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& - ALKYNYL PYRIDINES A5 SMAC MIMETICS

This invention relates to compounds of the general formula (1)

M

wherein the groups R' to R® have the meanings given in the claims and in the
specification. The compounds of the invention are suitable for the treatment of discases
characterized by excessive or abnormal cell proliferation, pharmaceutical preparations
containing such compounds and their uses as a medicament. The compounds of the

invention modulate IAP activity.
Background of the invention

Apoptosis, a form of programmed ccll death, typically occurs in the normal development
and maintenance of healthy tissues in multicellular organisms. It is a complex process,
which results in the removal of damaged, diseased or developmentally redundant cells,
without signs of inflammation or necrosis. Apoptosis thus occurs as a normal part of
development, the maintenance of normal cellular homeostasis, or as a consequence of

stimuli such as chemotherapy and radiation.

The intrinsic apoptotic pathway 18 known to be deregulated in cancer and
lymphoproliferative syndromes, as well as autoimmune disorders such as multiple sclerosis
and rheumatoid arthritis. Additionally, alterations 1n a host apoptotic response have been
described in the development or maintenance of viral and bacterial infections. Cancer cells
gain the ability to overcome or circumvent apoptosis and continue with inappropriate
proliferation despite strong pro-apoptotic signals such as hypoxia, endogenous cytokines,

radiation trcatments and chemotherapy. In autoimmune discase, pathogenic effector cells
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can bccome resistant to normal apoptotic cues. Resistance can be caused by numerous
mechanisms, including alterations in the apoptotic machinery due to increased activity of
anti-apoptotic pathways or cxpression of anti-apoptotic genes. Thus, approaches that
reduce the threshold of apoptotic induction in cancer cells by evercoming resistance

5 mechanisms may be of significant clinical utility.

Caspases serve as key cffector molecules m apoptosis signaling. Caspases {cysteine
containing aspartate specific proteases) are strong proteases and once activated, digest vital
cell proteins from within the cell. Since caspases arc highly active proteases, tight control
of this family of proteins is nccessary to prevent prematurc cell death. In gencral, caspases
10 are synthesized as largely inactive zymogens that require proteolytic processing for
activation. This proteolytic processing is only one of the ways in which caspases arc
regulated. The second mechanism of regulation is through a family of proteins that bind

and mhibit caspascs.

Onc family of molecules that 1nhibit caspases are the Inhibitors of Apoptosis (IAP)
15 (Deveraux ct al., J Clin Immunol (1999), 19: 388-398). IAPs were originally discovered in
baculovirus by their ability to substitute for P35 protein function, an anti-apoptotic gene
(Crook et al. (1993) J Virology 67, 2168-2174). Human IAPs are characterized by the
presence of one to three homologous structural domains known as baculovirus IAP repcat
(BIR) domains. Some AP family members also contain a RING zinc finger domain at the
20 C-terminus, with the capability to ubiquitylate target proteins via their E3 ligase function.
The human 1APs, XIAP, HIAP1 (also referred to as cIAP2), and HIAP2 (cJAP1) cach have
three BIR domains, and a carboxy terminal RING zinc finger. Another 1AP, NAIP, has
three BIR domains (BIR1 , BIR2 and BIR3), but no RING domain, whereas Livin, TsIAP
and MLIAP have a single BIR domain and a RING domain. The X chromosome-linked
25 inhibitor of apoptosis (XIAP) is an example of an IAP, which can inhibit the initiator
caspasce Caspase-9, and the effector caspascs, Caspase-3 and Caspase-7, by direct binding.
KIAP can also induce the degradation of caspascs through the ubiguitylation-mediated
proteasome pathway via the E3 ligase activity of a RING zinc finger domain. Inhibition of
Cagpase-9 is mediated by the BIR3 domains of XIAP, whereas effector caspascs arc

306 inhibited by binding to the linker-BIRZ domain. The BIR domains also mediate the
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interactions of 1APs with tumor necrosis factor-receptor associated factor {(TRAFs)-1
and -2, and with TABI, adaptor proteins affecting survival signaling through NFKB
activation. TAP proteins can thus function as dircct brakes on the apoptosis cascade by
mhibiting active caspases ot by redirecting celiular signaling to a pro-survival mode.
Survivin is another member of the TAP family of antiapoptotic proteins. It 18 shown to be
conserved m function across evolution as homologues of the protein are found both in

vertebrates and invertebrates.

Cancer cells and cells involved in autoimmune discase may avoid apoptosis by the
sustained over-cxpression of one or more members of the TAP family of proteins. For
example, TAP overexpression has been demonstrated to be prognostic of poor clinical
outcome in multiple cancers, and decreased TAP cxpression through RNAIL strategies
sensitizes tumor cells to a wide variety of apoptotic insults including chemotherapy,
radiotherapy and death receptor ligands. For X1AP, this is shown in cancers as diverse as
leukemia and ovarian cancer. Over expression of ¢cIAPI and clAP2 resulting from the
frequent chromosome amplification of the 11g21-g23 region, which encompasses both
genes, has been observed in a varicty of malignancies, including medulloblastomas, renal

cell carcinomas, glioblastomas, and gastric carcinomas.

The interaction between the baculoviral TAP repeat-3 (BIR3) domain of X-linked inhibitor
of apoptosts (XTAP) and caspase-9 1s of therapeutic interest because this interaction is
inhibited by the NH2-terminal seven-amino-acid residues of the so-called “second
mitochondrial-derived activator of caspase” (in short and hereinafter Smac), a naturally
occurring antagonist of IAPs. Small-molccule Smac mimetics have been gencrated

anticipating cfficacy in cancer by reconstituting apoptotic signaling.

Thus, there is the need to provide SMAC mimetics useful for the prevention and/or
treatment of diseases characterized by excessive or abnormal ccll proliferation, such as

cancer.,
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In a first aspect, there is provided a compound according to Formula (I)

wherein

Rl

is -H or -Cj.salkyl;

R% R™ are independently selected from -H or -C_salkyl optionally substituted with

R3

one or more -F;
is selected from -Cg.paryl, 5-14 membered heteroaryl, each of which groups can
be optionally and independently substituted with one or more, independently
selected, R6; or R® is selected from -Cyalkyl, -Cyreycloalkyl, -Cyqcycloalkenyl,
or 5-14 membered aromatic ring system, each of which groups can be optionally
and independently substituted with one or more, independently selected, R,
R® is selected from -CN, halogen, -C;_salkyl, -O-C; salkyl, -C(O)-R",
5-6 membered heteroaryl, which 5-6 membered heteroaryl group can be
optionally substituted with -Cy_salkyl; or R® is phenyl, which phenyl can be
optionally substituted with -O-C;_salkyl
R® is selected from =0, -CN, halogen, -C;_salkyl, -O-C}.salkyl, -C(O)-R",
5-6 membered heteroaryl, which 5-6 membered heteroaryl group can be
optionally subsituted with -C,.3alkyl; or R® is phenyl, which phenyl can be
optionally substituted with -O-C|.salkyl;
R'? is selected from -NHo,, -NH-C,.;alkyl, 5-7 membered non aromatic
heterocyclyl, or -O-C).3alkyl, which -C;_salkyl groups can be
optionally subsituted with a 5-7 membered non aromatic

heterocyclyl;
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R*  is selected from -H, -Cs.joaryl, 5-14 membered heteroaryl, each of which groups
is optionally and independently substituted with one or more, independently
selected, R7, or R* is selected from Cjgalkyl, 5-14 membered aromatic ring
system, -Cs_scycloalkyl, each of which group is optionally and independently
substituted with one or more, independently selected, R,

or R*is selected from -N(Rs,Rg) wherein

R® R’ are independently selected from H, -C)salkyl, -C(O)-R'® -S(0),-R"
R, R" are independently selected from 5-7 membered non aromatic
heterocyclyl, -Cs.scycloalkyl, -Ce_jparyl, 5-10 membered heteroaryl;

R’ is selected from -CN, halogen, -CF3, -NO,, -C;.salkyl, -S-C,_zalkyl, -NH-C,.
salkyl, -N(Cyalkyl), -NHC(0)-Cysalkyl, -C(O)-R", -O-C/ zalkyl,

5-14 membered heteroaryl, -O-phenyl, -CH;-phenyl, phenyl, each of which
phenyl group can be optionally substituted with halogen, or 5-6 membered

non aromatic heterocyclyl, which 5-6 membered non aromatic heterocyclyl
can be optionally substituted with -C,_;alkyl;

R is selected from =0, -CN, halogen, -CF3;, -NO,, -C;_alkyl, -S-Cj_salkyl, -
NH-C;_salkyl, -N(Cjalkyl)s, -NHC(O)-C)salkyl, -C(O)-R?, -O-C_salkyl,
5-14 membered heteroaryl, -O-phenyl, -CH,-phenyl, phenyl, each of which
phenyl group can be optionally substituted with halogen, or 5-6 membered
non aromatic heterocyclyl, which 5-6 membered non aromatic heterocyclyl
can be optionally substituted with -C, zalkyl; wherein

R" is selected from -OH, -NH,, -NH-C.salkyl, -C_salkyl;

R® s selected from -H, halogen, -C;salkyl, -O-Cy_salkyl, which -C;salky!l groups
can be optionally subsituted with one or more halogen;

or R* and R® taken together form a -Ce.jparyl or 5-14 membered heteroaryl,

and wherein the compounds of formula (I) may optionally be present in the form of

salts.

In a second aspect, there is provided a compound as defined above for use in the treatment

of cancer.
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In a third aspect, there is provided a compound as defined above for use in the treatment
and /or prevention of carcinoma of the breast, prostate, brain or ovary, non-small-cell

bronchial carcinomas (NSCLC), melanomas and chronic lymphatic leukemias (CLL).

In a fourth aspect, there is provided a pharmaceutical composition comprising a compound

as defined above.

In a fifth aspect, there is provided a pharmaceutical composition comprising a compound

as defined above for use in the treatment and/or prevention of cancer.

In a sixth aspect, there is provided a pharmaceutical composition comprising a compound
as defined above for use in the treatment and /or prevention of carcinoma of the breast,
prostate, brain or ovary, non-small-cell bronchial carcinomas (NSCLC), melanomas and

chronic lymphatic leukemias (CLL).

In a seventh aspect, there is provided use of a compound as defined above — or one of the
pharmaceutically acceptable salts thereof — in the manufacture of a medicament for the

treatment and/or prevention of cancer.

In an eighth aspect, there is provided use of a compound as defined above — or one of the
pharmaceutically acceptable salts thereof — in the manufacture of a medicament for the
treatment and/or prevention of carcinoma of the breast, prostate, brain or ovary, non-small-

cell bronchial carcinomas (NSCLC), melanomas and chronic lymphatic leukemias (CLL).
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Detatled description of the invention

The present invention relates to compounds of formula (1)

RS
e
i
R\\/LL -
N~ N
H .,
RZ/N\RZFA R
(M

. ¥ 5 - . .o . . .
wherein R' to R” are as defined in the description and in the claims. The compounds

i

according to formula (1) act as Smac mumetics. Thus, the compounds of the invention may
be used for example for the treatment of diseases which are characterized by an increased
apoptosis threshold due to overexpression of IAP protein. Preferably, the compounds of the

invention can be used in the treatment of cancer.

10 The present invention therefore relates to compounds of general formula (1)

R5
4
0 l AN R
|
R\)&N N/
| H ‘\\ L3
R2/N\R2a R
M

whetrein

R*  is-H or -Cysalkyl;
R%, R™ are independently selected from -H or -Cy.salkyl optionally substituted with
15 one or more -F;
R’ s selected from -Cg_joaryl, 5-14 membered heteroaryl, cach of which £roups can
be optionally and independently substituted with one or more, independently

sclected, R®: or R* is selccted from -Crsalkyl, -Caqeycloalkyl, -Ca.
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R4

seycloalkenyl, or 5-14 membered aromatic ring system, cach of which groups

can be optionally and independently substituted with one or more, independently

selected, R

R® s selected from -CN, halogen, -Csalkyl, -O-Caalkyl, -C(O)-R"Y, 5-6
membered heteroaryl, which 5-6 membered heteroaryl group can be
optionally subsituted with -Caatkyl; or R® is phenyl, which phenyl can be
optionally substituted with ~O-C,_alkyl

R® is sclected from =0, -CN, halogen, -Cpaatkyl, -0-Craalkyl, -C(O)-R*?, 5-6
membered heteroaryl, which 5-6 membered heteroaryl group can be
optionally subsituted with -C; salkyl; or R® is phenyl, which phenyl can be
optionally substituted with -O-Cy_salkyl;

&' is selected from -N Ho, -NH-Cysalkyl, 5-7 membered heterocyclyl, or
-0-Cyalkyl, which -Cyaalkyl groups can be optionally subsituted
with a 5-7 membered heterocyclyl;

is sclected from -H, -Cg jparyl, 5-14 membered heteroaryl, each of which groups
1s optionally and independently substituted with one or more, independently
selected, B or R* is selected from C_galkyl, 5-14 membered aromatic ring
system, ~-Csscycloalkyl, each of which group is optionally and independently

substituted with one or more, independently selected, RM,

or RYis selected from -N(R® R’} wherein

R*, R" arc independently selected from H, -Cysalkyl, -C(0)-R" -S(0),-R"
R'% RY arc independently sclected from 5-7 membered heterocyelyl, -Cs.
seyeloalkyl, -Copparyl, 5-10 membered heteroaryl;
R’ is selected from -CN, halogen, -CFs, -NG», -C;salkyl, ~5-Csalkyl, -NH-C,.
salkyl, -N(Caalkyl),, -NHC(O)-Cyaalkyl, -C(O)-R™, ~0-Cyaalkyl, 5-14
membered heteroaryl, -O-phenyl, -CHy-phenyl, phenyl, which pheny! group
can be optionally substituted with halogen, or 5-6 membered heterocyclyl,
which 5-6 membered heterocyclyl can be optionally substituted with -C;_
salkyl;
18 selected from =0, -CN, halogen, -CFs, -NO;, ~Cyaalkyl, -5-Cjsalkyl, -
NH-Cysalkyl, -N(Csalkyl), -NHC(0)-Cysalkyl, -C(O)-R, -0-Calkyl,

e

R’]i

5.
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5-14 membered heteroaryl, -O-phenyl, ~-CH;-phenyl, phenyl, which phenyl
group can be optionally substituted with halogen, or 5-6 membered
heterocyclyl, which 5-6 membered heterocyclyl can be optionally
substituted with -C) zalkyl; wherein

R" is selected from -OH, -NH,, -NH-Cysalkyl, -Cpaalkyl;

W

R® i sclected from -H, halogen, -Cyaalkyl, -O-Cy_salkyl, which -Cysalkyl groups
can be optionally subsituted with one or more halogen;

or B* and R” taken together form a -Cg.iparyl or 5-14 membered heteroaryl,

and wherein the compounds of formula (I) may optionally be present in the form of

10 salts.

in a preferred embodiment the mvention relates to compounds of formula (1),

15 wherein.

R' s -H or -Crsalkyl;
R*, R™ are independently selected from -H or -Cy.salkyl optionally substituted with
one or more -F;
R®  is sclected from -Cs.aparyl, 5-14 membered heteroaryl, cach of which groups can
20 be optionally and independently substituted with one or more, independently
selected, R®; or R? is selected from -Cjgalkyl, -Cy4cycloalkyl, -Caqcycloalkenyl,
or 5-14 membered aromatic ring system, each of which groups can be optionally

and independently substituted with one or more, independently selected, R®:

-H-
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RS is selected from -CN, halogen, ~C; salkyl, -O-Cysalkyl, —C(O)«.Ru,
5-6 membered heteroaryl, which 5-6 membered hetercaryl group can be
optionaily substituted with -Cy salkyl; or R® is phenyl, which phenyl can be
optionally substituted with ~-O-C; zalkyl

R® s selected from =0, -CN, halogen, -C\.aalkyl, -O-Cysalkyl, -C(O)-R",
5-6 membered heteroaryl, which 5-6 membered heteroaryl group can be
optionally subsituted with -C;.zalkyl; or R® is phenyl, which phenyl can be
optionally substituted with -O-C,_salkyl;

R is selected from -NH, -NH-Cysalkyl, 5-7 membered non aromatic
heterocyclyl, or -O-Cysalkyl, which -C, salkyl groups can be
optionally subsituted with a 5-7 membered non aromatic
heterocyclyl;

R* s selected from -H, -Cg.ioaryl, 5-14 membered heteroaryl, cach of which groups
15 optionally and independently substituted with one or more, independently
sclected, R7, or R* is sclected from Cy.salkyl, 5-14 membered aromatic ring
system, -Cs_ycycloalkyl, cach of which group is optionally and independently
substituted with one or more, independently selected, R,

or R*is selected from -N(R® R”) wherein

R®, R’ are independently selected from H, -Cysalkyl, -C(O)-R" -8(0),-R"
R™ R arc independently selected from 5-7 membered non aromatic
heterocyclyl, -Csycycloalkyl, -Cgoaryl, 5-10 membered heteroaryl;
B’ isselected from -CN, halogen, -CEz, ~-NO», -Cysalkyl, -5-Cysalkyl, -NH-C,.
salkyl, -N(Cysalkyl),, -NHC(0)-Cyaalkyl, -C(O)-RY, -0-C)salkyl,
5-14 membered heteroaryl, ~-O-phenyl, -CHz-phenyl, phenyl, cach of which
phenyl group can be optionally substituted with halogen, or 5-6 membered
non aromatic heterocyelyl, which 5-6 membered non aromatic heterocyelyl
can be optionally substituted with -C, salkyl;
R™ is selected from =0, -CN, halogen, -CFs, -NO,, -Cysalkyl, -S-Cyaalkyl, -
NH-Cyaalkyl, -N(Cyzalkyl),, -NHC(O)-C) zalkyl, -C(O)-RY, -0-C)zalkyl,
5-14 membered heteroaryl, -O-phenyl, -CHj-phenyl, phenyl, each of which

phenyl group can be optionally substituted with halogen, or 5-6 membered

-7
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non aromatic heterocyclyl, which 5-6 membered non aromatic heterocyclyt
can be optionally substituted with -C; salkyl; wherein
R® i selected from -OH, -NH,, -NH-C.alkyl, -Csalkyl;
RY s selected from -H, halogen, -Caalkyl, -O-Cysalkyl, which -Csalky! groups
5 can be optionally subsituted with one or more halogen;
or R* and R® taken together form a -Cs_oary! or 5-14 membered heteroaryl,

and wherem the compounds of formula (I) may optionally be present in the form of salts.

In a preferred embodiment the invention relates to compounds of formula (1), wherein R’

18 selected from -CHs, -CHp-CHa,

10 Inapreferred embodiment the invention relates to compounds of formula (1), wherein R’

and R™ are independently selected from -H, -CHj, -CH,-CH;. -CH-(CHs)y, -(CHy)o-CH;.

In a preferred embodiment the invention relates to compounds of formula (1), wherein B

is sclected from ~H, -1, -F, -CFs, ~-OCHj3, -CHas.

In a preferred embodiment the invention relates to compounds of formula (1), wherein R?

—
[

is sclected from -Ce.roaryl, 5-14 membered heteroaryl, -CH;-phenyl, -Csseycloalkenyl, 5-
14 membered aromatic ring system, each of which groups can be optionally and
independently substituted with one or more, independently selected, RS or R® as defined

in the claims and the description.

In a preferred embodiment the invention relates to compounds of formula (1), wherein R
20 s selected from ~Caoearyl, 5-14 membered heteroaryl, each of which groups can be
optionally and independently substituted with one or more, independently selected, R®, or
R is selected from-Cs.roycloalkenyl, 5-14 membered aromatic ring system, each of which
groups can be optionally and independently substituted with one or more, independently
seleeted R™, or RY is -CHy-phenyl, which phenyl can be optionally substituted with -O-C.

~ i 4 . ) 62 . . ..
25 salkyi, and wherein R and B™ are as defined in the claims and the description.

In a preferred embodiment the invention relates to compounds of formula (1), wherein B?

is selected from -Cs.poaryl, 5-14 membered heteroaryl, 5-14 membered aromatic ring
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syster, which groups can be optionally and mdependently substituted with one or more,

independently selected, R® or R®* as defined in the claims and the description.
% 3 ]

In a preferred embodiment the invention relates to compounds of formula (1), wherein B
18 selected from -Ce.jparyl, 5-14 membered heteroaryl, each of which groups can be
optionally and independently substituted with one or more, independently selected, R®, or
R’ is sclected from 5-14 membered aromatic ring system, which groups can be optionally
and independently substituted with one or more, independently selected, R®*, whercin R®

and R* are as defined in the claims and the description.

In a preferred embodiment the invention relates to compounds of formula (1), wherein R

CoCO0

is selected from —CHy-phenyl,

@Cﬂ?;@?ﬁ?ﬁz@?@b;
O U O Q

9.
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18 optionally substituted as defined in the claims and the description.

cach of which group

In a preferred embodiment the invention relates to compounds of formula (1), wherein R*
is selected from -H, -Cgalkyl, -Cqoaryl, 5-14 membered heteroaryl, 5-14 membered
aromatic ring system, -Csscycloalkyl, each of which group is optionally and independently
substituted with one or more, independently selected, R” or R™ as defined in claim 1, or r*
is selected from -N(R® R”), wherein R® and R’ arc as defined in the claims and the

description.

In a preferred embodiment the invention relates to compounds of formula (1), wherein R*
1s selected from -H, ~Cyearyl, 5-14 membered heteroaryl, cach of which group is
optionally and independently substituted with one or more, independently selected, R,

or R* is selected from -Cyalkyl, 5-14 membered aromatic ring system and -Cs.cycloalkyl,
cach of which group 15 optionally and independently substituted with one or more,
independently selected, R™, or R* is selected from -N(R®,R”), wherein R’ ™, R® and R’

are as defined in the claims and n the description.

In a preferred embodiment the invention relates to compounds of formula (1), wherein R*
1s selected from -Cgjoaryl, 5-14 membered heteroaryl, 5-14 membered aromatic ring
systern, -Csaeycloalkyl, each of which group 1s optionally and independently substituted
with one or more, independently selected, R” or R™ as defined in the description and the
claims, or R* is selected from ~N(R® RY), wherein ®® and R’ are as defined in the claims

and the description.

In a preferred embodiment the invention relates to compounds of formula (1), wherein R
is selected from -Ce rparyl, 5-14 membered heteroaryl, each of which group 1s optionally
and independently substituted with one or more, independently selected, R7, or R is
selected from 5-14 membered aromatic ring system, -Cs_seycloalkyl, each of which group

is optionally and independently substituted with one or more, independently sclected, R

~10-
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or R* is selected from -N(R® &%), wherein R, R™, R® and R’ arc as defined in the claims

and in the description.

In a preferred embodiment the invention relates to compounds of formula (1), wherein R*
5 s selected from ~Cgiparyl, 5-14 membered heteroaryl, 5-14 membered aromatic ring
system, each of which group is optionally and independently substituted with one or more,

independently selected, R or R™ as defined in the claims and the description.

In a preferred embodiment the invention relates to compounds of formula (1), wherein R
is selected from -Cg.ioaryl, 5-14 membered heteroaryl, cach of which group is optionally
10 and independently substituted with one or more, independently selected, R”, or RY is 5-14
membered aromatic ring system, cach of which group 1s optionally and independently
substituted with onc or more, independently selected, R wherein R’ and R™ arc as

defined in the claims and in the description.

15 In a preferred embodiment the invention relates to compounds of formula (1), wherein R
is sclected from —H, ~Caalkyl, -CH,-phenyl, -N(CHz)-SO,-phenyl, -N(CH;)CO-R"; -NH-
CO-R"Y, wherein R* is independently sclected from morpholin, cyclopentyl, phenyl, or R*

is selected from

_ N—N
| ¢ B
=N /Nﬁ X = N > \
E Q/! k/[ | | i

N
> -
N\ =N N
N L/o f N
20 , ; ; : : 7
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H
N
) D O -

H

N
LA
/r\; Q/ HN \\

optionally substituted as defined in the claimns and the deseription.

, cach of which groups is

k3

In a preferred embodiment the invention relates to compounds of formula (1), wherein R®
5 s selected from -F, -Cl, -CN -CHj, -O-CHs, -C{OYNHCH,, -C(O)NH,, C(GYOCH3, -C(0)-

morpholinyl, -C(O}-O-CHy-tetrahydropyran, phenvl,

//\N

N N N
| =\ HN [ 1/ 7 y—cH, HN N n N >
{wo \r«/ > \N/> SRS .

In a preferred embodiment the invention relates to compaunds of formula (¥), wherein R®*
is selected from =0, -F, -Cl, -CN ~CHs, -O-CH,, -C(O)NHCH;, -C(O)NH,, C(O)YOCH,, -
10 C(O)-morpholinyl, -C{0)-O-CHy-tetrahydropyran, phenyl,

(/ N - HN N \[ . N
( | - E > >_ CH, | Hr\\;/ |
N

HNT
)

In a preferred embodiment the invention relates to compounds of formula (¥), wherein R’
15 is selected from ~CN, -F, -Cl, ~CFs, -NO,, ~CHs, -CH,CHy, -CHo(CH;)o, -S-CHj, -NH,, -
NH-CHj3, -N(CHjs)o, -C{CYOH, -C(O)YOCH;, -C(O)NE,, -C(O)NH-CH;, -NHC(O)CH;s, -O-
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0D

CHs, ~O-CH,CHas, pyridyl, phenyl, -O-Phenyl, -CH,-phenyl, , )

F CH, -
sgiealy
N HN HN__

In a preferred embodiment the invention relates to compounds of formula (¥), wherein R™
is sclected from =0, -CN, -F, -Cl, -CFs, -NOy, -CHas, -CH,CH;s, -CHo(CHs), -5-CH;, -
NH;, -NH-CHs, -N{CHas),, -C{O)OH, -C(O)YCCHa;, -C(O)NH,, -C(O)NH-CHj, -

$

HN
NHC(O)CHs, -O-CHs, -O-CH,CHs, pyridyl, phenyl, -O-Phenyl, -CHz-phenyl, ~ ,

N
HD ©/ HN HN_/

»

In a preferred embodiment the invention relates to compounds of formula (1), wherein R*
& .

and R taken together form a phenyl.

In a preferred embodiment the invention relates to compounds of formula (1), wherein R®

15 selected from

*
— NN
) 0 / P
| l N
= ]\![ O /N\ s \\:7

[
N O -

3 s ’

In a preferred embodiment the invention relates to compounds of formuta (1), wherein R*

is selected from

13-
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In another aspect the invention relates to compounds of general formula (1) or of anyone of

the ecmbodiments as disclosed above for usc in the treatment of cancer.

In another aspeet the invention relates to compounds of general formula (1) or of anyone of
the embodiments as disclosed above ~ or the pharmaceutically acceptable salts thercof — as

medicaments,

In another aspoect the invention relates to compounds of general formula {1) or of anyone of
the embodiments as disclosed above - or the pharmaceutically acceptable salts thereof —
for use in the treatment and/or prevention of cancer, infections, inflammations and

autoimmune diseascs.

In another aspect the invention relates to compounds of general formula (1) or of anyone of
the embodiments as disclosed above — or the pharmaceutically acceptable salts thereof —
for use in the treatment and/or prevention of cancer, preferably of carcinomas of the breast,
prostate, brain or ovary, non-small-cell bronchial carcinomas (NSCLC), melanomas and

chronic lymphatic leukacmias (CLL).

In another aspect the wvention relates to compounds of gencral formula (1) or of anyone of
the cmbodiments as disclosed above — or the pharmaceutically acceptable salts thereof —
for usc in the treatment and/or prevention of carcinomas of the breast, prostate, brain or
ovary, nou-small-cell bronchial carcinomas (NSCLC), melanomas and chronic lymphatic

leukaemias (CLL).
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In another aspect the invention relates to a method for the treatment and/or prevention of
cancer comprising administering a therapeutically effective amount of a compound of
gencral formula (1) or of anyonc of the embodiments as disclosed above — or one of the

pharmacecutically acceptable salts thercof — to a human being.

In another agpect the invention relates to a method for the treatment and/or prevention of
carcinoma of the breast, prostate, brain or ovary, non-small-cell bronchial carcinomas
{(NSCLC), melanomas and chronic lymphatic lcukemias (CLL) comprising administering a
therapeutically effective amount of a compound of general formula (¥) or of anyone of the
embodiments as disclosed above — or one of the pharmaccutically acceptable salts thereof

—to a human being.

In another aspect the invention relates to a pharmaccutical preparation containing as active
substance one or more compounds of general formula (1) or of anyone of the embodiments
as disclosed above — or the pharmaceutically acceptable salts thercof — optionally in

combination with conventional excipients and/or carriers.

In another aspect the invention relates to a pharmaccutical preparation comprising a
compound of general formula (I) or of anyonc ef the embodiments as disclosed above - or
one of the pharmaceutically acceptable salts thercof — and at least one other cytostatic or

cytotoxic active substance, different from formula (I).

N

Definitions

Terms that are not specifically defined herc have the meanings that are apparent to the
skilled man in the light of the overall disclosure and the context as a whole,

As used hercein, the following definttions apply, unless stated otherwise:

In the groups, radicals, or moictics defined below, the number of carbon atoms is often
specified preceding the group, for example, -Cysalky! means an alkyl group or radical
having | to 5 carbon atoms. In general, for groups comprising two or more subgroups, the
first namned sub-group 1s the radical attachment point, for example the substitutent -C;.

salkyl-Cigeyleoalkyl, means a Csocylcoalkyl group which is bound to a Cysalkyl, the

5.
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latter of which is bound to the core structure or to the group to which the substitutent is

attached.

The indication of the number of members in groups that contain one or more heteroatom(s)
(heteroalkyl, heteroaryl, heteroarylalkyl, heterocyclyl, heterocycylalkyl) relates to the total
5 atomic number of all the ring members or chain members or the total of all the ring and

chain members.

The person skilled in the art will appreciate that substituent groups containing a nitrogen
atom can also be indicated as amine or amino. Similarly, groups containing oxygen atorn
can also be indicated with -oxy, like for example alkoxy. Groups containing —C(0)- can
10 also be indicated as carboxy; groups containing -NC(O)- can also be indicated as amide;
groups containing ~NC(O)N- can also be indicated as urea; groups containing —NS{O),-

can also be indicated as sulfonamide.

Alkyl denotes monovalent, saturated hydrocarbon chains, which may be present in both
lincar and branched form. If an alkyl is substituted, the substitution may take place

t5  independently of one another, by mono- or polysubstitution in cach case, on all the
hydrogen-carrying carbon atoms.
The term "Cys-alkyl" includes for example methyl (Mc; -CHji), ethy! (Et; -CH,CHs),
1-propy! (n-propyl; n-Pr; -CH,CH,CHa), 2-propyl {i-Pr; iso-propyl; -CH(CHx),), 1-butyl
(n-butyl; n-Bu; -CH,CH,CH,CHs), 2-methyl-1-propyi (iso-butyl; /-Bu; -CH,CH(CHs)),

20 2-butyl (sec-butyl; sec-Bu; ~-CH(CH)CHCHs), 2-methyl-2-propyl (fert-butyl; -Bu;
~C{CHg)3), 1-pentyl (n-pentyl; -CH,CHyCH,CH,CH3), 2-penty! (-CH(CH)YCH,CH,CHs),
3-pentyl (-CH(CH,CHjs),), 3-methyl-1-butyl (iso-pentyl; -CH,CH,CH(CH;)y), 2-methyl-2-
butyl (CLCH L CHCHS), 3-methyl-2-butyl (-CH(CH)CE(CH:)), 2,2-dimethyi-1-propyl
(neo-pentyl; -CH,C(CHs)s), 2-methyl-1-butyl (-CHCH(CH)CH,CH3).

25 By the terms propyl, butyl, pentyl, etc. without any further definition are meant saturated
hydrocarbon groups with the corresponding number of carbon atoms, wherein all 1someric

forms are included.
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The above definition for alkyl also applies if alkyl is a part of another group such as for
example Cy-alkylamino or Cyy-alkyloxy or Cyy-alkoxy, wherein Cyy-alkyloxy and Cy.y-

alkoxy indicate the same group.

The term alkyiene can also be derived from alkyl. Alkylene is bivalent, unlike alkyl, and
requires two binding partners. Formally, the second valency is produced by removing a
hydrogen atom in an alkyl Corresponding groups are for exarmple -CHs and ~-CH,,
-CH,CH; and -CH,CH, or >CHCH; ete.

The term "Cgalkylene” includes for example -(CH;)-, (CH,-CHy)-, {(CH(CH3))-,
-(CHy-CHy-CHy)-, ~(C{CH3))-, -(CH(CHCH3))-, «(CH{CH:)-CHay)-, «(CH-CH(CH3))-,
-(CHy-CHy-CHy-CHy)-, (CHy-CHo-CH(CHa))-, «(CH{CH3)-CH,-CH,)-, -(CH,-CH(CH;)-
CHy)-, -(CHo-C(CH3)y)-, <(C (CH3)p-CHa)-, «(CH(CH;3)-CH(CH;))-, ~(CH-CH(CH,CHy))-,
-(CH(CH,CH2)-CHy)-, (CH(CHCH,CHs))-, «(CHCH(CH3) ) and -C(CH3 (CHCHs)-,
Other examples of alkylene arc methylene, ethylenc, propylene, 1-methylethylene,
butylene, 1-methylpropylene, 1.1-dimethylethylene, 1,2-dimethylcthylene, pentylene,

i, I-dimcthylpropylene, 2,2-dimethylpropylene, 1,2-dimethylpropylene,
1,3-dimethylpropylene, etc.

By the generic terms propylene, butylene, pentylene, hexylene ete. without any further
definition are meant all the conceivable isomeric forms with the corresponding number of
carbon atoms, 1.e. propylenc includes [-methylethylene and butylene includes
I~-methylpropylene, 2-methylpropylene, 1,1-dimethylcethylene and 1,2-dimethylethylenc.
The above defmition for alkylene also applies if alkylene is part of another group such as

for example in HO-C-alkylenamino or HoN-C; y-alkylenoxy.

Unlike alkyl, alkenvl consists of at least two carbon atoms, wherein at least two adjacent
carbon atorns are joined together by a C-C double bond. If in an alkyl as hereinbefore
defined having at least two carbon atoms, two hydrogen atoms on adjacent carbon atoms
are formally removed and the frec valencies are saturated to form a second bond, the
corresponding alkenyl is formed.

Examples of alkenyl are vinyl (ethenyl), prop-1-enyl, allyl (prop-2-enyl), isopropenyl,

but-1-enyl, but-2-enyl, but-3-enyl, 2-methyl-prop-2-cnyl, 2-methyl-prop-1-enyi,
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T-methyl-prop-2-enyl, 1-methyl-prop-1-cnyl, 1-methylidenepropyl, pent-1-enyl,
pent-2-enyl, pent-3-enyl, pent-4-enyl, 3-methyl-but-3-enyl, 3-methyl-but-2-enyl,
3-methyl-but-1-enyl, hex-1-enyl, hex-2-enyl, hex-3-enyl, hex-4-enyl, hex-5-enyl,
2,3-dimethyl-but-3-enyl, 2,3-dimcthyl-but-2-cnyl, 2-methylidene-3-methylbutyl,
2,3-dimethyl-but-1-enyl, hexa-1,3~dienyl, hexa-1,4-dienyl, penta-1,4-dienyl,
penta-1,3-dienyl, buta-1,3-dienyl, 2,3-dimethylbuta-1,3-diene ctc.

By the gencric terms propenyl, butenyl, pentenyl, hexenyl, butadienyl, pentadienyl, hexa-
dienyl, heptadienyl, octadienyl, novadienyl, decadieny! ete. without any further definition
are meant all the conceivable isomeric forms with the corresponding number of carbon
atoms, i.c. propenyl includes prop-1-enyl and prop-2-enyl, butenyl includes but-1-enyl,
but-2-enyl, but-3-enyl, I-methyl-prop-1-enyl, I-methyl-prop-2-cnyl efc,

Alkenyl may optionally be present in the cis or frans or £ or Z orientation with regard to
the double bond(s).

The above definition for alkeny! also applies when alkenyl is part of another group such

as for example in C, y-atkenylamino or Cy-alkenyloxy.

Unlike alkylene, alkenyiene consists of at least two carbon atoms, wherein at least two
adjacent carbon atoms are jomed together by a C-C double bond. If in an alkylene as
hereinbefore defined having at least two carbon atoms, two hydrogen atoms at adjacent
carbon atoms are formally removed and the free valencics are saturated to form a second
bond, the corresponding alkenylene is formed.

Examples of alkenylene are ethenylene, propenylene, [-methylethenylene, butenylene,
I-methylpropenylene, 1,1-dimethylethenylene, 1,2-dimethylethenylene, pentenylene,
1,1-dimethylpropenylene, 2,2-dimethylpropenylene, 1,2-dimethylpropenylene,
1,3-dimethylpropenylenc, hexenylene etc.

By the generic terms propenylene, butenylene, pentenylene, hexenylene ete. without any
further definition are meant all the conceivable isomeric forms with the corresponding
number of carbon atoms, 1.c. propenylene includes [-methylethenylene and butenylene
includes 1-methylpropenylene, 2-methylpropenylene, 1,1-dimethylethenylene and

1,2-dimethylethenylenc.
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Alkenylene may optionally be present in the c¢is or trans or E or Z orientation with regard
to the double bond(s).
The above definition for alkenylene also applies when alkenylene is a part of another

group as in for example HO-Cy j-alkenylenamino or HoN-Cy -alkenylenoxy.

Unlike alkyl, allkynyl consists of at least two carbon atoms, wherein at least two adjacent
carbon atoms are joined together by a C-C triple bond. If in an alkyl as hercinbefore
defined having at least two carbon atoms, two hydrogen atoms in each case at adjacent
carbon atoms are formally removed and the free valencics are saturated to form two further

bonds, the corresponding alkynyi is formed.

Examples of alkynyl arc ethynyl, prop-1-ynyl, prop-2-ynyl, but-1-ynyl, but-2-ynyl,
but-3-ynyl, I-methyl-prop-2-ynyl, pent-1-ynyl, pent-2-ynyl, pent-3-ynyl, pent-4-ynyl,
3-methyl-but-1-ynyl.

By the generic terms propynyl, butynyl, pentynyl, cte. without any further definition are
meant all the conceivable isomeric forms with the corresponding number of carbon atoms,
Lc. propynyl includes prop-1-ynyl and prop-2-yayl, butynyl includes but-1-ynyl,
but-2-ynyl, but-3-ynyl, 1-methyl-prop-1-ynyl, 1-methyl-prop-2-ynyl.

If a hydrocarbon chain carries both at feast one double bond and also at least one triple
bond, by definition it belongs to the allkkynyl subgroup.

The above definition for alkynyi also applies if alltynyl is part of another group, as in

Ciy-alkynylamino or Cy~alkynyioxy, for example.

Unlike alkylene, alkynvlene consists of at least two carbon atoms, wherein at least two
adjacent carbon atoms are joined together by a C-C wriple bond. Ifin an alkylene as
hereinbefore defined having at least two carbon atoms, two hydrogen atoms in each case at
adjacent carbon atoms are formally removed and the free valencies are saturated to form
two further bonds, the corresponding alkynyiene is formed.

Examples of alkynylene are ethynylene, propynylene, 1-methylethynylene, butynylene,

I-methylpropynylene, 1,1-dimethylethynylene, 1,2-dimethylethynylene, pentynylene,



WO 2083/127729 PCT/EPI013/05368Y

1,1-dimethylpropynylene, 2,2-dimethylpropynylene, 1,2-dimethylpropynylene,
1,3-dimethylpropynylene, hexynylene etc.
By the generic terms propynylene, butynylene, pentynylenc, ect. without any further
definition are racant all the conceivable isomeric forms with the corresponding number of
5  carbon atoms, 1.c. propynylenc includes 1-methylcethynylene and butynylene includes
I-methylpropynylene, 2-methylpropynylene, 1,1-dimethylethynylene and 1,2-dimethyl-
cthynylene.
The above definition for alkyunylene also applics if alkynylene is part of another group, as
in HO-Cy.y-alkynylemeamino or HyN-Cy-alkynyleneoxy, for cxample.
10 By heterpatoms arc meant oxygen, nitrogen and sulphur atoms.

AL e Al s A A

Haloalkyl (haloalkenvi, haloallkcvnyl) is derived from the previously defined allcy!

{alkenyl, alkynyl) by replacing one or more hydrogen atoms of the hydrocarbon chain
independently of onc another by halogen atoms, which may be identical or different. It a
haloalky! (haloalkenyl, halealkynyl) is to be further substituted, the substitutions may

15 take place independently of one another, in the form of mono- or polysubstitutions in each
case, on all the hydrogen-carrying carbon atoms.
Examples of haloalkyl (haloalkenyl, haloalkynyl) arc -CFs, -CHF,, -CH,F, ~-CF,CF;,
-CHECE;, -CH,CFE;, -CEFyCH;, -CHFCH;, -CF,CFCFa, -CF,CHyCH,, -CF=CF,,
~-CCl=CH,, ~-CBr=CH,, -Cl=CH,, -C=C-CF;, -CHFCH,CH;, ~-CHFCH,CF; etc.

20 From the previously defined haloalkyl (haloalkenyl, haloalkynyl) are also derived the

terms haloallkviene {haloallenviene, haloalkynviene). Haloalkvlene (haloalkenvi
o o R

haloalltynyl), unlike haloalkyl, is bivalent and requires two binding partners. Formally,

the second valency 1s formed by removing a hydrogen atom from a halealkyl

Corresponding groups are for example -CH,F and -CHF-, -CHFCH,F and -CHFCHF-
25 or >CFCH,F cte.

The above definitions also apply if the corresponding halogen groups arc part of another

group.

Halooen relates to fluorine, chlorine, bromine and/or iodine atoms.
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Cycloalicyl is made up of the subgroups monoeyclic hydrocarbon rings, bicyclic
hydrocarbon rings and spire-hydrocarbon rings. The systems are saturated. In bicyclic
hydrocarbon rings two rings are joined together so that they have at least two carbon atoms
together. In spiro-hydrocarbon rings a carbon atom (spiroatom) belongs to two rings
5 together. If a eyeloalkyl is to be substituted, the substitutions may take place independently
of onc another, in the form of mono- or polysubstitutions in each case, on all the hydrogen-
carrying carbon atoms. Cycloalkyl itself may be linked as a substituent to the molecule via
every suitable position of the ring system.
Examples of eyeloalkyl are cyclopropyl, cyclobutyl, cyclopentyl, cyclobexyl, cycloheptyl,
10 bicyclo{Z.2.0Thexyl, bicyclof3.2.0Theptyl, bicyclo[3.2.1]octyl, bicyclo[2.2.2}octyl,
bicyclo[4.3.0lnonyl (octahydroindenyl), bicyclo[4.4.0]decy! (decahydronaphthalenc),
bicyclo[2.2. 1Theptyl (norbornyl), bicyclo[4.1.0Theptyl (norcaranyl), bicyclo-{3.1.1 heptyl
(pinanyl), spiro[2.5Joctyl, spiro[3.3Theptyl ete.
The above definition for eveloalky! also applics if eyeloalkyl is part of another group as in
15 Cyy-eycloalkylamino or Cyy-cycloalkyloxy, for example.

If the free valency of a eycloalkyl is saturated, then an alicyclic group is obtained.

The term eycloatkyiene can thus be derived from the previously defined cycloalkyl.
Cycloalkylene, unlike eyeloalkyl, is bivalent and requires two binding partners. Formally,
the second valency is obtained by removing a hydrogen atom from a eyeloalkyl

20 Corresponding groups are for example

cyclohexyl and

or h (cyclohexylene),
The above definition for eyeloalkylene also applies if eyeloallyiene 15 part of another

group as in HO-C, y-cyeloalkyleneamino or HoN-Cy ~eycloalkyleneoxy, for example.

Cycloalkenyl is also made up of the subgroups monoeyelic hydrecarbon rings, bicyclic
25 hydrocarbon rings and spire-hydrocarbon rings. However, the systems are unsaturated,
1.e. there 15 at least one C-C double bond but no aromatic system. 1f 10 a eycloalloy! as

hereinbefore defined two hydrogen atoms at adjacent cyclic carbon atoms are formally
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removed and the free valencies are saturated to form a second bond, the corresponding
cycloalkeny! is obtained. 1f a cycloalkenyi is to be substituted, the substitutions may take
place independently of one another, in the form of mono- or polysubstitutions in cach case,
on all the hydrogen-carrying carbon atoms, Cycloalkenyl itself may be linked as a
substituent to the molecule via every suitable position of the rmg system.

Examples of eycioalikenyl are cycloprop-1-enyl, cycloprop-2-enyl, cyclobut-1-enyl,
cyclobut-Z-enyl, cyclopent-1-enyl, cyclopent-2-enyl, cyclopent-3-enyl, cyclohex-T-enyl,
cyclohex-2-enyl, cyclohex-3-enyl, cyclohept-1-enyl, cyclohept-2-cnyl, cyclohept-3-cnvl,
cvclohept-4-enyl, cyclobuta-1,3-dienyl, cyclopenta-1,4-dienyl, cyclopenta-1,3-dienyl,
cyclopenta-2 4-dienyl, cyclohexa-1,3-dienyl, cyclohexa-1,5-dicnyl, cyclohexa-2,4-dienyl,
cyelohexa-1.4-dienyl, cyclohexa-2,5-dienyl, bicyclo[2.2.1Thepta-2,5-dicnyl (norborna-2,5-
dienyl), bicyclof2.2.1hept-2-enyl (norbornenyl), spiro[4.5]dec-2-ene etc.

The above definition for eyeloatikenyl also applies when eycleaikenyl is part of another
group as in Cyy-cycloalkenylamino or Cyy-cycloalkenyloxy, for ecxample.

i the free valency of a eycloalkenyl is saturated, then an unsaturated alicyelic group is

obtained.

The term gycloalkenylene can thus be derived from the previously defined eyeloalienyt.

“yeloalkenylene, unlike cyeloalkenyl, is bivalent and requires two binding partners.
Formally the sccond valency is obtained by removing a hydrogen atom from a

cycloalkenyl Corresponding groups are for example

or

(cyclopentenylenc) ete.

The above definition for cycloalkenylene also applies when eycloalkenylene is part of
another group as iz HO-Cyy-cyeloalkenyleneamino or HoN-Cyy-eycioalkenyleneoxy, for

example.
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Axvl denotes a mono-, bi- or tricyelic group with at least onc aromatic carbocycle.
Preferably it denotes a a monocyclic group with six carbon atoms (phenyl) or a bicyclic
group with nine or ten carbon atoms (two six-membered rings or one six-membered ring
with a five-membered ring), wherein the sccond ring may also be aromatic or, however,
may also be saturated or partially saturated. 1fan aryl is to be substituted, the substitutions
may take place independently of one another, in the form of mono- or polysubstitutions in
cach case, on all the hydrogen-carrying carbon atoms. Avryl itself may be linked as a
substituent to the molecule via cvery suitable position of the ring system.

Examples of aryl are phenyl, naphthyl, indanyl (2,3-dihydroindenyl), indenyl, anthracenyl,
phenanthrenyl, tetrahydronaphthyl (1,2,3,4-tetrahydronaphthyl, tetralinyl},
dihydronaphthyl (1,2~ dihydronaphthyl), fluorenyl ctc.

The above definition of aryl also applics when aryl is part of another group as in

arvlamimo or aryloxy, for example.

o

If the free valency of an aryl 1s saturated, then an argmatic group is obtained.

The term aryiene can also be derived from the previously defined aryl. Aryiene, unlike
aryl, is bivalent and requires two binding pariners. Formally, the second valency is formed

by removing a hydrogen atom from an aryl Corrcsponding groups are ¢.g.

N\ E
N TN
phenyl and N " or " or (0, m, p-phenylene),
T L A
A IS P
naphthyl and or or ete.

The above definition for arylene also applics when aryiene is part of another group as in

HO-arvilensamino or HyN-aryleneoxy for example.

Heterocyelvl denotes ring systems, which are derived from the previously defined
eveloalkyl, cycloalkenyl and aryi by replacing one or more of the groups ~-CHy-
independently of one another in the hydrocarbon rings by the groups -O-, -S- or -NH- or by

replacing onc or more of the groups =CH- by the group =N-, wheremn a total of not more
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than five heteroatoms may be present, at least onc carbon atom may be present between
two oxygen atoms and between two sulphur atoms or between one oxygen and one sulphur
atom and the ring as a whele must have chemical stability. Heteroatoms may optionally be
present in all the possible oxidation stages (sulphur = sulphoxide -SO, sulphone -SOy-;
nitrogen > N-oxide). Preferred heterocylyl are non aromatic heterocyelyl.

A direct result of the derivation from eyeloalkyl, cycloallenyl and aryl is that
heterocyelyl is made up of the subgroups monocyclic heterorings, bicyclic heterorings,
tricyclic heteroyings and spiro-heterorings, which may be present in saturated or
unsaturated form. By unsaturated is meant that there is at least one double bond in the ring
system in question, but no heteroaromatic system is formed. In bicyclic heterorings two
rings are linked together so that they have at least two (hetero)atoms in common. Tn spiro-
heterorings a carbon atom (spiroatom) belongs to two rings together. 1f a beteroeyelyl is
substituted, the substitutions may take place mdependently of one another, in the form of
mono- or polysubstitutions i each case, on all the hydrogen-carrying carbon and/or
nitrogen atoms. Heterseyelyl itself may be linked as a substituent to the molecule via
every suitable position of the ring systern, When the heterocyelyl has a nitrogen atom, the
preferred position to bind the heterocycelyl substituent to the moleculc is the nitrogen atom.
Examples of hieterocyelyl are tetrahydrofuryl, pyrrolidinyl, pyrrolinyl, imidazolidinyl,
thiazolidinyl, imidazolinyl, pyrazohidinyl, pyrazolinyl, piperidinyl, piperazinyl, oxiranyl,
aziridinyl, azetidinyl, 1,4-dioxanyl, azepanyl, diazepanyl, morpholinyl, thiomorpholinyl,
homomorpholinyl, homopiperidinyl, homopiperazinyl, homothiomorpholinyl,
thiomorpholinyl-S-oxide, thiomorpholinyl-§,S-dioxide, 1,3-dioxolanyl, tetrahydropyranyl,
tetrahydrothiopyranyl, [1.41-oxazepanyl, tetrahydrothienyl, homothiomorpholinyl-S, 5-
dioxide, oxazolidinonyl, dihydropyrazolyl, dihydropyrrolyl, dihydropyrazinyl,
dihydropyridyl, dihydro-pyrimidinyl, dihydrofuryl, dihydropyranyl, tetrahydrothienyl-S-
oxide, tetrahydrothienyl-§,§-dioxide, homothiomorpholinyl-S-oxide, 2,3-dihydroazet,
2H-pyrrolyl, 4H-pyranyl, 1,4-dihydropyridinyl, 8-azabicyclo[3.2. 1]octyl, 8-
azabicyclo[5.1.0]Joctyl, 2-0xa-5-azabicyclo[2.2.1Theptyl, 8-0xa-3-aza-bicyclo[3.2.1octyl,
3,8-diaza-bicyclo[3.2. toetyl, 2,5-diaza-bicyclo-[2.2. 1theptyl, -aza-bicyclo[2.2.2]octyl,
3,8-diaza-bicyclo[3.2. [octyl, 3,9-diaza-bicyclo[4.2. 1 nonyl, 2,6-diaza-bicyclo{3.2.2]-

nonyl, 1,4-dioxa-spiro{4.5]decyl, I-oxa-3 8-diaza~spiro[4.5]decyl, 2,6-diaza-spiro{3.3}-

4.
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heptyl, 2,7-diaza-spiro[4.4 [nonyl, 2,6-diaza-spiro]3.4]octyl, 3,9-diaza-spiro[ 5.5 jundecyl,

2.8-dlaza-spiro[4.5]decyl etc.

Further examples are the structures illustrated below, which may be attached via cach

hydrogen-carrying atom (exchanged for hydrogen):

7
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The above defmition of heterecyelyl also applies if heferocycelyl is part of another group
as in heterocyelylamino or heterocyclyloxy for cxample.

f the fiee valency of a hetereyelyl is saturated, then a heteroevelie group is obtained.

The term heterocyelviene 1s also derived from the previously defined heterocyelyl

Heterseyelylene, unlike heterocyelyl, is bivalent and requires two binding partners.
Formally, the second valency is obtained by removing a hydrogen atom from a

heterocyelyl Corresponding groups are for cxample

1 i e
I ;\jm———i :
4 1
o IR
piperidinyl and or )
A s
D URE oD o R
' N + N ’___»{/
H o - N :
2,3-dihydro- 1 H-pyrrolyl and or T oor or H ete.

The above definition of heterocyelylene also applics if heteroeyelylene 1s part of another
group as in HO-heteroeyelyleneamino or HoN-heterocyclyieneoxy for example.
heteroaromatic ring, which compared with the corresponding aryl or eycloalkyl
{cycloalkenyl) contain, instead of one or more carbon atoms, one or more identical or

different heteroatoms, selected independently of one another from among nitrogen, sulphur

7.
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and oxygen, wherein the resulting group must be chemically stable, The prerequisite for
the presence of heteroaryl is a heteroatom and a heteroaromatic system. If a heteroaryl is
to be substituted, the substitutions may take place independently of one another, in the

form of mono- or polysubstitutions in each case, on all the hydrogen-carrying carbon

(%4

and/or nitrogen atoms. Hetersaryl itself may be linked as a substituent to the molecule via

every suitable position of the ring system, both carbon and nitrogen.

Examples of heteroaryl are furyl, thienyl, pyrrolyl, oxazolyl, thiazolyl, isoxazolyl,

isothiazolyl, pyrazolyl, imidazolyl, triazolyl, tetrazolyl, oxadiazolyl, thiadiazolyl, pyridyl,

pyrimidyl, pyridazinyl, pyrazinyl, triazinyl, pyridyl-N-oxide, pyrrolyl-N-oxide,

10 pyrimidinyl-N-oxide, pyridazinyl-N-oxide, pyrazinyl-N-oxide, imidazolyl-N-oxide,
isoxazolyl-N-oxide, oxazolyl-N-oxide, thiazolyl-N-oxide, oxadiazolyl-N-oxidc,
thiadiazolyl-N-oxide, triazolyl-N-oxide, tetrazolyl-N-oxide, indolyl, isoindolyl, benzofuryl,
benzothienyl, benzoxazolyl, benzothiazolyl, benzisoxazolyl, benzisothiazolyl,
benzimidazolyl, indazolyl, isoquinolinyl, quinolinyl, quinoxalinyl, cinnolinyl, phthalazinyl,

15 quinazolinyl, benzotriazinyl, indolizinyl, oxazolopyridyl, imidazopyridyl, naphthyridinyl,
benzoxazolyl, pyridopyridyl, purinyl, pteridinyl, benzothiazolyl, imidazopyridyl,
imidazothiazolyl, quinolinyl-N-oxide, indolyl-N-oxide, isoquinolyl-N-oxide, quinazolinyl-
N-oxide, quinoxalinyl-N-oxide, phthalazinyl-N-oxide, indolizinyl-N-oxide, indazolyl-NV-
oxide, benzothiazolyl-N-oxide, benzimidazolyl-N-oxide ctc.

20 Further examples are the structures illustrated below, which may be attached via cach

hydrogen-carrying atom (exchanged for hydrogen):

N 0 s (ij 5. Osg® N ¥ 0

e NN = > ph ™ ~ Sn
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The above definition of heteroaryl also applics when heteroaryl is part of another group
as m heterparylamino or hetecoarvioxy, for example.

If the free valeney of a heteroaryl 18 saturated, a heteroarematic group is obtained.

Heteroarylene, unlike heteroaryl, is bivalent and requires two binding partners. Formally,
the second valency 1s obtained by removing a hydrogen atom from a hetersaryl

Corresponding groups arc for example
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pyrrolytand or or or ete.

The above definition of heteroarylene also applics when heteroarylene is part of another

group as in HO-heterearyleneamino or HyN-hetersaryleneoxy, for example.

The bivalent groups mentioned above (alkylene, alkenylene, alkynylene cte.) may also be
part of composite groups {e.g. HoN-Cialkylene- or HO-Cy qalkylene-). In this case one of
the valencies is saturated by the attached group (here: -NH,, -OH), so that a composite

group of this kind written i this way is only a monovalent substituent over all.

Aromatic ring systers means a mono- or multi-ring structure, preferably a multi-ring

structure, comprising between one, preferably two, to four cyclic groups, whercin at least
one of these cyclic groups is an aromatic or heteroaromatic ring. Multi-ring structurc
comprises two to four cyclic groups, which are fused together, wherein at least one of the
cyclic groups is aromatic (or heteroaromatic). Preferred multi-ring structures are 9-14
membered multi-ring structures. The cyclic groups described hercin can be fused together
in order to obtain a multi-ring structure, 1.¢., an aromatic ring system. For example, multi-
ring structure comprises an aryl fused with a heterocycle but also a heteroaryl fused to a

cycloalkyl. Non-limitative examples of aromatic systems are

}~\
BN
s
N wa _NH
D >
= 3 1 o S

g e N
S i NH 8=0
Ne O H =

230-



WO 2013/127729 PCT/EP2913/053689

consideration, is replaced by another atom or another group of atoms (substituent).

Depending on the starting conditions (number of hydrogen atoms) mono- or
polysubstitution may take place on one atom. Substitution with a particular substituent 18

only possible if the permitted valencies of the substituent and of the atom that is to be

%1~



20

25

30

WO 2613/127729 PCT/EP2013/053689

substituted correspond to one another and the substitution leads to a stable compound (i.e.
to a compound which is not converted spontancously, ¢.g. by rcarrangement, cyclisation or

elimination).

like, may only be substituted at carbon atoms, wherein the bivalent substituent =0 may
also be a substituent at sulphur. Generally, substitution may be carried out by a bivalent
substituent only at ring systems and requires replacement by two geminal hydrogen atoms,
1.c. hydrogen atoms that are bound to the same carbon atom that is saturated prior to the
substitution. Substitution by a bivalent substitucent is therefore only pogsible at the group -

CHy. or sulphur atoms of a ring system.

Stereochemistry/Solvates/Hyvdrates: Unless stated otherwise a structural formula given in

the description or in the claims or a chemical name refers to the corresponding compound
itself, but also encompasses the tautomers, stereoisomers, optical and geometric isomers
(e.g. enantiomers, diastercomers, £/Z isomers, etc.), racemates, mixturcs of separate
enantiomers in any desired combinations, mixtures of diastercomers, mixtures of the forms
mentioned hercinbefore (if such forms exist) as well as salts, particularly pharmaceutically
acceptable salts thereof. The compounds and salts according to the mvention may be
present in solvated form (¢.g. with pharmaccutically acceptable solvents such as e.g. water,
cthanol ete.} or in unselvated form. Generally, for the purposes of the present invention the
solvated forms, ¢.g. hydrates, arc to be regarded as of cqual valuc to the unsolvated forms.
materials, compositions and/or formulations which are suitable, according to generally
recognised medical opinion, for use in conjunction with human and/or animal tissue and do
not have or give rise to apy cxcessive toxicity, writation or immune response or lead to
other problems or complications, i.e. correspond overall to an acceptable risk/benefit ratio.
The term "pharmacentically acceptable salis" relates to dertvatives of the chemical
compounds disclosed in which the parent compound is modified by the addition of acid or
base. Examples of pharmaceutically acceptable salts include (without being restricted
thereto) salts of mineral or organic acids in relation to basic functional groups such as for

example amines, alkali metal or organic salts of acid functional groups such as for ecxample
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carboxylic acids, cte. These salts include in particular acctate, ascorbate,
benzenesulphonate, benzoate, besylate, bicarbonate, bitartrate, bromide/hydrobromide,
Ca-cdetatc/edetate, camsylate, carbonate, chloride/hydrochloride, citrate, edisylate, ethanc
disulphonate, estolate, esylate, fumaratc, gluceptate, gluconate, glutamate, glycolate,
glycollylargnilate, hexylresorcinate, hydrabamine, hydroxymaleate, hydroxynaphthoate,
wdide, isothionate, lactate, lactobionate, malate, malcate, mandelate, methancsulphonate,
mesylate, methylbromide, methylnitrate, methylsulphate, mucate, napsylate, nitrate,
oxalatc, pamoate, pantothenate, phenyl acetate, phosphate/diphosphate, polygalacturonate,
propionate, salicylate, stearate, subacctate, succinate, sulphamide, sulphate, tannate,
tartrate, teoclate, toluenesulphonate, tricthiodide, ammonium, benzathine, chloroprocaine,
choline, dicthanolamine, ethylenediamine, meghimin and procaine. Other pharmaccutically
acceptable salts mnay be formed with cations of metals such as aluminium, calcium,
lithium, magnesium, potassium, sodium, zine, ete. {(cf. also Pharmaceutical salts, Birge,
S.M. etal, . Pharm. Sci., (1977), 66, 1-19).

The pharmaceutically acceptable salts of the present invention may be prepared starting
from the parent corapound, which carries a basic or acidic functionality, by conventional
chemical methods. Generally, such salts may be synthesised by reacting the free acid or
base form of these compounds with a sufficient amount of the corresponding base or acid
in water or an organic solvent such as for example ether, ethyl acetate, ethanol,
1sopropanol, acetonitrile (or mixtures thercof).

Salts of acids other than those mentioned above, which are useful for cxample for
purifying or isolating the compounds from the reaction mixtures {(e.g. trifluoroacctates), arc

also to be regarded ag part of the invention.

In a representation such as for exampic

0 A ] A
/(\
or

the letter A has the function of a ring designation in order to make it casier, for example, to

or

indicate the attachment of the ring In question to other rings.
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For bivalent groups in which it 1s crucial to determine which adjacent groups they bind and
with which valency, the corresponding binding partners arc indicated in brackets, where

necessary for clarification purposes, as in the following representations:

$“ ) N{\ ) ;N
W |
or (R?)-C(O)NH- or (R)-NHC(O)-;

Groups or substituents are frequently selected from among a number of alternative groups/
substituents with a corresponding group designation (e.g. R*, R” etc). If such a group is
used repeatedly to define a compound according to the mvention in different molecular
parts, it must always be borne in mind that the various uses are to be regarded as totally

independent of one another.

By a therapeutically effective amount for the purposcs of this invention is meant a
quantity of substance that is capable of obviating symptoms of illness or of preventing or

alleviating these symptoms, or which prolong the survival of a treated patient.

Last of abbreviations

ACN acetonitrile

Bu butyl
conce. concentrated
d day(s)

DCM | dichloromethane

DIPEA | diisopropylethyl amine

DMA | N N-dimethylacctamide

DMAP | N N-dimethylpyridin-4-amine

DME | N N-dimethylformamide

DM>O | dimethylsulphoxide

Bt ethyl

h hour(s)

HATU N«[(dimeﬂllylamim'))f(} H-1,2,3-triazolo {4,5w[3]p37/rid%n~ 1-yl)-methylene]-N-
methylmethan-aminium hexafluorophosphate N-oxide

HPLC | high performance liquid chromatography

34
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iPr isopropy

M molar

m.p. melting point

Me methyl

min minute(s)

mL millilitre

MS mass spectrometry
N normal

NMP | Aomethylpyrrolindinone

NMR | nuclear resonance spectroscopy

NP normal phase

ppm part per million
prep preparative

Ry retention tactor
RP reversed phase

RT Toom temperature
tert tertiary

TFA trifluoroacetic actd
THE tetrahydrofuran

TLC thin layer chromatography

R rotention time

Other features and avantages of the present invention will become appearent from the
following more detailed examples which exemplarily illustrate the principles of the

invention without restricting its scope.

General

Unless stated otherwise, all the rcactions are carried out in commercially obtainable
apparatuses using methods that arc commonly used in chemical laboratories. Starting
materials that are sensitive fo air and/or moisture are stored under protective gas and

corresponding reactions and manipulations therewith are carried out under protective gas

(nitrogen or argon}.

The compounds according to the invention are named in accordance with TUPAC

puidelines using the software Lexichem (OpenEye Scientific Software Inc., release 2.0.0).

-35-
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If a compound 1s to be represented both by a structural formula and by its nomenclature, in

the event of a conflict the structural formula is decisive.

Chromatography
Thin layer chromatography 15 carried out on rcady-made TLC plates of silica gel 60 on

glass (with fluorescence indicator F-254) made by Merck.

For preparative medium pressure chromatography (NP chromatography) silica gel

made by Millipore (Granula Silica S+-60A 35-70 um, NP phase) is used.

Autormated normal phase chromatography is also carried out on a CombiFlash Companion
XL apparatus in combination with a CombiFlash Foxy 200 fraction collector made by Isco.
For this, commercially obtainable RediScpRf {120 g silica gel) one-way columns are used.
Furthermore, automated normal phase chromatography can also be carried out on an
Isolera Flash Purification apparatus made by Biotage. For this, commercially obtainable

one-way SNAP-Cartridges (e.g. 50 g silica gel) are used.

The preparative high pressure chromatography (RP HPLC) is carried out with
columns made by Waters (Sunfire C18, 5 um, 30 x 100 mm Part. No. 186002572;
X-Bridge CI18, 5 um, 30 x 100 mm Part. No. 186002982).

The compounds arc eluted using cither different gradients of HyO/acetonitrile or
HoO/McGOH, where 0.1 % HCOOH s added to the water, or with different gradients
utilizing a basic aqueous buffer solution (1L water contains 5 ml of an ammonium
hydrogencarbonate solution (158 g per 1 L H,0) and 2 mL ammonia (7 mol/l solution in

MeOH)) instead of the water-HCOOH-mixture.

The analytical HPLC (reaction monitoring) of intermediate compounds is carried out
with columns made by Agilent and Waters. The analytical equipment is also provided with

a mass detector in each case.

-36-
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The retention times/MS-ESI for characterising the example compounds according to the

mvention are produced using an HPLC-MS apparatus (high performance liquid

chromatography with mass detector) made by Agilent. Compounds that elute at the

injection peak are given the retention time tR = 0.

Analytical HPLC Methods

*Method 1

HPLC: Agilent 1100 Series
MS: Agilent LC/MSD SL
Column: Waters, Xbridge €18, 2.5 um, 2.1x20 mm,

Part.No. 186003201

Solvent A 20mM NHHCOS/ NH-

B: ACN HPLC grade

Detection: MS:  Positive and negative

Mass range: 120 - 800 m/z

Injection: 5ub
Flow: 1.00 mL/min
Column temperature: 60 °C
Gradicnt: 8.00 min
0.60 — 1.50 min
50 - 2.00 min
2.00 —2.10 min

10% B
10%->95%B
95% B
85 % ->10% B

~37-
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*Method 2

HPLC: Agilent 1100/1200 Series

MS: Agilent 1100 LC/MSD SL

Column: Waters Sunfire, 5.0 pm, 2.1 x 50 mm
5 Eluant: A HO+0.2% HCOOH, B: ACN

Detection: ESI
160 — 1200 m/z

1.20 ml/min

Mass range:
Flow:

Column temp.: 35°C

10 Gradient: 0.01 min: 5%8B
(.01 - 1.50 min: 5% —95%B
1.50 — 2.60 min: 100% B

*Method 3

15 HPLC: Agilent 1100 Series
MS: Agilent LO/MSD SL

Column: Waters X-Bridge CI8, 2.1 x 50mm, 5.0 um
Eluant: A5 mM NHHCO5/19 mM NHs in HLO; B: ACN (HPLC grade)
Detection:  MS: Positive and negative mode
20 Mass range: 105 — 1200 m/z
Flow: 1.20 ml/mm

Column temp.:35°C

Gradient: 0.01 min: 5%B

25

0.01 — 1.25 min;
1.25 -~ 2.060 min:
2.00 —2.01 min:

5% 95%B
95 % B
95% 2> 5%RB
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*Method_4

HPLC:
MS:
Column:
Eluant:

Detection:

Mass rangc:

Flow:

Column temp.:

Gradient:

*Method 5
HPLC:
MS:
Column:
Eluant:

Dictection:

Mass range:

Flow:

Column temp .

Gradient:

PCT/EP2013/653689

Agilent 1100 Series

Agitent LC/MSD SL

Watcrs X-Bridge C18, 2.1 x 50mm, 3.5um

A5 mM NHMHCO:/20 mM NH; in H,O; B: ACN (HPLC grade)
MS: Positive and negative mode

105 — 12060 m/z

1.20 ml/min

35°C
0.01 mun:

0.01 —1.25 min:
1.25 - 2.00 min:

2.00 -2.01 min:

Agilent 1100 Series
Agilent LC/MSD SL

5%B
5%-295%8B
95%B
95% > 5%B

WatersXBridge C18 2.1x50mm, 5,0 um

A5 mM NHHCG:/19 mM NH; in FLO; B: ACN (HPLC grade)

Mb5: Positive and negative mode

105 - 1200 m/z
1.20 ml/min
35°C

0.01 mm:

0.01 ~1.25 min:
1.25 - 2.00 min:
2.60 -2.01 min:

5%B
5% —95%B
95% B

95% —=5%8B

-30.
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“Method 6

HPLC: Agilent 1100 Series

MS: Agilent LC/MSD SL

Column: Waters Sunfire,2, 1x50mm, 5.0 um

Eluant: A H,0 + 0.2 % HCOOH; B: ACN (HPLC grade) + 0.2 % HCOOH
Detection:  MS: Positive and negative mode

Mass range: 105 ~ 1200 m/z
Flow: 1.20 ml/min

Column temp.: 35°C

Gradient: 0.061 min: 5%B
0.01 — 1.50 min: 5% —95%B
1.50 — 2.00 min: 95 % B
2.00 - 2.01 min: 95% —5%B

Preparation of the compounds according to the invention

The compounds according to the invention are prepared by methods of synthesis described
hereimafter, in which the substituents of the general formulac have the meanings given
hereinbefore. These methods are intended as an illustration of the invention, without
restricting its subject matter and the scope of the compounds claimed to these examples.
Where the preparation of starting compounds s not described, they are commercially
obtainable or may be prepared analogously to known compounds or methods described

herein. Substances described in literature are prepared according to the published methods.

- . .« g . . i, W5 . . .
Unless otherwise specified, the substituents R through R of the following rcaction
schemes are as defined in the specification and claims.

The compounds of formula (1) may be prepared according to the following schemes (1-5).

One method for the preparation of compounds of formula (1) starts from building block Al
as depicted in Scheme 1. In step (a) Al 1s reacted with a trialkylsilylacetylenc to obtain Bl

which 1s converted mio Cl via amidation. Cl compounds can be converted mto the

-40-
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boronic acids D1 which allows the transformation to El e.g. via Suzuki coupling.
Alternatively, mtermediates C1 can be converted into E1 compounds via step (¢), e.g via
coupling reactions with suitable boronic acids, organozinc reagents or other methods
known in the art. With step (f) F1 compounds can be obtained via desilylation reaction.
F1 can be converted mnto G1 in step (g) e.g. via Sonogashira coupling. Finally, compounds
of the formula (1) are optained via deprotection reaction. The products are isolated by

conventional means and preferably purified by chromatography.

A1
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Another method for the preparation of compounds of formula (1) 1s depicted in Scheme 2.
In step (a) a suitable alkyne 1s coupled to Al. In step (b) compounds of the type B2 are
converted to the corresponding anudes C2. As described for Scheme 1, compounds C2 can
be converted to E2 via step (c) or via boronic acids BZ in step (d) + (¢). In step ()
compounds EZ are deprotected to compounds (1). The products are isolated by

conventional means and preferably purified by chromatography.
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Another alternative method for the preparation of compounds of formula (1) is depicted in

Scheme 3. In step (a) a suitable alkyne is coupled to A3, In stop (b) R4 moieties arc

A4
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introduced, e.g. by halogenation reaction and optionally subsequently further modified. In
step () compounds of the type C3 are converted to corresponding amides D3, In step (d)
D3 compounds arc deprotected to compounds of the formula (1). The products are isolated
by conventional means and preferably purified by chromatography.

5 R4 or R5 moicties might be further modified during the reaction sequence.

R® R b R®
. 4
b a N LR
U SR 4
HNTNT el HNT N S NN Sy
R R
10 A3 B3 23
5 R®
C 4 d 4
O /i’ iFR O /j\ R
~~~~~~ - e K I — A LI
NN Sy NN N
~O_N_H "R’ Ha, M SR
AT TR R
O -
15 D3 )

Hcheme 3

Another method for the preparation of compounds of formula (1) is depicted in Scheme 4.
20 Building blocks of type A4 arc converted in step (a) into the corresponding amides B4, to
which suttable alkynes can be coupled in step (d} to obtain compounds of type LE4.
Alternatively, trialkylsilylacetylencs can be coupled to compounds B4, which can be
desilylated to D4 in step (c) and the alkyne group further converted to obtain compounds
E4 (step {e), e.g. via Sonogashira coupling). Finally, compounds of the formula (1) arc
25  obtained via deprotection reaction. The products are isolated by conventional means and

preferably purified by chromatography.
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Scheme 4

20 Another method for the preparation of compounds of formula (1) is depicted in Scheme 5.
In step (a) a suitable alkyne is coupled to building blocks of type AS to result in
compounds B5. The NH,-moiety in BS can be further transformed to NH-R" groups in €5,
e.g. via acylation, alkylation or sulfonamidation. After deprotection in step (c) the NH-R* -

group might optionally be further modified to NR'R*" e.g. via alkylation reactions, before

no
h

the conversion to compounds of type F5 in an amidation reaction. Finally, compounds of

46-
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the formule (1) are optained via deprotection rcaction. The products arc isclated by

conventional means and preferably purificd by chromatography.
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Scheme 5

20 As exemplified in the experimental part, initial products of formula (1) can optionally be

further modified to obtain additional compounds of formula (1}.
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Preparation of compounds B

Blay S-bromo-6-[2-tri(propan-2-yDsilylethynylpyridin-2-amine

\Br

e
H,NT N %\S_
ET,f

A mixture of 5,6-dibromopyridin-2-amine (60 g, 233 mmol), ethynyl-tri(propan-2-yl)silane
(64 mi, 285 mmof), copper(l) iodide (1.5 g, 7.88 mmel), Dichlorobis(triphenyiphosphine)-
palladium(1l) (4.0 g, 5.48 mmol) and tricthylamine (80 ml, 577 mmol) is stirred under
argon atmosphere in ACN (200 ml) with THF (100 ml) for 2 h at 50°C. The mixturc is
concentrated in vacuo and the product purified by NP chromatography. Yield: 76 g (92%).
HPLC-MS: M+H=353/355; tR=1.79 min (*Method 1).

B2a) 5-bromo-6-(Z-phenylethynyhpyridin-2-amine

rr\ Br

I \L

T

H,N" N S

2 “%\j/j
[P

A mixture of 5,6-dibromopyridin-2-amine {80 g, 318 mmol), ethynylbenzene (78 ml,
698 mmol), copper(I) iodide (1.51g, 7.94 mmol), Dichlorobis(triphcnylphosphine)-
palladtum(I) (5.79 g, 7.94 mmol) and tricthylamine (110 ml, 794 mmol) is stirred under
argon atmosphere i ACN (500 ml) with THF (250 ml) for 21 h at 50°C. The mixture is
diluted with water and extracted with DCM. The combined organic layers are dried over
MgS0y, concentrated in vacuo and the product purified by NP chromatography. Yield:

82 g (94%). HPLC-MS: M+H=273/275; tR=1.34 min (*Mecthod_1).
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The following compounds arc prepared analogously:

e

# Molecular Strocture Chemical Name

-~ /(K@ 5-bromo-6-(2-phenyl-
‘ ethynyDypyridin-2-amine
Br
» 5-bromo-6-{ 2-(4-methyl-
B2Zb Hz“*f&@ phenylethynyl]pyridin-2-
| Py amine

N
NS
o
HN (\/K 5-bromo-6-[2-(3,5-
BZc N i :

27¢ g difluorophenylycthynyl]-
- pyridin-2-amine
F
f\‘ Br
| .
824 HN \Nj/\§ 5-brormo-6-(2-naphthalen-2-
T | x ylethynylpyridin-2-aminc
A~ -Br
| . . C
- NI N 5-bromo-6-(2-1soquinolin-6-
B2e ‘ S ] T ylethynylypyridin-2-amine
N
N Br
| : o
Bof H_ZN’L/N:L\\ 5-bromo-6-(2-quinolin-6-yl-
. E TS ethynyl)pyridin-Z-amine
N/

A mixture of 4,6-dichloropyridin-2-amine (2.0 g, 12.3 mmol), cthynylbenzene (2.51 g,

24.5 mmel), copper(]) iodide (234 mg, 1.23 mmol), Dichlorobis(triphenylphosphine)-
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salladium(Il) (1.0 g, 1.23 mmol) and triethylamine (4.3 ml, 31 mmol) is stirred under
argon atmospherc in ACN (20 ml) with THF (10 ml) for 6 h at 90°C. The mixture is
diluted with water and extracted with EtOAc. The combined organic layers are dried over
MgSO4, concentrated in vacuo and the product purified by NP chromatography. Yield:
1.2 ¢ (43%). HPLC-MS: M+H=229; tR=1.96 min (*Method 2).

B3b) 6-(2-phenylethynyD-4-(triflucromethylipyridin-Z-amine

A mixture of  6-chloro-4-(trifluoromethyl)pyridin-2-amine (1.0 g,  5.09 mmol)
ethynylbenzene (779 mg, 7.63 mmol), 1,1-Bis(diphenylphosphino)ferrocene]dichloro-
palladium(Il) (372 mg, 0.51 mmol), copper(l) todide {96 mg, 0.51 mmol), tricthylaminc
(1.8 ml, 12.7 mmol), ACN (10 mi) and THF (5 ml) is stirred for 6 h at 90°C. The mixture
1s concentrated in vacuo, water is added {100 ml) and the mixture extracted with EtOAc.
The combined organic layers are dried over MgSO4 and concentrated in vacuo. The

product is purificd by NP chromatography. Yield: 680 mg (51%). HPLC-MS: M+H=263.

il

Bda) tert-batyl-N-{1-[(1-bromoeisoquineiin-3-yljamincl-1-oxopropan-2-yljcarbamate

""w. J“\\ t \
~ NH k
/( g
@]
HATU (7.5 g, 19.7 mmol) is added to a mixture of 1-bromoisoquinolin-3-amine (2.0 g,

9.0 mmol), 2-[(2-methylpropan-2-yhoxycarbonylamino]propanoic acid (1.7 g, 9.0 mmol)

and DIPEA (3.4 ml, 200 mmol) in DMA (10 ml). After stirring for 3 days at RT the
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mixture is concentrated in vacuo and the product purificd by RP HPLC. Yield: 33 g
(94%). HPLC-ME: M-H=392/394; tR=1.97 min (*Method _1).

The following compound is preparcd analogously:

# Molecular Structure Chemical MName
o r” A
\ g tert-butyl N-[ 1-[(6-bromo-
B4b E H Br pyridin-2-yhamino]-1-oxo-
- *Y’NH propan-2-yi]carbamate
.»"{ Oﬁ 4 pan-4-yijce
5
BSa) tert-butvi-N-{5-amino-6-(2-phenylethynyDpyridin-2-yljcarbamate
j P Yy upy Y
P L ,L A
’t

O

Tert-butyl-N-(5-amino-6-bromopyridin-2-yl)carbamate A5 (617 mg, 1.82 mmol),
10 ecthynyibenzene (420 ul, 3.82 mmotl), copper(l) iodide (35 mg, 0.18 mmol), [,1-Bis-
{diphenyiphosphino)ferroceneldichloropalladium(il) (66.4 mg, 0.09 mmol) and
tricthylamine (631 pl, 4.55 mmol) are stirred under argon atmosphere in a mixture of ACN
(10 mly and THE (5 ml) for 2 h at R'T. The mixture is warmed to 45°C and stirred for 70 h.
The mixture 15 concentrated in vacuo and the product purified by RP HPLC. Yield: 320 mg

15 (57%). HPLC-MS: M+H=310; tR=2.05 min (*Method 2).

Prepavaiion of compounds C

20 Cia) tert-butyl-N-[1-[|5-bromo-6-[2-tri{proepan-2-yDsilyiethynylpyridin-2-yi}-

aminol-l-oxopropan-2-yij-N-methylcarbamate

. o LT\\“\\%“
X 7f' — T/

O
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A mixture of 2-{methyl-[(2-methylpropan-2-yhoxycarbonyllamino Jpropanocic acid (55 g,
271 mmol) and N, N'-dicyclohexylcarbodiimide (35 g, 170 mmol) m DCM (200 ml) is
stirred with ice bath cooling for 30 minutes. A solution of 5-bromo-6-{2-tri(propan-2-y1)-
silylethynyl]pyridin-2-amine Bla (40 g, 113 mmol) in DCM (100 ml) 1s added. After
stirring for 14 days at RT the reaction mixture is diluted with DCM and extracted with
water. The combined organic layers are dricd over MgSQOy4 and concentrated in vacuo. The
product is purificd by NP chromatography. Yield: 51 g (95%). HPLC-MS: M+H=
538/540; tR=1.97 min (*Mcthod 1).

CZa) tert-butyl-N-{1-{[5-brome-6-(Z-phenyiethynylipyridin-2-yllamino}-1-oxe-

propan-2-yil-N-methylcarbamate

TUNTNT N
KOs e
' 0 2

A mixture of 2-[methyl-[{Z-methylpropan-2-yDoxycarbonytlamino jpropanoic acid (36 g,
177 mmoly and N,N'-dicyclohexylcarbodiimide (22.5 g, 109 mmol) in DCM (150 ml) is
stirred with ice bath cooling for 30 minutes. A solution of 5-bromo-6-(2-phenylethynyl)-
pyridin-2-amine B2a (20 g, 73.2 mmol) in DCM (100 ml) is added. After stirring for
7 days at RT the reaction mixture is diluted with DCM and extracted with water. The
combined organic layers are dried over MgSO4 and concentrated in vacuo. The product is
purified by NP chromatography. VYield: 25 g (74%). HPLC-MS: M+H= 458/460;

tR=2.33 min (*Mcthod 1).

The following compounds are prepared analogously:

# WMolecular Structure Chemieal Name

tert-butyl N-{ I-[[5-bromo-6-(2-
naphthalen-2-ylethynyt)-
pyridin-2-ylJamino]-1-oxo-
propan-2-yl]-N-methyl-

C2b

carbamate
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tert-butyl N-[1-[[5-bromo-6-(2-
phenylethynyhpyridin-2-yl}-
amino]--oxopropan-2-yl]-
carbamate

tert-butyl N-[ 1-[[5-bromo-6-(2-
phenylethynyl)pyridin-2-yl]-
amino - l-oxopropan-2-yl}-N-
methylcarbamate

tert-butyl N-[ 1-[[5-bromo-6-[2-
(4-methylphenylyethynyl]-
pyridin-2-y{]amino}- 1-oxo-
propan-2-yl]-N-methyl-
carbamatc

o Sy tert-butyl N-[1-[[5-bromo-6-{2-
N (3,5-difluorophenylethynyl]-
Cof XO N H N [ S pyridin-2-ylJamino]- I-oxo-
T P propan-2-yt]-N-methyl-
carbamate

C2d

C2e

? S tert-butyl N-[1-[[5-bromo-6-(2-
NTNT T quinolin-6-ylethynyDpyridin-2-
H S RN Naminol-1-oxopronan-2-vil-
yljamino|-1-oxopropan-2-yi]
N7 N-methylcarbamate

{C3a) 5-bromo-4-chloro-6-(2-phenyiethynyhpyridin-2-amine

Cl
R Br
; =
HONT NT Sy
"~ !\..
P

A mixture of 4-chloro-6-(2-phenylethynylpyridin-2-amine B3a (1.0 g, 4.37 mmol), NBS
(778 mg, 4.37 mmol) and ACN (20 ml) is stirred for 3h at RT in the dark. The mixture is
concentrated m vacuo and the product purified NP chromatography. Yield: 1.0 g (74%).
HPLC-MS: M+H=307/309.
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The following compound is prepared analogously:

# Molecular Structure Chemical Name
FolF
e
mr 5-bromo-6-(2-phenylethynyl)-
3b HONT NP 4-(trifluoromethylpyridin-2-
: TR amine
&

C3e)  4-chlore-6-(2-phenyiethynyD-5-pyrimidin-S-ylpyridin-Z-amine

A mixture of  S-bromo-4-chloro-6-(2-phenylethynylpyridin-2-amine  C3a (1.0 g,
3.25 mmol), pyrimidin-5-ylboronic acid (604 mg, 4.88 mmol), Tetrakis(triphenyl-
phosphme)palladium(0) (375 mg, 0.33 mmol), sodium carbonate (aqueous solution,
2mol/l, 4.88 ml, 9.75 mmol) and ACN (15 ml) is stirred in a scaled tube at 120°C until
10 (C3ais almost completely consumed. The mixture is then concentrated in vacuo and the

product purified by NP chromatography. Yield: 420 mg (42%). HPLC-MS: M+H=307.

The following compounds are prepared analogously:

# Molecalar Structure Chemical Name
F E“F;"‘ r/ N?
i \\1/ N 6-(2-phenylethynyl)-5-
C3d HONT N ™ pyrimidin-5-yl-4-(trifluoro-
¢ TR i methyhpyridin-2-amine

54
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C3e)  4-methoxy-6-(2-phenylethynyl)-5-pyrimidin-5-yipyridin-2-amine

A mixture of 4-chloro-6-(2-phenylethynyl)-5-pyrimidin-5-ylpyridin-2-amine C3¢ {400 mg,
1.3 mmol), sodium mcthoxide (a solution of 2,61 mmol i 0.29 ml MeOH) and McOH
(2 mly 18 stirred for 20 minutes at 100°C and 10 minutes at 110°C. The mixture is diluted
with water and extracted with DCM. The combined organic layers are dried over Nap,SOy,
concentrated in vacuo and the product purified by NP chromatography. Yield: 228 mg
(58%). HPLC-MS: M+H=303.

Cda)y tert-butybMN-[1-oxo-1-{[1-(2-trimethyisilyiethynyDisoquinolin-3-yljamino}-

propan-2-ylicarbamate

O._-N
1Y

A mixture of tert-butyl-N-[1-{(1-bromoisoquinelin-3-yl)amino]-1-oxopropan-2-yl]-

N

0
H g“{

carbamate Bda (500 mg, 1.27 mmol), ecthynyl(trimethyl)silane (137 mg, 1.4 mmol),
copper(l) iodide (23 mg, 0.12 mmeol), Dichlorobis(triphenylphosphine)palladium(il)
(90 mg, 0.13 mmol) and DIPEA (700 ul, 4.12 mmol) 18 stirred under argon atmosphere in
NMP (4 mi) for 1 h at 80°C. The mixture is concentrated in vacuo and the product purified

by RP HPLC. Yield: 319 mg (61%). HPLC-MS: M-+H=412; tR=2.11 min (*Method_4).
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The following compound 1s preparcd analogously:

# Molecular Structure Chemical Name
% (K\‘ tert-butyl-N-[ 1 -oxo-1-[[6-(2-
Cab \\( NN R trimethylsitylethynypyridin-
’ O._NH ™ ey 2-yllamino]propan-2-vyl]-
>|/ \g [ carbamatc

C8ay  teri-buty:N-{8-(benzenesullonamido)-6-(2-phenylethynyhpyridin-2-yif-

5 carbamale
O e
B
NH
M
L3
“ROTINTNT
H Qkh
L)
5::;;:

Benzenesulfonyl chloride (20 ul, 0.4 mmol) diluted with 400 ul DCM is added to a
mixture of tert-butyl-N-[5-amino-6-(2-phenylethynylpyridin-2-yljcarbamate B5a (40 mg,
0.13 mmol), pyridine (32 pil, 0.4 mmol) and 400 ul DCM at RT and stirred for Th. The
10 mixture i concentrated in vacuo and the product purificd by RP HPLC. Yield: 37 mg

(64%). HPLC-MS: M+H=450; tR=2.16 min (*Method_2).

CSby  tert-butykN-{5-(oxane-4-carbonylamino}-6-(Z-phenylethynyhpyridin-2-vi-

15 carbamate

O" 'N° NT T
H \ i i

P

A mixturc of oxanc-4-carboxylic acid (45 mg, 0.34 mmol), HATU (162 mg, 0.43 mmol)

&

and DIPEA (43 pl, 0.25 mmol) in BDMF (1 ml) is stirred at RT for 30 minutes. Tert-butyl-

86~
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N-[5-amino-6-(2-phenylethynylypyridin-2-yljcarbamate B5a (60 mg, 0.19 mmol) is added
and stirring continued for 17 h. The mixture is concentrated in vacuo and the product
purificd by RP HPLC. Yield: 40 mg (49%). HPLC-MS: M+H=422; tR=1.73 min
(*Method 5).

Preparation of compounds D

Dla) [6-]2-Imethyl-{(2-methylpropan-2-yhoxyearbonyllamino{propanoylarsine]-2-
I 2-tri{propan-2-yhsilylethynylpyridin-3-vi}boronic acid
OH
2 S Bon

*‘%-.,,g,.m' \.N/ N‘.-':" %\ \>...m
L0, N i

Si,
SN
A mixture of tert-butyl-N-[1-[[S-bromo-6-{2-tri(propan-2-y{)sitylethynyl]pyridin-2-yi}-
amino}-1-oxopropan-2-yl]-M-rethylcarbamate  Cla (51 g, 90 mmol), bis{necopentyl
glycolatoydiboron (40.5 g, 179 mmol), KOAc (264 g, 269 mmel), 1,1-Bis(diphenyl-
phosphino)ferrocencidichloropaltadium(Il) (3.3 g, 4.5 mmol) and dioxanc (400 ml) is
stirred under argon atmosphere for 17 hat 50°C. The mixture is diluted with DCM and
cxtracted with a saturated aqueous solution of NaHCO;. The combined organic layers arc
dried over MgSOy and concentrated in vacuo. The product is purified by NP

chromatography. Yicld: 21.9 g (48%). HPLC-MS: M+H=504; tR=2.17 min (*Mecthod_4).

DZay [6-[2-{methy-[(Z-methyipropan-2-yhoxycarbonyliamino|propanoyiaming|-2-
(Z-phenylethynyDpyridin-3-yliboronic acid
QH
o @ ou

A

1 N7 \“N R

SN
\{,O\g,i\i\ H \ﬁij
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A mixture of tert-butyl-N-[ I-[[5-bromo-6-(2-phenylethynylypyridin-2-yllamino]-1-oxo-
propan-2-yi}-N-methylcarbamate C2a (2.5 g, 5.45 mmol), bis(neopentyl glycolato)diboron
(2.46 g, 10.9 mmol), KOAc (1.61 g, 16.4 mmol), 1,1-Bis(diphenylphosphinc)ferrocene]-
dichloropalladium(Il) (399 mg, 0.55 mmol) and DMSO (20 ml) is stirred under argon
atmosphere for 39 h at 65°C. The mixture is diluted with water and extracted with DCM.
The combined organic layers arc dricd over MgS0O4, concentrated in vacuo and the product
purified by RP HPLC. Yield: 1.73 g (75%). HPLC-MS: M+H=424; tR=1.59 min
(*Method 5).

The following compound is prepared analogously:

# Molecular Structure Chemical Name
OH [6-[2-{ methyl-[(2-
methylpropan-2-yl)-
oxycarbonyljamino j-

o f\IfB‘OH
DZb \Hk SN S
o & NN \C »,% propanoylamino -2-(2-
~ i I
oy L

naphthalen-2-ylethynyl)-
pyridin-3-yiboronic acid

Bda) tert-butyl-MN-[1-[{1-ethynylisoquinolin-3-vhamino|-1-oxopropan-2-ylj-

carbamaie

e,
»
-
SEE&./E"\
YN

N
H
O NH
/’r g
O

A mixture of tert-butyl-N-[1-oxo-I-[[1-(2-trimethylsilylcthynyhisoquinolin-3-yljamino]-
propan-2-yl]jcarbamate Cda (319 mg, 0.78 mmol), aqucous 1 N KOH solution (3 ml) and
MeOH (10 ml) is stured at RT for 2 h. The mixture is diluted with water and cxtracted
with EtOAc. The combined organic layers are dried over Nay504 and concentrated in
vacuo and the product purified by RP HPLC. VYield: 225 mg (86%). HPLC-MS:
M+H=340; tR=1.84 min (*Method_1).
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The following compound is prepared analogously:

# Melecular Structure Chemical Name

SN
g tert-butyl-N-[ [-[(6-cthynyl-
- flL;j NN yEN-[1-[(6-ethyny
O._NH
T

pyridin-2-ylhyamino]-1-oxo-
e
\T T

D4b
propan-2-yljcarbamate

~

5  DBa)y N-[6-amino-2-(2-phenyiethynyhpyridin-3-yijbenzencsulfonamide
A
0=5-_4

NH

A mixture of tert-butyl-N-[5-(benzenesulfonamido)-6-(2-phenylethynyl)pyridin-2-yi}-

carbamatce C5a (37 mg, 0.08 mmoly and DCM:TFA (9:1, 4 ml) 18 stirred at RT for 2 h. The

mixture 1s diluted with DCM and extracted with a saturated aqueous solution of NaHCOs,
10 The combined organic layers are dried over MgSQOy and concentrated in vacuo. The crude

D5a (27 mg) 18 used i the next step without further purification.

DSb) N-j6-amine-2-(2-phenylethynylipyridin-3-yijoxane-d-carboxamide

(\j
O /k\,“
,A%bkzﬁ

i ,(
HNTNT

A mixture of tert-butyl-N-[5-(oxane-4-carbonylamino)-6-(2-phenylethynyl)pyridin-2-yi]-
carbamate C5b (29 mg, 0.07 mmol) and DCMITFA (9:1, 3 ml) 1s stirred at RT for 2 h. The

mixture 18 diluted with DCM and extracted with a saturated aqueous solution of NaHCOx.
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The combined organic layers are dried over MgSOy and concentrated in vacuo. The crude

product (28 mg) 1s used in the next step without further purification.

5  Preparation of compounds

Fla) tert-butyl-MN-[1-1[5-(3,5-dimethylpyridin-4-y)-6-[2-tri(propan-2-yhsilyl-

ethyuyil pyridizz»~2~y]}amim!~1«c{ympﬁ"@pan»;’iwyn»N«mé:ﬂn}f}mi‘%;amme

2 NK”

¢

10 A mixture of tert-butyl-N-[1-[[5-bromo-6-[2-tri(propan-2-yDsilylethynylipyridin-2-yl]-
amino |-1-oxopropan-2-yl]-N-methylcarbamate Cla (300 mg, 0.56 mmol), 3,5-dimethyl-4-
(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)pyridine (169 mg, 0.72 mmol), NayCOs
(118 mg, LIt mmol), I,1-Bis(diphenylphosphino)ferroceneldichloropalladium(li)
{40.8 mg, 0.06 mmol), dioxane {2 ml) and water (0.4 ml) is stirred under argon atmospherc

15 for 17 h at 90°C. The mixture is concentrated in vacuo and the product purificd by RP

HPLC. Yield: 26 mg (51%). HPLC-MS: M+H=565; tR=2.32 min (*Method 4).

Eib} tert-butyl-MN-methyl-N-[1-oxe-1-[[5-pyrimidin-5-yh-6-[2-tri{propan-2-yhsilyl-

20 ethynyl pyridin-2-yllaminolpropan-2-yl carbamate

J\ N
fI N
X Y >\r

A mixture of tert-butyl-N-{1-[[5-bromo-~6-{2-tri(propan-2-yhsilylethynyl]pyridin-2-yi]-
amino J-1-oxopropan-2-yi}-N-methylcarbamate Cla (3.5¢g, 6.5 mmol), pyrimidin-5-

~60-
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yiboronic acid (1.0 g, 7.8 mmol), Na,COsz (1.4 g, 13.2 mmol), Dichlorobis(triphenyl-
phosphine)palladium(Il) (450 mg, 0.64 mmol), dioxane (20 ml), MeOH (5 ml) and water
(3.5 ml) is stirred under argon atmosphere for 17 h at 80°C. The mixture is diluted with
water and extracted with DCM. The combined organic layers are dried over MgSO; and

concentrated in vacuo. The product is purified by RP HPLC. Yield: 2.33 g (67%). HPLC-

MS: M+H=538; tR=2.26 min (*Method_4).

PCT/EP2013/053689

The following compounds are prepared analogously:

# Molecular Structure Chemical Name
] tert-butyl N-{ I-[[5-isoquinolin-4-yl-
Ele 0 SN 6-{2-tri(propan-2-ysilylethynyl]-
\HLN ’Nx “ >_‘ pyridin-2-yljamino |-1-oxopropan-2-
XO\TN\ H S Si]/ y1]-N-methylcarbamate
0 =
N
” 1 tert-butyl N-methyl-N-[1-[[5-(4-
o S methylpyrimidin-5-yl)-6-[ 2-tri-
Eld “ (propan-2-yhsilylethynyljpyridin-2-
H yllamino]- 1-oxopropan-2-yl]-
carbamate
methyl 5-[6-[2-[methyl-[(2-
methylpropan-2-yhoxycarbonyl]-
Ele amino [propanoylamino |-2-[ 2-tri-
{(propan-2-yhsilylethynyl]pyridin-3-
yllpyridine-3-carboxylate
“ i tert-butyl N-[1-[[5-(1,5-dimethyl-
Ble 0 R mdazol-4-yh)-6-[2-tri{propan-2-yh)-
- N lN/ S A silylethynyllpyridin-2-yljamino]-1-
H 4 oxopropan-2-yl]-N-methylcarbamate
O N Si .
t°y T
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# Molecular Structure Chemical Name
N/
|
~ | tert-butyl N—[L[[S»d:soquino lin-8-yl-
E1o o S 6-[2-tri(propan-2-yl)silylethynyl}-
e NNy B__ pyridin-2-yllamino}-1-oxopropan-2-
- ]LO\TrN\‘ H N ‘t/ yl}-N-methylcarbamate
o —
= tert-butyl N-methyl-N-[ 1-[[5-(6-
N § methylquinolin-5-y1)-6-[2-
Eli Wk L %]\T \ tri{propan-2-ylsilylethynyl|pyridin-
T NN Ry 2-ylamino]-I-oxopropan-2-yli-
\% O™ Ak carbamate
@]

1)y tert-butyl-N-methyl-M-[1-{{5-(7-methyl-2-pyridin-4-yiimidazo[1,2-alpyridin-3~
yij-6-{2-tri(propan-2-yhsilylethynylipyridin-2-vilaminol-1-o0xopropan-2-yil-

carbamate

A mixture of [6-[2-[methyl-[(2-methylpropan-2-ylyoxycarbonyljamino jpropanoylamino -
2-[2-tri{propan-2-yl)silylethynytlpyridin-3-yllboronic acid Dla (1.5 g, 3.0 mmol), 3-iodo-
T-methyl-2-pyridin-4-ylimidazo[1,2-alpyridine Za (1.3 g, 3.9 mmol), NapCOs (095 ¢
8.9 mmol), Dichlorobis(triphenylphosphine)palladium(fl) (209 mg, 0.3 mmol), dioxanc

(30 mly and water (5 ml} is stirred under argon atmosphere for 17 h at 70°C. The mixture i3
diluted with water and extracted with DCM. The combined organic layers are dried over
Mg80,4 and concentrated in vacuo. The product is purified by RP HPLC. Yield: 965 mg
(49%). HPLC-MS: M+H=607; tR=2.04 min (*Method 3).

7~
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Eik) tert-butyl-N-methyl-N-[I-[[5-(2-methylimidazo[1,2-alpyridin-3-y1)-6-[2-tri-
{propan-2-yhstiviethynyljpyridin-2-vilamine]-1-oxopropan-2-yllecarbamate

n

A mixture of [6-[2-[methyl-[(Z-methylpropan-2-yl)oxycarbonyllamino|propancylamino]-
2-2-tri{propan-2-yhsilylethynylpyridin-3-yllboronic  acid Dla (1.5g, 3.0 mmol),
3-bromo-~2Z-methylimidazo[1,2-alpyridine (842 mg, 3.9 mmol), Na,CO: (0.95¢g,
8.9 mmol), Dichlorobis(triphenylphosphine)palladium(Il) (209 mg, 0.3 mmol), dioxane
(30 ml) and water (5 ml) 1s stirred under argon atmosphere for 2 h at 60°C. The mixture is
10 diluted with water and extracted with DCM. The combined organic layers arc dried over
MgS04 and concentrated in vacuo. The product is purified by RP HPLC. Yicld: 0.6 ¢
(34%). HPLC-MS: M+H=590; tR=2.05 min (*Method 3).

The following compounds are prepared analogously. For compounds E11, Elo, Els and

{5 Eluthe building blocks Zb-Ze are utilized.

=

Molecular Structure Chemical Name

\QNVYN\) tert-butyl N-{ 1-[[5-(4,6-dimethyl-2-
!
A

o N morpholim-4-ylpyrimidin-5-yi)-6-[ 2-
Ell OU\ /ﬁ\ /J/\ tri{ propan-2-yDsilylethynyllpyridin-2-
h NN S >\ yljamino}-1-oxopropan-2-yi]-N-

\]// OIN\ - (SET/ methylcarbamate
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# Molecular Structure Chemical Name
N
Q
/N tert-butyl N-[1-[[5-(6-
N7 N cyanoimidazof1,2-aJpyridin-3-yl)-6-
Elm o Ny [2-tri(propan-2-yDsilylethynyl}-
Z pyridin-2-yl]amino|-1-oxopropan-2-
N R o
ﬁ’oﬁ;iLH N s:){/ yi]-N-methylcarbamate
§ \(
N
\E(h tert-butyl N-[1-[[5-(4,6-
0 /E SN dimethylpyrimidin-5-y1)-6-[2-
Eln NN \\I )\ tri{propan-2-yhsilylethynyljpyridin-2-
o_nN_H S yljamino|-1-oxopropan-2-yl]-N-
™ -
Eg \< 7’ methylcarbamate
\/[N\ tert-butyl N-[ 1-[[5-(7-chloro-2-
o g A N@@; methylimidazo[1,2-ajpyridin-3-yl)-6-
Elo NN S L [2-tri(propan-2-yl)silylethynyl}-
\%o Ne_ H oS Si pyridin-2-yljamino}-1-oxopropan-2-
E ‘ﬁ yl]-N-methylcarbamate
EN\ tert-butyl N-[1-[[5-(7-fluore-2-methyl-
0 | X N—i}-p imidazo{1,2-alpyridin-3-yl)-6-[2-
Elp \[/ NN \“ tri(propan-2-ylsilylethynyl]pyridin-2-
~Lo_nN_ " < yllamino}-1-oxopropan-2-yli]-N-
| \g — j/ methylcarbamate
Gl
7N tert-butyl N-[ 1-[[5-(3,5-
O | Y dichloropyridin-4-y1)-6-[2-tri(propan-
Elq \HJ\N N7 \\\?f 2-ylysilylethynyl]pyridin-2-yllamino]-
\fom,f\;\ H \(Si7/ 1-oxopropan-2-yl]-N-methyl-
O carbamate
s NS <] N - N
hd tert-butyl N-[ 1-[[5-(4-cyano-2-
o N SN mcthylsuifanyl'pyrimidin—S~y1)-6~|:2~
Elr \])L NN A tri.(prqpan&—yl)silylethynyl} pyridin-2-
o_N_ H g yljamino]-1-oxopropan-2-ylj-N-
\% Wg - T methylcarbamate

~64.-
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# Molecular Stracture Chemical Name
E \>\\ tert-butyl N-methyl-N-[1-{[5-(2~
o S \::) methylimidazo[ 1,2-a]pyrazin-3-y1)-6-
Els NN § / {2-tri(propan-2-yl)silylethynyl]-
Lo_Nn_ M R Si_ pyridin-2-yl]lamino]-1-oxopropan-2-
I ﬁ [ yilcarbamate
!
/N\”/N\ tert-butyl N-[1-[[5-[2-(dimethyl-
SN amino)-4,6-dimethylpyrimidin-3-yi}-
Elt L /§\ P 6-[2-ri(propan-2-yhsilylethynyl]-
\) N \ 5\ pyridin-2-yljamino}-1-oxopropan-2-
\f ‘n’ ™ \< 7/ yl}-N-methylcarbamate
tert-butyl N-{ I-[[5-(4,6-dimethyl-2-
o S i\i pyrrolidin-1-ylpyrimidin-5-yi)-6-[2-
Elu /( tri{ propan-2-yDsilylethyny(]pyridin-2-
yllaminoj-1-oxopropan-2-yi}-N-
N\ methylcarbamate
o
Ef5a) N-[6-amino-2-(2-phenylethynylpyridin-3-yi}-N-methyibenzenesulfonamide
C‘)\ s
0=8-% 4
HNTNT S
2 e i S

At R'T NaH (60% dispersion in raineral oil, 4.6 mg, 0.12 mmol) is added to N-[6-amino-2-
{2-phenylethynyl)pyridin-3-ylbenzenesulfonamide D5a (27mg, approx. 0.07 mmol) in
THF (0.6 ml). After stirring for 10 minutes dimethylsulfate (8 pl, 0.08 mmol) is added to
the mixture and stirring continued for 1 h. The mixture is concentrated in vacuo and the
product purified by RP HPLC. Yield: 16 mg (57%). HPLC-MS: M+H=364; tR=1.85 min
(*Mcthod 2).

-H5-
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E5b) tert-butyk-MN-methyl-N-{1-[{5-(oxane-4-carbonylamine}-6-(2-phenylethyuyi)-

pyridin-2-yilaminol-1-oxopropan-2-ylicarbamate

o N
A LI
e O N H INEN
AT L

A mixture of 2-[mcthyl-[(2-methylpropan-2-yhoxycarbonyljamino Jpropanocic acid (34 mg,
0.17 mmeoly and N, N'-dicyclohexylcarbodiimide (17 mg, 0.08 mmel) in DCM (1 ml) is
stirred at RT for 20 minutes. This mixture is added to N-[6-amino-2-(2-phenylethynyl)-
pyridin-3-ylioxanc-4-carboxamide D5b (28 mg, 0.09 mmol) and DIPEA (17 pl;
0.10 mmol) in DCM (I mi). After stirring for 6 days at 40°C the reaction mixture is diluted
with DCM and extracted with water. The combined organic layers are dricd over MgSQy
and concentrated in vacuo. The crude product (70 mg) is used in the next step without

further purification.

Preparation of compounds Il

All triisopropyl-alkyne containing compounds {e.g. Ela-Elu) are desilylated analogously

as exemplified for Fla:

==
oy
-

tert-buty-N-[1-[|6-ethynyl-5-(2-methylimidazo|1,2-alpyridin-3-yDpyridin-2-

yhaminol-1-oxopropan-2-vij-MN-methylearbamate

é’w“?

-66-
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A mixture of tert-butyl-N-methyl-N-[1-[[5-(2-mecthylimidazo[1,2-alpyridin-3-y1)-6-[ 2-tri-
(propan-2-yhsilylethynyl}pyridin-2-yl Jammo] 1-oxopropan-2-yljcarbamate Elk (16.7 g,
28.3 mmol), THEF (200 ml) and tetrabutylammonium fluoride (1 mol/l solution in THF,
34 ml, 34 mmol) is stirred at RT for 15 minutes. The mixture is diluted with DCM and
extracted with a saturated aqucous solution of NaHCOs. The combined organic layers are
dried over MgSOy and concentrated in vacuo. The mixture is concentrated i vacuo and the
product purified by NP chromatography. Vield: 10.6 g (86%). HPLC-MS: M-+1=434;
tR=1.20 min (*Method_1).

Additional building blocks Z are synthesized as follows:

Zay  3-iode-T-methyl-2-pyridin-4-ylimidazo]1,2-a]pyridine
~§,w
P D
i A

A mixture of 7-methyl-2-pyridin-4-ylimidazo[1,2-alpyridine  (6.52 g, 31.1 mmol),
N-iodosuccinimide (7.0 g, 31.1 mmol) and ACN (180 ml) is stirred at RT for 17 h. The
precipitate is collected, washed with ACN and dried. Yield: 4.4 ¢ (42%). HPLC-MS:
M+H=336; tR=1.55 min (*Method 3).

The following building blocks are prepared analogously:

# Molecular Structure Chemical Name
Y , .
7b ! \'\}\?‘k 7-chloro-3-iodo-2-methyl-
I \N . . e s - .
e imidazo[I,2-a]pyridine
NN . ..
. /ﬂ: 3 3-10do-2-methylimidazo{1,2-
Zc N . :
N N alpyrazine

-§7-
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Zg)  4-(S-iodo-4,6-dimethylpyrimidin-2-yDmorpholine

N
O
Sl »Nr:/‘}
@
trﬁxﬁ,N

A mixture  of  4~(4,6-dimethylpyrimidin-2-ylymorpholine  (20.6 g, 107 mmol),
N-iodosuccinimide (28.8 g, 128 mmol) and ACN (400 ml) s stirred at RT for 24 h. DCM

[}

and an aqueous selution containing 3% sodium thiosulfate is added and the mixture
extracted with DCM. The combined organic layers are dried over MgSQy4 and concentrated

in vacuo. This material is used without further purification. Yield: 33.7 g (89%).

The following building block is prepared analogously:

# Miolecular Struacture Chemiecal Mame

e

o
“‘*-'T:.«;N “ETMN ~ 5-iodo-4,6-dimethyl-2-
N pyrrolidin-1-ylpyrimidine

T

"{'{4“

10

Preparation of examples (I} The following section comprises the respective last step
towards the cxamples combined with the corresponding subsequent deprotection step

where required:

Gla tert-butyi-N-] 4-][5-(3,5dimethyipyridin-4-yD-6-(Z-quinolin-6-viethynyi)-

pyridin-2-ylamino}-i~oxopropan-2-yil-MN-methylcarbamate

o “*Tf’"

P 'i /ﬁx s
"\( ,O‘ 'Nw H /‘"h“}.‘:&. Sy
™ T
@] N
A mixture of tert-butyl-N-[1-[[5-(3,5-dimethylpyridin-4-y1)-6-ethynylpyridin-2-yljamino]-

20 l-oxopropan-2-yl]-N-mcthylcarbamate (Ela desilylated according to the general method

exemplified for Flay (50 mg, 0.12 mmol), 6-iodoquinoline (89 mg, 0.35 mmol), copper(D)

(8-
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iodide (2.2 mg, 0.01 mmol), Dichlorobis(triphenylphosphine)palladium(ll) (8.1 mg,
0.01 mumol) and tricthylamine (64 pl, 0.47 mmol) is stirred under argon atmosphere in
NMP (0.5 ml) for 1 h at 50°C. The mixture 18 concentrated in vacuo and the product
purified by RP HPLC. Yield: 28 mg (45%). HPLC-MS: M+H=536; tR=1.79 min

5 (*Method 3).

Example 1 MN-[5-(3,5-dimethylpyridin-4-y-6-{2-quinolin-6-ylethynyDpyridin-2-yi]-

2-(methylaminoe)propanamide

16 A mixturc of tert-butyl-N-[1-[{5-(3,5-dimethylpyridin-4-y1}-6-(2-quinolin-6-ylcthynyl)-
pyridin-2-yljamino}-1-oxopropan-2-yl}-N-methylcarbamate Gla (28 mg, 0.05 mmel) and
DOMITFA (8:2, 10 ml) is stirred at RT for 15 minutes. The mixture is diluted with toluene
(10 ml) and concentrated in vacuo. The product is purified by RP HPLC. Yield: 16 mg
(70%). HPLC-MS: M+H=436; tR=1.09 min (*Method 1).
15

The following examples are prepared analogously:

# Molecular Structure Chemical Name HPLC-MS
N \ N-{6-[2-(3,4-dihydro-2H-1,5-
5 \ /)L /( benzodioxepin-7-yhethynyl]- | M+H=430,

S-pyrimidin-5-ylpyridin-2-yi]- tR=21.23

HN LA ‘ -
~ U ,> 2-{methylaminoipropanamide

N-[5-1soquinolin-4-yl-6-[2-(4-

N /[ N N methoxyphenylDethynyl]- M+H=437,
) W)j\ pyridin-2-yl}-2-(methyl- tR=1.92
HNL_ @\ amino ypropanamide
O/
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# Molecular Structure Chemical Name HPLC-MS
N-[6-[2-(4-fluorophenyl)-

4 cthynyl]-5-isoquinolin-4- M+H=425;
ylpyridin-2-yi}-2-(mcthyi- tR=1.95

amino jpropanamide
N-[5-1soquinolin-4-y1-6-{2-(3-
5 oxo-4H-1.,4-benzoxazin-7-yl)- | M+H=478;
ethynyl]pyridin-2-yl}-2- tR=1.64
{(methylamino )propanamide
N-[6-[2-(3,4-dimethylphenyl)-
L S0,

6 methylpyrimidin-5-ylpyridin- {R=1.40

2-yl}-2-(methylamino)propan- A
amide
2-(methylamine }-N-[6-[2-(2-

- methyl-1 H-benzimidazol-5- | M--H=412;
yhethynyl]-5-pyrimidin-5- tR=0.97
ylpyridin-2-yl|propanamide

2-(methylamino )-N-[6-[2-(5-

g pyridin-2-ylthiophen-2-yi)- M+H=441;

cthynyl}-5-pyrimidin-5- tR=1.27
ylpyridin-2-yljpropanamidc
2-{mcthylamino)-N-[5-

9 pyrimidin-5-yl-6-(2~quinolin- | M+H=409;

' 2-ylethynyDpyridin-2-yl]- tR=1.24

propanamide

70
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# Molecular Structure Chemical Name HPLC-MS
N
g -
o N N N-[6-[2-(1H-benzimidazol-5-
10 ~ AL » yhethynyl]-5-pyrimidin-5- M+H=398;
o BN N ylpyridin-2-yl]-2-(methyl- {R=0.94
A? amino)propanamide
H
2-(methylamino )-N-[6-[2-(4-

I ox0-2,3-dihydrochromen-6- M+H=428;
yhyethynyl}-5-pyrimidin-5- tR=1.21
yvipyridin-2-yljpropanamide

N-[6-[2-(3-cyano-4-
19 methoxyphenylyethynyli-5- M+H=413;
pyrimidin-5-ylpyridin-2-y1}-2- fR=1.23
{methylamino)propanamide
methyl 5-[6-[[2-(methy!-
amino)propanoyl]amino [-2-[2- 1m0
13 (3-methylphenylethynyl]- Mﬂj 429;
R e tR=1.98
pyridin-3-yl]pyridine-3-
carboxylate
N-[6-[2-(2,3-dihydro-1,4-
14 benzodioxin-6-ylyethynyl]-5- | M+H=416;
pyrimidin-5-ylpyridin-2-yl}-2- tR=1.19
(methylamino)propanamide
N-[6-{2-(1,3-benzothiazol-5-
15 yhethynyl]-5-pyrimidin-5- MA+H=415;
7 ylpyridin-2-yI}-2-(methyl- (R=1.13
amino)propanamide
N-[6-[2-(1-benzofuran-5-yh)-

16 cthynyl]-5-isoquinolin-4- M+H=447,
ylpyridin-2-yl}-2-(methyl- tR=1.94

amino)propanamide
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it Molecular Structure Chemical Name HPLC-MS
N
Q.
0 N N N-[6-[2-(3-chloro-5-
17 \J\N/ N S fluorophenylyethynyl]-5- M+H=410;
! HN, H S Ci pyrimidin-5-ylpyridin-2-y1}-2- |  tR=1.36
(methylamino ypropanamide
F
N-[6-(2-1soquinolin-7-yl-
8 cthynyl)-5-pyrimidin-5- M+H=409;
yipyridin-2-yl}-2-(methyi- tR=1.11
amino ypropanamide
2-{methylamino)-N-[5-
19 pyrimidin-5-yl-6-(2-quinclin- | M-+H=409;
’ 6-ylethynylpyridin-2-yl]- tR=1.11
propanamide
N-{6-(2-dibenzoturan-2-yl-
20 ethynyl)-5-pyrimidin-5- M+H=448;
vipyridin-2-y1]-2-(methyl- tR=1.46
amino)propanamide
/
i/\E“N
O N-[5-(1,5-dimethylindazol-4-
21 0 N yh)-6-(2-quinolin-6-ylethynyl)- | M-+H=475;
2 wP pyridin-2-yl]-2-(mothyl- (R=1.00
N™ N X . o
oy, H oS N amino)propanamide
\N/
N-[5-1soquinohin-8-yl-6-(2-
2 o S quinolin-6-ylethynylypyridin- | M+H=458;
- JJ‘\N/LN/ “ 2-yl}-2-(methylamimo)propan~ | tR=1.11
N 1 A T amide
| e

72-
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4 Meolecular Structare Chemical Mame HPLC-MS
2-(methylamino )}-N-[6-(2-
27 naphthalen-2-ylethynyl)y-5- M+H=408;
7 pyrimidin-5-ylpyridin-2-yi]- tR=1.83
propanamide
2~(methylamino)-N-[5-(6-
o methylquinolin-5-y1}-6-(2- M-+H~=472,
quinolin-6-ylethynyhpyridin- tR=1.16
Z-yllpropanamide
2-(methylamino)-N-[5-(4-
75 methylpyrimidin-5-yh)-6-(2- | M+H=424,
quinazolin-7-ylethynyl)- tR=1.13
pyridin-2-yljpropanamide
L

Gib  tert-butyl-N-methyi-N-[1-{[5-(2-methylimidazo{1,2-alpyridin-3-y-6-] 2-(1-
5 methyl-2-oxogquinolin-6-yhethyoyl|pyridin-2-yilamino]-1-oxepropan-2-yi}-

carbamate

-0, N N S B
AT L
T UNT O

A mixture of tert-butyl-N-{ 1-[{6-ethynyl-5-(2-methylimidazo[ |, 2-a Jpyridin-3-yypyridin-2-
yljamino }-1-oxopropan-2-yl]-N-methylcarbamate Fla (60 mg, 0.14 mmol), 6-bromo-1-
10 mcthylquinolin-2Z-one (82 mg, 0.35 mmol), copper(l) iodide (2.6 mg, 0.0 mmol),
Dichlorobis{triphenyiphosphine)patiadium{ll) (8.1 mg, 0.01 mmol) and DIPEA (94 ul,

0.55 mmol) is stirred under argon atmosphere in NMP (0.5 ml) for 2 h at 50°C. The

73
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mixture 1s concentrated m vacuo and the product purified by RP HPLC. Yield: 17 mg

(21%). HPLC-MS: M+H=591; tR=1.79 min (*Method_4).

Example 26 2-(methylamino)-N-{5-(2-methylimidazol1,2-alpyridin-3-yD-6-12-(1-
5 methy-2-oxoquinolin-6-yDethynyl] pyridin-2-yljpropanamide

A mixture of tert-butyl-N-methyl-N-{I-[[5~(2~-methylimidazo[ I,2-a]pyridin-3~y1)-6-[2-(1~
methyl-2-oxoquinolin-6-yhethynyllpyridin-2-ylJamino]- T-oxopropan-2-yljcarbamate G1b
(17 mg, 0.03 mmol) and DCM:TFA (9:1, 2 ml) 1s stured at RT for 2 h. The mixture is

10 diluted with DCM and a saturated aqueous solution of NaHCO; is added. The mixture 18
extracted with DCM. The combined organic layers are dried over MgS0O4 and concentrated
in vacuo. The product is purified by RP HPLC. Yield: 14 mg (99%). HPLC-MS:
M+H=491; tR=0.97 min (*Method 1).

15 The following cxamples are prepared analogously.

# Molecular Structure Chemical Mame HPLC-MS
2-(methylamino )-N-[5-(7-
methyl-2-pyridin-4- TR
27 yiimidazol I,2-a]pyridin-3-y)-6- MT? > P‘ 8;
o e tR=1.23
(2-quinolin-6-ylethynyl)pyridin-
2-yljpropanamide
2~(methylamino)-N-[5~(2-
73 methylimidazo{1,2-alpyridin-3~ | M+H=461,
“ y1)-6-(2-quinolin-6-ylethynyl)- tR=1.20
pyridin-2-yilpropanamide
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N-[6-(2-1soquinolin-6-yl-
ethynyl)-5-(2-methyl-
imidazo{1,2-alpyridin-3-yl)-
pyridin-2-y1]-2-(methylamino -
propanamide

M+H=461;

30

2-{methylamino)-N-{5-(2-
methylbimidazol,2-alpyridin-3-
yh-6-[2-(2-methylquinolin-6-
yhethynylipyridin-2-yl}propan-
amide

M+H=475;
{R=1.06

2~{methylamino }-N-[5-(2-
methylimidazo[1,2-ajpyridin-3-
yh-6-[2-(2-methyl-1-oxo0-3H-~
1soindol-S-yhethynyljpyridin-2-
yl]propanamide

M+H=479;
tR=0.93

32

2-(methylamino }-N-[5-(2~
methylimidazo[ 1,2-alpyridin-3-
yD-6-{2-(2-methyl-1-
oxoisoquinolin-6-yhethynyl]-
pyridin-2-yljpropanamide

M+H=491;
tR=1.01

('S
[

2-(methylamino }-N-[5-(2-
methylimidazo[ 1,2-alpyndin-3-
yh-6-[2-(4-methyl-3-0x0-1,4-
benzoxazin-7-yhethynyl}-
pyridin-2-yl]propanamide

M+H=495"
tR=1.03

34

2-{methylamino)-N-[5-(2-
methylimidazo[1,2-alpyridin-3-
y)-6-[2-[4-(1,2-0xazol-3-yI)-
phenyllethynyl|pyridin-2-yli}-
propanamide

M+H=477;
tR=1.14
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35

N-{5-(4,6-dimethyl-2-
morpholin-4-ylpyrimidin-5-yi)-
6-[2-(1-methyl-2-oxoquinolin-6-
ylethynylipyridin-2-y1}-2-
(methylaminojpropanamide

M+H=552;
tR=1.17

2-(methylamino)-N-[5-(2-
methylimidazof1,2-alpyridin-3-
yD-6-[2-(4-pyridin-3-ylphenyl)-
ethynylipyridin-2-yljpropan-
amide

tR=1.10

2-(racthylamino }-N-{5-(2-
methylimidazo[1,2-alpyridin-3-
y)-6-[2-[4-(1,2,4-triazol-1-y1)-
phenyllethynyl]pyridin-2-yi]-
propanamide

M+H=477,

N-[6-]2-(4-cyano-3-methyl-
phenylethynyl]-5-(2-maethyl-
imidazol[1,2-apyridin-3-yi)-
pyridin-2-yl]-2-(methylamino)-
propanamide

MA+H=449;
tR=1.57

39

N-{6-[2-(3,4-dichlorophenyl)-
ethynyl]-5-(7-methyi-2-pyridin-
d-ylimidazo[1,2-alpyridin-3-yi)-
pyridin-2-yi}-2-(mcthyfamino)-

propanamide

M-+H=555;
tR=1.83
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40

N-[5-(6-cyanoimidazo[1,2-a}-
pyridin-3-yl)-6-(2-1soquinohin-6-
ylethynyDpyridin-2-y1]-2-
(methylamino)propanamide

M+H=472;
tR=1.24

N-[6-[2-(3-chloro-4-
cyanophenylyethynyl]-5-(2-
methylimidazo[1,2-alpyridin-3-
yhpyridin-2-y1]-2-(methyl-
amino)propanamide

M+H=469/
471,
tR=1.32

N-[6-[2-(1,3-benzothiazol-6-y1)-
ethynyl]-5-(2-methyl-
imidazo[1,2-alpyridin-3-yl}-
pyridin-2-y1}-2-(methylamino)-
propanamide

M+H=467,
tR=1.04

N-[6-[2-(1-chloroisoquinolin-6-
yhethynyl]-5-(2-methyl-
imidazo[1,2-alpyridin-3-yl)-
pyridin-2-yi]-2-(methylamino -
propanamide

M+H=495;
tR=1.18

44

2-(methylamino)-N-[5-(2~
methylimidazo[ [,2-alpyridin-3-
y)-6-{2-[4-(1,3-0oxazol-5-y)-
phenyllethynyllpyridin-2-yij-
propanamide

M+H=477,
tR=1.09

45

N-[5-(4,6-dimethylpyrimidin-5-
y1)-6-(2-isoquinolin-6-yl-
ethynylpyridin-2-y1}-2-(methyl-
amino)propanamide

M+H=437;
tR=1.16

.
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46

N-[5-(7-chloro-2-methyl-
imidazo[1,2-a]pyridin-3-yl)-6-
{2-quinolin-6-ylethynyljpyridin-
2-y1}-2-(methylamino)propan-
amide

M+H=495;

N-[5-(7-fluoro-2-methyl-
imidazol1,2-alpyridin-3-y1)-6-
(2-quinolin-6-ylethynyl)pyridin-
2-yi]-2~(methylamino ypropan-
amide

M-+H=479;
tR=1.04

48

N-[6-~(2-imidazo[ 1,2-a]pyridin-
6-ylethynyl)-5-(2-methyl-
imidazo[ 1,2-alpyridin-3-yl)-
pyridin-2-yl]-2-(methylamino)-
propanamide

M~+H=450;
tR=0.92

49

2-(methylaming )-N-[5-(2-
methylimidazo[1,2-ajpyridin-3-
y1)-6-[2-(1-methylindazol-6-y1)-
ethyaylipyridin-2-yljpropan-
amide

M+H=464;
tR=1.05

50

2-(methylamino }-N-[5-(2-
methylimidazo{1,2-alpyridin-3-
y1)-6-(2-thicno[2,3-c]pyridin-2-
ylethynyl)pyridin-2-ylipropan-
amide

M+H=467,
tR=1.00

51

N-{6-[2-(6-fluoronaphthalen-2-
yDethynyl}-5-(2-methyl-
imidazof1,2-aJpyridin-3-yi)-
pyridin-2-vl}-2-(methylamino)-
propanamide

M+H=478;
tR=1.24

TR
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1 N N-[6-[2-(1-benzo furan-5-yl)-
o SN ND cthynyl]-5-(2-methyl- AT 2
52 LA i = imidazo[1,2-a]pyridin-3-yl)- Mﬁﬁfli@’
Hn. T NN A\ pyridin-2-yl]-2-(methylamino)- o
E A propanamide
\[f\{% N-[6-[2-(1,3-dihydro-2-
0 N\ benzofuran-5-yhethynyl]-5-(2- M+ H=457-
53 LN/[(PK = methylimidazo[1.,2-alpyridin-3- tRT} 0 ’
L = yDpyridin-2-y1}-2-(methyl- e
\@JO amino }propanamide
o
/NT(N\) N~[§«(4.,6—dimpt}}y¥—2—"
) o w N mgr‘p/hoE_wf--/%--yipynm;ém-b—yi)— MAH=522;
54 ) | _ 6-(2~-quinolin-6-ylethynyl)- R=1 73
YUONTN pyridin-2-yl]-2-(mcthylamino)- A
H
HIN<, \C(\j propanamide
e s
N
Q
N 2-{methylamino )-N-[5-(2~
v/~\\~ - o . P . , 1
o) methylimidazo[ 1,2-alpyridin-3- | .~ . o
55 \/”N/&N’ S y1)-6-[2-(4-pyrimidin-4- ivi;:%?’
HN._ H yiphenylethynyllpyridin-2-yl}- P
Na propanamide
&
~
Ch =
N
o S (\‘ N-{5-(3,5-dichloropyridin-4-yl1)-
56 L f A8 6-(2-quinolin-6-ylethynyl}- M+H=476;
: NN Ny pyridin-2-y1]-2-(methylamino)- | tR=1.23
HIN S ‘ :
| ) propanamide
A
N
.
JN \¥ 2-(methylamino)-N-[5-(2-
o A methylimidazo[1,2-ajpyridin-3- |, ..
57 \r%/ﬂ\w :( 1)-6-[2-[4-(3-mothyl-1.2,4- "";214{)62’
HN._ H S oxadiazol-5-yhphenyl]ethynyl]- Y
N ridin-2-yl]propanamide
oﬂ?” Py yllprop

S5
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N
0 l N: | %{(r?ct};;g]an}i]n(;)—’z]\'i—[s.—g— )
. . methylimidazo[1,2-ajpyridin-3- | .. .
58 \HLN/\N N y}-6-[2-(1-methylpyrazolo]3,4- 'Mtl',{z;?fj
AN N blpyridin-3-yDethynyl]pyridin- D
4 K(N 2-yllpropanamide
e
Na NS
2N N-[5-(4-cyano~2-
N methylsulfanyipyrimidin-5-yl)- e
o X y yipy y MALEI=420-
59 P /E P 6-(2-isoquinolin-6-ylethynyl)- ‘ﬁ;jﬁfﬁfh
o N N x\ PN pyridin—ﬁ—yi}.-2—('_mc.thyla,min.0}~ )
™ L N propanamide
,IN
\ 1 Ny} N-[6-(2-mmidazo[ I,2-a]pyridin-
o] /,E ) e 3-ylethynyl)-5-(2-methyl- NITITTY
60 Ymitg VN imidazo[12-alpyridin-3-yl)- 1‘”;§;0 *936 :
HN LN pyridin~2~y‘1'}~2w-(m§thylamino)~ e
(\\/j propanamide
N
o “\/\% N%\ ;Z}—{?eﬂ'}j{lan;‘ifg}?“[5';%2“ \
See . methylimidazo[1,2-alpyridin-3- s
61 \])I”N NN y13-6-[2-(1-methylindazol-3-y)- MiH=464;
HN H (/‘N- - L. . tR=1.09
~ N cthynylipyridin-2-yl|propan-
7\ amide
foN
M N-methyl-5-[2-[6-[[2-(methyi-
XS amino)propanoyi]amino }-3-(2~
_ 'l In0Jpropanoyiiamino - M+F=468;
62 \r» N methylimidazo[ [, 2-alpyridin-3- R=0.95
HN = l/\L yhpyridin-2-yljethynylipyridine- '
NP O 2-carboxamide
¥
FIN
JN
N7 . .
AN 4-[2-[6-][2~(methylamino)-
63 . Q /[ P ( propanoyljamino j-3-(2-methyl- | M+H=453;
’ \[/UIE NT Sy A imidazo[1,2-ajpyridin-3-y1)- tR=0.90
HN | pyridin-2-yljethynyljbenzamide
= \r/O
NH,
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2-(methylamino }-N-[5-(7-
methyl-2-pyridin-4-

pyridin-2-y1]-2-(methylamino)-
propanamide

64 vlimidazo[1,2-alpyridin-3-yl)-6- | M+H=552;
’ [2-(2-methylquinolin-6-y1)- R=1.13
cthynyl]pyridin-2-yljpropan-
amide
N-[6-[2-[4-{4-methoxyphenyl)-
) phe.ny{] etinynyi}S{ 2.--§]1§2t1j1y]~ MAH=516:
65 imidazo[ 1,2-alpyridin-3-yi)- R=133
pyridin-2-yi]-2-(methylamino)- h
propanamide
! Z2-{rnethylamino )-N-{ 5-(2-
; ) cthylimidazo[1,2-alpyridin-3- | | _
- Lo menyy L o= 8 PYTIATT MA+H=479;
66 \(‘ N N/\\\ - . yE)m():[Z‘-{}~muthyl»2~'01}o~’3iI~_ R=1 00
HNL \( mdol-5-yhethynyl|pyridin-2-yl]-
~F N propanamide
N L .
I b N-[6-[2-{1,3-benzothiazol-2-yi)-
0 SN othynyl}-5-(2-methyl-
; | e cihynyi} iy N LT = A6
67 \/LLN,Eka\ imidazo[ | 2-alpyridin-3-yl)- Rﬁgfﬁf}
t H AN L =

2-(methylamino )-IN-[5-(2-
methylimidazof!,2-alpyrazin-3-

M+H=462;

yDpyridin-2-yi]-2-(mcthyl-
amino)propanamide

NN yb)-6-(2-quinolin-6-ylethynyl)- tR=1.27
MN pyridin-2~ylipropanamide
Ii\{% N-[6-[2-(2,3-dihydro-1-
o r \T/l\ N ) benzofuran-3-yl)ethynyl]-5-(2- M =457
! e \::2 v i P ] ._’- idi ~ - ' 52‘,
&9 \HLH/(N N methylimidazo{1,2-ajpyridin-3 R=1 0%
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N-[6-[2-(1-benzo furan-2-yl)-
ethynyI S Qemethyl g,
70 imidazo[1,2-a]pyridin-3-yl)- R=110
pyridin-2-yi]-2-(methylamino )~ o
propanamide
2-(methylamino }-N-[5-(2-
methylimidazo{1,2-alpyridin-3- NTSTYY
71 1)-6-[2-(3-mathyl-2-0x0-13- Nfi{lfog‘,]} ’
benzoxazol-6-yethynyl]- e
pyridin-2-yi|propanamide
] f\{>\ 2-{methylamino)-N-[5-(2-
o N\\} methylmidazo[ |, 2-a]pyridin-3- Mt =64
72 S N’y\\ vD-6-12-(2-methylindazol-5-y1)- ‘4{%‘0 9‘( ’
N TN cthynyl]pyridin-2-ylipropan- S
. %N-' - amide
N ‘
| ‘>\\ N-[6-[2-(2-methoxyquinolin-6-
O 7 N\_:_ yhethynyl]-5-(2-methyl- M H=491-
73 \)\E N S imidazo[ |, 2-a]pyridin-3-yl)- ) tR;I 79 ’
HN_ 7 pyridin-2-y1]-2-(methylamino)- ST
ZN (i) propanamide
S
o0 NN § 2-(methylamino )-N-{5-(2-
\r,U\ lN/,vK (S methylimidazo[1,2-alpyridin-3- MH=48 1
74 L NN y1-6-[2-(3-methyl-2-0x0-1,3~ tR;} 03 ’
] _ benzoxazol-5-yhethynyl]- o
N O pyridin-2-yljpropanamide
N-
o]
NN
N . .
g/ \RI/ h N-[5-[2-(dimethylamino)-4,6-
o /(\ \\\( dimethylpytimidin-5-yl]-6-[2-(1- | . .. .
75 ‘ E// : methyl-Z-oxoquinolin-6-yl)- Mﬂj >10;
NN yi-em0R0q J tR=1.27
HN H ethynylipyridin-2-y1}-2-(methy!- T
NG amino ypropanamide
!
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N-{5-[2~(dimethylamino)-4,6-
dimethylpyrimidin-5-yl}-6-(2- Py
76 \’J qumolin-6-ylethynylpyridin-2- %Ejlg%o’
. yl]-2-(methylamino )propan- '
amide
g N
Y N-[6-[2-(1-mcthoxyisoquinolin-
0 % 6-yhethynyl]-5-(2-methyl- T4
77 \r“ /[ # imidazo[1,2-alpyridin-3-yl)- MP} 91
NN ™ . . tR=1.21
SN N pyridin-2-yl]-2-(methylamino)-
A O propanamide
| Z~N
N-[6-[2-(&-fluoroquinolin-5-yl)-
ethynyl]-5-(7-methyl-2-pyridin- | |, oo/
78 4-ylimidazo{1,2-alpyridin-3-yi)- Vi;r?\ﬁl—%i;é,
pyridin-2-yl}-2-(methylamino)- o
propanamide
N-[5-(4,6-dimethyl-2-pyrrolidin-
L-ylpyrimidin-5-yH-6-[2-(1-
79 \/UN N r methyl-2-oxoquinolin-6-yl)- Ni;{?_]}—ﬁ;{(),
AN, X ethynylipyridin-2-y1]-2~{(methyl- '
NS0 amino)propanamide
i
i/
,NY—N\> N-[5-(4,6-dimethyl-2-pyrrolidin-
AN 1-ylpyrimidin-5-y1)-6-(2- VH=506.
0| M T quinolin-6-ylethynylpyridin-2- | (o7 0
TN yij-2-(methylamino)propan- l
AN \©\/j amide
N/
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| -N\>_ 2-(methylamino)-N-[6-[2-(1-
NN methyl-2-oxoquinolin-6-yl)- rTecra.
81 \)J\ » J\ ethynyl}-5-(7-methyl-2-pyridin- IVLZEI 5028
NN N 4-ylimidazo[l,2-alpyridin-3-yl)- o
pyridin-2-ylipropanamide

2-(methylamino}-N-[5-(7-
methyl-2-pyridin-4-
ylimidazo[1,2-alpyridin-3-yl)-6- | M+H=554;
[2-[4~(1,2~0xaz0l-3-yl}phenyl]- tR=1.17
ethynyl]pyridin-2-ytpropan-
amide

82

MN-[5-(4,6-dimethyl-2-
mo rfp}?ohg«f‘my}pyrlm rd?n~5 -yi)- M+H=522;
6-(2-1soquinclin-6-ylethynyl)- (R=17
pyridin-2-yl}-2-(methylamino)- s
propanamide

83

[ o o
(NQ\ N—{f)—[%—{éﬂ—f?;lor?gumo}ImiS—yE_}
cthynyl}-5-(Z-methyl- NS
imidazo[1,2-alpyridin-3-yi)- /E ?] %?’
pyridin-2-yl}-2-(methylamino)- T
propanamide

84

N-[6-[2-(8-mcthoxyquinolin-5-
i “5-{2-methvi-

. ){I}Ctn_ynyi} 5 ( m.rr.zc,ﬂ}]}i MAH=491
imidazol |, 2-alpyridin-3-yl}- Re1.00
pyridin-2-y!}-2-(methylaming)- T

propanamide

-84
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86

N-[5-(4,6~dimethyl-2-
morpholin-4-ylpyrimidin-5-yI)-
6-{2-(4-pyridin-3-yiphenyl)-
ethynylipyridin-2-y1]-2-(methyl-
amino)propanamide

M+H=548;
tR=1.28

87

N-[5-(4,6-dimethyl-2~
morpholin-4-ylpyrimidin-5-yl)-
6-12-(1-methyl-2-oxo0-3H-mmdol-

S-yhethynyltlpyridin-2-y1}-2-
(methylamino)propanamide

MAH=540;
tR=1.16

=z \_—
4

N-[6-[2-(4-imidazol-1-
ylphenylethynyl]-5-(2-methyl-
midazo[1,2-alpyridin-3-yi)-
pyridin-2-yl1]-2-(methylamino }-
propanamide

M+H=476;
tR=1.00

2-(methylamino)-N-[5-(2-
methylimidazo[1,2-alpyridin-3-
yh-6-2-quinolin-5-ylethynyl)-

pyridin-2-y{]propanamide

tR=1.04

96

2-(methylamino)-N-[5-(2-
methylimidazo{1,2-ajpyridin-3-
yD-6-[2-(4-pyrazol-1-ylphenyl)-
ethynyl]pyridin-2-yllpropan-
amide

M+H=476;
tR=1.12

-RA&-
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2-(methylaming }-N-[5-(2-
methylimidazo[1,2-alpyridin-3-

pyridin-4-ylimidazo[1,2-a]-
pyridin-3-yhpyridin-2-yl]-
propanamide

91 |~ y1)-6-[2-(4-pyridin-d-yIphenyl)- Pfféi‘éz/ ;
HN._ ethynyllpyridin-2-yl}propan- o
amide
PN N-[6-[2-(8~tluoro-2-
0 S methylguinolin-4-yhethynyl}-5- Ao
| ; X methylg yhethynyl res0n.
92 \/IJN N7 SN (2-methylimidazo[1,2-alpyridin- J\/f};i]icig
v b 3-yhypyridin-2-y1]-2-(methyl- I
amino )propanamide
N-[6-[2-(8-fluoroquinolin-4-yl)-
c 1-5-(2-mcthyl-
. _ Cthynyl]-5-(2-mothy] M-+H=479:
93 imidazo[1,2-alpyridin-3-y1)- (R=1.06
pyridin-2-yi]-2-(methylamino)- ’
propanamide
2-{methylamino)-N-[6-{2-(4-
methyl-3-0x%0-1,4-benzoxazin-7-
04 yhethynyl]-5-(7-methyl-2- M+H=572;

(R=1.08

N-[6-(2-iraidazo[ 1,2-alpyridin-
O-ylethynyhy-5-(7-methyl-2-
pyridin-4-vlimidazo[1,2-al-
pyridin-3-yhpyndin-2-yi]-2-
(methylamino)propanamide

NI+ =527
£R=0.98
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J\O\I

= N . e
Sy N-{6-[2-(8-methoxyquinolin-5-
N\&>\ yhethynyl]-5-(7-methyl-2-

O \ = 9 N
% | A mex \ pyridin-4-ylimidazo[ 1.2-a}- wgilsgzs
HNL H \Y\[ pyridin-3-yhpyridin-2-y1]-2- ‘
. [\ o {mcthylamino)propanamide
|
s N

EZ2a)y tert-butyb-N-[1-{{5-(3,5-dimethyl-1,2-0xarol-4-y1}-6-(2-isoquinelin-6-ylethynyi)-

5 pyridin-Z-yljamino}-1-oxopropan-2-yij-N-methylcarbamate
=N
0
e
0O p ..\/
., s
““T’ﬁ NN N

- SRR .
O:,?,N\ H RN i R, \\ﬁ
O s %N
>

A mixture of tert-butyl-N-[1-[[5-bromo-6-(2-isoquinolin-6-ylethynyhpyridin-2-yl]amino]-
I-oxopropan-2-yl}]-N-methylcarbamate  C2b (300 mg, 0.59 mmol), (3,5-dimethyl-1,2-
oxazol-4-ylyboronic acid (166 mg, 1.18 mmol), CsF (358 mg, 2.36 mmol) tris-
16 (dibenzylidencacctone)dipalladium(0) (41 mg, 0.06 mmol), tri-tert-butylphosphonium
tetraflucroborate (34 mg, 0.12 mmol) and dioxanc (4.5 ml) iy stired under argon
atmosphere at 50°C for 2h. The mixture is diluted with DCM and extracted with a
saturated aqueous solution of NaHCOs;. The combined organic layers arc dricd over
MgSO, and concentrated in vacuo. The product is purified by RP HPLC, Vield: 191 mg

15 (62%). HPLC-MS: M+H=526; tR=1.89 min (*Mcthod 2).
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Example 97 N-[5-(3,5-dimethyl-1,2-0xaz0l-4-yD-6-(2-isoquinolin-6-ylethynyl)-

nyridin-2-vi}-2-(methylamine)propanamide

X;
" \O
O /ll“

i

H\;\il\m N %‘l\\- N

A N
A mixture  of tert-butyl-N-[1-[[5-(3,5-dimethyl-1,2-0xazol-4-y1)-6-(2-isoquinolin-6-yl-
ethynyDpyridin-2-yljamino}-1-oxopropan-2-yl]-N-methylcarbamate E2a (191 mg,
0.36 mmol) and DCMITFA (9:1, 10 mli) is stirred at RT for 2 h. The mixture is diluted with
DCM and extracted with a saturated aqueous solution of NaHCO;. The combimed organic

layers are dried over MgSO4 and concentrated in vacuo. The product is purified by RP

HPLC. Yield: 101 mg (65%). HPLC-MS: M+H=426; tR=1.30 mm (*Mecthod 1).

K2h)  tert-butyl-MN-methy-N-{1-[[6-(2-naphthalen-2-ylethyny-5-quinolin-3-yi-

pyridin-2-yljamino|-1-oxopropan-2-yljcarhamate

A mixture of tert-butyl-N-[1-[[5-bromo-6-(2-naphthalen-2-ylethynyl)pyridin-2-ytlamino}-
J-oxopropan-2-yl]-N-methylcarbamate C2¢ (150 mg, 0.30 mmol), quinolin-3-yiboronic
acid (61 mg, 0.35 mmol), Dichlorobis(triphenylphosphine)palladium(Il) (40 mg,
0.06 mmol), Na,COs (63 mg, 0.59 mmol), dioxanc (I mi), MeOH (0.2 ml) and water
(0.1 ml) is stirred under argon atmesphere for 2 h at 85°C. The mixture is diluted with
BCM and extracted with a saturated aqueous solution of NaHCOs. The combined organic
layers are dried over MgSQOy, concentrated in vacuo and the product purified by RP HPLC.
Yield: 91 mg (55%).
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Example 98  Z2-(methylamino)-N-[6-(Z-naphthalen-2-vlethyny-5-quinolin-3-vi-
pyridin-2-yviipropanamide

=

&Y

o Ry N
A

\{/ NN %

HNN H \m\ﬁ e Ny

\’f\f:«;

f

pW——

A mixture of tert-butyl-N-methyl-N-[ [-[[6~(2-naphthalen-2-ylethynyl)-5-quinolin-3-yl-

pyridin-2-yllamino}- [~oxopropan-2-yljcarbamate E2b (91 mg, 0.16 mmol) and DCM:TFA

(9:1, 5 ml) is stirred at RT for 1 h. The mixture is diluted with toluene (10 ml) and

concentrated in vacuo. The product is purified by RP HPLC. Yield: 74 mg (99%). HPLC-
10 MS: MHH=457; tR=1.58 min (*Mcthod 1).

E2e)  3-[6-[2-1(2-methyipropan-2-yjexycarbonylaminolpropanoviamine]-2-(2-
P

phenyiethynyDpyridin-3-ylibenzole acid

i |
AT P
i O -

A mixture of tert-butyl-N-[1-[{5-bromo-6-(2-phenylethynypyridin-2-yijaminoj-1-oxo-
propan-2-yljcarbamate C2d (40 mg, 0.09 mmol), 3-boronobenzoic acid (18 mg,
0.11 mmol), Dichlorobis(triphenylphosphinejpalladium(il) (6.3 mg, 0.01 mmol), Na,CO;
20 (19 mg, 0.18 mmol), dioxane (0.9 mi), MeGH (0.2 ml) and water (0.1 ml) is stirred under

argon atmosphere for 4 h at 70°C. The reaction mixture is concentrated in vacuo and the

-80-
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product purified by RP HPLC. Yield: 16 mg (37%). HPLC-MS: M+H=486; tR=1.49 min
(*Mcthod 5).

Example 99 3-[6-(2-aminopropanoyiamine)-2-(2-phenyiethynyDpyridin-3-vi}-

5 benzole anid
O -OH
K’H
/[»\““%\I/’
*\,» NN \;&
anH [

A mixturce of 3-[6-[2-[(2-methylpropan-2-yhox ycarbonylamine Jpropanoylamino ]-2-(2-
phenylethynyDpyridin-3-yllbenzoic acid E2¢ (16 mg, 0.03 mmol) and DCMITEA (9:1,
10 1.7 ml) is stirred at RT for 90 minutes. The mixture is diluted with toluene (10 ml) and
concentrated in vacuo. The product is purified by RP HPLC. Yield: 3 mg (24%). HPLC-
MS: M+H=386; tR=1.03 min (*Method 1).

15 E2d)  tert-butyl-MN-[1-[{5-benzyl-6-(2-phenylethynyDpyridin-2-yljamino}-1-0xo-

propan-2-yi-N-methylecarbamate

™, ,/Jihpd,f~«?d¢? ﬁhﬁia\

A mixture of tert-butyl-N-[1-[[5-bromo-6-2-phenylethynyl)pyridin-2-yljamino]-1-oxo-
20 propan-2-yl]-N-methylcarbamate C2a (50 mg, 0.11 mmol), 9-beuzyi-9—borabicyc50[3.3.I]—~
nonanc {283 ul, 0.14 mmol) Cs,COs (71 mg, 0.22 mmol), 1,1-Bis(diphenylphosphino)-

ferroceneldichloropalladium(il) (8.0 mg, 0.01 mmol) and dioxanc (0.6 mi) is stirred under

-850~
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argon atmosphere for 45 mmutes at 70°C. The mixture is concentrated in vacuo and the
product purificd by RP HPLC. Yield: 26 mg (51%). HPLC-MS: M+H=470; tR=1.97 min
(*Method 4).

[

Example 119 N-{5-benzyl-6-(2-phenylethynyDpyridin-2-yil-2-(methylamino)-

propan-amide

A mixture of tert-butyl-N-[1-[[5-benzyl-6-(2-phenylethynyl)pyridin-2-yl]aminc]-1-0xo0-

10 propan-2-yl-N-methylcarbamate E2d (26 mg, 0.6 mmol) and DCM:TFA (9:1, 2 ml) is
stirred at RT for 90 minutes. The mixture is diluted with DCM and extracted with a
saturated aqueous solution of NaHCO.. The combined organic layers are dried over
MgSO4 and concentrated in vacuo. The product is purificd by RP HPLC. Yield: 4 mg
(20%). HPLC-MS: M+H=370; tR=2.16 min (*Mecthod 1).

15
The following examples arc prepared analogously:
# Wiolecular Structure Chemical Name HPLC-MS

0

= 2-aming-N-{5-(5-phenoxypyridin- o ame
| N o, o M-+H=435;
160 o SN 3-yh)-6-(2-phenylethynylpyridin- R=1.99
N I 2-yllpropanamide -
NN N
NH,
2
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e
@
Ny SN 2-amino-N-[6-(2-phenylethynyi)- A
101 L S-pyridin-3-ylpyridin-2-yl}- Mﬂjﬂ%’
NN Sy AR tR=1.61
N, H E\ propanamide
Z
be
e TRy Z-amino-N-{5-(2-fluoropheny!}-6- L gn.
102 \]/E\N/EN/ “ {(2-phenylethynylpyridin-2-yl}- J\/i ['{E; g{;{)’
NH, H N \sr\ propanamide )
~F
“l f\,]
{
e 2-amino-N-[5 (216 oy
103 J\ A Cl dichlorophenyl)-6-(2-phenyl- VH,(% 10/
NN R 412/414
NH, T oS cthynylypyridin-2-yijpropanamide '
2-amino-N-{5-(2,6-dimethyl- TR
104 phenyh-6-(2-phenylethynyl)- N{RI:Z%Z;;O
pyridin-2-yljpropanamide o
N
g
PN - : T4 ,
O X - 2-amino-N-{0-(2-phenylethynyh- |+ . ..,
105 \\HLN’]E\N/ S S-pyrimidin-5-ylpyridin-2-y1]- vi{{{iil 2494"
NH, NN propanamide '
2 1 -
=
S
SN 2-~amino-N-[5-(5-fluoropyridin-3- s
106 \;ﬁ /ifj\/ y1-6-2-phenylethynyhpyridin-2- | M0
NN N yl]propanamide e
NH, \T::] S
7 [
o AN 2~-amino~1\;fa[5~phcfnyi‘—6—(2— MAH=342
167 W N < pheﬁyicthynyl)pyr_idin—2—y1}~ t-R;m‘EQ?, ’
N, ! x propanamide
: |
P
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2-amino-N-{5-(2-methylphenyl)- RN
: T, L1 MAHH=356;
108 6-(2-phenylethynyDpyridin-2-yl]- (R=2 04
propanamide -
2-amino-N-{5-(2-cy henyl)-6- .
{ 2-amino N-{5-(2 c;al_lcl)p'no?yi} 6 MH+H=367:
109 (2-phenylethynyypyridin-2-yi]- _
; tR=1.84
propanamide
‘_Z " ‘“% [_ — - > L i,\"A -
Zr}mmo_ ‘\ {6-(2 pbcry‘mthynyl) MAF=410:
110 5-{2-(trifluoromethylyphenyll- o
e / . tR=2.06
pyridin-2-ylipropanamide
2-amino-N-[5-(3,5~ TR
111 difluorophenyl)-6-(2-phenyl- M; Ri{ : ?}28 ’
cthynyDpyridin-2-yl]propanamide o
2-amino-N-[5-16-(4~
112 fluorophenyhpyridin-3-y1}-6-(2- | M+H=437;
- phenylethynylypyridin-2-yl]- tR=2.11
propanamide
» Z—etm;no~N~{5{3—-cyzul{_)p.he{lyi)?f% MAH=367;
i3 (2-phenylcthynyDpyridin-2-yi]- T
h tR=1.86
propananude
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~; 2-aming-N-[5 —(B—fluo‘r(-) ;.’{heﬂy!}—@ MHH=360:
114 (2-phenylethynyDpyridin-2-y1}- R=7 01
propanamide B
F
/l . 2-amino-N-[5-[3-fluoro-5-
115 c[) E\ = F/-r (trifluoromethylyphenyl}-6-(2- M-+H=428;
NN e phenylethynylypyridin-2-yi]- tR=2.32
\P@?‘ oS I = propanamide
Z
N-{5-(2-chloropheny)-6-(2- MAH=390/
116 phcﬁyieth}myi}'pyrsfdiﬂ—Z—yi}—Q— 392,
(methylamino)propanamide tR=2.10
N }
o AN N-[5-(2-chloro-5-cyanophenyl)-6- e e
, N ' A e M-+H=415;
117 NN N (2-phenylethynylypyridin-2-yt}-2- _
N SN RN . tR=2.00
_NH (methylamino)propanamide
O
HNJ\
N-[5-(3-acetamidophenyi)-6-(2- Mt H=413:
{18 o J/\ phenylethynylpyridin-2-yl}-2- ‘ R=172 '
\HLN F\N “ {methylamino ypropanamide T
H S
~NH =
»
Oy OH
Z 5-[6-[[2-(methylamino)-
190 o o XN propanoyliamine }-2-(2-phenyl- M-+H=401;
- \HLN iN, cthynyl)pyridin-3-ylpyridine-3- |  tR=1.04
o, B x ;\ carboxylic acid
P
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N-[5-(5-methoxypyridin-3-y1)-6- MAH=387-
121 (2-phenylethynylpyridin-2-yi}-2- ot
. ; tR=1.77
(methylamino Ypropanamide
Ci
“ 7
o SN N-[5-(5-chloropyridin-3-yi)-6-(2- Mt H=301
122 j phenylethynylpyridin-2-y1}-2- Rl 04
TYUNTNT Oy (mecthylamino)propanamide o
_NH \fl/\
o
M
I
~ | N-[5~(5-cyanopyridin-3-yD-6-(2- | \ 1 aon.
123 /;Cf\ s h phenylethynylpyridin-2-yi]-2- tRQI 75 ’
~ 7 {rethylaminoYpropanamide o
f\‘[\lH H A RS PP
~ ] j
~F
o~
o N \\\J B-[5-(2-ethylphenyl)-6-(2-phenyl- MAH=384-
124 ethynyl)pyridin-2-y1]-2-(methyl- | ° -tRf:? ‘2 5 ’
aminojpropanamide R
N-[5-(6-cthoxypyridin-3-yi)-6-(2- T AN
e henviethviviyvridin.o i1, MH+H=401;
125 phenylethynylpyridin-2-yl] tR=2.05
{methylamino ypropanamide o
N-{5-(2,6-dimethoxypyridin-3- .
Ji e +H=417:
126 yh-6-(2-phenylethynypyridin-2- I\ERHZ %]87’
yi}-2-(methylamino)propanamide R
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\,E\s 2-(methylamino }-N-[5-(5~
127 e methylpyridin-3-yl}-6-(2-phenyl-
\f) ﬁ N *l\@ cthynyDpyridin-2-yl]propanamide
5
P

M-+H=371;
tR=1.78

N-[5~(5-aminopyridin-3-y1)-6-(2~ M+H=372;

128 phenylethynyhpyridin-2-yli-2- -
. C : tR=1.47
{(methylamino jpropanamide
2-(racthylamine)-N-{6-{2-phenyl-
129 ethyny}-5-(6-pyrrolidin-1- M+H=426;
- yipyridin-3-yDpyridin-2-yl]- tR=2.02
propanamide
2~(methylamino)-N-[5- e
130 naphthalen-1-yl-6-(2-phenyl- MH=400;

cthynylpyridin-2-yllpropanamide | 7217

[ methyl 4-methoxy-3-[6-[[2-
(methylamino)propanoyljamino]- | M-+H=444;

o _
B3 \(“\ J\h& % 2-(2-phenylethynyhpyridin-3-yl]- tR=1.95

NN
N, \E = benzoate
o
o\To\
/)\ methyl 3-fluoro-5-[6-[[2-(methyl-
132 o f\ SN amino}propanoyi]amipo}—Z-(_Z- M+H=432;
‘ \(”\\l N phenylethynyhpyridin-3-ylj- tR=2.11
HN

H \\© benzoate




WO 2013/127729

PCT/EP2013/05368%

methyl 3-[6-[[2-(methylamino)-
e propanoyljamino|-2-(2-phenyl- | M+H=459;
o ethynylpyridin-3-yl}-5- tR=2.06
nitrobenzoate
methyl 2-methyl-5-[6-[[2-
134 {methylamino)propanoyljamino]- | M+H=428;
° 2-(2-phenylethynylypyridin-3-yi}- tR=2.10
benzoate
9
N
| 2-amino-N-[6-(2-phenylethynyl)-
N PPN 2-amino-N-[6-(2-phenylethynyl)- |\ 0 1395,
135 ; S-quuclin-8-ylpyridin-2-yi}- .G
\)L P : tR=1.80
NTONT TS propanamide
NH, H
2
o \i 2-(methylamino)-N-[5-(4-methyl-
136 2-phenyl-1,3-thiazo}-5-y[)-6-(2- | M+H=453;
Y phenylethynyDpyridim-2-yil- tR=2.20
propanamide
?‘éu[y(’ 1' H~1n_dazoi:—!{—yi)—():@— MHE=396:
137 phenylethynyl)pyridin-2-yi}-2- PR
ST . tR=1.76
(methylamino jpropanamide
2~{methylamino))-N-{6-(2-phenyl-
138 ethynyl)-5-pyrazolo{1,5-a}- M+H=396;
‘ pyridin-3-ylpyridin-2-yljpropan- tR=1.85
amide
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N-[5-(2,3-difluorophenyl)-6-(2- M E=397-
. 1 RET —3J4L,
139 phenylethynyl)pyridin-2-y1}-2- e
(methvlamir onanarmide (R=2.13
{methylamino)propanamide
MN-[5-[2-methoxy-3-
140 {(trifluoromethyDphenyl}-6-(2- M+H=454;
' phenylethynylpyridin-2-y1]-2- tR=2.22
(methylamino)prepanamide
2-methoxy-3-[6-[{2-(methyl-
141 amino ypropanoyljamine}-2-(2- M+H=430;
phenylethynylpyridin-3-yl]- tR=1.16
benzoic acid
2-{methylaming)-N-[5-{ 1- —AOG-
142 methylindol-4-y)-6-(2-phenyl- N{EP_I) 1979’
cthynyl)pyridin-2-yljpropanamide e
2-(methylamino)-N-[6-[2-(4-
143 methylphenyDethynyl]-5- M+H=421,
N quinolin-5-ylpyridin-2-yljpropan- tR=1.92
amide
N-{5-1soquinolin-5-y1-6-{2-(4- e
" N . M-+H=421;
144 methyiphenyhethynyllpyridin-2- 01 e
o v LT L tR=1.92
yi}-2-(methylamino)propanamide

98-




WO 2013/127729

PUT/EP2613/053689

pyridin-2-yllpropanarnide

i\i\\
=2\
S NoFTA (4 xre 3y 1Y AN Y
) o NS N-[5 (/{ cy&nothmp}}cg 3 }D;f) MEH=387:
145 /H\ P (2-phenylethynyl)pyridin-2-yi]-2- =1 %
\/U\N N \ (methylamino)propanamide R=187
N H x e ‘
L
A~ F
!
o S N N-5-(6-fluoropyridin-3-yD-6-(2- | b0 oo
146 \)J\N NN phenylethynyhpyridin-2-yl]-2- tRﬂ “8 P ’
b H s “/\ (methylamino)propanamide '
/’\/
s
) N 7 -(methviaming -N-[5-(6-
| o 2 (mct%_.tyl&r:n 10)-N-[5-(6 MAH=371:
147 NN SN methylpyridin-3-yhH-6-(2-phenyl- R=1 77
Hn H N [/\ cthynylypyridin-2-yl]propanamide R
—
N-[5-(4-cyanopyridin-3-y1}-6-[2-
148 (4-methylphenyljethynylpyridin- | M-+H=396;
N 2-yl]-2-(methylamino }propan- tR=1.79
armde
@
| zw(mqhyia.n’nlr}O}-Nm{6~-§2fjailwor}yi~ MH+H=433;
149 cthyny)-5-(5-phenvipyridin-3- . .
e A tR=2.12
yhpyridin-2-yljpropanamide
2-(methylamino)-N-[6-(Z-phenyl- | .. .
150 ethynyl)-5-(3-phenylphenyl)- M+H=432;

tR=2.41
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methyl 5-[2-[2-(3,5-
difluorophenyljethynyl]-6-[[2- A
, : . M+H=451;
151 (methylamine)propanoytjamino - o on
o o tR=1.82
HN pyridin-3-yllpyridine-2-
carboxylate
RN
i N
o N A N-[6-[2-(3,5-difluorophenyl)- V=443
N ) o1& e R 3;
152 \HLN/\N/\:%\ . ethynyl}-5 qumohn 13/1py11d'm. 2 (R—] 05
oy, H X yil-2-(methylamino)propanamide
~ t P
F
I
N~ . : L
I N-[6-(2-1s0quinolin-6-ylethynyl)-
(53 0 f Ny SN S-(4-methoxypyridin-3-yl)- M+H=438;
- SN S pyridin-2-yl}-2-(methylamino)- tR=1.17
N RS propanamide
I AN
N-[5-(4-methoxypyridin-3-yI)-6-
154 {(2-naphthalen-2-ylethynyl)- M+H=437,
‘ pyridin-2-yl}-2-(methylamino)- tR=1.48
propanamide
2-(methylaming )}-MN-[6-(2-
155 naphthalen-2-ylethynyl)-5-(2- M+H=477;
pyrroiidin-1-ylpyrimidin-5-y{)- tR=1.60
pyridin-2-ylpropanamide
2-{methylamino )-N-{ 5-(5-methyl-
156 3-phenyl-1,2-oxazol-4-y1)-6-(2- | M+H=487,
naphthalen-2-ylethynyhpyridin-2- tR=1.62
yi]propanamide
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2-(methylamino}-N-[5-[2-

(methylamimo)pyrimidin-5-yl]-6- | M+H=437;
{(2-naphthalen-2-ylethynyl)- tR=1.39
pyridin-2-yl}propanamide
2-(methylamino )-N-[5-(2-
methylsulfanylpyrimidin-5-y))-6- | M+H=454;
(2-naphthalen-2-ylcthynyl)- (R=1.62
pyridin-2-yljpropanamide
2-{methylamino }-N-[6-(2-
naphthalen-2-ylethynyly-5-(4- MA+H=450;
propan-2-yipyrimidin-5-yi)- tR=1.55
pyridin-2-yl]propanamide
N-{5-(4-cyanopyridin-3-yi)-6-[2-
(3,5-difluorophenyl)ethynyl}- M+H=41§;
pyridin-2-yl}-2-(methylamino)- tR=1.68
propanamide
2-(methylamino }-N-[5-(2-
morpholin-4-ylpyrimidin-5-yh)-6- | M+H=443;
(2-phenylethynylypyridin-2-yi]- tR=1.63
propanamide
N-[5-(7-fluoro-2-methylquinolin-
8-y1)-6-(2-phenylethynylpyridin- | M+H=439;
2-yl]-2-(methylamine )propan- tR=1.73

amide
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N-[5-(2-methoxynaphthalen-1- M+H=436-
163 y1)-6-(2-phenylethynyhpyridin-2- o o
, A § : . tR=2.02
yl}-2-(methylamino)propanamide
N-[6-(2-1s0quinohn-6-yicthynyl)-
(64 5-(1.3,5-trimethylpyrazol-4-yi)- M-H=437,
) pyridin-2-y1}-2-(methylamino)- tR=1.21
propanamide
i \( 2~amm.0—N—[;~g;~,3—d1me1:h_yl— 1,2- MAH=361;
165 I = oxazol-4-y1)-6-(2-phenylethynyf)- _
NN o - tR=1.27
NH, H \© pynidin-Z-ylipropanamide
E2e) tert-butylIN-[1-{[S-cyclopentyl-6-(2-phenylethynylipyridin-2-yijamine]-1-oxo-

propan-Z-yljcarbamate

PR
\]/,O\H,NH H \©
0

A mixture of tert-butyl-N-[1-[[5-bromo-6-(2-phenylethynyl)pyridin-2-yllamino]-1-oxo-

propan-2-yljcarbamate C2d (60 mg, 0.14 mmol), bromo(cyclopentyl)zinc (0.5 M solution

in THFE, 1.6 ml, 0.81 mmol}, Palladium(1l} acetate (1.5 mg, 0.01 mmol), 2-Dicyclohexyl-

phosphino-2',4" 6'-irisopropylbiphenyl (6.4 mg, 0.01 mmol} in toluene (0.25 ml) is stirred

at RT for 6 days. The reaction mixture is concentrated in vacuo and the product purificd by

P HPLC, Yield: 18 mg (31%). HPLC-MS: M+H=434; tR=1.97 min (*Method_5).
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WO 2013/127729 PCT/EP2013/053689

Example 166 Z-amino-MN-[5-cyclopentyl-6-(2-phenylethynyDpyridin-2-vi}-

0

N7 TN

O
i

5 A mixture of tert-butyl-N-[1-|[5-cyclopentyl-6-(2-phenylethynylypyridin-2-yllamino]-1-

propan-amide

oxopraopan-2-yl|carbamate E2¢ (18 mg, 0.04 mmol) and DCM:TFA (9:1, 2 ml) is stirred at

RT for 90 minutes. The mixture is diluted with DCM and extracted with a saturated

aqueous solution of NaHCO;. The combmed organic layers are dried over MgSO4 and

concentrated m vacuo. The product is purified by RP HPLC. Yield: 13 mg (94%).
10 HPLC-MS: M+H=334; tR=2.09 min (*Mecthod 1).

The following compound is preparced analogously:

# Molecular Structure Chemical Name HPLC-MS

Ny

N i 2 1 M6

' NN 2-amino~N-[6-(2-phenylethynyl)-5- M+H=308;
167 P\; H \\\f N propylpyridin-2-ylipropanamide tR=1.95

o

-

15 In a variant of the routc depicted in scheme 2, the following examples 168-172 arc

prepared:

G2ay 5-(3,5-dimethyl-1,2-0x2201-4-y0-6-C-phenylethynylpyridin-2-amine




10

i5

WG 2013/127729 PCT/EP2013/053689

A mixture of 5-bromo-6-(2-phenylethynyhpyridin-2-amine B2a (20 g, 73 mumol), (3,5-
dimethyl-1,2-oxazol-4-ylyboronic acid (24 ¢, 170 mmol), CsF (44 g, 289 mmol) tris-
(dibenzyhdencacctone)dipalladium(0y (10.28 g, 11.2 mmol), tri-tert-butylphosphonium
tetrafluoroborate (8.6 g, 296 mmol) and THF (200 ml) is stirred under argon atmosphere at
50°C for 1h. The mixture is filtrated and the precipitate washed with THF. The combined
organic layers are concentrated in vacuo, diluted with DCM and extracted with a saturated
aqueous solution of NaHCOx. The combined organic layers arc dried over MgS04 and
concentrated in vacuo. The product is purificd by NP chromatography. Yield: 122 ¢

(58%). HPLC-MS: M+H=290; tR=1.54 min (*Method 6).

The following compound is prepared analogously:

# WMelecnlar Structure Chemical Name

S-pyrimidin-5-yi-6-(2-quinolin-

G2b 6-ylethynyl)pyridin-2-aminc

E2D  tert-DutykM-[1-[[5-(3,5-dimethyl-1,2-0xa20+-4-yD-6-(2-phenylethynypyridin-

2-yllaminoi-1-oxopropan-2-yi-N-(irideuteriomethylcarbamate

A mixture of 2-[(2-methylpropan-2-yloxycarbonyl-(trideuteriomethylyamino Jpropanoic
acid (1.4 g, 6.79 mmoly and N,N'-dicyclohexylcarbodiimide (0.71 g, 3.46 mmol) in DCM
(20 ml) is stirred at RT for 30 minutes. This mixture is added to 5-(3,5-dimethyl-1,2~

oxazol-4-yl)-6-(2-phenylethynyl)pyridin-2-amine G2a (1.0 g, 3.46 mmel) and DIPEA

-104-
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(700 ul; 4.12 mmol) in DCM (10 mi). After stirring for 7 days at RT the reaction mixture
is filtrated, concentrated in vacuo, and the product purifiecd by RP HPLC. The product

(1.29 g, 78%) is used directly in the following step.

5  Example 168 N-[5-(3,5-dimethyl-1,2-0xaz01-4-y1}-6-(Z-phenylethynyDpyridin-2-vij-

Z-(irideuteriomethylamino)propanamide

\io‘
t;fN

o ’EIT n
i
NN

"\

: |
2H» N H :\A"\ Ry
e i j
H ZH P

A mixture  of  tert-butyl-N-[1-[[5-(3,5-dimethyl-1,2-0xazol-4-y1)-6-(2-phenylethynyl)-
10 pyridin-2-yllammoJ-1-oxopropan-2-yl}-N-(trideuteriomethylycarbamate  E2f  (1.29 g,
2.70 mmoly and DCMITFA (9:1, 20 ml} is stirred at RT for 2 h. The mixturc is diluted with
DCM and extracted with a saturated aquecus solution of NaHCOs. The combined organic

layers are dried over MgB8Gy and concentrated in vacno. The product is purified by RP

Example 169 2-(ethylamino)-M-[5-pyrimidin-5-y-6-(2-guinolin-6-ylethynyDpyridin-

Z-yifbutanamide

g N N o
\15%4 H %\E’% =
( E F \Nf

20 S-pyrimidin-5-yl-6-(2-quinolin-6-ylethynylypyridin-2-amine G2b (600 mg, 1.86 mmol) is
mixed with NMP (10 ml) and DIPEA (1.42 ml, 8.35 mmel). 2-Bromobutanoy! bromide
(985 ul, 8.17 mmol) 13 added dropwisc. The mixture stirred for 1 h at RT. The mixturc is
diluted with DCM and extracted with a saturated aqueous solution of NaHCGO;. The

corabined organic layers are dried over MgSOy4 and coucentrated in vacuo. The crude
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intermediate is mixed with a THF solution of methylamine (2 mol/l, 5 ml, 10 mmol) and
stirred at RT for 16 h. The mixture is diluted with DCM and extracted with a saturated
aqueous solution of NaHCOs;. The combined organic layers arc dried over MgSQOy4 and
concentrated in vacuo. The product is purified by RP HPLC. Yicld: 250 mg (32%).

HPLC-MS: M+H=423; tR=1.25 min (*Method 1).

A

The following example is prepared analogously:

# Molecular Strocture Chemical Name HPLC-MS
& o
P NG 2-(ethylamino)-N-[5-
(70 u ji\ P pyrimidin-5-y1-6-(2-quinolin-6- | M+H=437;
x\‘JH ﬁ N™ ~ yiethynyhpyridin-2-yil- tR=1.29
[/ 2 butanamide
N

10 Examples 171-172 are obtained by further modifying example 166:
Example 171 N-{5-(3,5-dimethyi-1,2-0x220-4-y[}-6-2-pheayiethynyDpyridin-2-vil-

2-(propan-2-ylamine)propanamide

T
O ’i'/‘-;;;.\‘ o, Iy N
f
'\.VTJ:L‘\ N - 1\ i&\
nH H o j
o i
| o

(5 A mixture of Z-amino-N-[5-(3,5-dimethyl-1,2-oxazol-4-y1)-6-(2-phenylethynyl)pyridin-2-
ylipropanamide (cxample 165, 20 mg, 0.06 mmeol), propan-2-one (16.2 ml, 0.28 mmol),
acctic acid (4 ul, 0.07 mmol), MeOH (0.5 ml) and sodium cyanoborobydride (5.5 mg,

0.08 mmol)} is stirred at 50°C for 30 minutes. The reaction mixture 18 concentrated in vacuo

20 {R=1.52 min (*Method 1}.
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The following example 1s preparcd analogously:

# Molecular Structure Chemical Name HPLC-MS
Q
“ [N N-[5-(3,5-dimethyl-1,2-oxazol-
7 o0 4-y1)-6-(2-phenylethynyl)- M+H=403;
ﬁ N™ ™Sy < pyridin-2-yi|-2-(propylamine)- tR=1.38
A~ ANH ; propanarnide
-

BZgy tert-butyl-N-{1-[[5-(4,6-dimethylpyrimidin-5-yD-6-(2-naphthalen-2-ylethynvyi)-
5 pyridin-2-vi]amine]-1-oxopropan-2-yi]-N-methylcarbamate
N
0
0 ”"TN
'\‘H'LN N “

o N F A
’k " E/@
O N

A mixture of [6-[2-[methyl-[(2-methylpropan-2-yloxycarbonyllamine Jpropanoylamino |-

2-(2-naphthalen-2-ylethynylypyridin-3-yllboronic acid D2b (50 mg, 0.11 mmol), 5-bromo-
10 4,6-dimethylpyrimidine (26 mg, 0.14 mmol), Dichlorobis{triphenylphosphine)-
patladium{I) (8 mg, 0.01 mmol), Wa,CO; (34 mg, 0.32 mmol), dioxane (0.9 ml),
MeceOH (0.3 ml) and water (0.1 nal) is stirred under argon atmosphere for 2 b at 80°C. The
mixture 18 concentrated in vacuo and the product purified by RP HPLC. Yield: 12 mg

(21%). HPLC-MS: M+H=536; tR=2.22 min (*Mcthod 6).

Example 173 N-[5-(4,6~dimethylpyrimidin-S-yD-6-(2-naphthalen-2-ylethyunyi)-

pyridin-2-yi]-2-(methylaminojpropanamide
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ethynyl)pyridin-2-ytjamino]- I -oxopropan-2-yl}-N-methylcarbamate

PLTIEP2013/053689

tert-butyl-N-[ 1-[[5-(4,6-dimethylpyrimidin-5-y1)-6-(2-naphthalen-2-yl-
E2g

(12 mg,

0.02 mmol) and DCM:TFA (9:1, 5ml) is stirred at RT for 60 minutes. The mixture 18

diluted with toluene (10 ml) and concentrated in vacuo. The product is purified by RP

HPLC. Yield: 6 mg (61%). HPLC-MS: M+H=436; tR=1.38 min (*Method 1).

The following cxamples are prepared analogously:

i Molecular Structure Chemical Name HPLC-MS
Q
N7R N 2-{methylaming }-N-[5-(2-methyl-
. o iﬁ& imidazo[12-a]pyridin-3-y)-6-(2- | M+H=410;
\(ﬁw e phenylethynylypyridin-2-y1}- tR=1.27
HN. \O propanamide
O
/
NH - . .
N-[5-(1,3~dioxoisomdol-5-y1)-6- M =475
175 (2-phenylethynyhpyridin-2-yi]-2- | . =77
\ S tR=1.66
(methylamino)propanamide
dimethyl 5-[6-[[2-(methylamino}-
176 propanoyljamine]-2-(2-phenyl- | M+H=472;
’ cthynyl)pyridin-3-yllbenzene-1,3- |  tR=1.87
dicarboxylate
2-(methylamino )-N-{5-(9- Ty
177 oxofluoren-2-yl)-6-(2-phenyl- NiRl—:’z %548’
cthynylpyridin-2-yljpropanamide '
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2-(methylamine)-N-[5-(8-0xo0-
178 6,7-dihydro~-5H-naphthalen-2-yl}- | M+H=424;
6-(2-phenylethynyhpyridin-2-yl]- tR=1.83
propanamide
N-[5-isoquinolin-1-yi-6-(2- . -
i ! Lii— 7.
179 phenylethynylpyridin-2-yi}-2- Mt,;ii} ~ 4;(; ’
{methylamino)propanamide e
C
N=
N | N
\fz\o 2-(methylamino)-N-{6-(2-phenyl-
<0 0 asS cthynyl)-5-(4-pyridin-4- M+H=439;
\,)L\ ,[ 2 ylthiophen-3-yDpyridin-2-yl]- tR=1.91
N N N N propanamide
E =z
@,
AN
“ ;j\l/ 2-(methylamino)-N-[5-(6- VA H=402-
181 9 f\/ nitropyridin-3-y1)-6-(2-phenyl- ) (R=1 83 ’
\(lLin!i/ NT Sy N ethynyDpyridin-2-yl]propanamide D
HN. ,
i o
O
('\; \ij/ N-methyl-5-[6-[[2-(methyl-
- 0 sf’\ SN amino)propanoyllamino-2-(2- | M+H=414;
o \H’\N N phenylethynyDpyridin-3-yli- tR=1.67
N oS B pyridine-2-carboxamide
G
K\)L NH, 5-[6-[[2-(methylamino)-
13 o FM/N propanoyljamino]-2-(2-phenyl- M+H=400;
; \)kNAN//‘\ “ cthynyDpyridin-3-yljpyridine-2- tR=1.56
M S B carboxamide
=
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N-{5-(4-chlorophthalazin-1-yi)-6-
(2-phenylethynyDpyridin-2-y1}-2-
(methylamino)propanamide

M-HH=442/
444;
{R=1.89

185 2 DS
NN N

2-(methylamino }-N-[5-(7-methyl-
Z-pyridin-4-ylimidazol 1,2-al-
pyrdin-3-y-6-(2-phenyl-
cthynylipyridin-2-yl]propanamide

M+H=48T,
{R=1.32

PN TN N-[5-(2,4-dimethyl-1,3-thiazol-5- |\ oo
186 \/LL ,( P yh-6-(2-phenylethynylypyridin-2- | tR-—-‘i?%.E% ’
N ﬁ N ™ 1 yl}-2-{methylamino)propanamide -
L~
|
Q. {,N\ﬂ
AN 2-{methylaming)-N-[5-(3-methyl-
187 !% | 4-oxoquinazolin-6-y1)-6-(2- M+H=438;
- Q1 phenylethynylpyridin-2-y1]- tR=1.65
~. ~ o . A Py
o NTNT SN - propanaride
e
o
\[ 0
N , . .
o 4 2-{methylaminoe ))-N-[5-(5-methyl- AT
188 \KU‘N/ENJ\\ 1,2-0xaz0l-4-yh)-6-(2-phenyl- Mtill :67.} ’
N, \\[ N ethynyhpyridin-2-ylpropanamide e
~F
™
o) NS MN-[5-(1,5-dimcthylpyrazol-4-yi)- ,
. | f N ot MAH=374;
189 \!)j\N SN T 6-(2-phenylethynylypyridin-2-y1}- Aﬁjj} );) ’
N T 2-(methylamino)propanamide R
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2-(methylarino }-N-[5-(1-methyl-
190 S-phenylpyrazol-4-yl)-6-(2- M+H=436,
phenylethynyl)pyridin-2-yl}- tR=1.92
propanamide
N/'
NN bl NS
= 2-{methylamino }-N-[5-[2-{4-
(0] o N methylpiperazin-1-yhpyrimidin- | M+H=456;
’ M I\ = 5-y1}-6-(2-phenylethynylpyridin- tR=1.45
\i/ N N SNw ) ’ et
py M S S 2-ylipropanamide
~ 1 /J
f—”\
N NN
d N-[5-(2-imidazol-1-ylpyrimidin-
197 O S SN 5-yh)-6-(2-phenylethynyhpyridin- | M+1H=424;
o ~ iLN NS 2-y1]-2-(methylamino ypropan- tR=1.36
H]\j\ H RN [ X armdce
P
~
O
o= methyl 4-[6-[[2~(methylaming)-
193 N propanoyllamine|-2-(2-phenyl- M--H=404;
. fj cthynyDpyridin-3-yl}-1H- tR=1.15
i . pyrazole-3-carboxylate
0
N A _
i il)J ? methyl 5-[6-[[2-(methylaming )-
194 0 {‘\\ SN propanoyljamino]-2-(2-phenyl- MA-H=416;
‘ j\N/l\N" S ethynylypyridin-3-ylpyrimidine- tR=1.27
N F x 2-carboxylate
P
\
Q;} .!“:—r" § f-"" i >t i i L "“' - = By
%)\ S ( N-[5 ‘(:333 dm?uhyhmjdf-w.ol 4-yl) MAH=374;
195 AN 6-(2-phenylethynyDpyridin-2-yi]- P
e ‘ S - tR=1.19
v, “/\ 2-{methylamine)propanamide
4
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N-[5-(3-benzyl-5-methylimidazol-
4-y[)-6-(2-phenylcthynyDpyridin- | M+H=450;
2-yl]-2-{(methylamino )propan- tR=1.34

amide

196

D3a) tert-butyIN-{1-{[4-chloro-6-(2-phenylethynyhpyridin-2-yllamine]-1-
A 3 YL Yij 1

P

oxopropan-2-yicarbamate

Cl
o B0 %ﬁ\
\{,OEN.\}/ ﬁ/EN \\\:_\@
}/

A mixture  of  2-[(2-methylpropan-2-yhoxycarbonylamino |propanoic  acid  (1.17 g,
6.19 mmol), 4-chloro-6-(2-phenylethynyDpyridin-2-amine B3a {1.09 g, 4.76 mmol),
tricthylamine (3.63 ml, 25.7 mmol) HATU (2.89 g, 7.61 mmol) and NMP (3.75 ml) is
10 stirred at 40°C for 60 h. 2-[(2-methylpropan-2-yloxycarbonylamino jpropanoic  acid
(0.72 g, 3.81 mmol) and HATU (1.45 g, 3.81 mmol) 15 added to the mixture and stirring
continued for 48 h at 60°C. At RT watcer is added and the mixture extracted with DCM.
The combined organic layers are dried over MgSO4 and concentrated in vacuo. The
product is purified by RP HPLC. Vield: 712mg (37%). HBPLC-MS: M+H=400;
15 tR=2.27 min (*Method 2).

Example 197  Z-amino-N-[4-chloro-6-(Z-phenylethynyvl)pyridin-2-vlpropanamide

g
o /E’\
\)LN N
{ N
NH, S ™
L

112
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A mixture of fert-butyIN-[1-[[4-chloro-6-(2-phenylethynyl)pyridin-2-yl]amino]-1-0x0-
propan-2-yllcarbamate D3a (20 mg, 0.05 mmol) and DCM:TFA (9:1, 1.8 ml) is stirred at
RT for 90 minutes. The mixture is diluted with DCM and extracted with a saturated
aqucous solution of NaHCO;. The combined organic layers are dried over MgSO,4 and
concentrated in vacuo. The product is purified by RP HPLC. Vield: 14 mg (93%).
HPLC-MS: M+H=300; tR=1.92 min (*Method_1).

Exaraple 198  2-(methylaming)-N-{6-(2-phenylethyny-4-(trifluoromethyDpyridin-2-
viipropanamide

.
-

Foi-F
o &
e

g N
HN._ 1 “\T'»”E
iy

A mixture of 2-[methyl-[{2-methylpropan-2-yhoxycarbonyljaminojpropanoic  acid

BN

(620 mg, 3.05 mmol) and N,N'-dicyclohexylcarbodiimide (315 mg, 1.53 mmol} in BCM
(4 wl) is stirred at RT for 30 minutes. This mixture is added to 6-(2-phenylethynyl)-4-
(trifluoromethyDpyridin-2-amine  B3b (100 mg, 0.38 mmol) and DIPEA (73 pl;
0.42 mmol) in NMP (5 ml). After sturing for 6 days at 50°C the reaction mixture is
concentrated in vacuo and the boc-protected product purified by NP chromatography. The
boc-protected product is treated with DCM:TEA (9:1, 4 ml) for 1.5 h at RT. This mixture
is diluted with DCM and extracted with a saturated aqueous solution of NaHCO;. The
combined organic layers are dried over MgSO, and concentrated in vacuo. The product is
purified by RP HPLC. Vield: 102 mg (8%). HPLC-MS: M+H=348; R=1.46
(*Method 1).
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The following example is prepared analogously starting from compound C3e:

# Molecular Structure Chemical Name HPLC-MS

N-[4-methoxy-6-(2-phenyl-

ethynyl)-5-pyrimidin-5- M+H=388;
ylpyridin-2-yl]-2-(methyl- tR=1.10

aminojpropanamide

5 DB3b)  tert-butyl-N-{i-|[4-methyi-6-(2-phenyiethynyhpyridin-2-yijamino|-1-

oxopropan-2-yljcarbamate

0

\]L Tf j \ﬁx\N”' \i\

0O

A mixture of tert-butyIN-[I-[[4-chioro-6-(2-phenylethynylypyridin-2-yl]amine]-1-oxo0-

10 propan-2-yl]carbamate D3a (40 mg, 0.10 mmol), 2.4,6-trihydroxy-1,3,5,2,4,6-trioxatri-

bormane (36 ul, 0.26 mmoly, Tetrakis(triphenyiphosphine)palladium(0) (16.6 mg,

0.01 mmot), potassium carbonate (41.5 mg, 0.30 mmeol), 1,2-dimethoxyethanc (600 pl) and

water {100 ul) is stirred for 2 day at 80°C. The mixture is concentrated in vacuo and the

product purificd by RP HPLC. Yield: 2 mg (5%). HPLC-MS: M+H=380; tR=2,18 min

—
%41

(*Method_2).

Example 200 2-amino-N-{4-methyl-6-2-phenylethynyDpyridin-2-yllpropanamide

~114-
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A mixture  of  tert-butyl-N-[ 1-[[4-methyl-6-(2-phenylethynylpyridin-2-yl]amino]-1-
oxopropan-2-yl]jcarbamate D3b (2 mg, 5 pmol) and DCM:TFA (9:1, 400 ul) 1s stirred at
RT for 4 hours. The mixture is diluted with DCM and extracted with a saturated aqueous
solution of NaHCO4. The combined organic layers are dried over MgSO4 and concentrated

in vacuo. Yield: 1.5 mg (quant.). HPLC-MS: M+H=280; tR=1.77 min (*Mcthod 1).

Example 201 2-(methviamine}-N-[6-(Z-phenylethynyD-5-pyrimidin-S-yl-4-(trifluoro-
methyDpyridin-Z-ylipropanamide
FuF _N
TFEON
IO E‘j SN
HN\rU\N N
H o R
\©

Under stirrmg at 0°C 2-bromopropanoyl bromide (44 ul, 0.42 mmol) is added dropwise to
a mixture of 6-(2-phenylethynyl)-S-pyrimidin-5-yl-4-(trifluoromethypyridin-2-amine C3d
(95 mg, 0.28 mmol), tricthylamine (59 ul, 0.42 mmol), DMAP (0.3 mg, 3 pmol) and
dioxanc (1.4 ml). The mixture 1s warmed to RT and stirred for [ h. Methylamine (solution
in THF 2 mol/l, 1.4 ml, 2.8 mmol) is added and stirring continued for 6 h. The mixture is
concentrated m vacuo and the product purified by RP HPLC. Yield: 45 mg (38%).
HPLC-MS: M+H=426; tR=1.27 min (*Method 1).

The following example is prepared analogously:

# Moiecuiar Struciure Chemicsi MName HPLC-M&

N-[4-chloro-6-(2-
phenylethynyl)-5-pyrimidin- M-+H=392;
5-ylpyridin-2-y1]-2-(methyl- tR=1.19

ammino )propanamide

[yl
<<
[
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E4a) tert-butyl-N-{i-oxo-1-[{1-(2-thiophen-3-yiethynylisoguinokin-3-yijamino|-

propan-2-yilearbamate

A mixture  of  tert-butyl-N-[1-[(1-bromoiscquinolin-3-ylyamino]-1-oxopropan-2-yl}-
carbamate Bda (150 mg, 0.38 mmol), 3-cthynylthiophene (45 mg, 0.42 mmol), copper(l)
odide (7 mg, 0.04 mmol), Dichlorebis(triphenylphosphine)palladium(Ily (27 mg,
0.04 mmol) and DIPEA (200 ul, 1.2 mmol) is stirred under argon atmosphere in NMP

{1 ml) for 1 hat 80°C. The mixturc 18 concentrated in vacuo and the product purified by

Example 203 2-amino-N-{{-(2-thiophen-3-ylethynyhisoquinolin-3-yipropanamide

A mixture of tert-butyl-N-[I-oxo0-1-[[1-(2-thiophen-3-ylethynyhisoquinolin-3-yljamino]-
propan-2-ylicarbamate E4a (102 mg, 0.24 mmol) and DCM:TFA (9:1, 2 ml) is stirred at
RT for 1 h. The mixture is diluted with toluene (10 ml) and concentrated in vacuo. The
product is purified by RP HPLC. Yield: 65 mg (84%). HPLC-MS: M+H=322;
tR=1.84 min (*Method 1).
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The {ollowing examples arc prepared analogously:

# Molecular Structure Chemical Name HPLC-MS
N
P : .
o 2-ammo-N-{ 1 -(Z-phenyl- MAH=316:
204 ~ z ethynyhisoquinohn-3-y{j- g
NN YVISOQuINonn=3-y (R=1.92
N IANZEN propanamide -
2 d P
o [ i 2-amino-N-[1-[2-(4-methyl- MAE =330
205 ﬂ\N’ M/\\ pI‘L@J‘;yI)cihyny]}isoq;uinoiin-- ' 11{—2 G;’
N, NN 3-yl]propanamide
”\fl\
O
%\ | = 2-amino-N-[ 1-(2-pyridin-2- MAH=317-
206 ~ 2 ylethynylyisoquinolin-3-y1]- o e
NN N > , =
IEJ/H.7 Ho \TN\\g propanamide =154
7y
5 /(L,,é 2-amino-N-[1-{2-(4-
s TP chlorophenyljethynyl}- M+H=350/35
) N 2 3 ‘
207 YOONTNTY isoquinolin-3-yl]propan- 2;tR=2.05
amide
2-amino-N-[ 1-(2-thiophen-2- MAF=327-
208 ylethynylisoquinolin-3-vi}- | t}:):-"::i‘%%?d?
propanamide oo
G N e e e
\Hj\ f,J\ 2-amine-MN-[6-]2-(4- =230
209 CoNN X methylphenylethynyilpyridi |, 70"
NH, N JEtyRyIp: tR=1.79
2 | n-2-ylipropanamide
0 /E\I .
| _ 2-amino-MN-[6-[2-(2,4- , ,
~ o ; - \ K +H= \).
210 AN N difluorophenylethynyl]pyrid M_ H 302;
NH, NS N tR=1.71
2 i in-2-yl}propanamide
N
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# Molecular Structure Chemical Name HPLC-MS
P ino-N-[6-[2-(
A P 2-amino-N-[6-[2-(4- =100
211 NN N chlorophenylethynylipyridin M ?_l 300;
NH, B ol 0 tR=1.82
g, -2-ylipropanamide
P 2-amino-N-[6-[2-(3,4
p L=amIno-MN-{ 0~ 2-( 3,4~
NN S - . N > M+H=302;
212 \P{JHP A \/\/% dlﬂupropheg}fl)q:hyn}il Ipyrid (Re1.72
P in-2-yllpropanamide
F
0 /Ll/\ 2-amino-N-[6-[2-]3-
713 \)J\N N/)\ Q (morpholine-4-carbonyl)- M+H=379;
- iiin H i \/U\N’\ phenyliethynylpyridin-2- tR=1.41
) Lo vi]propanamide
O 7S
A A oxan-4-yimethyl 3-[2-[6-[[2-
214 \?&4 {\i NNy x 1§ o aminopropanoyl]- M+H=408;
- z P amino Jpyridin-2- tR=1.78
yijethynylibenzoate
\/O :
00 2-amino-N-[6-(2-pyridin-3
2-amino-N-[6-(2-pyridin-3- LN -
215 \HLE}* NT Ny ylethynyDpyridin-2- M!i} %67’
NH, SN ) . tR=1.33
: > yllpropanamide
O = s .
| 2-amino-N-[6-(2-thiophen-3- rTAe
P NN N . ) - M“I‘¥:27Z,
216 b A ylethynyl)pyridin-2- _
NH A ) . tR=1.62
z L yllpropanamide
AR
Q /Q\l 2-amino-N-[6-(2-thiophen-2- .
217 P lethynyDpyridin-2- MHH=272;
2 A R ylethynylpyridin 5y M
NH, H = ; . tR=1.75
2 Ly ylipropanamide
' 2-amino-N-[6-(2-pyridin-4
218 N al?sgayny[ﬁp;g:;;ﬂ | M=
- NH, 1 x : e R=1.30
2 Lo ylipropanamide
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Molecular Structure

Chemieal Name

HPLC-MS

2-amino-N-[6-[2-(4-
fluorophenyljethynyllpyridin
-2-yllpropanamide

M+H=284;
tR=1.68

2-amino-N-[6-[2-(3-
methoxyphenylethynylipyri
din-2-ylipropanamide

M+H=296;
tR=1.69

2-amino-N-[6-[2-(3-
methylphenyDethynyljpyridi

vllpropanamide

N, L ; n-2-yl]propanamide R=1.82
O = .
\r/jJ\N/EN/ N 2aminoN[O-2-2- | a0
H APt chlorophenyhethynyllnyridin o om
NH, O 2 ..y]'}prorammi&é R=1.82
RN
\j\ ® o methyl 3-[2-[6-[2- 30
. NN X T aminopropanoytlaminojpyrid | R=1 ‘68 ’
2 P in-2-yllethynyllbenzoate o
e
- /ll\. E ’___? g W " - oy -
\H N NJ\ 2-araino-N-[6 (3.p‘.hu:1ylprop M+H=280;
NH, 1~ynyi)pyrld1r.1—2_ Re=1 64
Z yllpropanamide o
\|
O ‘*L 2-amino-N-[6-[ 2~
- /"LN N N {cyclohexen-1- M+H=270;
e NH, N yhethynylipyridin-2- tR=1.78
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A mixture  of  tert-butyl-N-[1-[(1-cthynylisoquinolin-3-yhamino|-1-oxopropan-2-yl]-

WO 2613/12772% PCT/EP2H13/053689

E4b) tert-butyl-N-{1-ox0-1-[[1-[2-(1,3-thiazol-4-yDethynyl]isoguinolin-3-yljamine|-

0 )\/E\%’j
\rﬁ“w A

i
N 2
T s
O .

propan-2-yijcarbamate

carbamate Dda (50 mg, 0.15 mmeol), 4-bromo-1,3-thiazole (24 mg, .15 mmal}, copper(l)
iodide (3 mg, 0.02mmol), Dichlorobis(triphenylphosphine)palladium(Ily (10 mg,
0.01 mmol) and DIPEA (75 pl, 0.44 mmol) is stirred under argon atmospherce in NMP

(1 ml) for 2 h at 80°C. The mixturc is concentrated in vacuo and the product purificd by

Example 226 2-amino-M-[1-12-(1,3-thiazol-4-yhethynyllisoguinelin-3-yl propan-

amide

A mixture  of tert-butyl-N-[1-oxo-1-{[1-[2-(1,3-thiazol-4-yDcthynyl]isoquinolin-3-yl]-
aminolpropan-2-yljcarbamate E4b (12 mg, 0.03 mmol) and DCMITFA (9:1, 3 ml) 1s
stirred at RT for 1 h. The mixture is diluted with DCM and extracted with a saturated
aquecus solution of NaHCGO;. The combmed organic layers are dried over MgSOy4 and

concentrated in vacuo. The product is purified by RP HPLC. Yield: 2 mg (22%). HPLC-
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The following examples are prepared analogously:

i Molecuiar Structure Chemical Name HPLC-MS
2—_&1"11@_0":1»_{.1 -[2-§ 1 ,.jithiazoLS» M+H=323:
227 yhethynyllisoquinolin-3-yl}- =
) . tR=1.59
propanamide
l X
! P
20 L 2-amino-N-{1-[2-(3,5-dimethyl- | oo b
228 o NN Y phenylyethynyllisoquinolin-3- | & .7 07
NH i N e ~ s RN t}{_zib
2 | P yilpropanamide
S
8 /
| 2-amino-N-{1-[2-(3,5- =157
229 ﬁ)j\ NN N e difluorophenylethynyl]- M,'E_} 352,
w ~ | CImon © " tR=2.01
N ] P 1soquinolin-3-yljpropanamide
D 2-amino-N-[6-[2-(2,6
- - {:: -aMinG-N-{ 0~ 2-{ £,0- ATy =7 .
230 W)Lﬁ NT difluorophenyl)ethynylipyridin- M ]E 302,
NH,, . tR=1.50
2-ylipropanamide
F
SN S 2-amino-N-[6-[2-(3,5- Ty
231 N, T S “' | dichlorophenylyethynyllpyridin- M,Lf 3)34 ’
2 ; i .. tR=] 85
1 2-yllpropanamide
Ci
o 7 :
~ J/ P 2-amino-N-[6-{2-(2- PN
CNTUONT TSR ot v af Novridin.g. | MTH=280;
232 X S methylpheaylethynyllpyridin-2- L
N, | D yilpro anamidc (R=1.86
J ylpropanam
o X
\[)LN/EN/I\Q\ i 2-amino-N-[6-[2-(3,5- MAH=303
233 nH, e F difluorophenyl)ethynyljpyridin- on
2 ; o ] tR=1.80
7 Z-yllpropanamide
F
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# Molecular Structure Chemical Name HPLC-MS
O I =
) Yu\ﬁ N - 2—ammo~1\i~[6~[2~(];E—,Ft~1r§doln6- M+H=305;
234 NH, 1 yhethynyllpyridin-2- A
yl]propanamide
|
H
o  Zramino-NA6-[2-(3,5- o
235 dimethylphenylethynyllpyridin- R=2 07
Z-yllpropanamide T
2-ammino-N-[6-[2-(2,6- e,
236 NN N dichlorophenylethynyllpyridin- \/IP_i 334;
NH, oS g T tR=1.90
z L 2-ylpropanamide
Cl
9 H/\ 2-amino-N-[6-[2-(1,3-thiazol-2-
. A . FH=273;
237 J\g/\ N g yhethynyllpyridin-2- Mf;{ii] "éz;
NH, i) yl]propanamide o
1 j\ 2-amino-N-[6-[2-(1,3-thiazol-4- |
= - I M+H=273:
238 \Nil\ﬁ N %\(N yhethynyllpyridin-2- vi;il 27;"
2 iy yllpropanamide e
-3
P 2-amino-N-[6-[2-(1,3-thiazol-5
) -amino-N-[6-[2-(1,3-thiazol-5- ST
239 \I)Lﬁ N \\\\/S yhethynyllpyridin-2- M{;;% | %);3’
NA, LA\? yi]propanamide s
L j 2-amino-M-|6-[2-(furan-3- MLH=256-
240 NN yhethynylpyridin-2- T iR=1.46 -
ylipropanamide AR
~amino-N-T6-I2-( furan-2- _
2-amino-N-{6-[2 _{jfum*x M+1=256:
241 yhethynylpyridin-2- R=1.50
yllpropanamide ’
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# Meolecular Structure Chemical Name HPLC-MS
00 2-amino-N-[6-(2-naphthalen-2
L P ~amino-IN-{ o-(Z-napntnaien-2- M-+H=316:
, NTNT Ty e ridin-2- PN
242 \E\gﬁ N S yicthyi?yl}pyrid‘m 2 (R=103
2 PP yllpropanamide

FSa) tert-butyl-MN-[1-{|5-]benzenesulfonyi{methyDamino|-6-(2-phenviethynyl)-

pyridin-2-yllaminel|-l-oxopropan-2-yl}-N-methylcarbamate

O [ S Y
P
N ™
Xt e
A 7

A mixture of 2-[methyl-{(2-methylpropan-2-yhoxycarbonyl]amino Jpropanoic acid (54 mg,

0.26 mmol) and N, MN'-dicyclohexylearbodiimide (27 mg, 0.13 mmol) in DCM (1.5 ml) is

stirred at RT for 20 minutes. This mixture is added to N-[6-amino-2-(2-phenylethyayl)-

pyridin-3-yl}-N-mcthylbenzenesulfonamide ESa (16 mg, 0.04 mmol) and DIPEA (9 ul;

0.05 mmol) in DCM (0.5 ml). After stirring for 4 days at 40°C the reaction mixiurc is

diluted with DCM and extracted with water. The combined organic layers are dried over

without further purification.

Example 243 N-[5-benzenesulfonyl{(methyhamino|-6-(2-phenylethynyDpyridin-2-

ylj-2-(methylamino)propanamide

Q =

? Yy
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A mixture of tert-butyl-N-[1-[[5-[benzenesulfonyl(methyl)amino]-6-(2-phenylethyny!)-
pyridin-2-yljamino}-1-oxopropan-2-yl}-N-methylcarbamatc FSa (25 mg) and DCMITFA
(9:1, 3 ml) is stirred at RT for 2 h. The mixture is diluted with DCM and extracted with a
saturated aqueous solution of NaHCO:. The combined organic layers are dried over

MgSOy and concentrated in vacuo. The product is purified by RP HPLC. Yield: 7 mg.

¥5b) tert-butyb-N-methy}-4-[1-[{5-[methyl{oxane-4-carbonyhamine]-6~(2-phenyl-

ethynylpyridin-2-yijamino|-1-oxepropan-2-yilcarbamate

N.
O"‘“\T’ -
e S

I~

At RT NaH (60% dispersion in mineral oil, 2.3 mg, 0.0.06 mmol) is added to tert-butyl-N-
methyl-N-[1-[[5-(oxane-4-carbonylamino))-6-(2-phenylethynyhpyridin-2-yljamino}-1-oxo-
propan-2-yljcarbamate E5b (35mg, 0.04 mmol) in THF (I ml). After stirring for
10 minutes dimethylsulfate (4 pf, 6.06 mmol) is added to the mixture and stirring
continued for 20 minutes. The mixture is concentrated in vacuo and the product purified by

RP HPLC. Yield: 5 mg (23%). HPLC-MS: M+H=521; tR=2.06 min (*Method 2).
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Example 244 N-methyl-N-[6-[2-(methylamino)propanoylamino|-2-(2-phenyi-
ethynyDpyridin-3-yijoxane-4-carboxamide

P
¢ T0

o%‘/u
N
ORI G
A itf,
Y UONTON

HN. ‘}/‘%
.,,%\/.x'

5 A mixture of tert-butyl-N-methyl-N-[ 1-[[5-|methyl{oxanc-4-carbonylyamino]-6-(2-phenyl-
ethynylpyridin-2-yljamino|-1-oxopropan-2-vljcarbamatc F5b (5 mg) and DCMTFA (9:1,
T ml) is stired at RT for 100 minutes. The mixture is diluted with DCM and extracted with
a saturated aqueous solution of NaHCOsz, The combined organic layers are dried over
Mg80, and concentrated in vacuo. The product is purified by RP HPLC. Yield: 7 mg.

10 HPLC-MS: M+H=421; tR=1.33 min (*Mcthod 1).

The following examples arc prepared analogously. For examples 214-215 the alkylation

step (transmoration D5->E5) is skipped.

# Molecular Strusture Chemical Name HPLC-MS
O .
= MN-[6-[[2-(mcthylamino)-
245 o S NH propanoyltjamine ]-2-(2- M+H=301;
- 1§ NN S phenylethynyhpyridin-3-ylj- tR=1.41
H \\ P -> . >: ) ey . N
HN._ \](i cyclopentanecarboxamide
y
O™ N-[6-[[2-(methylamino)-
246 o Y propanoyliamino [-2-(2- M+H=407;
£ ,E l phenylethynyDpyridin-3-vyl]- tR=1.25
NTUNT Ty o
Hn. T \@ oxane-4-carboxamide
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N-methyl-N-[6-[[2-(mcthyl-
amino)propanoylfamino}-2-(2- M+H=413;
phenylethynyDpyridin-3-yl]- tR=1.36

benzamide

247

N-methy-N-[6-[[2-(mcthyl-
amino ypropanoyi jamine |-2-(2- MHH=405;
phenylethynylpyridin-3-yl]- tR=1.44

cyclopentanecarboxamide

248

Biological Methods

XIAP BIR3 and cIAP1 BIR3 binding assays (DELFIA)
BIR3 domains of human XIAP (covering amino acids 241 to 356; XIAP BIR3) and ¢IAP]

{covering amino acids 256 to 363; cIAPT BIR3) were expressed and purified from Ecoli as
GST-fusion proteins. Peptide AVPIAQKSE-Lys(Biotin), representing  the N-terminus of
mature human SMAC (SMAC peptide), was used as Interaction partner in the protein-
peptide mteraction assay.

BIR3 domains (10 nM) were incubated with SMAC peptide {10 nM) in Assay Buffer
(50 mM Tris, 120 mM NaCl, 6.1% BSA, I mM DTT, 0.05% TritonX100) for one hour at
room temperature in the presence of inhibitiory compounds. The assay mixture was
transferred to a strepatvidin coated plate and incubated for one hour at room temperature to
allow binding of the biotinylated peptide and associated BIR3 domains to the plate. After
several washing steps Eu labeled anti-GST antibody (e.g. Perkin Elmer DELFIA Eu-N1-
antiGST AD0250) was added to detect BIR3 domain-SMAC peptide intcractions
according to Perkin Elmer’s instructions. Bricfly, the antibody was added (dilution 1:5000
in Perkin Elmer DELFIA Assay Buffer 2013-01) and incubated for one hour. After 3
washing steps using Delfia Washing Buffer (Perkin Elmer DELFIA Wash 2013-05),
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Enhancement Solution (Perkin Elmer Enbancement Asolution 2013-02) was added and
incubation continued for 10 minutes. Time rcsolved Europium fluoresecence was
measured m a Wallac Victor using Standard assay settings.

1Csq values for mhibitory compounds were calculated from assay results obtained by
incubating BIR3 domains with SMAC peptide in the presence of serially diluted
compounds (e.g. 1:5). DELFIA assay results wcre plotted against compound
concentrations and Software GraphPad Prizm was used to calculate half maximal

inhibitory concentrations (1Cs values).

The ICsy values representing the biological activity of the examples are listed in the tables
below. All 1Csq values are reported in nM and represent the activity of the (8)-isomers in

case the compounds contain a chiral center adjacent to R1 according to formula (1):

exaraple # ICs XIAP BIRS
i 287
2 259
3 1152
4 643
5 509
6 214
7 460
8 351
9 1010
10 787
11 1214
12 1433
i3 96
14 417
15 711
16 554
17 122
13 745
19 867
20 4281
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ﬁXﬂmgﬁ@ # E‘an XIAP BIR3

21 540
22 1300
23 265
24 698
25 653
26 579
27 79

28 200
29 145
30 417
31 228
32 228
33 277
34 279
35 1477
36 112
37 166
38 142
39 &7

40 445
41 123
42 94

43 310
44 136
45 431

46 145
47 180
48 212
49 107
50 95

51 453
52 145
53 116
54 863
55 310
56 2876
57 n.a.
58 224
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example # 15 XIAP BIR3

39 91%
60 184
61 187
62 620
63 70

64 152
65 1188
66 252
67 270
68 165
69 110
70 66

71 360
72 145
73 378
74 175
75 1674
76 1066
77 196
78 47

79 2399
30 1308
81 253
82 61

83 446
84 136
85 259
86 776
87 1453
8% 207
89 92

90 166
91 267
92 172
93 198
94 107
95 97

96 83
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exaraple # 1Cs XIAP BIR3

97 644
98 526
99 521

100 461

101 128
102 1984
103 3043
104 2023
105 220
166 243

107 1012
108 1605
109 650
110 3192
i1l 1550
112 1070
113 228
114 1628
115 2036
116 1768
117 406
118 287
119 327
{20 185
121 97

122 148
123 121

124 2839
125 580
126 1007
127 128
128 101

129 436
130 3204
131 305
132 326
133 142
134 581
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exampie # 1Cs XEAP BIR3

135 490
136 1042
137 155
138 55

139 1411
140 1962
141 558
142 503
143 388
144 400
145 317
146 257
147 125
148 416
149 195
150 2450
151 326
152 431

153 1243
154 569
155 284
156 3178
157 276
158 772
159 767
160 474
161 102
162 1822
163 4449
164 335
165 67

166 898
167 874
168 151

169 1149
170 1376
171 1631
172 502
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example # | ICs XIAP BIRS
173 324
174 51
{75 103
176 50
177 337
178 214
179 3802
180 260
181 222
182 135
183 146
184 138
185 16
186 151
187 49
188 128
189 87
160 276
191 102
192 76
193 141
194 102
195 269
196 609
197 3182
198 16483
199 268
200 1788
201 10804
202 483
203 760
204 703
205 2303
206 3615
207 4236
208 467
209 1458
210 2613
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example # s XIAP BIR3
211 2008
212 3064
213 9955
214 7381
215 9697
216 2135
217 895
218 6537
219 359
220 2156
221 2272
222 1417
223 2457
224 3559
225 7036
226 1199
2217 1893
228 1919
229 2423
230 2407
231 4360
232 1247
233 2907
234 2731
235 2163
236 1974
237 5925
238 7187
239 4576
240 3017
241 3199
242 4235
243 160
244 1475
245 1287
246 1520
247 745
248 794
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example #

1Cso cTAPT BIR3

13

12

26

27

28
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|

48

60

61

63

64

60

69
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760

71

72

74
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example # s c1APT BIRS
75 1
77 i
78 2
79 1
30 1
81 1
82 I
87 1
88 !
89 2
90 |
92 !
93 I
94 1
95 1
96 I
100 324
108 175
13 67
118 97
121 31
122 23
123 25
125 131
126 166
127 21
129 98
13 172
132 97
138 12
145 94
147 32
149 80
161 22
165 !
168 3
174 1
175 16
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example # | 15 clAP1 BIR3
176 23
177 92
182 36
184 17
185 {
186 16
187 9
189 30
191 22
192 22
194 23
195 4
198 4926
203 251
204 430
206 880
208 255
213 2123
215 985
217 206
223 2622
226 332
228 1472
229 589
232 672
234 1234
240 1339

On the basis of their biological properties the compounds of general formula (1) according
to the invention, their fautomers, racemates, cnantiomers, diastereomers, nuxtures thercof
and the salts of all the above-mentioned forms are suitable for treating discases

characterised by excessive or abnormal cell proliferation.

Such diseases include for example: viral mfections {(e.g. HIV and Kaposi's sarcoma);

inflanmmatory and autoimmunc diseascs (e.g. colitis, arthritis, Alzheimer's discase,
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glomerulonephritis and wound healing); bacterial, fungal and/or parasitic infections;
leukaemias, lymphomas and solid tumours (e.g. carcinomas and sarcomas), skin discases
{e.g. psoriasis); diseascs based on hyperplasia which are characterised by an increase in the
number of cells (c.g. fibroblasts, hepatocytes, bones and bone marrow cells, cartilage or
smooth muscle cells or epithelial cells (e.g. endometrial hyperplasia)); bone discases and
cardiovascular diseases {¢.g. restenosis and hypertrophy). They are also suitable for
protecting proliferating cells (c.g. hair, intestinal, blood and progenitor cells) from DNA

damage caused by radiation, UV treatment and/or cytostatic treatment.

For example, the following cancers may be treated with compounds according to the
invention, without being restricted thereto: brain tumours such as for example acoustic
neurinoma, astrocytomas such as pilocytic astrocytomas, fibrillary astrocytoma,
protoplasmic astrocytoma, gemistocytary astrocytoma, anaplastic astrocytoma and
glioblastoma, brain lymphomas, brain metastases, hypophyseal tumour such as
prolactinoma, HGH (human growth hormone) producing tumour and ACTH producing
tumour (adrenocorticotropic hormone), crantopharyngiomas, medulloblastomas,
meningeomas and oligodendrogliomas; nerve tumours (neoplasms) such as for example
tumours of the vegetative nervous system such as neuroblastoma sympathicum,
ganglioneuroma, paraganglioma (pheochromocytoma, chromaffinoma) and glomus-
caroticum tumour, tumours on the peripheral nervous system such as amputation neuroma,
neurofibroma, ncurinoma (neurilemmoma, Schwannoma) and malignant Schwannoma, as
well as tumours of the central nervous system such as brain and bone marrow tumours;
mtestinal cancer such as for example carcinoma of the rectum, colon carcinoma, colorectal
carcinoma, anal carcinoma, carcinoma of the large bowel, tumours of the small intestine
and duodenum; eyelid tumours such as basalioma or basal cell carcinoma; pancreatic
cancer ot carcinoma of the pancreas; bladder cancer or carcinoma of the bladder; tung
cancer (bronchial carcinoma) such as for example small-cell bronchial carcinomas (oat cell
carcinomas) and non-small cell bronchial carcinomas (NSCLC) such as plate epithelial
carcinomas, adenocarcinomas and large-cell bronchial carcinomas; breast cancer such as
for cxamplc mammary carcinoma such as infiltrating ductal carcinoma, colloid carcinoma,

lobular invasive carcinoma, tubular carcinoma, adenocystic carcinema and papillary
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carcinoma; non-Hodgkin's lymphomas (NHL) such as for example Burkitt's lymphoma,
low-malignancy non-Hodgkin's lymphomas (NHL) and mucosis fungoides; uterme cancer
or endometrial carcinoma or corpus carcinoma; CUP syndrome (Cancer of Unknown
Primary), ovarian cancer or ovarian carcinoma such as mucinous, endometrial or serous
cancer; gall bladder cancer; bile duct cancer such as for example Klatskin tumour;
testicular cancer such as for example seminomas and non-seminomas; lymphoma
{lymphosarcoma) such as for example malignant lymphoma, Hodgkin's disease, non-
Hodgkin's lymphomas (INHL) such as chronic lymphatic leukaemia, leukaemic
reticuloendotheliosis, immunocytoma, plasmocytoma (multiple myeloma),
immunoblastoma, Burkitt's lymphoma, T-zone mycosis fungeides, large-cell anaplastic
lymphoblastoma and lymphoblastoma; laryngeal cancer such as for example tumours of
the vocal cords, supraglottal, glottal and subglottal laryngeal tumours; bone cancer such as
for cxample osteochondroma, chondrorma, chondroblastoma, chondromyxoid fibroma,
osteoma, osteoid osteoma, osteoblastoma, eosinophilic granuloma, giant cell tumour,
chondrosarcoma, osteosarcoma, Ewing's sarcoma, reticulo-sarcoma, plasmocytoma,
fibrous dysplasia, juvenile bone cysts and aneurysmatic bone cysts; head and neck turmours
such as for example tumours of the lips, tongue, floor of the mouth, oral cavity, gums,
palate, salivary glands, throat, nasal cavity, paranasal sinuses, larynx and middle car; liver
cancer such as for example liver cell carcinoma or hepatocellular carcinoma (HCC),
leukacmias, such as for example acute leukaemias such as acute lymphatic/lymphoblastic
leukacmia (ALL), acute myeloid leukaemia (AML); chronic leukaemias such as chronic
Iymphatic leukaemia (CLL), chronic myeloid leukaemia (CML); stomach cancer or gastric
carcinoma such as for example papillary, tubular and mucinous adenocarcinoma, signet
ring ccll carcinoma, adenosquamous carcinoma, small-cell carcinoma and undifferentiated
carcinoma; melanomas such as for example superficially spreading, nodular, lentigo-
maligna and acral-lentiginous melanoma; renal cancer such as for example kidney cell
carcinoma or hypernephroma or Grawitz's tumour; ocsophageal cancer or carcinoma of the
oesophagus; penile cancer; prostate cancer; throat cancer or carcinomas of the pharynx
such as for example nasopharynx carcinomas, oropharynx carcinomas and hypopharynx
carcinomas; retinoblastoma such as for example vaginal cancer or vaginal carcinoma; plate

cpithelial carcinomas, adenocarcinomas, in situ carcinomas, malignant melanomas and
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sarcomas; thyroid carcinomas such as for example papillary, follicular and medullary
thyroid carcinoma, as well as anaplastic carcinomas; spinalioma, epidormoid carcinoma
and plate epithelial carcinoma of the skin; thymomas, cancer of the urcthra and cancer of
the vulva.

Preferred cancers, which may be treated with compounds according to the invention, are
lung, liver, colon, brain, breast, ovary, prostate cancer, pancreas, kidney, stomach, head,
neck, lymphoma and leukemia.

The new compounds may be used for the prevention, short-term or long-term treatment of
the above-mentioned discases, optionally also in combination with radiotherapy or other
"state-of-the-art" compounds, such as ¢.g. cytostatic or cytotoxic substances, cell

proliferation inhibitors, anti-angiogenic substances, steroids or antibodies.

The compounds of general formula (1) may be used on their own or in combination with
other active substances according to the invention, optionally also in combination with

other pharmacologically active substances.

Chemotherapeutic agents which may be administered in combination with the compounds
according to the invention, include, without being restricted thereto, hormones, hormone
analogues and antihormones (¢.g. tamoxifen, toremifene, raloxifene, fulvestrant, megestrof
acetate, flutamide, nilutamide, bicalutamide, aminoglutethimide, cyproteronce acetate,
finasteride, buserelin acetate, fludrocortisone, fluoxymesterone, medroxyprogesterorie,
octreotide), aromatase inhibitors (e.g. anastrozole, letrozole, liarozole, vorozole,
exemestane, atamestane), LHRH agonists and antagonists (e.g. goscrelin acctate,
tuprolide), inhibitors of growth factors (growth factors such as for example "platelet
derived growth factor” and "hepatocyte growth factor", inhibitors arc for cxample "growth
factor" antibodies, "growth factor receptor” antibodies and tyrosine kinase inhibitors, such
as for example cetuximab, gefitinib, imatinib, lapatinib and trastuzumab); antimetabolites
{e.g. antifolates such as methotrexate, raltitrexed, pyrimidine analogues such as 5-
fluorouracil, capecitabin and gemeitabin, purine and adenosine analogues such as
mercaptopurine, thioguanine, cladribine and pentostatin, cytarabine, fludarabine);

aptitumour antibiotics (e.g. anthracyclins such as doxorubicin, daunorubicin, epirubicin
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and idarubicin, mitomycin-C, bleomyein, dactinomycin, plicamycin, streptozociny;
platinum derivatives (¢.g. cisplatin, oxaliplatin, carboplatin); alkylation agents (e.g.
estramustin, meclorethamine, melphalan, chlorambucil, busulphan, dacarbazin,
cyclophosphamide, ifosfamide, temozolomide, nitrosoureas such as for example carmustin

5 and lomustin, thiotepa); antimitotic agents (c.g. Vinca alkaloids such as for example
vinblastine, vindesin, vinorelbin and vincristine; and taxanes such as paclitaxel, docetaxcl);
topoisomerase inhibitors (e.g. epipodophylliotoxing such as for example etoposide and
etopophos, teniposide, amsacrin, topotccan, Irinetecan, mitoxantron) and various
chemotherapeutic agents such as amifost, anagrelid, clodronat, filgrastin, interferon

10 alpha, leucovorin, rituximab, procarbazine, levamisole, mesna, mitotane, pamidronate and

porfimer.

Other possible combination partners are 2-chlorodesoxyadenosine, 2-fluorodesoxycytidine,
2-methoxyoestradiol, 2C4, 3-alethine, 131-I-TM-601, 3CPA, 7-cthyl-10-

15 hydroxycamptothecin, 16-aza-cpothilone B, A 105972, A 204197, aldesleukin, alitretinoin,
altretamine, alvocidib, amonatide, anthrapyrazole, AG-2037, AP-5280, apaziquone,
apomine, aranose, arglabin, arzoxifene, atamestane, atrasentan, auristatin PE, AVLB,

AZ 10992, ABX-EGF, ARRY-300, ARRY-142886/AZD-6244, ARRY-704/AZD-8330,
AS-703026, azacytidine, azacpothilonc B, azonafide, BAY-43-9006, BBR-3464,

20 BBR-3576, bevacizumab, biricodar dicitrate, BCX-1777, bleocin, RLP-25, BMS-184476,
BMS-247550, BMS-188797, BMS-275291, BNP-1350, BNP-7787, BIBW 2992,

BIBF 1120, bleomycinic acid, bleomycin A, blcomycin B, bryostatin-1, bortezomib,
brostallicin, busulphan, CA-4 prodrug, CA-4, CapCell, calcitriol, cancrtinib, canfosfamide,

capecitabine, carboxyphthalatoplatin, CCI-779, CEP-701, CEP-751, UBT-1 cefixime,

o
L

ceflatonin, cefiriaxoene, celecoxib, celmoleukin, cemadotin, CHA9RT655/RO-4987655,
chlorotrianisene, cilengitide, ciclosporin, CDA-1, CDC-394, CKD-602, clofarabin,
colchicin, combretastatin A4, CHS-828, CLL-Thera, CMT-3 cryptophycin 52, CTP-37,
CP-461, CV-247, cyanomorphoinodoxorubicin, cytarabine, D 24851, decitabine,
deoxorubicin, deoxyrubicin, deoxycoformycin, depsipeptide, desoxyepothilone B,

30 dexamethasone, dexrazoxanet, dicthylstilbestrol, diflomotecan, didox, DMDC,

dolastatin 10, doranidazole, E7010, E-6201, edatrexat, cdotreotide, cfaproxiral,
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cflornithine, EKB-569, EKB-509, clsamitrucin, cpothilone B, epratuzumab, ER-86526,
erlotinib, ET-18-OCH3, ethynylcytidine, ethynyloestradiol, exatecan, cxatecan mesylate,
exemestane, exisulind, fenretinide, floxuridine, folic acid, FOLFOX, FOLFIRI,
formestanc, galarubicin, gallium maltolate, gefinitib, gemtuzumab, gimatecan,

5 glufosfamide, GCS-100, G17DT immunogen, GMK, GPX-100, GSK-5126766,
GSK-1120212, GW2016, granisetron, hexamethylmelamine, histamine,
homobarringtonine, hyaluronie acid, hydroxyurea, hydroxyprogesterone caproate,
thandronate, ibritumomab, idatrexate, idenestrol, TDN-5109, IMC-1C11, immunol,
indisulam, interferon alpha-Z2a, nterferon alfa-2b, interleukin-2, ionafarnib, iproplatin,

10 irofulven, ischomohalichondrin-B, isoflavonc, isotretinoin, ixabepilone, JRX-2, JSF-154,
J-107088, conjugated oestrogens, kahalid ¥, ketoconazole, KW-2170, lobaplatin,
leflunomide, lenograstim, Jeuprolide, leuporeling, lexidronam, LGD-1550, linezolid,
lutetium texaphyrin, lometrexol, losoxantrone, LU 223651, lurtotecan, mafosfamide,

marimastat, mechlorocthamine, methyltestosteron, methylprednisolone, MEN-14755,

A

MDX-H210, MDX-447, MGV, midostaurin, minodronic acid, mitomycin, mivobulin,

MK-2206, MLN518, motexafin gadolinium, MS-209, MS-275, MX6, ncridronate,

neovastat, mmesulide, nitroglycerin, nolatrexed, norelin, N-acetyleysteine,

06-benzylguanine, omeprazole, oncophage, ormiplatin, ortataxcl, oxantrazole, ocstrogen,

patupilone, pegfilgrastim, PCK-3145, pegflilgrastim, PBI-1402, PEG-pachtaxcl, PEP-005,

20 P04, PKC412, P54, PI-8E, pelitinib, pemetrexed, pentrix, perifosine, perillylalcohol,
PG-TXL, PG2, PLX-4032/R(-5185426, PT-100, picoplatin, pivaloyloxymecthylbutyrate,
pixantrone, phenoxodiol O, PKI166, plevitrexed, plicamycin, polyprenic acid,
porfiromycin, prednisone, prednisolone, quinamed, quinupristin, RAF-265, ramosctron,
ranpirnase, RDEA-T19/BAY 869760, rebeccamycin analogues, revimid, RG-7167,

25 rhizoxin, rhu-MADb, riscdronate, rituximab, rofecoxib, Ro-31-7453, RO-5126766,
RPR 10G9881A, rubidazon, rubitecan, R-flurbiprofen, 5-9788, sabarabicin, SAHA,
sargramostim, satraplatin, SB 408075, SUS416, SU6668, SDX-101, semustin, seocalcitol,
SM-11355, 8N-38, SN-4071, SR-27897, SR-31747, 5RL-172, sorafenib, spiroplatin,
squalaroime, suberanilohydroxamic acid, sutent, T 900607, T 138067, TAS-103,

30 tacedinaline, talaporfin, tariquitar, taxotere, taxoprexin, tazarotene, tegafur, temozolamide,

tesmilifene, testosterone, testosterone propionate, tesmilifene, tetraplatin, tetrodotoxin,
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tezacitabine, thalidomide, theralux, therarubicin, thymectacin, tiazofurin, tipifarnib,
tirapazaminge, tocladesine, tomudex, toremofin, trabectedin, TransMID-107, transretinic
acid, traszutumab, tretinoin, triacetyluridine, triapine, trimetrexate, TLK-286TXD 258,
urocidin, valrubicin, vatalanib, vincristine, vinflunine, virulizin, WX-UKI, vectibix,
zeloda, XELOX, XI1.-281, XL-518/R-7420, YM-511, YM-398, ZD-4190, ZD-6474,
20-4054, 2D-0473, ZD-6126, Z13-9331, ZDI839, zoledronat and zosuquidar.

Suitable preparations include for example tablets, capsules, suppositories, solutions -
particularly solutions for injection (s.c., 1.v., .m.) and infugion - elixirs, emulsions or
dispersible powders. The content of the pharmaccutically active compound(s) should be in
the range from 0.1 to 90 wt.-%, preferably 0.5 to 50 wt.-% of the composition as a whole,
1.c. in amounts which are sufficient to achieve the dosage range specified below. The doses

specified may, if necessary, be given several times a day.

Suitable tablets may be obtained, for example, by mixing the active substance(s) with
known excipients, for example imert diluents such as calcium carbonate, calcium phosphate
or lactose, disintegrants such as corn starch or alginic acid, binders such as starch or
gelatine, fubricants such as magnesium stearate or tale and/or agents for delaying release,
such as carboxymethy! cellulose, celtulose acetate phthalate, or polyvinyl acetate. The

tablets may also comprise several layers.

Coated tablets may be prepared accordingly by coating cores produced analogously to the
tablets with substances normally used for tablet coatings, for example collidonce or shellac,
gum arabic, tale, titanium dioxide or sugar. To achieve delayed release or prevent
incompatibilities the core may also consist of'a number of layers. Similarly the tablet
coating may consist of a number of 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 to the
mvention may additionally contain a swectener such as saccharine, cyclamate, glycerol or
sugar and a flavour enhancer, c.g. a flavouring such as vanillin or orange extract. They

may also contain suspension adjuvants or thickeners such as sodium carboxymethyl
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cellulose, wetting agents such as, for example, condensation products of fatty alcohols with

cthylene oxide, or preservatives such as p-hydroxybenzoates.

Solutions for injection and infusion 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 ethylenediamine tefraacetic acid, optionally using cmulsifiers and/or
dispersants, whilst if water 1s used as the diluent, for example, organic solvents may
optionally be used as solvating agents or dissolving aids, and transferred into injection

vials or ampoules or infusion bottles.

Capsules contaiming one ot more active substances or combinations of active substances
may for cxample be prepared by mixing the active substances with inert carriers such as

lactose or sorbitol and packing them into gelatine capsules.

Suittable suppositories may be made for example by mixing with carriers provided for this

purpose, such as neutral fats or polyethyleneglycol or the derivatives thercof.

Excipicnts which may be uscd include, for example, water, pharmaccutically acceptable
organic solvents such as paraffins (c.g. petroleum fractions), vegetable oils (e.g. groundnut
or scsamc oil), mono- er polyfunctional alcohols (c.g. cthanol or glycerol), carriers such as
e.g. natural mineral powders (c.g. kaolins, clays, talc, chalk), synthetic mineral powders
{c.g. highly dispersed silicic acid and silicates), sugars (e.g. cane sugar, lactose and
glucose) emulsifiers (e.g. lignin, spent sulphite liquors, methylectiulose, starch and
polyvinylpyrrolidone) and tubricants {¢.g. magnesium stearate, talc, stearic acid and

sodium lauryl sulphate).

The preparations arc administered by the usual methods, preferably by oral or transdermal
route, most preferably by oral route. For oral administration the tablets may, of course
contain, apart from the abovementioned carriers, additives such as sodium citrate, calcium
carbonate and dicalcium phosphate together with various additives such as starch,

preferably potato starch, gelatine and the like. Moreover, lubricants such as magoesium
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stearate, sodium lauryl sulphate and talc may be used at the same time for the tabletting
process. In the case of aqueous suspensions the active substances may be combined with

various flavour cnhancers or colourings in addition to the excipicnts menticned above.

5  Tor parenteral use, solutions of the active substances with suitable liquid carriers may be

used.

However, it may sometimes be necessary to depart from the amounts specified, depending
on the body weight, the route of administration, the individual response to the drug, the

10 naturc of its formulation and the time or interval over which the drug is administered.
Thus, in some cases 1t may be sufficient to use less than the minimum dose given above,
whereas in other cases the upper fimit may have to be exceeded. When administering large

amounts it may be advisable to divide them up into a number of smaller doses spread over

5

the day.
The formulation examples which follow illustrate the present invention without restricting
its scope:
Examples of pharmaceutical formulations
A) Tablets per tablet
active substance according to formula (1) 106 mg
lactose 140 mg
5 corn starch 240 mg
polyvinylpyrrolidone 15 mg
magnesium stearatc 5mg
500 mg



—
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The finely ground active substance, lactose and some of the corn starch are mixed fogether.
The mixturce is screencd, then moistened with a solution of polyvinylpyrrolidene in water,
kneaded, wet-granulated and dried. The granules, the remaining com starch and the
magnesium stearate are screened and roixed together. The mixture 1s compressed to

5 produce tablets of suttable shape and size.

B) Tablets per tablet
active substance according to formula (1) 80 mg
10 lactose 55 mg
corn starch 190 mg
microcrystalline cellulose 35 mg
polyvinylpyrrolidone 15 mg
sodium-carboxymethyl starch 23 mg
5 magnesium stearate 2 mg
400 mg

The finely ground active substance, some of the corn starch, lactose, microcrystalline

20 cellulose and polyvinylpyrrolidone are mixed together, the mixture is screened and worked
with the remaining corn starch and water to form a granulate which 1s dried and screencd.
The sodiumearboxymethyl starch and the magnesium stcarate arc added and mixed in and

the mixture 18 compressed to form tablets of a suitable size.

25 (O) Ampoule solution
active substance according to formula (1) 50 mg
sodium chloride 50 mg
water for inj. 5mbL
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The active substance 1s dissolved i water at its own pH or optionally at pH 5.5 to 6.5 and
sodium chloride 1s added to make it 1sotonic. The solution obtaned 1s filtered frec from
pyrogens and the filtrate is transferred under aseptic conditions into ampoules which are

then sterilised and sealed by fusion, The ampoules contain 5 mg, 25 mg and 50 mg of

active substance.
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Claims

1. A compound according to Formula (I)

wherein

R!  is-Hor -Cjsalkyl;
R% R* are independently selected from -H or -C_salkyl optionally substituted with
one or more -F;

R* s selected from -Cg i0aryl, 5-14 membered heteroaryl, each of which groups can
be optionally and independently substituted with one or more, independently
selected, R®; or R? is selected from -Cy_salkyl, -Cascycloalkyl, ~Cascycloalkenyl,
or 5-14 membered aromatic ring system, each of which groups can be optionally
and independently substituted with one or more, independently selected, R*,

R® is selected from -CN, halogen, -Cysalkyl, -O-Cy.salkyl, -C(O)-R*,
5-6 membered heteroaryl, which 5-6 membered heteroaryl group can be
optionally substituted with -Cy.zalkyl; or R® is phenyl, which phenyl can be
optionally substituted with -O-C, salkyl
R* is selected from =0, -CN, halogen, -Ci.alkyl, -0-Cyaalkyl, -C(O)-R*,
5-6 membered heteroaryl, which 5-6 membered heteroaryl group can be
optionally subsituted with -C_salkyl; or R* is phenyl, which phenyl can be
optionally substituted with -O-C,.aalkyl;
R'? is selected from -NH,, -NH-C;.;alkyl, 5-7 membered non aromatic
heterocyclyl, or -O-C,salkyl, which -Cy;alkyl groups can be
optionally subsituted with a 5-7 membered non aromatic

heterocyelyl,
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R*  isselected from -H, -Cs.10aryl, 5-14 membered heteroaryl, each of which groups
is optionally and independently substituted with one or more, independently
selected, R”, or R* is selected from Ciealkyl, 5-14 membered aromatic ring
system, -Csscycloalkyl, each of which group is optionally and independently
substituted with one or more, independently selected, R™

or R is selected from -N(R®,R’) wherein

R®, R’ are independently selected from H, -C,alkyl, ~C(O)-R" -S(O),-R"
R', R" are independently selected from 5-7 membered non aromatic
heterocyclyl, -Cs.scycloalkyl, -Ce.iaryl, 5-10 membered heteroaryl;

R’ is selected from -CN, halogen, -CF3, -NO,, -C;salkyl, -S-Cjsalkyl, -NH-C;.
salkyl, -N(Cysalkyl),, -NHC(O)-Cy salkyl, -C(O)-R", -O-C alkyl,

5-14 membered heteroaryl, -O-phenyl, -CH-phenyl, phenyl, each of which
phenyl group can be optionally substituted with halogen, or 5-6 membered

non aromatic heterocyclyl, which 5-6 membered non aromatic heterocyclyl
can be optionally substituted with -C; salkyl;

R™ is selected from =0, -CN, halogen, -CFs, -NO,, -Cysalkyl, -S-C;salkyl, -
NH-C; salkyl, -N(C; zalkyl), -NHC(0)-C;.zalkyl, -C(0)-R*, -O-Csalkyl,
5-14 membered heteroaryl, ~-O-phenyl, -CHz-phenyl, phenyl, cach of which
phenyl group can be optionally substituted with halogen, or 5-6 membered
non aromatic heterocyclyl, which 5-6 membered non aromatic heterocyclyl
can be optionally substituted with -C; salkyl; wherein

R" is selected from -OH, -NHy, -NH-C salkyl, -C.aalkyl;

R® s selected from -H, halogen, -C;alkyl, -0-Cj.zalkyl, which -C; salkyl groups
can be optionally subsituted with one or more halogen;

or R* and R® taken together form a ~Cg.joaryl or 5-14 membered heteroaryl,

and wherein the compounds of formula (I) may optionally be present in the form of

salts.

2. The compound according to claim 1, wherein R! is selected from -CH3, -CH,-CHa.
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3. The compound of claim 1 or 2, wherein R* and R* are independently selected from
-H, -CH3, -CH,-CH3s. -CH~(CHa),, -(CHz),-CHa.

4. The compound of anyone of claims 1 to 3, wherein R® is selected from -H, -Cl, -F,
-CF;, -OCH;, -CHa.

5 5. The compund of anyone of claims 1 to 4, wherein R? is selected from -Ce.10aryl,
5-14 membered heteroaryl, each of which groups can be optionally and independently
substituted with one or more, independently selected, R, or R® is selected from-Cs.
seycloalkenyl, 5-14 membered aromatic ring system, each of which groups can be
optionally and independently substituted with one or more, independently selected
10 R®, or R® is -CH,-phenyl, which phenyl can be optionally substituted with -O-C;_

salkyl, and wherein R® and R® are as defined in claim 1.

6. The compund of anyone of claims 1 to 5, wherein R? is selected from -Cg.10aryl,
5-14 membered heteroaryl, cach of which groups can be optionally and independently
substituted with one or more, independently selected, R®, or R is selected from 5-14
15 membered aromatic ring system, which groups can be optionally and independently
substituted with one or more, independently selected, Rﬁa, wherein R® and R®* are as

defined in claim 1.

7. The compound of anyone of claims 1 to 5, wherein R’ is selected from —CH,-phenyl,

sels@lslol®®
R o Q0 D Oy

N
A )
O e
o . ~~ . §jN o . .
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o G Co- @?%,

Q . /N\NH
Co O O o

optionally substituted as defined in claim 1.

each of which group is

The compound of anyone of claims I to 7, wherein R is selected from -H, -Cs.0aryl,
5-14 membered heteroaryl, cach of which group is optionally and independently
substituted with one or more, independently selected, R’

or R*is selected from -C) galkyl, 5-14 membered aromatic ring system and -Cs.
seycloalkyl, each of which group is optionally and independently substituted with one
or more, independently selected, R"%,

or R is selected from -N(R®,R?), wherein R”, R™, R® and R? are as defined in claim 1.

The compound of anyone of claims 1 to 8, wherein R* is selected from -Cs10aryl,

5-14 membered heteroaryl, each of which group is optionally and independently
substituted with one or more, independently selected, R,

or R is selected from 5-14 membered aromatic ring system, -Csqcycloalkyl, each of
which group is optionally and independently substituted with one or more,
independently selected, R’ or R* is selected from N(R® R?), wherein R”, R7, R® and

R’ are as defined in claim 1.
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10. The compound of anyone of claims 1 to 9, wherein R* is selected from -Cs.j0aryl,
5-14 membered heteroaryl, each of which group is optionally and independently
substituted with one or more, independently selected, R’
or R*is 5-14 membered aromatic ring system, each of which group is optionally and

5 independently substituted with one or more, independently selected, R wherein R’

and R™® are as defined in claim 1.

11. The compound of anyone of claims 1 to 9, wherein R” is selected from —H, -Cjalkyl,
-CH,-phenyl, -N(CH3)-SOx-phenyl, -N(CH3)CO-R"; -NH-CO-R", whercin R™ is

independently selected from morpholin, cyclopentyl, phenyl, or R* is selected from

O@%%%Eb
HeoBo i

%QOU@C f
LU E

optionally substituted as defined n claim 1.

10

; each of which groups is
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12. The compound of anyone of claims | to 11, wherein R is selected from -F, -Cl, -CN -CHa,
-0-CHj, -C(O)NHCH3, -C(O)NH;, C(O)OCHj3;, -C(O)-morpholinyl, -C(O)-O-CHz-
tetrahydropyran, phenyl,

=
T o1 O QDo 0

, or
R% is selected from =0, -F, -Cl, -CN -CHj, -O-CHj, -C(O)NHCH3, -C(O)NH;, C(O)OCH;,
~C(O)-morpholinyl, -C(O)-O-CH,-tetrahydropyran, phenyl,

/ -~
@ @o H::L’;\\N /> Q >——-CH HN H!\>

3

13. The compound of anyone of claims ! to 12, wherein R’ is selected from -CN, -F, -Cl, -CF3, -
NO,, -CHj3, -CH,CHj3, -CH,(CHs)s, -S-CHj, -NH-CHj, -N(CHzs),, -C(O)OH, -C(O)NH,, -
C(O)NH-CH;, -NHC(O)CHj, -O-CHj;, -O-CH,CHs, pyridyt, phenyl, -O-Phenyl, -CHa-

OISy
HN HN
V i \/ or R™ is selected from

=0, -CN, -F, -Cl, -CF3, -NO,, -CHj, -CH,CHz, MCHz(CH3)y_, -S-CHj, -NH-CHj, -N(CHs)y, -
C(O)OH, -C(O)NH,, -C(O)NH-CH;, -NHC(O)CHs, —O-CH;, -0-CH,CHj, pyridyl, phenyl,

_CH,
N e
\'//
-O-Phenyl, -CH,-phenyl, .

2

phenyl,

14. The compound of anyone of claims 1 to 3 and 5 to 7, wherein R* and R® taken together form

a phenyl.

(1515062_13:CCY
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15. The compounds of anyone of claims 1 to 14, wherein R is selected from

= N o
: N NG
) NS NN
_N * . * . * ’ *
17, The compound of claim 1, selected from
# Molecular Structure # Molecular Structure
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18. A compound according to anyone of claims 1 to 17, for use in the treatment of

Cancer.
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19.

20.

21.

23.

24.

A compound according to anyone of claims 1 to 18 for use in the treatment and /or
prevention of carcinoma of the breast, prostate, brain or ovary, non-small-cell
bronchial carcinomas (NSCLC), melanomas and chronic lymphatic leukemias
(CLL).

A pharmaceutical composition comprising a compound according to anyone of

claims 1 to 18.

A pharmaceutical composition comprising a compound according to anyone of

claims 1 to 18 for use in the treatment and/or prevention of cancer.

A pharmaceutical composition comprising a compound according to anyone of
claims 1 to 18 for use in the treatment and /or prevention of carcinoma of the breast,
prostate, brain or ovary, non-small-cell bronchial carcinomas (NSCLC), melanomas

and chronic lymphatic leukemias (CLL).

Use of a compound according to anyone of claims 1 to 18 — or one of the
pharmaceutically acceptable salts thereof — in the manufacture of a medicament for

the treatment and/or prevention of cancer.

Use of a compound according to anyone of claims 1 to 18 — or one of the
pharmaceutically acceptable salts thereof — in the manufacture of a medicament for
the treatment and/or prevention of carcinoma of the breast, prostate, brain or ovary,
non-small-cell bronchial carcinomas (NSCLC), melanomas and chronic lymphatic

leukemias (CLL).
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