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SUBSTITUTED PIPERIDINES AS CCR3 ANTAGONISTS

Object of the present invention are novel substituted compounds of the formula 1,

A
A R’
0" °N
flo
R ONT TR
Lz

wherein R", R?, R® and R* are defined as in the description. Another object of the present
invention is to provide antagonists of CCRS3, more particularly to provide pharmaceutical
compositions comprising a pharmaceutically acceptable carrier and a therapeutically
effective amount of at least one of the compounds of the present invention or a
pharmaceutically acceptable salt thereof.

1

BACKGROUND INFORMATION

Chemokines are chemotactic cytokines, of molecular weight 6-15 kDa, that are reieased by a
wide variety of cells to attract and activate, among other cell types, macrophages, T and B
lymphocytes, eosinophils, basophils and neutrophils (reviewed in Luster, New Eng. J Med.,
338, 436-445 (1998); Rollins, Blood, 90, 909-828 (1987); Lioyd, Curr Opin Pharmacol., 3,
443-448 (2003); Murray, Current Drug Targets., 7, 579-588 (2006); Smit, Eur J Pharmaco!.,
533,277-88 (20086)

There are two major classes of chemokines, CXC and CC, depending on whether the first
two cysteines in the amino acid sequence are separated by a single amino acid (CXC) or are
adjacent (CC). The CXC chemokines, such as interleukin-8 (IL-8), neutrophil-activating
protein-2 (NAP2) and melanoma growth stimuiatory activity protein (MGSA) are chemotactic
primarily for neutrophils and T lymphocytes, whereas the CC chemokines, such as RANTES,
MiP-ja, MIP-1, the monocyte chemotactic proteins (MCP-1, MCP-2, MCP-3, MCP-4, and
MCP-5) and the eotaxins (-1,-2, and-3) are chemotactic for, among other cell types,
macrophages, T lymphocytes, eosinophils, mast cells, dendritic cells, and basophils. Also in
existence are the chemokines lymphotactin-1, lymphotactin-2 (both C chemokines), and
fractalkine (a CXXXC chemokine) that do not fall into either of the major chemokine
subfamilies.

The chemokines bind to specific cell-surface receptors belonging to the family of G-protein-
coupled seventransmembrane-domain proteins (reviewed in Horuk, Trends Pharm. Sci., 15,
158-165 (1204} Murphy, Pharmacol Rev., 54 {2):227-228 (2002); Allen, Annu. Rev.
Immunol., 25, 787-820 (2007)) which are termed "chemokine receptors.” On binding their
cognate ligands, chemokine receptors transduce an intracellular signal through the
associated frimeric G proteins, resulting in, among other responses, a rapid increase in
intraceliular calcium concentration, activation of G-proteins, changes in cell shape, increased
expression of cellular adhesion molecules, degranulation, promotion of cell migration,
survival and proliferation. There are at least eleven human chemokine receptors that bind or
respond to CC chemokines with the following characteristic patterns: CCR-1 (or"CKR-
1"or"CC-CKR-1") (MIP-la, MCP-3, MCP-4, RANTES] (Ben-Barruch, et al., Cell, 72, 415-425
(1983), Luster, New Eng. J. Med., 338, 436-445 (1998)); CCR-2A and CCR-2B (or "CKR-
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2A""CKR-2B"or"CC-CKR-2A""CC-CKR-2B") [MCP-1, MCP2, MCP-3, MCP-4, MCP-5]
{Charo et al., Proc. Natl. Acad. Sci. USA, 81, 2752-2756 (1994), Luster, New Eng. J. Med,,
338, 436-445 (1998)); CCRS3 (or"CKR-3"or"CC-CKR-3") [eotaxin-1, eotaxin-2, RANTES,
MCP-3, MCP-4] (Combadiere, et al., J. Biol. Chem., 270, 16491-16494 (1995), Luster, New
Eng. J. Med., 338, 436-445 (1998)); CCR-4 (or"CKR-4" or"CC-CKR-4") [TARC, MiP-la,
RANTES, MCP-1] (Power et al,, J. Biol. Chem., 270, 19495-19500 (1995), Luster, New Eng.
J. Med., 338, 438-445 (1998)); CCR-5 (or"CKR-5"OR"CCCKR-5") [MIP-la, RANTES, MIP-ip]
(Sanson, et al., Biochemistry, 35, 3362-3387 (1996)); CCR-6 (or"CKR-6"or "CC-CKR-8")
[LARC] (Baba et al., J. Biol. Chem., 272, 14893-14898 (1997)); CCR-7 (or"CKR-7"or"CC-
CKR-7" [ELC] (Yoshie et al., J. Leukoc, Biol. 62, 634-644 (1997)); CCR-8 (or"CKR-8"or"CC-
CKR-8"} [1-309, TARC, MIP-1p] (Napolitano et al., J. Immunal., 157, 2758-2763 (1998),
Bernardini et al., Eur. J. Immunol., 28, 5682-588 (1988)); CCR-10 (or"CKR-10"0r"CC-CKR-
10") [MCP-1, MCP-3] (Bonini et al, DNA and Cell Biol., 16, 1249-1256 (1997)) ; and CCR31
(or "CKR-11" or "CC-CKR-11"} [MCP-1, MCP-2, MCP-4}( Schweickart et al., J Biol Chem,
275 9550-9556 (2000)).

{n addition to the mammalian chemokine receptors, the Decoy receptors CCX-CKR, D8 and
DARC/Duffy as well proteins expressed by mammalian cytomegaloviruses, herpes viruses
and poxviruses, exhibit binding properties of chemokine receptors (reviewed by Wells and
Schwartz, Curr. Opin. Biotech., 8, 741-748 (1997); Comerford, Bioessays., 29(3):237-47
{2007)). Human CC chemokines, such as RANTES and MCP-3, can cause rapid mobilization
of calcium via these virally encoded receptors. Receptor expression may be permissive for
infection by allowing for the subversion of normal immune system surveiliance and response
to infection. Additionally, human chemokine receptors, such as CXCR-4, CCR2, CCR3,
CCRS and CCRS, can act as co receptors for the infection of mammalian celis by microbes
as with, for example, the human immunodeficiency viruses (HIV).

Chemokine receptors have been implicated as being important mediators of inflammatory,
infectious, and immunoregulatory disorders and diseases, including asthma and allergic
diseases, as well as autoimmune pathologies such as rheumatoid arthritis, Grave's disease,
chronic obstructive pulmonary disease, and atherosclerosis. For example, the chemokine
receptor CCR3 is expressed among others on eosinophils, basophits, TH2 cells, alveolar
macrophages, mast cells, epithelial ceils, microglia celis, astrocytes and fibroblasts. CCR3
plays a pivotal role in attracting eosinophils to sites of allergic inflammation and in
subsequently activating these cells. The chemokine ligands for CCR3 induce a rapid
increase in infraceliular caicium concentration, increased GTP exchange of G-proteins,
increased ERK phosphorylation, enhanced receptor internalization, eosinophil shape
change, increased expression of cellular adhesion molecules, cellular degranulation, and the
promotion of migration. Accordingly, agenis that inhibit chemokine receptors would be useful
in such disorders and diseases. In addition, agents that inhibit chemokine receptors would
also be useful in infectious diseases such as by blocking infection of CCR3 expressing cells
by HIV or in preventing the manipulation of immune cellular responses by viruses such as
cytomegaloviruses.

Therefore, CCR3 is an important target and antagonism of CCR3 is likely to be effective in
the treatment of inflammatory, eosinophilic, immunoregulatory and infectious disorders and
diseases (Wegmann, Am J Respir Cell Mol Biol., 36(1):61-67 (2007); Fryer J Clin Invest.,
116(1):228-236 (2006); De Lucca, Curr Opin Drug Discov Devel., 9(4):516-524 (2006)

The compounds of the instant application are useful for manufacturing a medicament for the
prevention and/or treatment of diseases wherein the activity of 2 CCR3-receptor is invoived.
Preferred is the manufacturing of a medicament for the prevention and/or treatment of a wide
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variety of inflammatory, infectious, and immunoregulatory disorders and diseases of the
respiratory or gastrointestinal complaints as well as inflammatory diseases of the joints and
allergic diseases of the nasopharynx, eyes, and skin, including asthma and allergic diseases,
eosinophilic diseases, infection by pathogenic microbes (which, by definition, includes
viruses), as well as autoimmune pathologies such as the rheumatoid arthritis and
atherasclerosis.

The problem underlying the present invention was the provision of novel CCR3 antagonists,
preferred with reduced side effects. it has been found surprisingly that substituted piperidines
of formula 1 are highly suitable as CCR3 antagonists, having less side effects, e.g. inhibition
of norepinephrine (NET), dopamine (DAT) or serotonin reuptake transporters (5-HTT) as
described by Watson PS, Bioorg Med Chem Lett., 16(21):5695-5699 (2008), or inhibition of
5HT2A, 8HT2C or Dopamine D2 receptors as described by De Lucca, J Med Chem.,
48(6):2194-2211(2005), or inhibition of the hERG channel! as described by De Lucca, Curr
Opin Drug Discov Devel., 8(4):516-524 (2006), or inhibition of the alpha1B adrenergic
receptor. :

DETAILED DESCRIPTION OF THE INVENTION

Embodiment of the present invention are compounds of formula 1, wherein

A
fd

A is CH,, O or N-Cys-alkyl;

R’ is selected from

e NHR', NMeR""

o NHR'Z, NMeR'?%

e NHCHxR'™;

« NH-Cse-cycioalkyl, whereas optionally one carbon atom is replaced by a nitrogen
atom, whereas the ring is optionally substituted with one or two residues selected
from the group consisting of Cy.g-alkyl, O-Cy.¢-alkyl, NHSOz-phenyl,
NHCONH-phenyl, halogen, CN, SO,-Cy.¢-alkyl, COO-C1.s-alkyl;

» a Coor10-bicyciic-ring, whereas one or two carbon atoms are replaced by nitrogen
atoms and the ring system is bound via a nitrogen atom to the basic structure of
formula 1 and whereas the ring sysiem is optionally substituted with one or two
residues selected from the group consisting of Css-alkyl, COO-Cy.¢-alkyl,
Cie-haloalkyl, O-Cye-alkyl, NO,, halogen, CN, NHSO,-Ce-alkyl, methoxy-phenyi;

e a group seiected from NHCH(pyridiny!)CH,COO-C¢-alkyl,
NHCH(CH,O-C1.s-alkyl)-benzoimidazolyl, optionally substituted with halogen or
CN;

¢ or 1-aminocyclopentyl, optionally substituted with methyl-oxadiazole
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R1.1

R1.2

is phenyl, optionally substituted with one or two residues selected from the
group consisting of Cis-alkyl, Coe-alkenyl, Cos-alkynyl, Cie-haloalkyl,
Cis-alkylene-OH, Cye-alkenylene-OH, C,e-alkynylene-OH,
CHyCON(Ce-alkyl)s, CHNHCONH-C4 ¢-cycloalkyl, CN, CO-pyridinyl,
CONRMR"2 COO-Cys-alkyl, N(SO-C1s-alky)(CH,CON(Cys-alkyl)z)
O-Cyg-alkyl, O-pyridinyl, SC,-Cye-alkyl, SO,-C,s-alkylen-OH,
SC,-Caecycloalkyl, SOo-piperidinyl, SO,NH-C, ¢-atkyl, SON(Cygalkyl),,
haiogen, CN, CO-morpholinyl, CH,-pyridinyl or a heterocyclic ring optionally
substituted with one or two residues selected from the group consisting of
Cye-alkyl, NHC alkyl and =0

R'" H, Cie-alkyl, Css-cycioalkyl, Cis-haloalkyl, CH.CON(C1.e-alkyl, ).,
CH,CC-azetindinyl, Cq.g-alkylen-Cas-cycloalkyl, CHa-pyranyt,
CH,-tetrahydrofuranyl, CHx-furanyl, Css-alkylen-OH or thiadiazoiyl,
optionally substituted with C;.s-alkyl;

R'"M2  H, Crealkyl, SO,Cie-aliyl:

or R""" and R""? together are forming a four-, five- or six-membered
carbocyclic ring, oplionally containing one N or O, replacing a carbon atom of
the ring, optionally substituted with one or two residues selected from the
group consisting of Ce-alkyl, Ci4-alkylene-OH, OH, =0;

or

is phenyl, wherein two adjacent residues are together forming a five- or
six-membered carbocyclic aromatic or non-aromatic ring, optionally containing
independently from each other one or two N, S, or SO, replacing a carbon
atom of the ring, wherein the ring is optionally substituted with Cy.4-alkyl or =0O;

is selected from -

e hetercaryl, optionally substituted with one or two residues selected from
the group consisting of Cyg-alkyl, Css-alkenyl, Cogalkynyl, Cae-cycioalkyl,
CH,COO-Cy-alkyl, CONR™'R22 COR'?°, COO-C.¢-alkyl, CONH,
O-C,.¢-alkyl, halogen, CN, SO.N(C4s-alkyl). ar hateroaryl optionally
substituted with one or two residues selected from the group consisting of
Cigalkyl;

¢ heteroaryl, optionally substituted with a five- or six-membered carbocyclic
non-aromatic ring containing independently from each other two N, O, S,
or SOy, replacing a carbon atom of the ring;

e a aromatic or non-aromatic Co . 10-bicyclic-ring, whereas one or two
carbon atoms are replaced by N, O or S each optionally substifuted with
one or two residues selected from the group consisting of N(C.e-alkyl);,
CONH-Cys-alkyl, =0O;

s a heterocyclic non-aromatic ring, optionally substituted with pyridinyt;

= 4 5-dihydro-naphthof2,1-d}iniazole, optionally substituted with
NHCO-Cs.g~alkyl,

R'#1 H, Cyealkyl, Cie-alkyiene-Cas-cycioalkyl, Cis-alkylene-pheny,
Ci-alkylene-furanyl, Cse-cycioalkyl, Cq4-alkylene-O-C,.4-alkyl,
Cy.g-haloalkyi or a five- or six-membered carbocyclic non-aromatic ring,
optionalty containing independently from each other one or two N, O,
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S, or SO,, replacing a carbon atom of the ring, optionally substituted
with 4-cyclopropyimethyi-piperaziny!

R'2Z W, Cie-alkyl;

R a five- or six-membered carbocyclic non-aromatic ring, optionally
containing independently from each other one or two N, O, S, or SO,
replacing a carbon atom of the ring;

R' s selected from phenyl, heteroaryl or indolyl, each optionally substituted with
one or two residues selected from the group consisting of Cy.g-alkyl,
Csg-cycloalkyl, O-Cye-alkyl, O-Css-haloalkyl, pheny!, heteroaryl;

R? is selected from the group consisting of Cye-alkylene-phenyl, C;s-alkylene-naphthyi,
and Cqe-alkylene-heteroaryl; each optionally subsiituted with one, two or three
residues selected from the group consisting of Cy.s-alkyl, Cis-haloalkyl, O-C,¢-alkyl,
0O-Cig-haloalkyl, halogen; ‘

R®  isH, Cirealkyl;
R4 is H, Cqe-alkyl;

or R® and R* together are forming a CH,-CH, group.

Anocther embaodiment of the present invention are compaounds of formula 1, wherein
A is CHy, O or N-Cy.e-alkyl;

R is selected from
« NHR'', NMeR':;
« NHR'? NMeR'%
¢ NHCHx-R'®

R' s phenyl, optionally substituted with one or two residues selected from the
group consisting of Cie-alkyl, Cyealkenyl, Cos-alkynyl, Cs-haloatkyl,
Cig-alkylene-OH, Cyg-alkenviene-0OH, C,-alkynylens-OH,
CH,CON(Cyg-alkyl)s, CHoNHCONH-Cs.s-cycloalkyl, CN, CO-pyridinyl,
CONR"RM2 COO-Cye-alkyl, N(SO-Cig-alkyl(CHCON(Cu-alkyl))
O“C1.5-8§kyl, O-pyridinyl, SOQ“Cg_s*afkyl, 802-61.6»alkyien~OH,
S0,-Cag-cycloalkyl, SO ~piperidinyl, SO.NH-Cyg-alkyl, SO.N(C1.s-alkyl),,
halogen, CN, CO-morpholinyl, CH,-pyridinyl or a heterocyciic ring optionally
subslituted with one or two residues selected from the group consisting of
Ciealkyl, NHC,¢-alkyl,, =0;

R H, Ciealkyl, Css-cycloalkyl, Cie-haloalkyl, CH,CON(Cye-alkyl, )z,
CH,CO-azetindinyl, Cis-alkylen-Csg-cycloalkyl, CHz-pyranyl,
CHa-tetrahydrofuranyl, CH,-furanyl, Cie-alkylen-OH or thiadiazolyl,
optionally substituted with Cq-alky};

R'Y2  H, Cys-alkyl, SO0 c-alkyl;

or R™"" and R*"? together are forming a four-, five- or six-membered
carbogcyclic ring, optionally containing one N or O, replacing a carbon atom of
the ring, optionally substituted with one or two residues selected from the
group consisting of Cig-alkyl, Ci4-alkylene-OH, OH, =0;
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R?.

R‘l 2

R1.3

or

is phenyl, wherein two adjacent residues are together forming a five- or
six-membered carbocydlic aromatic or non-aromatic ring, optionally containing
independently from each other one or two N, S, or SO;, replacing a carbon
atom of the ring, wherein the ring is optionally substituted with C,.4-alkyl or =0;

is selected from

e heterocaryl, oplionally substituted with one or two residues selected from
the group consisting of Cy.s-alkyl, Coe-alkenyl, Cos-alkynyl, Cse-cycloatkyl,
CH,COO-Cygralkyl, CONR'*'R'22 COR'#°, COO-C4galkyl, CONH,,
O-Ci-alkyl, halogen, CN, SO,N(C44-alkyl), or heteroaryl optionally
substituted with one or two residues selected from the group consisting of
Cqe-alkyt;

¢ heteroaryl, optionally substituted with a five- or six-membered carbocyclic
non-aromatic ring containing independently from each other two N, O, S,
or SO, replacing a carbon atom of the ring;

R'#TH, Cyealkyl, Cre-alkylene-Cye-cycioalkyl, Cr-alkylene-phenyl,
Ciu-alkylene-furanyl, Cae-cycioalkyl, Cyu-alkylene-0-Cy.s-alkyl,
Cre-haloalkyt or a five- or six-membered carbocyclic non-aromatic ring,
optionally containing independently from each other one or two N, O,
S, or SO, replacing a carbon atom of the ring, optionally substituted
with 4-cyclopropyimethyl-pinerazinyl

R'22  H, Cigalkyh ‘

R'#* g five- or six-membered carbocyclic non-aromatic ring, optionally
containing independently from each other one ortwo N, O, 8, or SO,,
replacing a carbon atom of the ring;

is selected from phenyl, heteroaryl or indolyl, each optionally substituted with
one or two residues selected from the group consisting of Cis-alkyl,
Csg-cycloalkyl, O-Cie-alkyl, O-Cq.e-haloalkyl, phenyl, heteroaryl; preferably
R'? is selected from phenyl, pyrazolyl, isoxazolyl, pyridinyl, pyrimidiny!, indoly!
or oxadiazotyl, each optionally substituted with one or two residues selecied
from the group consisting of Cy.s-alkyl, Cys-cycloalkyl, O-C,s-alkyl,
O-Cy¢-haloalkyl, phenyl, pyrrolidiny!;

is selected from the group consisting of Cq.g-alkylene-phenyl, Cis-alkylens-naphthyi,
and Cg-alkylene-thiophenyl; each optionally substituted with one, two or three
residues selected from the group consisting of Cye-alkyl, Cie-haloalkyl, O-C4e-alkyl,
O-Cys-haloalkyl, halogen;

is H, Cig-alkyl;
is H, Cyq-alkyl;

or R® and R* together are forming a CH,-CH, group.

Another embodiment of the present invention are compounds of formula 1, wherein

A

is CHj, O or N-Cq.s-alkyl;
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R'l

is selected from

RT.‘T

NHR™, NMeR";

is phenyl, optionally substituted with one or two residues selected from the
group consisting of Cq.g-alkyl, Cog-alkenyl, Cog-alkynyl, Cys-haloalkyl,
Cie-alkylene-OH, Coe-alkenylene-OH, C,¢-alkynylene-OH,
CH2CON(Cys-alkyt)p, CHNHCONH-Cs g-cycioalkyl, CN, CO-pyridinyl,
CONR"R™# COO-Cyg-alkyl, N(SO,-Ci.g-alky}{CH,CON(C1-alkyl)z)
O-Ce-alkyl, O-pyridinyl, SO,-Cy.g-alkyl, SO,-Cqe-alkylen-OH,
SO-Cas-cycloalkyl, SO,-piperidinyl, SO,NH-Cye-alkyl, SO,N(Cye-alkyl)s,
halogen, CN, CO-morpholinyl, CH,-pyridiny! or a heterocyclic ring optionally
substituted with one or two residues selected from the group consisting of
C1.e»alkyl, NHCmnalkyl,, =O;

R'"™ H, Cie-alkyl, Cag-cycioalkyl, Cie-haloalkyl, CH,CON(Cy.e-alkyl, ),
CHoCO-azetindinyl, Ci.s-alkylen-Cse-cycloalkyl, CHy-pyranyl,
CHy-tetrahydrofuranyl, CHzfuranyl, Ci¢-alkylen-OH or thiadiazolyl,
optionally substituted with Cis-alkyl;

RH.Z H, C-].s-afky[, 80201.6“8Eky!;

or R*" and R"'? together are forming a four-, five- or six-membered
carbocyclic ring, optionally containing one N or O, replacing a carbon atom of
the ring, optionally substituted with one or two residues selected from the
group consisting of Cig-alkyl, Cqs-alkylene-OH, OH, =0;

or

is phenyl, wherein two adjacent residues are together forming a five- or
six-membered carbocyclic aromatic or non-aromatic ring, optionally containing
independently from each other one or two N, S, or SO, replacing a carbon
atom of the ring, wherein the ring is optionally substituted with C4.4-alky! or =0;

is selected from the group consisting of Cy¢alkylene-phenyl, Cig-alkylene-naphthyi,
and Cqs-alkylene-thiophenyl; each optionally substituted with one, two or three
residues selected from the group consisting of Cyg-alkyl, Cig-haloalkyl, O-Cq.s-alkyl,
O-Cg-haloalkyl, halogen;

is H, 01.4'a|ky!;
is H, Cia-alkyl;

or R? and R* together are forming a CH,-CH, group.

Another embodiment of the present invention are compounds of formula 1, wherein

A

R'I

is CHy, O or N-Cy.4-alkyl;

is selected from

RT.Q

NHR'™, NMeR':

is selected from
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« heteroaryl, optionally substituted with one or two residues selected from
the group consisting of Cy.e-alkyl, Cos-alkenyl, Co.s-alkynyl, Css-cycloalkyl,
CH,COO-Cre-alkyl, CONR™'R"*% COR"?®, COO-Cy.s-alkyl, CONH,,
O-Cqe-alkyl, halogen, CN, SO;N(C4.4-alkyl), or heteroaryl optionally
substituted with one or two residues selected from the group consisting of
C~,,g»alkyl;

¢ heteroaryl, optionally substituted with a five- or six-membered carbocyclic
non-aromatic ring containing independently from each other two N, C, S,
or SO, replacing a carbon atom of the ring;

e  benzothiazolyl, indazolyl, dinydro-indolyl, indanyl, tetrahydro-quinolinyl,
each optionally substituted with one or two residues selected from the
group consisting of N(C4.g-alkyl),, CONH-C4g-alkyl, =QO;

e piperidinyl, optionally substituted with pyridinyl;

¢ 4 5-dihydro-naphthof{2,1-d]thiazole, optionally substituted with
NHCO-Cgalkyl,

R*"! H, Cie-alkyl, Cre-alkylene-Csg-cycioalkyl, Ciu-alkylene-phenyl,
Cia-alkylene-furanyl, Cye-cycloalkyl, Ci4-alkylene-O-Cq-alkyl,
Cis-haloalkyl or a five- or six-membered carbocyclic non-aromatic ring,
optionally containing independently from each other one or two N, O,
S, or SO, replacing a carbon atom of the ring, optionally substituted
with 4-cyclopropylmethyl-piperazinyl

R'#% H, Cyg-alkyl;

R'#% g five- or six-membered carbocyclic non-aromatic ring, optionally
containing independently from each other one ortwo N, O, 8, or 80,,
replacing a carbon atom of the ring;

R? is selected from the group consisting of Cis-alkylene-phenyl, Cis-alkylene-naphihyl,
and C,¢-alkylene-thiophenyl; each optionally substituted with one, two or three
residues selected from the group consisting of Cyg-alkyl, Cis-haloalkyl, O-Cy.s-alkyl,
O-Cye-haloalkyl, halogen;

RS is H, Cs-alkyl;

Rr* is H, Cyyalkyl:

or R® and R* together are forming a CH»-CH, group.

Another embodiment of the present invention are compounds of formula 1, wherein
A is CHg, O or N-Giu-alkyl:

R’ is selected from
e NHR', NMeR'?

R s selected from
« heteroaryl, optionally substituied with one or two residues selecied from
the group consisting of Cqg-alkyl, Cos-alkenyl, Cog-alkynyl, Css-cycloalkyi,
CH,COO-Cye-alkyl, CONR"'R'22 COR"?*3, COO-C4-alkyl, CONH,,
O-C.s-alkyl, halogen, CN, SO,N(C1.4-atkyl), or heteroaryl optionally
substituted with one or two residues selected from the group consisting of
C1.5~3ikyl;
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« heteroaryl, optionally substituted with a five- or six-membered carbocyclic
non-aromatic ring containing independently from each other two N, O, S,
or SO, replacing a carbon atom of the ring;

R'21  H, Cyig-alkyl, Cre-alkylene-Cys-cycloalkyl, Ci.-alkyiene-phenyl,
Ci.s-alkylene-furanyl, Cse-cycloalkyl, Ci4-alkylene-0-Cq¢-alkyl,
Cie-haloalkyl or a five- or six-membered carbocyelic non-aromatic ring,
optionally containing independently from each other ons or two N, O,
S, or SOg, replacing a carbon atom of the ring, optionally substituted
with 4-cyclopropyimethyl-piperaziny!

R'?2  H, Cisalkyl;

R*% 2 five- or six-membered carbocyclic non-aromatic ring, optionally

' containing independently from each cther one ortwo N, O, S, or SOy,
replacing a carbon atom of the ring;

R? is selected from the group consisting of Cys-alkylene-phenyl, C,.s-alkylene-naphthyi,
and C,.s-alkylene-thiophenyl; each optionally substituted with one, two or three
residues selected from the group consisting of Cy.e-alkyl, Cig-haloalkyl, O-Cs-alkyl,
O-C,¢-haloalkyl, halogen;

R®  isH, Cisalkyl;
R* s H, Cis-alkyl;

or R® and R’ together are forming a CH,-CH, group.

Another embodiment of the present invention are compounds of formuta 1, wherein
A is CHQ, Oor N-CM«a!ky!;

R is selected from
¢ NHCHxR';

R™ s selected from phenyl, pyrazolyl, isoxazolyl, pyridinyl, pyrimidinyl, indoly! or
oxadiazolvi, eaoh optlonally substituted with one or two residues selected from
the group consisting of Cy.g-alkyl, Cae-cycloalkyl, O-C,.s-alkyl, O-Cse-haloalkyl,
phenvyl, pyrrolidiny!;

R? is selected from the group consisting of Cq¢-alkylene-phenyi, Cy¢-alkylene-naphthyi,
and Cqg-alkylene-thiopheny!; each optionally substituted with one, two or three
residues selected from the group consisting of Cys-alkyl, Css-haloalkyl, O-Cis-alkyl,
O-Cq.s-haloalkyl, halogen;

R®  isH, Cigalkyl
R* s H, Cisalkyl;

or R? and R* together are forming a CH,-CH, group.

Another embodiment of the present invention are compounds of formula 1, wherein

A is CHy, O or N-C.s-alkyl;
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R‘{

is selected from

©
]
L]

R‘H

NHR", NMeR"";

NHR'2, NMeR'?;

NHCH,-R';

NH-Cae-cycloalkyl, whereas optionally one carbon atom is replaced by a nitrogen
atom, whereas the ring is optionally substituted with one or two residues selected
from the group consisting of Cys-alkyl, O-C4s-alkyl, NHSO,-phenyl,
NHCONH-phenyl, halogen, CN, SO,-C.e-alkyl, COO-Cqg-alkyl;

a Ceor 10-bicyclic-ring, whereas one or two carbon atoms are replaced by nitrogen
atoms and the ring system is bound via a nitrogen atom to the basic structure of
formula 1 and whereas the ring system is opfionally substituted with one or two
residues selected from the group consisting of Cys-alkyl, COO-Cy¢-alkyl,
Cre-haloalkyl, O-Cie-alkyl, NOy, haiogen, CN, NHSO,~Cq.g-alkyi,
m-methoxyphenyi;

a group selecied from NHCH({pyridinyl)CH,COO-C,s-alkyl,
NHCH(CH,0-Cye-alkyl)-benzoimidazolyl, optionally substituted with CI;

or 1-aminocyclopentyl, optionally substituted with methyl-oxadiazolyt;

is phenyt, optionally subsfituted with one or two residues selected from the
group consisting of Cyg-alkyl, Cie-haloalkyl, CH,CON(Cg-alkyl),
CHNHCONH-Cye-cycioalkyl, CN, CONR'™R""2 COO-Cye-alkyl,
O-Cye-alkyl, SO2Cyealkyl, SO,-Cye-alkylen-OH, SO,-Cag-cycloalkyl,
SOs-piperidinyl, SONH-C1s-alkyl, SON(C1e-alkyl)s, halogen, CN,
CO-morpholinyl, CH.-pyridiny! or a heterocyclic ring optionally substituted with
one or two residues selected from the group consisting of Cy.s-alkyl,
NHC1.e-alkyl,, =0;

R H, Ciealkyl, Cse-cycloalkyl, Ci.s-haloalkyl, CH:CON(Cye-alkyl, ),
CH,CO-azetindinyl, Cy.s-alkylen-Cse-cycloalkyl, CHy-pyranyl,
CH-tetrahydrofuranyl, CHy-furanyl, Cs.s-alkylen-OH or thiadiazolyi,
optionally substituted with Cs-alkyl;

R'"? H, Cyealkyl, SO,Cre-alkyl;

or R*"" and R""? together are forming a four-, five- or six-membered

carbocyclic ring, optionally containing one O, replacing a carbon atom of the

ring, optionally substituted with one or two residues selected from the group
consisting of CH,OH

is selected from

e  heteroaryl, optionally substituted with one or two residues selected from
the group consisting of Cy¢-alkyl, Cs.s-cycloalkyl, CH,COO-Cy.s-alkyl,
CONR'*'R"'2?, COO-Cy.g-alkyl, CONH,, O-Cy.e-alkyl, halogen, CN,
CO-pyrrolidinyl, CO-morpholinyl or hetercaryl optionally substituted with
one or two residues selected from the group consisting of Cyg-alkyl;

e benzothiazolyl, indazolyl, dihydro-indolyl, indanyl, tetrahydro-quinolinyl,
each optionally substituted with one or two residues selected from the
group consisting of N(C.s-alkyl),, CONH-C.e-alkyl, =0O;

«  piperidinyl, optionally substiiuted with pyridinyt;

e 4,5-dihydro-naphtho[2,1-d]thiazole, optionally substituted with
NHCO-Cqs-alkyl,

RLZ"I H, C1.s-a1kyi;
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R'22  H, Cyg-alkyl;

R'® s selected from phenyl, pyrazolyl, isoxazolyl, pyrirmidinyl, indoiy! or
oxadiazolyl, each optionally substituted with one or two residues selected from
the group consisting of Cis-alkyl, Cas-cycloalkyl, O-Cie-alkyl, O-Cys-haloatky!;

R? is selected from Ci¢-alkylene-phenyl or Cis-alkylene-naphthyl, both optionally
substituted with one or two residues selected from the group consisting of Cq.¢-alkyl,
Cie-haloalkyl, O-Cys-alkyl, O-Cys-haloalkyl, halogen; or CHx-thiophenyl, optionally
substituted with one or two residues seiected from the group consisting of halogen;

RS is H, Cq-alkyl;
R* is H, Ci4-alkyl;

or R® and R* together are forming a CH,-CH, group.

Another embodiment of the present invention are compounds of formuia 1, wherein
A is CHy, O or NMe;

R' s selected from

o NHR", NMeR'"

s NHR', NMeR'%

o NHCHR™;

+ NH-cyciohexyl, optionally substituted with one or two residues selected from the
group consisting of Cy4-alkyl, NHSO-phenyl, NHCONH-phenyl, halogen;

¢ NH-pyrrolidinyl, optionally substituted with one or two residues selected from the
group consisting of SO,-Cy4-alkyl, COO-C;4-alkyl;

e piperidinyl, optionally substituted with one or two residues selected from the group
consisting of NHSO;-C4-alkyl, m-methoxyphenyl;

¢ dihydro-indolyl, dihydro-tsoindoiyl, tetrahydro-quinoliny! or tetrahydro-isoguinolinyi,
optionally substituted with one or two residues selected from the group consisting
of Cyy-aikyl, COO-Cys-alkyi, Ciu-haioalkyl, O-Cig-alkyl, NO,, nalogen;

¢ a group selected from NHCH(pyridinyl)CH,COO-Cy s-alkyl,
NHCH(CH,O-C14-atkyl)-benzoimidazotyl, optionally substituted with Ci;

» or 1-aminocyciopentyl, optionally substituted with methyl-oxadiazolyl;

R""  is phenyl, optionally substituted with one or two residues selected from the
group consisting of Ci-alkyl, CM-hasoa!kyl CH,CON(C44-alkyl)y,
CHoNHCONH-Ca.e-cycloalkyl, CN, CONR'R'"? COO-C,4-alky!,
O-Cig-alkyl, SO»Cqsalkyl, SO»Cqalkylen-OH, SO,Cse-cycloalkyl,
SO,-piperidinyl, SO;NH-Cy4-alkyl, SO.N(C14-alkyl),, halogen,
CO-morpholinyl, CHz-pyridinyl, or imidazolidinyl, piperidinyl, oxazinany,
pyrazolyl, triazolyl, tetrazoly!, oxazolyl, oxadiazolyl, thiazolyl, pyridinyl,
pyrimidinyl, each optionally substituted with one or two residues selected from
the group consisting of Cy.s-alkyl, NHCq4-alkyl,, =0O;

R H, Cig-alkyl, Cee-cycloalkyl, Cyu-haloalkyl, CH.CON(C4-alkyl, ),
CH,CO-azetindinyl, Cy4-alkylen-Css-cycloalkyl, CHp-pyranyl,
CHg-tetrahydrofuranyl, CHy-furanyl, Cs4-alkylen-OH or thiadiazolyl,
optionally substituted with C,.;-alkyl;

-11-
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R112 H, Cis-alkyl, SO,Ci4-alkyl;

or R""" and R together are forming a four-, five- or six-membered
carbocydlic ring, optionally containing one O, replacing a carbon atom of the
ring, optionally substituted with one or two residues selected from the group
consisting of CH,OH

R™ s selected from
e pyridinyl, pyridazinyl, pyrrolyl, pyrazolyl, isoxazolyl, thiazolyl, thiadiazolyl,
optionally substituted with one or two residues selected from the group
consisting of Cy4-alkyl, Cs.e-cycioalkyl, CH,COO-Cy4alkyl,
"CONR'2'R"?2 COO-Cy-alkyl, CONH,, O-Cy-alkyl, halogen,
CO-pyrrolidinyl, CO-morpholinyt or pyrazolyl, triazolyl, tetrazolyl,
isoxazolyl, oxadiazolyl, each optionally substituted with one or two
residues seiected from the group consisting of Cy.4-alkyl;
¢ benzothiazolyl, indazoiyl, dihydro-indoiyl, indanyl, tetrahydro-quinolinyl,
each optionally substituted with one or two residues selected from the
group consisting of N(Cy.s-alkyl},, CONB-C1.4-alkyl, =0;
s piperidinyl, optionally substituted with pyridiny;
« 4 5-dihydro-naphthof2,1-dlthiazole, optionally substituted with
NHCO-Cqa-alkyl,

RY! H, Cis-alkyl;
R'2% H, Cysalkyl;

R'®  is selected from phenyl, pyrazolyl, isoxazolyl, pyrimidinyl, indolyl or
oxadiazolyl, each optionally substituted with one or two residues selected from
the group consisting of Ci-alkyl, Cse-cycloalkyl, O-Cy4-alkyl, O-Cy4-haloalkyi;

R? is selected from Cqe-alkylene-phenyl or Cie-alkylene-naphthyl, both optionally
substituted with one or two residues selected from the group consisting of Cs.-alkyl,
Cis-haloalkyl, O-Cy4~haloalkyl, halogen; or CH,-thiophenyl, optionally substituted with
one or two residues selected from the group consisting of halogen;

R® is H;
R4 is H:

or R* and R* together are forming a CH,-CH; group.

Another embodiment of the present invention are compounds of formula 1, wherein
A is CH,, O or NMe;

R is selected from
¢ NHRY, NMeR™;
NHR™, NMeR'?:
NHCH-R'?;
NH-piperidiny!, optionally substituted with pyridinyl;
NH-cyclohexyl, optionally substituied with one or two residues selected from the
group consisting of t-Bu, NHSOz~phenyl, NHCONH-phenyl, F;

e 9 8 o
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RZ

R1.1

NH-pyrrolidinyl, optionally substituted with one or two residues selected from the
group consisting of SO,Me, COO-t-Bu;

piperidinyl, optionally substituted with one or two residues selected from the group
consisting of NHSO;-n-Bu, m-methoxyphenyi;

dihydro-indolyl, dihydro-isoindolyl, tetrahydro-guinolinyl or tefrahydro-isoguinolinyi,
optionally substituted with one or two residues selected from the group consisting
of Me, COOMe, CF3, OMe, NOy, -, Br:

a group selected from NHCH({(pyridiny!)CH,COOMe,
NHCH(CH,OMe)-benzoimidazolyl, optionally substituted with Cl;

or 1-aminocyciopenty!, optionally substituted with methyl-oxadiazolyl;

is phenyl, optionally substituted with one or two residues selected from the
group consisting of Me, Et, -Bu, CF;, CH,CONMe,, CH,NHCONH-cyclohexyl,
CN, CONR""'R"*%, COOMe, COOEt, OMe, SOsMe, SO,CH2CH,0H, SO.EL,
SO ~cyclopropyl, SO piperidinyt, SO NHEL, SO,NMeEt, F, Cl,
CO-morpholinyl, CHz-pyridinyl, or imidazolidiny!, piperidinyl, oxazinanyl,
pyrazolyl, triazolyl, tetrazolyl, oxazolyl, oxadiazolyl, thiazolyl, pyridinyl,
pyrimidinyl, each optionally substituted with one or two residues selected from
the group consisting of Me, NHMe, =0;

RY1H, Me, Et, t-Bu, i-Pr, cyclopropyl, CH--Pr, CHx-t-Bu, CH{CH3)CH.CHs,
CH,CHF,, CH,CONMe;, CH,CO-azetindinyl, CH,-cyclopropyl,
CHp-cyclobutyl, CHy-pyranyl, CH-tetrahydrofuranyl, CHs-furanyl,
CH,CH,0H or thiadiazolyl, optionally substituted with Me;

R™2 K, Me, Et, SO.Me, SO,Et

or R*"" and R*'? together are forming a four-, five- or six-membered
carbocyclic ring, optionally containing one O, replacing a carbon atom of the
ring, optionally substituted with one or two residues selected from the group
consisting of CH,0OH

is selected from

«  pyridinyl, pyrrolyl, pyrazolyl, isoxazolyl, thiazolyl, thiadiazolyl, optionally
substituted with one or two residues selectsd from the group consisting of
Me, Et, Pr, Bu, cyclopropyl, CH,COOEt, CONR™'R"?* COOMe, COOEL,
CONH,, OMe, Cl, Br CO-pyrrolidinyl, CO-morpholiny! or pyrazolyl,
triazolyl, tetrazolyl, isoxazolyl, oxadiazolyl, each optionally substituted Me;

e benzothiazolyl, indazolyl, dihydro-indolyl, indanyl, tetrahydro-quinolinyl,
each optionally substituted with one or two residues selected from the
group consisting of NMe,, CONHMe, =0;

e 4,5-dihydro-naphthof2,1-dJthiazole, optionally substituted with NHCOMe,

R“:‘Z.ﬁ H, Me,
R1.2.2 H, Me,

is selected from phenyl, pyrazolyl, isoxazolyl, pyrimidinyl, indolyl or
oxadiazolyl, each optionally substituted with one or two residues selected from
the group consisting of Me, Et, Pr, cyclopentyl, OMe, OCHF»;

is selected from CHg-phenyl or CHx-naphthyl, both optionally substituted with one or
two residues selected from the group consisting of CH3, CF3, OCF3, F, Cl, Br, Et; or
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CHg-thiophenyl, optionally substituted with one or two residues selected from the
group consisting of Cl, Br;

R? is H;
R is H;

or R? and R* together are forming a CH,-CH, group.

Another embodiment of the present invention are compounds of formula 1, whersin

A is CH», O or NMe;

R' is selected from

R‘l.‘!

NHR™
NHR'?,

is phenyl, optionally substituted with one or two residues selected from the
group consisting of Me, Et, Pr, Bu, CF;, CH,CONMe,,
CH,NHCONH-cyclohexyl, CN, CONR™R""? COOMe, COOEt, OMe,

SO Me, SO,CH,CH,OH, SOLEL, SO,-cyclopropyl, SO.-piperidinyl, SONHEL,
SO NMekt, F, Cl, CO-morpholinyl, CR.-pyridinyl, or imidazolidinyl, piperidinyl,
oxazinanyl, pyrazoiyl, triazolyl, tetrazolyl, oxazolyl, oxadiazolyl, thiazolyl,
pyridinyl, pyrimidinyl, each optionally substituted with one or two residues
selected from the group consisting of Me, NHMe, =0;

R M, Me, Et, +Bu, i-Pr, cyclopropyl, CHy--Pr, CHp-t-Bu, CH(CH3)CH,CHs,
CH,CHF,, CH,CONMe,, CH,CO-azetindinyl, CHa~cyclopropyl,
CHa-cyclobutyl, CHa-pyranyl, CHy-tetrahydrofuranyl, CH,-furanyl,
CH,CH,OH or thiadiazolyl, optionally substituted with Me;

R'% M, Me, Et, SO.Me, SO,Et

or R and R"'? together are forming a four-, five- or six-membered
carbocyclic ring, optionally containing one O, replacing a carbon atom of the
ring, optionally substituted with one or two residues seiected from the group
consisting of CH,OH

is selected from

«  pyridinyl, pyrrolyl, pyrazolyl, isoxazolyl, thiazotyl, thiadiazolyl, optionally
substituted with one or two residues selecied from the group consisting of
Me, Et, Pr, Bu, cyclopropyl, CH.COOEt, CONR'*'R'*%, COOMe, COOEH,
CONH,, OWMe, Cl, Br CO-pyrrolidinyt, CO-morphaliny! or pyrazolyl,
triazolyl, tetrazolyl, isoxazolyl, oxadiazolyl, each optionally substituted Me;

e benzothiazolyl, indazolyl, dihydro-~indolyl, indanyl, tetrahydro-quinolinyl,
each oplionally substituted with one or two residues selected from the
group consisting of NMe;, CONHMe, =0;

e 4 5-dihydro-naphtho[2,1-d]thiazole, optionally substituted with NHCOMe,

R™TH, Me;
R'%  H, Me;
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RZ

R3
R4

is selected from CHy-phenyl or CHz-naphthyl, both optionally substituted with one or
two residues selected from the group consisting of CHs, CF3, OCF3, F, Ci, Br, Et

is H;
is H.

Another embodiment of the present invention are compounds of formula 4, wherein

A

R‘l

is CHy, O or NMe;

is selscted from

®
o

R1.'§

NHR™ NMeR'
NHR™, NMeR'#
NHCH-R"?:

is phenyl, optionally substituted with one or two residues selected from the
group consisting of Me, Et, Pr, Bu, CF3, CH,CONMe;,
CH,NHCONH-cyclohexyl, CN, CONR"*'R"'2 COOMe, COOEt, OMe,
SQ,Me, SO,CH,CH,OH, SOLEL, SO,-cyclapropyl, SO -piperidiny!, SONHEL,
SO.NMekEt, F, Cl, CO-morpholinyl, CHx-pyridinyl, or imidazolidinyl, piperidinyl,
oxazinanyl, pyrazolyl, triazolyl, tetrazolyl, oxazolyl, oxadiazolyl, thiazolyl,
pyridinyl, pyrimidinyl, each optionally substituted with one or two residues
selected from the group consisting of Me, NHMe, =0;

R H, Me, Et, Pr, Bu, cyclopropyl, CH-Pr, CHx-Bu, CH(CH3)CH,CHa,
CHLCHF,, CHzCONMez, CHch‘azeﬁndiny!, CHZ-CYCiOpFODyi,
CHzcyclobutyl, CHzpyranyl, CHztetrahydrofuranyl, CH -furanyl,
CH,CH,OH or thiadiazolyl, optionally substituted with Me;

R™2  H, Me, Et, SO,Me, SO,Et

or R""' and R""? together are forming a four-, five- or six-membered
carbocyclic ring, optionally containing one O, replacing a carbon atom of the
ring, optionally substituted with one or two residues selected from the group
consisting of CH,OH

is selected from

o pyridinyl, pyrrolyl, pyrazolyl, isoxazolyl, thiazolyl, thiadiazolyl, optionally
substituted with one or two residues selected from the group consisting of
Me, Et, Pr, Bu, cyclopropyl, CH,COOEt, CONR'"#'R'#%4 COOMe, COOFEH,
CONH;, OMe, Cl, Br CO-pyrrolidinyl, CO-morpholinyl or pyrazotyl,
friazolyl, tetrazolyl, isoxazolyl, oxadiazolyl, each optionally substituted Me;

e benzothiazolyl, indazolyl, dihydro-indolyl, indanyl, tetrahydro-guinolinyl,
each optionally substiiuted with one or two residues selected from the
group consisting of NMe,, CONHMe, =0;

e  4,5-dihydro-naphtho[2,1-d}thiazole, optionally substituted with NHCOMe,

R M, Me;
R'?2  H, Me:
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R'®  is selected from phenyl, pyrazolyl, isoxazolyl, pyrimidinyl, indoly! or
oxadiazolyl, each optionally substituted with one or two residues selected from
the group consisting of Me, Et, Pr, cyclopentyl, OMe, OCHF;

is selected from CHg-phenyl or CHz-naphthyi, both optionally substituted with one or
two residues selected from the group consisting of CHs, CF3, OCF3, &, Cl, Br, Ef; or
CH.-thiopheny!, optionally substituted with one or two residues selected from the
group consisting of Cl, Br;

is H;
is H;

or R® and R* together are forming a CH,-CH, group.

Another embodiment of the present invention are compounds of formula 1, wherein

A

R1

is CHj, O or NMe;

is selected from
s NHR™, NMeR',

R™"  is phenyl, optionally substituted with one or two residues sslected from the

group consisting of Me, Ei, t-Bu, CFs, CH,CONMe;, CHNHCONH-cyclohexyl,
CN, CONR"R"2 COOMe, COOEt, OMe, SO:Me, SO,CH,CH,0H, SO,
SO,-cyciopropyl, SO,-piperidinyl, SO,NHEL, SONMeEt, F, Cl,
CO-morpholinyl, CH,-pyridiny!, or imidazolidinyl, piperidinyl, oxazinanyl,
pyrazolyl, triazolyl, tetrazolyl, oxazolyl, oxadiazolyl, thiazolyl, pyridinyl,
pyrimidiny!, each optionally substituted with one or two residues selected from
the group consisting of Me, NHMe, =0;

R' M, Me, Et, Bu, Pr, cyclopropyl, CH,-Pr, CHz-Bu, CH(CH3)CH,CHs,
CH,CHF,, CH,CONMe,, CH,CO-azetindinyl, CH,-cyclopropyl,
CHo-cyclobutyl, CH-pyranyl, CHa-tetrahydrofuranyl, CHo-furanyl,
CH,CH,OH or thiadiazolyl, optionally substituted with Me;

RY2 H, Me, Et, SO.Me, SO,Et

or R™"" and R""? together are forming a four-, five- or six-membered
carbocyclic ring, optionally containing one O, replacing a carbon atom of the
ring, optionally substituted with one or two residues selected from the group
consisting of CH,OH;

is selected from CHz-phenyl or CHy-naphthyl, both optionally substituted with one or
two residues selected from the group consisting of CHs, CF3, OCFs, F, Ci, Br, Et; or
CHz-thiophenyl, optionally substituted with one or two residues selected from the
group consisting of Ci, Br;

is H;
is H;

or R? and R* together are forming a CH,-CH, group.
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Another embodiment of the present invention are compounds of formuia 1, wherein

A is CHa, O or NMe;

R’ is selected from

R‘[.’l

NHR‘L’E, NM@R11,

is phenyl, optionaily substituted with one or two residues selected from the
group consisting of Me, Et, +-Bu, CF3, CH,CONMe,, CH.NHCONH-cyclohexyl,
CN, CONR"*'R""2 COOMe, COOEt, OMe, SO:Me, SO,CH,CH,0H, SOEt,
SOz-cyclopropyl, SO,-piperidinyl, SONHEY, SO,NMeEt, F, C,
CO-morpholinyl, CHa-pyridinyl, or imidazolidinyl, piperidinyl, oxazinanyl,
pyrazolyl, triazolyl, tetrazolyl, oxazolyl, oxadiazolyl, thiazolyl, pyridinyi,
pyrimidinyl, each optionally substituted with one or two residues selected from
the group consisting of Me, NHMe, =0;

R*" H, Me, Et, By, Pr, cyclopropyl, CHz-Pr, CH-Bu, CH(CH3)CH,CHa,
CH,CHF;, CH,CONMe,, CH,CO-azetindinyl, CHo-cyclopropyl,
CHz-cyclobutyl, CHz-pyranyl, CHo~tetrahydrofuranyl, CHo-furanyi,
CH,CH,OH or thiadiazolyl, optionally substituted with Me;

R H, Me, Et, SOMe, SO,Et

or R""" and R"'? together are forming a four-, five- or six-membered
carbocyclic ring, optionally containing one O, replacing a carbon atom of the
ring, optionally substituted with one or two residues selected from the group
consisting of CH,OH;

R? is defined as in table 1 shown below;;

R® is H;
R* is H;

Another embodiment of the present invention are compounds of formula 1, wherein

A is CH,, O or NMe;

R’ is selected from

”

R'E.x

NHR', NMeR"™;

is phenyl, optionally substituted with one or two residues selected from the
group consisting of Me, Et, -Bu, CF3;, CH,CONMe,, CH.NHCONH-cyciohexyl,
CN, CONR™'R""? COOMe, COOEt, OMe, SO;Me, SO,CH,CH,0H, SO,EL,
SO,-cyciopropyl, SO,-piperidinyl, SO,NHEt, SO,NMeEtt, F, Ci,
CC-morpholinyl, CHa-pyridinyi, or imidazolidinyl, piperidinyl, oxazinanyl,
pyrazolyi, friazolyl, tetrazolyl, oxazolyl, oxadiazolyl, thiazoiyl, pyridinyl,
pyrimidinyl, each optionally substituted with one or two residues selected from
the group consisting of Me, NHMe, =0; ‘

and R""" and R'"'? together are forming a four-, five- or six-membered
carbocyclic ring, optionally containing one O, replacing a carbon atom of the
ring. optionally substituted with one or two residues selected from the group
consisting of CH,OH;
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R? is defined as in table 1 shown below;;

R3
R4

is H;
is M;

Ancther embodiment of the present invention are compounds of formula 1, wherein

A

Fl

Rl

is CH», O or NMe;

is selected from
e NHR"™, NMeR""

RY s phenyl, optionally substituted with one or two residues selected from the
group consisting of Me, Ef, t-Bu, CF;, CH,CONMe,, CH,;NHCONH-cyciohexyi,
CN, CONR'"R'"? COOMe, COOEt, OMe, F, CI;

R W Me, Et, Bu, Pr, cyclopropyl, CHz-Pr, CH2-Bu, CH(CH3)CH.CHa,
CH,CHF,, CH2CONMe,, CH,CO-azetindinyl, CH,-cyclopropyl,
CH,-cyclobutyl, CHz-pyranyl, CHztetrahydrofuranyl, CHx-furanyl,
CH,CH,OH or thiadiazolyl, optionally substituted with Me;

R'? H, Me, Et, SO.Me, SO,E

R? is defined as in table 1 shown below;;

R3
R4

is H;
is H;

Another embaodiment of the present invention are compounds of formuia 1, wherein

A

R1

ts CHz, O or NMe;

is selected from
o NHRY, NMeR";

R™  is phenyl, optionally substituted with one or two residues selected from the
group consisting of SO,Me, SO,CH,CH0OH, SO.Et, SO,-cyclopropyl,
SOz-piperidinyt, SO,NHEt, SO,NMeEt;

R H, Me, Et, Bu, Pr, cyclopropyl, CHz-Pr, CHz-Bu, CH{CHa)CH,CHs,
CH,CHF,, CH,CONMe,, CH,CO-azetindinyl, CHz-cyclopropyl,
CHa-cyclobutyl, CHo-pyranyl, CHx-tetrahydrofuranyl, CHy-furanyl,
CH,CH,OH or thiadiazolyl, optionally substituted with Me;

R''*  H, Me, Et, SO,Me, SO,Et

R? is defined as in table 1 shown below;;

R3
R4

is H;
is H;
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Another embodiment of the present invention are compounds of formuta 1, wherein
A is CHj, O or NMe;

R is selected from
e NHR"' NMeR'%;

R™  is phenyl, optionally substituted with one residue selected from the group
consisting of Me, Et, t-Bu, CF3, CH,CONMe,, CHNHCONH-cyclohexyl, CN,
CONR'"'R'2 COOMe, COOEt, OMe, SO,Me, SO,CH,CH,OH, SO.EL,
SO,-cyciopropyl, SO,-piperidinyl, SO,NHEt, SO,NMeEt, F, Cl, and additionally
with one residue selected from the group consiting of CO-morpholinyl,
CHy-pyridinyl, or imidazolidinyl, piperidinyl, oxazinanyl, pyrazolyl, triazolyl,
tetrazolyl, oxazolyl, oxadiazolyl, thiazotyl, pyridinyl, pyrimidinyl, each optionally
substituted with one or two residues selected from the group consisting of Me,
NHMe, =0;

R*™  H, Me, Et, Bu, Pr, cyclopropyl, CHz-Pr, CHz-Bu, CH(CH3)CH,CHa,
CH,CHF,, CH,CONMe,, CH,CO-azetindinyl, CH,-cyclopropyi,
CHz-cyclobutyl, CHz-pyranyl, CH -tetrahydrofuranyl, CH,-furanyl,
CH,CH,0H or thiadiazolyl, optionally substituted with Me;

R  H, Me, Et, SO,Me, SO,Et

R? is defined as in table 1 shown belows;;

R is H:
R is H;

Another embodiment of the present invention are compounds of formula 1, wherein
A is CHp, O or NMe;

R’ is selected from
o NHR'2 NMeR'%

R' s selected from

e pyridinyl, pyridazinyl, pyrrolyl, pyrazolyl, isoxazolyl, thiazolyl, thiadiazoiyl,
optionally substituted with one or two residues selected from the group
consisting of Me, Et, Pr, Bu, cyclopropyl, CH.COOEt, CONR'#'R"#?,
COOMe, COOEt, CONH,, OMe, Cl, Br CO-pyrrolidinyl, CO-morpholinyi or
pyrazotlyl, triazoly!, tetrazolyl, isoxazolyl, oxadiazolyl, each optionally
substituted Me;

«  benzothiazolyl, indazolyl, dinydro-indolyl, indanyl, tetrahydro-quinoliny!,
each optionally substituted with one or two residues selected from the
group consisting of NMe,, CONHMe, =0;

¢ 4,5-dihydro-naphthof2,1-d}thiazole, optionally substituted with NHCOMe,

R™" H, Me;
R1,2.2 H, Me,
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R? is selected from CHo-phenyl or CH-naphthyl, both optionally substituted with one or
two residues selected from the group consisting of CHs, CFa, OCF3, F, Cl, Br, Et; or
CHa-thiophenyl, optionally substituted with one or two residues selected from the
group consisting of Cl, Br;

R® is H:
R is H;

or R® and R* together are forming a CH,-CH, group.

Another embodiment of the present invention are compounds of formula 1, wherein
A is CH,, O or NMe;

R’ is selected from
e NHR'Y, NMeR'4:

R'  is selected from pyridinyl, pyridazinyi, pyrrolyl, pyrazolyl, isoxazolyl, thiazolyl,
thiadiazolyl, optionally substituted with one or two residues selected from the
group consisting of Me, Et, n-Pr, i-Pr, Bu, cyclopropyl, CH,COOEY,
CONR'*'R"2 COOMe, COOEt, CONH;, OMe, Cl, Br CO-pyrrolidinyl,
CO-morpholinyl or pyrazolyl, triazolyl, tetrazolyl, isoxazolyl, oxadiazolyl, each
optionally substituted Me;

R H Me;
R">2  H, Me;

R? is selected from CHy-phenyl or CH-naphthy!, both opticnally substituted with one or
two residues selected from the group consisting of CHs, CFa, OCFg, F, Cl, Br, Ef; or
CH,-thiophenyl, optionally substiiuted with one or two residues seiected from the
group consisting of Ci, Br;

R® is H;
R* is H:

or R? and R* together are forming a CHy-CH, group.

Another embodiment of the present invention are compounds of formula 1, wherein
A is CHz, O or NMe;

R is selected from
s NHCH-R'S

R™® s selected from phenyl, pyrazolyl, isoxazolyl, pyrimidinyt, indoly! or
oxadiazolyi, each optionally substituted with one or two residues selecied from
the group consisting of Me, Et, Pr, cyclopentyl, OMe, OCHF;

R* is selected from CHg-pheny! or CHy-naphthyi, both optionaily substituted with one or
two residues selected from the group consisting of CH;, CF3, OCF,, F, Ci, Br, Et; or
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CHo-thiophenyl, optionally substituted with one or two residues selected from the
group consisting of Cl, Br;

is H;
is H:

or R® and R* together are forming a CH,-CH, group.

Another embodiment of the present invention are compounds of formuta 1, wherein

A

R1

RZ

is CH,, O or NMe;

is selected from

¢ NH-piperidinyl, optionally substituted with pyridinyl;

¢ NH-cyclohexyl, optionally substituted with one or two residues selected from the
group consisting of -Bu, NHSOz-phenyl, NHCONH-phenvi, F;

o NH-pyrrolidinyl, optionally substituted with one or two residues selected from the
group consisting of SO,Me, COO-t-Bu;

= piperidinyl, optionally substituted with one or two residues selected from the group
consisting of NHSO-n-Bu, m-methoxyphenyl;

s dihydro-indolyl, dihydro-isoindoiyl, tetrahydro-quinolinyt or tetrahydro-isoquinoliny,
optionally substituted with one or two residues seiected from the group consisting
of Me, COOMe, CF3, OMe, NO,, F, Br;

e a group selected from NHCH(pyridiny)CH,COOMe,
NHCH(CH,OMe)-benzoimidazolyl, optionally substituted with Ct;

e or 1-aminocyclopentyl, optionally substituted with Methyl-Oxadiazolyt;

is selected from CHj-pheny! or CHy-naphthyl, both optionally substituted with one or
two residues selected from the group consisting of CH3, CF,, OCF3, F, Cl, Br, Et; or
CHz-thiophenyl, optionally substituted with one or two residues selected from the
group consisting of Cl, Br;

is H;
is H:

or R® and R* together are forming a CH,-CH, group.

Anocther embodiment of the present invention are compounds of formuta 1, wherein A is CHa,
O or NMe, R" is selected from NHR'? NMeR'%; R? is defined as in table 1 shown below; R®
is H; R is and R"?is selected from

pyridinyl, optionally substituted with one or two residues seiected from the group
consisting of Me, Et, I-Pr, n-Bu, cyclopropyl, CONR™#'R"%2, COOMe, COOEt, CONH,,
OMe, Cli, Br CO-pyrroiidinyl, CO-morpholinyl or pyrazolyl, triazolyl, tetrazoly!, isoxazolyl,
oxadiazolyl, each opfionally substituted Me;

pyrrolyl, optionally substituted with one or two residues selected from the group consisting
of Me, Et, COOMe, COOEL;

pyrazolyl, optionally substituted with one or two residues selected from the group
consisting of Me, Et, cyclopropyl, COOEt, CO-pyrrolidinyl;
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e isoxazolyl, optionally substituted with one or two residues selected from the group
consisting of t-Bu, COOEY;

¢ thiazolyl, optionally substituted with one or two residues selected from the group
consisting of Me, n-Pr, i-Pr, Bu, COOMe, COQOEt, CH,COOEt, CONR'*'R"2

« thiadiazolyl, optionally substituted with one or two residues selected from the group
consisting of COOEL;

¢ benzothiazolyl, indazolyl, dihydro-indolyl, indanyl, fetrahydro-quinolinyl, each optionally
substituted with one or two residues selecied from the group consisting of NMe.,
CONHMe, =0;

+ 4,5-dihydro-naphtho[2,1-dlthiazole, optionally substituted with NHCOMe,

and

R™1 s H or Me;
r'?? s H or Me.

Another embodiment of the present invention are compounds of formula 1, wherein Ais CH,,
O or NMe, R'is selected from NHR', NMeR "% R? is defined as in table 1 shown below; R®
is H; R* is and R'2is selected from

= pyridinyl, optionally substituted with one or two residues selected from the group
consisting of Me, Et, i-Pr, n-Bu, CONR'*'R"#2, COOMe, COOEt, CONH,, OMe, Cl, Br;

e pyrrolyl, optionally substituted with one or two residues selected from the group
consisting of Me, Et, COOMe, COOEY;

» pyrazolyl, optionally substituted with one or two residues selected from the group
consisting of Me, Et, cyclopropyl, COOEt, CO-pyrrolidinyl;

« isoxazolyl, optionally substituted with one or two residues selected from the group
consisting of t-Bu, COOEY;

e thiazolyl, optionally substituted with one or two residues selected from the group
consisting of Me, n-Pr, i-Pr, Bu, COOMe, COOEt, CONR'#'R"2%

« thiadiazoly!, optionally substituted with one or two residues selected from the group
consisting of COOEL;

s benzothiazolyl, indazolyl, dihydro-indolyi, indanyl, tetrahydro-guinolinyl, each optionally
substituted with one or two residues selected from the group consisting of NMe,,
CONHMe, =0;

and

R is H or Me;
R'22 s H or Me.

Another embodiment of the present invention are compounds of formula 1, wherein

« Ais CHp O or NMe, R'is selected from NHR', NMeR'?; R? is defined as in table 1
shown below; R® is H; R* is H; R'2is pyridinyl, optionally substituted with one or two
residues selected from the group consisting of Me, Et, i-Pr, n-Bu, CONR'%'R"42,
COOMe, COOEt, CONH,, OMe, CI, Br; R**'is H or Me and R'*?is H or Me.

« Alis CHp, O or NMe, R'is selected from NHR'?, NMeR"% R? is defined as in table 1
shown below; R® is H; R* is H; R'?is pyrrolyl, optionally substituted with one or two
residues selected from the group consisting of Me, Et, COOMe, COOEt; R**" is H or Me
and R'*?is H or Me.
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Ais CH,, O or NMe, R' is selected from NHR'?, NMeR'2 R? is defined as in table 1
shown below; R?is H; R* is H; R"?is pyrazolyl, optionally substituted with one or two
residues selected from the group consisting of Me, Et, cyclopropy!, COOEt,
CO-pyrrolidinyt; R™*" is H or Me and R™*?is H or Me.

Ais CH,, O or NMe, R’ is selected from NHR'?, NMeR %, R? is defined as in table 1
shown below; R® is H; R* is H; R'?is isoxazoly!, optionally substituted with one or two
residues selected from the group consisting of t-Bu, COOE; R"#" is H or Me and R'%?is
H or Me, :

Ais CH,, O or NMe, R' is selected from NHR', NMeR'?: R? is defined as in table 1
shown below; R® is H; R* is H; R"?is thiazolyl, optionally substituted with one or two
residues selected from the group consisting of Me, n-Pr, i-Pr, Bu, COOMe, COOEH,
CONR™'R™%; ; R"2'is H or Me and R"*%is H or Me.

Ais CH,, O or NMe, R'is selected from NHR'2, NMeR'? R? is defined as in table 1
shown beiow; R® is H; R* is H; R"?is thiadiazolyl, optionally substituted with one or two
residues selected from the group consisting of COOEt; R"*" is H or Me and R'#?is H or
Me.

Ais CH,, O or NMe, R' is selected from NHR™, NMeR'# R? is defined as in table 1
shown below; R is H; R* is H; R'?is benzothiazolyl, indazolyl, dihydro-indolyl, indanyl,
tetrahydro-quinolinyl, each optionally substituted with one or two residues selected from
the group consisting of NMe;, CONHMe, =0; R'*'is H or Me and R"*?is H or Me.

Another embodiment of the present invention are compounds of formula 1, wherein all
groups are defined as above except R!'?is selected from

e & 2 & ©° o

phenyl, optionally substituted with OCHF,;
pyrazolyl, optionally substituted with Me or Et;
isoxazolyl, optionally substituted with Pr;
pyrimidinyl, optionally substituted with two OMeg;
indolyl;

oxadiazolyl, optionally substituted with cyclopentyl.

Another embodiment of the present invention are compounds of formuia 1, wherein all
groups are defined as above except A is CHa.

Another embodiment of the present invention are compounds of formula 1, wherein all
groups are defined as above except Ais O.

Another embodiment of the present invention are compounds of formula 1, wherein all
groups are defined as above except A is NMe.

Another embodiment of the present invention are compounds of formula 1, wherein

A
R‘E

is CHz, O or NMe;
is selectied from
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R? is selected from
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N X, X X2
CH, c \_s F

XZ

Br
R? is H;
R* is H;

or R® and R? together are forming a CH,-CH;, group.

Another embodiment of the present invention are compounds of formula 1, wherein A is
defined as above: R®is H: R* is H: and R? is defined as in table 1 shown below; and R' is
salected from
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Another embodiment of the present invention are compounds of formula 1, wherein A is
defined as above; R®is H; R*is H; and R? is defined as in table 1 shown below; and R' is

selected from
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Another embodiment of the present invention are compounds of formula 1, whersin A s
defined as above; R? is H; R* is H; and R? is defined as in table 1 shown below; R' is

selected from
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Another embodiment of the present invention are compounds of formula 1, wherein A is
defined as above; R®is H; R* is H; and R? is defined as in table 1 shown below; R' is

selected from
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A further embodiment of the invention are compounds of formula 1, wherein the compounds
of formula 1 are present in the form of the individual optical isomers, mixtures of the
individual enantiomers or racemates, preferably in the form of the enantiomerically pure
compounds. Especially preferred is the R-enatiomer of the compounds of formula 1 which is
the foliowing formula R-1

R-1

A further embodiment of the invention are compounds of formuia 1, wherein the compounds
of formuia 1 are present in the form of the acid addition salts thereof with pharmacologically
acceptable acids as well as optionally in the form of the solvates and/or hydrates.

USED TERMS AND DEFINITIONS

Terms not specifically defined herein shouid be given the meanings that would be given to
them by one of sKill in the art in light of the disclosure and the context. As used in the
specification, however, unless specified to the contrary, the foliowing terms have the
meaning indicated and the following conventions are adhered to.

in the groups, radicals, or moieties defined below, the number of carbon atoms is often
specified preceding the group, for example, -C1-6 alkyl means an alkyl group or radical
having 1 to 8 carbon atoms. In general, for groups comprising two or more subgroups, the
last named group is the radical attachment point, for example, “thicalky!" means a
monovaient radical of the formula HS-Alk-. Unless otherwise specified below, conventional
definitions of terms control and conventional stable atom valences are presumed and
achieved in all formulas and groups.

in general, all tautomeric forms and isomeric forms and mixtures, whether individual
geometric isomers or optical isomers or racemic or non-racemic mixtures of isomers, of a
chemical structure or compound is intended, unless the specific stereochemistry or isomeric
form is specifically indicated in the compound name or structure.

The term "substituted” as used herein, means that any one or more hydrogens on the
designated atom is replaced with a selection from the indicated group, provided that the
designated atom's normal valence is not exceeded, and that the substitution results in a
stable compound.

By the term "oplionally substituted” is meant within the scope of the invention the above-
mentioned group, optionally substituted by a lower-molecular group. Exampies of lower-
molecular groups regarded as chemically meaningful are groups consisting of 1-200 atoms.
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Preferably such groups have no negative effect on the pharmacological efficacy of the

compounds. For example the groups may comprise:

e Straight-chain or branched carbon chains, optionally interrupted by heteroatoms,
optionally substituted by rings, heteroatoms or other common functional groups.

e Aromatic or non-aromatic ring systems consisting of carbon atoms and optionally
heteroatoms, which may in turn be substituted by functional groups.

« A number of aromatic or non-aromatic ring systems consisting of carbon atoms and
optionally heteroatoms which may be linked by one or more carbon chains, optionally
interrupted by heteroatoms, optionally substituted by heteroatoms or cther common
functional groups.

The compounds disclosed herein can exist as therapeautically acceptable salts. The present
invention includes compounds listed above in the form of salts, including acid addition salis.
Suitable salts include those formed with both organic and inorganic acids. Such acid addition
salts will normally be pharmaceutically acceptable. However, salts of non-pharmaceutically
acceptable saits may be of utility in the preparation and purification of the compound in
question. Basic addition salts may also be formed and be pharmaceutically acceptable. For a
more complete discussion of the preparation and selection of salis, refer to Pharmaceutical
Salts: Properties, Selection, and Use (Stahl, P. Heinrich. Wiley- VCHA, Zurich, Switzertand,
2002).

The term "therapeutically acceptable sall," as used herein, represents salts or zwitterionic
forms of the compounds disclosed herein which are water or oil-soluble or dispersible and
therapeutically acceptable as defined herein. The saits can be prepared during the final
isolation and purification of the compounds or separately by reacting the appropriate
compound in the form of the free base with a suitable acid. Representative acid addition salts
include acetate, adipate, alginate, L- ascorbate, aspartate, benzoate, benzenesulfonate
(besylate), bisulfate, butyrate, camphorate, camphorsulfonate, citrate, digiuconate, formate,
fumarate, gentisate, glutarate, glycerophosphate, glycolate, hemisulfate, heptanoate,
hexanoate, hippurate, hydrochioride, hydrobromide, hydroiodide, 2-hydroxyethansuifonate
(isethionate), lactate, maleate, malonate, DL-mandelate, mesitylenesulfonate,
methanesulfonate, naphthylenesulfonate, nicotinate, 2-naphthalenesulfonate, oxalate,
pamoate, pectinate, persulfate, 3-phenylpreprionate, phosphonate, picrate, pivalate,
propionate, pyroglutamate, Succinate, Sulfonate, tartrate, L-tartrate, trichioroacetate,
trifluoroacetate, phosphate, glutamate, bicarbonate, para- toluenesulfonate (p-fosylate), and
undecanoate. Also, basic groups in the compounds disclosed herein can be quaternized with
methyl, ethyl, propyl, and buty! chiorides, bromides. and iodides; dimethyl, diethyl, dibutyl,
and diamyl Sulfates; decyl, lauryl, myristyl, and steryl chiorides, bromides, and iodides; and
benzyl and phenethyl bromides. Examples of acids which can be employed to form
therapeutically acceptable addition salts include inorganic acids such as hydrochioric,
hydrobromic, sulfuric, and phosphoric, and organic acids such as oxalic, maleic, succinic,
and citric. Salts can also be formed by coordination of the compounds with an alkali metal or
alkaline earth ion. Hence, the present invention contemplates sodium, potassium,
magnesium, and calcium salts of the compounds disciosed herein, and the like.

Basic addition salts can be prepared during the final isolation and purification of the
compounds by reacting a carboxy group with a suitable base such as the hydroxide,
carbonate, or bicarbonate of a metal cation or with ammonia or an organic primary,
secondary, or tertiary amine. The cations of therapeutically acceptable salts include lithium,
sodium, potassium, calcium, magnesium, and aluminum, as well as nontoxic quaternary
amine cations such as ammonium, tetramethylammonium, tetraethylammonium,
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methylamine, dimethylamine, trimethylamine, triethylamine, diethylamine, ethylamine,
tributylamine, pyridine, N,N-dimethylaniline, N-methylpiperidine, N-methyimorpholine,
dicyclohexylamine, procaine, dibenzylamine, N, N-dibenzylphenethylamine, 1-ephenamine,
and N,P-dibenzylethylenediamine. Other representative organic amines useful for the
formation of base addition salts include ethylenediamine, ethanolamine, diethanoclamine,
piperidine, and piperazine.

While it may be possible for the compounds of the subject invention to be administered as
the raw chemical, it is also possible to present them as a pharmaceutical formulation.
Accordingly, provided herein are pharmaceutical formulations which comprise one or more of
certain compounds disclosed herein, or one or more pharmaceutically acceptable salts,
gsters, prodrugs, amides, or solvates thereof, {ogether with one or more pharmaceutically
acceptable carriers thereof and optionally one or more other therapeutic ingredients. The
carrier(s) must be "acceptable” in the sense of being compatible with the other ingredients of
the formulation and not deleterious to the recipient thereof. Proper formulation is dependent
upon the route of administration chosen. Any of the well-known techniques, carriers, and
excipients may be used as suitable and as understood in the art; e.g., in Remington's
Pharmaceutical Sciences. The pharmaceutical compositions disclosed herein may be
manufactured in any manner known in the art, e.g., by means of conventional mixing,
dissolving, granulating, dragee-making, levigating, emulsifying, encapsulating, entrapping or
COMpPression processes.

By the term heterocyclic rings ("het”) are meant five-, six- or seven-membered, saturated or
unsaturated heterocyclic rings or 5-10 membered, bicyclic hetero rings which may contain
one, two or three heteroatoms, selected from among oxygen, sulphur and nitrogen; the ring
may be linked to the molecule by a carbon atom or, if present, by a nitrogen atom. The
following are examples of five-, six- or seven-membered, saiurated or unsaturated
heterocyclic rings:

OACRONSEORGAGAOR O E)
N/\l E\‘/j
|
k/S . K,.o
Unless stated otherwise, a heterocyclic ring may be provided with a keto group. Examples

include:
o] 0 % o O “ 0 o N
N SO S W NN N Q
é do Q \\/N ‘\.7 E\/SOZ \/N O ]

3 3

Examples of 5-10-membered bicyclic hetero rings are pyrrolizine, indole, indolizine,
isoindole, indazole, purine, quinoline, isoquinoline, benzimidazole, benzofurane,
benzopyrane, benzothiazole, benzoisothiazole, pyridopyrimidine, pteridine,
pyrimidopyrimidine,
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Although the term heterocyclic rings includes heterocyclic aromatic groups, the term
heterocyclic aromatic groups ("hetary!") denotes five- or six-membered heterocyclic aromatic
groups or 5-10 membered, bicyclic hetaryl rings which may contain one, two or three
heteroatoms, selected from among oxygen, sulphur and nitrogen, which contain sufficient
conjugated double bonds that an aromatic system is formed. The ring may be finked to the
molecule through a carbon atom or if present through a nitrogen atom. The following are
examples of five- or six-membered heterocyclic aromatic groups:

O New e ~_,_, V% NN S N N
O D a0 oy
3 k] 3 b N! b} 3
N o] X = = X
|
SR ISESNGES

Examples of 5-10-membered bicyclic hetaryl rings include pyrrolizine, indole, indolizine,
isoindole, indazole, purine, quinofine, isoguinoline, benzimidazole, benzofuran, benzopyrane,
benzothiazole, benzoiscthiazole, pyridopyrimidine, pteridine, pyrimidopyrimidine.

N’/N\N Oj
AN

1

The term "halogen" as used herein means a halogen substituent selected from fluoro, chioro,
bromo or iodo.

By the term "Cs-alky!" (including those which are part of other groups) are meant branched
and unbranched alkyl groups with 1 to 6 carbon atoms, and by the term "Cy4-alky!" are
meant branched and unbranched alky! groups with 1 to 4 carbon atoms. Alkyl groups with 1
to 4 carbon atoms are preferred. Examples of these include: methyl, ethyl, n-propy!, isc-
propyl, n-butyl, iso-butyl, sec-butyl, tert-butyl, n-pentyl, iso-pentyl, neo-penty! or hexyl. The
abbreviations Me, Et, n-Pr, i-Pr, n~Bu, i-Bu, {-Bu, efc. may optionally also be used for the
above-mentioned groups. Unless stated otherwise, the definitions propyi, butyl, penty! and
hexy! include all the possible isomeric forms of the groups in question. Thus, for example,
propyl includes f-propy! and iso-propyl, buty! includes iso-butyl, sec-butyi and fert-buty! etc.

By the term "C,s-alkylene" (including those which are part of other groups) are meant
branched and unbranched alkylene groups with 1 to 6 carbon atoms and by the term
"Ci4-alkyleng” are meant branched and unbranched alkylene groups with 1 to 4 carbon
atoms. Alkylene groups with 1 1o 4 carbon atoms are preferred. Examples include:
methylene, ethylene, propylene, 1-methylethylene, butylene, 1-methyipropylene, 1,1-
dimethylethylene, 1,2-dimethylethylene, pentylene, 1,1-dimethylpropyiens, 2,2-
dimethyipropylene, 1,2-dimethyipropylene, 1,3-dimethylpropylene or hexylene. Unless stated
otherwise, the definitions propylene, butylene, pentylene and hexylene also include all the
possible isomeric forms of the relevant groups with the same number of carbons. Thus for
example propyl also includes 1-methylethylene and butylene includes 1-methyipropylene,
1,1-dimethyisthylene, 1,2-dimethylethyiene.

The term " Cog-alkeny!l " (including those which are part of other groups) denotes branched
and unbranched alkeny! groups with 2 to 6 carbon atoms and the term “C,.s-alkeny!" denotes
branched and unbranched alkenyl groups with 2 to 4 carbon atoms, provided that they have
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at least one double bond. Preferred are alkenyl groups with 2 to 4 carbon atoms. Examples
inctude: ethenyl or vinyl, propenyl, butenyl, pentenyl, or hexenyl. Uniess otherwise stated, the
definitions propenyl, butenyl, pentenyl and hexeny! include all possible isomeric forms of the
groups in question. Thus, for example, propenyl includes 1-propenyl and 2-propenyl, butenyl
includes 1-, 2- and 3-butenyl, 1-methyl-1-propenyl, 1-methyl-2-propenyl etc.

By the term "Cag-alkenylene" (including those which are part of other groups) are meant
branched and unbranched alkenylene groups with 2 to 6 carbon atoms and by the term
"Cos-alkenylene" are meant branched and unbranched alkylene groups with 2 to 4 carbon
atoms. Alkenylene groups with 2 to 4 carbon atoms are preferred. Examples include:
ethenylene, propenylene, 1-methylethenylene, butenylene, 1-methylpropenylene, 1,1-
dimethylethenylene, 1,2-dimethylethenylene, pentenylene, 1,1-dimethylpropenyiene, 2,2-
dimethylpropenylene, 1,2-dimethyipropenylene, 1,3-dimethylpropenylene or hexenylene.
Unless stated otherwise, the definitions propenylene, butenylene, pentenylene and
hexenylene include all the possible isomeric forms of the respective groups with the same
number of carbons. Thus, for example, propenyl aiso includes 1-methylethenylene and
butenylene includes 1-methylpropenylene, 1,1-dimethylethenylene, 1,2-dimethylethenylene.

By the term "Cas-alkyny!" (including those which are part of other groups) are meant
branched and unbranched alkynyl groups with 2 to 6 carbon atoms and by the term
"Cou-alkynyl” are meant branched and unbranched alkyny! groups with 2 to 4 carbon atoms,
provided that they have at ieast one friple bond. Alkyny! groups with 2 to 4 carbon atoms are
preferred. Examples include: ethynyl, propynyl, butynyl, pentynyl, or hexynyl. Uniess stated
otherwise, the definitions propynyl, butynyl, pentynyl and hexynyl include all the possible
isomeric forms of the respective groups. Thus, for example, propynyl includes 1-propynyl and
2-propynyl, butyny! includes 1-, 2- and 3-butynyl, 1-methyl-1-propynyl, 1-methyi-2-propyny!
etc.

By the term "Cae-alkynylene” (including those which are part of other groups) are meant
branched and unbranched alkynyiene groups with 2 to 6 carbon atoms and by the term
"Cou-alkynylene” are meant branched and unbranched alkylene groups with 2 to 4 carbon
atoms. Alkynylene groups with 2 fo 4 carbon atoms are preferred. Examples include:
ethynylene, propynylene, 1-methylethynylene, butynylene, 1-methylpropynylene, 1,1-
dimethylethynylene, 1,2-dimethyiethynylene, pentynylene, 1,1-dimethyipropynylene, 2,2-
dimethylpropynylene, 1,2-dimethylpropynyiene, 1,3-dimethylpropynylene or hexynyiene.
Unless stated otherwise, the definitions propynyiene, butynylene, pentynylene and
hexynylene include all the possible isomeric forms of the respective groups with the same
number of carbons. Thus for example propynyl also includes 1-methyiethynylene and
butynyiene includes 1-methylpropynylene, 1,1-dimethylethynylene, 1,2-dimethylethynylene.

The term "Cs.s-cycloalkyl" (including those which are part of other groups) as used herein
means cyclic alkyl groups with 3 to 8 carbon atoms, preferred are cyclic alky! groups with 5 to
6 carbon atoms. Examples include: cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyl.

By the term "C.s-haloalky!" {including those which are part of other groups) are meant
branched and unbranched alkyl groups with 1 to 6 carbon atoms wherein one or more
hydrogen atoms are repiaced by a halogen atom selecied from among fluorine, chlorine or
bromine, preferably fluorine and chiorine, particularly preferably fluorine. By the term
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"Css-haloalkyl" are meant correspondingly branched and unbranched alkyl groups with 1 1o 4
carbon atoms, wherein one or more hydrogen atoms are replaced analogously to what was
stated above. Cs4-haloalky! is preferred. Examples include: CHzF, CHF,, CFs,

EXAMPLES

S. GENERAL SYNTHESIS PROCEDURES FOR EXAMPLES

The examples of the present invention are synthesized according to the following general
scheme:

General synthesis scheme:

— %‘:gglgg + reaction
commerciatly ’ partner o
gvai!able I e —— AFEIB%CZ:’ZD’F iexampie
starting material building block egampié %1 procedure
synthesis or 194 A-G

where "building block” and "reaction partner” are defined for the procedures A-G below in
which A, R', R?, R® and R* are defined as above. in case a building block or reaction pariner
is not commercially available, its synthesis is described below, commencing from a
commercially available staring material, and where necessary, involving infermediate(s), "I".

The term "linker” is used to mean a chemical moiety whose definition is restricted 1o that of
R1 and is able to bear the specific functional group as stated in order {o undergo the reaction
of the procedure. in procedure E, the synthesis staris from intermediate {12.2 which defines
the "building block”. In procedure G, the synthesis starts from example 181 or 194 which
define the "buiiding block”
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S.1. Procedures A - G:

Procedure A;
A
) : : )
primary or Amide coupling
+ = oxamples 1-13
R7NNNR secondary amine xamples 1-131
Le

5  building biock A1-A8

Procedure B:

(o]
OWOH . Amide coupling
o ~— 4, pAmaryor o o e examples 132 « 191
secondary amine
N
i

RZ

building block B1 - B20

Procedure C:

OJNln/N H,
O
4o
N
: Ci

buiiding bilock C1

aromatic-bromide ~ Buchwaid

or -chloride exampies 182 - 196

amidation

Procedure D:

A
oﬁ(Nj\ﬂ/R“
reductive

© amination
4+ aldehyde —ww—— exampies 197 - 208
N
H

15 building biock D1 ~D2
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Procedure E:

N
’j\,;)\rowle .
amide

Q -
primary or formation
e @XAMple 209

N secondary amine

L

112.2 (see synthesis of
building biock A7)

(o]

Procedure F:
Q
°
G
acid hydrolysis
N
: Cl

buiiding block F1 - F3

examples 210 - 212

Procedure G:

N
AR
fjo
N Br
: Cl

example 181 or 184

Negishi coupling

-
\ 7

examples 213-216

10

8.2, Building block syntheses

S.2.1 Svynthesis of building blocks of formula A
Synthesis of building blocks A1~ A4

18
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Synthesis of building block A1

Step 1:

? @~

M

4-Chloro-3-methy! benzylbromide (20 g) [synthesized according to literature: J.L. Kelley, J.A.
Linn, JW.T. Selway, J. Med. Chem. 1989, 32(8), 1757-1763], 4-Piperidone (22 g), K,CO; (26
g) in acetonitriie (300 ml) was heated at 50°C for 14h. The suspension was filtered and the
filtrate concentrated in vacuum. The residue was purified by flash chromatography
(cyclohexane/ EtOAC 1:1) to yield 17.4 g of intermediate 1.

Step 2:

)
K .
&)
Ve, 0\
() ed o Uy
N HNT °©
o
N
: >
i

1 12

Intermediate 11 (10 g) and D-H-GIu(O'Bu)-OMe (10.8 g) was dissolved in DMF (200 mi) and
HOAc (5 ml). Then molecular sieve (1.0 g, 4A, powder) was added and the suspension was
stirred overnight. Sodium triacefoxyborohydride (37.5 g) was added and the suspension

“stirred untit complete conversion of the intermediate formed imine was observed. A basic pH

was achieved by siow addition (foarmn formation!) of agueous NaHCO; solution before
additional water and DCM (500 mL) was added. The organic phase was separated and the
water phase exiracted with DCM (500 ml). The organic phase was washed with brine, dried
and concentrated in vacuum to vield 19.5 g (74% purity) of intermediate 12.

Step 3:

0
oy\,l HO v O
2— HN ""ﬂ/o\ L
0

Intermediate 12 (19.5 g,74% purity) was dissolved in DCM (40 ml) and trifluoroacetic acid (20
ml, TFA). The solution was stirred at 25°C for 14 h before additional 40 mi TFA was added
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and the solution continued stirring for further 7 h. The reaction mixture was then
concentrated in vacuum, dissolved in toluene and concentrated again to provide 28.5 ¢
(purity 55%) of intermediate 3.

Step 4:
O

N
oW
HO W O /o)
HN e O
N

e

13 14

intermediate 13 (28 g, purity 55%) was dissoived in DCM (100 m!) and DIPEA (22 mi). TBTU
(15 g) was added and the solution was stirred for 30 min. Then DCM (150 ml), water (100 ml)
and saturated NaHCO; solution (100 mi) was added, the organic phase was separated and
the water phase extracted once with DCM (100 mi). The organic phase was dried and
concentrated fo provide an oil which was then fractionated via reversed phase HPLC. The
fractions containing the building block D1 were concentrated in vacuum, then a basic pH was
adjusted with addition of NaHCQO; solution and the product was extracted with DCM to
provide 8.1 g of intermediate 14.

Step 5:
- O e OH
oAy O Ao
o O
N N
i4 Al

intermediate M4 (7g) was dissolved in dioxane (60 mi). 2.5 M LIOH solution(23 ml) and water

{20 ml) was added and stirred at 25°C overnight. The solution was acidified with aqueous 4N
HCI and then concenirated in vacuum. The residue was dissolved in water, acetonitrile and a
small amount of dioxane and lyophilised to provide 10.4 g solid (71% purity) of building block
Al

The building biocks were synthesized in analogy to acid At:
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5  Synthesis of building block AS

Step 1:

10 Acetic acid (5.7 ml,) was added to a stirred suspension of (R)-2-amino-3-hydroxy-propionic
acid methy! ester hydrochloride (5.98 g) and 4-oxo-piperidine-1-carboxylic acid benzyl ester
(9.86 g) in DCM (382 mi), and the conditions maintained for 70 min. To the resulting solution
was then added sodium triacetoxyborohydride (28.51 g) in one portion, and the resuiting
suspension stirred ovemight. The reaction mixfure was then neutralized with a saturated

15 aqueous solution of NaHCO3, the organic phase concentrated under reduced pressure to 60
ml, basified (pH 8.5) with a saturated agueous solution of NaHCO; and soiid Na;CO,, MeOH
(20 mi) was added and the phases separated, the aqueous one exiracted twice with a DCM:
MeOH 3:1 mixture, the combined organic layers dried over Na,SO, and evaporated to
dryness to afford the product. The crude 15 (17.58 g) was used in the next step without any

20  further purification.

HPLC (R) = 2.48 min (method L)

Step 2:
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Intermediate 15 (8 g, 35% content) was dissolved in THF (250 mi), then triethylamine (3.48
mi), 4-dimethylamino pyridine (100 mg) and 1,1" carbonyidiimidazole (5.40 g) were added in
sequence and the whole mixture stirred and refluxed under a nitrogen atmosphere for 48 h.
The solvent and the volatiles were removed under reduced pressure and the resulting
residue was taken up in EtOAc (150 mi), washed with water (3 x 100 mi), 10% citric acid
(100 mi) and brine (100 ml).The organic phase was dried over Na,S0,, filtlered and
evaporated to dryness to afford product (6.6 g). This was purified twice (50 g isolute® silica
gel cartridge, eluting in the first purification with EtOAc/n-hexane 80/20 and with 100% EtOAc
in the second purification); the title compound (1. 27 g).

HPLC (Ry) = 3.16 min {method G)

Step 3:

16 17

A suspension of 10% Pd/C (380 mg) in 50% ag. MeOH (4 ml) was added to a stirred solution
of intermediate 16 (3.79 g) in MeOH (28 ml). The mixture was then stirred under a positive
pressure of hydrogen 14 h.The reaction mixture was then filtered over Celite®, the cake
washed with MeOH (4 x 10 mi) and the filirate evaporated to dryness under reduced
pressure to afford the desired free amine (2.2 g).

HPLC (Ry) = 0.51 min (method L)

Steps 4 + 5.
O

t.,

OQ/\\

(_j'—}\ — (i/>_>f0H

Gt

i7 A5

Intermediate 17 (1.01 g) was suspended in dry acetonitrile (17.8 ml) in a nitrogen
atmosphere; 4-bromomethyl-1-chloro-2-methyl-benzene (1.46 g) and K.CO;(1.22 g) were
added in sequence and the whole stirred overnight. The solvent was removed under reduced
pressure, the residue was taken up in EtOAc (50 mi), washed with water (1 x 30 mi), the
layers separated, the aqueous extracted with EtOAc (1x 50 mL) and a 3:1 DCM:MeOH
mixture (80 ml). The combined organic layers were dried over Na,S0y, filtered and
evaporated to dryness. The residue was taken up in DCM and loaded on a 10g-SCX
cartridge eluting with DCM (50 mi), MeOH (50 ml}, then ammonia (50 ml of a 0.5 M MeOH
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solution). Evaporation under reduced pressure of the MeOH and methanolic ammonia
fractions afforded the product (895 mg) under vacuum, as a mixture of the methyl and benzy!
esters (4.5:1 by LC-MS).

The mixture of esters (895 mg) was suspended in THF (10 ml) and MeOH (2. mi) was then
added; the solution was ice chilied, LIOH"H20O (155 mg) and water (10 ml) were added
sequentially. The reaction was allowed to warm to room temperature and the resulting
solution stirred for 70 min. The reaction mixture was diluted with diethyl ether (10 mi), the
phases separated; the aqueous was then acidified {0 pH 4 by dropwise addition of 8N HCI
and freeze-dried overnight to afford the carboxylic acid-hydrochioride salt. The residue was
suspended in a 4:1 DCM : IPrOH mixture, stirred at room temperature for 10 min, then
filkered on cotton, the solvent evaporated o dryness under reduced pressure to afford the
product (844 mg).

HPLC (Rt) = 2.12 min (method H)

The following building biocks were synthesized in analogy to acid AS:

ov\o
Sta

A8

Ci

Synthesis of building block A7

Step 1:

1 cl
I 19

To a stirred suspension of (R)-2-amino-3-tert-butoxycarbonylamino-propionic acid methyl
ester hydrochioride (5.0 g) and 1-(4-chloro-3-methyl-benzyl)-piperidin4-one (5.13 g) in DCM
(200 ml), was added acetic acid (2.81 ml). After 70 min sodium triacetoxyborohydride (14.56
g) was added in one portion, and the resulting suspension stirred for 48 h. The reaction
mixture was then diluted with a saturated agueous solution of NaHCO; (1 x 150 mi), the two
layers separated, the agueous exfracted with DCM (1 x 200 mi), the combined organic layers
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dried over Na,S0, and evaporated to dryness to afford the product. The crude was purified
by flash chromatography (Biotage® SP1; 65M silica gel cartridge; gradient elution:
DCM/MeOH/NH; from 88/2/0.2 to 80/20/2 in 12 column volumes) affording 19 (7.0 g).
HPLC (Ry) = 10.03 min (method O)

-\

00
\f
HN

HN/—WO\ —— H;;J/\.r ~
G

Step 2:

N N

o Ci

19 i10

To a stirred solution of intermediate 19 (7.00 g in dioxane (50 ml), at room temperature, was
added HCI (38.78 ml of a 4N solution in 1,4-dioxane) dropwise. MeOH (20 ml) was then
added, and the reaction mixture stirred overnight. The solvents and the volatiles were
removed Under reduced pressure, and the residue was triturated with diethyl ether affording
product 110 (6.1 g). HPLC (Ry) = 1.88 min (method H)

Step 3

HN CENEAN
2HC H N-—>__
o]
j <}O\ / ; N\
's) $ ]
t N

N

al cl
110 M1

intermediate 110 (6.1 g) was suspended in THF (300 mi), then triethylamine (12.41 mi), and
1.1" carbonyidiimidazole (5.99 g) were added sequentially and the reaction refluxed under a
nifrogen atmosphere for 100 min. The reaction mixture was allowed o cool down, filiered
and the filirate evaporated under reduced pressure. and the residue was purified by flagh
column chromatography (Biotage® SP1; 65M silica gel cartridge; gradient elution:
DCM/MeOH/NH; from 88/2/0.2 to 80/20/2 in 12 column volumes), affording a solid which was
triturated with diethy! ether, to give 111 (1.85 g)
HPLC (Ry) = 8.37 min (method O)
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Step 4:

i..l
N i
Oﬁ/ \ OV\N\

A S

SR e

cl
i1 112

A stirred solution of potassium t-butoxide in THF (7.38 mi, 1M) at -50 °C under a nitrogen
atmosphere was added dropwise to a solution of intermediate 111 (1.80 g) in dry THF (45
mi). After 1h, a solution of iodomethane (0.46 ml) in dry THF (5ml) was added dropwise to
the resulting suspension, and the temperature was aliowed to warm io 0 °C over 1 h, After
this time, excess iodomethane was removed under reduced pressure at room temperature,
the reaction was quenched with saturated NH,Cl(ag) (10 ml), the salts were filtered off and
the filtrate diluted with EtOAc (30 mL) and brine (15 ml), the layers separated, the organic
washed once more with brine (15 mi), dried over Na,SO, and evaporated to dryness {o afford
a colourless oil, that was purified by flash column chromatography (Biotage® SP1; 65M silica
gel cartridge; gradient slution: DCM/MeOH from 88/2 to 80/20 in 15 column volumes),
affording product 12 (600 mg).

HPLC (R = 8.82 min (method O)

Step 5:

| \
="

: N
N~ .
%O »OH
3 N —— Y o)
N H

Cl

i Cl

12 AT

intermediate 112 (0.9 g) was dissolved in 4N HCI (30 ml) and refluxed for 1 h. The solvent
was evaporated to afford an oily residue that was taken up in acetone and evaporated to
dryness to afford a white solid, which was triturated with dilsopropy! ether fo afford buiiding
block A7 (0.79 g,).

HPLC (Ry) = 5.48 min (method O)
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Building block A8 was synthesized in analogy to AT7:

Cl
A8

S.2.2. Synthesis of building blocks with formuia B

Synthesis of building block B1

I J\_lm
@ 0 Nz L é
Ao K@;

exampie 87 B1

To a stirred solution of example 87 (350 mg) in dioxane (10 ml) at 25°C was added LiOH(aq)
(0.7 ml, 2.5 M) and water (2 mi). After 3 h, 4N HCl(aq) solution was added to adjust the pH to
1-2. The solution was concentrated in vacuum, and water and acetonitrile added and the
mixture lyophilised giving building block B1. HPLC: 1.25 min (method D).

This was used without further purification in the next step.

Synthesis of building blocks B2 - B15

The building blocks B2-B15 were synthesized in analogy to building block B1 from the
examples 88 - 92 (B2-B6), 110 (BT}, 113 (B8), 111 (B9), 112 (B10), 109 (B11), 216 (B12),
215 (B13), 185 (B14), 194 (B15)

o
I—) “/Ng\ ﬂ l':} N OH OQ"':(ﬁUU\OH
N P Eﬁ 0
N N
jod L jd
B2 B3 B4
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Synthesis of building block B16

Step 1:

3-Bromo-N-methyl-5-nitro-benzamide

To a solution of 3-bromo-5-nitro-benzoic acid (2.1 g) in DCM (60 ml) was added
oxalyichloride (1.5 mi). 1 drop of DMF was added and the reaction stirred at room
temperature for 2 h. The reaction was concentrated in vacuum. This was dissolved in THF
and added dropwise to a pre-cooled 2M solution of methylamine in THF (22 ml) at 0°C. This
was allowed to warm to room temperature and further stirred overnight. The reaction mixture
was filtered and the filtrate concentrated in vacuum. The residue was dissolved in E10Ac and
washed with water. The organic layer was separated, dried and concentrated in vacuum {o
leave the product (2.1 g). Rt 1.37min (method D).

Step 2:

5-(3-Bromo-5-nitro-phenyl}-1-methyl-1H-tetrazole

To a solution of 3-bromo-N-methyl-5-nitro-benzamide (0.6 g) in DCM (15 ml) at -15°C was
added triflic anhydride (0.6 ml) and the reaction stirred for 30 min. Sodium azide (226 mg)
was added and the reaction aliowed to warm to room temperature and stirred further
overnight. NaHCOz{aq) was added to neutralise the reaction and the mixture extracted into
EtOAc. The organic layer was separated, dried and concentrated in vacuum and the residue
purified by flash chromatography (9:1 to 2:8 cyclohexane:EtOAc) to give the title compound
(290 mg). Re= 0.51 (3:2 cyclohexane:EtOAC).

Step 3:

3-Bromo-5-(1-methyl-1H-tetrazol-5-yl)-phenylamine

A solution of 5-(3-Bromo-5-nitro-phenyl)-1-methyl-1H-tetrazole (2.1 g) in EtOAc (100 ml) was
hydrogenated on a H-cube® apparatus at 20°C, room pressure with a flow rate of 1 ml/min
using a Raney-Ni cartridge. After reaction completion, the mixture was concentrated in
vacuum and friturated with MeOH, The solid was filtered and further triturated and air-dried to
give the title compound (290 mg). Rt 1.25 min {method D).

Step 4:

1-[1<{(4-Chloro-3-methyl-benzyl}-piperidin-4-yl}-5-oxo-pyrrolidine-2-carboxylic acid [3-
bromo-5-(1-methyi-1H-tetrazol-5-yl}-phenyl}-amide

To a solution of 1-[1-(4-Chloro-3-methyl-benzyl)-piperidin-4-yl}-5-oxo-pyrrolidine-2-carboxylic
acid as DIPEA salt (2.6 g) in DMF (100 mi) was added DIPEA (2.1 g), and HATU (4 g). 3-
Bromo-5-(1-methyi-1H-tetrazol-5-yl)-phenylamine (1.4 g) was added and the reaction stirred
overnight at rt. The reaction mixture was filtered and the filirate partitioned between water
and EtOAc. The organic layer was separated, dried and concenfrated in vacuum and the
residue purified by flash chromatography (DCM:MeOH 100:0 to 95:5 gradient) to give the title
compound (400 mg). R¢= 0.19 (95:5 DCM:MeOH).
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Step 5:
3-({1-[1-(4-Chioro-3-methyl-benzyl)-piperidin-4-yl}-5-oxo-yrrolidine-2-carbonyl}-amino)-
5-(1-methyl-1H-tetrazol-5-yl}-benzoic acid methyl ester

To a solution of 1-[1-(4-Chloro-3-methyl-benzyl)-piperidin-4-yl]-5-oxo-pyrrolidine-2-carboxylic
acid [3-bromo-5-(1-methyi-1H-tetrazol-5-yl}-phenyll-amide (400 mg) in MeOH (20 ml) was
added triethylamine (140 ul), DMF (& mi), and [1,1-bis{diphenylphosphino)-
ferrocen]palladium(ll) chloride (50 mg) and the reaction stirred for 2 d at 80°C under a 3bar
CO atmosphere. The reaction mixture was filtered and the filtrate concentrated in vacuum.
The residue was partitioned between water and EtOAC and the organic layer was then
separated, dried and concentrated in vacuum. The residue was purified by flash
chromatography (DCM:MeOH 100:0 to 95:5 gradient) to give the titie compound (400 mg). Ry
= (0.37 (95:5 DCM:MeOH).

Step 6:
3-({1-[1-(4-Chloro-3-methyl-benzyl}-piperidin-4-yi}-5-oxo-pyrroiidine-2-carbonyl}-
amino)-5-(1-methyi-1H-tetrazol-5-yl)-benzoic acid

To a solution of 3-({1-[1-(4-Chloro-3-methyl-benzy!)-piperidin-4-yl}-5-oxo-~pyrrolidine-2-
carbonyl}amino)-5-(1-methyl-1H-tetrazol-5-yl)-benzoic acid methyt ester (270 mg) in MeOH
(10 ml) at room femperature was added 4M NaOH(aq) (10 mi) and the reaction stirred
overnight. The organic and agueous layers were separated and the organic layer
concentrated in vacuum. The residue was triturated in toluene and diethyl ether successively
leaving the fitle compound (220 mg). R = 0.96min (method E).

Synthesis of building block B17

e OH
oAy
H NN
Ot —
N
oo
L
c 113
{ A N
g N N tray N
OIN_)' \( Y Y o g\sr/
ol ®
_— 0% " oH
y o) 0\..... N
- cl

B17

Step 1:

To a stirred solution of 1-[1-(4-Chioro-3-methyl-benzyl}-piperidin-4-yi]-5-oxo-pyrroliding-2-
carboxylic acid (500 mg) in DMF (5 ml) at room temperature was added DIPEA (1.1 ml)
followed by HATU (1.1 g). After 45min, intermediate [13 (0.34 g) was added and the reaction
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stirred overnight at rt. Saturated brine solution was added followed by EtOAc. The organic
layer was separated, dried and concentrated in vacuum and the residue purified by HPLC to
give the product (557 mg). (R, 1,50 min, method D)

Step 2:

To a stirred solution of the product of step 1 (557 mg) in dioxane (5 ml) was added lithium
hydroxide (195 mg) dissolved in a sufficient amount of water. After overnight stirring, the
reaction was acidified with HCl(aq) (4M), then concentrated in vacuum. The residue was
purified by HPLC to afford building block B17 (155mg).

(R, 1.34min, method D).

Synthesis of 113 for building block B17:

H,N N
o
QO O
L

113

Step 1:
Ethyl 2-bromo-4-methyl-3-oxopentanoate

To a suspension of sodium acetate (1.9 g) in glacial acetic acid (15 ml) was added 4-methyi-
3-oxo-pentanoic acid ethyl ester (2 g) and the reaction mixture cooled to 10°C. Bromine (0.7
ml) was then added dropwise. The resulting solution was allowed o warm o room
temperature and stirred for 1 h. The reaction was complete (by TLC) and was concentrated
in vacuum affording 3.8 g crude ethyl product which was used directly in the next synthetic
step.

Step 2:
Ethyl 2-amino-4-isopropyithiazole-5-carboxylate (113)

A solution of thiourea (1.1 g) in sthanol (10 mL) was brought to refiux. Ethyl 2-bromo-4-
methyl-3-oxopentanoate (3.0 g) was then added and the reaction mixture refiuxed further for
1 h. The reaction was complete (by TLC) and was concentrated in vacuum. Flash
chromatography (100% DCM - 80:10 DCM:MeOH) afforded the product (1.1 g).

Synthesis of building block B18

OH
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H
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114 116 B18
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intermediate 114 was synthesized according to procedure D with subsequent saponification.

Synthesis of intermediate 116:

0
Cl Ny o H,N l N oH H,N N o
N~ N N .=
15 116
Step1:

2-chioro-6-methyinicotinic acid (9 g), of ag ammonia (44 mi), of Cu(i}SO, (0.9 g) and of
sodium sulphide (0.32 g) were added to an autoclave and heated to 155°C overnight. The
crude product was suspended in water to yield product 115 (3.6 g). The filtrate was
concenirated and again suspended in water to yield a further 1.9 g of product 5. HPLC: R,
= 0.37 min (method D)

Step 2:
To 50 ml of MeOH was added dropwise acetylchloride (3 mi) at rt. After 15 min, intermediate
115 (2.3 g) was added and the mixiure was sfirred overnight at 50°C. After concentrating the

solution, the resulting residue was suspended in acetone and then filtered and dried at 50°C
in vacuum, to vield product {16 (4.1g).
HPLC: Ry = 0.91 min {method D)

Synthesis of building block B19
ﬂ N
WY

O° "OH

Ci
B19

B19 was synthesized in analogy to B17. Synthesis of 113a for building biock B19 was
analogous to that for [13.

H NN
)

S

0" 0

I13a l\
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Synthesis of building block B20

Ci
820

B20 was synthesized in analogy fo B17. Synthesis of 113b for building block B20 was
analogous to that for 113,

e
S

o7 0

‘\ 113b

S.2.3. Synthesis of building biocks with formula C

Synthesis of building block C1

(jN —(}»NHz

Cl

Building block A1, as its N,N-diisopropylethylamine salt (500 mg), was suspended in dry
DMF (7 ml) under inert atmosphere and TBTU (836 mg) was added, followed by N,N-
diisopropylethytamine (0.53 ml). After stirring for 1 h at room temperature,
hexamethyidisilazane (0.44 ml) was added and the mixiure was stirred for 6 h. Further
portions of TBTU (334 mg) and hexamethyldisilazane (0.22 mi) were added and the reaction
was stirred for further 18 h. The solvent was evaporated under reduced pressure and residue
partitioned between saturated agueous solution of NaHCO3 and EiOAc. The tayers were
separated and the agueous phase exiracted with EtOAc. The combined organic extracts
were washed with brine, dried under Na,S0,, filtered and the solvent was evaporated under
reduced pressure. The crude was purified by flash chromatography (20 g tsolute® silica gel
cartridge; eluent: DCM/MeOH/NH,OH 95/5/0.5) affording the title compound. (295 mg).
UPLC (Ry) = 1.24 min (method M)
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blocks with formula D

$.2.4. Synthesis of buildin
5  Synthesis of building block D1

Step 1:

Intermediate 117 was prepared siarting from (R)-2-amino-3-tert-butoxycarbonylamino-
propionic acid methy! ester hydrochioride (10.00 g) and 4-oxo-piperidine-1-carboxylic acid
phenyl ester (12.07 g), following the procedures described for the synthesis of 19. Product

obtained 19.50 g (content 70%). HPLC (R} = 3.20 min (method Q)

10

15 Step 2:

o}

N

)\O O)\O
l

M7 ~F i18

intermediate 118 was prepared starting from 117 (19.5 g, content 70%) and following the
procedures described for the synthesis of 110. Product obtained 12.50 g (content 75%).

20 HPLC (R) = 1.96 min {(method H)
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Intermediate 119 was prepared starting from 118 12.50 g (content 75%) and following the
procedures described for the synthesis of 111. Product obtained =2.90 g. HPLC (R)) = 2.79
min {method H)

Step 4:

(19 120

>

Intermediate 120 was prepared starting from 119 (2.70 g) and following the procedures
described for the synthesis of I12. Product obtained= 2.45 g {(content 85%) used in the next
step without any further purification. HPLC (Rt) = 3.00 min (method H)
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120 121

O

To an ice-chilled solution of intermediate 120 (2.40 g, content 85%) in THF (60 mi) and water
(10 ml) was added lithium hydroxide monohydrate (0.68 g, 16.30 mmol). The temperature
was allowed to warm to 25°C and the resulting solution stirred until complete disappearance
of the starting material (3 h). The organic solvent was evaporated under reduced pressure,
the aqueous residue diluted with water 10 mi), acidified to pH 2.5 with 4N HCI. EtOAc (50 mi)
was added, the phases separated, the organic layer washed with brine (20 ml), dried over
Na,S0, and evaporated to dryness. The residue was triturated with a 1/1 n-hexane/Et,0
mixture, the solid dried at 40 °C under vacuum fo afford {21 (1.90 g). HPLC (Ry) = 2.65 min
(method H)

Step 6:

121 122

intermediate 121 (1.80 g) was dissolved in dry DMF (15 mi), and the resuilting solution stirred
in a nitrogen atmosphere. HATU (2.46 g) and DIPEA (3.22 m!) were added sequentially and
the whole stirred at room temperature for 30 min. 3-cyclopropyi-1-methyl-1H-pyrazole-5-
amine (1.02 g) was then added in one portion and the reaction mixture heated at 40 °C
overnight. Extra HATU (2.27 g) and 3-cyclopropyi-1- methyl-1H-pyrazoie-5-amine (0.68 g)
were then added, and the heating maintained for 8h. The reaction mixiure was concentrated
under reduced pressure, the resuiting residue diluted with water (40 ml) and EtOAc (50 ml).
The layers were separated and the organic phase washed with 1M HCI (3 x 20 ml), 10% aq.
Na,COjs (2 x 20 mi), water (1 x 20 ml} and brine (1 x 25 mi), dried over Na,30, and
evaporated to dryness, affording a solid. The residue was triturated with diisopropy! ether,
affording product 122 (1.70 g). HPLC (R;) = 2.85 min (method H)
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Step 7:

N

~ X — Qﬂr
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N 4

O=<o-—-; HCH

(22 D1

/

A suspension of 10% Pd/C (211 mg) in 80% ag. ethanol (5 ml) was added to a stirred
solution of intermediate 122 (1.7 g, content 90%) in EIOH (30 ml). The whole was then stirred
under a positive pressure of hydrogen. After 4h extra catalyst (100 mg) was added and the
conditions maintained overnight. The reaction mixture was then filiered over Celite®, the cake
carefully washed with EtOH (3 x 10 ml) and the filtrate evaporated to dryness under reduced
pressure. The residue was dissolved in an 8/2 EtOAc/MeOH mixture (30 ml) and treated with
HCI (6 ml of a 4N solution in 1,4 dioxane) to form the corresponding hydrochioride salt. The
solvent was evaporated to dryness and the residue {riturated with MTBE, the solid filtrated
and dried at 40 °C under vacuum to afford the building block D1 (1.20 g). HPLC (R) = 1.60
min (method H)

Synthesis of building block D2

Q

?‘@@l’ Ay YYLQ’
.

p2
exampie 35

Example 35 (1.0 g) was dissolved in MeOH (20 ml), and Pd/C was added and the mixture
was hydrogenated at 50°C and 50 psi for 12 h. After this period, further Pd/C was added and
the mixture was again hydrogenated at 50°C and 50 psi for 7 h. The solution was then
filtered and concentrated in vacuum to give 0.62 g of building block D2 which was used
without further purification. HPLC: 0.98 min (method D)
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Synthesis of building block D3
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examiple 135

D3

Building block D3 was prepared in analogy to building block D2 starting from example 135.

S.2.5 Synthesis of intermediate 112.2 (Building block for procedure E)

see synthesis of building block A8, step 4.

S.2.8. Synthesis of building blocks with formula F

Synthesis of building block F1

H )—0
N NFNN
step 1 tep 2 7
i T
l li P
N Ci

"»_H
@ .
step 3 ;}'( ,N\O
F1
Ci
Step1:
2-Chloro-8-methyk-isonicotinamide (1.23 g) and N,N-dimethylformamide dimethy! acetal (1.05
mi) were digsolved in dry DMF (4 m!) under inert atmosphere and the resulting solution was

heated to 90°C and stirred for 1 h. The reaction mixture was cooled to room temperature and
a solution of hydrazine acetate (3.32 g) in acetic acid (8 ml) was dropwise added. The
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mixture was heated to 80°C and stirred for 1 h. The solvent was removed under reduced
pressure and the residue partitioned between saturated aqueous solution of NaHCO; and
EtOAc. The organic phase was separated, washed with brine, dried under Na,S0y, filtered
and the solvent was evaporated under reduced pressure. The crude was purified by flash
column chromatography (10 g Isolute® silica gel cartridge; gradient elution: hexane/EtOAG
from 1/1 to 3/7} affording 2-Chioro-6-methyl-4~(TH-[1,2,4]triazol-3-yl}-pyridine (0.92 g). GC
(Ry) = 13.21 min (method = 3A)

Step 2:

2-Chiloro-6-methyl-4-(1H-{1.2 4}triazol-3-yi)}-pyridine (120 mg) and 3,4-dihydro-2H-pyran (84
uL) were suspended in dry DCM (3.5 mL.) under inert aimosphere and pyridinium p-
toluenesulfonate (15.5 mg) was added. The reaction mixiure was stirred at room temperature
for 18 h. The solution was diluted with DCM, washed with water and brine, dried under
Na,SQy, filtered and the solvent was evaporated under reduced pressure. The crude was
purified by flash column chromatography (10 g Isolute® silica gel cartridge; eluent:
hexanse/EtOAc 3/7) affording product {155 mg). UPLC (Ry) = 1.51 min (method M)

Step 3:

2-Chioro-6-methyl-4-{1-(tetrahydro-pyran-2-yl)}-1H-{1,2 4]triazol-3-yl}-pyridine (33.0 mg, 0.12
mmol) and building block C1 were dissolved in dry dioxane (1.2 mL) under inert atmosphere
and palladium(ll) acetate {(2.12 mg), 4,5-bis(diphenylphosphino}-9,9-dimethyixanthene (10.9
mg) and Gaesium carbonate (81.0 mg) were added subsequently. The mixture was heated {o
100°C and stirred for 18 h. Afier cooling to room temperature the reaction mixiure was
diluted with DCM, washed with water and brine, dried under Na,SQOy, filtered and the soivent
was evaporated under reduced pressure. The crude was purified by flash column
chromatography (10 g Isolute® silica gel cartridge; gradient elution: DCM/MeOH from 97/3 to
95/5) affording building block F1 (70 mg). UPLC (Ry) = 1.75 min (method M)

Syntheses of building blocks F2 and F3

Building blocks F2 and F3 were prepared in analogy to building block F1

O-’ 1]
‘\g—\}N
N
AN SN <Nj N

o .

X

< A

o 0
N
Cl Ct
F2 E3
UPLC (Ry) = 1.69 min UPLC (Rt) = 3.10 min
method M method M

The chioropyridines were prepared as foliows:
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2-Chioro-4-[4-(tetrahydro-pyran-2-yl}-1H-[1,2,4]triazoi-3-yl]-pyridine

=N
()
N_ N

!
A

1

PN
N cl
2-Chioro-4-[4-(tetrahydro-pyran-2-yl}-1H-[1,2 4]triazol-3-yl}-pyridine was prepared in analogy
to 2-Chloro-6-methyl-4-[1-(tetrahydro-pyran-2-yi)-1H-[1,2 4]triazol-3-yl}-pyridine.
UPLC (Ry) = 1.68 min (method M)

2-Chioro-4-[1-(tetrahydro-pyran-2-yl}-1H-pyrazol-4-y{}-pyridine

0

=z
\

A/

Cl

4-Bromo-1-(tetrahydro-pyran-2-yl)-1H-pyrazole (0. 73 g) and 2-chloropyridine-4-boronic acid
(0. 20 g) were dissolved in dry DMF (2 mL) under inert atmosphere and 1,1~
bis(diphenyiphosphino)ferrocenedichioro paliadium(ll) (102 mg) was added followed by
caesium carbonate (0.84 g). The mixiure was heated to 80°C and stirred for 2 h. After
cooling to room femperature the reaction mixture was diluted with DCM and the inorganic
salts filtered off. The filirate was washed with water and brine, dried under Na,SQ., filtered
and the solvent was evaporated under reduced pressure. The crude was purified by flagh
chromatography (20 g isolute® silica gel cartridge; gradient elution: hexane/EtOAc from 10/0
to 8.5/1.5) affording the title compound (144 mg). UPLC (R¢) = 1.39 min (method M)

S.3 Synihesis of reaction partners for procedures A—F

$.3.1. Synthesis of primary or secondary amines for procedures A and B

Synthesis of (125) for example 7

o p v i
N N
o* ™y Xy t\{\H H,N "
- \
07 Non © ’T” o IrH
123 124 125
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Step 1:

To a stirred mixture of 5-nitroisophthalic acid (20.0 g) in DCM was added oxaly! chloride (36
ml, 2M in DCM), followed by DMF (0.5 ml). The mixture was stirred for 2 h at room
temperature, before volatiles were removed in vacuum. The residue was suspended in dry
toluene and concentrated again to yield crude 123 {10 g), which was used without further
purification in the next step.

Step 2:

123 (10 g) was dissolved in THF (20 ml) and added dropwise to a solution of methylamine (40
mil, 2M in THF) in THF (80 ml) under stirring at -20°C. After 20 min, the mixture was filtered,
and the filtrate concentrated in vacuum. The residue was triturated with diethylether to form a
solid that was filtered off and dried to yield intermediate 124 (3.53 g)

Step 3:

A solution of intermediate 124 (0.52 g) in MeOH (30 mi) was treated with hydrogen (50 psi) in
the presence of Raney-Nickel (80 mg) at room temperature for 14 h. The mixture was then
fillered and concentrated in vacuum to afford 125.. The compound was used without further
purification in the next step.

HPLC (R = 0.33 min {method D)

Synthesis of N-(8-amino-4,5-dihydronaphtho[2,1-d}thiazoi-2-yl)acetamide for example
10

H (8]
N—<
o
HZN W N

This intermediate was synthesized according to WO2008040279.

Synthesis of N-(4-Amino-cyciohexyl)-benzenesulfonamide for example 29

This infermediate was synthesized analog to WO2001096295.



10

20

25

30

Synthesis of 3<{4-Amino-2-methyl-phenyl)-[1,3loxazinan-2-one for example 30
OYO
@
N
This intermediate was synthesized analog to WO2005111029.

Synthesis of 5-Amino-2,3-dihydro-indole-1-carboxylic acid methylamide
for example 37

\N \{o
N

a2,

This intermediate was synthesized analog to WO2008113760.

Synthesis of 1-(3-Amino-benzyl)-3-cyciohexyl-urea for example 39

.

NYO

N

N
Step 1: 1-Cyciohexyl-3-(3-nitro-benzyl)-urea

3-Nitro-benzyl-amine (5 g) was suspended in THF (130 ml) and cyclohexy! isocyanate (7 mi)
was added dropwise at 25°C. After stirring for 2h the resulting precipitate was filtered off,
washed with diethyl ether and treated with 5% aqueous NH,GH. Afier fiitering and drying the
titie compound was isolated (4.5 g, FP 168-168°C)

Step 2: 1+{3-Amino-benzyi)-3-cycichexyl-urea

1-Cyclohexyl-3-(3-nitro-benzyl)-urea (4 g) was suspended in ethanol (70 mi) and Ransy
nickel (2 g) was added. Under stirring aqueous hydrazine solution (2.5 ml, 80%) was added.
DMF was added (50ml) and the reaction mixture was stirred for additional 2 h and filtered.
The solution was evaporated i.v. affording the title compound (3 g, Ry = .43 DCMWethanol
19:1).

Synthesis of trans-1-(4-Amino-cyclohexyl)-3-phenyi-urea
for example 44

AOS e
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This intermediate was synthesized analog to W0O2005095339.

Synthesis of 1-Methanesulfonyl-pyrrolidin-3-ylamine for example 53

R0

SN

N
This intermediate was synthesized analog to W02006118256.,

Synthesis of 3-Pyridin-4-yimethyl-phenylamine for example 66

/@\O
N N

This intermediate was synthesized analog to W02004009546.

Synthesis of 1-(5-Chloro-1H-benzoimidazol-2-yl}-2-methoxy-ethylamine for example 67

N,
A
cl N

o}
\

This intermediate was synthesized analog to W02004056784.

Synthesis of C-(6-Chloro-2-methyi-pyridin-3-yl)-methylamine for example 70
Ci
N/ N

NH

Step 1:
2-Methyl-8-ox0-1,6-dihydro-pyridine-3-carbonitrile

A solution of (E}-3-amino-but-2-eneniirile (100 g) and propynoic acid methy! ester in DMF
(200 mi) was stirred at 25°C for 2h and refluxed for additional 1 h. Dowtherm (100 ml) was
added and the temperature was rised {0 230°C, DMF and MeOH were distilied off. The
reaction mixture was cooled down, EtOAc (200 ml) was added and the resulting crystais
were filtered off and washed with EtOAc and ether affording the title compound (44.8 g,
FP>250°C).
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Step 2:
6-Chioro-2-methyi-nicotinonitrile

A mixture of 2-Methyl-6-oxo-1,6-dihydro-pyridine-3-carbonitrile (44 g) and POCI3 (250 mi)
was refluxed for 3 h. The reaction mixture was dried down in vacuum and ice followed by
conc. agueous ammonia (300 mi) was added. The agueous layer was extracted with EfOAG.
The organic layer was separated, dried and concentrated in vacuum affording the titie
compound (23.5 g, BP(18mbar) 119-120°C).

Step 3:
C-{6-Chioro-2-methyl-pyridin-3-yl}-methylamine

To a solution of 6-Chioro-2-methyl-nicotinonitrile (6 g) in THF (120 inl) at 25°C was added
NaBH, (3 g) foliowed by the dropwise addition of BF; etherate (6 ml). The reaction mixiure
was stirred for 3h. MeOH (100 ml) and 2N HCI (100 ml) was added and refluxed for 1h. The
organic solvent was removed in vacuum and conc. NaOH (40 ml) was added followed by
extraction with diethyl ether. The organic layer was separated, dried and concentrated in
vacuum followed by filtration over silica gel (EtOAc / MeOH 80:20). The title compound was
crystallized from MeOH/HCI (5.5 g)

Synthesis of N-(3-aminophenyl)-N-(2-(azetidin-1-yl)-2-oxoethyl)methanesulfonamide
for example 75

N
H,N N’S~\

1594

This intermediate was synthesized analog according to WO2006114371.

Synthesis of N-(3-aminophenyl}-methyisulfonamido)-N,N-dimethylacetamide for
example 76

Q

S0
0N~
\
This intermediate was synthesized analog to W0O2006114371.

Synthesis of N-(3-aminophenyl)-cyciopropanesulfonamido)-N,N-dimethylacetamide for
example 78
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This intermediate was synthesized analog according to WO2006114371.

Synthesis of 2-[(3-Amino-phenyl)-ethanesuifonyi-amino]-N,N-dimethyl-acetamide for
example 79

. i
_?;S\N/\[rN\

This intermediate was synthesized analog to WO2006114371.

Synthesis of ethyl 5-amino-3-methyibenzoate for example 88

H e H 0
d NQ)LOH /N(;/N\o/\
s

2 g acid was dissolved in 22 mL ethanolic HC! and stirred at 60°C for 2 days. The mixture
was then concentrated and used without further purification.

Synthesis of ethy! 3-methylaminobenzoate for example 92

. O
ﬁ H
- \d\OH /N\Qio/’\
——

2 g acid was dissolved in 22 mL ethanolic HCI and stirred at 80°C for 2 days. The mixture
was then concenirated and used without further purification.

Synthesis of 4-(3,5-Dimethyl-pyrazol-1-y!}-pyridin-2-ylamine for éxampie 102

A 10 ml microwave reaction vessel was charged with 4-Chioro-pyridinamine (0.5 g) and 3,5-
dimethylpyrazole (1.12 g); hydrochioric acid (37%, 0.6 mi) and dioxane were then added.
The reaction mixture was irradiated in a Microwave oven with the following parameters:
potency: 150W; temperature: 120°C; time: 180 min.

The reaction mixture was cooled at room temperature and treated with diethyl ether (2 ml)

and ethanol (1 mi) and sonicated during 30 min. At end of treatment the mixture was cooled
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during 14 h at 4°C. A solid was filtered off and washed with diethy! ether and n-hexane to
furnish the product as the hydrochioride salt (450 mg).

Synthesis of 5-amino-tetramethylisophthalamide (I129) for example 105

O

A . o9
* {
P I\E* ',N . N
o~ 0/ O Nie, =N NMe,
~
o) OH o o o) OH
126 127
o 1% o
w H.N
oM NMe,  ° NMe,
S D
o“ > n" 07" “NMe,
{
i

128 129

Step 1:

To a stirred solution of mono methy! S-nitroisophthalate (1.0 g,) and DIPEA (1.43 ml) in DCM
(30 ml) and DMF (3 mi) was added HATU (1.69 g) at rt. After 10 min, dimethylamine (4.4 mi,
2M solution in THF) was added and stirring was continued for 12 h. Water and sodium
bicarbonate were added to the reaction mixiure and extracted with DCM. The organic layer
was separated and concentrated in vacuum. The reside was further purified by normal phase
MPLC (cyciohexane: EtOAc = 80:20 to 30:70) to afford intermediate 126 (0.91 g)

HPLC (Ry) = 1.29 min (method D)

Step 2:

A mixture of 126 (2.5 g), MeOH (20 ml) and LiOH(aq) (8 wt.%, 5.9 ml) was stirred at 50°C for
1 h. Volatiles were then removed in vacuum and the residue was acidified by treatment with
2 M HCI (ag). The mixture was lyophilized, the remaining solid suspended in water and
warmed to 50°C. The resulting suspension was filtered, the solid was washed with water and
petroiether and dried in vacuum at 50°C to yield 127 (1.56 g) that was used without further
purification.

HPLC (Ry) = 0.27 min (method E)

Siep 3: ~

HATU (707 mg) was added in two portions to a mixture of 127 (400 mg), DCM (5 mi}, DMF (2
mil), diisopropytamine (0.68 ml), and HOBt (227 mg) under stirring at rt. Dimethylamine (2.1
ml, 2M in THF) was added and stirring continued for 48 h. Water and sodium bicarbonate
were then added and the resulting mixture was extracted with DCM. The organic fayer was
separated, dried (Na,S04) and concentrated in vacuum. The residue was further purified by
reversed phase HPLC the product containing fractions were combined volatiles removed in
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vacuum and the remaining aqueous mixture extracted with DCM. The organic layer was
concentrated to afford 128 (71 mg).

Step 4:

A solution of intermediate 128 (71 mg) in MeOH (10 mi) was treated with hydrogen in the
presence of Raney-Nickel {10 mg) at rt. The mixture was then filtered and concentrated in
vacuum to afford the title compound 129 (40 mg). The compound was used without further
purification in the next step.

HPLC (Ry) = 0.70 min (method D)

The reaction partners for example 107 and 1086 were synthesized analogousty as for
example 105.

intermediate for HPLC
the synthesis of Structure method Ry [min]
example
H,
0
107 NMe, D 1.26
o
NH,
H N
o)
1086 NMe, D 1.26
ot
NHMe

Synthesis of methyl 3-amino-5-(dimethylcarbamoyl)benzoate for example 108

A solution of intermediate 126 (0.91 g) in MeOH (40 mt) was ireated with hydrogen in the
prasence of Raney-Nickel (90 mg) at rt. The mixture was then filtered and concentrated in
vacuum to afford the title compound (810 mg). The compound was used without further
purification in the next step.

HPLC (Ry) = 0.98 min (method D)

Synthesis of methy! 3-amino-5-methoxy benzoate for the synthesis of example 111

0O

H,N
@
{

/0

To a stirred suspension of 3-amino-5-methoxy benzoic acid (500 mg) in a mixture of DCM
(4.0 mi) and MeOH (2.0 ml) at 0°C was added a soiution of trimethylsilyldiazomethan in
hexane (3.39 mi, 2M) dropwise. After 15 min, the reaction was concentrated in vacuum. The
remaining crude product was purified by reversed phase HPLC to yield the trifluorcacetate
salt of title compound (280 mg).

HPLC (R) = 1.02 min (method D)
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Synthesis of ethyl 3-amino-5-chloro benzoate for the synthesis of example 112

o} O

HO OH vt z

D

Step 1:

5-tert-butylisophthalic acid (1.3 g) was dissolved in MeOH (20 mi). The resulting solution was
cooled to 0°C and thionlychioride (0.45 mi) was added dropwise under stirring. After
complete addition, the mixture was allowed to warm to room temperature and was stirred for
additional 7 h. The mixiure was then poured on an ice cold sodium bicarbonate solution and
extracted repeatedly with EtOAc. The aqueous phase was acidified with HCl and again
extracted with EtOAc. The combined organic layers were washed with brine and
concentrated in vacuum. The residue was worked up by flash column chromatography on
silica gel (DCM:MeOH = 20:1) to yield methyl 5-tert-butylisophthalate (1.3 g).

Step 2:

Under an atmosphere of argon, 5-tert-butylisophthalate (0.5 g) was dissolved in tert.-butanol
(20 mt). To the resulting solution, triethylamine (0.35 mi) and diphenyl phosphoreazidate
(0.56 ml) were added subsequently. The mixture was then heated to reflux for 12 h, cooled to
room temperature and concenirated in vacuum. The residue was taken up in EtOAc, and
subseqguently washed with dilute agueous citric acid, saturated sodium bicarbonate solution
and brine. The organic laysr was concentrated in vacuum and the residue was worked up by
flash chromatography (petrot etherEfOAc = 3:1) fo yield methy! 3-(tert.-
butoxycarbonylamino)-5-tert-butylbenzoate (0.61 g).

Step 3.

Methy! 3-(tert.-butoxycarbonylamino)-5-tert-butylbenzoate (0.42 g) was dissolved in DCM (5
mi). To the resulting soiution, TFA (1 ml) was added, the mixture was sfirred for 30 min at
room temperature and then concentrated in vacuum. The residue was dissoived in DCM and
extracted with agueous sodium bicarbonate solution. The organic layer was separaied, dried
over sodium suiphate and concentrated in vacuum fo yield ethyl 3-amino-5-tert-
butylbenzoate (0.28 g). which was used for the synthesis of example 112 without further
purification.

Synthesis of methyl 3-amino-5-chloro benzoate for the synthesis of exampie 113

0
H N o

\
CI

A solution of methyl 3-chloro-5-nifrobenzoate (300 mg) in THF (50 ml) was treated with
hydrogen (3 bar) in the presence of Raney-Nickel (10 mg) at rt. The mixture was then filtered
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and concentrated in vacuum to afford the title compound (204 mg). The compound was used
without further purification in the next step.
HPLC (Ry) = 1.36 min (method D)

Synthesis of 3-Methyl-5-(1-methyl-1H-tetrazol-5-yl}-phenylamine for exampie 114

Step 1:

3-Chlorocarbonyl-5-nitro-benzoic acid ethyl ester

To a solution of 5-nitroisophtalic acid monoethy! ester (80 g} in DCM (700 ml) at 25°C was
added 2M oxaly! chloride solution in DCM (683 ml), and DMF (5 ml). The reaction was stirred
for 2 h and then concentrated in vacuum. The residue was friturated with toluene and again
concentrated in vacuum leaving the title compound (60 g). R, = 1.40 min for derivatised
methylester (method D).

Step 2:

N-Methyi-5-nitro-isophthalamic acid ethyl ester

To a 2M soiution of methylamine in THF (256 ml) at -20°C was added a pre-cooled solution
of 3-chlorocarbonyl-5-nitro-benzoic acid ethyl ester (60 g) in THF (500 ml) dropwise. This
was stirred for 20 min and then filtered. The filtrate was concentrated in vacuum and the solid
recrystallised from diethy! ether to give the title compound (22.5 g) as a solid. An oxaly!
chloride solution in DCM (83 mi, 2M), was added with DMF (5 mi). The reaction was stirred
for 2 h and then concentrated in vacuum. The residue was triturated with toluene and again
concentrated in vacuum leaving the title compound (80g). R; = 1.53min (method D).

Step 3;

3-(1-Methyi-1H-tetrazol-5-yl)-5-nitro-benzoic acid ethyl ester

To a 2M solution of N-methyl-5-nitro-isophthalamic acid ethyl ester (10 g) in dichloroethane
{200 ml) at -20°C was added pre~-cooled triflic anhydride (10 mi) dropwise. This was stirred
for 30 min and then sodium azide (4.6 g) was added. This was allowed to warm to room
temperature and stirred overnight. The reaction was neutralised with 5% NaHCOs(aq)
solution and the organic and agueous layers were separated and the organic layer dried and
concentrated in vacuum. Flash chromatography (100:0 to 50:50 gradient
cyclohexane:EtOAc) afforded the title compound (6.5 g). R = 1.52 min (method D).

Step 4:

3-Amino-5-(1-methyl-1H-tetrazol-5-yl)-benzoic acid ethy! ester

A solution of 3-(1-Methyl-1H-tetrazol-5-yl}-5-nitro-benzoic acid ethyi ester (6.5 g) in
EtOAc:ethanol (1:1, 320 mi) was hydrogenated at 20°C and 50 psi with 10% Pd/C (750 mg).
After reaction completion, the mixture was filtered and the filtrate concentrated in vacuum o
give the title compound (4.2 g). R, = 1.21 min (method D).

Step 5:

[3-Amino-5-(1-methyl-1H-tetrazol-5-yl}-phenyi}-methanol

To a solution of 3-Amino-5-(1-methyl-1H-tetrazol-5-yl)-benzoic acid ethy! ester (250 mg)in
THF (5 mi) at 0°C was added pre-cooled 1M LIAIH, solution in THF(2 ml) dropwise. This was
stirred for 3 h. The reaction mixture was poured onfo ice-water and extracted into EtOAc,
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The organic layer was separated, dried and concentrated in vacuum. Flash chromatography
(100:0 fo 95:5 gradient DCM:MeOH) afforded the title compound (70 mg).
R¢=0.19 (DCM:MeOH 95:5).

Step 6:

3-Methyl-5-(1-methyl-1H-fetrazol-5-yl)-phenylamine

A solution of [3-Amino-5-(1-methyi-1H-tetrazol-5-yl)-phenyl]l-methano! (450 mg) in MeOH (20
mi) with a few drops of conc. HCI (ag) was hydrogenated on a H-cube apparatus at 30°C,
and 10bar with a flow rate of 1ml/min using a Pd/C cartridge. After reaction compietion, the
mixture was concentrated in vacuum and the residue basified with a dilute K;COs(aqg). This
was extracted with EtOAc and the organic layer was separaied, dried and concentrated in
vacuum. The residue was purified by flash chromatography (88:2 DCM:MeQOH) to give the
titie compound (320 mg).

R¢= 0.46 (95:5 DCM:MeOH)

$3.2 Synthesis of aromatic-chlorides or -bromides for procedure C

Synthesis of 2-Chloro-4-(3,5-dimethyl-isoxazol-4-yl}-pyridine for example 187

N-O
/

The title compound was prepared from 4-bromo-3,5-dimethylisoxazole generally according to
the synthetic procedure described for 2-Chioro-4-[1-{tetrahydro-pyran-2-yi)-1H-pyrazol-4-yl}-
pyridine. UPLC (Ry) = 0.81 min (method N)

Synthesis of 2-Chloro-8-methyl-4-(5-methyl-[1,2,4]Joxadiazol-3-yl)-pyridine for exampie

188
O N N »/—O\

“ N__.N

D N

N e
N Cl

To a suspension of 2-chioro-6-methyi-isonicotinamide (0.50 g, 2.93 mmol) in dry DCM (10
ml), dry pyridine (0.26 ml) was added and the mixture was cooled to 0°C under inert
atmosphere. Trifluoroacetic anhydride (0.45 ml) was added dropwise under stirring, the
cooling bath was removed and the reaction mixture was stirred for 4 h. After this period other
portions of pyridine (0.074 ml) and trifluoroacetic anhydride (0.12 ml) were added and the
mixture stirred at room temperature for further 3 h.

The reaction was quenched with agueous solution of NaHCOg, the phases were separated

and the agueous layer extracted with DCM. The combined organic extracts were washed
with brine, dried under Na,SO,, filtered and the solvent was evaporated under reduced
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pressure. The crude product was obtained (0.378 g) and used in next step without further
purification. UPLC (Ry) = 1.65 min (method M)

2-Chioro-6-methyl-isonicotinonitrile (378 mg) was dissolved in ethanol (4 mi) and
hydroxylamine hydrochioride (379 mg) was added followed by a solution of sodium
carbonate (577 mg) in water (8 mi). The reaction mixture is heated to 75°C and stirred for 18
h. Ethanol was evaporated under reduced pressure and the aqueous residue extracted with
EtOAc. The combined extracts were washed with water and brine, dried under Na,SOy,
filtered and the solvent was evaporated under reduced pressure. The crude product was
obtained (401 mg) and used in next step without further purification. UPLC (R,) = 0.67 min
{method M)

2-Chloro-N-hydroxy-6-methyl-isonicotinamidine (120 mg) was suspended in
trimethylorthoacetate (3 ml) under inert atmosphere and acetic acid (0.3 ml) was added. The
mixture was heated to 100°C and stirred for 2 h. Afier cooling to room temperature the
solvent was evaporated under reduced pressure and the residue pariitioned between EfOAc
and agueous solution of NaHCOs. The organic layer was separated, washed with water and
brine, dried under Na,S0,, filtered and the solvent was evaporated under reduced pressure.
The crude was purified by flash column chromatography (10 g Isolute® silica gel cartridge;
gradient elution: hexane/EtOAc from 10/0 e 9/1) affording the title compound (167 mg).
HPLC (Ry) = 3.17 min {method L).

Synthesis of methyl! 2,6 dibromo-isonicotinate for the synthesis of example 194

0 . Q
r
HOi\ OH l\ 0\
No 2 N N~
OH Br

in a three necked round bottom flask equipped with a mechanic stirrer and gas outiet solid
cirtrazinic acid (15 g) and phosphorous oxybromide (45 g) were thoroughly mixed and heated
to 140°C for 12 1o 14 h. The resulting mixture was cooled to 0°C before MeOH (100 ml) was
added carefully under vigorous stirring. The resulting mixture was then poured into a cooled
(0°C) agueous sodium carbonate solution (1M, 500mt), before Chloroform (500 ml) was
added. The biphasic mixture was filtered through a paper filter, before the organic layer was
separated. After filtering through charcoal, the solution was concentrated in vacuum. The
residue was purified by MPLC (DCM:MeOH = 100:3 to 100:6) to yield methy! 2,6 dibromo-
isonicotinate (13.7 @).

HPLC (Ry) = 1.82 (method D)

Synthesis of methyl 2-bromo-6-methoxyisonicotinate for example 185

Br
Brl\ C{ E\ O\
N. — N._ =
Br A
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A solution of sodium methoxide (375 mg) and methyl 2,6 dibromo-isonicotinate (1.0 g) in
MeOH (20 ml) was heated in a microwave oven at 130°C for 30 min. Then additional sodium
methoxide (281mg) was added and heating continued for additional 15 min at 130°C.
Concentrated sulfuric acid (1.86 mi) was then added to the reaction mixture and the resulting
suspension was heated for 4 h at 80-85°C.

After cooling to room temperature, the mixture was poured in an ice cold aqueous sodium
carbonate solution (100 mL) and extracted with DCM (100 mi). The organic layer was
separated, dried over Na,S0, and concenirated in vacuum. The residue was purified by
MPLC (DCM:MeOH = 100:3 to 100:5) fo yield 710 mg of a 70:30 mixture of desired product
(497 mg) and the corresponding trimethy! cirtrazinic acid (213 mg). The mixture was used for
subseguent transformations without further purification.

HPLC (Ry) = 1.66 min (method D)

Synthesis of 2-Chloro-6-methyl-4-(1-methyl-1H-tetrazol-5-yl)-pyridine for example 191

Step 1:

2-Chloro-6,N,N-frimethyl-isonicotinamide

To a solution of 2-Chloro-8-methyl-isonicotinic acid (1 g) in DMF (200 ml) at 25°C was added
DIPEA (2.9 mL) and TBTU (1.8 ml). After 5 min, dimethylamine (0.75 g) was added
dropwise. This was stirred overnight. The reaction was added to water and extracted with
EtOAc. The organic layer was separated, dried and concentrated in vacuum. Flash
chromatography (9:1 to 2:8 gradient cyclohexane:EtOAC) afforded the ftitie compound
(320mg). Rs = 0.56 {1:1 cyclohexane:EtOAC)

Step 2:

2-Chioro-6-methyl-4-{1-methyl-1H-tetrazol-5-yl}-pyridine

To a solution of 2-Chloro-8,N,N-trimethyi-isonicotinamide (2.3 g) in acetonitrile (30 ml) at -
15°C was added DCM (20 ml) pre-cooled triflic anhydride (3 mL) dropwise. This was stirred
for 10 min at -10°C and then sodium azide (4.6 g) was added. This was allowed to warm to
room temperature and after 2h, the reaction was neutralised with a cold 5% NaHCOs(aq)
solution and extracted with EtOAc. The organic layer was separated, dried and concentrated
in vacuum. Flash chromatography (100:0 to 40:60 gradient cyclohexane:EtOAC) afforded the
title compound (260 mg). R = 1.21 min {(method D).

S$.4. Synthesis of examples according to procedure Ato G

S.4.1. Synthesis of examples according to procedure A (examples 1 — 131}
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Amide formation method A:

o — O

Y y
R2 R2

To a stirred solution of building block A (1 eq) in DMF, NMP, DCM or chioroform at room
temperature is added DIPEA or TEA (2-8 eq), HATU or TBTU (1-4 eq) and HOBt (0-2 eq).
After 20-45 min, amine reaction partner (1.2-2 eq) is added and the mixture stirred for an
additional 40-120 min. Water and TFA is then added and the mixiure is separated via
reversed phase HPLC {o provide the desired amides. The reaction mixiure can be filtered
over basic ALOX or extracted with DCM after addition of agueous NaHCO; soiution foliowed
by concentrating the organic fractions in vacuum before the HPLC purification.

Synthesis of example 1.
NN,

D- ﬁ LN
oW N
C'jo

N

e

Building block A1 (60 mg) was dissoived in NMP (0.5 mi) and DIPEA (0.15 ml). HATU (120
mg) was added and the solution was stirred for 45 min at rt. 3-(1-methyl-1H-tetrazoi-5-
yhaniline (34 mg) was added and the mixiure was stirred for a further 1 h. A few drops of
water and TFA were added and the mixture was separated via reversed phase HPLC. The
desired fractions were collected, combined and lyophilised to yield example 1 (18 mg) as the
TFA salt. HPLC: 1.3 min {method D)

Amide formation method B:

To a stirred solution of building biock A (1 eq) in DCM at room temperature is added
oxalylchloride (2-5 eq, neat or 2M solution in DCM) and the mixture stirred for 0.5-2 h and
then concentrated in vacuum. Pyridine, DMAP (0-0.1 eq) and amine reaction partner (2-3 eq)
is added and the mixture stirred for 1-2 h, then concentrated, dissolved in ACN, water and
TFA and separated via reversed phase HPLC {o give the desired amides.
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Synthesis of example 2:

Building block A1 (80 mg) was dissolved in DCM (2 ml), and a solution of oxalyichioride in
DCM (0.2 mi, 2M) was added and the mixture was stirred at 25°C for 2 h and then
concentrated in vacuum. Pyridine (1 mi) and 3-amino-N-methyl-5-(triflucromethyl)benzamide
hydrochloride (88 mg) is added and the mixture was further stirred for 2 h, then concentrated,
dissolved in acetonitrile, water and TFA and separated via reversed phase HPLC {o give of
example 2 (45 mg) as the TFA salt. HPLC: 1.37 min {(method D)

I)»u‘(ﬁ\(,"i.

0" N

Synthesis of example 3:

Building block A1 (80 mg) was dissolved in DCM (2 ml), oxalylchloride (0.07 ml) was added
and the mixture was stirred at room temperature for 0.75 h and then concenirated in vacuum.
Pyridine (1 mi), 4-dimethylaminopyridine (2 mg) and 5-Amino-1,3.4~thiadiazole-2-carboxylic
acid ethyl ester (60 mg) were added and the mixture was further stirred for 1 h, then
concentrated, dissolved in acetonitriie and separated via reversed phase HPLC 1o give
example 3 (17 mg). HPLC: 1.34 min (method D)

The following examples 4 -115 were synthesized in analogy to exampie 1-3 from building
biocks A1 {0 A4.
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2 1 3 o4 R¢[min] . |Building
# R R RLR (method)"ST210M plock
R
: ’ 1.26
(03] O
4 \—Q- @-é’w’\ H, H o | A A
W H
[s]
A
¥ i 136
5 o N~py” H, H A A1
7o (8)
NﬁN
N
’ cl o 1.35
6 P ~_ | H.H A A3
ci SN ©)
H
)
H
w—N
0
" . 1.21
7 N— H, H A A1
H (D)
o
N-——
H
1,0
« H 0;7._ (d 0
\—< Z—c; =N $ 1.29
8 \O’N‘/’LN’ L o | |
|
—
N
: - 1.35
o “Q’C' Ney” | H.H A | At
4 (D)
o
N
. = H o
1.34
10 ‘—Q‘C’ YU | A | A1
\ N D)
My
- o 1.30
11 == H, H A A1
/N\N/ (O)
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# R2 R! R, R R¢[min] forrrnn:!\’tf)n Building
{method) Method block
H
: N 120
12 ‘—Q-Cf P ol | HH ' A A1
S—N ()
WM
0
: . = 1.39
13 H, H A A1
(D)
. H O
1.36
14 \—QC* A A H, H A At
: Mo ©)
' 1.39
15 ‘—Q‘C' N H,H A A1
(D)
—_
' o 126
16 “NH H, H B A1
¢ ) ©)
N
N o
: *— 1.55
17 \—Q‘C' Mny | HH A oA
N \,J (B)
N o
) - 1.61
18 “Q‘C' Npy— | H.H A | Al
O~ ®
H
‘ o N 1.46
19 H.H A A1
N ) (8)
}'\-5[ .
. 174
20 LQC' ? H, H A A1
SN ®)
o
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: H 0‘:‘//0 0 1.61
21 \—Q'C‘ =N Z _ | HH ' A A1
N (8)
|
H
ol N 1.80
22 ‘—QC' ? H, H ‘ A A
| S ®)
o}
§
. < 1.51
23 \—-Q-m * m H, H A Al
N O (B)
H
H =
4 Ct * ™ I H H N
2 Q NN , o A A1
25 *‘—@"‘” O_Z H, H 1.25 A A3
cl N—
H
H
L N 1.59
26 ¢ § ,~OH | yH ' A
O o | f |
o
H
H
‘ Cl *-"N / 'S 342
27 P H, H A Ad
N (8)
N 7\
) - 1.62
28 “Q’c‘ ’ 0» H, H © A oA
(B)
N
. e 1.58
29 \—ch \Q 9__@ H, H A A1
N (B)
H O
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N
) * 1.36
30 <2°* T N~0 H, H A A1
N ®)
H
N
) 1.50
31 L<j%~ci Q—\\N H, H A A1
N ®
H
H
#—N
’ P 1.43
32 ‘—QC‘ H, H ' A A1
o NH, (8)
NH,
Q
X o) 1.54
33 ‘-Q-Cl ﬁ@_,\?‘ H, H A A1
. \ ) (8)
N
. 00 56
34 “< 2"3‘ H H, H ‘ A A1
N N (B)
” H 1.90
35 “‘Q‘C’ ,N‘C>_'< H, H A A2
* (B)
N
: * 1.30
36 ‘—Q‘” 7N H, H A | A
N (B)
” H 1.52
3 (B)
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38 \—QC‘ H_Q H, H A A1
N o’kF (B)
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H
N
- 1.49
40 \-Q'C‘ N, N M, H A A2
== (B)
H
. " NN 143
41 N’ H, H A A1
‘ {_ ®)
y
* ¥ 1.64
42 \‘Q‘“ @ H, H A | A
H
’ ~N O— 1.72
43 \—Q'C‘ * H, H A Al
7N (B)
———
" i 1.59
44 LQ‘C! *,N*O" N’ENQ H, H A Al
H H (B)
H
' ci *”N\/g_\\ N 1.50
45 N H, H A A2
B)
\ (
y 1.63
46 \—an *,ﬁ \/@ H, H A A2
(B)
y H  N-Q 168
- \—Qm AN ,)_O H, H &) A A2
N
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"H
. *""N
ct 1.66
48 H, H A A2
F (B)
F
’ \ o) 1.88
49 ‘—Q-Cl ,,-Q W H, H A A2
-8 B
I-b-zl \g\/\ ( )
0/‘
) 1.59
50 \“Q'C‘ H N7 H, H A | A2
~N / (B)
* X
\/LN 0/
‘ NT P 183
51 \ch H =N H, H A A2
x (B)
" ol 1.65
52 H { H, H A A2
AN N ()
o)
N
) # o) 1.51
53 \QC' N H, H A A2
W (B)
o}
: 1.75
54 \~Q-C' =N H, H A A2
(B)
Br
' cl «~N 174
55 H, H A A2
(B)
0\
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2 1 3 R [min] . |Building
# R R R R (method) f?\;;ig%n block
. " N
. o * 178
56 H, H A A2
(8)
F-T~F
F
F
* 174
57 \—Q‘C‘ N H, H A A2
(B)
F
' 1.72
58 ‘—Q"" " H, H A A2
: (8)
F
F
’ 172
59 ‘—Q‘C' H, H A A2
4N (B)
H
) s N 1.39
60 "—QC’ Q N H, H ' A A2
L) ®)
) o 1.78
61 H, H A A2
*"N (B)
. 172
62 ‘—Q‘C‘ N F H, H A A2
* (B)
: 1.64
63 ‘—Q-C' H, H A A2
~N (B)
ﬁ
* * 1.40
64 QC* M, H A A2
N~ (B)
\




# R? R RO R - | e formation Bullding
’ metho block
Method
F. F
) F 1.40
85 ‘—Q@ H, H A A2
~N (B)
H
. ~N
o 1.42
66 N H, H A A2
/ (B)
=N
cl
’ o H '}‘ D 1.56;1.64
67 - N H, H A A2
H (B)
O/‘
’ H 1.61
68 \—Q‘” N H, H A A2
NH (B)
H
x—N
o 1.44
69 . H, H A A2
_N (8)
N
’ ™~ X 162
70 ‘—QC' N » H, H A A2
N~ Cl (B)
) o 172
71 H, H A A2
*.—-'N (B)
’ 1.68
72 \—Q—cl *,@ H, H A A2
o— ®)
. ' 1.70
- LC%—cs */ H, H A A2
- (B)
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Amide

# R2 R! R®, R Ri[min] formation Buiiding
{method) Vethod block
. N 1.68
74 "‘Qc' w ey | HH AL A2
N= ®)
o
%
N
* \Q ] /™ 1.31
75 ‘—QC‘ _}-N<> J oM ' A A4
) ()
=2
HC O
X
N
"\ CZ /:( 7™\ 1.31
78 “ N.. //O * * A “A4
L %\\CH (E)
O '
H3C~._N fo)
Eh,
x G
” N N-N 7\ 1.31
77 ‘—Q‘C‘ 8! J N A A4
N (E)
X,
NQ
) g 7\ 1.33
78 \_Q'c' N ' A Ad
L R A (€)
Hy,C~N o
\CHS
%
N
79 \—Q‘C' Né 0 7N, 134 A A4
—? *
: TR, (&)
tH,
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. Amide | . .
# R? R R®, R <§i§ﬁ) formation Bg;gi;;g
Method
)<11
* N I\ 1.38
80 cl 0 . A Ad
§;N CH ¥ (E)
NN
]
><1\
: N ~\ 1.22
81 <:2 < P S A A4
(E)
NH,
X1\
. N o 1.24;
82 “‘QC‘ @J( SN 129 A A4
N“_CHa E\
nd (E)
X
1! )
‘ N —\ 1.45
83 "< 2"“ SN A A4
(E)
)<1i
N
e 0 I\ 1.23
84 \_/"® O_‘( o A Ad
N (E)
/
H,C
X,
) N —\ 1.33
85 <2°’ =) J oo A Ad
N (E)
H,C
Iy
: " 1.37
(E)
\ N
H
N
' 1.35
87 \_Q'C' NN 2 H, H B A1
— o— (D)
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. Amide o
Ri[min} . |Building
# R R’ R®, R ! formation
{method) Method block
H
»—N
) 1.48
88 LQ‘C' P H, H A A1
o / (D)
X
) 1.37
89 ‘-Q-C' I\ 0O H, H o) B A1
— O—-/
N
: ” 1.40
90 \‘Q‘C' @_40 H, H o) A At
0—/
91 "‘QC* H /~r o7 H, H o7 AL A
NN ®)
/
‘ =N 1.39
92 \'Q'c' C EO, H, H ) A A1
0—/
H
=N
' 1.26
93 o / H, H B Al
¥ N>~ ©)
o}
94 QC' H_ (ST o7 H, H 187 A A1
NN (A)
0
95 \..Q.c: HMO/\ H. H 1.91 N Vv
NN (&)
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. Amide _—
# R? R RS R ,Rt[mm] formation Building
{method) Method block
’ P 1.68
96 ‘Q‘C* o H, H ' A A2
ol Oo— (B)
e
® - N
* 1.37
97 ‘-Q‘C' N H, H A A2
N (B)
0
S 0
: H { 1.36
98 LQC‘ N’QU H, H B A2
N o~ D)
H S
: N—( | 1.31
Ci ¢ .
99 ‘—Q' X N:S,o\ H, H o B A1
o
’ 2.07
100 LQC* H_<s 0> | HH A A1
N (A)
< N
¥
. o 9.22
101 ‘< 2"“ N H, H A A
N NN ©)
— =
H
s N
’ 9.75
102 “QC‘ N N'N\ H, H A At
— = (O)
/
: o N 1.26
103 / H, H B A
N (D)
/
’ o N 1.35
104 H, H A A1
D)

-0Q.




. Amide .
# R? R R% R (Eitmhg]c]i) formation Bg;ﬁ;ﬁg
Method
H
*—N
O
) ol 1.23
105 N— H, H D) B Al
0 /
N_
/
H
e
o]
’ Ct 1.23
106 . /NH H, H ©) A A1
Nm
/
H
e N
0O
i i 1.20
107 NH, H, H ©) A A1l
s
N.._.
/
H
=N
O
" N\ 1.21
108 \ / 0 e H, H B Al
o (0}
N.—.—
/
H
s
) al 0 1.33
109 M, H A Ad
o— )
O
/
H
w==N
: ci O 1.47
110 H, H B AA
o (©)
A
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R, Imi Amide Buildi
# RZ R RS R4 | » | Rdminl b tion Puiding
' {method) Method block
H
|
) - 0 1.40
111 H, H R A A1
o (D)
WieO /
H
. o
a 1.53
112 HH | R A Al
o) )
/
H
s\
) o o 1.48
113 HH | R A Al
- (D)
Ci /
H
N
’ o 1.26
114 H, H R A A1
\N (E)
N N
2’
H
* = *—N
0 1.26
115 \“O"C‘ N HH | R A A3
Cl == ;i,/ ©)

Synthesis of examples from building blocks A5 — A8

Example 116
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To an ice~chilled stirred solution of building block A5 (0.11 g), 3-amino-benzoniirile {0.08 g),
DIPEA {0.26 ml) and DMAP (0.01 g) in dry DMF (1 ml), was added tetramethy!
fiuoroformamidinium hexafluorophosphate (0.1 mg). After 5 min the cooling bath was
removed and the reaction mixture stirred at room temperature untit complete disappearance
of the starting acid.

The solvent and the volatiles were removed under reduced pressure, the thick oily residue
was purified by preparative LC-MS, affording example 116 (as TFA sait) (0.02 mg).HPLC
(Rt) = 8.38 min (method O)

The following examples are synthesized in analogy 1o the preparation of example 116:

O

Ox¢
N 1
peUsia
:©\/N ©
4 Ri [min] Building
Example R (method) | block
H
9//N\///\\ r[ 8.27
117 R ) AS
7
118 SN | 890 A5
N P)
o
N
119 . ,‘;{) " 8(g)8 AS

Example 120

Building block A7 (0.07 g) was dissolved in dry DMF (2 mi); HATU (0.08 g) and DIPEA (0.15
mL) were added in sequence and the whole stirred at room temperature for 15 min. Then 3-
pyridin-4-yl-phenylamine was added (0.04 g) and the resulting vellow solution stirred at 40 °C
until complete disappearance of the starting acid. The solvent and the volatiles were
removed under reduced pressure; the oily residue was purified by preparative LC-MS,
affording the title compound (as TFA salt) (62 mg). HPLC (R} = 10.02 min, Method = F
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The following examples are synthesized in analogy to the preparation of exampie 120

o
N—{* 4
g (j ﬁ"‘
M/N ©
£ | R * R [min] Building
(method) biock
S
H i
121 /N\,/"\\/’“\N> R 7.33 A7
ol (P)
H N‘O>m_ P
I .
1221 N~ AR " 6.90 A7
LA (P)
H
123 PPV " 7.08 .
el ®)
124 . 3.05
4 S A8
AT (@)
H 7S
125 A S 2.88 A8
L (G)
N
-
N i b 2.43
12 N S S
~F
N i 8.2
N 27
127 - @/Lﬁk s 2 A8
N oy 272
128 */N\WT/\/\N H S i A8
= (G)
N7 2.49
N i
H
N
SR 287 f
130 /Nw”% R @ 1 A
| Sy 2.49
131 . Y ’ a () A
N )
H I
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S.4.2. Synthesis of examples according fo procedure B (examples 132 — 191)

Synthesis of exampile 132

To a stirred solution of Building block B1 (120 mg) in DMF (2 ml) at room temperature, was
added DIPEA (0.2 mi), HATU (175 mg). After 20 min, pyrrolidine (48 mg) was added and the
mixiure stirred for a further 1.5 h. A few drops of water and TFA were added and the mixture
was separated via reversed phase HPLC. The desired fractions were collected, combined
and lyophilised 1o yield example 132 (30 mg) as the TFA salt . HPLC: R = 1.29 min (method
D)

The following examples have been synthesized from building block B1 to B18 in analogy to

example 132.
0
N 32
IE\/IU O R1
| 1 “ R [min] Building
# R X (method) block
H
0
129 *-—NUQ Pl R 1.34 84
[ X2 ‘N " s (D)
\
H
N (o]
134 o L7 ol 1.34 B4
N o)
§
135 N\ cl | R 1.26 B1
N (D)
—_— N—
/
H
136 | N7 | o | R 135 B4
H (D)
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1 R [min] Building
# R X (method) block
H 0
137 N ci 1.34 B4
'Y ©)
H 0
N
R 1.37
138 @AF& cl o) B4
i
139 NN [ cl 1.32 B3
N o
D 2\ 126
140 N N cl o) B1
_ ()O
H O
N P 1.28
141 ;Iq cl ) B4
A
142 P cl ?("5)9 B2
N——
H
H 0
*"N
143 J\/ al 1.36 B4
N (D)
H o}
/N ) 2
144 - N/A ci 1;) B4
\
H
AN 7 1.32
* F i
cl B4
H F
H O
«~N 1.31 4
148 D Cl D) B
H (o}
N 1.24
147 NN Ne ) B3
N _= f
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1 R¢ [min] Building
* R X (method) block
H 0
N
148 g NA ci 1.29 B4
H )
§
= \
149 O_(Op Cl 4(.§§3 Ba
N
|
N
O 1.26
150 NZA cl D) B1
—/ N
H
H 0
N
" 1.25
151 — Cl B4
ka{i (D)
H 0
152 *’N\OJ('D cl ‘E(g;) B4
*/',2} 0 OH
153 O/‘LN cl 1{5? B4
H o)
N N 1.34
* I \ .
154 O/'(ﬁ S~ | D) B4
M
N \ N~ 153
155 M o 5 B5
N o (B)
L_
H O OH
N y 125
156 N cl D) B4
L‘
H o]
N
157 ol NJ cl 1(-8‘;’ B4
(.
H
—N 0
* 1.39
158 cl B4
@Jg% ®)
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1 R¢ [min] Building
# R X {(method) block
ll:l' 0 OH
« 1.22
159 o B4
on't ®)
\
R
160 TN WYY 1('5‘)4 B3
N — 0
,,.,,.H
0 1.29
161 b_(ﬁ cl ) B4
N
H
H
+—N
0 1.28
162 cl B4
N
H
N
- 0
163 } cl 1.41 B4
N (D)
H
H
O
1.53
164 /N\ N Cl ®) B5
l_ ©
N 0
1.59
165 \Q%"/\ cl &) B1
\ 0
1.26
166 ul cl B6
Oy
g H
H
=N
o 1.22
187 cl B2
(E)
N........
/
H
N
0
168 o 1.26 B8
- ()
Ci /
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1 R [min] Building
# R X (method) block
H
' a P 1.24
1 Cl : B8
69 ©4< z
/
cl
H
se=—RN o
1.25
170 Cl B10
N \—oH (E)
H
e N o
1.35
171 N~ Cl B B10
....H
=i 0
1.30
172 NH cl B10
/ (E)
*"'ﬁ O
1.22
173 N Cl B9
D/((l B
e
N o
1.19
174 NH Cl B9
D/Ql (E)
—~0 ’
__.H
0 1.14
175 Ci B2
OH
N_/_ (E)
/
H
*N
C ,(0 1.24
176 Ci y B7
—_ (B)
F
H
*—N P 1.20
177 Cy @ z o7
/
F
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1 R¢ Imin] Building
# R X (method) block
H
N o
1.12
178 o] B11
Q N \—oH (E)
0
/
H
179 Q(N” ¢l 18 B11
/ (E)
0
/
H
N 0
1.18
180 /NH cl () B11
o}
/
H
*—N
/ 2 1.34
181 NN Ci B15
—/ \— (D)
Br /
H
w=
0
4
182 N cl 1.36 B13
== /N--— B)
A, 0
I e N - 1.29
183 N ,N cl ©) Bi4
1.31
184 cl B12
(D)
1.17
185 Ci (E) B16
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1 R¢ [min] Building
# R X (method) block
—N
O
1.24
186 cl B16
N /N—\_ on (©)
§
N, N
N
H
sN
(9]
1.26
187 ;
8 \ <\,__> c ) B16
NN d
N
H
188 TN Br 1.28 B18
/- ©)
/
H
N
) 1.34
g .
189 7 cl B17
r\< (D)
O N
|
H
s N
=N
190 S\# cl ‘(-g) B19
OAIEIH
H
=N
=N

D)
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$.4.3. Synthesis of examples according to procedure C (examples 192 ~ 136)

Exampie 192

Ci

2-Chloro-4-(3,5-dimethyl-isoxazol-4-yh)-pyridine (25 mg) and buiiding block C1 (25mg) were
dissolved in dry dioxane (1.2 ml) under inert atmosphere and palladium(li) acetate (2 mg),
4,5-bis(diphenyiphosphino)-9,9-dimethyixanthene (11 mg) and caesium carbonate (81mg)
were added subseqguently. The mixture was heated to 100°C and stirred for 18 h. After

10 cooling to room temperature the reaction mixture was diluted with DCM, washed with water
and brine, dried under Na,S0y, filtered and the solvent was evaporated under reduced
pressure. The crude was purified by flash column chromatography (10 g Isolute® silica gel
cartridge; gradient elution: DCM/MeOH from 87/3 to 95/5) affording the titie compound
(49mg). HPLC (Rt) = 9.47 min (method O)

15

The following examples are synthesized in analogy to the preparation of example 182

O
N o R
1 * Rt [mm] -
# R (method) Building block
H
AN N
= = 3.37
193 Ne 80 R L) c1
_H
e L o
194 J N o | 1{6"5” c1
/
Br
N
i 0
195,  J N o | 1('5‘? c1
/
MeO

=111



10

15

20

1 . R; [min] o
# R (method) Building block
H
=N
=N 1.23
(R .
198 N F,N R (E) C1

S.4.4. Synthesis of examples according to procedure D (examples 197 — 208)

Example 197

/
N

F 0
o

e .
SN rN -

Building block D1 (0.08 g) and 3-fluoro-4-trifluoromethoxy benzaldehyde (0.05 g) were
dissolved in 25% MeOH in DCM (4 ml) and the resulting solution stirred at room temperature
for 30 min. Sodium cyancborohydride (0.02 g) was then added in one portion and the whole
allowed to react overnight. The solvent was evaporated under reduced pressure, 10% ag.
K2COs (3 mi) and DCM (8 ml) were added, the {ayers separated, the organic phase dried
over Na,S04 and evaporated to dryness. The resuliing crude was then purified by
preparative LC-MS to afford the target compound as a TFA salt (0.03 g). HPLC (Ry) = 7.01
min (method P)

The following examples are synthesized in analogy to the preparation of examplie 187

O
Fopd
1 2 « Ry {min] Building

# R R {method) block

H

N Ci
198 | <7 7 )< :@L R S b1

/N»-N Ct (G)

H Ci

N
199 | /T )< F%@\/ R 9.30 D1

/N‘N £ ©)
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Synthesis of example 200

o}

H
m,N o
O R
0 ‘ é :
Br L\[:::L\Br

D2 (0.05 g) was dissolved in EtOH (1 ml) and of 4-bromobenzaldehyde (0.081 g), HOAc
(0.026 g) and a small amount of molecular sieve 4 A was added and the suspension stirred
at 25°C overnight. Sodium triacetoxyborhydride (0.1564 g) was added and again the mixture
stirred for 1 h, concentrated and suspended in MeOH, water and TFA. After filtration the
mixture was separated via reversed phase HPLC and fractions containing the product
collected and lyophilised to provide exampie 200 (0.045 g). HPLC: 1.21 min (method D)

N
H

D2 200

The following examples 201-208 were synthesized in analogy to exampie 200 from building

block D2 or D3.
A N A
- -
oW N
f] 0
N
R2
# * R [min]

(method) Bunidmg bilock

RZ
™ 1.20
201 \—®-Ci R (D) Dz

202 D2

\—< \>—F 1.21
203 R D2
(D)
204 \"Q‘C‘ R 1.23 D2
(D)
1S
< Z\— 1.23
205 R D2
(D)
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R 1.18

206 \—@\ D2
S cl (©)
: a 118

207 —a : D2
o ©)
L 126

" 5 o
2)

F

S.4.5. Synthesis of examples according to procedure E

Example 209

- X

i12.2

|
N

\
N O
I N

-(/\f‘/ﬁ
N

N—
/

10 Intermediate 112.2, (0.20 g), 3-cyclopropyl-1- methyl-1H-pyrazole-5-amine (0.14 g),
potassium t-butoxide (0.10 mi of a 1M THF solution) and dioxane (2 ml) were transferred to a
microwave vial and heated under microwave irradiation under the following conditions: max
power 180 W, T 150° C, 15 min; after the first cycle 0.05 ml of base were added and two
more cycles of irradiation performed under the same conditions. The reaction mixture was

15 evaporated to dryness, and the oily residue was purified by preparative LC-MS affording

example 208 (as TFA salt) (0.09 g). HPLC (Ry) = 7.12 min (method P)

8.4.6. Synthesis of examples according to procedure F (examples 210-212)

20
Example 210

o

- Ny
Ne 7 N

ve

Ci
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Building block F1 (70 mg) was dissolved in ethanol (5 ml) and conc. hydrochloric acid (1.5
ml) was added. The solution was stirred at room temperature for 4 h. Ethanol was removed
under reduced pressure and the residue partitioned between saturated aqueous solution of
NaHCO; and EtOAc. The layers were separated and the agusous phase extracted with
EtOAc. The combined organic extracts were washed with brine, dried under Na,SQ;, filtered
and the solvent was evaporated under reduced pressure. The crude was purified by flash
column chromatography (5 g Isolute® silica gel cartridge; gradient elution: DCM/MeOH from
97/3 to 95/5) affording the title compound (55 mg). HPL.C (R,) = 8.08 min (method O)

Example 211-212 was synthesized in analogy to exampie 210.

Seusad

1 « R [min] -
# R (method) Building block
H
s N
210 = - R 8.50(0 F2
H
N N
211 =N_{ 1 |R 2.37(M) F3
Ny /7 SN

8.4.7. Synthesis of exampies according to procedure G (examples 213-216)

Example 213

To a solution of example 181 (36 mg) in dioxane (3 mi) was added dppfPdCl; (2.3 mg) and
butyizinc bromide (0.137 mi of & 0.5 M solution in THF) under an atmosphere of argon. The
solution was stirred for 45 min at room temperature before additional dppfPdCl, (2 mg) and
butylzinc bromide (0.07 ml of a 0.5 M solution in THF) was added and the solution was
stirred for additional 20 min at rt. The reaction was quenched with a few drops of water, the
resulting mixture was diluted with dioxane and filtered. The filtrate was concentrated and the

crude product purified by reversed phase HPLC affording the title compound (18 mg). HPLC:
1.41 min (method D).
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The following examples were synthesized in analogy to example 213

O
e
O <
Rz

Ci
; R Rt [min] -
# R (method) Building block
N o
T
214 N = | R 1.34 (D) example 181
*"il;’i Q
T NN~
215 N _. 0 R 1.48 (D) example 194
*"'E 0
I NN
218 N __ o R 1.42 (D) example 194

8.5.1 Chromatographic methods (HPLC and UPLC methods)

Method A

Waters ZQ2000 MS, Alliance 2790 HPLC, Waters 2096 DAD (210-500 nm), Waters 2700
Autosampler

Mobile Phases:

A: Water with 0.10% TFA

B: Acetonitrile with 0.10% TFA

Timein min %A  %B Flowrate in mi/min

0.00 95 5 1.00
0.10 95 5 1.00
3.60 2 98 1.00
6.50 2 08 1.00
7.00 85 5 1.00

Stationary phase: Waters, Sunfire C18, 3,5 ym, 4,6 X 50 mm.
Column temp: constant at 40°C.

Method B
Waters ZQ2000 MS, HP1100 HPLC + DAD (210-500nm), Gilson 215 Autosampler.
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Mobile Phases:
A: Water with 0.10% TFA
B: Acetonitrile with 0.10% TFA

Timeinmin %A %B  Flowrate in mi/min

0.00 85 5 1.50
2.00 0 100 1.50
2.50 0 100 1.5

2.60 .95 5 1.50

Stationary phase: Waters, Sunfire C18, 3,5 um, 4,6 X 50 mm.
Column temp: constant at 40°C.

Method C

Alliance 2690/2695 HPLC, waters 996/2996 DAD (210-400 nm)
mobile phases:

A: water with 0.10% TFA

B: acetonitrile with 0.10% TFA

timeinmin %A  %B  flow rate in ml/min

0.00 95 5 2.50
0.20 96 5 2.50
1.50 2 98 2.50
1.70 2 08 2.50
1.0 95 5 2.50
2.20 95 5 2.50

Stationary phase Merck Chromolith™ Flash RP-18e, 4.6 mm x 25 mm (at 25°C).

Method D

Alliance 2690/2685 HPLC, waters 896/2896 DAD (210-400 nm)
mobile phases:

A: water with 0.10% TFA

B: acetonitrile with 0.10% TFA

time in min %A %B  flow rate in mli/fmin

0.00 85 5 2.80
0.30 85 5 2.80
1.60 2 98 2.80
1.90 2 98 2.80
2.00 95 5 2.50

Stationary phase Merck Chromolith'™ Flash RP-18e, 3 mm x 100 mm (at 25°C).

Method E

Waters ZQ MS, Alliance 2690/2695 HPLC, Waters 996/2996 Diode array detector
Mobile Phases:

A Water with 0.10% NH3

B: Acetonitrile with 0.10% NH3

Timeinmin %A  %B Flowrate in mi/min

0.00 95 5 3.00
0.20 85 5 3.00
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1.50 2 08 3.00
1.90 2 98 3.00
2.00 2 98 3.00

Stationary phase: Waters, X-Bridge, C18, 3,5 ym, 4,6 X 20 mm.
Column temp: constant at 25°C.
Die Diode array detection is at the wavelength range of 210-500 nm.

Method F

Instrument: LC/MS ThermoFinnigan. HPLC Surveyor DAD, MSQ Quadrupole; column:
Symmetry C8, 5 um, 3 x 150 mm; eluent A: 90% water +10% acetonitriletammonium
formate 10mM; eluent B= ACN 90%+10% H,O+NH,COOH 10mM; gradient: A(100) for 1.5
min, then to B (100) in 10 min for 1.5 min; flow rate: 1.2 ml/min; UV Detection: 254nm; lon
source: APCI

Method G

Instrument: L.C/MS Waters. HPLC Alliance 2695 DAD, ZQ Quadrupole; column: Sunfire MS-
C18, 3.5um, 4.6x50 mm; eiuent A: water +0.1% TFA + 10% acetoniirile; eluent B:
acetonitrile; gradient: A/B(80:20) , then to A/B (10:80) in 3.25 min for 0.75 min; flow rate:1.3
ml/min;; UV Detection; 254nm; lon source: ESI,

Method H

Instrument; LC/MS Waters. HPLC Alliance 2695 DAD, ZQ Quadrupole; column: Xterra MS-
C18, 3.5um, 4.6x50 mm; stuent A: water +0.1% TFA + 10% acetonitrile; eluent B:
acetonitrile; gradient: A (100) , then to A/B (10:90) in 3.25 min for 0.75 min; flow rate:1.3
mifmin;; UV Detection: 254nm; fon source: ESI.

Method L

instrument: LC/MS Waters, HPLC Alliance 2695 DAD, ZQ Quadrupole. Column: Xterra MS-
C8, 3.5 um, 4.6x50 mm; eluent A : water + ammonium formate 5mM + 10% acefonitrile;
eluent B : acetonitrile; gradient: A 100, then to A/B (10:90) in 3.25 min for 0.75 min; flow rate:
1.3 mi/min ; UV Detection: 254nm; lon source: ESI.

Method M

instrument: UPLC/MS Waters. Acquity UPLC® system, ZQ Quadrupole. Column; HSS C18,
1.8 um, 2.1x50 mm; eluent A: water + ammonium formate 5SmM + 10% acetonitrile; eiuent B -
acetonitrile; gradient: AVB (80:10). then 1o A/B {10:90) in 1.70 min for 0.64 min; flow rate: 0.56
mi/min ; UV Detection: 254nm; lon source: ESL.

Method N

Instrument: UPLC/MS Waters. Acquity UPLC® system, ZQ Quadrupole. Column: BEH C18,
1.7um, 2.1x50 mm; eluent A: water +0.1% TFA + 10% acetonitrile; eluent B: acetonitrile;
gradient: A/B{50:50) , then to A/B (10:90) in 1.89 min for 0.77 min; flow rate: 0.48 ml/min; UV
Detection: 254nm; lon source; ESI.

Method O

Instrument: LC/MS ThermoFinnigan. HPLC Surveyor DAD, MSQ Quadrupole;
column:SynergyHydro-RP80A, 4 um, 4.60 x 100 mm; eluent A: 90% water +10%
acetonitrile+ammonium formate 10mM; eluent B= ACN 90%+10% H2O0+NH,COOH 10mM;
gradient: A(100) for 1.5 min, then to B (100) in 10 min for 1.8 min; flow rate: 1.2 mL/min; UV
Detection: 254nm; lon source: APCI
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Method P

instrument; LC/MS ThermoFinnigan. HPLC Surveyor DAD, Finnigan LCQduo lon trap;
column: Symmetry ~C18, 5 um, 3x150 mm; eluent A: 95% water +5% acetonitrile+formic
acid 0.1%; eluent B= Acetonitrile 95%+5% water+formic acid 0.1%; gradient: A/B(95/5) for
1.5 min, then to A/B (5/95) in 10 min for 1.5 min; flow rate: 1 ml/min; UV Detection: 254nm:;
ton source: ESI

Method Q

Instrument: LC/MS Waters, HPLC Alliance 2695 DAD, ZQ Quadrupole. Column: Zorbax
Eclipse Plus C18, 3.5 um, 4.6x50 mm; eluent A : water + ammonium formate 5miM + 10%
acetonitrile; eluent B : acetonitrile; gradient: A 100, then to A/B (10:90) in 3. 5 min for 1 min;
flow rate: 1.3 mi/min ; UV Detection: 254nm; lon source: ESI.

S.5.2 Chromatographic methods: GC methods

Method 3A

Instrument: GC/MS Finnigan TRACE GC, TRACE MS Quadrupole; column: Agilent DB-5MS,
25m x 0.25mm x 0.25 um; carriage gas: Helium; flow rate: 1 mi/min constant flow; oven
program: 50°C (hold 1 min.}, to 100°C in 10°C / min., to 200°C in 20°C / min., to 300°C in
30°C / min.; Detection: TRACE MS guadrupole; lon source: El.

Microwave heating

Microwave apparatus type: Discover® CEM instruments, equipped with 10 and 35 mL
vessels;

PHARMACOLOGICAL PART

in another aspect, the instant invention may be used to evaluate the putative specific
agonists or antagonists of a G protein coupied receptor. The present invention is directed to
the use of these compounds in the preparation and execution of screening assays for
compounds that modutate the activity of chemokine receptors. Furthermore, the compounds
of this invention are useful in establishing or determining the binding site of other compounds
to chemokine receptors, e.g., by competitive inhibition or as a reference in an assay o
compare its known activity {0 a compound with an unknown activity. When developing new
assays or protocols, compounds according to the present invention couid be used fo test
their effectiveness.

Specifically, such compounds may be provided in 2 commercial Kit, for example, for use in
pharmaceutical research involving the aforementioned diseases. The compounds of the
instant invention are also useful for the evaluation of putative specific modulators of the
chemokine receptors. in addition, one could utilize compounds of this invention {o examine
the specificity of G protein coupled receptors that are not thought to be chemokine recepiors,
either by serving as examples of compounds which do not bind or as structural varfants of
compounds active on these receptors which may heip define specific sites of interaction.

The CCRS receptor binding test is based on a K562 cell line (leukemia myelogenic blast
celis) transfected with the human chemokine receptor CCR3 (hCCR3-C1 celis). The cell
membranes were prepared by disrupting the hCCR3-C1 cells by nitrogen decomposition.
The preparation was centrifuged at 400 ¢ 4°C for 30 min. The supernatant was transferred
into fresh tubes foliowed by a second centrifugation at 48000 g, 4°C for 1h. The membranes
were re-suspended in the SPA incubation buffer (25mM HEPES, 25mM MgCl; 6xH.0, 1mM
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CaCl; 2xH,0) without bovine serum albumin and homogenized by passing through a single
use needle (Terumo, 23Gx1"). The membranes were stored in aliquots at -80°C.

The CCRS3 receptor binding assay was performed in @ Scintillation Proximity Assay (SPA)
design with the radioligand recombinant human **lodine-eotaxin-1. Cell membranes of
hCCR3 C1 cells were again homogenized by passing through a single use needle (Terumo,
23Gx1") and diluted in SPA incubation buffer in suitable concentrations (0.5 ~10 ug
protein/well) in 96 well microtiter plates (1450-5614, Perkin Elmer). The SPA assay was set up
in the SPA incubation buffer with a final volume of 200ul and final concentration of 25mM
HEPES, 25mM MgCl, 6xH,0, 1mM CaCl; 2xH,0 and 0,1% bovine serum albumin . The SPA
assay mixture contained 80 ul of the membrane suspension, 80 ul of Wheat Germ Agglutinin
coated PVT beads (orgamc scintillator, GE Healthcare, RPNQ-0001) 0,2 mgfwell) , 40 pi of
recombinant human "“Jodine-eotaxin-1 (Biotrend), diluted in SPA buffer to a final
concentration of 30.000 dpm per well, and 20 pi of the test compound (dissoived in DMSO
dilutions). The SPA assay mixiure was incubated for 2 h at room femperature. Bound
radioactivity was determined with a scintillation counter (Micro Beta "Trilux", Wallac).
Included were controls for total binding (no displacer added, Bo) and non-specific binding
(NSB) by adding unlabelled recombinant human Eotaxin-1 (Biotrend, Cat #300-21) or a
reference compound.

Determination of the affinity of a test compound was calculated by subtraction of the non-
specific binding (NSB) from the total binding (Bo) or the binding in the presence of the test
compound (B) at a given compound concentration. The NSB value was set to 100%
inhibition. The Bo-NSB value was set to 0% inhibition.

% inhibition values were obfained at a defined compound concentration, e.g. at 1uM,
% inhibition of the test compound was calculated by the formula 100-((B-NSB)*100/(Bo-
NSB)). % inhibition values above 100% are founded by assay variance.

The dissociation constant K; was calculated by iterative fitting of experimental data obtained
at several compound concentrations over a dose range from 0.1 to 10000nM using the law of
mass action based program "easy sys" (Schittkowski, Num Math 68, 128-142 (1894)).

The utility of the compounds in accordance with the present invention as inhibitors of
chemokine receptor activity may be demonstrated by methodology known in the art, such as
the assays for CCR3 ligand binding, as disclosed by Ponath et al., J. Exp. Med., 183,2437-
2448 (1996) and Uguccioni et al., J. Clin. Invest., 100,11371143 (1997) Cell fines for
expressing the receptor of mterest include those naturally expressing the chemokine
receptor, such as EOL-3 or THP-1, those induced o express the chemokine receptor by the
addition of chemical or protein agents, such as HL-60 or AML14.30510 celis treated with, for
example, butyric acid with interteukin-5 present, or a cell enginegred io express a
recombinant chemokine receptor, such as L1.2, K562, CHO or HEK-293 celis, Finally, blood
or tissue celis, for example human peripheral blood eosinophils, isolated using methods as
described by Hansel et al., J. immunol. Methods, 145,105-110 (1991), can be utilized in such
assays. In particular, the compounds of the present invention have activity in binding 1o the
CCR3 receptor in the aforementioned assays and inhibit the activation of CCR3 by CCR3
ligands, including eotaxin-1, eotaxin-2, ectaxin-3, MCP-2, MCP-3, MCP-4 or RANTES.

As used herein, "activity" is intended to mean a compound demonstrating an inhibition of
50% at 1uM or higher in inhibition when measured in the aforementioned assays. Such a
result is indicative of the intrinsic activity of the compounds as inhibitor of CCR3 receptor
activity,
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%inhibition and Ki values are (human Eotaxin-1 at human CCR3-Rezeptor):

# .CCR3 QCR3
%inh @ 1uM| Ki(nM)
1 101 4
2 98 4
3 75 240
4 89 5
5 g8 6
6 100 7
7 97 7
8 89 9
9 95 12
10 g8 16
11 92 27
12 84 88
13 71 373
14 60 540
15 38 1111
16 98 20
17 100 5
18 06 7
19 98 7
20 o7 9
21 96 11
22 84 13
23 95 18
24 89 22
25 91 21
28 g7 27
27 06 28
28 97 29
29 94 31
30 95 47
31 93 50
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# CCR3 CCR3
%inh @ 1pM|  Ki (nM)
32 82 145
33 83 150
34 80 152
35 83 152
38 80 158
37 80 175
38 78 211
39 80 227
40 75 229
41 66 395
42 63 482
43 59 523
44 63 552
45 50 713
46 44 873
47 37 1188
48 40 965
49 41 1184
50 41 1287
51 30 1615
52 28 1752
53 33 2010
54 90 89
55 78 235
56 76 254
57 74 302
58 76 221
59 66 402
80 65 430
81 57 . 492
62 63 507




# o.CCR3 CCR3
binh @ 1uM|  Ki (nM)
63 60 518
64 60 545
65 57 602
66 81 658
67 52 700
68 48 715
69 55 749
70 46 791
71 49 810
72 48 875
73 48 922
74 46 827
75 97 30
76 o7 37
77 96 38
78 94 50
79 91 52
80 95 55
81 89 111
82 87 153
83 81 223
84 77 232
85 68 350
86 65 419
91 98 18
93 95 29
94 94 52
95 04 40
96 51 670
87 50 669
98 75 202
89 91 67
100 100 7

" 'CCR3 QCRS
%inh @ 1pM|  Ki (nM)
101 95 45
102 100 19
103 54 1402
104 24 2399
105 899 5
106 100 3
107 99 13
108 98 4
114 99 4
115 80 18
116 93 47
117 28 17
118 94 40
119 87 81
120 95 35
121 98 21
122 95 30
123 85 34
124 83 41
125 97 58
126 89 71
127 90 81
128 87 96
129 70 334
130 91 77
131 89 85
132 102 1
133 100 3
134 101 3
135 101 3
138 100 4
137 101 4
138 101 4
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& _CCR3 CCR3
%inh @ 1uyM|  Ki (nM)

139 101 5
140 98 ]
141 94 8
142 100 17
143 99 7
144 100 7
145 99 8
146 100 8
147 99 8
148 99 10
149 99 10
150 o7 10
151 95 18
152 100 12
153 99 12
154 98 14
1585 98 15
158 98 18
187 99 15
158 100 16
159 96 19
160 97 19
161 87 20
162 97 20
163 99 23
164 96 24
165 90 62
166 60 905
167 98 6
168 99 4
169 99 19
170 100 8
171 99
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# 'CCRB QCRS
%inh @ 1uM|  Ki (nM)

172 95 7
173 89 13
174 99 13
175 99 6
176 100 11
177 97 24
178 86 108
179 85 34
180 g7 16
182 99 4
183 75 232
184 100 8
185 98 1
186 g9 1
187 99 4
188 99 6
189 100 4
190 100 8
191 100 5
192 96 6
193 99 19
196 8¢9 85
187 44 1251
198 91 67
199 66 453
200 86 114
201 86 119
202 69 390
203 75 237
204 80 299
205 76 247
206 77 357
207 75 442
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PR CCR3 QCRS & . CCR3 (?CR3
Boinh @ 1uM | Ki (nM) %inh @ 1TuM| Ki (nM)
208 94 43 213 66 414
209 95 33 214 101 2
210 96 13
211 93 48.
212 97 286

INDICATIONS

The compounds of the instant application are useful for manufacturing @ medicament for tha
prevention and/or treatment of diseases wherein the activity of a CCR3-receptor is involved.

Preferred is the manufacturing of 2 medicament for the prevention and/or treatment of a wide
variety of inflammatory, infectious, and immunoregulatory disorders and diseases of the
respiratory or gastrointestinal complaints, inflammatory diseases of the joints and allergic
diseases of the nasopharynx, eyes, and skin, including asthma and allergic diseases,
eosinophilic diseases, infection by pathogenic microbes (which, by definition, includes
viruses), as well as autoimmune pathologies such as the rheumatoid arthritis and
atherosclerosis, as well as diseases associated with abnormal enhanced neovascularization
such as age-related macular degeneration (AMD), diabetic retinopathy and diabetic macular
edema Age-related macular degeneration is a leading cause of blindness world wide. Most
blindness in AMD results from invasion of the retina by chorcidat necvascularization. CCR3
is specifically expressed in choroidal neovascutar endothelial cells of AMD patients. In an
often used mouse animal model for AMD laser injury-induced choroidal neovascularization
was dimished by genetic depletion of CCR3 or CCR3 ligands as well as by treatment of the
mice with an anti-CCR3 antibody or an CCRS3 antagonist (Takeda et al, Nature 2009,
480(7252).225-30)

Most preferred is the manufacturing of a medicament for the prevention and/or treatment of
e.g. inflammatory or allergic diseases and conditions, including respiratory allergic diseases
such as asthma, perennial and seasonal allergic rhinitis, allergic conjuncitivitis,
hypersensitivity lung diseases, hypersensitivity pneumonitis, eosinophilic cellulitis (e. g.,
Well's syndrome), ecsinophilic pneumonias (e. g., Loeffler's syndrome, chronic eosinophilic
pneumonia), eosinophilic fasciitis (e. g., Shuiman's syndrome), delayed-type hypersensitivity,
interstitial lung diseases (ILD) (e. g., idiopathic pulmonary fibrosis, or ILD associated with
rheumatoid arthritis, systemic lupus erythematosus, ankylosing spondylitis, systemic
sclerosis, Sjogren's syndrome, polymyositis or dermatomyositis); non-allergic asthma;
Exercise induced bronchoconstriction; systemic anaphylaxis or hypersensitivity responses,
drug aliergies (e. g., to penicillin, cephalosporins), eosinophilia-myaigia syndrome due to the
ingestion of contaminated tryptophan, insect sting aliergies; autoimmune diseases, such as
rheumatoid arthritis, psoriatic arthritis, multiple sclerosis, systemic iupus erythematosus,
myasthenia gravis, immune thrombocytopenia (adult ITP, neonatal thrombocytopenia,
paediatric ITP), immune haemolytic anaemia (auto-immune and drug induced), Evans
syndrome (platelet and red cell immune cytopaenias), Rh disease of the newborn,
Goodpasture’s syndrome (anti-GBM disease), Celiac, Auto-immune cardio-myopathy
juvenile onset diabetes; glomerulonephritis, autoimmune thyroiditis, Behcet's disease; graft
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rejection (e. g., in transplantation), including allograft rejection or graftversus-host disease;
inflammatory bowel diseases, such as Crohn's disease and uicerative colitis;
spondyloarthropathies; scleroderma; psoriasis (including Tcell mediated psoriasis) and
inflammatory dermatoses such as an dermatitis, eczema, atopic dermatitis, allergic contact
dermatitis, urticaria; vasculitis (. g., necrotizing, cutaneous, and hypersensitivity vasculitis);
erythema nodosum; eosinophilic myositis, eosinophilic fasciitis; cancers with ieukocyte
infiliration of the skin or organs; chronic obstructive pulmonary disease, age-related macular
degeneration (AMD), diabetic retinopathy and diabetic macular edema.

METHOD OF TREATMENT

Accordingly, the present invention is directed to compounds which are useful in the
prevention and/or treatment of a wide variety of inflammatory, infectious, and
immunoregulatory disorders and diseases, including asthma and allergic diseases, chronic
obstructive puimonary disease, infection by pathogenic microbes (which, by definition,
includes viruses), autoimmune pathologies such as the rheumatoid arthritis and
atherosclerosis as well as age-related macular degeneration (AMD), diabetic retinopathy and
diabetic macular edema.

For example, an instant compound which inhibits one or more functions of a mammalian
chemokine receptor {(e. g., @ human chemokine receptor) may be administered to inhibit (i.
e., reduce or prevent) inflammation , infectious diseases or abnormal enhanced
neovascularization . As a result, one or more inflammatory process, such as ieukocyte
emigration, adhesion, chemotaxis, exocylosis (e. g., of enzymes, growth factors, histamine)
or inflammatory mediator release, survival or proliferation of CCR3 expressing cells is
inhibited. For example, ecsinophilic infiltration to inflammatory sites (e. g., in asthma or
allergic rhinitis) can be inhibited according o the present method. In particular, the
compound of the Toliowing exampies has activity in blocking the activation and migration of
cells expressing the CCRS3 receptor using the appropriate chemokines in the aforementioned
assays. In another instance, endothelial proliferation and neovascularization may be inhibited
(i. e., reduced or prevented). As a result abnormal enhanced neovascularization, i.e. of the
reting, is inhibited.

in addition to primates, such as humans, a variety of other mammals can be treated
according to the method of the present invention. For instance, mammals, including but not
fimited to, cows, sheep, goats, horses, dogs, cats, guinea pigs, rats or other bovine, ovine,
equine, canine, feline, rodent or murine species can be treated. However, the method can
also be practiced in other species, such as avian species. The subject treated in the methods
above is a mammal, male or female, in whom inhibition of chemokine receptor activity is
desired.

Diseases or conditions of human or other species which can be treated with inhibifors of
chemokine receptor function, include, but are not limited to: inflammatory or allergic diseases
and conditions, including respiratory allergic diseases such as asthma, aliergic rhinitis,
hypersensitivity lung diseases, hypersensitivity pneumonitis, eosinophilic celiuliis (e. g.,
Well's syndrome), eosinophilic pneumonias (e. g., Loeffier's syndrome, chronic eosinophilic
pneumonia), eosinophilic fasciitis (e. g., Shulman's syndrome), delayed-type hypersensitivity,
interstitial iung diseases (ILD) (e. g., idiopathic pulmonary fibrosis, or ILD associated with
rheumatoid arthritis, systemic lupus erythematosus, ankylosing spondyiitis, systemic
sclerosis, Sjogren's syndrome, polymyositis or dermatomyositis); chronic obstructive
pulimonary disease (including rhinovirus-induced exacerbations); systemic anaphylaxis or
hypersensitivity responses, drug allergies (e. g., to penicillin, cephaiosporins), eosinophilia-
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myalgia syndrome due to the ingestion of contaminated tryptophan, insect sting allergies;
autoimmune diseases, such as rheumatoid arthritis, psoriatic arthritis, multiple scierosis,
systemic lupus erythematosus, myasthenia gravis, juvenile onset diabetes;
glomerulonephritis, autoimmune thyroiditis, Behcet's disease; graft rejection (e. g., in
fransplaniation), including allograft rejection or graftversus-host disease; inflammatory bowel
diseases, such as Crohn's disease and uicerative colitis; spondyloarthropathies;
scleroderma; psoriasis (including Tcell mediated psoriasis) and inflammatory dermatoses
such as an dermatitis, eczema, atopic dermatitis, aliergic contact dermatitis, urticaria;
vasculitis (e. g., necrotizing, cutaneous, and hypersensitivity vascuiitis), ecsinophilic myositis,
eosinophilic fasciitis; cancers with leukocyte infiltration of the skin or organs. Other diseases
or conditions in which undesirable inflammatory responses are to be inhibited can be treated,
including, but not limited to, reperfusion injury, atherosclerosis, certain hematologic
malignancies, cytokine-induced toxicity (e. g., septic shock, endotoxic shock), polymyositis,
dermatomyositis. infectious diseases or conditions of human or other specigs which can be
treated with inhibitors of chemokine receptor function, include, but are not limited 1o, HIV.

Also diseases associated with abnormal enhanced neovascutarization such as age-related
macular degeneration (AMD), diabetic retinopathy and diabetic macular edema can be
treated.

In another aspect, the instant invention may be used to evaluate the putative specific
agonists or antagonists of a G protein coupled receptor. The present invention is directed to
the use of these compounds in the preparation and execution of screening assays for
compounds that modulate the activity of chemokine receptors. Furthermore, the compounds
of this invention are useful in establishing or determining the binding site of other compounds
to chemokine receptors, e. g., by competitive inhibition or as a reference in an assay to
compare its known activity to a compound with an unknown activity, When developing new
assays or protocols, compounds according to the present invention could be used to test
their effectiveness.

Specifically, such compounds may be provided in a commercial Kit, for example, for use in
pharmaceutical research involving the aforementioned diseases. The compounds of the
instant invention are also useful for the evaluation of putative specific modulators of the
chemokine receptors. In addition, one could utilize compounds of this invention {o examine
the specificity of G protein coupled receptors that are not thought to be chemokine receptors,
sither by serving as examples of compounds which do not bind or as structural variants of
compounds active on these receptors which may help define specific sites of interaction.

COMBINATIONS

The compounds of general formula 1 may be used on their own or combined with other
active substances of formula 1 according to the invention. The compounds of general
formula 1 may oplionally also be combined with other pharmacologically active substances.
These inciude, R2-adrenoceptor-agonists (short and long-acting), anti-cholinergics (short and
long-acting), anti-inflammatory steroids (oral and topical corticosteroids), cromoglycate,
methylxanthine, dissociated-glucocorticoidmimetics, PDES inhibitors, PDE4- inhibitors,
PDE7- inhibitors, LTD4 antagonists, EGFR- inhibitors, Dopamine agonists, PAF antagonists,
Lipoxin A4 derivatives, FPRL1 modulators, LTB4-receptor (BLT1, BLT2) antagonists,
Histamine H1 receptor antagonists, Histamine H4 receptor antagonists, dual Histamine
H1/H3-receptor antagonists, PI3-kinase inhibitors, inhibitors of non-receptor tyrosine kinases
as for example LYN, LCK, SYK, ZAP-70, FYN, BTK or ITK, inhibitors of MAP kinases as for

-126-



10

15

20

25

30

35

40

45

50

example p38, ERK1, ERK2, JNK1, JNK2, JNK3 or SAP, inhibitors of the NF-«B signalling
pathway as for example IKK2 kinase inhibitors, INOS inhibitors, MRP4 inhibitors, leukotriene
biosynthese inhibitors as for example 5-Lipoxygenase (5-LO) inhibitors, cPLAZ inhibitors,
Leukotriene A4 Hydrolase inhibitors or FLAP inhibitors, Non-steroidale anti-inflammatory
agents (NSAIDs), CRTH2 antagonists, DP1-receptor modulators, Thromboxane receptor
antagonists, CCR3 antagonists, CCR* antagonists, CCR' antagonists, CCRS5 antagonists,
CCR®6 antagonists, CCR7 antagonists, CCR8 antagonists, CCR9 antagonists, CCR30
antagonists, , CXCR?® antagonists, CXCR* antagonists, CXCR? antagonists, CXCR'
antagonists, CXCR5 antagonists, CXCR8 antagonists, CX3CR?® antagonists, Neurokinin
(NK1, NK2) antagonists, Sphingosine 1-Phosphaie receptor modulators, Sphingosine 1
phosphate lyase inhibitors, Adenosine receptor modulators as for example A2a-agonists,
modulators of purinergic rezeptors as for example P2X7 inhibitors, Histone Deacetylase
(HDAC) activators, Bradykinin (BK1, BK2) antagonists, TACE inhibitors, PPAR gamma
modulators, Rho-kinase inhibitors, interleukin 1-beta converting enzyme (ICE) inhibitors, Toll-
Like receptor (TLR) modulators, HMG-CoA reductase inhibitors, VLA-4 antagonists, ICAM-1
inhibitors, SHIP agonists, GABAa receptor antagonist, ENaC-inhibitors, Melanocortin
receptor (MC1R, MC2R, MC3R, MC4R, MC5R) modulators, CGRP antagonists, Endothelin
antagonists, TNFo antagonists, anti-TNF antibodies, anti-GM-CSF antibodies, anti-CD46
antibodies, anti-IL-1 antibodies, anti-IL-2 antibodies, anti-{L-4 antibodies, anti-iL-5 antibodies,
anti-iL-13 antibodies, anti-IL-4/1L-13 antibodies, anti-TSLP antibodies, anti-OX40 antibodies,
mucoregulators, immunotherapeutic agents, compounds agianst swelling of the airways,
compounds against cough,VEGF inhibitors, but also combinations of two or three active
substances.

Preferred are betamimetics, anticholinergics, corticosteroids, PDE4-inhibitors, LTD4-

antagonists, EGFR-inhibitors, CRTH2 inhibitors, 5-LO-inhibitors, Histamine receptor

antagonists and SYK-inhibitors, but also combinations of two or three active substances, i.e.:

s Betamimetics with corticosteroids, PDE4-inhibitors, CRTH2-inhibitors or LTD4-
antagonists,

¢ Anticholinergics with betamimetics, corticosteroids, PDE4-inhibitors, CRTH2-inhibitors or
LTD4-antagonists,

¢ Corticosteroids with PDE4-inhibitors, CRTH2-inhibitors or LTD4-antagonists

¢ PDE4-inhibitors with CRTH2-inhibitors or L.TD4-antagonists

¢ CRTH2Z-inhibitors with LTD4-antagonists.

PHARMACEUTICAL FORMS

Suitable preparations for administering the compounds of formula 1 include for example
tablets, capsuies, suppositories, solutions and powders etc. The content of the
pharmaceutically active compound(s) shouid be in the range from 0.05 to 90 wt.-%,
preferably 0.1 to 50 wt.-% of the composition as a whole. Suitable tableis may be obtained,
for example, by mixing the active substance(s) with known excipients, for exampie inert
diluents such as caicium carbonate, calcium phosphate or lactose, disintegrants such as
corn starch or alginic acid, binders such as starch or gelatine, lubricants such as magnesium
stearate or taic and/or agents for delaying release, such as carboxymethyl celiulose,
celiulose acetate phthalate, or polyvinyl acetate. The {ablets may also comprise several
layers.

Coated tablets may be prepared accordingly by coating cores produced analogously to the

tablets with substances normally used for fabletf coatings, for example collidone or shellac,
gum arabic, talc, titanium dioxide or sugar. To achieve delayed release or prevent
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incompatibilities the core may also consist of a number of layers. Similarly the tablet coating
may consist of a number or layers to achieve delayed release, possibly using the excipients
mentioned above for the tablets,

Syrups or elixirs containing the active substances or combinations thereof according fo the
invention may additionally contain a sweetener such as saccharine, cyclamate, glycerol or
sugar and a flavour enhancer, e.g. a flavouring such as vanillin or orange extract. They may
also contain suspension adjuvants or thickeners such as sodium carboxymethyl celiulose,
wetting agents such as, for example, condensation products of fatty alcohols with ethylene
oXide, or preservatives such as p-hydroxybenzoates.

Solutions are prepared in the usual way, e.g. with the addition of isotonic agents,
preservatives such as p-hydroxybenzoates or stabilisers such as alkali metal salts of
ethylenediaminetetraacetic acid, optionally using emulsifiers and/or dispersants, while if
water is used as diluent, for example, organic solvents may optionally be used as solubilisers
or dissolving aids, and the solutions may be transferred into injection vials or ampoules or
infusion bottles.

Capsules containing one or more active subsiances or combinations of active substances
may for example be prepared by mixing the active substances with inert carriers such as
lactose or sorbitol and packing them into gelatine capsules.

Suitable suppositories may be made for example by mixing with carriers provided for this
purpose, stich as neutral fats or polyethyleneglycol or the derivatives thereof.

Excipients which may be used include, for example, water, pharmaceutically acceptable
organic solvents such as paraffins (e.g. petroleum fractions), vegetable oils (e.g. groundnut
or sesame oil), mono- or polyfunctional alcohols (e.g. ethanot or glycerol), carriers such as
e.g. natural mineral powders {e.g. kaolins, clays, talc, chalk}, synthetic mineral powders (e.g.
highly dispersed silicic acid and silicates), sugars (e.g. cane sugar, lactose and giucose),
emulsifiers {e.g. lignin, spent suiphite liquors, methylceliulose, starch and
polyvinylpyrrolidone) and lubricants (e.g. magnesium stearate, taic, stearic acid and sodium
tauryl suiphate).

For oral use the tablets may obviously contain, in addition to the carriers specified, additives
such as sodium citrate, calcium carbonate and dicalcium phosphate together with various
additional substances such as starch, preferably potato siarch, gelatine and the like.
Lubricants such as magnesium stearate, sodium lauryisulphate and talc may also be used to
produce the tablets. In the case of agueous suspensions the aclive substances may be
combined with various flavour enhancers or colourings in addition to the abovementioned
excipients.

For administering the compounds of formula 1 it is particularly preferred according to the
invention to use preparations or pharmaceutical formulations which are suitable for
inhalation. Inhalable preparations include inhalable powders, propeliant-containing metered-
dose aerosols or propellant-free inhalabie solutions. Within the scope of the present
invention, the term propellant-free inhalable solutions also include concentrates or sterile
inhalable solutions ready for use. The formulations which may be used within the scope of
the present invention are described in more detail in the next part of the specification.

The inhalable powders which may be used according to the invention may contain 1 either
on its own or in admixture with suitable physiologically acceptable excipients.
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If the active substances 1 are present in admixture with physiologically acceptable
excipients, the following physiologically acceptable excipients may be used to prepare these
inhalable powders according to the invention: monosaccharides (e.g. glucose or arabinose),
disaccharides (e.g. lactose, saccharose, maliose), oligo- and polysaccharides (e.g.
dextrans), polyalcohols (e.g. sorbitol, mannitol, xylitol), salts (e.g. sodium chloride, caicium
carbonate) or mixtures of these excipients. Preferably, mono- or disaccharides are used,
while the use of lactose or glucose is preferred, particularly, but not exclusively, in the form of
their hydrates. For the purposes of the invention, lactose is the particularly preferred
excipient, while lactose monohydraie is most particularly preferred.

Within the scope of the inhalabie powders according to the invention the excipients have a
maximum average particle size of up to 250 pum, preferably between 10 and 150 um, most
preferably between 15 and 80 pm. It may sometimes seem appropriate to add finer excipient
fractions with an average particle size of 1 to 9 pm to the excipient mentioned above. These
finer excipients are also selected from the group of possible excipients listed hereinbefore.
Finally, in order to prepare the inhalable powders according to the invention, micronised
active substance 1, preferably with an average particle size of 0.5 to 10 um, more preferably
from 1 to 5 um, is added to the excipient mixture. Processes for producing the inhalable
powders according to the invention by grinding and micronising and finally mixing the
ingredients together are known from the prior art.

The inhalable powders according to the invention may be administered using inhalers known
from the prior art.

The inhalation aerosols containing propeliant gas according to the invention may contain the
compounds 1 dissolved in the propellant gas or in dispersed form. The compounds 1 may be
contained in separate formutlations or in a cornmon formuiation, in which the compounds 1
are either both dissolved, both dispersed or in each case only one component is dissolved
and the other is dispersed. The propeliant gases which may be used to prepare the
inhalation aerosols are known from the prior art. Suitable propellant gases are selected from
among hydrocarbons such as n-propane, n-butane or isobutane and halohydrocarbons such
as fluorinated derivatives of methane, ethane, propane, butane, cyclopropane or
cyclobutane. The abovementioned propellant gases may be used on their own or mixed
together. Particularly preferred propeliant gases are halogenated alkane derivatives selected
from TG134a and TG227 and mixtures thereof.

The propellant-driven inhalation aerosols may also contain other ingredients such as
co-solvents, stabilisers, surfactants, antioxidants, lubricants and pH adjusters. Ali these
ingredients are known in the arl.

The propeliant-driven inhalation aerosols according to the invention mentioned above may
be administered using inhalers known in the art (MDis = metered dose inhalers),

Moreover, the active substances 1 according to the invention may be administered in the
form of propellant-free inhalable soiutions and suspensions. The solvent used may be an
aqueous or alcoholic, preferably an ethanolic solution. The solvent may be water on its own
or a mixture of water and ethanol. The relative proportion of ethanol compared with water is
not limited but the maximum is preferably up to 70 percent by volume, more particularly up to
80 percent by volume and most preferably up to 30 percent by volume. The remainder of the
volume is made up of water. The solutions or suspensions containing 1 are adjusted to a pH
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of 2 to 7, preferably 2 to &, using suitable acids. The pH may be adjusted using acids
selected from inorganic or organic acids. Examples of particularly suitable inorganic acids
include hydrochioric acid, hydrobromic acid, nifric acid, sulphuric acid and/or phosphoric
acid. Examples of particularly suitable organic acids inciude ascorbic acid, citric acid, malic
acid, tartaric acid, maleic acid, succinic acid, fumaric acid, acetic acid, formic acid and/or
propionic acid etc. Preferred inorganic acids are hydrochloric and sulphuric acids. it is also
possible to use the acids which have already formed an acid addition salt with one of the
active substances, Of the organic acids, ascorbic acid, fumaric acid and citric acid are
preferred. If desired, mixtures of the above acids may be used, particularly in the case of
acids which have other properties in addition to their acidifying qualities, e.g. as flavourings,
antioxidants or complexing agents, such as citric acid or ascorbic acid, for example.
According to the invention, it is particularly preferred to use hydrochioric acid to adjust the
pH.

If desired, the addition of editic acid (EDTA) or one of the known salts thereof, sodium
edetate, as stabiliser or complexing agent may be omitied in these formulations. Other
embodiments may contain this compound or these compounds. in a preferred embodiment
the content based on sodium edetate is less than 100 mg/100ml, preferably less than
50mg/100ml, more preferably less than 20mg/100mi. Generally, inhalable solutions in which
the content of sodium edetate is from 0 to 10mg/100mi are preferred. Co-solvenis and/or
other excipients may be added fo the propellant-free inhalable solutions. Preferred co-
solvents are those which contain hydroxy! groups or other polar groups, e.g. alcohols -
particutarly isopropy! alcohol, glycols - particularly propyleneglyco!, polyethyleneglycol,
polypropyleneglycol, glycoiether, glycerol, polyoxyethylene alcohois and polyoxyethyiene
fatty acid esters. The terms excipients and additives in this context denote any
pharmacologically acceptable substance which is not an active substance but which can be
formulated with the active substance or substances in the physiologically suitable solvent in
order to improve the qualitative properties of the active substance formulation. Preferably,
these substances have no pharmacological effect or, in connection with the desired therapy,
no appreciable or at least no undesirable pharmacological effect. The excipients and
additives include, for exampie, surfactanis such as soya lecithin, oleic acid, sorbitan esters,
such as polysorbates, polyvinyipyrrolidone, other stabilisers, complexing agents, antioxidants
and/or preservatives which guarantee or prolong the shelf life of the finished pharmaceutical
formutation, flavourings, vitamins and/or other additives known in the art. The additives also
inciude pharmacologically acceptable salts such as sodium chloride as isotonic agents.

The preferred excipients include antioxidants such as ascorbic acid, for example, provided
that it has not already been used to adjust the pH, vitamin A, vitamin E, tocopherols and
similar vitamins and provitamins occurring in the human body.

Preservatives may be used to protect the formulation from contamination with pathogens.
Suitable preservatives are those which are known in the art, particularly cetyl pyridinium
chloride, benzalkonium chioride or benzoic acid or benzoates such as sodium benzoate in
the concentration known from the prior art. The preservatives mentioned above are
preferably present in concentrations of up to 50 mg/100 ml, more preferably between & and
20 mg/100 mi.

Preferred formulations contain, in addition to the solvent water and the active substance 1,
only benzalkonium chioride and sodium edetate. In another preferred embodiment, no
sodium edetate is present.

The dosage of the compounds according fo the invention is naturally highly dependent on the
method of administration and the complaint which is being treated. When administered by
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EXAMPLES OF PHARMACEUTICAL FORMULATIONS

A) Tablets per tablet
active substance 1 100 mg
lactose 140 mg
maize starch 240 mg
polyvinylpyrrolidone 15 mg
magnesium stearate 5mg

500 mg

The finely ground active substance, iactose and some of the maize starch are mixed
together. The mixiure is screened, then moistened with a solution of polyvinylpyrrolidone in
water, kneaded, wet granulated and dried. The granuies, the remaining maize starch and the
magnesium stearate are screened and mixed together. The mixture is pressed into tablets of
suitable shape and size.

B) Tablets per tablet
active substance 1 80 mg
lactose 55 mg
maize starch 190 mg
microcrystalline celiulose 35 mg
polyvinylpyrrolidone 15 mg
sodium carboxymethy! starch 23 mg
magnesium stearate 2 mg

400 mg

The finely ground active substance, some of the corn starch, lactose, microcrystaliine
celluiose and polyvinyipyrrolidone are mixed together, the mixture is screened and worked
with the remaining corn starch and water to form a granulate which is dried and screened.
The sodium carboxymethyl starch and the magnesium stearate are added and mixed in and
the mixture is compressed to form tablets of a suitable size.

C) Ampouie solution
active substance 1 50 mg
sodium chloride 50 mg
water for inj. 5mi

The active substance is dissolved in water at its own pH or optionally at pH 5.5 to 6.5 and
sodium chloride is added to make the solution isotonic. The resulting solution is filtered to
remove pyrogens and the filirate is transferred under aseptic conditions info ampoules which
are then sterilised and heat-sealed. The ampoules contain 5 mg, 25 mg and 50 mg of active
substance.

D) Metering aerosol
active substance 1 0.005
sorbitan tricleate 0.1
monofiuorotrichioromethane and
TG134a: TG227 2:1 ad 100
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The suspension is transferred into a conventional aerosol container with metering valve.
Preferably 50 pl suspension are released on each actuation. The active substance may also
be released in higher doses if desired (e.g. 0.02 wt.-%).

E) Solutions (in mg/100ml)
active substance 1 333.3 mg
benzalkonium chioride 10.0 mg
EDTA 50.0 mg
HCI{1N) adpH 2.4

This solution can be prepared in the usual way.

F) inhalable powder
active substance 1 12 pg
lactose monohydrate ad 25 mg

The inhalable powder is prepared in the usual way by mixing the individual ingredients.
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1. A compound of formula 1,

wherein
is CHp, O or N-C,¢-alkyl;

A

R'l

A
A R'
0" °N
fio
R* N7 R
I

1

is selected from

R‘E.1

NHR'', NMeR"":

NHR™2 NMeR"'?%

NHCH,-R'™; '

NH-Cas¢-cycloalkyl, whereas optionally one carbon atom is replaced by a nitrogen
atom, whereas the ring is optionally substituted with one or two residues seiected
from the group consisting of C,s-alkyl, O-C,¢-alkyl, NHSO,-phenyl,
NHCONH-phenyl, halogen, CN, SO,-C,s-alkyl, COO-C s-alkyl;

a Cy o 1o-bicyclic-ring, whereas one or two carbon atoms are replaced by nitrogen
atoms and the ring system is bound via a nitrogen atom to the basic structure of
formula 1 and whereas the ring system is optionally substituted with one or two
residues selected from the group consisting of C4g-alkyl, COO-C,s-alkyl,
Cy.g-haioaikyl, O-C44-alkyl, NO,, halogen, CN, NHSO,-C,-alkyi, methoxy-phenyl;
a group selected from NHCH(pyridinyl)CH,COO-C,s-alkyl,
NHCH(CH,0-C,.s-alkyl)-benzoimidazolyl, optionally substituted with halogen or
CN;

or 1-aminocyclopentyl, optionally substituted with methyl-oxadiazole;

is phenyl, optionally substituted with one or two residues selected from the
group consisting of Cs-alkyl, C,s-alkenyl, Cos-alkynyl, Cqs-haloalkyl,
C..s-alkylene-OH, C,¢-alkenylene-OH, C,¢-alkynylene-OH,
CH,CON(C,.¢-alkyl),, CH,NHCONH-C; ¢-cycloalkyl, CN, CO-pyridinyl,
CONR™'R""2 COOQ-C1.¢-alkyl, N(SO,-C,.c-alkyl}{CH.CON(C,-alkyl),)
O-C.¢-alkyl, O-pyridinyl, SO;-C,¢-alkyl, SO,-C4.¢-atkylen-OH,

S0.-Cs g-cyctoalkyl, SO,-piperidinyl, SO,NH-C,s-alkyl, SO,N(C4.s-alkyl),,
halogen, CN, CO-morpholinyl, CH,-pyridinyl or a heterocyclic ring optionally
substituted with one or two residues selected from the group consisting of
Cis-alkyl, NHC,s-alkyl and =0;

R"™" M, C,s-alkyl, Csg-cycloalky!, C;e-haloalkyl, CH,CON(C.¢-alkyl, ),
CH,CO-azetindinyl, Ci¢-alkylen-C; ¢-cycioalkyl, CH,-pyranyl,
CH-tetrahydrofuranyl, CH,-furanyl, C,s-alkylen-OH or thiadiazolyl,
optionally substituted with C,s-alkyt;

R H, Ciealkyl, SO,Cye-alkyl;

or R""" and R""* fogether are forming a four-, five- or six-membered
carbocyclic ring, optionally containing one N or O, replacing a carbon atom of
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RZ

R1,1 .

R1.2

R1 3

the ring, optionally substituted with one or two residues selected from the
group consisting of C,.s-alkyl, C,4-alkylene-OH, OH, =0;

or

is phenyl, wherein two adjacent residues are together forming a five- or
six-membered carbocyclic aromatic or non-aromatic ring, optionally containing
independently from each other one ortwo N, S, or SO;, replacing a carbon
atom of the ring, wherein the ring is optionally substituted with Cy-alkyl or =O;

is selected from

heteroaryl, optionally substituted with ene or two residues selected from
the group consisting of C,s-alkyl, C.¢-alkenyl, C,.s~alkynyl, Csg-cycloalkyt,
CH,COO-C,¢-alkyl, CONR'?'R"*2 COR'?*, COO-C,s-alkyl, CONH,,
O-C,s-alkyl, halogen, CN, SO,N(C._s-alkyl), or heteroaryl optionally
substituted with one or two residues selected from the group consisting of
C1.5-alkyl;

heteroaryl, optionally substituted with a five- or six-membered carbocyclic
non-aromatic ring containing independentiy from each other two N, O, S,
or SO,, replacing a carbon atom of the ring;

a aromatic or non-aromatic Cs . 1o-bicyclic-ring, whereas one or two
carbon atoms are replaced by N, O or S each oplionally substituted with
one or two residues selected from the group consisting of N(Cys-alkyl),,
CONH-C,g-alkyl, =0;

a heterocyclic non-aromatic ring, optionally substituted with pyridinyt;
4,5-dihydro-naphthol2, 1-dithiazole, optionally substituted with
NHCO-C4¢-alky!,

R™" H, Cis-alkyl, Cis-alkylene-C,s-cycioalkyl, C,4-alkylene-phenyl,

Ci4-alkylene-furany!, Cse-cycloalkyl, C,.4-alkylene-O-C;_4-alkyl,
C,.s-haloalky! or a five- or six-membered carbocyclic non-aromatic ring,
optionally containing independently from each other one ortwo N, O,
S, or SO,, replacing a carbon atom of the ring, optionally substituted
with 4-cyclopropyimethyl-piperazinyl

R'#2 W, Cre-alkyl; _
R'%?  a five- or six-membered carbocyclic non-aromatic ring, optionally

containing independentiy from each other one ortwo N, O, S, or SO,,
replacing a carbon atom of the ring;

is selected from phenyl, heteroaryl or indolyl, each oplionally substituted with
one or two residues selected from the group consisting of Cy.¢-alkyl,
Cse-cycloalkyl, O-C,.s-alkyl, O-Ci¢-haloalkyl, phenyl, heteroaryl;

is selected from the group consisting of C.¢-alkylene-phenyi, C,-alkylene-naphthyl,
and C,g-alkylene-heteroaryl; each optionally substituted with one, two or three
residues selected from the group consisting of Cis-alkyl, Cis-haloalkyl, O-C,.¢-alkyl,
O-C, ¢-haloalkyl, halogen;

is H, Cyg-alkyl;
is M, Cy¢-alky!;

or R® and R* together are forming a CH,-CH, group.
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2. A compound of formula 1 according to claim 1, wherein

A
R‘l

is CHy, O or N-C-alkyl;

is selected from

s o o

NHR"' NMeR";

NHR'? NMeR'?;

NHCH-R™,

NH-Cs ¢-cycloalkyl, whereas optionally one carbon atom is replaced by a nitrogen
atom, whereas the ring is optionally subsiituted with one or two residues selected
from the group consisting of Ci.g-alkyl, O-C4s-alkyl, NHSO,-phenyl,
NHCONH-phenyl, halogen, CN, SO,-C,s-alkyl, COO-Cs-alkyl;

a Cq or 1o-bicyclic-ring, whereas one or two carbon atoms are replaced by nitrogen
atoms and the ring system is bound via a nitrogen atom to the basic structure of
formula 1 and whereas the ring system is optionally substituted with one or two
residues selected from the group consisting of C,¢-alkyl, COO-C,s-alkyl,
C,.¢-haloalkyl, O-C;.s-alkyl, NO,, haiogen, CN, NHSO,-C,5-alkyl,
m-methoxyphenyl;

a group selected from NHCH(pyridinyl}CH,COO-C, ¢-alkyl,
NHCH(CH,0-C_s-alkyl}-benzoimidazolyl, optionally substituted with Ci;

or 1-aminocyciopentyl, optionally substituted with methyl-oxadiazolyl;

is phenyl, optionally substituted with one or two residues selected from the
group consisting of Cy¢-alkyl, C4s-haloalkyl, CH,CON(C,_¢-alkyl)a,
CH,NHCONH-C.¢-cycloalkyl, CN, CONR""'R"*2 COO-C,s-alkyl,
O-C.s-alkyl, SO,-Cys-alkyl, SO,-Cys-alkylen-OH, SO,-C; c~cycloalkyl,
SO;-piperidinyl, SO,NH-Cq.¢-alkyl, SON(C,-alkyl)., halogen, CN,
CO-morpholinyl, CH,-pyridiny! or a heterocyclic ring optionally substituted with
one or two residues selected from the group consisting of Cq.s-alkyl,
NHC,¢-alkyl,, =O;

R H, C,qalkyl, Cse-cycioalkyl, Ci.e-haloalkyl, CH,CON(C.¢-alkyl,)z,
CH,CO-azetindinyl, C,.s-alkylen-Csg-cycloalkyl, CH-pyranyl,
CH-tetrahydrofuranyl, CH,-furanyl, C,s-alkylen-OH or thiadiazolyl,
optionally substituted with C¢-alkyl;

R'2  H, Cysalkyl, SO.Cye-alkyl;

or R""' and R""? together are forming a four-, five- or six-membered
carbocyclic ring, optionally containing one O, replacing a carbon atom of the
ring, optionally substituted with one or two residues selected from the group
consisting of CH,OH

R'?  is selected from

¢ heteroaryl, optionally substituted with one or two residues selected from
the group consisting of Cis-alkyl, Cse-cycicalkyl, CH,COO-C,s-alkyl,
CONR'#'R'#2 COO-C,-alkyl, CONH,, O-C,s-alky!, halogen, CN,
CO-pyrrolidinyl, CO-morpholinyl or heteroaryl optionally substituted with
one or two residues selected from the group consisting of Cys-alkyl;
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e benzothiazolyl, indazolyl, dihydro-indolyl, indanyl, tetrahydro-guinolinyl,
each optionally substituted with one or two residues selected from the
group consisting of N(C1.s-alky!);, CONH-C,¢-alkyl, =0;
piperidinyl, optionally substituted with pyridinyl;
4,5-dihydro-naphtho[2, 1-d]thiazole, optionally substituted with
NHCO~C1.5~aIkyI,

R'"  H, C,salkyl;
R'22  H, Cyqalkyl;

is selected from phenyl, pyrazolyl, isoxazolyl, pyrimidinyl, indoly! or
oxadiazolyl, each optionally substituted with one or two residues selected from
the group consisting of Cys-alkyl, Css-cycloalkyl, O-C,s-alkyl, O-C;.s-haloatkyl;

R? is selected from CH,-phenyl or CHy-naphthyl, both optionally substituted with one or

two

residues selected from the group consisting of C,.¢-alkyl, C4.s-haioalkyl,

0O-Cs-alkyl, O-C,¢-haloalkyl, halogen; or CHx-thiophenyl, optionally substituted with
one or two residues selected from the group consisting of halogen;,

R is H, Cy4-alkyl;
R*  is H, Ci4-alkyl;

or R® and R* together are forming a CH,-CH; group.

3. A compound of formula 1 according to claims 1 or 2, wherein

A is CH,, O or Nivie;

R is selected from

R‘l,1

NHR™', NMeR"",;

NHR'? NMeR'%

NHCH-R';

NH-cyclohexyl, optionally substituted with one or two residues selected from the
group consisting of C,4-alkyl, NHSO,-phenyl, NHCONH-phenyl, halogen;
NH-pyrrolidinyl, optionally substituted with one or two residues seiected from the
group consisting of SO,-C,.s-alkyl, COO-C,-alkyl;

piperidinyl, optionally substituted with one or fwo residues selected from the group
consisting of NHSO,-C, 4-alkyl, m-methoxyphenyl;

dihydro-indolyl, dihydro-isoindolyl, {etrahydro-quinoliny! or tetrahydro-isoquinolinyl,
optionally substituted with one or two residues seiected from the group consisting
of Cs4-alkyl, COO-Cs-alkyl, C,4-haloalkyl, O-C,4-alkyl, NO,, halogen;

a group selected from NHCH(pyridinyl)CH,COO-C,s-alkyl,
NHCH(CH,0-C,_4-alkkyl)-benzoimidazolyl, optionally substituted with Ci;

or 1-aminocyclopentyl, optionally substituted with methyl-oxadiazolyt;

is phenyl, optionally substituted with one or two residues selected from the
group consisting of C,4-alkyl, C,4~haloalkyl, CH,CON(C,4-alkyl),,
CH,NHCONH-C;¢-cycioalkyl, CN, CONR'*'R""2 COO-C 4-alkyl,
O-Cy4-alkyl, SO,-C,4-alkyl, SO,-C;~alkylen-OH, SO,~-C;¢-cycloalkyl,
SO,-piperidinyl, SO,NH-C4-alkyl, SON(C,4-atkyl);, halogen,
CO-morpholinyl, CHy-pyridinyl, or imidazolidinyl, piperidinyl, oxazinanyl,
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R1.2

pyrazoly|, triazolyl, tetrazolyl, oxazolyl, oxadiazolyl, thiazolyl, pyridinyl,
pyrimidinyl, each optionally substituted with one or two residues selected from
the group consisting of Ci4-alkyl, NHC,.¢-alkyl,, =O;

R“"" H, Cy¢alkyl, Css-cycloalkyl, C,4-haloalkyl, CH,CON(C,4-alkyl,),,
CH,CO-azetindinyl, C,4-alkylen-Cs¢-cycloalkyl, CH,-pyranyl,
CHa-tetrahydrofuranyl, CH,-furanyl, C,-alkylen-OH or thiadiazolyl,
optionalty substituted with C,.s-alkyl;

R H C,s-alkyl, SO,C,alkyt;

or R"*"and R"'2 together are forming a four-, five- or six-membered
carbocyclic ring, optionally containing one O, replacing a carbon atom of the
ring, optionally substituted with one or two residues selected from the group
consisting of CH,OH

is selected from

e pyridinyl, pyridazinyl, pyrrolyl, pyrazolyl, isoxazolyl, thiazolyl, thiadiazolyi,
optionally substituted with one or two residues selected from the group
consisting of C,4-alkyl, Css-cycloalkyl, CH,COO-C, 4-alkyl,
CONR"'R"2? COO-C4-alkyl, CONH,, O-C,-alkyl, halogen,
CO-pyrrolidinyl, CO-morpholinyl or pyrazolyl, triazolyl, tetrazolyl,

. isoxazolyl, oxadiazolyl, each optionally substituted with one or two
residues selected from the group consisting of C,_¢-alky!;

* benzothiazolyl, indazolyl, dihydro-indolyl, indanyl, tetrahydro-quinolinyl,
each optionally substituted with one or two residues selected from the
group consisting of N{C,_4-alkyl),, CONH-C,_-alkyl, =O;

¢ piperidinyl, optionally substituted with pyridiny!;

e 4 5-dihydro-naphtho[2,1-djthiazole, oplionally substituted with
NHCO-C, 4-alkyl,

R'#" H, Csalkyl;
RYZ H, C.4-alkyl;

is selected from phenyl, pyrazolyl, isoxazolyl, pyrimidinyl, indoly! or
oxadiazolyl, each optionally substituted with one or two residues selected from
the group consisting of C,4-alkyl, Css-cycloalkyl, O-C,s-alkyl, O-C,-haloalkyi;

is selected from CH,-phenyl or CHz-naphthyi, both optionally substituted with one or
two residues selected from the group consisting of C,4-alkkyl, C,4-haloalkyl,
O-Cy4-haloalkyl, halogen; or CH,-thiophenyl, optionally substituted with one or two
residues selected from the group consisting of halogen;

is H;
is H;

or R® and R* together are forming a CH,-CH, group.

4. A compound of formula 1 according to one of the claims 1 to 3, wherein

A

is CH,, O or NMe;
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R‘l

is selected from

®

R1.1

NHR" NMeR";

NHR'2 NMeR'?%

NHCH-R"?;

NH-piperidinyl, optionally substituted with pyridinyf;

NH-cyclohexyl, optionally substituted with one or two residues selected from the
group consisting of +-Bu, NHSO,-phenyl, NHCONH-phenyl, F;

NH-pyrrolidinyl, optionally substituted with one or two residues selected from the
group consisting of SO Me, COO-1-By; .
piperidinyl, optionally substituted with one or two residues selected from the group
consisting of NHSO,-n-Bu, m-methoxyphenyt;

dihydro-indolyl, dihydro-isoindolyl, tetrahydro-guinolinyt or tetrahydro-isoquinolinyl,
optionally substituted with one or two residues selected from the group consisting
of Me, COOMe, CF3;, OMe, NO,, F, Br;

a group selected from NHCH(pyridinyl)CH.COOMe,
NHCH(CHOMe)-benzoimidazolyl, optionally substituted with CI;

or 1-aminocyclopentyl, optionally substituted with methyl-oxadiazolyl;

is phenyl, optionally substituted with one or two residues selected from the
group consisting of Me, Et, t-Bu, CF;, CH,CONMe,, CH,NHCONH-cyclohexyl,
CN, CONR'"R"'? COOMe, COOEt, OMe, SO,Me, SO,CH,CH,OH, SO.Et,
SO,-cyciopropyl, SO,-piperidinyl, SO,NHEt, SO,NMekEt, F, Cl,
CO-morpholinyl, CH,-pyridinyl, or imidazolidinyl, piperidinyl, oxazinanyl,
pyrazolyl, triazolyl, tetrazolyl, oxazolyl, oxadiazolyl, thiazolyl, pyridiny!,
pyrimidinyl, each optionally substituted with one or two residues selected from
the group consisting of Me, NHMe, =0;

R H, Me, Et, t-Bu, i-Pr, cyciopropyl, CHz-i-Pr, CHx-t-Bu, CH(CH:)CH,CH,
CH,CHF,, CH,CONMe,, CH,CO-azetindinyl, CH.-cyciopropyl,
CHa-cyclobutyl, CH;-pyranyl, CHx-tetrahydrofuranyl, CH-furanyi,
CH,CH,OH or thiadiazolyl, optionally substituted with Me;

R H, Me, Et, SO,Me, SOEt

or R*'* and R""? together are forming a four-, five- or six-membered
carbocyclic ring, optionally containing one O, replacing a carbon atom of the
ring, optionally substituted with one or fwo residues selected from the group
consisting of CH,OH :

R'?  is selected from

« pyridinyl, pyrrolyl, pyrazolyl, isoxazolyl, thiazolyl, thiadiazolyl, optionally
substituted with one or two residues selected from the group consisting of
Me, Et, Pr, Bu, cyclopropy!, CH,COOEt, CONR'#'R"%2 COOMe, COOEH,
CONH,;, OMe, CI, Br CO-pyrrolidinyl, CO-morpholiny! or pyrazolyl,
triazolyl, tetrazolyl, isoxazolyl, oxadiazolyl, each optionally substituted Me;

¢ benzothiazolyl, indazolyl, dihydro-indolyi, indanyl, tetrahydro-guinolinyl,
each optionally substituted with one or two residues selected from the
group consisting of NMe,, CONHMe, =0;

» 4 5-dihydro-naphtho[2,1-d]thiazole, optionally substituted with NHCOMe,

R1.2.1 H, Me;
R'%2 M Me;
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R  is selected from phenyl, pyrazolyl, isoxazolyl, pyrimidiny!, indolyl or
oxadiazolyl, each optionally substituted with one or two residues selected from
the group consisting of Me, Et, Pr, cyclopentyl, OMe, OCHF;

is selected from CHz-phenyl or CH,-naphthyl, both optionally substituted with one or
two residues selected from the group consisting of CH;, CF3, OCF3, F, Cl, Br, Et; or
CH.-thiophenyl, optionally substituted with one or two residues selected from the
group consisting of Cl, Br;

is H;
is H;

or R® and R* together are forming a CH,-CH, group.

5. A compound of formula 1 according to one of the claims 1 to 4, wherein

A
R1

is CH,, O or NNe;

is selected from
» NHR‘L‘I
@ NHR‘! A2’

R'  is phenyl, optionally substituted with one or two residues selected from the
group consisting of Me, Et, Bu, CF;, CH,CONMe,, CH.NHCONH-cyclohexyl,
CN, CONR'"'R'"2 COOMe, COOEt, OMe, SO,Me, SO,CH,CH,OH, SO,Et,
SO,-cyclopropyl, SO,-piperidinyl, SONHEt, SO,NMeEt, F, Ci,
CO-morpholinyl, CH.~pyridinyl, or imidazolidiny!, piperidinyl, oxazinanyl,
pyrazolyl, triazely|, tefrazolyl, oxazolyl, oxadiazolyl, thiazolyl, pyridinyi,
pyrimidinyl, each optionally substituted with one or two residues selected from
the group consisting of Me, NHMe, =0;

R“'! H, Me, Et, +-Bu, i-Pr, cyclopropyl, CHz-i-Pr, CHx-t-Bu, CH(CH3)CH,CHa,
CH,CHF,, CH,CONMe,, CH,CC-azetindinyl, CH-cyciopropyl,
CHa-cyclobutyl, CH,-pyranyl, CH,-tetrahydrofuranyl, CHx-furanyl,
CH,CH,OH or thiadiazolyl, optionally substituted with Me;

RY'? H, Me, Et, SO,Me, SO,Et

or R*"" and R""? together are forming a four-, five- or six-membered
carbocyclic ring, optionally containing one O, replacing a carbon atom of the
ring, optionally substituted with one or two residues selected from the group
consisting of CH,OH

R  is selected from

s  pyridinyl, pyrrolyl, pyrazolyl, isoxazolyl, thiazolyl, thiadiazolyl, optionally
substituted with one or two residues selected from the group consisting of
Me, Et, Pr, Bu, cyciopropyl, CH,COOEt, CONR'*'R"?2? COOMe, COOEt,
CONH,, OMe, CI, Br CO-pyrrolidinyl, CO-morpholiny! or pyrazolyl,
triazolyl, tetrazolyl, isoxazolyl, oxadiazolyl, each optionally substituted Me;

e benzothiazolyl, indazolyl, dihydro-indolyl, indanyl, tetrahydro-quinolinyl,
each opfionally substituted with one or two residues seiected from the
group consisting of NMe,, CONHMe, =0;
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R‘\.Z.‘l H, Me;
R'22  H, Me;

is selected from CHy-pheny! or CHz-naphthyl, both optionally substituted with one or
two residues selected from the group consisting of CH,, CFa, OCF5, F, CI, Br, Et
is H;
is H.

8. A compound of formuia 1 according to one of the claims 1 to 5, wherein

A
Rf

is CHa, O or NMe;

is selected from
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10 B,
R®  isH;
R* is H;
15 or R?* and R* together are forming a CH,-CH, group.
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7. Compounds of general formula 1 according to one of the claims 1 to 6, wherein the
compounds of formula 1 are present in the form of the individual optical isomers, mixtures of
the individual enantiomers or racemates, preferably in the form of the enantiomerically pure
compounds.

8. Compounds of general formula 1 according to one of the claims 1 to 8, wherein the
compounds of formula 1 are present in the form of the R-enatiomer R-1

R R-1

9. Pharmaceutical composition, characterised in that it contains one or more compounds of
formula 1 according to one of claims 1-8.

16. A compound of formula 1 according to any one claims 1-8 as a medicament.

11. Use of the compounds of formula 41 according to one of claims 1-8 for the preparation of
a medicamentation for the prevention and/or treatment of dzseases in which CCR3 aclivily
inhibitors have a therapeutic benefit.

12. Use of the compounds of formula 1 according to one of claims 1-8 for the preparation of
a medicamentation for the treatment of asthma and allergic diseases, gastrointestinal
inflammatory diseases, eosinophific diseases, chronic obstructive pulmonary disease,
infection by pathogenic microbes, rheumatoid arthritis and atherosclerosis.

13. Use of the compounds of formula 1 according to one of claims 1-8 for the preparation of
a medicamentation for the treatment of diseases with abnormal enhanced neovascularization
such as age-related macular degeneration.

14. Method of treatmant or prevention of diseases in which CCR3 activity inhibitors have a
therapeutic benefit, which method comprises administration of a therapeutically or
preventively effective amount of a compounds of formula 1 according to one of claims 1-7 to
a patient in need thereof.

15. A pharmaceutical composition comprising additionally to a compound of formula 1,
according to one of claims 1-8, a pharmaceutically active compound selected from the group
consisting of betamimetics, anticholinergics, corticosteroids, PDE4-inhibitors, LTD4-
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antagonists, EGFR-inhibitors, CRTH2 inhibitors, 5-LO-inhibitors, Histamine receptor
antagonists, CCR8 antagonists and SYK-inhibitors, but also combinations of two or three
active substances. :
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