingredients such as
1 ilins, wvancomycin, clprofloxacin),

naftifin, nystatin) substances and gamma glokbulins,
immunomodulatory and  immunosuppressive  compounds  such as

cyclosporin, Msthotrexat®, TNF antagenists (e.g. Humira®,,
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Canakinumal, Rilonacept), phosphodiesterase irnhibitors (e.g.
Jak/STAT in general (e.g. Tofacitinib, Baricitinilb,

GLPGO634), lefluncmid, cyclophosphamide, rituximab, belimumab,

,_

tacrolimus, rapamycin, wmycophenolate mofetil, ir

wterferons,

non-stercidal anti-inflammatory substances (NSAIDS) (aspirin,

ibuprofen, naproxen, etodolac, celecoxib, colchicine).

The following should be mentioned for tumour therapy:
b,

immunotherapy {e.d. aldeslesukin, alemtuzumalb, basilixima

=

catumaxomab, celmoleukin, denileukin diftitox, aculizumab,

edrecolomalb, gemtuzumalb, ibritumomab  tiuxetan, imiquimod,

o
0]
of
)
o
3
ﬁ‘
D
=
)
0]
H

interferorn-alpha, interferon On-Janmina,

ipilimumab, lenalidomid, ofatumumalb,

oprelvekin, picibanil, pierixafor, polysaccharide-K,
sargramostim, sipuleucei-T, Tasonermin, teceleukin,
tocilizumab), antiproliferative substances, for example but not
exclusively amsacrin, arglabin, arsenic tricxide, ESUarwginase,
bleomycin, b

peplomycin, trastuzumab, rituximab, obinutuzumab, ofatumuma

o

togsitumomal, aromatase inhibitors ({(e.g. exemestan, fadrozol,

formesgtan, letrozol, anastrozol, vorozol), antioestrogens (2.J.

‘h

chlormadinon, fulvestrant, mepitiostan, tamoxifen, toremifen),

cestrogens {e.qg. oestradiol, polyoestradiol phosphate,
raloxifen), gestagens {e.g. medroxyprogesteron, megestrol),

rase T inhibitors (e.qg. irinotecarn, topotecan),
&

-4

o+
O

¢}

=

et

0

O

=

0]
IR
sl

n

D

inhibitors (e.g. amrubicin, dauncrubicin,
elliptiniumacetat, etoposid, idarubicin, mitoxantron,

teniposid), microtubuli-active substances (e.g. cabazitaxel,

eribulin, paciitaxel, vinblastin, vincristin, vindesin,

endamustin, carmustin,

lomustin,

procarbazin, ranimuastin, streptozotocin,

iiotepa, trecosulfan, trofosfamid, vorinostat,
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romidepsin, pancbincstat); substances which affec! cell
differentation processes, such as abarelix, aminoglutethimid

bexaroten, MMP  inhibitors (peptide mimetics, nonmpegtire

BMS-2752¢81, clodreonate, princmastat, doxycycline) mTOR
inhibitors {e.qg. sirolimus, evercllimus, temsirolimus,
zotarolimus), antimetabolites (e.g. clofarabin, doxifluridin,
methotrexate, S-fluorouracil, cladribin, cytarabin, fludarabin,
mercaptopurin, methotrexate, pemetrexed, raltitrexed, tegafur,
tioguanin), platinum compounds (=.g. carboplatin, Ab{]abln,
cisplatinum, eptaplatin, lobaplatin, miriplatin, nedaplatin,
sxaliplatin);  antiangiogenic compounds (s.g. bevacizumab),
antiandrogenic compounds {(e.qg. bevacizumab, enzalutamid,

flutamid, nilutamid, bicalutamid, cyproteron, cyproteron

acetate), proteasome inhibi bortezomilk, carfilzomib,

oprozomilk, ONYX0914), gonadoli

{e.qg. abarelix, buserelin, deslorelin, ganirslix, goserelin,
histrelin, triptorelin, degarelix, leuprorelin) methionine

aminopeptidase inhibitors (e.g. bengamide derivatives, TNP-470,

PI-2458), heparanas inhibitors {e.qg. ST0001, PI-88);

e /
inhibitors against genetical_y modified Ras protein (e.g.
farnesyl transferase inhibitors such as lonafarnib, tipifarnib},
H3P90 inhibitors (e.g. geldamycin derivatives such as 17~

llylaminogeldanamycin, 17-demethoxygeldanamycin (17AARG), 17~

a
DMAG, retaspimycin hydrochloride, IPI-493, AUY922, BIIBO28, STA-

2020, KW-2478), kinesin spindle protein dinhibitors (e.q.
SB715992, SB743%21, pentamidine/chlorpromazine), MEK (mitogen-
activated protein kinase kinase) inhibitors (e.g. trametinib,
BAY 86-9766 (refametinib), AZD6K244), kinase inhibitors (e.g.:
sorafenil regorafenilb, lapatinib, Sutent, dasatinib,

BMS-908662, GSK2118436, BAMG 706, erlotinib,

imatinib, nilotinib, pazopanib, roniciciib,
sunitinib, vandetanib, vemurafenib)}, hedgehog signal inhibitors

{e.g. cyclopamin, vismodeqib), BTK (Bruton's tyrosine kinase)

/pan—-JAK (janus kinase) inhibitor
b, tofacitinib, acritinib,
VX-50%, AZD-1480, 7TG-101348), PI3K

Y 80~6946 (copanlisib), ATU-027,

T
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K-2126458, buparlisib, PF-4691502, BYL~-719,

S
XL-147, ¥L-765, idelalisib), SYK (spleen tyrosine kinase)

inhibitor {e.g. fostamatinib, Excellair, PRT-062607), pb3 gene
therapy, bisphosphonates {e.g. etridonat, clodronat,

tiludronat, pamidronat, alendronic acid, ibandronat,

risedronat, zoledronat). For combination, the following active

e
ingredients should also be mentioned by way of example but not
exclusively: rituximal, cyclophosphamide, doxorubicin,
doxorubicin in combination with cestrons, vincristine,

b4
chlorambucil, fludarabin, dexamethasone, cladribin, prednisone,
1

arubicin, alitretinoin, bisantren,

|..4

evofolinate, capecitabin, carmofur,
clodronic acid, r“miplostim, crisantaspase, darbepoetin alfa,
decitabin, denocsumab, dibrospidium chloride, eltrombopadg,

endostatin, epiticstancl, epoetin alfa, filgrastim, fotemustin,

gallium nitrate, gemcitabin,

dihydrochloride, ycarbamide, improsulfan, ixabepilon,

isurid, lonidamin, masoproco

aminolevulinate,
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st
miltefosin, mitoguazon, mitomyecin, mitotan, nelarabin,
nimotuzumal, nitracrin, omeprazol, palifermin, panitumnumnab,
pegaspargase, PEG epcoetin beta {(methoxy-PEG epoetin beta},
pegfiligrastinm, peg interferon alfa-Zb, pentazocin, pentostatin,
Ierfov"amid, pirarubicin, plicamycin, poliglusam, porfimer-

guinagolid,

Also suitable for tumour therapy is a combination of a non-drux

3 I

therap such as chemotherapy {e.g. azacitidine, belctecarn,

encc1tab1ne, melphalan, valrubicin, vinflunin, zorubkilicin),
radiotherapy {(e.g. I-125 seeds, palladium~-103 seed, radium-223

a
hloride) or phototherapy (e.g. temoporfin, talaporfin) which
is accompanied by a drug treatment with the inventive IRAK4

apy such as
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antibodies, anti-T-lymphocyte globulin/anti~lymphocyte glebulin
for organ transplants. Vitamin D3 analogues, for example

calcipotriol, tacalcitol or calcitriol, =salicvliic acid, urea,

ciclosporine, metho efalizumalb for dermatological
disorders,

Mention should also be made of medicaments comprising at least

o

one of the inventive compounds and one or more further active
ingredients, especially EP4 inhibitors {prostaglandin EZ
receptor 4 inhibitors), P2ZX3 inhibitors (PZX purinoceptor 3),

PTGES inhibitors {(prostaglandin E synthase inhibitors) or AKRIC3

inhibitors {(aldo-keto reductase family 1 member C3 inhibitors)
A i 7 f
o

The inventive compounds can act systeml

()

ally and/cr locally. For

this purpose, they can be administered in

3]

takle manner,

example by the oral, parenteral, pulmonal, nasal, sgublingual,

5
1
4

ingual, buccal, rectal, dermal, transdermal or conjunctival

-

[63]
o
e
I
b
8
7
e
o
e
i
T
[}
et
[99]
o
0]
3
T

route, via the ear or ac
The inventive compounds can be administered in administration

=y

forms sultable for these administration routes.

which work according to the prior art and release the inventive
compounds rapidly and/or in a modified manner and which conta
the inventive compounds in crystalline and/or amorphous and/or

dissolved for for example tablets {(uncoated or coated tablets,

compound) , tablets or films/oblates which disintegrate rapidly
in the oral cavity, films/lyophilizates, capsules (for example
es), sugar—-coated tablets, granules,

pellets, powders, emulsions, suspensions, aerosols or solutions.

+
2]

accomplished with avoidance o

[0}
T
-3
)
ot
i
C
]
@]
[$)]
]
o2
®

Parenteral adminisi

+-

a resorption step {(for example by an intravenous, intraarterial,

[

ade
'

intracardiac, intraspina or intralumbar route) oy Wit

s
.

inclusicn of a rescorpticon (for example by an intramuscular,

subcutaneous, Iintracutansous, per

¥ ')

cutanecus or intraperitoneal

route) . Administration forms suitable for parenteral
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administration include preparations for intection and infusion

in the form of solutions,; suspensions, emulsions, lyophilizates

For the other administration routes, sultable examples are

inhalable medicamsnt forms (including powder inhalers,

- e ) P 3 4 - e Y rage . . - R, e g T e
nebulizers), nasal drops, soluticns o©r sprays, tablets,
films/oblates or capsules for lingual, sublingual or Dbuccal

capsules, agueous suspensions (lotions, shaking mixtures),
ipophilic suspensions, ointments, creams, transdermal
therapsutic systems (e.9. patches), milk, pastes, foams,
gprinkling powders, implants or stents.

e 1s given to oral or parenteral administration,
y oral administration.

The inventive compounds can be converted to the administration

formg mentioned. This can be accomplished in a manner known per

se by mixing with inert, nontoxic, pharmaceutically suitable

excipisnts. These include carriers {(for example
microcrystalliine cellulose, lactose, mannitol), solvents (e.q.

mulsifiers and dispersing oxr

polyvinylpyrrcoclidone), synthetic and natural polymers {(for
example albumin), stakilizers (s.g. antioxidants, for example
I

ascorbic acid), colorants (e.q. for example

ron oxides) and flavour and/or
'he present inwvention further provides medicaments which
comprise at least one inventive compound, typically together

.

with one or more inert, nontoxic, pharm aheubicaély suitak

b
0]

excipients, and the use thereof for the aforementioned purposes.
eneral, 1t has been found to be advantagsous in the case of

parenteral administration to administer amounts of about 0.001

ﬂ
o)
3

to achleve effective results. In the case of oral administrat

the dosage is about 0.01 to 100 mg/kg, preferably about 0.01 to
=

Tt may nevertheless be necessary in some cases to deviate from

the stated amcunts, specifically as a function of the body
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the
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[0}
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225
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®
I
e}

welght, route of administration, individua
active ingredient, nature of the preparation and time or
interval over which administration takes place. Thus in gome

“icient to manage with less than the

abovementioned minimum amount, while in other cases the uppser

|.‘..
(_,_
=
Q)
¢t
!._
9]
3

n the case of admin

[
e
=
e
o
=
o
]
o
-
O
3
®
Q.
=
[
6]
T
o
0]
(®
B
Q
0]
®
Q
®
Q.

of greater amounts, 1t may be advisable to divide them into
e

several individual doses over the day.

examples which follow are percentages by welght: parts are parts

,_
>
<
-
=
6}
}_:
-
—
=
-t
.
n
¢}
}_.

ivent ratios, dilution ratios and concentration

data for the liquid/liquid solutions are based in each case on
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are carboxylic acids (Intermed

available or can be prepared by

example, European Journal of

1568, Chemical and Pharmace
8

2458, Synthetic Communicatic
2004, &G, 5‘, 11869 - 11874)

ezalqle, the reaction of

id, for example hy

also be prepared from the Intermed

bromine or 1odine as =subs

the inventive compounds

,,hesis schemes which follo

to routes known from the

Organic Chemis

with aguecus sodium

or — 1n the case

for example, Dalton
e carboxylic acids V3

termediat

DK/EP 3674298 T3

e .
ustrated by the

the literature
2rature (see, for

A o  ar
2003, 8, 1559 -

proceeding frow

S48 Lol e g ror

\

thyl)pyridine-2-

can opticnally
ar a chlorine,

in a c¢arbon

monoxide atmosphere, optioconally under elevated pressure, in the

triethylamine, with additi
solvent, for example dim

methods sse, for example, WO201Z

Communications (Cambridgs,
WOZ00661715). The Intermsdiates

. - - Y aYaVWi i
Synthesis, 2004, 10, 1619

T el 1 ety slic el
Chemical Scciety, 2013, 135

snce of a phospht

D

mple 1,3-

866, Chemical
1848 -~ 1949,
1

7

commerciasl

the American

1~orga L anc

1039 - 4043,
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. N Co
M N \W RN,

{rdennediste V1 fefermediate V2 intemediats V3
Synthesis Scheme 1
1

R4 ig methyl, ethyl, bsnzyl or tert-butyi.

R%, R® are each as defined in the general formula ({(I).

be obtained

{Intermediat

and reduction of the nitro group of Intermediate 1 with hydrogen
in the pressence of palladium on charcoal analogously to ¥
1

from Intermediate 2, it 1s possible to use wvarious coupling

@
U]
3
O,

iterature (Amino Acids, Peptide
Proteins 1in Organic Chemistry, Vol.3 - Building Blocks,

and Coupling Chemistry Andrew B. Hughss,

- Peptide-Coupling Reagents, 407-44

Rev., 2009, 38, 5606). For example, it is possible to use 1-(3-

dimethylaminopropyl}) -3-ethyicarbodiimide hydrochloride in

comblination with l-hydroxy—1H-benzotriazole Thydrate (HOBL,
1

WG2012107475; Biocerg. Med. Chem. Lett., 2008 , 18, 2093), {(1H-

slamine) =N, N-dimethylmethaniminium

125700~ 117---0) . (dimett’xylamino) =N, N-

vloxy)methanaminium hexafluorophosphate (HATU, CAS 148893~10~-
1), propanephosphonic anhydride {as solution in ethyl acetate

or DMF, CAS68957-94-8) or di-l1H-imidazol-l-yimethanone (CDI) as
coupling reagents, with addition of a base such as triethylamine
or N-ethyl-N-isopropylpropan-2-amine 1in each case tTo the

reaction mixture. Preference is ¢

TRTU and N-

given to the use

THE

L

)

ﬁ

ethyl-N-isopropylpropan—2-amine ir

&
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Intermediate 2

[oF
0]
Hh
o
i

=

R®> are each as red

Proceeding from the

2—-substituted

W

synthesis

those with
bromides, alky
alkyl halides
commercially
kno

wn  from

methyiben

approx

the presence of triethylamine see,

Bioo ic and Medicinal Chemistry, 14, 12

use of alkyl chlori
add
icdide. Bases
cotas

the

sium carbonate,

in SOme cases

yeclohexanamine. Useful

met h/lperWL din-2-one, DMF, DMSC or THF. Optional
halides or alkyl 4-methylbenzenesulphonates us

solvents include, for

intermediate 3

in the general formula

for example,

an alkali metal iodide szuch
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- 43 -

protﬁcting up beforehand (see also P. G. M. Wuts, T. W.

ve Groups in Organic Synthesis, Fourth

[0
b
(D
_)
o
)
b
D
0]
o]
[t/]
4]
T
™
Q
+
D
O
£

i
Bditi ISBN: 9780471€875L41) . If, for example, alkyl halide

O

(3

[SH

.

o
<

pmi
o
s

t-methylbenzenesulphonates having one or more hydroxyl
groups are used, these hydroxyl groups may opticnally be
protected by a tert-butvl(dimethyl}silyl group or a similar

silicon~-containing protecting group familiar to those skilled
T

in the art. Alternatively, the hydroxyl groups may alsc be
protected by the tetrahydro-2H-pvyran (THP) dJdroup or by the

acetyl or benzoyl group. The protecting groups used can then be

detached subsequent]

l—
ot
C

the synthesis of Intermediate 4, or

be detached usinq tet
as THF, for example.
example, Using
monohvdrate form).

detached by treatment

to thoze sgkilled in the art (see for xample Science ©
7
Thieme Verlag). If, for example, the functional
roup is a sulphide group, this can be oxidized by methods known
14 4
in the literature to i xide or sulphone group. In the case

Iphoxid ehalolble thi likewise be oxidized to a

sulphone X steps, it 1s possikle to
use, for example, acid (CAS 837-14-4) (in

,__.
el
N
[
N
[
=
O
O
S
&
O
o
h
O
[
ot
=)
D

oxidation of a

oxidation of ) ] ’ nethylsulphanyl)ethvl-1H~-pyraz
derivative : y nethylsulphonyl)ethyl-1HE-pyrazole
tosvlates used contain a

keto group, thi an be reduction methods known to

those skilled in art to an alcohol group (see, for example,

Chemische Rerichi 1920 for the use of sodium
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beronydride) . These oxidation or redu on steps can be effected
subsequently to the synthesis of Intermediate 4, or e

the synthesgis of the inventive compounds of the general formula

Intermediate 4 can be prepared via Mitsunobu

~

reaction (sse, for example, K. C. K. Bwamy et. al. Chem. Rev

2009, 109, 2551 - 2651} of Intermediate 2 with optionally

substituted alkyl alcohols. It is possible to utilize wvarious
phosphines such as triphenylphosphine, tributylphosphine or 1,2~
diphenviphosphincethane in combination with diisopropyl

azodicarboxylate (CAS 2446-83-5) or further diazene derivatives

mentioned in the

2009 109, 2551 - 2651). Preference is
5
i

triphenylphosphine and diisopropyl azodicarboxyiate. If the

alkyl alcohol bears a functional group it is possible - as in

{(further pointers can be

for known protecting group
found in P. G. M. Wuts, T. W. Greene, Greenefs Protective Groups
in Organic Synthesis, Fourth Edition, ISBN: 9780471697541) and

- as in the case of the abovementionsd reactions with alkyl

ingly to the synthesis of Intermediate 4, oxr e
after the synthesis of the inventive compounds of the general
formila (I). Proceeding from Intermediate 4, inventive compounds
5f the general formula (I) where RZ2 and R® are defined as Ci—Ce-
definition) may be obtained

example, the reaction of

a
te derivative with
nethyimagnesium  bromide 1in EP  2489663). For the Grignard
reaction, 1t is possible to  use alkylmagnesium halides.

en to methylmagnesium chloride or

have the same definition) may be cbtained by a reactiorn with an
c

alkyilithium reagent (cf., for example, the reaction of a methyl
&

2-anino-4-chlioro-1l-nmethyl-1H-benzimidazole~7-carboxylate

derivative with isopropyllithium or tert-butyilithium in
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If RY in the compounds of the formula (I-a) include

des a sult

o

functional group, it is optiocnally pcssible subsequently, ir

|___;
®©

b)

o]

analogy to Synthesis Scheme 3, to uge oxidation or reduction

+
C1on

c

reactions for preparation of further inventive compounds.

Synthesis Scheme 4

The substitusnts R, R%, R®> are each az defined in the general

ormuia (I). R?2 and R® always have the same definitior

[

—

and are

o}
O

th Ci~Ce-alky

Proceeding from Intermediate 1, it 1is possible to prepare

alternative manner {see Synthesis 3cl

neme

iate 1 1s converted to Intermediate

(o)

hesis Scheme 3 {(preparation of Intermediate

hen be converted to Intermediate 7 by
reduction of the nitro group. For example, the nitro group can

be reduced with palladium on carbon under a hydrogen atmosphere

{cf., for example, WO2013174744 for the reduction of 6~

isopropoxy-5S-nitro-1H-indazcle to é-izopropoxy-lH-indazol-5-

8¢-8) . The use of iron and ammonium chloride in water and ethan

O
—

is preferred. The preparation of Trntermediate 4 from
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Synthesis of the example compounds

Abbreviations and elucidations

DME N, N-dimet
DMSO dimethyl
THF tetrahydrofuran
RT rocom temperature
HPLC high-performance liquid chromatography
h hour{s)
HCOOH formic acid
MelN acetonitrile
min minute{s)
UPLC ultrahigh—performance liguid chromatography
DAD detec
ELSD evaporating light scattering detector
EST electrospray lonization
Q single quadrupo detector
CPG core-pulled precision glass
NH3 ammonlia

The

sodium chloride sclution always mneans a saturated

aqueous sodium chloride solution.

Methods

In some cases, the inventive compounds and precursors and/or

/

intermediates thereof were analysed by LC-MS.

Method Al: UPLC (MeCN-HCOOH) :
nstrument: Waters Acguity UPLC-MS SQD 3001; column: Acquity
UPLC BEH C18 1.7 50 x 2.1 mm; eluent A: water + 0.1% by vol. of
id (99%), eluent B: acetonitrile; gradient: 0-1.6 min

L. 6-2.0 min 99% B; flow rate 0.8 ml/min; temperature:

injection: 2 ul; DAD scan: 210-400 nm; MS ESI+, ESI-, scan

range 160-1000 m/z; ELSD
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Method AZ: UPLC (MeCN-NH;3):
Instrument: Waters Acguity UPLC-MS SQD 3001; column: Acquit
o

UPLC BREH Ci&8 1.7 50 x 2.1 mm; elusnt

acetonitrile; gradient: 0-1.6 min 1-

rate 0.8 ml/min; temperature:

10-400 nm:; M3 ESI+, ESI-, scan

range 160-1000 m/z; ELSD.

acid, eluent B: acetonitril
gradient: 0-1.7 min 2-90% B, 1.7-2.0 min 90% B; flow rate 1.2
ml/min; temperature: 60°C; injection: 2 pl; DAD scan: 120-390

nm; MS: Agilent TOF 6230.
nstrument: Waters Acquity; column: Kinetex ({Phenomenex), 50 x
ter + 0.05% by vol. of formic acid; eluent B:

1-99% B, 1.9-2.1 min 99% B; flow rate 1.5 ml/min; temperature:

~
400 nm.
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and the precursors and/or
intermediates thereof were purified by the following

HPLC methods:

e
[
i
[
(I)
ot
]
ol
o+
s
<
D

o)
e
0]

e}

]

QJ
o
s
<4‘
0]

Method Pl: system: Waters Autopurification system: Pump 2545,
Sample Manager 2767, CFG, DAD 2996, ELSD 2424, SQbD; column:
¥Bridge €18 5 pm 100 = 30 mm; eluent A: water + 0.1% by vol. of
formic acid, eluent B: acetonitrile; gradient: 0-8 min 10-100%
B, 8-10 min 100% B; flow: 50 ml/min; temperature: room

temperature; solution: max. 250 mg / max. 2.5 ml DMSC or DMF;
X 2.5 mli; detection: DAD scan range 210-4(
881+, ESI-, scan range 160-1000 m/z.

Method PZ: system: Waters Aut

Sample Manager 2767, CFOC, DAD 298¢, ELSD 2424, 50D 3100; column
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e
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b
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w

pm 100 x 20 mm; eluent A: water + 0.1% by veol. of
rile

1
formic acild, eluent B: acetonitri ient: 0-3 min: 65% B
isocratic, 3-13 min: €5-100% B; flow: 60 ml/min; temperature:

~

room temperature; solution: max. 250 mg / 2 ml DMSO; injecti

Method P8: system: Agilent: Prep 1280, 2 x prep pump, DLA, MWD,

Gilson: Liguid Handler 215; column:

mm; eluent A: ethancl, eluent B: metnanol; gr:dient: izocratic
50% B; flow: 25 ml/min; temperature: 25
ml N,N-dimethylformamide; injection: 10 x 0.7 ml; detection: UV
254 nm.

- 1

ibstance wmixtures were purified by column

e
o
193}
O
=3
[0}
{
)]
0
0}
169]

-
193}

chromatography on silica gel.

For preparation of some of the inventive compounds and th

o

precursoers and/or intermediates thereof, a column chromatography

purification {("flash chromategraphy") was conducted on sil

l_.l
Q
o)

devices from Biotage. This was done usin

O

cartridges from BRBiotage, for example the "SNAP Cartridge,
KP 8IL" cartridge of different size and "Interchim Puriflash

Silica HP 15UM flash column™ cartridges from Interchim of
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Starting compounds

Intermediate VZ-1

Methyl &~ {(2-hydroxypropan~-2-yl)pyridine-2-carboxylate

H,C
SESRYERN 0
N

OH o
“CH,

2.00 g (9.26 mnol) of 2-(é-bromopyridin-2-vl)propan—-2-ol (CAS

Y

638218~78-7) were dissoclved

ot
-
=]
N
(o)
=
=3
et
L.
h
]
pan)
0]
ot
-
oy
L
=

nel and 20 mi of

DMS30. Subsequently, 250 mg of 1,3~
bis (diphenylphosphino)propane, 130 mg of palladium(II) acetate

and 3 ml cf triethylamine

were added. The reaction mixture was

purged three times
stirred under a

The carbon monoxid

and the mixturs

he autoclave was deconmpressed,

DD

atmosphers at 100°C for 24 h
-t

water was added to the reac

v

ton mixture, and the reaction mixture
was extracted three times with ethyl
saturated agueocus sodium hydrogencarb
chloride sclution, filtered through a hydrophobi

concentrated. This gave 1.60 g of a crude product.

UPLC~-MS (Method Al): Re = 0.76 min (UV

o5

cdetector: TIC), mass foun

iy

o}

3

|_.J
]
o

Intermediate V3-1

Potassium 6~ {Z2-hydroxypropan-2-yl)pyridine-2-carboxylate

HSES‘C 2, | o

ot

1 were initilal

g of the crude product of Intermediate 0-
1

=

of potassium hydroxide was

O
~

(
1
[
[
o}
9)]
ot
(63}

0°C for 16.5 h. After

concentration, this gave 2.1 g of a residue which was used
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Methyl S-nitro-lH-indazole-S5-carboxylate
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washed with methancl, and the filtrate was concentrated. 3.53 g

'"H NMR (300 MHz, DMSO-dé6}: & [ppm] = 3.8% (s, 3 H) 6.0l {s, 2 H)
6.9¢ (s, 1 H) 7.79 - 7.91 {(m, 1 H) 7.99 (s, 1 H) 12.84 (br. s.,

Intermediate 3-1

Methyl B-{{[6-{triflucromethyl)pyridin-2-vljcarbonyl}aminoc} -

iH-indazole-8-~carboxylate

6-{trifluorcomethyl)pyridine-2-carboxylic

charged in 45 mli of THF. 9.07 g (28.2 mmol)

of O=-(benzotria

tetrafivoroborate and 4.92 ml {(28.2 rmol) >f N-ethyl-N-

~amino 1H~indazole~6~car@oxylate (Intermediate 2-1) were added
and the mixture was stirred at 25°C for 24 h. The reaction

mixture was filtered with suction through a membrane filter and

k)

the solids were washed with THF and with water, and dried in ¢
drying cabinet overnight. 7.60 g of the title compound were

ocbtained.

L.C~M {(Method 2Z2): Ry = 1.16 min
MS (ESIpos): m/z = 365 (M+H)*
HONMR (400 MHz, DMSCO-de6): & [ppml = 3.987 (s, 3 H), 8.13 - 8.27

T + QAT

Intermediate 3-2

Methyl 5B-{{[é6-{(diflucromethyl)pyridin-2-yvijcarbonyllamince)-1H-

indazole-6-carboxylate
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(1

2.85 g (23.5 mmol) of 6-{difluocrcocmethyl)pyridine-2-carboxylic
aclid were initial: har i Toml e TH 6.05 g (18.8 mmol)
C\‘.‘:

tetrafliucr

amine wer

for 10 mi

stirred a . ‘he reaction mixture was
admixed with water, and the precipitate was filtered off with
suction and washed repeatedly with water and dichloromethane.
This gave .53 g (27% of theory) of the title compound. The
phases of the filtrate were separated, the organic phass was
concentrated, admixed with a little dichloromethane and

suspended in an ultrascund bath, and the precipitate was

filtered off with suction. This gave a further 1.03 g of the

Intermediate 3-3

Methyl 5-{{ [~ {2~-hydroxypropan-2-yl}pyridin-2-

vl lcarbonyl lamine) ~18-indazole~6-~carboxylate
= i
H.C
H,Co S o
N

OH

2.10 g of potassium 6— (2-hydroxypropan-2-vlipyridine-2~
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930 mg (2.55 mmol) of methyi - ({ trifiucronethyl)pyridin-2-

]
B

rbonyl}amine) ~iH~indazole~-6-carboxyliate (Intermedia,e 3=
1), 1.06 g of potassium carbeonate and 212 mg of potassium iodide
were initially charged in 2 ml of DMF and the mixture was stirred
for 15 min. Then 0.62 ml of 4-bromo-2-methylbutan-2-ol was added

and the mixture was stirred at 60°C for 16 n. The mnis

admixed with water and extracted twice with ethyl acetate, and

the extract was washed three times with aturated sodium

.I]

chloride solution, filtered and concentrated. Column
chromatography purification on 2ilica gel (hsxane/ethyl acetats)
gave 424 mg of the title compound.

UPLC-MS (Method A2): Re = 1.21 min (UV detector: TIC), mass found

TH-NMR (400MHz, DMSO-dg): & [ppm]= 1.16 (s, & H}y 2.02 - 2.11 (m,

S5—-amino-

\)
’v)

1‘701’ XY 3 3~

mmol) of N-ethyl-N-

isopropylpropan—-2-amine were added and the mixture was stirred
at 25°C for 20.5 h. Water was added, the mixture was extracted
three times with ethyl acetate and the extractsz were wazhed with
godium chloride sclution, filtered through a hydrophobic filter

and concentrated. The residue was separated Dby column
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{triflucromethyl)pyridin-2-yllcarbonyl lamine) -2H-indazole~-6-

carboxylate

mmol} of methyl

onate and 228 mg

ile stirring, and

-+

g {(4.12 mmel) of (3-bromopropoxy) (tert-butyl)dimethylsilane
were added and the mixture was stirred at 25°C for 24 h. The

reaction mixture was filtered and the filtercake was washed with

ethyl acetate. The reaction mixture was partitioned between
e

ot
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te}
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Pt
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Purification of the residue by preparative HPLC gave 428 mg of

UPLC~-MS (Method Al): Re = 1.63 min
MS (ESIpes): m/z = 537 (M+H)*

JH NMR (400 MHz, DMSC-dé): & [ppm] = -0.02 - 0.06 (m,

[e)}
o
-
[e]
~J

)

7 .
LSy

LA
]
[
~
N
s
O
™.
xS

Nej
s
<

s, 9 H), 2.14 (quin, 2 H), 3.62 (t, 2 H), 3.

(t, 2 H), 8.20 (d, 1 H), 8.35 - 8.42 (m, 1 H), 8.43 - $.4% (m,

ntermediate 4-7

Methyl 5-{{[6-{2-hydroxypropan—-2-yi}pyridin-2-
vilcarbonyllaminoe) -2-{4,4,4-trifluorcbutyl) -2H-indazole-6~

carboxylate
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methyl DL-{{{6~-(2-hydroxypropan—2-

5

poetassivm carbonate were added and the mixture was stirred at
100°C for 23 h. Water was added, and the mixture was extracted
three times with ethyl acetate. The mixture was concentrated and
the product was purified by preparative HPLC. This gave 72 mg

10 >f the title compound.
UPLC~-MS (Method Al): Ry = 1.26 min (UV detector: TIC), mass found
44 .17,
Intermedlate 4-8

15 Methyl

E-{ [ {5-fluocreo-é-methylpyridin-2-yvli)carbonyl jamino}-2-

{3-hydroxy-3-methylbutyl) -2H-indazole-6-carboxylate
F

H,C” N CH,

OH
CH,

195 mg (0.46G mmol ) of methyvl H-amino-2~ (3-hydroxy-3-

Intermediate 7-1) were

I

methylibutyl)-2H-indazole-6é~carboxylate
5 of 5-fluoro-6-methylpyridine-2-

ntermediate 4-4 (Preparation

of a crude product were cbtained

min (UV detector: TIC), mass found

N
w
>
Y
I
o
(@
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Intermediate 4-9
Methyl 2= {3-hydroxy-3-methylbutyl) -5-{{ {(-methyipyridin-2-

vl}carbonyljamine}-28-indazole~6-~carboxylate

CH,
OH
CH,

5 methyl 5-amino-2-(3~hydroxy-3-
xyiate (Intermediate 7-1} were
f é-methylpyridine~2-carboxzyliic
reparation of Intermediate 4-4 (Preparation
mg of the title compound as crude
10 er analogous agqueocus workup.
UPLC~-MS (Method Al): Ry = 1.14 min (UV detector: TIC), mass found
396.00.
Intermediate 4-10
i5 Methyl 2-{3-{2,2,2-triflucroethoxy)propyl]-5-{{ {6~
{trifiucromethyli)pyridin-Z2-yllcarbonyl laminoc) ~2H-indazole-6~
carboxylate
F
F
O &
A mixture of 250 ng {(0.58 mmol) of methyl 5-({[6~-
20 {trifiucromethyl)pyridin-2-yl]lcarbonyllamino)-1H~-indazole~-6~
carboxylate (Intermediate 3-1), 193 wmg {(0.88 mmol) of 3~
bromopropyl 2,2,2-trifliucroethyl ether, 242 mg of potassium
carbonate and 145 mg of iodide in 3 mi of DMF was
stirred at 100°C for 20 h. Water was added, the mixture was
25 extracted with ethyl acetate and the extract was washed with
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preparative HPLC gave 52 mg of the title compound.

3

UPLC-MS (Method Al): Re = 1.39 min {(UV detector: TIC), mass found

-11
Methyl 5-{{ [6-{diflvoromethyl}pyridin-2-yl]lcarbonyl }amino} -2~

&
—
=<
o
-t
o
b~
=
=
o)
O
i_:
&
o+
[0}

{3-hydroxy-3~-methylbutyl) -2H~indazole~-8~carboxylate

10 2.00 g of methyl

l'_‘
2.
o
N
C
.

le-6-carboxylate were iAitially

1
charged in 40 ml of THF. 1.5%0 g of &-{diflucromethyl)pyridine-

2~-carboxylic acid, 2.78 g of O—(bgnzotria2ql—l—y’)—N}N}N‘,N’—
tetramethyluronium tetrafluoroborate (TBTU, CAS Number 125700~
i5 ¢7-6) and 1.5 ml of N-ethyl-N-isopropylpropan—-2—-amnine were added

and the mixture was stirred at RT for 24 h. Water was added, the
mixture was extracted three times with ethyl acetate, and the

combined organic phases were washed with sodium chloride

solution and filtered through a hydrophebic filter. The mixture
20 was concentrated and the residue was purified by column
chromatography on silica gel (hexane/ethyl acetate). This gave

0% g of the title compound as a yellow solld
UPLC-MS (Method Al): Rt = 1.15 min (UV detector TIC), mass found

432.00.

'H~NMR (400MHz, DMEO- @): & [ppmi= 1.17 (s, 6H), 2.04 - 2.11 (m,

N
w

9.05 (s, 1H), 12.49 (s, 1H).

(9]
o
-

ntermediate 5-1

N~ [6~ {Z-Hydroxypropan~2-yl} ~1H~indazol~5~-yl]1~-6~

{triflucromethyl)pyridine-2-carboxamide
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MS (ESIpes): m/z = 394 (M+H)*
'H NMR (400 MHz, DMSO-dé): & [ppm] = 3.23 (s, 3 H), 3.83 (t, 2
Hy, 4.56 (£, 2 H), 4.69 (d, 2 H), 5.77 {t, 1 8), 7.57 (s, 1 H),

(s, 1 HY, 11.20 (s,

|_.J
-
s
—

Example 3
N-[ 6~ {2-Hydroxypropan—-2-yl1} -2 {3—-methoxypropyl) -2H-indazol -5~
yvi]-é-{triflucromethyl)pyridine-2-carboxamide

)

LJcarbonylla
were dissolved in 500 pl of THF
mmol) of a 1 M n@thylmagnesiuJ
reaction mixture was stirred at

AV4

v, 1 ml of a saturated ammonium

‘,...x

25°C for 60 min. Subsequent

chloride solution was added cautiously and the mixture was
filtered. The aqueous phase was extracted twice with ethyl

acetates, and the organic phases were combinesd, filtered through

1. The residue was dissolved

a hydrophobic filter and

Y o
in 3 ml of DMSC and purified by preparative HPLC. The product-

0]

containing fractions were freeze-dried. 25 mg of the titl

UPLC-MS (Method Al): Re = 1.13 min
M3 (ESIpos): m/z = 437 (M+H)*

8.43 - 8.48 (m, 1 H), §.72 (s, 1 B), 12.36 (s, 1 H).

- [ 6~ (Aydroxymethyl) -2~ {3-methoxypropyl} ~2H-indazol ~-5-yli-6-~
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indazole-6-

5 =
L OL

thylmagnegium

solution in THF. Ths reaction mixture was stirred at
25°C for 60 min. Subsequently, 20 ml of a saturated agusous
ammonium chioride soluti were added cautiocusly and the mixture

was concentrated. The aquecus phase was extracted
ethyl acetate, and the organic phases were

dissolwved in 2.0 mli of DM30O and purified by pre
The product-containing fractlions were freeze-driec

title compound were obtainead.
UPLC~-MS (Method AZ): Rt = 1.032 min

{m, 1 H), 4.48 (¢, 2 H), 4.66 (dd, 2 H), 4.72 (d,
L Hy, 7.57 (s, 1 H)y, 8.1¢ {(d, 1 H), 8.33 - 8.42
- 8,47 {m, 1 Hy, 8.72 (s, 1 H), 12.36 (s, 1 H).
Example 9

eprarx

1. 30 mg of the
), 3.45 - 3,61

Nn{SH(Hydroxymethyl)n2m(oxatanm3mylmethyl)mQHmindazolm5“y1]m6m

{triflucromethyl)pyridine-Z-carboxamide

2= {oxetan-3-yilme

a were diss
mixture of THF/methanol (1:1}, and 8 mg (0.21
borohydride were added. The mixture was left to st

-ZH~-1in
olved in

mmol}

thyl)~5-({[6~
dazole-6-
1 ml of

of
at

a
sodium
25°C for

ir

60 min. The reaction mixture was concentrated, and the residus
was admixed with water. The suspension was stirred vigorousliy
for 15 min, and the solids were filtered off with s LLOD, washed

water and twice with diethyl ether,

and

dri
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H-NMR (300MHz
1.97 - 2.08 (m,
iH), 7.56 (=, 1
8.71 (=, 11),

12.49

21,

Sy
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ppml= 1.14 (s, 6H), 1.63 (s, €H),
.55 {m, 3H), 5.99 (s, 1H), 7.03 (t,
.00 (m, 1H), 8.24 - 8.38 (m, 3H),

Analogously to the preparation of Example 11 (Preparation Method
)y 3.00 g of methy 5-{{[6-(difluocromethyl)pyridin-2~-
vllcarbonyllamine) 2~ {3~-hydroxy-3-methylbutyl)~2H-indazole—-6~
carboxyliate (Intermediate 4-113 were reacted with 3M
methylimagnesium bromide sclution (in diethyl

purification of the crude product by extractive

ether

thyl

onyl) et

V1) N~

*}-\y

‘,
L

A

[a—

—

y

\

7 preparative HPLC,

1.37

Z-hydroxypropan—Z-yl)-2-[{2-
H-indazol-5-yl}lpyridine-2-carboxamids

i
i
O CH,

A mixture of 250 ng of 6~ {difluoromethyl}-N-[6~ (2~-hydroxypropan-
2-yl)~1H~indazol~-5-ylipyridine-2-carboxamide (crude product of
Intermediate 5-2), 144 mg of potassium iodide and 239 mg of
potassium carbonate in 2.5 mli of DMF was stirred at room
temperature for 15 min. 162 mg of Z-bromoethyl methyl sulphone
(0.87 mmol) were added and the mixture was stirred at 110°C for
3 h. Water was added, the mixture was extracted twice with ethyil

acetats and the extract was washed with semisaturated agqueous
godium chloride sclution, filtered through a hydrophobic filter
and cencentrated. The residue was purified by preparative HPLC
and the product fractions were additionally purified by column
chromatography purification on silica gel (hexane/ethy]
acetate). 40 mg of the title compound were cbtained.

IH~NMR  (400MHz, DMSO-de): & [ppml= 1.63 (=, 6H), 2.90 (s, 3H),
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Example 15
6~ (Difluoromethyl) ~N~[86~ {Z-hydroxypropan-2~-yl}) -2~ {3~
hydroxypropyl} ~2H~indazol-5-yllpyridine-2-carboxamide

1

hyl)silyl]loxyipropyl)—

.

MO CH,

luocromethyl) -N-[6- (Z-hydroxypropan-—
i Z2—-carboxamide (Intermediate 5-
2), 48 mg of potassium iodide and 239 mg of potassium carbonate

in 2.5 ml of DMF was stirred at room uemperature for 15 min. 218

mmol, 1.5 eqguivalents) of
tvl) dimet 1is 3 were added and the mixture was stirred at
butyl)dimethylsilane were added and the mixture was stirred at

110°C for 3 h. Ancther 1 equivalent of (3-bromopropoxy) (Lerit-

o}
[
ot
o
O
l._l
5
5]
o

thylsilane was added and the mizture was stirred at
hyisilane w dded and the mixture was stirred at
100°C for 4 h. Water was added, the mixture was extracted with
00 ;

washed with aqueous sodium

hobic filter and

o1}
joy
<
(\
@

oncentrated. The res: . fied by column chromatography
{hexane/ethyl acetate). %2 mg of the titls compound were
obtained.

Stage B:
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1H), 8.72 (s, 1H), 12.35%5 (s, 1H).

Example 18
N~-{ 6~ {2-Hydroxypropan-2~yl}-2-[3-{2,2,2~
triflucrcethoxy) propyll-ZH~-indazol-5~yl}-6-

{triflucromethyl)pyridine-2-carboxamide

= F

-

Analogously to the preparation of Example (Preparation Method

1)y 52 mne (C.10 mmol of methyl 2=13=(2,2,2~
trifiuorcethoxy)propyl] ~5—({ {6~ (ftrifluoromethyl)pyridin-2-

\

yvl]carbonyllamino)~2H-indazole-6~carboxylate (Intermediate 4-
3

10) in

-

ml of THF were reacted with 2 x 171 pl of 3M magnesiun

bromide soluticon in diethyl ether. Purification by preparative

HPLC gave 12 mg of the title compound.

(Method A1) : Re = 1.25 min (UV detector: TIC), mass found
504.16
IH-NMR (500 MHz, DMSO-de¢): & fppm] = 1.63 (s, oH), 2.20(gquin,

2H), 3.58(t, 2H),4.05(qg, 2H), 4.47(t, 2H),5.94(s, 1H), 7.58 (s,
14), 8.15 (dd, 1H), ©.32 (s, 1H), 8.36 (t, 1H), ©.45(d, 1H),
8.723 (s, 1H), 12.36 {s,1H).

5-Fluoro-N-[2- {3-hydroxy-3-methylbutyl} -8~ {2-hydroxypropan—2-

yv1} ~2H-indazol-5-yill-6-methvlipyridine-Z-carboxamide
F

HC™ TN

228 mg

/
{
'

0.231 mmol) of mesthyl S5-{[{(5~-flucoro-6-methyipyridin-2-
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~{2~[2~{1l-Hydroxyeyclopropyllethyl]-6- (2-hydroxypropan~-2-yl) -

5 2H-indazol~5~yl}-6-{triflucromethyl)pyridine-Z-carboxamide
OH

20 mg {(0.69 mmol) of N-{&~{Z-hydroxypropan—2-
vl]-é-{(triflucromethyl)pyridine mzm,ar,oxamide

g0 1) were initially charged in 5 mi of DMSO. 15% mg (0.96 ramol)
of 1-{Z~bromocethyl)cyclopropanol, 285 mg of potassium carbonate
and 171 mg of potassium iodide were added and the mixture was

tirred at 100°C for 5 h. Water was added and the mixture was

extracted three times with ethyl acetate. The combined organic

5 phases were washed with sodium chloride solution, filtered
through a hydrophobic filter and concentrated. The residue was
purified by preparative HPLC (column: Waters XBridge C18 5u
100x30mm, eluent A: water + 0.1% by volume of formic acid (99%),
eluent B: acetonitrile). Freeze-drying gave 45 mg of the title

o compound.
TH-NMR (500MHz, DMSO-ds): & [ppml= 0.18 - 0.22 (m, ZH), 0.48 -
0.52 (m, 2Hy, 1.62 (s, 6H), 2.08 (t, 2H), 4.54 - 4.60 (m, 2H),
5.36 (s, 1), 5.96 (s, 1H), 7.57 (s, 1iH), 8.16 (dd, 1H}, 8.34 -~
8.39 {(m, 2H), 8.45 (4, 1Hy, 8.72 (s, 1H), 12.36 (s, 1H}.

5
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Assessment of physiclogical =fficacy

IRAK4 kinase assay
The IRAK4-inhibitory activity of the inventive substances was

measured in the IRAK4 TR~-FRET assay (TR-FRET = Time Resolved

Fluorescence Resonance Enerqgy Transfer) described hereinafter.

Recombinant fusion protein from N-terminal GST {glutathione S§-

=y

virus-infected

0

transferase) and human IRAK4, expressed in baculc

insect «cells BTI-TN-5R1~4, cell line purchased from

No. B855-02) and purified wvia affinity

-
T
£

nvitrogen, cs
chromatograph was used as ey ne. The substrate used for ths
chromatography, was used as enzyme he substr sed r the
kinase reaction was the bilotinylated peptide bictin-Ahwx-

KKARF SOASFAEPG (C-terminus in amide forn which can be
KKARFSRFAGSSPSQASFAEPG (C-terminus irn mide form) w h n be

S)
jan
T
”D
N
=N
Q
TC
P
o
@

{

ry

o)

purchased, fox , from Biosyntan Gm

th

rom 20

For tThe assay, ferent concentrations in the range

.

0.0732 nM were prepared from a 2 mM scolution of the test
i

patted

substance in DMSO. 50 nl of the respective solution were pig
into a kblack low-volume 284-well microtitre plate {(Greiner Bic-
One, Frickenhausen, Germany), 2 ul of a sol 4

n

assay buffer {50 mM HEPES pH 7.5, - mM MgClz, 1.0 mM

dithiothreitol, 30 uM activated sodium orthovanadate, 0.1% (w/v)

of bovine gamma-globulin (BGG) 0.04% (v/v) nonidet-P40 {(3Sigma)]

were added and the mixture was Iincubated for 15 min te allow

»f the

the enzyme prior to

reaction. The kinase s then started by addition of 3
phosphate (ATP, 1.67 mM = final

il
substrate {(0.83 pM = final concentration in 5 ul assay volume:
0.5 pM) in assay buffer, and the resulting mixture wasg incubated

at 22°C for the reaction time of 45 min. The concentraticn of

the IRAK4 was adjusted to the respective activity of the enzyme
and set such that the assay was carried out in the linear range

Typlcal concentrations were in the order of about 0.2 nM. The
[~

FRET detection re

Rioassays; France,

chosphoserine antibody iMerck Millipore "STK  Antibody"
d & I I
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fellowing are mentioned by way of example: the compound
ntermediate 4-2 with an ICsy = 21.7 nM, Intermediate 4-3 with

an ICsg = 13.0 nM and Intermediate 4-4 with an ICse = 6.2 nM.
THNF~g secretion in THP-1 cells

With the e to test substances for

their abili of TNF-o {tumour necrosis

o
or aiph in THP-1 1 urman monoaoytic acute leukaeni

3]

)

involved in inflammatory

processe “hi @3 T secretion 1s triggered by

TRPMI 1460 medium with L-Glutamax (Gibco, Cat. No. 61870-044

—

Cat. No.
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15140-114)] and should not exceed a cell concentration of 1x10°
cells/ml. The assay is carried out in cell culture medium (RPMI
1

1460 medium with L-Gilutamax supplemented with FCS 10%).

{corresponds to

4000 cells) per well were dispensed into a 384-well test plate
{(Greiner, Cat. No. 78407¢), in each of which 40-50 nl substance
had been dissclved in 100% DM30. This was done using 10 different
concentrations in the range from 20 pM to $.073 nM for each
substance. The cells were incubated at room temperature for 150

P o iy G mEE e
il LPS (Sigma, Escherich: coli 055:B5,

r-\J
U

Cat. No. L5418) dissolved 1in cell culture medium (final

concentration 0.05 disgpensed intc each wsll.

As neutral control, cells were treated with 0.05 pg/ml LPS and

tes were centrifuged at 80 g for 30 s and incubated at

¢, 5% COz and 95% atmospheric humidity £

>f TNF-o was determined using the TNF-algpha
{Cisbic, Cat. No. 62TNFPEB/C). To this end, 2 ul of

solution in each case, consisting of anti-TNF-g-XLE65 conjugate
and anti-TNF-g~-cryptate conjugate dissolved in the

o
reconstitution buffer 1in accordance with the manufacturer's

instructions, were added for the HTRF {(Homog

i
o)

eneous Time-Resolved

\
Y

Fluorescence) test. After the addition, the mixture was

S o~

incubated either at room temperature for 3 h or at 4°C overnight.

The signals were then re at 620/665 nm using an HTRF-enabled

measuring instrument such as the BMG PheraStar.
The activity of the substances is as the ratio between

neutral and inhibitor control in The ICso wvalues were

calculated using a 4-parameter fit.

Table 2: ICss values of the example compounds with respect to

the secretion of TNF-g in THP-1 cells

Example

[
-3
(@}

[
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In vitro LPS {lipopolysaccharide}-induced cytokine production

in hwuman PBMCs (peripheral bklood mononuclear cells)

The effect of the inventive compounds of the general formula (I)
>n induced cytokine production in human PBMCs was examined.
Cytokine production was induced here by LPS, a TLR4 ligand,

IRAK4-mediated siqnal path.

©
.
n
ot
e}
o
@]
o+
l_.l
<
Q
pu
}_.l
O
]
O
F
t
A
—
®

this purpose, 15 ml of FicollmPaque {Biochro Cat.
No. L6115) were initially charged in Leucosep tubes and 20 ml

ood were added. After centrifugation of the blood at
800 g for 15 min at room temperature, the plasma including the
platelets was removed and discarded. The PBMCs were transferred
into centrifugation tubes and made up with PBS (phosphate-

huffered saline) (Gibco, Cat. No. 14190). The cel

was centrifuged at room temperature at 250 g for 10

supernatant was dJdiscarded. The PBMCz were resuspended in

complete medium (RPMI 1640, without L-glutamine (PAA, Cat. No.

o - s P
[e T

E15~-039), 10% FCS; 50 U/ml penicillin, 50 ug/ml streptomycin

{(PAR, Cat. No. P11-010} and 1% L-glutamine {Sigma, Cat. No.
G7513%) ).

-
The assay was also carried out in complete medium. The PRMCs
were sown in 96-well plates at a c¢ell density of 2.5x10°

cells/well. The inventive compounds

dilution in a constant volume of 100%
at €& different concentrations in the range from 10 pM to 3 nM
such that the final DMSO concentration was 0.4% DMSO. Prior to
the actual stimulation, the <c¢ells were then pre-incubated
therewith for 30 min. To induce cytokine zecretion, the cells
were stimulated with 0.1 ug/ml LFS {(3igna, Fscherichia colil

0128:B12, Cat. No. 1L2887) for 24 hours. Cell wviability was

determined using the CellTiter-Glo luminescent assay (Promega,
Cat. No. G7571 (GT755/G756R0)) in accordance with the

manufacturer's instructions. The amount of secreted TNF-a in the

cell culture supernatant was determined wusing The Human

manufacturer. By way of
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Compound 12 have activity

A

;...\
=

2

In vitro TLR-4/TLR-7-induced interleukin {(IL)-23 secretion of

human dendritic cells (DCs}

on the induced production of the pro-inflammatory cytokine IL~-

23 which plays an essential role for the generatio of TH-17
cells was examined in human DCs. It is stated that TH-17 cells

play a crucial role in the pathogenesis of disorders such as

rheumatold arthritis, psoriatic arthriti

jexl
|__
3]

{ankylosing spondylitis)
Nat. Rev. Rheumatol.,
Highlights, 2014; Isailovic et al., J. Autoimmun., 2015;

Staschke et al., J Immuncl., 2009). To detect the effect of the

compounds on IL production, human primary monocytes

{isolated from human PBMCs with the aid of magnetic separation

A

(Miltenyl Bictech, Monocyte

Isolation Kit, Cat. No. 130-091-153}

with addition of growth factors {(recombinant human GM-CSF

{PeproTech, Cat. No. 300-03] and IL-4 {PeproTech, Cat. No. 200-
04]1) in complete medium (VLE (very low endotoxin) RPMI 1640
-

Biochrom AG, Cat. No. FG14151, 10% Fetal Bovine Serum (FBS)

[Gibco, Cat -No. 10493-1063; 50 uM B-mercaptoethanol (Gibco,

Cat. No. 31350], 50 U/ml penicillin and sgtreptomycin [Gibco,

Cat. No. 15140-114}) were differentiated in culture over & days
to give DCs. After the DCs had been harvested, they were

resuspended in complete medium and sowr

,3
it
3
ol
Q
0]
=
—
Q.
0]
=}
n
b
ot
<<
O
i

2x107 cells/well in a 96-well plate {Costar, Cat. No. 35%9%8). The
inventive compounds were sub

concentrations in the range from 10 gM to nM. It was ensured

@]

here that the DMSO concentration present was always 0.1% DMS

for each of the ¢ concentrations used. There was a 30-minute

l"'

preincubation of the DCs with the iInventive compounds.

Thereafter, the DCs were then stimulated to produce IL-23 by

means of 10 ng/ml of LPS (Sigma, FEscherichia c¢olli serotype
0127:B8, Cat. No. L312%) (TLR4 ligand) and 2.5 pg/ml R-7/8

ligand RB48 (Invivogen, Cat. No. tlri-r848-5), both of which
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emoved and analysed by means of a commercially available human
.

TFNa ELISA (IFNalpha Multi-Subtype ELISA Kit, pbl Assay Scilence,

Cat. No. 411C85-1). The esguilts of the inhibition o<f IFNoa in

r
human plasmacytoid DCs are shown by way of example for Example

In vivo model of TLR-mediated inflammation

The inventive compounds of the general formula (I) were examined

cof in viveo TLR-medlated

»..J

for their in vivo efficacy in a model

inflammation. This meschanistic model particularly shows the

potential effect of the inventive compounds on TLR4-mediated

LPS—mediated inflammation model was used.

in this mode! female Balb/c mi

Germany,) Wel

anime
which the substance had been dissclved (substance vehicle) and

also with the vehicle in which the LPS had been dissclved. As

group was also administered Lntwapnr toneally (1.p.) with O.

mg in each case of LPS/kg body weight (Sigma, Cat. No. L43%1)
{lipopolysaccharides from E. coli 0111:8B4). In addition, the
positive control group was treated with the substance vehicle
described above. The substance was administered orally 16 hours

i

before induction of by administration of LES. To

examine the effect of the inventive compounds on the
inflammation, a final blood sample was taken from the animals

-
1
Ao

after 1.5 hours. The concentration of particular cytokines in

the plasma was determined using the Mouse ProlInflammatory 7-Plex
Tissue Culture Kit (MSD, Cat. No. K15012B) in accordance with
the manufacturer's instructions. IRAK4 inhibitors are effective
in the TLR-mediated inflammation model. Figure 3 shows the

amount of TNF-u in the plasma, which is reduced in a dose-

£

dependent manner by administration of Example Compound 11 in
comparison with the LPS-induced concentration.

In vive model of IL-IB-mediated inflammation
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T

O

. a4 1 - L be ey ] ST ey o~ - Y 3 ¢ 4 ~ P P
evaluate the potential efficacy of the Iinventive compounds

~
by

h

P

the general formula (I} in IL-1B-mediated disorders, IL-1§
was administered i.p. to female Balb/c mice {about 8 wseks old,
Charles River Laboratories, Germany) and the effect of the
inventive compounds on IL-1p-mediated cytokine secretion was
examined., There were 5 animals in each group. The

c
was treated with the vehicles used for dissolving the substance

and the IL-1f. The substance treatment groups and the positive

L

control group were each administered with 90 pg of IL-18 /kg
bedy weight (R&D, Cat. No. 401-ML/CF). The substance or its
vehicle in the positive control group was administered 6 hours
before the administration of IL-13. 2 hours after administration
of the IL-1f#, TNF-u was determined in the plasma after the final
removal of blood using the Mouse ProInflammatory 7-Plex Tissue

Culture Kit (MS

pasw

D, Cat. No. K150128B) in accordance with the

manufacturer'ts structi

elevated TNF-o plasma concentration whic

1 and 12.

treatment with Example Compounds 1

by Figure 4.
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compounds of the general formula (I), they were examined for

in vivo efficacy in an arthritis model. For this purpose,

male Lewis rats {about 100-12% g, Charles River Laboratories,

Germany) were each administered subcutanecusly with 100 pl of a
complete Freund's adjuvant (CFA) solution (M. tuberculosis H37Ra

0. There were n = 8 rats in each group. Both a healthy control
group and a disease control group were inc
Each control group was given p.o. treatment only with the vehicle

of the test substance. The treatment with different dosages of
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preventative manner, i.e.

starting from day 0, by oral administration. On day 0, the

starting condition of the animals was additionally determined
in terms of the disease activity scores (rating of the severity
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fmild for example,
inflammation extending over the
c

sarticular extent of Joint

ot

oy

[0}
e}

toes through the

tarsal

to the

or

.
H
L

and mild swell extending from the ankle to

ing

segments )

and moderate

1
4

,
-
ct
&3

and toes

before

ICcore

actlwlty W3S

onwards. Statistical analysis was

i
Q.
o]

~
o

comparisen with the control group by means of multiple
comparative analysilis (Dunnett’s test).
The 1i.v. administration of a éollage antlbody cocktail

including the
leads to acute

mice.
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induced
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arthritis
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This is illu

In vivo NASH mouse model

To

were

are fed ad
H#HFD32 from CLE:
randomized into
the groups does

are given daily

substance over 4

experimentally
each injected subcutaneously with 200 pg of str

STZ; Sigma-Aldrich, USA).

CHT7RL/6 mice

,,__I

induce NASH, 45 male 2-day—ol

eptozotocin

From an age of 4 wseks,

high-fat diet (HFD;

an age of € weeks, the

groups (15 animals per group). While one of
not receive any treatment, the other 2 groups

elither with

of the 4

treatment

Oon comp -week treatment,
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1

sacrificed painlessly under anaesthesia, and the

Q
}._
}._a
,*_J
]
,_
o
o
vt
o]

livers are removed and fixed for the histological study in

590

Rouin's solution (H. Denk, "Fixierung histclic

]

Tixing < Histologica reparations in: P. Bscl (2d. )
Fixing of Histolog 1l Preparat 18], 1n Bock (=d.)

"Romeis Mikroskopische Technik™ [Romei‘s MichSC\py

the liver samples are embedded in paraffin and 5 um—thick
paraffin sections are produced. Histologica:
iver are stained a) for the determination of the NAFLD activity
score  (NAS) with hasmatoxylin-ecsin (HC), and b)) for the
iver fibrosis with Picro-Sirius red (Waldeck,
Germany) . The NAFLD activity score is determined in the
ematoxylin-eosin sections with modification on the basis of
by D.E. Kleiner et al,, Hepatology 41

1). For the i

osis is determined with the aid of the

nstitute of Health, USA).
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diabetes (Aileen JF King; The use of animal models in diabetes

charmacology 166 (2012), 877-894).

M1(E) 801492, SDS) and tap water ad libitum. The animals are
randomized into 3 groups (10 animals per group) and treated
srally with the test substance over 6 weeks. During the study
pericd, bloced is taken from the animals at different tTimes

{(before commencement of Ltreatment, 3 weeks after commencement

of treatment and 2 days before the end of treatment) to determine

sensitivity parameters (e.g. HbAlc, glucose content,

o)

{

T

insulin content). In addition, an OGTT (oral glucose tolarance

.
t

—est) 1s conducted 1 day before commencement of treatment and 2

days after the end of treatment, likewise as a parameter for



(1]

-

b
[

s
w

(@3}

h)

LA

-

@]

8]

The anti-tumour act

general formula (I
models. this pur;
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or treatment

combinatio
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insulin sensitivity. In addition,

».41
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eatment <

size
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the HOMA~IR

(raU/1) * fasting level

i
JgLuacose

inventive comp
murine xenotr

o
T

female C.RB-17 SCID mice are lanted
e

o]
vy
i
i
P
{
{
[
=
-

mph7Mo,

mean tumour size of 20-30 nmﬁ, oral

ormences with an inventive compound

inventive

O
%
i
Q
-
=]
Q.
l._l
=]

d. The

=ated group has large
&

and body welght are determined thre

times per wesek. Decreasss 1in body ght are & measure of

treatment-related toxicity (> 10% = critical, stoppage in

treatment until recovery > 20% = toxic termination). The
1 14

(ram) =

&
,_*.

ight is also de

‘I‘d’i t E 1

comparative analysi

Figure 1: Inhibitio

h

or Exampie

standard deviations.

Figure 2:
{ ,pk_r

area iz dete

ent group on day

greatexr thar
tical analysis

the

Compound

Inhibition

stimulated human

o caliper gauge

RPN

vs. control ({(T/C) [tumour
x/tumour welght of
the ratio of tumour area of
ftumour area of the treatment group on day
group on day x]. A compound having

defined as active (effective).

is effected using single-factor ANOVA and
control group by means of pair-by-pair

{Dunnett's test).

of TIL-23 in human monocyte-generated DCs

(R837) - or (B)

Example Compound

imigquimod

of INF-a in (A)
&)

plasmacytoid DCs for
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1. Forbindelser med den almene formel (I)

idet C1-Cs-a kalet er substitueret

R'30z eller L7SO, cller

alet er substituere flere gange med et

3

og en eller flere gange med halogen,

ler flere gange med halogen

i
o)

.

substitueret Cz-Cs-cycleoalkyl, et

dikal R® eller R8B0O;

. N
uU

R? og R® aitid har den samme batydning og samtidig star for entsn
hydrogen eller Ci-Cg—alkyl;

=n eller flere

&
C
T
[99]
P
-
o
o
®
e
®
o
D
ot
fmi
0]
3
[

R* star for halogen, cyano, en us

gange, ens eller f)rskglligt fra hinanden substitueret Ci~Cg—
u

.
H
L

alkyl eller en usubstitueret eller en eller flere gange, ens

eller forskelligt fra hinanden substitueret Ci-Cs—-cycloalkyl, og
substituenterne er udvalgt fra gruppen halcgen og hydroxy:
R® star for hydrogen, halogen eller en usubstitueret el

eller flere gange med halogen substitueret C1-Cs~alkyl;

ringatomer, som indeholder et heterocaton et

eterogruppe

3
D
=~
fend
{
i
[
(]
]
oy

fra rakken O, 3, 30 og S0z;
R star for Chi=Ce-alkyl, idet C1~Ce~alkylradikalet er
bstitueret eller =r substituerst en eller flere gange, ens

u
eller forskelligt med halogen, hydroxy eller Ci:-Cgs-cycloalkyl;

RE star for C1-Ce~alkyl, idet C1-Ce-alkylradikalet er

ler er substitueret en eller flere gange, ens

cg deres enantiomerer, deres salte, deres

solvater deres zalte.
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R star for hvdrogen, fluor eller C1-Cs: alkyl;

R7 star for Ci1-Cs-alkyl.

7. Forbindelser ifelge krav 6, hvori

Rl gtar for et med methyi-S0; substitusret Cp-Ci-alkylradika!

R?2 og R® altid har den samme betydning og samtidig sté

R* star for methyl, ethy

N
; l-hydroxyethyl, Z2Z-hydroxypropan—2

alkyl, hydroxymethy]

2,2,2=-trifluc:y

RS star for hydrogs: fluor eller methyl.

o)
2

&)

hvor

r1

R? og

R¢ gtar for difluocrmethyl, triflucrmethyl eller methvi;

RS star for hydrogsn eller fluor.

9. orbindelser ifelge krav 8, hvori

R! stax for 3-{methylsulfonyl)propyl eller
{(methyisulfonyl)ethyl;

RZ og R® samtidig star for methyl;

R¢ gtar for difluormethyl eller trifluormethyl;

RS star for hydrogen.

10. Forbindelser ifelge krav 8, hvori

R! star for 3-{methyvlisulfonvyl)propy ellier
{methyiszsulfonyl)ethyl;

RZ2 og R® gamtidig star for methyl;

R star for methyl;

RS star for fluor, idet R® befinder sig i orthe-position
11. Forbindelser ifelge krav 1-10, nemlil

i) N-{&~{2-hydroxypropan—-2-vi;-Z-[3—-{methyisulfonyl)pr

-
o2
L
jal}
=]
=
s}

H-indazol-0-yl}-6~{(trifluorme

’D
=
)
L<

2 Lipyridin-2-cazr
2)

Tuormethyl)pyridin-2-carboxamid

i fluor-Ci~Cs—alkyl, difiuor-C:

pan-2-yl)—2=-[2- (methylsulfonyl)ethyl]-
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2~hydroxypropan—-2-yl)-2-

sulfonyl)ethyl]-2H-indazol~-5~yllpyridin-2-carboxamid.

12. TForbindelse

-2
-
t

af kravene til 11 til anvendelse en frémgangsmfde til

behandling og/eller profylakse af sygdomme.

13. Forbindelse med den almene formel (I) som d

ot

[
o

af kravene 1 til 1 il anvendels i en fremgangsmade

0}

behandling og/eller profylakse af tumorsygdomme, dermatologiske
sygdomme, sygdomme, kardiovaskulsre sygdomme,

pulmonale .yg%:LmA hthalmologiske sygdom n@ugolrgiske

sygdonmme,

sygdomnme, autocimmune sygdomme 0g smerter.

14. Forbindelse med
af kravene 1 til 11 til anvendelse 1 en fremgangsmade *Til
behandling og/eller profylakse af lymphomer,

makuladegeneration, psoriasis, lupus erythemastodes, multipel

sklerose, COPD, gigt, NASH, leverfibrose, insulinresistens, af
det metaboliske syndrom, af spondyloartritis og rheumatoid

artritis, endometricse samt erndoemetriose-associerede smerter og
andre endometriose-assoclereds symphomer sasom dysnencorrhoe,

dyspareuni, dysuri cg dyschezia.

}._.x
wn
53l
Q
o
o
|2
3
Q
®
-
(93}
]
3
®
o3
83
o
=]
o)
oy
=
®
et
0]
)‘“
[}
B
=
®
i
H
w
O
e
=
Q
]
th
b
=
®
=
0]
ot
[
0]
T

et

i1 anvendels i en fremgangsmade ti

iling og/eller profylakse af smerter inklusiv akutte,

kroniske betandte og neurcpatiske smerter fortrinsvis af
¥ 1

hyperalgesi, allodyni, smerter vad artritis {2azom

t-

ssteoartritis, rheunatoid artritis og spondyloartritis),
i

ramenstruell smerter, endometrioseassoc

*G

smerter, smerter ved interstitiel cystitis, CRPS

o
Q
(93]
o+
C

T
0]

3
o
P
@

leks regionalt smertesyndrom), trigeminusneuralgi, smerter
ved prostatitis, smerter forarsaget af rygmarvsskader,

betandelsesinducerede smerter kryvdssmerter, cancersmerter
14 A

kemoterx apiassocierede smerter, HIV behandlingsinduceret

neuropathi, forbrandingsinducerede smerter og kroniske smerter.
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iy
[
[N

rbindelse med den almene formel (1) som defineret i et
af kravene 1 til 11 til anvendelse zom lagemiddel.

i7. Forbindelse med den almene formel (I) til anvendelse 1ifglge
kravy 16, idet legemidlet anvendes til behandling cg/eller
profyliakse af tumorsygdommne, dermatologiske sygdomme,
gynaekologiske sygdomme, kardiovaskulazre sygdomme, pulmonale
sygdorame, ophthalmologiske sygdomme, neurologiske sygdomme,

stofskiftesygdomme, leversygdomme, inflammatcorisks sygdommne,

autoimmune sygdomme og smerter.

lymphoner, makuladegeneration, psoriasis, lupus erythematodes,

~

sklerose, CCPD, gigt,

insuliwL931sbenb, metabolizk  syndrom, spondyloartritis ole|

smerter og andre endometriose-assoclerede symptomer sasom

se ifwlige
kravene 16 og 17 til behandling og/eller profylakse af smerter

inklugiv akutte, kroniske, betendte og neuropatisks smerter,

allodyni, smerter wved artritis

Y

{sasom ostecartritis, rheumateid artritis og spondyloartritisy,

=nstruelle smerter, endometriocseassociereds smerter,

T,

postoperative smerter, smerter ved interstitiel cystitis, CRPS
{kompleks regionalt smertesyndrom), trigeminusneuralgil, smerter
ved prostatitis, smerter forarsaget aft rygmarvaskader,

betendelsesinducerede smerter, krydssmerter, ancersmerter,
i

Hm

kemoterapiassocierede smerter, HIV behandlingsinduceret
e

europathi, forbrandingsinducerede smerter og kroniske smerter.
indeholdende en forbindelze med formel (I) som

Cefineret i et af kravene 1 til 11 1 kombination med et inert,
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dispase activity score [§-8]

disease activity seore {4-16]
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