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SUBSTITUTED CYCLOALKENOPYRAZOLES AS BUB1 INHIBITORS
FOR THE THE TREATMENT CANCER

Field of application of the invention

The invention relates to substituted cycloalkenopyrazole compounds, a process

for their production and the use thereof.

BACKGROUND OF THE INVENTION

One of the most fundamental characteristics of cancer cells is their ability to
sustain chronic proliferation whereas in normal tissues the entry into and
progression through the cell divison cycle is tightly controlled to ensure a
homeostasis of cell number and maintenance of normal tissue function. Loss of
proliferation control was emphasized as one of the six hallmarks of cancer
[Hanahan D and Weinberg RA, Cell 100, 57, 2000; Hanahan D and Weinberg
RA, Cell 144, 646, 20111].

The eukaryotic cell division cycle (or cell cycle) ensures the duplication of the
genome and its distribution to the daughter cells by passing through a
coordinated and regulated sequence of events. The cell cycle is divided into four
successive phases:

1. The G1 phase represents the time before the DNA replication, in which the
cell grows and is sensitive to external stimuli.

2. In the S phase the cell replicates its DNA, and

3. in the G2 phase preparations are made for entry into mitosis.

4. In mitosis (M phase), the duplicated chromosomes get separated supported
by a spindle device built from microtubules, and cell division into two daughter

cells is completed.

To ensure the extraordinary high fidelity required for an accurate distribution of
the chromosomes to the daughter cells, the passage through the cell cycle is

strictly regulated and controlled. The enzymes that are necessary for the
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progression through the cycle must be activated at the correct time and are also
turned off again as soon as the corresponding phase is passed. Corresponding
control points ("checkpoints®) stop or delay the progression through the cell
cycle if DNA damage is detected, or the DNA replication or the creation of the
spindle device is not yet completed. The mitotic checkpoint (also known as
spindle checkpoint or spindle assembly checkpoint) controls the accurate
attachment of mircrotubules of the spindle device to the kinetochors (the
attachment site for microtubules) of the duplicated chromosomes. The mitotic
checkpoint is active as long as unattached kinetochores are present and
generates a wait-signal to give the dividing cell the time to ensure that each
kinetochore is attached to a spindle pole, and to correct attachment errors. Thus
the mitotic checkpoint prevents a mitotic cell from completing cell division with
unattached or erroneously attached chromosomes [Suijkerbuijk SJ and Kops
GJ, Biochem. Biophys. Acta 1786, 24, 2008; Musacchio A and Salmon ED, Nat.
Rev. Mol. Cell. Biol. 8, 379, 2007]. Once all kinetochores are attached with the
mitotic spindle poles in a correct bipolar (amphitelic) fashion, the checkpoint is

satisfied and the cell enters anaphase and proceeds through mitosis.

The mitotic checkpoint is established by a complex network of a number of
essential proteins, including members of the MAD (mitotic arrest deficient, MAD
1-3) and Bub (Budding uninhibited by benzimidazole, Bub 1-3) families, Mps1
kinase, cdc20, as well as other components [reviewed in Bolanos-Garcia VM
and Blundell TL, Trends Biochem. Sci. 36, 141, 2010], many of these being
over-expressed in proliferating cells (e.g. cancer cells) and tissues [Yuan B et
al., Clin. Cancer Res. 12, 405, 2006]. The major function of an unsatisfied
mitotic checkpoint is to keep the anaphase-promoting complex/cyclosome
(APC/C) in an inactive state. As soon as the checkpoint gets satisfied the APC/C
ubiquitin-ligase targets cyclin B and securin for proteolytic degradation leading to

separation of the paired chromosomes and exit from mitosis.

Inactive mutations of the Ser/Thr kinase Bub1 prevented the delay in
progression through mitosis upon treatment of cells of the yeast S. cerevisiae

with microtubule-destabilizing drugs, which led to the identification of Bub1 as a
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mitotic checkpoint protein [Roberts BT ef al., Mol. Cell Biol., 14, 8282, 1994]. A
number of recent publications provide evidence that Bub1 plays multiple roles
during mitosis which, have been reviewed by Elowe [Elowe S, Mol. Cell. Biol. 31,
3085, 2011. In particular, Bub1 is one of the first mitotic checkpoint proteins that
binds to the kinetochores of duplicated chromosomes and probably acts as a
scaffolding protein to constitute the mitotic checkpoint complex. Furthermore, via
phosphorylation of histone H2A, Bub1 localizes the protein shugoshin to the
centromeric region of the chromosomes to prevent premature segregation of the
paired chromosomes [Kawashima et al. Science 327, 172, 2010]. In addition,
together with a Thr-3 phosphorylated Histone H3 the shugoshin protein functions
as a binding site for the chromosomal passenger complex which includes the
proteins survivin, borealin, INCENP and Aurora B. The chromosomal passenger
complex is seen as a tension sensor within the mitotic checkpoint mechanism,
which dissolves erroneously formed microtubule-kinetochor attachments such as
syntelic (both sister kinetochors are attached to one spindle pole) or merotelic
(one kinetochor is attached to two spindle poles) attachments [Watanabe Y,
Cold Spring Harb. Symp. Quant. Biol. 75, 419, 2010].

Incomplete mitotic checkpoint function has been linked with aneuploidy and
tumourigenesis [Weaver BA and Cleveland DW, Cancer Res. 67, 10103, 2007,
King RW, Biochim Biophys Acta 1786, 4, 2008]. In contrast, complete inhibition
of the mitotic checkpoint has been recognised to result in severe chromosome
missegregation and induction of apoptosis in tumour cells [Kops GJ ef al,
Nature Rev. Cancer 5, 773, 2005; Schmidt M and Medema RH, Cell Cycle 5,
159, 2006; Schmidt M and Bastians H, Drug Res. Updates 10, 162, 2007]. Thus,
mitotic checkpoint abrogation through pharmacological inhibition of components
of the mitotic checkpoint, such as Bub1 kinase, represents a new approach for
the treatment of proliferative disorders, including solid tumours such as
carcinomas, sarcomas, leukaemias and lymphoid malignancies or other

disorders, associated with uncontrolled cellular proliferation.

The present invention is the first invention relating to chemical compounds that
inhibit Bub1 kinase.
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Established anti-mitotic drugs such as vinca alkaloids, taxanes or epothilones
activate the mitotic checkpoint, inducing a mitotic arrest either by stabilising or
destabilising microtubule dynamics. This arrest prevents separation of the
duplicated chromosomes to form the two daughter cells. Prolonged arrest in
mitosis forces a cell either into mitotic exit without cytokinesis (mitotic slippage or
adaption) or into mitotic catastrophe leading to cell death [Rieder CL and Maiato
H, Dev. Cell 7, 637, 2004]. In contrast, inhibitors of Bub1 prevent the
establishment and/or functionality of the mitotic checkpoint, which finally results

in severe chromosomal missegregation, induction of apoptosis and cell death.

These findings suggest that Bub1 inhibiting compounds in blocking a new target
should be of therapeutic value for the treatment of proliferative disorders
associated with enhanced uncontrolled proliferative cellular processes such as,
for example, cancer, inflammation, arthritis, viral diseases, cardiovascular

diseases, or fungal diseases in a warm-blooded animal such as man.

Due to the fact that especially cancer disease as being expressed by
uncontrolled proliferative cellular processes in tissues of different organs of the
human- or animal body still is not considered to be a controlled disease in that
sufficient drug therapies already exist, there is a strong need to provide further
new therapeutically useful drugs, preferably inhibiting new targets and providing

new therapeutic options.

Description of the invention

Therefore, inhibitors of Bub1 represent valuable compounds that should

complement therapeutic options either as single agents or in combination with

other drugs.

In accordance with a first aspect, the invention relates to compounds of formula

(D,
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R1
R,
N, R N
GEgRE
N =/ ~(R"),,
N/ N—N ]
— R
R’ R’

in which
5 RYR? are independently from each other hydrogen, halogen, hydroxy, 1-3C-
alkyl, 1-3C-alkoxy, 1-3C-haloalkyl, 1-3C-haloalkoxy,

R® is independently from each other hydrogen, 1-6C-alkoxy, halogen, 1-6C-
alkyl, 1-6C-haloalkyl, 2-6C-alkenyl, 3-6C-cycloalkyl, 1-6C-haloalkoxy,
cyano, C(O)NR™R",

10 n is1, 2,3,
R* is
(a) hydrogen,
(b) hydroxy,
(c) 1-6C-alkoxy which is optionally substituted with
15 (c1) 1-2 OH,
(c2) NRMR™2,
(c3) —S-(1-6C-alkyl),
(c4) —S(O)-(1-6C-alkyl),
(¢5) —S(O)2-(1-6C-alkyl),

*O/?g\OH
20 (d) o , whereby the * is the point of attachment,

(e) NR13R14,
(f) NHC(O)-1-6C-alkyl optionally substituted with hydroxy, 1-3C-alkoxy,
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(g) NHC(O)NH-1-6C-alkyl optionally substituted with hydroxy,
1-3C-alkoxy,

*O O
15

(h) N , whereby the * is the point of attachment,
R> s
5 (a) hydrogen,
(b) 1-6C-alkyl,
(c) -(1-6C-alkylen)-O-(1-3C-alkyl),
(d) 2-6C-hydroxyalkyl,
(e) -C(O)-(1-6C-alkyl),
10 (f) -C(O)-(1-6C-alkylen)-O-(1-6C-alkyl),
(g) -(2-6C-alkylen)-NR"'R?,
R s
(a) hydrogen,
(b) halogen,
15 (c) cyano,
(d) C(O)NR'™R",
(e) C(O)OR',
m is1, 2,
R s
20 (a) hydrogen,
(b) NR™3R™,
(c) -NH-C(O)-(1-6C-alkyl),
(d) -NH-C(O)-(1-6C-alkylen)-O-(1-6C-alkyl),
*NH

X

<
(e) N, whereby the * is the point of attachment,

25 (f) hydroxy,
(g) 1-6C-alkoxy,
p is1, 2,
R™ R? are independently from each other hydrogen, 1-6C-alkyl,
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or R" and R'?, together with the nitrogen atom to which they are bound,
form a 4- to 7-membered cyclic amine group, in which for the 6- to 7-
membered cyclic amine group one methylene group may be replaced by

a heteroatom selected from N, O or S,

R™3, R4 are independently from each other hydrogen, 1-6C-alkyl,

R15

or R and R, together with the nitrogen atom to which they are bound,
form a 4- to 7-membered cyclic amine group, in which for the 6- to 7-
membered cyclic amine group one methylene group may be replaced by
a heteroatom selected from N, O or S,

is hydrogen, 1-6C-alkyl,

R, R are independently from each other hydrogen, 1-6C-alkyl,

or R and R, together with the nitrogen atom to which they are bound,
form a 4- to 7-membered cyclic amine group, in which 6- to 7-membered
cyclic amine group one methylene group may be replaced by a

heteroatom selected from N, O or S,

or an N-oxide, a salt, a tautomer or a stereocisomer of said compound, or a salt

of said N-oxide, tautomer or sterecisomer.

The invention further relates to compounds of formula (1),

wherein

R'/R? are independently from each other hydrogen, halogen, hydroxy, 1-3C-

R3

R4

alkyl, 1-3C-alkoxy, 1-3C-haloalkyl, 1-3C-haloalkoxy,
is independently from each other hydrogen, 1-6C-alkoxy, halogen, 1-6C-
alkyl, 1-6C-haloalkyl, 2-6C-alkenyl, 3-6C-cycloalkyl, 1-6C-haloalkoxy,
cyano, C(O)NR'6R17,
is1, 2,3,
is
(a) hydrogen,
(b) hydroxy,
(c) 1-6C-alkoxy which is optionally substituted with
(c1) 1-2 OH,
(c2) NR"R™,
(c3) —S-(1-6C-alkyl),
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(c4) —S(O)-(1-6C-alkyl),
(c5) —S(O)2-(1-6C-alkyl),

*o/?g\w
(d) 0 , whereby the * is the point of attachment,
(e) NR3R™,
5 (f) NHC(O)-1-6C-alky! optionally substituted with hydroxy, 1-3C-alkoxy,
(g) NHC(O)NH-1-6C-alkyl optionally substituted with hydroxy,
1-3C-alkoxy,
0 O
NN R
(h) N , whereby the * is the point of attachment,
R s
10 (a) hydrogen,
(b) 1-6C-alkyl,
(c) -(1-6C-alkylen)-O-(1-3C-alkyl),
(d) 2-6C-hydroxyalkyl,
(e) -C(O)-(1-6C-alkyl),
15 (f) -C(O)-(1-6C-alkylen)-O-(1-6C-alkyl),
(g) -(2-6C-alkylen)-NR"R 2,
Ré s
(a) hydrogen,
(b) halogen,
20 (c) cyano,
(d) C(O)NR™R,
(e) C(O)OR™,
m is1, 2,
R s
25 (a) hydrogen,
(b) NR3R™
(c) -NH-C(O)-(1-6C-alkyl),
(d) -NH-C(O)-(1-6C-alkylen)-O-(1-6C-alkyl),
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p

(e) N™ whereby the * is the point of attachment,
(f) hydroxy,

(g) 1-6C-alkoxy,

is1, 2,

R, R'? are independently from each other hydrogen, 1-6C-alkyl,

or R' and R'?, together with the nitrogen atom to which they are bound,
form a 4- to 7-membered cyclic amine group, in which for the 6- to 7-
membered cyclic amine group one methylene group may be replaced by

a heteroatom selected from N, O or S,

R, R4 are independently from each other hydrogen, 1-6C-alkyl,

R15

or R and R4, together with the nitrogen atom to which they are bound,
form a 4- to 7-membered cyclic amine group, in which for the 6- to 7-
membered cyclic amine group one methylene group may be replaced by
a heteroatom selected from N, O or S,

is hydrogen, 1-6C-alkyl,

R'6 R are independently from each other hydrogen, 1-6C-alkyl,

or R and R, together with the nitrogen atom to which they are bound,
form a 4- to 7-membered cyclic amine group, in which 6- to 7-membered
cyclic amine group one methylene group may be replaced by a
heteroatom selected from N, O or S,

or an N-oxide, a salt, a tautomer or a sterecisomer of said compound, or a salt

of said N-oxide, tautomer or sterecisomer.

The invention further relates to compounds of formula (1),

wherein

R3

R'/R? are independently from each other hydrogen, halogen, hydroxy, 1-
3C-alkyl, 1-3C-alkoxy, 1-3C-haloalkyl, 1-3C-haloalkoxy,

is independently from each other hydrogen, 1-6C-alkoxy, halogen, 1-6C-
alkyl, 1-6C-haloalkyl, 2-6C-alkenyl, 3-6C-cycloalkyl, 1-6C-haloalkoxy,
cyano, C(O)NR'R",

is1, 2,3,
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R5

R6

R9

-10 -

is

(a) hydrogen,

(b) hydroxy,

(c) 1-6C-alkoxy which is optionally substituted with
(c1) 1-2 OH,
(c2) NRMR™,

*o/?g\w
(d) 0 , whereby the * is the point of attachment,
(e) NR13R14,
(f) NHC(O)-1-6C-alky! optionally substituted with hydroxy, 1-3C-alkoxy,
(g) NHC(O)NH-1-6C-alkyl optionally substituted with hydroxy, 1-3C-

alkoxy,
* O O

(h) N , whereby the * is the point of attachment,

(a) hydrogen,

(b) 1-6C-alkyl,

(c) -(1-6C-alkylen)-O-(1-3C-alkyl),
(d) 2-6C-hydroxyalkyl,

(e) -C(O)-(1-6C-alkyl),

(f) -C(O)-(1-6C-alkylen)-O-(1-6C-alkyl),
(g) -(2-6C-alkylen)-NR'"'R 2,

is

(a) hydrogen,

(b) halogen,

(c) cyano,

(d) C(O)NR'R",

(e) C(O)OR™,

is 1, 2,

is

(a) hydrogen,
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p

-11 -

(b) NRR

(c) -NH-C(O)-(1-6C-alkyl),

(d) -NH-C(0)-(1-6C-alkylen)-O-(1-6C-alkyl),
*NH

X

P
(e) N, whereby the * is the point of attachment,

(f) hydroxy,
(g) 1-6C-alkoxy,
is 1,2,

R" R2 are independently from each other hydrogen, 1-6C-alkyl,

or R" and R'?, together with the nitrogen atom to which they are bound,
form a 4- to 7-membered cyclic amine group, in which 6- to 7-membered
cyclic amine group one methylene group may be replaced by a
heteroatom selected from N, O or S,

R'3, R are independently from each other hydrogen, 1-6C-alkyl,

R15

or R™® and R4, together with the nitrogen atom to which they are bound,
form a 4- to 7-membered cyclic amine group, in which 6- to 7-membered
cyclic amine group one methylene group may be replaced by a
heteroatom selected from N, O or S,

is hydrogen, 1-6C-alkyl,

R'6, R" are independently from each other hydrogen, 1-6C-alkyl,

or R'® and R, together with the nitrogen atom to which they are bound,
form a 4- to 7-membered cyclic amine group, in which 6- to 7-membered
cyclic amine group one methylene group may be replaced by a
heteroatom selected from N, O or S,

or an N-oxide, a salt, a tautomer or a sterecisomer of said compound, or a salt

of said N-oxide, tautomer or sterecisomer.

Another aspect of the invention are compounds of formula (I) according to claim

1,

wherein

R'/R? are independently from each other hydrogen, halogen, hydroxy, 1-3C-

alkyl, 1-3C-alkoxy, 1-3C-haloalkyl, 1-3C-haloalkoxy,
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R® s hydrogen, 1-4C-alkoxy, cyano, C(O)NR'"R"7,

n is 1,
R* s
(b) hydroxy,
5 (c) 1-4C-alkoxy which is optionally substituted with
(c1) OH,

(c2) NR'R2,

(c3) —S-(1-3C-alkyl),

(c4) -S(0)-(1-3C-alkyl),
10 (c5) —S(0)2-(1-3C-alkyl),

*o/?g\w
(d) 0 , whereby the * is the point of attachment,
(e) NR13R14,
(f) NHC(O)-1-3C-alkyl optionally substituted with hydroxy, 1-3C-alkoxy,
(g) NHC(O)NH-1-3C-alkyl optionally substituted with hydroxy, 1-3C-

15 alkoxy,

(h) N , whereby the * is the point of attachment,
RS s
(a) hydrogen,
20 (d) 2-4C-hydroxyalkyl, usw.
(e) -C(O)-(1-4C-alkyl),
(f) -C(O)-(1-4C-alkylen)-O-(1-4C-alkyl),
(g) -(2-4C-alkylen)-NR"R 2,
R s
25 (a) hydrogen,
(c) cyano,
(d) C(O)NR'R
(e) C(O)OR™,

m is 1
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RY s
(a) hydrogen,
(b) amino,
(¢) -NH-C(O)-(1-4C-alkyl),
(d) -NH-C(O)-(1-4C-alkylen)-O-(1-4C-alkyl),
*NH

X

P
(e) N whereby the * is the point of attachment,

(f) hydroxy,
(g) 1-3C-alkoxy,

p is1, 2,

R R are independently from each other 1-4C-alkyl,
or R" and R'?, together with the nitrogen atom to which they are bound,
form a 5- to 6-membered cyclic amine group,

R'3, R4 together with the nitrogen atom to which they are bound, form a 6-
membered cyclic amine group, in which one methylene group may be
replaced by an oxygen atom,

R'™ is 1-4C-alkyl,

R'6 R are independently from each other hydrogen or 1-4C-alkyl,
or R and R, together with the nitrogen atom to which they are bound,
form a 5- to 6-membered cyclic amine group,

or an N-oxide, a salt, a tautomer or a sterecisomer of said compound, or a salt

of said N-oxide, tautomer or sterecisomer.

Another aspect of the invention are compounds of formula (I) according to claim

1,

wherein

R'/R? are independently from each other hydrogen, halogen, hydroxy, 1-3C-
alkyl, 1-3C-alkoxy, 1-3C-haloalkyl, 1-3C-haloalkoxy,

R3® s hydrogen, 1-4C-alkoxy, cyano, C(O)NR'R7,

n is 1,
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R* is
(b) hydroxy,
(c) 1-4C-alkoxy which is optionally substituted with
(c1) OH,
5 (c2) NR"R"2,
(c3) —S-(1-3C-alkyl),
(¢5) —S(O)2-(1-3C-alkyl),

*O/?g\OH

(d) 0 , whereby the * is the point of attachment,
(e) NR™R™,

10 (f) NHC(O)-1-3C-alkyl optionally substituted with hydroxy, 1-3C-alkoxy,
(g) NHC(O)NH-1-3C-alkyl optionally substituted with hydroxy, 1-3C-
alkoxy,

e O
I \ O/R15
e
(h) N , whereby the * is the point of attachment,
15 RS s

(a) hydrogen,
(d) 2-4C-hydroxyalkyl, usw.
(e) -C(O)-(1-4C-alkyl),
(f) -C(O)-(1-4C-alkylen)-O-(1-4C-alkyl),
20 (g) -(2-4C-alkylen)-NR"'R?,
Ré s
(a) hydrogen,
(c) cyano,
(d) C(O)NR™R
25 (e) C(O)OR',
m is 1
R s
(a) hydrogen,
(b) amino,
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(c) -NH-C(O)-(1-4C-alkyl),
(d) -NH-C(0)-(1-4C-alkylen)-O-(1-4C-alkyl),
*NH

=

g
(e) N™ whereby the * is the point of attachment,

(f) hydroxy,
(g) 1-3C-alkoxy,

p is1, 2,

R™ R? are independently from each other 1-4C-alkyl,
or R" and R'?, together with the nitrogen atom to which they are bound,
form a 5- to 6-membered cyclic amine group,

R, R™ together with the nitrogen atom to which they are bound, form a 6-
membered cyclic amine group, in which one methylene group may be
replaced by an oxygen atom,

R is 1-4C-alkyl,

R'6, R are independently from each other hydrogen or 1-4C-alkyl,
or R'® and R, together with the nitrogen atom to which they are bound,
form a 5- to 6-membered cyclic amine group,

or an N-oxide, a salt, a tautomer or a sterecisomer of said compound, or a salt

of said N-oxide, tautomer or sterecisomer.

Another aspect of the invention are compounds of formula (I) according to claim
1,
wherein
R'/R? are independently from each other hydrogen, halogen, hydroxy, 1-3C-
alkyl, 1-3C-alkoxy, 1-3C-haloalkyl, 1-3C-haloalkoxy,
R®  is hydrogen, 1-4C-alkoxy, cyano, C(O)NR'R'7,
n is 1,
R is
(b) hydroxy,
(c) 1-4C-alkoxy which is substituted with
(c1) OH,
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(c2) NR'R2,
(c3) -S-(1-3C-alkyl),
(c5) —S(O)2-(1-3C-alkyl),

*o/?i\m
(d) 0 , whereby the * is the point of attachment,
(e) NR13R4,
(f) NHC(O)-1-3C-alkyl optionally substituted with hydroxy, 1-3C-alkoxy,
(g) NHC(O)NH-1-3C-alkyl optionally substituted with hydroxy, 1-3C-

alkoxy,

(h) N , whereby the * is the point of attachment,

(a) hydrogen,
(d) 2-4C-hydroxyalkyl, usw.
(e) -C(O)-(1-4C-alkyl),
(f) -C(O)-(1-4C-alkylen)-O-(1-4C-alkyl),
(g) -(2-4C-alkylen)-NR'"R 2,
is
(a) hydrogen,
(c) cyano,
(d) C(O)NR'R1
(e) C(O)OR'S,
is 1
is
(a) hydrogen,
(b) amino,
(c) -NH-C(O)-(1-4C-alkyl),
(d) -NH-C(O)-(1-4C-alkylen)-O-(1-4C-alkyl),
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(e) N™ whereby the * is the point of attachment,
(f) hydroxy,
(g) 1-3C-alkoxy,

5 p is1, 2,
R, R'? are independently from each other 1-4C-alkyl,
or R" and R'?, together with the nitrogen atom to which they are bound,
form a 5- to 6-membered cyclic amine group,
R, R together with the nitrogen atom to which they are bound, form a 6-
10 membered cyclic amine group, in which one methylene group may be
replaced by an oxygen atom,
R is 1-4C-alkyl,
R'6, R"7 are independently from each other hydrogen or 1-4C-alkyl,
or R'® and R, together with the nitrogen atom to which they are bound,
15 form a 5- to 6-membered cyclic amine group,
or an N-oxide, a salt, a tautomer or a sterecisomer of said compound, or a salt

of said N-oxide, tautomer or sterecisomer.

A further aspect of the invention are compounds of formula (I) according to claim
20 1,
wherein
R'/R? are independently from each other hydrogen, halogen, hydroxy, 1-3C-
alkyl, 1-3C-alkoxy, 1-3C-haloalkyl, 1-3C-haloalkoxy,
R®  is hydrogen, 1-4C-alkoxy, cyano, C(O)NR'R'7,
25 N is1,
R* s
(b) hydroxy,
(c) 1-4C-alkoxy which is optionally substituted with
(c1) OH,
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(c2) NR'R™2,

*O/X\OH
(d) 0 , whereby the * is the point of attachment,
(e) NR13R14,
(f) NHC(O)-1-3C-alkyl optionally substituted with hydroxy, 1-3C-alkoxy,
(g) NHC(O)NH-1-3C-alkyl optionally substituted with hydroxy, 1-3C-

alkoxy,

(h) N , whereby the * is the point of attachment,

(a) hydrogen,
(d) 2-4C-hydroxyalkyl, usw.
(e) -C(O)-(1-4C-alkyl),
(f) -C(O)-(1-4C-alkylen)-O-(1-4C-alkyl),
(g) -(2-4C-alkylen)-NR''R?,
is
(a) hydrogen,
(c) cyano,
(d) C(O)NRR
(e) C(O)OR',
is 1
is
(a) hydrogen,
(b) amino,
(c) -NH-C(O)-(1-4C-alkyl),
(d) -NH-C(O)-(1-4C-alkylen)-O-(1-4C-alkyl),
*NH

S

e
(e) N whereby the * is the point of attachment,
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(f) hydroxy,
(g) 1-3C-alkoxy,
p is1, 2,
5 R, R" are independently from each other 1-4C-alkyl,

or R" and R'?, together with the nitrogen atom to which they are bound,
form a 5- to 6-membered cyclic amine group,
R, R™ together with the nitrogen atom to which they are bound, form a 6-
membered cyclic amine group, in which one methylene group may be
10 replaced by an oxygen atom,
R™ is 1-4C-alkyl,
R'6 R are independently from each other 1-4C-alkyl,
or R' and R, together with the nitrogen atom to which they are bound,
form a 5- to 6-membered cyclic amine group,
15 oran N-oxide, a salt, a tautomer or a sterecisomer of said compound, or a salt

of said N-oxide, tautomer or sterecisomer.

A further aspect of the invention are compounds of formula (1) according to claim
1,
20 wherein
R'/R? are independently from each other hydrogen, halogen, hydroxy, 1-3C-
alkyl, 1-3C-alkoxy, 1-3C-haloalkyl, 1-3C-haloalkoxy,
R3®  is hydrogen, 1-4C-alkoxy, cyano, C(O)NR'®R'7,
n is1,
25 R* s
(b) hydroxy,
(c) 1-4C-alkoxy which is substituted with
(c1) OH,
(c2) NRMR™,

*o/?g\w

30 (d) 0 , whereby the * is the point of attachment,
(8) NR13R14,
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(f) NHC(O)-1-3C-alkyl optionally substituted with hydroxy, 1-3C-alkoxy,
(g) NHC(O)NH-1-3C-alkyl optionally substituted with hydroxy, 1-3C-

alkoxy,

5 (h) N , whereby the * is the point of attachment,
R> s
(a) hydrogen,
(d) 2-4C-hydroxyalkyl, usw.
(e) -C(O)-(1-4C-alkyl),
10 (f) -C(O)-(1-4C-alkylen)-O-(1-4C-alkyl),
(g) -(2-4C-alkylen)-NR"'R?,
R s
(a) hydrogen,
(c) cyano,
15 (d) C(O)NR™R"
(e) C(O)OR™,
m is 1
R s
(a) hydrogen,
20 (b) amino,
(c) -NH-C(O)-(1-4C-alkyl),
(d) -NH-C(O)-(1-4C-alkylen)-O-(1-4C-alkyl),
*NH

X

-
(e) N whereby the * is the point of attachment,

(f) hydroxy,
25 (g) 1-3C-alkoxy,

p is1, 2,
Rt R12 are independently from each other 1-4C-alkyl,
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or R" and R'?, together with the nitrogen atom to which they are bound,
form a 5- to 6-membered cyclic amine group,

R™3, R4 together with the nitrogen atom to which they are bound, form a 6-
membered cyclic amine group, in which one methylene group may be
replaced by an oxygen atom,

R'™ is 1-4C-alkyl,

R R are independently from each other 1-4C-alkyl,
or R' and R, together with the nitrogen atom to which they are bound,
form a 5- to 6-membered cyclic amine group,

or an N-oxide, a salt, a tautomer or a sterecisomer of said compound, or a salt

of said N-oxide, tautomer or sterecisomer.

A further aspect of the invention are compounds of formula (1) according to claim
1,
wherein
R'/R? are independently from each other hydrogen or halogen,
R® s hydrogen, 1-4C-alkoxy,
n is 1,
R s
(a) hydroxy,
(c) 1-3C-alkoxy which is optionally substituted with hydroxy, or NR''R2,
or —S-(1-3C-alkyl), or-S(0O)2-(1-3C-alkyl),

(d) 0 , whereby the * is the point of attachment,
* N O
(e) / , whereby the * is the point of attachment,

, whereby the * is the point of attachment,

(%U\ /\
R5 is

(a) hydrogen,
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(d) hydroxyethyl,
(e) -C(O)(1-3C-alkyl),
(f) -C(O)(1-3C-alkylen)O(1-3C-alkyl),
(g) (2-3C-alkylen)-NR'"R"2,
R¢ s
(a) hydrogen,

(c) cyano,
(d) C(O)NHz,
(e) C(O)OR™,
m is 1,
RY is

(a) hydrogen,

(b) amino,

(c) -NH-C(O)-(1-4C-alkyl),

(d) -NH-C(O)-(1-4C-alkylen)-O-(1-4C-alkyl),

*NH

o
(e) N™ whereby the * is the point of attachment,

AN

R and R'?, are independently from each other 1-3C-alkyl, or together with the

nitrogen atom to which they are bound, form a 5-membered cyclic amine

group,
R 1-3C-alkyl
p is1,2,

or an N-oxide, a salt, a tautomer or a sterecisomer of said compound, or a salt

of said N-oxide, tautomer or sterecisomer.

Another aspect of the invention are compounds of formula (I) according to claim
1,

wherein

R'/R? are independently from each other hydrogen or halogen,

R®  is hydrogen, 1-4C-alkoxy,

n is1,
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is
(a) hydroxy,
(c) 1-3C-alkoxy which is optionally substituted with hydroxy, or NR"'R?,

(d) 0 , whereby the * is the point of attachment,
* N O
(e) / , whereby the * is the point of attachment,

[Jj)L/\

(a) hydrogen,

(d) hydroxyethyl,

(e) -C(O)(1-3C-alkyl),

(f) -C(O)(1-3C-alkylen)O(1-3C-alkyl),
(g) (2-3C-alkylen)-NR"R?,

is

, whereby the * is the point of attachment,

is

(a) hydrogen,

(c) cyano,

(d) C(O)NHz,

(e) C(O)OR™,

is 1,

is

(a) hydrogen,

(b) amino,

(c) -NH-C(O)-(1-4C-alkyl),

(d) -NH-C(O)-(1-4C-alkylen)-O-(1-4C-alkyl),

(e) N whereby the * is the point of attachment,
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R and R'?, are independently from each other 1-3C-alkyl, or together with the

nitrogen atom to which they are bound, form a 5-membered cyclic amine

group,
R 1-3C-alkyl
p is1, 2,

or an N-oxide, a salt, a tautomer or a stereocisomer of said compound, or a salt

of said N-oxide, tautomer or sterecisomer.

Another aspect of the invention are compounds of formula (I) according to claim
1,
wherein
R'/R? are independently from each other hydrogen or halogen,
R3  is hydrogen, 1-4C-alkoxy,
n is 1,
R s
(a) hydroxy,
(c) 1-3C-alkoxy which is substituted with hydroxy or NR''R"?

(d) 0 , whereby the * is the point of attachment,

, whereby the * is the point of attachment,

(5/11\ e
R5 is

(a) hydrogen,
(d) hydroxyethyl,
(e) -C(O)(1-3C-alkyl),
(f) -C(O)(1-3C-alkylen)O(1-3C-alkyl),
(g) (2-3C-alkylen)-NR"R?,
R s

, whereby the * is the point of attachment,



WO 2013/167698 PCT/EP2013/059666

- 25 -

(a) hydrogen,
(c) cyano,
(d) C(O)NHz,
(e) C(O)OR'S,
5. m is1,
R® s
(a) hydrogen,
(b) amino,
(c) -NH-C(O)-(1-4C-alkyl),
10 (d) -NH-C(O)-(1-4C-alkylen)-O-(1-4C-alkyl),

(e) N™ whereby the * is the point of attachment,
R™ and R'?, are independently from each other 1-3C-alkyl, or together with the

nitrogen atom to which they are bound, form a 5-membered cyclic amine

15 group,
R 1-3C-alkyl
p is1, 2,

or an N-oxide, a salt, a tautomer or a stereocisomer of said compound, or a salt
of said N-oxide, tautomer or sterecisomer.

20
A further aspect of the invention are compounds of formula (l) according to claim
1,
wherein
R'/R? are independently from each other hydrogen or fluorine,

25 RS is hydrogen, methoxy or ethoxy,

n is 1,
R* is
(a) hydroxy,
OH
*O/\/

, whereby the * is the point of attachment,
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*o/?g\w
(c) 0 , whereby the * is the point of attachment,
0
[|_CH,

Sx
*O/\\/ ~o0

(d) , whereby the * is the point of attachment,

*o/\/\SfO
(e) g 3, whereby the * is the point of attachment,
R®  is hydrogen,
5 R® s
(a) hydrogen,
(b) cyano,
m is 1
RY  is hydrogen,
10 p is1,
or an N-oxide, a salt, a tautomer or a stereocisomer of said compound, or a salt

of said N-oxide, tautomer or sterecisomer.

Another aspect of the invention are compounds of formula (I) according to claim
15 1, compounds of formula (1) according to claim 1,

wherein

R'/R? are independently from each other hydrogen or fluorine,

R3 is hydrogen, methoxy or ethoxy,

n is1,
20 R* s

(a) hydroxy,

*O/\/OH

, whereby the * is the point of attachment,

*o/?g\m
(c) 0 , whereby the * is the point of attachment,
R®  is hydrogen,
25 R® s

(a) hydrogen,
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(b) cyano,
m is 1
R® s hydrogen,
P is1,
5 oran N-oxide, a salt, a tautomer or a sterecisomer of said compound, or a salt

of said N-oxide, tautomer or sterecisomer.

A further aspect of the invention relates to compounds of formula (1) according to
claim 1, -S-CHs, -S(0O)2-CHs, -O-(CHz)3-S(0O)2-CHs

10 wherein
R'/R? are independently from each other hydrogen or fluorine,

R® is hydrogen, methoxy or ethoxy,

n is 1,
R* is
15 (a) hydroxy,

(b) methoxy,
(c) ethoxy which is substituted with hydroxy or with -N(CHzs)z, -S-CHs,

QO
-S(0)2-CHs, or with

o)
O/‘\/\ =
|| CH,
(d) 0o , whereby the * is the point of attachment,

*O/?g\OH

20 (e) o , whereby the * is the point of attachment,

, whereby the * is the point of attachment,

*N 0
®

, whereby the * is the point of attachment,

(yj\ e
R5 is

(a) hydrogen,

, whereby the * is the point of attachment,

25 (b) hydroxyethyl,
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(c) -C(O)CHs,
(d) -C(O)CH20CHj,
(e) ethyl which is substituted with -N(CHzs)z or with

(]

is

, whereby the * is the point of attachment,

(a) hydrogen,

(b) cyano,

(d) C(O)NHz,

(e) C(O)OCH2CHs,

is 1,

is

(a) hydrogen,

(b) amino,

(¢) -NHC(O)CHs,

(d) -NHC(O)CH20CHs3,
*NH

AN

P

(e) N™ whereby the * is the point of attachment,

is1-2,

of said N-oxide, tautomer or stereoisomer.

PCT/EP2013/059666

or an N-oxide, a salt, a tautomer or a stereocisomer of said compound, or a salt

A further aspect of the invention relates to compounds of formula (1) according to
claim 1, -S-CHa, -S(0)2-CHs, -O-(CHz2)3-S(0)2-CHs

wherein

R'/R? are independently from each other hydrogen or fluorine,

R3

n

R4

is hydrogen, methoxy or ethoxy,
is 1,

is

(a) hydroxy,

(b) methoxy,
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(c1) ethoxy which is substituted with hydroxy or with -N(CHzs)z2 , -S-CHs, -

S(0)2-CHs, or with CI

, whereby the * is the point of attachment,

(d) 0 , whereby the * is the point of attachment,

(e) , whereby the * is the point of attachment,
(YU\ e

(a) hydrogen,

(b) hydroxyethvl,

(c) -C(O)CHs,

(d) -C(O)CH20CHs5,

(e) ethyl which is substituted with -N(CHzs)2 or with

(]

R¢ is
(a) hydrogen,

, whereby the * is the point of attachment,

is

, whereby the * is the point of attachment,

(b) cyano,

(d) C(O)NHz,

(e) C(O)OCH2CHBa,
is 1,

is

(a) hydrogen,

(b) amino,

(c) -NHC(O)CHs,
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(d) -NHC(O)CH20CHs,
*NH

AN

o
(e) N™ whereby the * is the point of attachment,

p is1-2,
or an N-oxide, a salt, a tautomer or a stereocisomer of said compound, or a salt

5  of said N-oxide, tautomer or sterecisomer.

A further aspect of the invention relates to compounds of formula (1) according to
claim 1,
wherein
10 R'YR? are independently from each other hydrogen or fluorine,
R® is hydrogen, methoxy or ethoxy,
n is 1,
R* s
(a) hydroxy,
15 (b) methoxy,
(c) ethoxy which is substituted with hydroxy or with -N(CHzs)2 or with

-

, whereby the * is the point of attachment,

(d) 0 , whereby the * is the point of attachment,

, whereby the * is the point of attachment,

(l]* e
20 , whereby the * is the point of attachment,
RS is

(a) hydrogen,
(b) hydroxyethyl,
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(c) -C(O)CHs,
(d) -C(O)CH20CHj,
(e) ethyl which is substituted with -N(CHzs)z or with

(]

5 RS is

(a) hydrogen,

, whereby the * is the point of attachment,

(b) cyano,
(d) C(O)NHz,
(e) C(O)OCH2CHs,
10 m is 1,
R is
(a) hydrogen,
(b) amino,
(¢) -NHC(O)CHs,
15 (d) -NHC(O)CH20CHs3,
*NH
S
I g
(e) N™ whereby the * is the point of attachment,
p is1-2,
or an N-oxide, a salt, a tautomer or a sterecisomer of said compound, or a salt
of said N-oxide, tautomer or sterecisomer.
20
In a further aspect of the invention relates to compounds of formula (1) selected

from the group consisting of:

2-[1-(4-ethoxy-2,6-difluorobenzyl)-1,4,5,6-tetrahydrocyclopenta[c]pyrazol-3-yl]-5-
methoxy-N-(pyridin-4-yl)pyrimidin-4-amine

2-[1-(2-fluorobenzyl)-4,5,6,7-tetrahydro-1H-indazol-3-yl]-5-methoxy-N-(pyridin-4-
yhpyrimidin-4-amine

5-methoxy-2-[1-(4-methoxybenzyl)-1,4,5,6-tetrahydrocyclopenta[clpyrazol-3-yl]-
N-(pyridin-4-yhpyrimidin-4-amine

2-[1-(2-fluorobenzyl)-1,4,5,6-tetrahydrocyclopenta[clpyrazol-3-yl]-5-methoxy-N-
(pyridin-4-yhpyrimidin-4,6-diamine

2-[1-(2-fluorobenzyl)-1,4,5,6-tetrahydrocyclopenta[clpyrazol-3-yl]-5-(morpholin-
4-yl)-N-(pyridin-4-yl)pyrimidin-4,6-diamine
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2-[1-(2-fluorobenzyl)-1,4,5,6-tetrahydrocyclopenta[clpyrazol-3-yl]-5-methoxy-N-
(pyridin-4-yl)pyrimidin-4-amine

4-({2-[1-(2-fluorcbenzyl)-1,4,5,6-tetrahydrocyclopenta[clpyrazol-3-yl]-5-
methoxypyrimidin-4-yl}amino)nicotinonitrile

2-[1-(2-fluorobenzyl)-1,4,5,6-tetrahydrocyclopenta[clpyrazol-3-yl]-5-(morpholin-
4-y1)-N,N'-di(pyridin-4-yl)pyrimidin-4,6-diamine

2-[1-(2-fluorobenzyl)-1,4,5,6-tetrahydrocyclopenta[clpyrazol-3-yl]-5-methoxy-
N N'-di(pyridin-4-yDpyrimidin-4,6-diamine

N-{2-[1-(2-fluorobenzyl)-1,4,5,6-tetrahydrocyclopenta[c]pyrazol-3-yl]-5-methoxy-
6-(pyridin-4-ylamino)pyrimidin-4-yl}-2-methoxyacetamide

N-{2-[1-(2-fluorobenzyl)-1,4,5,6-tetrahydrocyclopenta[clpyrazol-3-yl]-5-methoxy-
6-(pyridin-4-ylamino)pyrimidin-4-yl}acetamide

4-({2-[1-(2-fluorobenzyl)-1,4,5,6-tetrahydrocyclopenta[clpyrazol-3-yl]-5-
hydroxypyrimidin-4-yl}amino)nicotinamide

2-[1-(2-fluorobenzyl)-1,4,5,6-tetrahydrocyclopenta[clpyrazol-3-yl]-4-(pyridin-4-
ylamino)pyrimidin-5-ol

2-[1-(4-ethoxy-2,6-difluorobenzyl)-1,4,5,6-tetrahydrocyclopenta[c]pyrazol-3-yl]-4-
(pyridin-4-ylamino)pyrimidin-5-ol

4-({2-[1-(2-fluorobenzyl)-1,4,5,6-tetrahydrocyclopenta[clpyrazol-3-yl]-5-
hydroxypyrimidin-4-yl}amino)nicotinonitrile

2-[1-(4-methoxybenzyl)-1,4,5,6-tetrahydrocyclopenta[c]pyrazol-3-yl]-4-(pyridin-4-
ylamino)pyrimidin-5-ol

5-[2-(dimethylamino)ethoxy]-2-[1-(4-ethoxy-2,6-difluorobenzyl)-1,4,5,6-
tetrahydrocyclopenta[c]pyrazol-3-yI]-N-(pyridin-4-yhpyrimidin-4-amine

{3-[({2-[1-(4-ethoxy-2,6-difluorobenzyl)-1,4,5,6-tetrahydrocyclopenta[c]pyrazol-3-
yl]-4-(pyridin-4-ylamino)pyrimidin-5-ylloxy)methylloxetan-3-yl}methanol

2-[1-(4-ethoxy-2,6-difluorobenzyl)-1,4,5,6-tetrahydrocyclopenta[c]pyrazol-3-yl}-
N-(pyridin-4-yD)-5-[2-(pyrrolidin-1-yl)ethoxy]lpyrimidin-4-amine

ethyl 4-[(2-[1-(2-fluorobenzyl)-1,4,5,6-tetrahydrocyclopenta[c]pyrazol-3-yl]-5-{[3-
(hydroxymethyl)oxetan-3-ylimethoxy}pyrimidin-4-yhaminolnicotinate

4-[(2-[1-(2-fluorobenzyl)-1,4,5,6-tetrahydrocyclopenta[clpyrazol-3-yi}-5-{[ 3-
(hydroxymethyl)oxetan-3-ylimethoxy}pyrimidin-4-yl)amino]nicotinonitrile

4-({2-[1-(2-fluorobenzyl)-1,4,5,6-tetrahydrocyclopenta[clpyrazol-3-yl]-5-[2-
(methylsulfanylhethoxylpyrimidin-4-yllamino)nicotinamide

4-({2-[1-(2-fluorobenzyl)-1,4,5,6-tetrahydrocyclopenta[clpyrazol-3-yl]-5-[3-
(methylsulfonyhpropoxylpyrimidin-4-yl}amino)nicotinamide

4-{[2-(dimethylamino)ethyl](pyridin-4-yl)amino}-2-[1-(4-ethoxy-2,6-
difluorobenzyl)-1,4,5,6-tetrahydrocyclopental clpyrazol-3-yllpyrimidin-5-ol

2-[1-(4-ethoxy-2,6-difluorobenzyl)-1,4,5,6-tetrahydrocyclopenta[c]pyrazol-3-yl]-4-
{pyridin-4-yl[2-(pyrrolidin-1-yethyllamino}pyrimidin-5-ol

4-({2-[1-(2-fluorobenzyl)-1,4,5,6-tetrahydrocyclopenta[clpyrazol-3-yl]-5-
methoxypyrimidin-4-yl}amino)nicotinamide

ethyl 4-({2-[1-(2-fluorobenzyl)-1,4,5,6-tetrahydrocyclopenta[c]pyrazol-3-yl]-5-
hydroxypyrimidin-4-yl}amino)nicotinate

4-[(4-{[3-(ethoxycarbonyl)pyridin-4-yllamino}-2-[1-(2-fluorobenzyl)-1,4,5,6-
tetrahydrocyclopentalclpyrazol-3-yllpyrimidin-5-yl)oxy]nicotinate

4-({2-[1-(2-fluorobenzyl)-1,4,5,6-tetrahydrocyclopenta[c]pyrazol-3-yl]-5-(2-
hydroxyethoxy)pyrimidin-4-yl}amino)nicotinamide

4-[{2-[1-(2-fluorobenzyl)-1,4,5,6-tetrahydrocyclopentalclpyrazol-3-yl]-5-(2-




WO 2013/167698 PCT/EP2013/059666

- 33 -

hydroxyethoxy)pyrimidin-4-yl}(2-hydroxyethyl)aminolnicotinamide

4-({2-[1-(2-fluorobenzyl)-1,4,5,6-tetrahydrocyclopenta[c]pyrazol-3-yl}-5-(2-
hydroxyethoxy)pyrimidin-4-yllamino)nicotinonitrile

2-({2-[1-(4-ethoxy-2,6-difluorobenzyl)-1,4,5,6-tetrahydrocyclopenta[c]pyrazol-3-
yl]-4-(pyridin-4-ylamino)pyrimidin-5-yl}oxy)ethanol

N-{6-amino-2-[1-(2-fluorobenzyl)-1,4,5,6-tetrahydrocyclopenta[c]pyrazol-3-yl}-5-
methoxypyrimidin-4-yl}-2-methoxy-N-(pyridin-4-yl)acetamide

N-{6-amino-2-[1-(2-fluorobenzyl)-1,4,5,6-tetrahydrocyclopenta[c]pyrazol-3-yl]-5-
methoxypyrimidin-4-yl}-N-(pyridin-4-yl)acetamide

4-({2-[1-(2-fluorobenzyl)-1,4,5,6-tetrahydrocyclopenta[c]pyrazol-3-yl]-5-[2-
(methylsulfonyhethoxylpyrimidin-4-yllamino)nicotinamide

or an N-oxide, a salt, a tautomer or a stereoisomer of said compound, or a salt

of said N-oxide, tautomer or stereocisomer.

5 In another aspect of the invention relates to compounds of formula (1) selected

from the group consisting of:

2-[1-(4-ethoxy-2,6-difluorobenzyl)-1,4,5,6-tetrahydrocyclopenta[c]pyrazol-3-yl]-5-
methoxy-N-(pyridin-4-yl)pyrimidin-4-amine

2-[1-(2-fluorobenzyl)-4,5,6,7-tetrahydro-1H-indazol-3-yl]-5-methoxy-N-(pyridin-4-
yhpyrimidin-4-amine

5-methoxy-2-[1-(4-methoxybenzyl)-1,4,5,6-tetrahydrocyclopenta[clpyrazol-3-yl]-
N-(pyridin-4-yhpyrimidin-4-amine

2-[1-(2-fluorobenzyl)-1,4,5,6-tetrahydrocyclopenta[c]pyrazol-3-yl]-5-methoxy-N-
(pyridin-4-yl)pyrimidin-4,6-diamine

2-[1-(2-fluorobenzyl)-1,4,5,6-tetrahydrocyclopenta[clpyrazol-3-yl}-5-(morpholin-
4-yl)-N-(pyridin-4-yl)pyrimidin-4,6-diamine

2-[1-(2-fluorobenzyl)-1,4,5,6-tetrahydrocyclopenta[clpyrazol-3-yl]-5-methoxy-N-
(pyridin-4-yl)pyrimidin-4-amine

4-({2-[1-(2-fluorobenzyl)-1,4,5,6-tetrahydrocyclopenta[clpyrazol-3-yl]-5-
methoxypyrimidin-4-yl}amino)nicotinonitrile

2-[1-(2-fluorobenzyl)-1,4,5,6-tetrahydrocyclopentalclpyrazol-3-yl}-5-(morpholin-
4-y1)-N,N'-di(pyridin-4-yl)pyrimidin-4,6-diamine

2-[1-(2-fluorobenzyl)-1,4,5,6-tetrahydrocyclopenta[clpyrazol-3-yl]-5-methoxy-
N N'-di(pyridin-4-ypyrimidin-4,6-diamine

N-{2-[1-(2-fluorobenzyl)-1,4,5,6-tetrahydrocyclopenta[clpyrazol-3-yl]-5-methoxy-
6-(pyridin-4-ylamino)pyrimidin-4-yl}-2-methoxyacetamide

N-{2-[1-(2-fluorobenzyl)-1,4,5,6-tetrahydrocyclopenta[clpyrazol-3-yl]-5-methoxy-
6-(pyridin-4-ylamino)pyrimidin-4-yl}acetamide

2-[1-(4-ethoxy-2,6-difluorobenzyl)-1,4,5,6-tetrahydrocyclopenta[c]pyrazol-3-yl]-4-
(pyridin-4-ylamino)pyrimidin-5-ol

4-({2-[1-(2-fluorobenzyl)-1,4,5,6-tetrahydrocyclopenta[clpyrazol-3-yl]-5-
hydroxypyrimidin-4-yl}amino)nicotinonitrile

2-[1-(4-methoxybenzyl)-1,4,5,6-tetrahydrocyclopenta[c]pyrazol-3-yl]-4-(pyridin-4-
ylamino)pyrimidin-5-ol

5-[2-(dimethylamino)ethoxy]-2-[1-(4-ethoxy-2,6-difluorobenzyl)-1,4,5,6-
tetrahydrocyclopenta[c]pyrazol-3-yl]-N-(pyridin-4-yhpyrimidin-4-amine
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{3-[({2-[1-(4-ethoxy-2,6-difluorobenzyl}-1,4,5,6-tetrahydrocyclopenta[c]pyrazol-3-
yl]-4-(pyridin-4-ylamino)pyrimidin-5-yl}oxy)methylloxetan-3-yl}methanol

2-[1-(4-ethoxy-2,6-difluorobenzyl)-1,4,5,6-tetrahydrocyclopenta[c]pyrazol-3-yl}-
N-(pyridin-4-yD)-5-[2-(pyrrolidin-1-yl)ethoxy]pyrimidin-4-amine

ethyl 4-[(2-[1-(2-fluorobenzyl)-1,4,5,6-tetrahydrocyclopenta[clpyrazol-3-yl]-5-{[3-
(hydroxymethyl)oxetan-3-ylimethoxylpyrimidin-4-yl)aminolnicotinate

4-[(2-[1-(2-fluorobenzyl)-1,4,5,6-tetrahydrocyclopenta[clpyrazol-3-yl}-5-{[ 3-
(hydroxymethyl)oxetan-3-ylimethoxy}pyrimidin-4-yhamino]nicotinonitrile

4-{[2-(dimethylamino)ethyl]l(pyridin-4-yl)amino}-2-[1-(4-ethoxy-2,6-
difluorobenzyl)-1,4,5,6-tetrahydrocyclopenta clpyrazol-3-yllpyrimidin-5-ol

2-[1-(4-ethoxy-2,6-difluorobenzyl)-1,4,5,6-tetrahydrocyclopenta[c]pyrazol-3-yl]-4-
{pyridin-4-yl[2-(pyrrolidin-1-yethyllamino}pyrimidin-5-ol

4-({2-[1-(2-fluorobenzyl)-1,4,5,6-tetrahydrocyclopenta[clpyrazol-3-yl]-5-
methoxypyrimidin-4-yl}amino)nicotinamide

ethyl 4-({2-[1-(2-fluorobenzyl)-1,4,5,6-tetrahydrocyclopentalclpyrazol-3-yl]-5-
hydroxypyrimidin-4-yl}amino)nicotinate

4-[(4-{[3-(ethoxycarbonyl)pyridin-4-yllamino}-2-[1-(2-fluorobenzyl)-1,4,5,6-
tetrahydrocyclopenta[clpyrazol-3-yl]pyrimidin-5-yl)oxy]nicotinate

4-({2-[1-(2-fluorobenzyl)-1,4,5,6-tetrahydrocyclopenta[c]pyrazol-3-yl]-5-(2-
hydroxyethoxy)pyrimidin-4-yl}Jamino)nicotinamide

4-[{2-[1-(2-fluorobenzyl)-1,4,5,6-tetrahydrocyclopenta[c]pyrazol-3-yl]-5-(2-
hydroxyethoxy)pyrimidin-4-yl}(2-hydroxyethyl)amino]nicotinamide

4-({2-[1-(2-fluorobenzyl)-1,4,5,6-tetrahydrocyclopenta[c]pyrazol-3-yl]-5-(2-
hydroxyethoxy)pyrimidin-4-yl}lamino)nicotinonitrile

2-({2-[1-(4-ethoxy-2,6-difluorobenzyl)-1,4,5,6-tetrahydrocyclopenta[ c]pyrazol-3-
yll-4-(pyridin-4-ylamino)pyrimidin-5-yl}oxy)ethanol

N-{6-amino-2-[1-(2-fluorobenzyl)-1,4,5,6-tetrahydrocyclopenta[c]pyrazol-3-yl]-5-
methoxypyrimidin-4-yl}-2-methoxy-N-(pyridin-4-yl)acetamide

N-{6-amino-2-[1-(2-fluorobenzyl)-1,4,5,6-tetrahydrocyclopenta[c]pyrazol-3-yl]-5-
methoxypyrimidin-4-yl}-N-(pyridin-4-yl)acetamide

One aspect of the invention are compounds of formula (l) as described in the
examples as characterized by their names in the title as claimed in claim 5 and
their structures as well as the subcombinations of all residues specifically

disclosed in the compounds of the examples.

Ancther aspect of the present invention are the intermediates as used for their
synthesis.

One special aspect of the invention is intermediate (1-3) wherein
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R', R?, R3, R*, R® and n and p have the meaning according to claim 1.

Another special aspect of the invention is intermediate (1-4) wherein

N N

AL Qe
N —/~(R"),,
N
N>\I \R5
R’ R’
1-4

R4, RS, R8, R® and m and p have the meaning according to claim 1.

If embodiments of the invention as disclosed herein relate to compounds of
formula (1), it is understood that those embodiments refer to the compounds of

10 formula (I) as disclosed in any of the claims and the examples.

Another aspect of the invention are compounds of formula (1), wherein
R', R?is independently from one another hydrogen or halogen (especially
fluorine, clorine, bromine).

15
Another aspect of the invention are compounds of formula (1), wherein

R', R?is hydrogen or fluorine or chlorine, especially hydrogen or fluorine.
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A further aspect of the invention are compounds of formula (1), wherein
R3 is hydrogen, 1-4C-alkoxy, halogen, 1-4C-alkyl, 2-4C-alkenyl or 3-6C-
cycloalkyl.

Still another aspect of the invention are compounds of formula (1), wherein

R®  is hydrogen or 1-4C-alkoxy.

Another aspect of the invention are compounds of formula (1), wherein
R3 is halogen, 1-4C-alkyl, 2-4C-alkenyl or 3-6C-cycloalkyl.

Another aspect of the invention are compounds of formula (1), wherein
R4 is (a) hydroxy,
(c) 1-3C-alkoxy which is optionally substituted with hydroxy, or NR''R"?,
or —S-(1-3C-alkyl), or-S(O)2-(1-3C-alkyl),

(d) 0 , whereby the * is the point of attachment,
* N O
(e) / , whereby the * is the point of attachment,

ETK/\

Another aspect of the invention are compounds of formula (1), wherein

, whereby the * is the point of attachment,

R4 is hydroxy, methoxy, ethoxy, propoxy or
(c) ethoxy which is substituted with hydroxy or with -N(CHzs)z, -S-CHs,

-S(0)2-CHs, or with G

O

~
1

, whereby the * is the point of attachment,

3

(d) o , whereby the * is the point of attachment,
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*o/?g\w
(e) 0 , whereby the * is the point of attachment,
*N O
() p— , whereby the * is the point of attachment, or

é)k/\

5 Another aspect of the invention are compounds of formula (1), wherein

, whereby the * is the point of attachment.

R*  is hydroxy, methoxy, or
(c) ethoxy which is substituted with hydroxy or with -N(CHzs)z, -S-CHs,

-S(0)2-CHs, or with O

o)
*O/\/\ =
|| CH,
(d) 0o , whereby the * is the point of attachment,

*o/?g\m
10 (e) 0 , whereby the * is the point of attachment,
*N 0
6

, whereby the * is the point of attachment,

, whereby the * is the point of attachment, or
e 0O
B 0" CH
o
g N

Another aspect of the invention are compounds of formula (1), wherein

, whereby the * is the point of attachment.

15 R* s (a) hydroxy,
OH
*O/\/

, whereby the * is the point of attachment,
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*o/?g\w
(c) 0 , whereby the * is the point of attachment,
1 /

*O/\\/
(d) , whereby the * is the point of attachment,

PN //O
* ﬁ\
3
(e) 0 , whereby the * is the point of attachment,

Another aspect of the invention are compounds of formula (1), wherein
R*  is hydroxy, methoxy, or
(c) ethoxy which is substituted with hydroxy or with -N(CHs)2 or with

(]

, whereby the * is the point of attachment,

*o/?g\w

10 (e) 0 , whereby the * is the point of attachment,
*N O
H ./ , whereby the * is the point of attachment, or

fﬁ)t/\

Still another aspect of the invention are compounds of formula (1), wherein

, whereby the * is the point of attachment.

15 R4 is hydroxy, 1-4C-alkoxy (which is optionally substituted with hydroxy or

*o/?g\w

NR"R2), or o whereby the * is the point of attachment.

Another aspect of the invention are compounds of formula (1), wherein

R*  is hydrogen.
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A further aspect of the invention are compounds of formula (1), wherein

5 Another is aspect of the invention are compounds of formula (1), wherein
R* is (a) hydrogen, (b) hydroxy, (c) 1-6C-alkoxy which is optionally
substituted with
(c1) 1-2 OH,
(c2) NRVR™",

*O/?g\OH

10 (d) o , whereby the * is the point of attachment,
(e) NRTRM,

Another is aspect of the invention are compounds of formula (1), wherein
R4 is (a) hydrogen, (b) hydroxy, (c) 1-6C-alkoxy which is optionally
15 substituted with
(c1) 1-2 OH,
(c2) NRVR"?,

(d) o , whereby the * is the point of attachment or

20
Another is aspect of the invention are compounds of formula (1), wherein
R s
(c) 1-6C-alkoxy which is optionally substituted with
(c1) 1-2 OH,
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(c2) NR'R™2,

(c3) —S-(1-6C-alkyl),
(c4) —S(0)-(1-6C-alkyl),
(c5) —S(O)2-(1-6C-alkyl),

Another is aspect of the invention are compounds of formula (1), wherein

R s
(c) 1-6C-alkoxy which is optionally substituted with
(c1) 1-2 OH,
10 (c2) NR"R™,

(c3) -S-(1-6C-alkyl),
(c5) —=S(O)2-(1-6C-alkyl),

Another is aspect of the invention are compounds of formula (1), wherein
15 R* s
(a) hydroxy,
(c) 1-3C-alkoxy which is optionally substituted with hydroxy, or NR''R"?,
or —S-(1-3C-alkyl), or-S(0)2-(1-3C-alkyl),

(d) 0 , whereby the * is the point of attachment,

20 (e) , whereby the * is the point of attachment,

(%‘L/\

Another is aspect of the invention are compounds of formula (1), wherein
R* is —O-(CH2)2-S(0)2-CHs, -O-(CHz2)2-S-CHs, -O-(CH2)2-5(0)2-CHs, OH,

25 -0-CHs, -N-morpholino, -O-(CHz)2-OH, -O-(CHz)2-N(CHa)z,
* O%\OH

-O-(CHz)-N-pyrrolidino, -O-(3-ethoxycarbonyl-pyridyl-4-y1) or 0 ,

, whereby the * is the point of attachment,
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whereby the * is the point of attachment.

Another aspect of the invention are compounds of formula (1), wherein

R®  is hydrogen.

A further aspect of the invention are compounds of formula (1), wherein
R® s hydrogen, cyano or C(O)NR™R".

A further aspect of the invention are compounds of formula (1), wherein
R®  is hydrogen, cyano or C(O)NR'R'", C(O)OR", especially hydrogen,
cyano, C(O)NH2, C(O)OCHSs, C(O)OCH2CHa.

A further aspect of the invention are compounds of formula (1), wherein
R® is hydrogen, cyano, C(O)NHz, C(O)OCH2CHs.

Still a further aspect of the invention are compounds of formula (1), wherein

R is in 3-position of the pyridine.

A further aspect of the invention are compounds of formula (1), wherein
R® is hydrogen, NHz, -NH-C(O)-CHs, -NH-C(O)-CH2-O-CHs, -NH-(pyridyl-4-
yh).

Still a further aspect of the invention are compounds of formula (1), wherein
RY/R12 independently from each other is hydrogen, methyl, or together

with the nitrogen atom to which they are attached a pyrrolidin ring.

A further aspect of the invention are compounds of formula (1), wherein
R13/RM™ independently from each other is hydrogen, or together with the
nitrogen atom to which they are attached a 6-membered ring wherein an

additional oxygen atom replaces one of the ring carbon atoms.

A further aspect of the invention are compounds of formula (1), wherein

R' is methyl, ethyl, especially ethyl.
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A further aspect of the invention are compounds of formula (1), wherein

R6/R17 independently from each other is hydrogen.

Still a further aspect of the invention are compounds of formula (1), wherein

n is 1.

A further aspect of the invention are compounds of formula (1), wherein

m is 1.

A further aspect of the invention are compounds of formula (1), wherein

p is 1.

Another aspect of the invention are compounds of formula (1), wherein
p is 2.

Definitions

Constituents which are optionally substituted as stated herein, may be substi-
tuted, unless otherwise noted, one or more times, independently from one
another at any possible position. When any variable occurs more than one time
in any constituent, each definition is independent.

Unless defined otherwise in the claims the constituents defined below can
optionally be substituted, one or more times, identically or differently, with a
substituent selected from:

hydroxy, halogen, cyano, 1-6C-alkyl, 1-4C-haloalkyl, 1-6C-alkoxy, -NR''R'2,
cyano, (=0), -C(O)NR™®R'S, -C(O)OR?. An alkyl constituent being substituted
more times by halogen includes also a completely halogenated alkyl moiety
such as e.g. CFs.

Should a constituent be composed of more than one part, e.g. —O-(1-6Calkyl)-

(3-7C-cycloalkyl), the position of a possible substituent can be at any of these
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parts at any suitable position. A hyphen at the beginning of the constituent
marks the point of attachment to the rest of the molecule. Should a ring be
substituted the substitutent could be at any suitable position of the ring, also on

a ring nitrogen atom if suitable.

The term “comprising” when used in the specification includes “consisting of”.

If it is referred to “as mentioned above” or “mentioned above” within the
description it is referred to any of the disclosures made within the specification in

any of the preceding pages.

“suitable” within the sense of the invention means chemically possible to be

made by methods within the knowledge of a skilled person.

“1-6C-alkyl” is a straight-chain or branched alkyl group having 1 to 6 carbon
atoms. Examples are methyl, ethyl, n propyl, iso-propyl, n butyl, iso-butyl, sec-
butyl and fert-butyl, pentyl, hexyl, preferably 1-4 carbon atoms (1-4C-alkyl),
more preferably 1-3 carbon atoms (1-3C-alkyl). Other alkyl constituents
mentioned herein having another number of carbon atoms shall be defined as
mentioned above taking into account the different length of their chain. Those
parts of constituents containing an alkyl chain as a bridging moiety between two
other parts of the constituent which usually is called an “alkylene” moiety is
defined in line with the definition for alkyl above including the preferred length of
the chain e.g. methylene, ethylene, n-propylene, iso-propylene, n-butylene,

isobutylene, terf-butylene.

“2-6C-Alkenyl” is a straight chain or branched alkenyl radical having 2 to 6
carbon atoms. Examples are the but-2-enyl, but-3-enyl (homoallyl), prop-1-enyl,

prop-2-enyl (allyl) and the ethenyl (vinyl) radicals.

‘Halogen” within the meaning of the present invention is iodine, bromine,

chlorine or fluorine, preferably “halogen” within the meaning of the present
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invention is chlorine or fluorine, should a halogen atom be needed as leaving

group within the synthesis iodine or bromine are preferred.

“1-6C-Haloalkyl” is a straight-chain or branched alkyl group having 1 to 6 carbon
atoms in which at least one hydrogen is substituted by a halogen atom.
Examples are chloromethyl or 2-bromoethyl. For a partially or completely
fluorinated C1-C4-alkyl group, the following partially or completely fluorinated
groups are consid-ered, for example: fluoromethyl, difluoromethyl,
trifluoromethyl, fluoroethyl, 1,1-difluoroethyl, 1,2-difluoroethyl, 1,1,1-trifluoroethyl,
tetrafluoroethyl, and penta-fluoroethyl, whereby difluoromethyl, trifluoromethyl,
or 1,1,1-trifluoroethyl are preferred. All possible partially or completely
fluorinated 1-6C-alkyl groups are considered to be encompassed by the term 1-
6C-haloalkyl.

“2-6C-Hydroxyalkyl” is a straight-chain or branched alky!l group having 1 to 6
carbon atoms in which at least one hydrogen atom is substituted by a hydroxy
group. Examples are hydroxymethyl, 1-hydroxyethyl, 2-hydroxyethyl, 1,2-
dihydroxyethyl, 3-hydroxypropyl, 2-hydroxypropyl, 2,3-dihydroxypropyl, 3-
hydroxy-2-methyl-propyl, 2-hydroxy-2-methyl-propyl, 1-hydroxy-2-methyl-propyl.

“1-6C-Alkoxy” represents radicals, which in addition to the oxygen atom, contain
a straight-chain or bran—-ched alkyl radical having 1 to 6 carbon atoms.
Examples which may be mentioned are the hexoxy, pentoxy, butoxy, isobutoxy,
sec-butoxy, ferf-butoxy, propoxy, isopropoxy, ethoxy and methoxy radicals,
preferred are methoxy, ethoxy, propoxy, isopropoxy. The alkyloxy radical may

be substituted one or more times by hydroxy, halogen.

“1-6C-Haloalkoxy” represents radicals, which in addition to the oxygen atom,
contain a straight-chain or branched alkyl radical having 1 to 6 carbon atoms in
which at least one hydrogen is substituted by a halogen atom. Examples are —
O-CFH2, —O-CF2H, -O-CF3, -O-CH2-CFHz, -O-CH2-CF2H, -O-CH2-CFs. Preferred
are —O-CF2H, -O-CF3, -O-CH2-CFas.
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“3-7C-Cycloalky!l” stands for cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or
cycloheptyl, preferably cyclopropyl.

The NR'R'? group and the NR'®R" group include, for example, NHz, N(H)CHs,

N@ ’N<:> | NC/\O

N(CHa)2,  N(H)CH2CH3,  N(CH3)CH2CHs, and

N NH

/

The NR™R™ group includes, for example, , , and

/N

N NH

/

The C(O)NR'™R' group includes, for example, C(O)NH2, C(O)N(H)CHz,
C(O)N(CHs)2, C(O)N(H)CH2CH3, C(O)N(CH3)CH2CH3 or C(O)N(CH2CHs)e.

Salts of the compounds according to the invention include all inorganic and
organic acid addition salts and salts with bases, especially all pharmaceutically
acceptable inorganic and organic acid addition salts and salts with bases,
particularly all pharmaceutically acceptable inorganic and organic acid addition

salts and salts with bases customarily used in pharmacy.

One aspect of the invention are salts of the compounds according to the
invention including all inorganic and organic acid addition salts, especially all
pharmaceutically acceptable inorganic and organic acid addition salts,
particularly all pharmaceutically acceptable inorganic and organic acid addition
salts customarily used in pharmacy. Another aspect of the invention are the salts

with di- and tricarboxylic acids.
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Examples of acid addition salts include, but are not limited to, hydrochlorides,
hydrobromides, phosphates, nitrates, sulfates, salts of sulfamic acid, formates,
acetates, propionates, citrates, D-gluconates, benzoates, 2-(4-hydroxybenzoyl)-
benzoates, butyrates, salicylates, sulfosalicylates, lactates, maleates, laurates,
malates, fumarates, succinates, oxalates, malonates,pyruvates, acetoacetates,
tartarates, stearates, benzensulfonates, toluenesulfonates, methanesulfonates,
trifluoromethansulfonates, 3-hydroxy-2-naphthoates, benzenesulfonates,

naphthalinedisulfonates and trifluoroacetates.

Examples of salts with bases include, but are not limited to, lithium, sodium,
potassium, calcium, aluminum, magnesium, titanium, meglumine, ammonium,
salts optionally derived from NHs or organic amines having from 1 to 16 C-atoms
such as e.g. ethylamine, diethylamine, triethylamine, ethyldiisopropylamine,
monoethanolamine, diethanolamine, triethanolamine, dicyclohexylamine,
dimethylaminoethanol, procaine, dibenzylamine, N-methylmorpholine, arginine,

lysine, ethylendiamine, N-methylpiperindine and and guanidinium salts.

The salts include water-insoluble and, particularly, water-soluble salts.

According to the person skilled in the art the compounds of formula (I) according
to this invention as well as their salts may contain, e.g. when isolated in
crystalline form, varying amounts of solvents. Included within the scope of the
invention are therefore all solvates and in particular all hydrates of the
compounds of formula (I) according to this invention as well as all solvates and
in particular all hydrates of the salts of the compounds of formula (1) according to

this invention.

The term “combination” in the present invention is used as known to persons
skilled in the art and may be present as a fixed combination, a non-fixed

combination or kit-of-parts.

A “fixed combination” in the present invention is used as known to persons

skilled in the art and is defined as a combination wherein the said first active
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ingredient and the said second active ingredient are present together in one unit
dosage or in a single entity. One example of a “fixed combination” is a
pharmaceutical composition wherein the said first active ingredient and the said
second active ingredient are present in admixture for simultaneous
administration, such as in a formulation. Another example of a “fixed
combination” is a pharmaceutical combination wherein the said first active
ingredient and the said second active ingredient are present in one unit without

being in admixture.

A non-fixed combination or “kit-of-parts” in the present invention is used as
known to persons skilled in the art and is defined as a combination wherein the
said first active ingredient and the said second active ingredient are present in
more than one unit. One example of a non-fixed combination or kit-of-parts is a
combination wherein the said first active ingredient and the said second active
ingredient are present separately. The components of the non-fixed combination
or kit-of-parts may be administered separately, sequentially, simultaneously,
concurrently or chronologically staggered.

Any such combination of a compound of formula (1) of the present invention with

an anti-cancer agent as defined below is an embodiment of the invention.

The term “(chemotherapeutic) anti-cancer agents”, includes but is not limited to

1311-chTNT, abarelix, abiraterone, aclarubicin, aldesleukin, alemtuzumab,
alitretinoin, altretamine, aminoglutethimide, amrubicin, amsacrine, anastrozole,
arglabin, arsenic triox-ide, asparaginase, azacitidine, basiliximab, BAY 80-6946,
BAY 1000394, belotecan, ben-damustine, bevacizumab, bexarotene,
bicalutamide, bisantrene, bleomycin, bortezomib, buserelin, busulfan,
cabazitaxel, calcium folinate, calcium levofolinate, capecitabine, car-boplatin,
carmofur, carmustine, catumaxomab, celecoxib, celmoleukin, cetuximab, chlo-
rambucil, chlormadinone, chlormethine, cisplatin, cladribine, clodronic acid,
clofarabine, crisantaspase, cyclophosphamide, cyproterone, cytarabine,
dacarbazine, dactinomycin, darbepoetin alfa, dasatinib, daunorubicin,
decitabine, degarelix, denileukin diftitox, deno-sumab, deslorelin, dibrospidium

chloride, docetaxel, doxifluridine, doxorubicin, doxorubicin + estrone,



WO 2013/167698 PCT/EP2013/059666

10

15

20

25

30

-48 -

eculizumab, edrecolomab, elliptinium acetate, eltrombopag, endostatin, en-
ocitabine, epirubicin, epitiostanol, epoetin alfa, epoetin beta, eptaplatin, eribulin,
erlotinib, estradiol, estramustine, etoposide, everolimus, exemestane, fadrozole,
filgrastim, fludara-bine, fluorouracil, flutamide, formestane, fotemustine,
fulvestrant, gallium nitrate, ganirelix, gefitinib, gemcitabine, gemtuzumab,
glutoxim, goserelin, histamine dihydrochloride, histrelin, hydroxycarbamide, |-
125 seeds, ibandronic acid, ibritumomab tiuxetan, idarubicin, ifosfamide,
imatinib, imiquimod, improsulfan, interferon alfa, interferon beta, interferon
gamma, ipilimumab, irinotecan, ixabepilone, lanreotide, lapatinib, lenalidomide,
le-nograstim, lentinan, letrozole, leuprorelin, levamisole, lisuride, lobaplatin,
lomustine, lonidamine, masoprocol, medroxyprogesterone, megestrol,
melphalan, mepitiostane, mercaptopurine, methotrexate, methoxsalen, Methyl
aminolevulinate, methyltestosterone, mifamurtide, miltefosine, miriplatin,
mitobronitol, mitoguazone, mitolactol, mitomycin, mito-tane, mitoxantrone,
nedaplatin, nelarabine, nilotinib, nilutamide, nimotuzumab, nimustine, nitracrine,
ofatumumab, omeprazole, oprelvekin, oxaliplatin, p53 gene therapy, paclitaxel,
palifermin, palladium-103 seed, pamidronic acid, panitumumab, pazopanib,
pegaspargase, PEG-epoetin beta (methoxy PEG-epoetin beta), pedfilgrastim,
peginterferon alfa-2b, pemetrexed, pentazocine, pentostatin, peplomycin,
perfosfamide, picibanil, pirarubicin, plerixafor, plicamycin, poliglusam,
polyestradiol phosphate, polysaccharide-K, porfimer sodium, pralatrexate,
prednimustine, procarbazine, quinagolide, radium-223 chloride, raloxifene,
raltitrexed, ranimustine, razoxane, refametinib , regorafenib, risedronic acid,
rituximab, romidepsin, romiplostim, sargramostim, sipuleucel-T, sizofiran,
sobuzoxane, sodium glycididazole, sorafenib, streptozocin, sunitinib, talaporfin,
tamibarotene, tamoxifen, tasonermin, teceleukin, tegafur, tegafur + gimeracil +
oteracil, temoporfin, temozolomide, temsirolimus, teniposide, testosterone,
tetrofosmin, thalidomide, thiotepa, thymalfasin, tioguanine, tocilizumab,
topotecan, toremifene, tositumomab, trabectedin, trastuzumab, treosulfan,
tretinoin, trilostane, triptorelin, trofosfamide, tryptophan, ubenimex, valrubicin,
vandetanib, vapreotide, vemurafenib, vinblastine, vincristine, vindesine,
vinflunine, vinorelbine, vorinostat, vorozole, yttrium-90 glass microspheres,

zinostatin, zinostatin stimalamer, zoledronic acid, zorubicin..
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The compounds according to the invention and their salts can exist in the form

of tautomers which are included in the embodiments of the invention.

The compounds of the invention may, depending on their structure, exist in
different stereocisomeric forms. These forms include configurational isomers or
optionally conformational isomers (enantiomers and/or diastereocisomers including
those of atropisomers). The present invention therefore includes enantiomers,
diasterecisomers as well as mixtures thereof. From those mixtures of
enantiomers and/or disasterecisomers pure stereocisomeric forms can be
isolated with methods known in the art, preferably methods of chromatography,
especially high pressure liquid chromatography (HPLC) using achiral or chiral
phase. The invention further includes all mixtures of the stereoisomers

mentioned above independent of the ratio, including the racemates.

Some of the compounds and salts according to the invention may exist in
different crystalline forms (polymorphs) which are within the scope of the

invention.

Furthermore, derivatives of the compounds of formula (I) and the salts thereof
which are converted into a compound of formula (I) or a salt thereof in a
biological system (bioprecursors or pro-drugs) are covered by the invention.
Said biological system is e.g. a mammalian organism, particularly a human
subject. The bioprecursor is, for example, converted into the compound of

formula (I) or a salt thereof by metabolic processes.

The invention also includes all suitable isotopic variations of a compound of the
invention. An isotopic variation of a compound of the invention is defined as one
in which at least one atom is replaced by an atom having the same atomic
number but an atomic mass different from the atomic mass usually or
predominantly found in nature. Examples of isotopes that can be incorporated
into a compound of the invention include isotopes of hydrogen, carbon, nitrogen,

oxygen, phosphorus, sulphur, fluorine, chlorine, bromine and iodine, such as ?H
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(deuterium), *H (tritium), "'C, 3C, 4C, ®N, 170, 180, 32P, 33p, 33g, 34g, 3G, 63,
18F, 36CI, 82Br, 123], 124] 129 gand 131, respectively. Certain isotopic variations of a
compound of the invention, for example, those in which one or more radioactive
isotopes such as ®H or "C are incorporated, are useful in drug and/or substrate
tissue distribution studies. Tritiated and carbon-14, i.e., "“C, isotopes are
particularly preferred for their ease of preparation and detectability. Further,
substitution with isotopes such as deuterium may afford certain therapeutic
advantages resulting from greater metabolic stability, for example, increased in
vivo half-life or reduced dosage requirements and hence may be preferred in
some circumstances. Isotopic variations of a compound of the invention can
generally be prepared by conventional procedures known by a person skilled in
the art such as by the illustrative methods or by the preparations described in
the examples hereafter using appropriate isotopic variations of suitable

reagents.

It has now been found, and this constitutes the basis of the present invention,
that said compounds of the present invention have surprising and advantageous

properties.

In particular, said compounds of the present invention have surprisingly been
found to effectively inhibit Bub1 kinase and may therefore be used for the
treatment or prophylaxis of diseases of uncontrolled cell growth, proliferation
and/or survival, inappropriate cellular immune responses, or inappropriate
cellular inflammatory responses or diseases which are accompanied with
uncontrolled cell growth, proliferation and/or survival, inappropriate cellular
immune responses, or inappropriate cellular inflammatory responses,
particularly in which the uncontrolled cell growth, proliferation and/or survival,
inappropriate cellular immune responses, or inappropriate cellular inflammatory
responses is mediated by Bub1 kinase, such as, for example, haematological
tumours, solid tumours, and/or metastases thereof, e.g. leukaemias and
myelodysplastic syndrome, malignant lymphomas, head and neck tumours
including brain tumours and brain metastases, tumours of the thorax including
non-small cell and small cell lung tumours, gastrointestinal tumours, endocrine

tumours, mammary and other gynaecological tumours, urological tumours
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including renal, bladder and prostate tumours, skin tumours, and sarcomas,

and/or metastases thereof.

The intermediates used for the synthesis of the compounds of claims 1-5 as
described below, as well as their use for the synthesis of the compounds of
claims 1-5, are one further aspect of the present invention. Preferred

intermediates are the Intermediate Examples as disclosed below.

General Procedures

The compounds according to the invention can be prepared according to the
following schemes 1 through 9.

The schemes and procedures described below illustrate synthetic routes to the
compounds of general formula (1) of the invention and are not intended to be
limiting. It is obvious to the person skilled in the art that the order of
transformations as exemplified in the Schemes can be modified in various ways.
The order of transformations exemplified in the Schemes is therefore not
intended to be limiting. In addition, interconversion of any of the substituents, R?,
R2, R3, R4 R5 R® or R? can be achieved before and/or after the exemplified
transformations. These modifications can be such as the introduction of
protecting groups, cleavage of protecting groups, reduction or oxidation of
functional groups, halogenation, metallation, substitution or other reactions
known to the person skilled in the art. These transformations include those
which introduce a functionality which allows for further interconversion of
substituents. Appropriate protecting groups and their introduction and cleavage
are well-known to the person skilled in the art (see for example T.W. Greene
and P.G.M. Wuts in Protective Groups in Organic Synthesis, 3" edition, Wiley

1999). Specific examples are described in the subsequent paragraphs.

One route for the preparation of compounds of general formula (la) is described

in Scheme 1.
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Scheme 1
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Scheme 1 Route for the preparation of compounds of general formula (la),
wherein R', R?, R3, R* R% R®% m, n and p have the meaning as given for
general formula (1), supra. In addition, interconversion of any of the substituents,
R', R?, R? R?* R® and R? can be achieved before and/or after the exemplified
transformations. These modifications can be such as the introduction of
protecting groups, cleavage of protecting groups, reduction or oxidation of
functional groups, halogenation, metallation, substitution or other reactions
known to the person skilled in the art. These transformations include those
which introduce a functionality which allows for further interconversion of
substituents. Appropriate protecting groups and their introduction and cleavage
are well-known to the person skilled in the art (see for example T.W. Greene
and P.G.M. Wuts in Protective Groups in Organic Synthesis, 39 edition, Wiley
1999). Specific examples are described in the subsequent paragraphs.
Compounds A, B, and C are either commercially available or can be prepared

according to procedures available from the public domain, as understandable to

the person skilled in the art. Specific examples are described in the subsequent
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paragraphs. X represents F, Cl, Br, |, boronic acid or a boronic acid ester, such
as for example 4,4,5,5-tetramethyl-2-phenyl-1,3,2-dioxaborolane (boronic acid

pinacole ester). X represents F, Cl, Br, | or a sulfonate.

Starting material of general formula (A) can be reacted with a suitably
substituted benzyl halide or benzyl sulfonate of general formula (B), such as, for
example, a benzyl bromide, in a suitable solvent system, such as, for example,
N,N-dimethylformamide, in the presence of a suitable base, such as, for
example, cesium carbonate in a temperature range from 0°C to the boiling point
of the respective solvent, preferably the reaction is carried out at room

temperature, to furnish compounds of general formula (1-1).

Intermediates of general formula (1-1) can be converted to intermediates of
general formula (1-2) by reaction with a suitable alcoholate, such as, for
example sodium methanolate, in a suitable solvent system, such as, for
example, the corresponding alcohol, e.g. methanol, at a temperature between
room temperature and the boiling point of the respective solvent, preferably the
reaction is carried out at room temperature, and subsequent treatment with a
suitable source of ammonium, such as for example, ammonium chloride in the
presence of a suitable acid, such as for example acetic acid in a temperature
range from room temperature to the boiling point of the respective solvent,

preferably the reaction is carried out at 50°C.

Intermediates of general formula (1-2) can be converted to intermediates of
general formula (1-3) by reaction with a suitably substituted propiononitrile, such
as, for example 3,3-bis(dimethylamino)-2-methoxypropanenitrile,
methoxymalononitrile or morpholin-4-yimalononitrile, in the presence of or
without a suitable base, such as, for example piperidine, in a suitable solvent
system or neat, such as, for example, 3-methylbutan-1-ol or N,N-
dimethylformamide, in a temperature range from room temperature to the boiling

point of the respective solvent, preferably the reaction is carried out at 100°C.
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Intermediates of general formula (1-3) can be reacted with a suitable 4-
halopyridine of the general formula (C), such as, for example 4-bromopyridine,
in the presence of a suitable base, such as, for example sodium 2-
methylpropan-2-olate or cesium carbonate, and a suitable palladium catalyst,
such as for example (1E,4E)-1,5-diphenylpenta-1,4-dien-3-one—palladium or
palladium diacetate, in the presence of a suitable ligand, such as for example 1'-
binaphthalene-2,2'-diylbis(diphenylphosphane) or 4,5-bis(diphenylphosphino)-
9,0-dimethylxanthene, in a suitable solvent system, such as, for example, N,N-
dimethylformamide or dioxane, in a temperature range from room temperature
to the boiling point of the respective solvent, preferably the reaction is carried
out at 100°C to furnish compounds of general formula (la). Alternatively the
following palladium catalysts can be used:

allylpalladium chloride dimmer, dichlorobis(benzonitrile)palladium (lI), palladium
() acetate, palladium (ll) chloride, tetrakis(triphenylphosphine)palladium (0),
tris(dibenzylideneacetone)dipalladium (0) or the following ligands:
racemic-2,2'-bis(diphenylphosphino)-1,1'-binaphthyl, rac-BINAP, 1,1
bis(diphenylphosphino)ferrocene, bis(2-diphenylphosphinophenyl)ether, di-tert-
butylmethylphosphonium tetrafluoroborate, 2-(di-tert-butylphosphino)biphenyl,
tri-fert-butylphosphonium tetrafluoroborate, tri-2-furylphosphine, tris(2,4-di-fert-
butylphenyl)phosphite, tri-o-tolylphosphine. In the case of an amino functionality

at R° disubstituted products can be isolated as side product.

Alternatively intermediates of general formula (1-3) can be reacted with a
suitable boronic acid or boronic acid pinacole ester of general formula (C), such
as, for example (2-fluoropyridin-4-yl)boronic acid, in the presence of a suitable
base, such as, for example triethylamine, a suitable activating agent such as for
example N,N-dimethylpyridin-4-amine and a suitable copper salt, such as for
example copper (ll) acetate, in a suitable solvent system, such as, for example,
trichloromethane, in a temperature range from room temperature to the boiling
point of the respective solvent, preferably the reaction is carried out at room

temperature to furnish compounds of general formula (la).
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Alternatively intermediates of general formula (1-3) can be reacted with a
suitable 4-halopyridine of the general formula (C), such as, for example 4-
fluoropyridine, in the presence of a suitable base, such as, for example sodium
hydride, in a suitable solvent system, such as, for example, N,N-
5 dimethylformamide, in a temperature range from room temperature to the boiling
point of the respective solvent, preferably the reaction is carried out at 90°C to

furnish compounds of general formula (la).
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Scheme 2

Scheme 2 Alternative route for the preparation of compounds of general formula
(), wherein R', R?, R, R*, R5, R®, R°, m, n and p have the meaning as given for
general formula (1), supra. R’ is for example alkyl or benzyl, preferably methyl or
ethyl. In addition, interconversion of any of the substituents, R, R?, R3, R*, R®,
R® and R® can be achieved before and/or after the exemplified transformations.
These modifications can be such as the introduction of protecting groups,
cleavage of protecting groups, reduction or oxidation of functional groups,
halogenation, metallation, substitution or other reactions known to the person
skilled in the art. These transformations include those which introduce a
functionality which allows for further interconversion of substituents. Appropriate
protecting groups and their introduction and cleavage are well-known to the

person skilled in the art (see for example T.W. Greene and P.G.M. Wuts in
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Protective Groups in Organic Synthesis, 3™ edition, Wiley 1999). Specific
examples are described in the subsequent paragraphs.

Compounds of general formula B are either commercially available or can be
prepared according to procedures available from the public domain, as
understandable to the person skilled in the art as referred to below scheme 1

above. X' represents F, Cl, Br, | or a sulfonate.

Compounds of general formula (Ib) are converted to intermediates of general
formula (1-4) by treatment with a suitable acid system, such as, for example a
mixture of trifluoroacetic acid and trifluoromethanesulfonic acid, in a suitable
solvent, such as, for example, dichloromethane, in a temperature range from
room temperature to the boiling point of the respective solvent, preferably the

reaction is carried out at room temperature.

Intermediates of general formula (1-4) can be reacted with a suitably substituted
benzyl halide or benzyl sulfonate of general formula (B), such as, for example, a
benzyl bromide, in a suitable solvent system, such as, for example,
tetrahydrofuran, in the presence of a suitable base, such as, for example,
sodium hydride in a temperature range from room temperature to the boiling
point of the respective solvent, preferably the reaction is carried out at room

temperature, to furnish compounds of general formula (1).

Compounds of general formula (ld) and (le) can be synthesized from
compounds of general formula (Ic) which is a compound of formula (la) wherein

R* = methoxy, according to the procedure depicted in Scheme 3.
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Scheme 3 Process for the preparation of compounds of general formula (le) via
5 de-methylation of compounds of general formula (Ic) to furnish compounds of
general formula (Id) and subsequent etherification to furnish compounds of
general formula (le), wherein R, R?, R?, R®, R%, m, n and p have the meaning as
given for general formula (1), supra. In addition, interconversion of any of the
substituents, R', R?, R®, R® and R® can be achieved before and/or after the
10 exemplified transformations. These modifications can be such as the
introduction of protecting groups, cleavage of protecting groups, reduction or
oxidation of functional groups, halogenation, metallation, substitution or other
reactions known to the person skilled in the art. These transformations include
those which introduce a functionality which allows for further interconversion of
15 substituents. Appropriate protecting groups and their introduction and cleavage

are well-known to the person skilled in the art (see for example T.W. Greene
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and P.G.M. Wuts in Protective Groups in Organic Synthesis, 3™ edition, Wiley
1999). Specific examples are described in the subsequent paragraphs.

Compounds of general formula (D) are either commercially available or can be
prepared according to procedures available from the public domain, as
understandable to the person skilled in the art. Specific examples are described
in the subsequent paragraphs. X" represents a leaving group such as for
example a Cl, Br or I, or X" stands for an aryl sulfonate such as for example p-
toluene sulfonate, or for an alkyl sulfonate such as for example methane
sulfonate or trifluoromethane sulfonate (triflate group). R” represents alkyl, one
or two times optionally substituted with OH or NR'R', wherein R"'R'? are

defined as described in the claims.

Compounds of general formula (Ic) are converted to compounds of general
formula (le) by treatment with a suitable demethylating agent, such as for
example benzenethiol, in a suitable solvent, such as, for example, 1-
methylpyrrolidin-2-one, in the presence of a suitable base, such as, for example
potassium carbonate, in a temperature range from room temperature to the
boiling point of the respective solvent, preferably the reaction is carried out at
150°C.

Compounds of general formula (Id) are then reacted with a compound of general
formula (D) as mentioned above, in a suitable solvent, such as, for example,
N,N-dimethylformamide, in the presence of a suitable base, such as, for
example, potassium carbonate in a temperature range from room temperature to
the boiling point of the respective solvent, preferably the reaction is carried out
at room temperature, to furnish compounds of general formula (le). As side
product the N-alkylated product (R® position of general fomula (I)) can be

isolated.

Compounds of general formula (If) can be converted into compounds of general

formula (lg) according to the procedure depicted in Scheme 4.

Scheme 4
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Scheme 4 Preparation of compounds of general formula (lg), via compounds of
general formula (If) wherein R, R?, R3, R*, R®, R n and p have the meaning as
given for general formula (1), supra. In addition, interconversion of any of the
substituents, R, R?, R®, R* R® and R® can be achieved before and/or after the
exemplified transformations. These modifications can be such as the
introduction of protecting groups, cleavage of protecting groups, reduction or
oxidation of functional groups, halogenation, metallation, substitution or other
reactions known to the person skilled in the art. These transformations include
those which introduce a functionality which allows for further interconversion of
substituents. Appropriate protecting groups and their introduction and cleavage
are well-known to the person skilled in the art (see for example T.W. Greene
and P.G.M. Wuts in Protective Groups in Organic Synthesis, 3" edition, Wiley

1999). Specific examples are described in the subsequent paragraphs.

Intermediates of general formula (If) are partially hydrolysed under acid
conditions, such as, for example, concentrated sulfuric acid, at a temperature
between 0°C and the boiling point of the respective solvent, preferably the
reaction is carried out at room temperature, to form the desired intermediate of

general formula (Ig).

Compounds of general formula (Id) can be converted into compounds of general
formula (lh) according to the procedure depicted in Scheme 5. During step 2 of
this sequence the residues might potentially undergo a modification, e.g.

reduction.



WO 2013/167698 PCT/EP2013/059666

10

15

_61_
Scheme 5
R\ R}
R, R,
N\.~ R2 N N\N R2 / N
N A\ N
@ / N /—— (R w / . —=/~R),
N\ n N H
R~ OH R™ P
(1d) R
R1
R,
N, R’ N
— 3L O
N ==/ "(R"),
N
N}.,/ZiH
R® H

(Ih)

Scheme 5 Process for the transformation of compounds of general formula (Id)
into compounds of general formula (lh), via an intermediate of the general
formula (I-5), wherein R, R?, R3, R%, R% m, n and p have the meaning as given
for general formula (1), supra. In addition, interconversion of any of the
substituents, R', R?, R3, R® and R° can be achieved before and/or after the
exemplified transformations. These modifications can be such as the
introduction of protecting groups, cleavage of protecting groups, reduction or
oxidation of functional groups, halogenation, metallation, substitution or other
reactions known to the person skilled in the art. These transformations include
those which introduce a functionality which allows for further interconversion of
substituents. Appropriate protecting groups and their introduction and cleavage
are well-known to the person skilled in the art (see for example T.W. Greene
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and P.G.M. Wuts in Protective Groups in Organic Synthesis, 3rd edition, Wiley
1999). O-R" represents a suitable leaving group, e.g. a friflate group or a

nonaflate group.

Compounds of general formula (Id) can be converted to intermediates of general
formula (I-5) by reaction with a suitable sulfonic acid derivative, such as, for
example trifluoromethanesulfonic anhydride or 1,1,2,2,3,3,4,4,4-
nonafluorobutane-1-sulfonyl fluoride, in a suitable solvent, such as, for example,
dichloromethane, in the presence of a suitable base, such as, for example
pyridine, in a temperature range from room temperature to the boiling point of
the respective solvent, preferably the reaction is carried out at room

temperature.

Intermediates of general formula (I-5) can then be reacted with a suitable
hydride source, such as, for example, triethylsilane, in a suitable solvent such
as, for example, N,N-dimethyl formamide, in the presence of a suitable
palladium catalyst, such as, for example, palladium (ll) acetate together with a
suitable ligand, such as, for example, propane-1,3-diylbis(diphenylphosphane) in
a temperature range from room temperature to the boiling point of the respective
solvent, preferably the reaction is carried out at 60°C, to furnish compounds of

general formula (Ih).

Compounds of general formula (la) can be converted into compounds of general

formula (li and lj) according to the procedure depicted in Scheme 6.
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Scheme 6 Process for the transformation of compounds of general formula (la)
5 into compounds of general formula (li) and (Ij), wherein R, R?, R3, R*, R®, R%, m,
n and p have the meaning as given for general formula (1), supra. In addition,
interconversion of any of the substituents, R', R?, R3, R* R® and R® can be
achieved before and/or after the exemplified transformations. These
modifications can be such as the introduction of protecting groups, cleavage of
10 protecting groups, reduction or oxidation of functional groups, halogenation,
metallation, substitution or other reactions known to the person skilled in the art.
These transformations include those which introduce a functionality which allows
for further interconversion of substituents. Appropriate protecting groups and
their introduction and cleavage are well-known to the person skilled in the art
15 (see for example T.W. Greene and P.G.M. Wuts in Protective Groups in Organic
Synthesis, 3rd edition, Wiley 1999). Specific examples are described in the

subsequent paragraphs.
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Compounds of general formula (E) are either commercially available or can be
prepared according to procedures available from the public domain, as
understandable to the person skilled in the art. R® represents 1-6C-alkyl
(independently one or more times optionally substituted with 1-3C-alkoxy,
hydroxy, NR''R'?), and X is as defined below scheme 1, supra, or for example
1,3,2-dioxathiolane 2-oxide.

Compounds of general formula (F) are either commercially available or can be
prepared according to procedures available from the public domain, as
understandable to the person skilled in the art. Specific examples are described
in the subsequent paragraphs. R% represents an acyl moiety, such as -C(O)-(1-
6C-alkyl), —C(O)-(1-6C-alkylen)-O-(1-6C-alkyl), and Z represents a halogen,
hydroxy or -O-R°®,

Compounds of general formula (la) can be converted into compounds of general
formula (li) by reaction with a suitable haloalkyl or dioxathiolane 2-oxide of
general formula (E), such as, for example 1,3,2-dioxathiolane 2-oxide, in a
suitable solvent system, such as, for example, N,N-dimethyl formamide, in the
presence of a suitable base, such as, for example cesium carbonate, in a
temperature range from room temperature to the boiling point of the respective

solvent, preferably the reaction is carried out at 60°C.

Compounds of general formula (la) can be converted into compounds of general
formula (lj) by reaction with a suitable carbonic acid derivative of general formula
(F), such as for example a carboxylic acid halogenide e.g. carboxylic acid
chloride or a carboxylic acid anhydride, in a suitable solvent, such as, for
example, dichloromethane, in the presence of a suitable base, such as, for
example N,N-diethylethanamine, in a temperature range from room temperature
to the boiling point of the respective solvent, preferably the reaction is carried

out at room temperature.

Compounds of general formula (Id) and (Im) can be synthesized from
compounds of general formula (k) which is a compound of formula (1-3)

wherein R* = methoxy, according to the procedure depicted in Scheme 7.
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Scheme 7 Process for the preparation of compounds of general formula (Id) and
(Im) via de-methylation of compounds of general formula (lk) to furnish
compounds of general formula (Il) and subsequent etherification to furnish
compounds of general formula (Id) and (Im), wherein R', R, R3, R®, R%, m, n
and p have the meaning as given for general formula (I), supra. In addition,
interconversion of any of the substituents, R', R?, R®, R® and R® can be achieved
before and/or after the exemplified transformations. These modifications can be
such as the introduction of protecting groups, cleavage of protecting groups,

reduction or oxidation of functional groups, halogenation, metallation,
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substitution or other reactions known to the person skilled in the art. These
transformations include those which introduce a functionality which allows for
further interconversion of substituents. Appropriate protecting groups and their
introduction and cleavage are well-known to the person skilled in the art (see for
example T.W. Greene and P.G.M. Wuts in Profective Groups in Organic
Synthesis, 3™ edition, Wiley 1999). Specific examples are described in the
subsequent paragraphs.

Compounds of general formula (C) are as described below Scheme 1. Specific

examples are described in the subsequent paragraphs.

Compounds of general formula (Ik) are converted to compounds of general
formula (ll) by treatment with a suitable demethylating agent, such as for
example benzenethiol, in a suitable solvent, such as, for example, 1-
methylpyrrolidin-2-one, in the presence of a suitable base, such as, for example
potassium carbonate, in a temperature range from room temperature to the
boiling point of the respective solvent, preferably the reaction is carried out at
150°C.

Compounds of general formula (ll) are then reacted with a compound of general
formula (C) as mentioned above, in a suitable solvent, such as, for example,
N,N-dimethylformamide, in the presence of a suitable base, such as, for
example, potassium carbonate in a temperature range from room temperature to
the boiling point of the respective solvent, preferably the reaction is carried out

at 50 °C, to furnish compounds of general formula (Id) and (Im).

Compounds of general formula (In) can be synthesized from compounds of
general formula (1-6) which is a compound of formula (1-3) wherein R® = amino,

according to the procedure depicted in Scheme 8.
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Scheme 8 Route for the preparation of compounds of general formula (In),
wherein R, R?, R®, R* R® m, n and p have the meaning as given for general
formula (1), supra. In addition, interconversion of any of the substituents, R', R?,
R3, R* and R® can be achieved before and/or after the exemplified
transformations. These modifications can be such as the introduction of
protecting groups, cleavage of protecting groups, reduction or oxidation of
functional groups, halogenation, metallation, substitution or other reactions
known to the person skilled in the art. These transformations include those
which introduce a functionality which allows for further interconversion of
substituents. Appropriate protecting groups and their introduction and cleavage

are well-known to the person skilled in the art (see for example T.W. Greene
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and P.G.M. Wuts in Protective Groups in Organic Synthesis, 3" edition, Wiley
1999). Specific examples are described in the subsequent paragraphs.
Compounds of general formula (C) are as described below Scheme 1. Specific
examples are described in the subsequent paragraphs.

Compounds of general formula (G) are either commercially available or can be
prepared according to procedures available from the public domain, as
understandable to the person skilled in the art. Z represents a halogen, hydroxy
or -O-RA, and R represents an acyl moiety, such as -C(O)-(1-6C-alkyl), ~C(O)-
(1-6C-alkylen)-O-(1-6C-alkyl).

Compounds of general formula (1-6) can be converted into compounds of
general formula (1-7) by reaction with a suitable carbonic acid derivative of
general formula (G), such as for example a carboxylic acid halogenide e.g.
carboxylic acid chloride or a carboxylic acid anhydride, in a suitable solvent,
such as, for example, N,N-dimethyl formamide, in the presence of a suitable
base, such as, for example triethylamine, in a temperature range from room
temperature to the boiling point of the respective solvent, preferably the reaction
is carried out at 50 °C or 100 °C.

Intermediates of general formula (1-7) can be reacted with a suitable 4-
halopyridine of the general formula (C), such as, for example 4-bromopyridine,
in the presence of a suitable base, such as, for example sodium 2-
methylpropan-2-olate or cesium carbonate, and a suitable palladium catalyst,
such as for example (1£,4E)-1,5-diphenylpenta-1,4-dien-3-one—palladium or
palladium diacetate, in the presence of a suitable ligand, such as for example 1'-
binaphthalene-2,2'-diylbis(diphenylphosphane) or 4,5-bis(diphenylphosphino)-
9,0-dimethylxanthene, in a suitable solvent system, such as, for example, N,N-
dimethylformamide or dioxane, in a temperature range from room temperature
to the boiling point of the respective solvent, preferably the reaction is carried
out at 100°C to furnish compounds of general formula (In). Alternatively the

following palladium catalysts can be used:
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allylpalladium chloride dimmer, dichlorobis(benzonitrile)palladium (Il), palladium
(1) acetate, palladium (ll) chloride, tetrakis(triphenylphosphine)palladium (0),
tris(dibenzylideneacetone)dipalladium (0) or the following ligands:

racemic-2,2"-bis(diphenylphosphino)-1,1'-binaphthyl, rac-BINAP, 1,1
bis(diphenylphosphino)ferrocene, bis(2-diphenylphosphinophenyl)ether, di-fert-
butylmethylphosphonium tetrafluoroborate, 2-(di-fert-butylphosphino)biphenyl,
tri-fert-butylphosphonium tetrafluoroborate, tri-2-furylphosphine, tris(2,4-di-tert-
butylphenyl)phosphite, tri-o-tolylphosphine. In the case of an amino functionality

at R? disubstituted products can be isolated as side product.

Alternatively intermediates of general formula (1-7) can be reacted with a
suitable boronic acid or boronic acid pinacole ester of general formula (C), such
as, for example (2-fluoropyridin-4-yl)boronic acid, in the presence of a suitable
base, such as, for example triethylamine, a suitable activating agent such as for
example N,N-dimethylpyridin-4-amine and a suitable copper salt, such as for
example copper (ll) acetate, in a suitable solvent system, such as, for example,
trichloromethane, in a temperature range from room temperature to the boiling
point of the respective solvent, preferably the reaction is carried out at room

temperature to furnish compounds of general formula (In).

Alternatively intermediates of general formula (1-7) can be reacted with a
suitable 4-halopyridine of the general formula (C), such as, for example 4-
fluoropyridine, in the presence of a suitable base, such as, for example sodium
hydride, in a suitable solvent system, such as, for example, N,N-
dimethylformamide, in a temperature range from room temperature to the boiling
point of the respective solvent, preferably the reaction is carried out at 90°C to

furnish compounds of general formula (In).

Compounds of general formulae (lo), (Ip) and (lq) can be synthesized from
compounds of general formula (Id) according to the procedure depicted in
Scheme 9.
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Scheme 9

Scheme 9 Route for the preparation of compounds of general formulae (lo), (Ip)
and (Ig), wherein R, R?, R%, R® R%, m, n and p have the meaning as given for
general formula (1), supra, and R is 1-6C-alkyl, and q is 1-6. In addition,
interconversion of any of the substituents, R', R?, R®, R® and R® can be achieved
before and/or after the exemplified transformations. These modifications can be
such as the introduction of protecting groups, cleavage of protecting groups,
reduction or oxidation of functional groups, halogenation, metallation,
substitution or other reactions known to the person skilled in the art. These

transformations include those which introduce a functionality which allows for
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further interconversion of substituents. Appropriate protecting groups and their
introduction and cleavage are well-known to the person skilled in the art (see for
example T.W. Greene and P.G.M. Wuts in Profective Groups in Organic
Synthesis, 3™ edition, Wiley 1999). Specific examples are described in the
subsequent paragraphs.

Compounds of general formula (H) are either commercially available or can be
prepared according to procedures available from the public domain, as
understandable to the person skilled in the art. X’ represents F, Cl, Br, | or a

sulfonate.

Intermediates of general formula (Id) can be reacted with a suitable substituted
alkyl-sulfide of the general formula (H), such as, for example 3-chloropropyl
methyl sulfide, in the presence of a suitable base, such as, for example
potassium carbonate, in a suitable solvent system, such as, for example, N,N-
dimethylformamide, in a temperature range from room temperature to the boiling
point of the respective solvent, preferably the reaction is carried out at 60 °C to

furnish compounds of general formula (lo).

Intermediates of general formula (lo) can be oxidized with a suitable oxidation
agent, such as, for example meta-chloroperbenzoic acid, in a suitable solvent
system, such as, for example, chloroform, in a temperature range from 0 °C to
the boiling point of the respective solvent, preferably the reaction is carried out

at 0 °C to furnish compounds of general formula (Ip).

Intermediates of general formula (Ip) can be oxidized with a suitable oxidation
agent, such as, for example meta-chloroperbenzoic acid, in a suitable solvent
system, such as, for example, chloroform, in a temperature range from 0 °C to
the boiling point of the respective solvent, preferably the reaction is carried out

at 0 °C to furnish compounds of general formula (lg).

Alternatively, compounds of geneneral formula (lg) can be prepared directly
from compounds of general formula (lo) by oxidation with meta-chloroperbenzoic

acid without isolation of the corresponding sulfoxides (Ip).
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One preferred aspect of the invention is the process for the preparation of the

compounds of claims 1-5 according to the Examples.

5 A special aspect of the present invention are the following steps:
Process for the manufacture of compounds of general formula (1) according to
claim 1, wherein R® is hydrogen as reflected in formula (la), characterized in that
a compound of formula (1-3)

1-3
10 whereby R', R?, R3, R*, R?, and n and p have the meaning according to

claim 1,

is reacted with a compound of formula (C)

15 whereby R® and m have the meaning according to claim 1, and X
represents F, Cl, Br, |, boronic acid or a boronic acid ester,
in the presence of a suitable base, and a suitable paladium catalyst, optionally in
the presence of a suitable ligand,

forming a compound of formula (la)
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(la)
which is optionally subsequently deprotected to form a compound of general
formula (1) wherein R5 is hydrogen and R', R?, R®, R* R® R®and nand m and p

have the meaning as defined in claim 1.

Another special aspect of the present invention are the following steps:
Process for the manufacture of compounds of general formula (1) according to

claim 1, characterized in that a compound of formula (Ib)

=N
N
R® R
(ib)

10 whereby R, R?, R*, R®, R® R® and m and p have the meaning according
to claim 1 and R’ is 1-6C-alkyl or benzyl,

is treated with a suitable acid system to cleave the phenolic group in order to
obtain a compound of formula 1-4
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H
N N

SRR
N ==/ ~(R"),,
N
NJ \R5
R’ R’

1-4

which is reacted is with a compound of formula (B)

R'I
pe
X R

B

whereby R, R?, R*and n have the meaning as defined in claim 1 and X'
represents F, Cl, Br, | or a sulfonate,
in the presence of a suitable base,

forming a compound of formula (1)

Another aspect of the invention is the intermediate of general formula (1-3).

Another aspect of the invention is the intermediate of general formula (1-4).
It is known to the person skilled in the art that, if there are a number of reactive

centers on a starting or intermediate compound, it may be necessary to block
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one or more reactive centers temporarily by protective groups in order to allow a
reaction to proceed specifically at the desired reaction center. A detailed
description for the use of a large number of proven protective groups is found,
for example, in T. W. Greene, Protective Groups in Organic Synthesis, John
Wiley & Sons, 1999, 3rd Ed., or in P. Kocienski, Protecting Groups, Thieme
Medical Publishers, 2000.

The compounds according to the invention are isolated and purified in a manner
known per se, e.g. by distilling off the solvent in vacuo and recrystallizing the
residue obtained from a suitable solvent or subjecting it to one of the customary
purification methods, such as chromatography on a suitable support material.
Furthermore, reverse phase preparative HPLC of compounds of the present
invention which possess a sufficiently basic or acidic functionality, may result in
the formation of a salt, such as, in the case of a compound of the present
invention which is sufficiently basic, a trifluoroacetate or formate salt for
example, or, in the case of a compound of the present invention which is
sufficiently acidic, an ammonium salt for example. Salts of this type can either
be transformed into its free base or free acid form, respectively, by various
methods known to the persion skilled in the art, or be used as salts in
subsequent biological assays. Additionally, the drying process during the
isolation of compounds of the present invention may not fully remove traces of
cosolvents, especially such as formic acid or trifluoroacetic acid, to give solvates
or inclusion complexes. The person skilled in the art will recognise which
solvates or inclusion complexes are acceptable to be used in subsequent
biological assays. It is to be understood that the specific form (e.g. salt, free
base, solvate, inclusion complex) of a compound of the present invention as
isolated as described herein is not necessarily the only form in which said
compound can be applied to a biological assay in order to quantify the specific

biological activity.

Salts of the compounds of formula (1) according to the invention can be obtained
by dissolving the free compound in a suitable solvent (for example a ketone

such as acetone, methylethylketone or methylisobutylketone, an ether such as
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diethyl ether, tetrahydrofuran or dioxane, a chlorinated hydrocarbon such as
methylene chloride or chloroform, or a low molecular weight aliphatic alcohol
such as methanol, ethanol or isopropanol) which contains the desired acid or
base, or to which the desired acid or base is then added. The acid or base can
be employed in salt preparation, depending on whether a mono- or polybasic
acid or base is concerned and depending on which salt is desired, in an
equimolar quantitative ratio or one differing therefrom. The salts are obtained by
filtering, reprecipitating, precipitating with a non-solvent for the salt or by
evaporating the solvent. Salts obtained can be converted into the free
compounds which, in turn, can be converted into salts. In this manner,
pharmaceutically unacceptable salts, which can be obtained, for example, as
process products in the manufacturing on an industrial scale, can be converted
into pharmaceutically acceptable salts by processes known to the person skilled
in the art. Especially preferred are hydrochlorides and the process used in the

example section.

Pure diastereomers and pure enantiomers of the compounds and salts
according to the invention can be obtained e.g. by asymmetric synthesis, by
using chiral starting compounds in synthesis and by splitting up enantiomeric

and diasteriomeric mixtures obtained in synthesis.

Enantiomeric and diastereomeric mixtures can be split up into the pure
enantiomers and pure diastereomers by methods known to a person skilled in
the art. Preferably, diastereomeric mixtures are separated by crystallization, in
particular fractional crystallization, or chromatography. Enantiomeric mixtures
can be separated e.g. by forming diastereomers with a chiral auxiliary agent,
resolving the diastereomers obtained and removing the chiral auxiliary agent. As
chiral auxiliary agents, for example, chiral acids can be used to separate
enantiomeric bases such as e.g. mandelic acid and chiral bases can be used to
separate enantiomeric acids via formation of diastereomeric salts. Furthermore,
diastereomeric derivatives such as diastereomeric esters can be formed from
enantiomeric mixtures of alcohols or enantiomeric mixtures of acids,

respectively, using chiral acids or chiral alcohols, respectively, as chiral auxiliary
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agents. Additionally, diastereomeric complexes or diastereomeric clathrates may
be used for separating enantiomeric mixtures. Alternatively, enantiomeric
mixtures can be split up using chiral separating columns in chromatography.
Another suitable method for the isolation of enantiomers is the enzymatic

separation.

One preferred aspect of the invention is the process for the preparation of the

compounds of claims 1-5 according to the examples.

Optionally, compounds of the formula (I) can be converted into their salts, or,
optionally, salts of the compounds of the formula (I) can be converted into the

free compounds. Corresponding processes are customary for the skilled person.

Optionally, compounds of the formula (I) can be converted into their N-oxides.
The N-oxide may also be introduced by way of an intermediate. N-oxides may
be prepared by treating an appropriate precursor with an oxidizing agent, such
as meta-chloroperbenzoic acid, in an appropriate solvent, such as
dichloromethane, at suitable temperatures, such as from 0 °C to 40 °C, whereby
room temperature is generally preferred. Further corresponding processes for

forming N-oxides are customary for the skilled person.

Commercial utility

As mentioned supra, the compounds of the present invention have surprisingly
been found to effectively inhibit Bub1 finally resulting in apoptosis and cell death
and may therefore be used for the treatment or prophylaxis of diseases of
uncontrolled cell growth, proliferation and/or survival, inappropriate cellular
immune responses, or inappropriate cellular inflammatory responses, or
diseases which are accompanied with uncontrolled cell growth, proliferation
and/or survival, inappropriate cellular immune responses, or inappropriate
cellular inflammatory responses, particularly in which the uncontrolled cell
growth, proliferation and/or survival, inappropriate cellular immune responses, or

inappropriate cellular inflammatory responses is mediated by Bub1, such as, for
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example, benign and malignant neoplasia, more specifically haematological
tumours, solid tumours, and/or metastases thereof, e.g. leukaemias and
myelodysplastic syndrome, malignant lymphomas, head and neck tumours
including brain tumours and brain metastases, tumours of the thorax including
non-small cell and small cell lung tumours, gastrointestinal tumours, endocrine
tumours, mammary and other gynaecological tumours, urological tumours
including renal, bladder and prostate tumours, skin tumours, and sarcomas,
and/or metastases thereof,

especially haematological tumours, solid tumours, and/or metastases of breast,
bladder, bone, brain, central and peripheral nervous system, cervix, colon,
anum, endocrine glands (e.g. thyroid and adrenal cortex), endocrine tumours,
endometrium, esophagus, gastrointestinal tumours, germ cells, kidney, liver,
lung, larynx and hypopharynx, mesothelioma, ovary, pancreas, prostate, rectum,
renal, small intestine, soft tissue, stomach, skin, testis, ureter, vagina and vulva
as well as malignant neoplasias including primary tumors in said organs and
corresponding secondary tumors in distant organs (“tumor metastases”).
Haematological tumors can e.g be exemplified by aggressive and indolent forms
of leukemia and lymphoma, namely non-Hodgkins disease, chronic and acute
myeloid leukemia (CML / AML), acute lymphoblastic leukemia (ALL), Hodgkins
disease, multiple myeloma and T-cell lymphoma. Also included are
myelodysplastic syndrome, plasma cell neoplasia, paraneoplastic syndromes,

and cancers of unknown primary site as well as AIDS related malignancies.

One aspect of the invention is the use of the compounds according to formula (1)
for the treatment of cervical cancer, breast cancer, ovarian cancer, non-small
cell lung cancer (NSCLC), prostate cancer, colon cancer, pancreas cancer.
osteo sacroma, acute myelogenous leucemia, Burkitt lymphoma, muitiple

myeloma, melanoma.

One aspect of the invention is the use of the compounds according to formula (1)
for the treatment of cervical cancer, non-small cell lung cancer (NSCLC),

prostate cancer, colon cancer, melanoma.
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Another aspect of the invention is the use of the compounds according to
formula (1) for the treatment of cervix tumors as well as a method of treatment of
cervix tumors comprising administering an effective amount of a compound of

formula (1).

In accordance with an aspect of the present invention therefore the invention
relates to a compound of general formula |, or an N-oxide, a salt, a tautomer or a
sterecisomer of said compound, or a salt of said N-oxide, tautomer or
stereoisomer particularly a pharmaceutically acceptable salt thereof, or a
mixture of same, as described and defined herein, for use in the treatment or

prophylaxis of a disease, especially for use in the treatment of a disease.

Another particular aspect of the present invention is therefore the use of a
compound of general formula |, described supra, or a stereoisomer, a tautomer,
an N-oxide, a hydrate, a solvate, or a salt thereof, particularly a pharmaceutically
acceptable salt thereof, or a mixture of same, for the prophylaxis or treatment
of hyperproliferative disorders or disorders responsive to induction of apoptosis,
especially for the treatment of hyperproliferative disorders or disorders

responsive to induction of apoptosis .

The term “inappropriate” within the context of the present invention, in particular
in the context of “inappropriate cellular immune responses, or inappropriate
cellular inflammatory responses”, as used herein, is to be understood as
preferably meaning a response which is less than, or greater than normal, and
which is associated with, responsible for, or results in, the pathology of said
diseases.

Preferably, the use is in the treatment or prophylaxis of diseases, especially the
treatment, wherein the diseases are haematological tumours, solid tumours

and/or metastases thereof.
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Method of treating hyper-proliferative disorders

The present invention relates to a method for using the compounds of the
present invention and compositions thereof, to treat mammalian hyper-
proliferative disorders. Compounds can be utilized to inhibit, block, reduce,
decrease, etc., cell proliferation and/or cell division, and/or produce cell death
i.e. apoptosis. This method comprises administering to a mammal in need
thereof, including a human, an amount of a compound of this invention, or a
pharmaceutically acceptable salt, isomer, polymorph, metabolite, hydrate,
solvate or ester thereof ; etc. which is effective to treat the disorder. Hyper-
proliferative disorders include but are not limited, e.g., psoriasis, keloids, and
other hyperplasias affecting the skin, benign prostate hyperplasia (BPH), solid
tumours, such as cancers of the breast, respiratory tract, brain, reproductive
organs, digestive tract, urinary tract, eye, liver, skin, head and neck, thyroid,
parathyroid and their distant metastases. Those disorders also include

lymphomas, sarcomas, and leukaemias.

Examples of breast cancer include, but are not limited to invasive ductal
carcinoma, invasive lobular carcinoma, ductal carcinoma in situ, and lobular

carcinoma in situ.

Examples of cancers of the respiratory tract include, but are not limited to small-
cell and non-small-cell lung carcinoma, as well as bronchial adenoma and

pleuropulmonary blastoma.

Examples of brain cancers include, but are not limited to brain stem and
hypophtalmic glioma, cerebellar and cerebral astrocytoma, medulloblastoma,

ependymoma, as well as neurocectodermal and pineal tumour.

Tumours of the male reproductive organs include, but are not limited to prostate
and testicular cancer. Tumours of the female reproductive organs include, but
are not limited to endometrial, cervical, ovarian, vaginal, and vulvar cancer, as

well as sarcoma of the uterus.
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Tumours of the digestive tract include, but are not limited to anal, colon,
colorectal, oesophageal, gallbladder, gastric, pancreatic, rectal, small-intestine,

and salivary gland cancers.

Tumours of the urinary tract include, but are not limited to bladder, penile,

kidney, renal pelvis, ureter, urethral and human papillary renal cancers.

Eye cancers include, but are not limited to intraocular melanoma and

retinoblastoma.

Examples of liver cancers include, but are not limited to hepatocellular
carcinoma (liver cell carcinomas with or without fibrolamellar variant),
cholangiocarcinoma (intrahepatic bile duct carcinoma), and mixed hepatocellular

cholangiocarcinoma.

Skin cancers include, but are not limited to squamous cell carcinoma, Kaposi's
sarcoma, malignant melanoma, Merkel cell skin cancer, and non-melanoma skin

cancer.

Head-and-neck cancers include, but are not Ilimited to laryngeal,
hypopharyngeal, nasopharyngeal, oropharyngeal cancer, lip and oral cavity
cancer and squamous cell. Lymphomas include, but are not limited to AIDS-
related lymphoma, non-Hodgkin’s lymphoma, cutaneous T-cell lymphoma,
Burkitt lymphoma, Hodgkin’s disease, and lymphoma of the central nervous

system.

Sarcomas include, but are not limited to sarcoma of the soft tissue,
osteosarcoma, malignant fibrous histiocytoma, lymphosarcoma, and

rhabdomyosarcoma.

Leukemias include, but are not limited to acute myeloid leukemia, acute
lymphoblastic leukemia, chronic lymphocytic leukemia, chronic myelogenous

leukemia, and hairy cell leukemia.

These disorders have been well characterized in humans, but also exist with a
similar etiology in other mammals, and can be treated by administering

pharmaceutical compaositions of the present invention.
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The term “treating” or “treatment” as stated throughout this document is used
conventionally, e.g., the management or care of a subject for the purpose of
combating, alleviating, reducing, relieving, improving the condition of, efc., of a

disease or disorder, such as a carcinoma.

Methods of treating kinase disorders

The present invention also provides methods for the treatment of disorders
associated with aberrant mitogen extracellular kinase activity, including, but not
limited to stroke, heart failure, hepatomegaly, cardiomegaly, diabetes,
Alzheimer's disease, cystic fibrosis, symptoms of xenograft rejections, septic

shock or asthma.

Effective amounts of compounds of the present invention can be used fo treat
such disorders, including those diseases (e.g., cancer) mentioned in the
Background section above. Nonetheless, such cancers and other diseases can
be treated with compounds of the present invention, regardless of the
mechanism of action and/or the relationship between the kinase and the

disorder.

The phrase “aberrant kinase activity” or “aberrant tyrosine kinase activity,”
includes any abnormal expression or activity of the gene encoding the kinase or
of the polypeptide it encodes. Examples of such aberrant activity, include, but
are not limited to, over-expression of the gene or polypeptide; gene
amplification ; mutations which produce constitutively-active or hyperactive

kinase activity ; gene mutations, deletions, substitutions, additions, etc.

The present invention also provides for methods of inhibiting a kinase activity,
especially of mitogen extracellular kinase, comprising administering an effective
amount of a compound of the present invention, including salts, polymorphs,
metabolites, hydrates, solvates, prodrugs (e.g.: esters) thereof, and
diastereoisomeric forms thereof. Kinase activity can be inhibited in cells (e.g., in
vitro), or in the cells of a mammalian subject, especially a human patient in need

of treatment.

Methods of treating angiogenic disorders
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The present invention also provides methods of treating disorders and diseases

associated with excessive and/or abnormal angiogenesis.

Inappropriate and ectopic expression of angiogenesis can be deleterious to an
organism. A number of pathological conditions are associated with the growth of
extraneous blood vessels. These include, e.g., diabetic retinopathy, ischemic
retinal-vein occlusion, and retinopathy of prematurity [Aiello et al. New Engl. J.
Med. 1994, 331, 1480 ; Peer et al. Lab. Invest. 1995, 72, 638], age-related
macular degeneration [AMD ; see, Lopez et al. Invest. Opththalmol. Vis. Sci.
1996, 37, 855], neovascular glaucoma, psoriasis, retrolental fibroplasias,
angiofibroma, inflammation, rheumatoid arthritis (RA), restenosis, in-stent
restenosis, vascular graft restenosis, etc. In addition, the increased blood supply
associated with cancerous and neoplastic tissue, encourages growth, leading to
rapid tumour enlargement and metastasis. Moreover, the growth of new blood
and lymph vessels in a tumour provides an escape route for renegade cells,
encouraging metastasis and the consequence spread of the cancer. Thus,
compounds of the present invention can be utilized to treat and/or prevent any of
the aforementioned angiogenesis disorders, e.g., by inhibiting and/or reducing
blood vessel formation; by inhibiting, blocking, reducing, decreasing, etc.
endothelial cell proliferation or other types involved in angiogenesis, as well as

causing cell death i.e. apoptosis of such cell types.

Preferably, the diseases of said method are haematological tumours, solid

tumour and/or metastases thereof.

The compounds of the present invention can be used in particular in therapy and
prevention i.e. prophylaxis, especially in therapy of tumour growth and
metastases, especially in solid tumours of all indications and stages with or

without pre-treatment of the tumour growth.

Pharmaceutical compositions of the compounds of the invention

This invention also relates to pharmaceutical compositions containing one or
more compounds of the present invention. These compositions can be utilised to

achieve the desired pharmacological effect by administration to a patient in need



WO 2013/167698 PCT/EP2013/059666

10

15

20

25

30

-84 -

thereof. A patient, for the purpose of this invention, is a mammal, including a

human, in need of treatment for the particular condition or disease.

Therefore, the present invention includes pharmaceutical compaositions that are
comprised of a pharmaceutically acceptable carrier or auxiliary and a
pharmaceutically effective amount of a compound, or salt thereof, of the present

invention.

Another aspect of the invention is a pharmaceutical composition comprising a
pharmaceutically effective amount of a compound of formula (I) and a
pharmaceutically acceptable auxiliary for the treatment of a disease mentioned
supra, especially for the treatment of haematological tumours, solid tumours

and/or metastases thereof.

A pharmaceutically acceptable carrier or auxiliary is preferably a carrier that is
non-toxic and innocuous to a patient at concentrations consistent with effective
activity of the active ingredient so that any side effects ascribable to the carrier
do not vitiate the beneficial effects of the active ingredient. Carriers and
auxiliaries are all kinds of additives assisting to the composition to be suitable for

administration.

A pharmaceutically effective amount of compound is preferably that amount
which produces a result or exerts the intended influence on the particular
condition being treated.

The compounds of the present invention can be administered with
pharmaceutically-acceptable carriers or auxiliaries well known in the art using
any effective conventional dosage unit forms, including immediate, slow and
timed release preparations, orally, parenterally, topically, nasally, ophthalmically,

optically, sublingually, rectally, vaginally, and the like.

For oral administration, the compounds can be formulated into solid or liquid
preparations such as capsules, pills, tablets, troches, lozenges, melts, powders,
solutions, suspensions, or emulsions, and may be prepared according to
methods known to the art for the manufacture of pharmaceutical compositions.

The solid unit dosage forms can be a capsule that can be of the ordinary hard-
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or soft-shelled gelatine type containing auxiliaries, for example, surfactants,
lubricants, and inert fillers such as lactose, sucrose, calcium phosphate, and

corn starch.

In another embodiment, the compounds of this invention may be tableted with
conventional tablet bases such as lactose, sucrose and cornstarch in
combination with binders such as acacia, corn starch or gelatine, disintegrating
agents intended to assist the break-up and dissolution of the tablet following
administration such as potato starch, alginic acid, corn starch, and guar gum,
gum tragacanth, acacia, lubricants intended to improve the flow of tablet
granulation and to prevent the adhesion of tablet material to the surfaces of the
tablet dies and punches, for example talc, stearic acid, or magnesium, calcium
or zinc stearate, dyes, colouring agents, and flavouring agents such as
peppermint, oil of wintergreen, or cherry flavouring, intended to enhance the
aesthetic qualities of the tablets and make them more acceptable to the patient.
Suitable excipients for use in oral liquid dosage forms include dicalcium
phosphate and diluents such as water and alcohols, for example, ethanol,
benzyl alcohol, and polyethylene alcohols, either with or without the addition of a
pharmaceutically acceptable surfactant, suspending agent or emulsifying agent.
Various other materials may be present as coatings or to otherwise modify the
physical form of the dosage unit. For instance tablets, pills or capsules may be

coated with shellac, sugar or both.

Dispersible powders and granules are suitable for the preparation of an aqueous
suspension. They provide the active ingredient in admixture with a dispersing or
wetting agent, a suspending agent and one or more preservatives. Suitable
dispersing or wetting agents and suspending agents are exemplified by those
already mentioned above. Additional excipients, for example those sweetening,

flavouring and colouring agents described above, may also be present.

The pharmaceutical compositions of this invention may also be in the form of oil-
in-water emulsions. The oily phase may be a vegetable oil such as liquid paraffin
or a mixture of vegetable oils. Suitable emulsifying agents may be (1) naturally
occurring gums such as gum acacia and gum tragacanth, (2) naturally occurring

phosphatides such as soy bean and lecithin, (3) esters or partial esters derived
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form fatty acids and hexitol anhydrides, for example, sorbitan monooleate, (4)
condensation products of said partial esters with ethylene oxide, for example,
polyoxyethylene sorbitan monooleate. The emulsions may also contain

sweetening and flavouring agents.

Oily suspensions may be formulated by suspending the active ingredient in a
vegetable oil such as, for example, arachis oil, olive oil, sesame oil or coconut
oil, or in a mineral oil such as liquid paraffin. The oily suspensions may contain a
thickening agent such as, for example, beeswax, hard paraffin, or cetyl alcohol.
The suspensions may also contain one or more preservatives, for example,
ethyl or n-propyl p-hydroxybenzoate ; one or more colouring agents; one or
more flavouring agents ; and one or more sweetening agents such as sucrose or

saccharin.

Syrups and elixirs may be formulated with sweetening agents such as, for
example, glycerol, propylene glycol, sorbitol or sucrose. Such formulations may
also contain a demulcent, and preservative, such as methyl and propyl parabens

and flavouring and colouring agents.

The compounds of this invention may also be administered parenterally, that is,
subcutaneously, intravenously, intraocularly, intrasynovially, intramuscularly, or
interperitoneally, as injectable dosages of the compound in preferably a
physiologically acceptable diluent with a pharmaceutical carrier which can be a
sterile liquid or mixture of liquids such as water, saline, aqueous dextrose and
related sugar solutions, an alcohol such as ethanol, isopropanol, or hexadecyl
alcohol, glycols such as propylene glycol or polyethylene glycol, glycerol ketals
such as 2,2-dimethyl-1,1-dioxolane-4-methanol, ethers such as poly(ethylene
glycol) 400, an oil, a fatty acid, a fatty acid ester or, a fatty acid glyceride, or an
acetylated fatty acid glyceride, with or without the addition of a pharmaceutically
acceptable surfactant such as a soap or a detergent, suspending agent such as
pectin, carbomers, methycellulose, hydroxypropylmethylcellulose, or
carboxymethylcellulose, or emulsifying agent and other pharmaceutical

adjuvants.
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Hustrative of oils which can be used in the parenteral formulations of this
invention are those of petroleum, animal, vegetable, or synthetic origin, for
example, peanut oil, soybean oil, sesame oil, cottonseed oil, corn oil, olive ail,
petrolatum and mineral oil. Suitable fatty acids include oleic acid, stearic acid,
isostearic acid and myristic acid. Suitable fatty acid esters are, for example,
ethyl oleate and isopropyl myristate. Suitable soaps include fatty acid alkal
metal, ammonium, and triethanolamine salts and suitable detergents include
cationic detergents, for example dimethyl dialkyl ammonium halides, alkyl
pyridinium halides, and alkylamine acetates ; anionic detergents, for example,
alkyl, aryl, and olefin sulfonates, alkyl, olefin, ether, and monoglyceride sulfates,
and sulfosuccinates ; non-ionic detergents, for example, fatty amine oxides, fatty
acid alkanolamides, and poly(oxyethylene-oxypropylene)s or ethylene oxide or
propylene oxide copolymers ; and amphoteric detergents, for example, alkyl-
beta-aminopropionates, and 2-alkylimidazoline quarternary ammonium salts, as

well as mixtures.

The parenteral compositions of this invention will typically contain from about
0.5% to about 25% by weight of the active ingredient in solution. Preservatives
and buffers may also be used advantageously. In order to minimise or eliminate
irritation at the site of injection, such compositions may contain a non-ionic
surfactant having a hydrophile-lipophile balance (HLB) preferably of from about
12 to about 17. The quantity of surfactant in such formulation preferably ranges
from about 5% to about 15% by weight. The surfactant can be a single
component having the above HLB or can be a mixture of two or more

components having the desired HLB.

HHustrative of surfactants used in parenteral formulations are the class of
polyethylene sorbitan fatty acid esters, for example, sorbitan monooleate and
the high molecular weight adducts of ethylene oxide with a hydrophobic base,

formed by the condensation of propylene oxide with propylene glycol.

The pharmaceutical compositions may be in the form of sterile injectable
agueous suspensions. Such suspensions may be formulated according to
known methods using suitable dispersing or wetting agents and suspending

agents such as, for example, sodium carboxymethylcellulose, methylcellulose,
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hydroxypropylmethyl-cellulose, sodium alginate, polyvinylpyrrolidone, gum
tragacanth and gum acacia ; dispersing or wetting agents which may be a
naturally occurring phosphatide such as lecithin, a condensation product of an
alkylene oxide with a fatty acid, for example, polyoxyethylene stearate, a
condensation product of ethylene oxide with a long chain aliphatic alcohol, for
example, heptadeca-ethyleneoxycetanol, a condensation product of ethylene
oxide with a partial ester derived form a fatty acid and a hexitol such as
polyoxyethylene sorbitol monooleate, or a condensation product of an ethylene
oxide with a partial ester derived from a fatty acid and a hexitol anhydride, for

example polyoxyethylene sorbitan monooleate.

The sterile injectable preparation may also be a sterile injectable solution or
suspension in a non-toxic parenterally acceptable diluent or solvent. Diluents
and solvents that may be employed are, for example, water, Ringer’'s solution,
isotonic sodium chloride solutions and isotonic glucose solutions. In addition,
sterile fixed oils are conventionally employed as solvents or suspending media.
For this purpose, any bland, fixed oil may be employed including synthetic
mono- or diglycerides. In addition, fatty acids such as oleic acid can be used in

the preparation of injectables.

A composition of the invention may also be administered in the form of
suppositories for rectal administration of the drug. These compositions can be
prepared by mixing the drug with a suitable non-irritation excipient which is solid
at ordinary temperatures but liquid at the rectal temperature and will therefore
melt in the rectum to release the drug. Such materials are, for example, cocoa

butter and polyethylene glycol.

Controlled release formulations for parenteral administration include liposomal,

polymeric microsphere and polymeric gel formulations that are known in the art.

It may be desirable or necessary to introduce the pharmaceutical composition to
the patient via a mechanical delivery device. The construction and use of
mechanical delivery devices for the delivery of pharmaceutical agents is well
known in the art. Direct techniques for administration, for example, administering

a drug directly to the brain usually involve placement of a drug delivery catheter
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into the patient’s ventricular system to bypass the blood-brain barrier. One such
implantable delivery system, used for the transport of agents to specific
anatomical regions of the body, is described in US Patent No. 5,011,472, issued
April 30, 1991.

The compositions of the invention can also contain other conventional
pharmaceutically acceptable compounding ingredients, generally referred to as
carriers or diluents, as necessary or desired. Conventional procedures for
preparing such compositions in appropriate dosage forms can be utilized.

Such ingredients and procedures include those described in the following
references, each of which is incorporated herein by reference: Powell, M.F. ef
al., "Compendium of Excipients for Parenteral Formulations" PDA Journal of
Pharmaceutical Science & Technology 1998, 52(5), 238-311; Strickley, R.G
"Parenteral Formulations of Small Molecule Therapeutics Marketed in the United
States (1999)-Part-1" PDA Journal of Pharmaceutical Science & Technology
1999, 53(6), 324-349; and Nema, S. ef al, "Excipients and Their Use in
Injectable Products” PDA Journal of Pharmaceutical Science & Technology
1997, 51(4), 166-171.

Commonly used pharmaceutical ingredients that can be used as appropriate to

formulate the composition for its intended route of administration include:

acidifying agents (examples include but are not limited to acetic acid, citric acid,

fumaric acid, hydrochloric acid, nitric acid) ;

alkalinizing agents (examples include but are not limited to ammonia solution,

ammonium  carbonate, diethanolamine, monocethanoclamine, potassium
hydroxide, sodium borate, sodium carbonate, sodium hydroxide,

triethanolamine, trolamine) ;

adsorbents (examples include but are not limited to powdered cellulose and

activated charcoa)l ;

aerosol propellants (examples include but are not limited to carbon dioxide,
CClzF2, F2CIC-CCIF2 and CCIF3)
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air displacement agents - examples include but are not limited to nitrogen and

argon ;

antifungal preservatives (examples include but are not limited to benzoic acid,

butylparaben, ethylparaben, methylparaben, propylparaben, sodium benzoate) ;

antimicrobial preservatives (examples include but are not Ilimited to

benzalkonium chloride, benzethonium chloride, benzyl alcohol, cetylpyridinium
chloride, chlorobutanol, phenol, phenylethyl alcohol, phenylmercuric nitrate and

thimerosal) ;

antioxidants (examples include but are not limited to ascorbic acid, ascorbyl
palmitate, butylated hydroxyanisole, butylated hydroxytoluene, hypophosphorus
acid, monothioglycerol, propyl gallate, sodium ascorbate, sodium bisulfite,

sodium formaldehyde sulfoxylate, sodium metabisulfite) ;

binding materials (examples include but are not limited to block polymers,

natural and synthetic rubber, polyacrylates, polyurethanes, silicones,

polysiloxanes and styrene-butadiene copolymers) ;

buffering agents (examples include but are not limited to potassium

metaphosphate, dipotassium phosphate, sodium acetate, sodium citrate

anhydrous and sodium citrate dihydrate);

carrying agents (examples include but are not limited to acacia syrup, aromatic

syrup, aromatic elixir, cherry syrup, cocoa syrup, orange syrup, syrup, corn oil,
mineral oil, peanut oil, sesame oil, bacteriostatic sodium chloride injection and

bacteriostatic water for injection);

chelating agents (examples include but are not limited to edetate disodium and

edetic acid);

colourants (examples include but are not limited to FD&C Red No. 3, FD&C Red
No. 20, FD&C Yellow No. 6, FD&C Blue No. 2, D&C Green No. 5, D&C Orange
No. 5, D&C Red No. 8, caramel and ferric oxide red) ;

clarifying agents (examples include but are not limited to bentonite) ;
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emulsifying agents (examples include but are not limited to acacia,

cetomacrogol, cetyl alcohol, glyceryl monostearate, lecithin, sorbitan

monooleate, polyoxyethylene 50 monostearate) ;

encapsulating agents (examples include but are not limited to gelatin and

cellulose acetate phthalate),

flavourants (examples include but are not limited to anise oil, cinnamon oil,

cocoa, menthol, orange oil, peppermint oil and vanillin) ;

humectants (examples include but are not limited to glycerol, propylene glycol
and sorbitol) ;

levigating agents (examples include but are not limited to mineral oil and

glycerin) ;

oils (examples include but are not limited to arachis oil, mineral oil, olive olil,

peanut oil, sesame oil and vegetable oil) ;

ointment bases (examples include but are not limited to lanolin, hydrophilic

ointment, polyethylene glycol ointment, petrolatum, hydrophilic petrolatum, white

ointment, yellow ointment, and rose water ointment) ;

penetration enhancers (transdermal delivery) (examples include but are not

limited to monohydroxy or polyhydroxy alcohols, mono-or polyvalent alcohols,
saturated or unsaturated fatty alcohols, saturated or unsaturated fatty esters,
saturated or unsaturated dicarboxylic acids, essential oils, phosphatidyl

derivatives, cephalin, terpenes, amides, ethers, ketones and ureas),

plasticizers (examples include but are not limited to diethyl phthalate and
glycerol) ;

solvents (examples include but are not limited to ethanol, corn oil, cottonseed olil,
glycerol, isopropanol, mineral oil, oleic acid, peanut oil, purified water, water for

injection, sterile water for injection and sterile water for irrigation) ;
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stiffening agents (examples include but are not limited to cetyl alcohol, cetyl

esters wax, microcrystalline wax, paraffin, stearyl alcohol, white wax and yellow

wax) ;

suppository bases (examples include but are not limited to cocoa butter and

polyethylene glycols (mixtures)) ;

surfactants (examples include but are not limited to benzalkonium chloride,
nonoxynol 10, oxtoxynol 9, polysorbate 80, sodium lauryl sulfate and sorbitan

mono-palmitate) ;

suspending agents (examples include but are not limited to agar, bentonite,

carbomers, carboxymethylcellulose  sodium, hydroxyethyl  cellulose,
hydroxypropyl cellulose, hydroxypropyl methylcellulose, kaolin, methylcellulose,
tragacanth and veegum) ;

sweetening agents (examples include but are not limited to aspartame, dextrose,

glycerol, mannitol, propylene glycol, saccharin sodium, sorbitol and sucrose) ;

tablet anti-adherents (examples include but are not limited to magnesium

stearate and talc) ;

tablet binders (examples include but are not limited to acacia, alginic acid,
carboxymethylcellulose sodium, compressible sugar, ethylcellulose, gelatin,
liquid glucose, methylcellulose, non-crosslinked polyvinyl pyrrolidone, and
pregelatinized starch) ;

tablet and capsule diluents (examples include but are not limited to dibasic

calcium phosphate, kaolin, lactose, mannitol, microcrystalline cellulose,
powdered cellulose, precipitated calcium carbonate, sodium carbonate, sodium
phosphate, sorbitol and starch) ;

tablet coating agents (examples include but are not limited to liquid glucose,

hydroxyethyl cellulose, hydroxypropyl cellulose, hydroxypropyl methylcellulose,
methylcellulose, ethylcellulose, cellulose acetate phthalate and shellac) ;



WO 2013/167698 PCT/EP2013/059666

10

15

20

25

-93-

tablet direct compression_excipients (examples include but are not limited to

dibasic calcium phosphate) ;

tablet disintegrants (examples include but are not limited to alginic acid,

carboxymethylcellulose calcium, microcrystalline cellulose, polacrillin potassium,
cross-linked polyvinylpyrrolidone, sodium alginate, sodium starch glycollate and

starch) ;

tablet glidants (examples include but are not limited to colloidal silica, corn

starch and talc) ;

tablet lubricants (examples include but are not limited to calcium stearate,

magnesium stearate, mineral oil, stearic acid and zinc stearate) ;

tablet/capsule opaquants (examples include but are not limited to titanium

dioxide) ;

tablet polishing agents (examples include but are not limited to carnuba wax and

white wax) ;

thickening agents (examples include but are not limited to beeswax, cetyl

alcohol and paraffin) ;

tonicity agents (examples include but are not limited to dextrose and sodium

chloride) ;

viscosity increasing agents (examples include but are not limited to alginic acid,

bentonite, carbomers, carboxymethylcellulose sodium, methyicellulose, polyvinyl

pyrrolidone, sodium alginate and tragacanth) ; and

wetting agents (examples include but are not limited to heptadecaethylene

oxycetanol, lecithins, sorbitol monooleate, polyoxyethylene sorbitol monooleate,

and polyoxyethylene stearate).

Pharmaceutical compositions according to the present invention can be

illustrated as follows:
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Sterile i.v. solution: A 5 mg/mL solution of the desired compound of this

invention can be made using sterile, injectable water, and the pH is adjusted if
necessary. The solution is diluted for administration to 1 — 2 mg/mL with sterile

5% dextrose and is administered as an i.v. infusion over about 60 minutes.

Lyophilised powder for i.v. administration: A sterile preparation can be prepared

with (i) 100 - 1000 mg of the desired compound of this invention as a lyophilised
powder, (ii) 32- 327 mg/mL sodium citrate, and (iii) 300 — 3000 mg Dextran 40.
The formulation is reconstituted with sterile, injectable saline or dextrose 5% to a
concentration of 10 to 20 mg/mL, which is further diluted with saline or dextrose
5% to 0.2 — 0.4 mg/mL, and is administered either IV bolus or by IV infusion over

15 — 60 minutes.

Intframuscular suspension: The following solution or suspension can be

prepared, for intramuscular injection:

50 mg/mL of the desired, water-insoluble compound of this invention
5 mg/mL sodium carboxymethylcellulose

4 mg/mL TWEEN 80

9 mg/mL sodium chloride

9 mg/mL benzyl alcohol

Hard Shell Capsules: A large number of unit capsules are prepared by filling

standard two-piece hard galantine capsules each with 100 mg of powdered
active ingredient, 150 mg of lactose, 50 mg of cellulose and 6 mg of magnesium

stearate.

Soft Gelatin Capsules: A mixture of active ingredient in a digestible oil such as

soybean oil, cottonseed oil or olive oil is prepared and injected by means of a
positive displacement pump into molten gelatin to form soft gelatin capsules
containing 100 mg of the active ingredient. The capsules are washed and dried.
The active ingredient can be dissolved in a mixture of polyethylene glycol,

glycerin and sorbitol to prepare a water miscible medicine mix.
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Tablets: A large number of tablets are prepared by conventional procedures so
that the dosage unit is 100 mg of active ingredient, 0.2 mg. of colloidal silicon
dioxide, 5 mg of magnesium stearate, 275 mg of microcrystalline cellulose, 11
mg. of starch, and 98.8 mg of lactose. Appropriate agueous and non-aqueous
coatings may be applied to increase palatability, improve elegance and stability

or delay absorption.

Immediate Release Tablets/Capsules: These are solid oral dosage forms made

by conventional and novel processes. These units are taken orally without water
for immediate dissolution and delivery of the medication. The active ingredient is
mixed in a liquid containing ingredient such as sugar, gelatin, pectin and
sweeteners. These liquids are solidified into solid tablets or caplets by freeze
drying and solid state extraction techniques. The drug compounds may be
compressed with viscoelastic and thermoelastic sugars and polymers or
effervescent components to produce porous matrices intended for immediate

release, without the need of water.
Dose and administration

Based upon standard laboratory techniques known to evaluate compounds
useful for the treatment of hyper-proliferative disorders and angiogenic
disorders, by standard toxicity tests and by standard pharmacological assays for
the determination of treatment of the conditions identified above in mammals,
and by comparison of these results with the results of known medicaments that
are used to treat these conditions, the effective dosage of the compounds of this
invention can readily be determined for treatment of each desired indication.
The amount of the active ingredient to be administered in the treatment of one of
these conditions can vary widely according to such considerations as the
particular compound and dosage unit employed, the mode of administration, the
period of treatment, the age and sex of the patient treated, and the nature and

extent of the condition treated.

The total amount of the active ingredient to be administered will generally range
from about 0.001 mg/kg to about 200 mg/kg body weight per day, and preferably
from about 0.01 mg/kg to about 20 mg/kg body weight per day. Clinically useful
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dosing schedules will range from one to three times a day dosing to once every
four weeks dosing. In addition, "drug holidays" in which a patient is not dosed
with a drug for a certain period of time, may be beneficial to the overall balance
between pharmacological effect and tolerability. A unit dosage may contain from
about 0.5 mg to about 1500 mg of active ingredient, and can be administered
one or more times per day or less than once a day. The average daily dosage
for administration by injection, including intravenous, intramuscular,
subcutaneous and parenteral injections, and use of infusion techniques will
preferably be from 0.01 to 200 mg/kg of total body weight. The average daily
rectal dosage regimen will preferably be from 0.01 to 200 mg/kg of total body
weight. The average daily vaginal dosage regimen will preferably be from 0.01 fo
200 mg/kg of total body weight. The average daily topical dosage regimen will
preferably be from 0.1 to 200 mg administered between one to four times daily.
The transdermal concentration will preferably be that required to maintain a daily
dose of from 0.01 to 200 mg/kg. The average daily inhalation dosage regimen

will preferably be from 0.01 to 100 mg/kg of total body weight.

Of course the specific initial and continuing dosage regimen for each patient will
vary according to the nature and severity of the condition as determined by the
attending diagnostician, the activity of the specific compound employed, the age
and general condition of the patient, time of administration, route of
administration, rate of excretion of the drug, drug combinations, and the like.
The desired mode of treatment and number of doses of a compound of the
present invention or a pharmaceutically acceptable salt or ester or composition
thereof can be ascertained by those skilled in the art using conventional

treatment tests.
Combination Therapies

The compounds of this invention can be administered as the sole
pharmaceutical agent or in combination with one or more other pharmaceutical
agents where the combination causes no unacceptable adverse effects. Those
combined pharmaceutical agents can be other agents having antiproliferative

effects such as for example for the treatment of haematological tumours, solid
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tumours and/or metastases thereof and/or agents for the treatment of undesired

side effects. The present invention relates also to such combinations.

Other anti-hyper-proliferative agents suitable for use with the composition of the
invention include but are not limited to those compounds acknowledged to be
used in the treatment of neoplastic diseases in Goodman and Gilman's The
Pharmacological Basis of Therapeutics (Ninth Edition), editor Molinoff et al.,
publ. by McGraw-Hill, pages 1225-1287, (1996), which is hereby incorporated by
reference, especially (chemotherapeutic) anti-cancer agents as defined supra.
The combination can be a non-fixed combination or a fixed-dose combination as

the case may be.

Methods of testing for a particular pharmacological or pharmaceutical property

are well known to persons skilled in the art.

The example testing experiments described herein serve to illustrate the present

invention and the invention is not limited to the examples given.

As will be appreciated by persons skilled in the art, the invention is not limited to
the particular embodiments described herein, but covers all modifications of said
embodiments that are within the spirit and scope of the invention as defined by

the appended claims.

The following examples illustrate the invention in greater detail, without
restricting it. Further compounds according to the invention, of which the

preparation is not explicitly described, can be prepared in an analogous way.

The compounds, which are mentioned in the examples and the salts thereof
represent preferred embodiments of the invention as well as a claim covering all
subcombinations of the residues of the compound of formula (1) as disclosed by

the specific examples.

The term "“according to” within the experimental section is used in the sense that

the procedure referred to is to be used “analogously to”.
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EXPERIMENTAL PART

The following table lists the abbreviations used in this paragraph and in the
Intermediate Examples and Examples section as far as they are not explained

within the text body.

Abbreviation Meaning

br broad

Cl chemical ionisation

d doublet

dd doublet of doublet

DAD diode array detector

DCM dichloromethane

DMF N,N-dimethylformamide

DMSO dimethyl sulfoxide

eq. equivalent

ESI electrospray (ES) ionisation

h hour(s)

HPLC high performance liquid chromatography

LC-MS liquid chromatography mass spectrometry

m multiplet

min minute

MS mass spectrometry

NMR nuclear magnetic resonance spectroscopy :
chemical shifts (d) are given in ppm. The chemical
shifts were corrected by setting the DMSO signal to
2.50 ppm using unless otherwise stated.

a quartet

rt room temperature

s singlet

t triplet

UPLC ultra performance liquid chromatography
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Other abbreviations have their meanings customary per se to the skilled person.
The various aspects of the invention described in this application are illustrated

by the following examples which are not meant to limit the invention in any way.

Specific Experimental Descriptions

NMR peak forms in the following specific experimental descriptions are stated as
they appear in the spectra, possible higher order effects have not been
considered. Reactions employing microwave irradiation may be run with a
Biotage Initator® microwave oven optionally equipped with a robotic unit. The
reported reaction times employing microwave heating are intended to be
understood as fixed reaction times after reaching the indicated reaction
temperature. The compounds and intermediates produced according to the
methods of the invention may require purification. Purification of organic
compounds is well known to the person skilled in the art and there may be
several ways of purifying the same compound. In some cases, no purification
may be necessary. In some cases, the compounds may be purified by
crystallization. In some cases, impurities may be stirred out using a suitable
solvent. In some cases, the compounds may be purified by chromatography,
particularly flash column chromatography, using for example prepacked silica
gel cartridges, e.g. from Separtis such as Isolute® Flash silica gel or Isolute®
Flash NH2 silica gel in combination with a Isolera autopurifier (Biotage) and
eluents such as gradients of e.g. hexane/ethyl acetate or DCM / methanol. In
some cases, the compounds may be purified by preparative HPLC using for
example a Waters autopurifier equipped with a diode array detector and/or on-
line electrospray ionization mass spectrometer in combination with a suitable
prepacked reverse phase column and eluents such as gradients of water and
acetonitrile which may contain additives such as trifluoroacetic acid, formic acid
or aqueous ammonia. In some cases, purification methods as described above
can provide those compounds of the present invention which possess a
sufficiently basic or acidic functionality in the form of a salt, such as, in the case
of a compound of the present invention which is sufficiently basic, a

trifluoroacetate or formate salt for example, or, in the case of a compound of the
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present invention which is sufficiently acidic, an ammonium salt for example. A
salt of this type can either be transformed into its free base or free acid form,
respectively, by various methods known to the person skilled in the art, or be
used as salts in subsequent biological assays. It is to be understood that the
specific form (e.g. salt, free base etc) of a compound of the present invention as
isolated as described herein is not necessarily the only form in which said
compound can be applied to a biological assay in order to quantify the specific

biological activity.

The percentage yields reported in the following examples are based on the
starting component that was used in the lowest molar amount. Air and moisture
sensitive liquids and solutions were transferred via syringe or cannula, and
introduced into reaction vessels through rubber septa. Commercial grade
reagents and solvents were used without further purification. The term
‘concentrated in vacuo” refers to use of a Buchi rotary evaporator at a minimum
pressure of approximately 15 mm of Hg. All temperatures are reported

uncorrected in degrees Celsius (°C).

In order that this invention may be better understood, the following examples are
set forth. These examples are for the purpose of illustration only, and are not to
be construed as limiting the scope of the invention in any manner. All

publications mentioned herein are incorporated by reference in their entirety.
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Analytical LC-MS conditions

LC-MS-data given in the subsequent specific experimental descriptions refer

(unless otherwise noted) to the following conditions:

Waters Acquity UPLC-MS: Binary Solvent Manager, Sample
System: Manager/Organizer, Column Manager, PDA, ELSD, SQD 3001 or
ZQ4000
Waters Acquity UPLC-MS: Binary Solvent Manager, Sample
System:
Manager/Organizer, PDA, ELSD,
Column: Acquity UPLC BEH C18 1.7 50x2.1 mm
Solvent: A1 = water + 0.1% formic acid
A2 = water + 0.2% ammonia
B1 = acetonitrile
Gradient: 0-1.6 min 1-99% B, 1.6-2.0 min 99% B
Flow: 0.8 mL/min
Temperatu
60°C
er:
Injektion: 2.0 pL
Detection: DAD scan range 210-400 nm -> Peaktable
ELSD
MS ESI+, ESI- Switch -> variouse scan ranges
Method 1: Mass_100_1000
Methods: |Method 2: Mass_160_1000
Method 3: Mass_160_2000
Method 4: Mass_160_1000_BasicReport
Method 5: NHs Mass_1060_1000
Method 6: NHs;_Mass_160_1000
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Preparative HPLC conditions

“Purification by preparative HPLC” in the subsequent specific experimental

descriptions refers to (unless otherwise noted) the following conditions:

Analytics (pre- and post analytics: Method B)

Waters Aqcuity UPLC-MS: Binary Solvent Manager, Sample

System:
Manager/Organizer, Column Manager, PDA, ELSD, SQD 3001
Column: Aqcuity BEH C18 1.7 50x2.1 mm
Solvent: A = water + 0.1% formic acid
B = acetonitrile
Gradient: 0-1.6 min 1-99% B, 1.6-2.0 min 99% B
Flow: 0.8 mL/min
Temperature: 60°C
Injection: 2.0 uL
Detection: DAD scan range 210-400 nm
MS ESI+, ESI-, scan range 160-1000 m/z
ELSD
Preparation:
Waters Autopurificationsystem: Pump 2545, Sample Manager
System: 2767, CFO,
DAD 2996, ELSD 2424, SQD 3001
Column: XBrigde C18 5 pm 100x30 mm
Solvent: A = water + 0.1% formic acid
B = acetonitrile
Gradient: 0-1 min 1% B, 1-8 min 1-99% B, 8-10 min 99% B
Flow: 50 mL/min
Temperature: rt

Solution:

max. 250 mg / 2.5 mL DMSO or DMF
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injection: 1x25mL

Detection: DAD scan range 210-400 nm

MS ESI+, ESI-, scan range 160-1000 m/z

Chiral HPL.C conditions

5  Chiral HPLC-data given in the subsequent specific experimental descriptions

refer to the following conditions:

Analytics:
System: Dionex: Pump 680, ASI 100, Waters: UV-Detektor 2487
Column: Chiralpak IC 5 ym 150x4.6 mm
Solvent: hexane / ethanol 80:20 + 0.1% diethylamine
Flow: 1.0 mL/min
Temperature: | 25°C
Solution: 1.0 mg/mL ethanol / methanol 1:1
Injection: 5.0 L

Detection: UV 280 nm

10

Preparation:
System: Agilent: Prep 1200, 2xPrep Pump, DLA, MWD, Prep FC,
ESA: Corona

Column: Chiralpak IC 5 ym 250x30 mm

Solvent: hexane / ethanol 80:20 + 0.1% diethylamine
Flow: 40 mL/min

Temperature: |t
Solution: 660 mg / 5.6 mL ethanol
Injection: 8x0.7mL

Detection: UV 280 nm
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Filash column chromatography conditions

“Purification by (flash) column chromatography” as stated in the subsequent
specific experimental descriptions refers to the use of a Biotage Isolera
purification system. For technical specifications see “Biotage product catalogue”

on www.biotage.com.

Determination of optical rotation conditions

Optical rotations were measured in DMSO at 589 nm wavelength, 20°C,

concentration 1.0000 g/100 mL, intergration time 10 seconds, film thickness
100.00 mm.
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EXAMPLES

Synthetic Intermediates

Intermediate 1-1-1

Preparation of 1-(4-ethoxy-2,6-difluorobenzyl)-1,4,5,6-tetrahydrocyclopentalc]-
pyrazole-3-carbonitrile

CH,

3.40 g of 1,4,56-tetrahydrocyclopentalc]pyrazole-3-carbonitrile (CAS-RN
851776-29-9) (25.5 mmol, 1.00 eq.) were dissolved in 35 mL dry DMF under
nitrogen atmosphere. 7.05 g 2-(bromomethyl)-5-ethoxy-1,3-difluorobenzene
(28.1 mmol, 1.10 eq.) and 9.98 g cesiumcarbonate (30.1 mmol, 1.20 eq.) were
added and stirred over night at rt. DCM and water were added, the aqueous
phase was washed twice with DCM, the organic phase was washed with brine
and was dried with magnesiumsulfate, was concentrated in vacuo and purified
by flash chromatography (hexane/ tert-butyl methyl ether— gradient with hexane
100-70%) to provide 1.07 g (3.45 mmol, 14 %) of the analytically pure target

compound.

H-NMR (300MHz, DMSO-ds): & [ppm]= 1.27 (t, 3H), 2.11 — 2.23 (m, 1H), 2.38 -
2.45 (m, 1H), 2.54 - 2.68 (m, 4H), 4.02 (q, 2H), 5.22 (s, 2H), .71 — 6.79 (d, 2H).



WO 2013/167698

- 106 -

PCT/EP2013/059666

The following intermediates were prepared according to the same procedure

from the indicated starting materials (SM = starting material):

1-1-2 1-(2- "H-NMR (400MHz,
SM: fluorobenzy | DMSO-ds): & [ppm]=
CAS- )-1,4,56- |2.39-2.46 (m, 2H),
§5N17 N F tetrahydroc | 2.57 - 2.67 (m, 4H),
76- \ yclopenta[c | 5.33 (s, 2H), 7.06 -
29-9 N lpyrazole- | 7.47 (m, 4H).
N 3.
carbonitrile
1-1-3 C|>H3 1-(4- "H-NMR (300MHz,
SM- O methoxybe | DMSO-ds): 8 [ppm]=
CAS- p/ nzyl)- 2.34 - 2.44 (m, 2H),
RN
8517 1,4,5,6- 2.55 — 2.62 (m, 4H),
76- N tetrahydroc | 3.70 (s, 3H), 5.19 (s,
29-9 \ /)
yclopenta[c | 2H), 6.85 - 6.92 (m,
\\ lpyrazole- | 2H), 7.17 —7.22 (m,
N 3- 2H).
carbonitrile
1-1-4 1-(2- "H-NMR (500MHz,
SM: fluorobenzy | DMSO-ds): & [ppm]=
CAS- )-4,5,6,7- |1.63-1.80 (m,
RN N_ F
tetrahydro-
1176 Y y 4H), 2.53 - 2.65 (m,
444- / 1H-
23-7 _ 3H), 5.37 (s, 1H),
indazole-3-
AN 5.45 (s, 1H), 7.14 -
N carbonitrile
7.27 (m, 3H), 7.27 -
7.33 (m, 1H), 7.37 -
7.45 (m, 1H).
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Intermediate 1-2-1

Preparation of 1-(4-ethoxy-2,6-difluorobenzyl)-1,4,5,6-tetrahydrocyclopenta[c}-
pyrazole-3-carboximidamide
CH

'n
O

NH

773 g of 1-(4-ethoxy-2,6-difluorobenzyl)-1,4,5,6-tetrahydrocyclopentac]-
pyrazole-3-carbonitrile 1-1-1 (25.5 mmol, 1.00 eq.) were suspended in 100 mL
methanol. 7.65 mL sodium methanolate in methanol (2.23 g, 41.3 mmol, 1.62
eq.) were added at rt. The reaction mixture was stirred for 4 h at rt. 2.36 mL
acetic acid (2.45 g, 41.3 mmol, 1.62 eq.) and 2.05 g ammonium chloride (38.2
mmol, 1.50 eq.) were added and the reaction mixture was stirred at 50°C for two
days. The mixture was concentrated in vacuo and the residue was filtered off
and washed with methanol. The filtrate was suspended in water and aqueous
hydrochloric acid (4N). DCM was added, the aqueous layer was washed with
DCM twice. To the aqueous layer aqueous sodiumhydroxid solution (2N) was
added to reach pH 12. The aqueous layer was extracted with DCM / isopropanol
(4:1) three times. The united organic layers were dried over a silicone filter,
concentrated in vacuo to provide 2.67 g (7.99 mmol, 31.3 %) of analytically pure

target compound.

H-NMR (400MHz, DMSO-ds): & [ppmi]= 1.27 (t, 3H), 2.40 -44 (m, 2H), 2.51 —
2.56 (m, 2H), 2.63 — 2.67 (m, 2H), 4.02 (g, 2H), 5.16 (s, 2H), 6.69 -6.75 (m, 2H),
7.63 (br. s, 3H).
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The following intermediates were prepared according to the same procedure

from the indicated starting materials (SM = starting material):

1-2-2 C|3H3 1-(4- "H-NMR (300MHz,
SM: O | methoxybe | DMSO-ds): &
1-1-3 nzyl)- [ppm]= 2.33 - 2.53
1,4,5,6- (m, 4H), 2.56 - 2.65
N\N tetrahydroc | (m, 2H), 3.69 (s,
\_/ yclopenta[c | 3H), 5.0 (s, 2H),
NH Ipyrazole-3- | 5.98 (br. s., 3H),
H,N carboximid | 6.82 - 6.93 (m, 2H),
amide 712 -717 (m,
2H).
1-2-3 1-(2- "H-NMR (300MHz,
SM: K@ fluorobenzy | DMSO-ds): &
1-1-4 )-4,5,6,7- | [ppm]= 1.50 - 1.75
N\N F tetrahydro- | (m, 4H), 2.50 {t,
W 1H- 2H), 2.60 (t, 2H),
g&NH indazole-3- | 5.24 (s, 2H), 6.11
H,N carboximid | (br.s, 3H), 6.90 -
amide 7.02 (m, 1H), 7.08 -
7.23 (m, 2H), 7.26 -
7.39 (m, 1H).
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SM: fluorobenzy | DMSO-ds): &
1-1-2 )-1,4,5,6- | [ppm]= 2.43 (dd,
N\N F tetrahydroc | 2H), 2.49 - 2.57 (m,
W/ yclopentac | 2H), 2.63 (t, 2H),
NH lpyrazole-3- | 5.23 (s, 2H), 6.05
H,N carboximid | (br. s., 3H), 7.08 -
amide 7.25 (m, 3H), 7.28 -
7.42 (m, 1H).

Intermediate 1-3-1
5 Preparation of 3,3-bis(dimethylamino)-2-methoxypropanenitrile

HSC\ -~

360 g of A1-tert-butoxy-N,N,N'N-tetramethylmethanediamine (Bredereck’s
reagent) (2068 mmol, 1.0 eq.) and 150 g of methoxyacetonitrile (2068 mmol, 1.0
10 eq.) were stirred for 18 h at 80°C. The reaction mixture was concentrated in
vacuo. The residue was purified by vacuum distillation to yield 117 g (687 mmol,

33.0%) of the analytical pure target compound as a yellowish liquid.

H-NMR (400 MHz, DMSO-ds): & [ppm]= 2.23 (s, 6H), 2.29 (s, 6H), 3.23 (d, 1H),
3.36 - 3.41 (s, 3H), 4.73 (d, 1H).

15

Intermediate 1-4-1
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Preparation of 2-[1-(4-ethoxy-2,6-difluorobenzyl)-1,4,5,6-tetrahydrocyclopenta-
[clpyrazol-3-yl]-5-methoxypyrimidin-4-amine

. //CH3

421 g of 1-(4-ethoxy-2,6-difluorobenzyl)-1,4,5,6-tetrahydrocyclopentalc]-
pyrazole-3-carboximidamide 1-2-1 (13.2 mmol, 1.00 eq.) were suspended in 47
mL of dry 3-methyl-1 butanole, 0.26 mL of piperidine (2.63 mmol, 0.20 eq.) and
3.09 g of 3,3-bis(dimethylamino)-2-methoxypropanenitrile 1-3-1 (18.0 mmol,
1.37 eq.) were added under nitrogen atmosphere and stirred over night at 100°C
bath temperature. The reaction mixture was cold with an ice bath the precipitate
was filtered of, washed with 3-methyl-1 butanol and dried at 50°C to give 1.77 g

(4.41 mmol, 33.5 %) of analytically pure target compound.

1H-NMR (400MHz, DMSO-ds): & [ppm]= 1.27 (t, 3H), 2.35 - 2.45 (m, 2H), 2.52 -
2.60 (m, 2H), 2.63 - 2.72 (m, 2H), 3.78 (s, 3H), 4.02 (q, 2H), 5.11 (s, 2H), 6.60
(br. s, 2H), 6.69 - 6.79 (m, 2H), 7.80 (s, 1H).

LC-MS:

The following intermediates were prepared according to the same procedure
from the indicated starting materials (SM = starting material):
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1-4-2 E 2-[1-(2- "H-NMR (300MHz,
SM: fluoroben | DMSO-ds): & [ppm]=
1-2-4 zyl)- 2.33-2.47 (m, 2H),
N 1,4,5,6- 2.55 - 2.60 (m, 2H),
Va tetrahydro | 2.65 - 2.78 (m, 2H),
cyclopent | 3.78 (s, 3H), 5.22 (s,
N TN a[clpyraz | 2H), 6.61 (br. s, 2H),
\\\%\NHz ol-3-yl]-5- | 7.09 - 7.26 (m, 3H),
O\CH3 methoxyp | 7.27 - 7.40 (m, 1H),
yrimidin- | 7.81 (s, 1H).
4-amine
1-4-3 E 2-[1-(2- "H-NMR (300MHz,
SM: q fluoroben | DMSO-ds): & [ppm]=
1-2-3 zyl)- 1.52 - 1.79 (m, 4H),
N 4,5,6,7- 2.50 - 2.59 (m, 2H),
N tetrahydro | 2.69 - 2.81 (m, 2H),
-1H- 3.79 (s, 3H), 5.24 (s,
N N indazol-3- | 2H), 6.60 (br. s, 2H),
\L%\NH2 yl]-5- 6.90 - 7.02 (m, 1H),
O\CHS methoxyp | 7.07 - 7.23 (m, 2H),
yrimidin- | 7.26 - 7.38 (m, 1H),
4-amine 7.81 (s, 1H).
1-4-4 /CHg 5- "H-NMR (300MHz,
1-2-2 © methoxy- | DMSO-ds): & [ppm]=
2-[1-(4- 2.34 - 2.45 (m, 2H),
“/'/\N methoxyb | 2.51 — 2.54 (m, 2H),
enzyl)- 2.67 —2.71 (m, 2H),
=N 1,4,5,6- 3.69 (s, 3H), 3.79 (s,
\_ N, tetrahydro | 3H), 5.09 (s, 2H),
cyclopent | 6.58 (br. s, 2H), 6.85

O—~ch,
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alclpyraz | —6.89 (m, 2H), 7.13
ol-3- —7.17 (m, 2H), 7.81
yllpyrimidi | (s, 1H).

n-4-amine

Intermediate 1-5-1

5  Preparation of 2-[1-(2-fluorobenzyl)-1,4,5,6-tetrahydrocyclopenta[c]pyrazol-3-yl}-
5-(morpholin-4-yl)pyrimidine-4,6-diamine

75 mg of 1-(2-fluorobenzyl)-1,4,5,6-tetrahydrocyclopentalclpyrazole-3-carbox-
10 imidamide 1-2-4 (0.29 mmol, 1.0 eq.) and 44 mg morpholin-4-ylmalononitrile
[0.29 mmol, 1.0 eq.; for preparation see: H. Gold and O. Bayer, Chem. Ber. 94,
2594 (1961)] were suspended in a small amount of DCM and the resulting
suspension was evaporated o dryness. The residue was heated for one h at
105°C. The crude product was purified by flash chromatography yielding 86 mg

15 (0.21 mmol, 72%) of analytically pure target compound.

H-NMR (300MHz, CDCls): & [ppm]= 2.39 - 2.59 (m, 4H), 2.78 - 2.93 (m, 2H),
2.94 - 3.13 (m, 4H), 3.73 - 3.91 (m, 4H), 4.95 (br. s., 4H), 5.37 (s, 2H), 6.96 -
7.13 (m, 3H), 7.19 - 7.26 (m, 1H).
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Intermediate 1-6-1
Preparation of 2-[1-(2-fluorobenzyl)-1,4,5,6-tetrahydrocyclopenta[c]pyrazol-3-yl}-

5-methoxypyrimidine-4,6-diamine

100 mg of 1-(2-fluorobenzyl)-1,4,5,6-tetrahydrocyclopentalc]pyrazole-3-carbox-
imidamide 1-2-4 (0.39 mmol, 1.0 eq.) and 37 mg methoxymalononitrile (0.39
mmol, 1.0 eq.; for preparation see: US2003/144538 A1, 2003) were dissolved in
1 mL DMF. The mixture was heated for 30 min in a microwave oven at 100°C.
After addition of 10 mL water, the precipitated, crude product was filtered off and
was purified by flash chromatography yielding 66 mg (0.19 mmol, 48%) of

analytically pure target compound.

H-NMR (300MHz, DMSO-ds): & [ppm]= 2.34 - 2.43 (m, 2H), 2.56 (m, 2H), 2.71
(m, 2H), 3.51 (s, 3H), 5.20 (s, 2H), 5.87 (s, 4H), 7.10 - 7.23 (m, 3H), 7.29 - 7.41
(m, 1H).

Intermediate 1-7-1

Preparation of N-{6-amino-2-[1-(2-fluorobenzyl!)-1,4,5,6-tetrahydrocyclopenta[c}-
pyrazol-3-yll-5-methoxypyrimidin-4-yl}-2-methoxyacetamide
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N F
—N
NH
HC }H O—CH,
o

300 mg of 2-[1-(2-fluorobenzyl}-1,4,5,6-tetrahydrocyclopenta[clpyrazol-3-yl]-5-
methoxypyrimidine-4,6-diamine 1-6-1 were suspended in 3.8 mL DMF. After
addition of 86 mg of triethylamine (0.85 mmol, 1.0 eq.) and 92 mg of
methoxyacetylchloride (0.85 mmol, 1.0 eq.), the resulting reaction mixture was
heated for four h at 50°C. For completition of reaction further 64 mg of
triethylamine (0.64 mmol, 0.75 eq.) and 69 mg of methoxyacetylchloride (0.64
mmol, 0.75 eq.) were added and the suspension was heated for two h at 50°C.
After cooling and dilution with water, the pH was adjusted to 7 using 3N aqueous
sodium hydroxide solution. The precipitated crude product was filtered off and
dried in vacuo yielding 267 mg (0.63 mmol, 74%) of target compound. The crude

material was pure enough for further processings.

H-NMR (400MHz, DMSO-ds): & [ppm]= 2.39 - 2.45 (m, 2H), 2.55 - 2.62 (m, 2H),
2.71 - 2.76 (m, 2H), 3.33 (s, 3H), 3.56 (s, 3H), 4.13 (s, 2H), 5.24 (s, 2H), 6.75
(br. s, 2H), 7.11 - 7.25 (m, 3H), 7.26 - 7.41 (m, 1H), 9.38 (s, 1H).

Intermediate 1-8-1

Preparation of formic acid - 4-amino-2-[1-(2-fluorobenzyl)-1,4,5,6-tetrahydro-

cyclopenta[c]pyrazol-3-yllpyrimidin-5-ol (1:1)
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N\N F
\ / x HCOOH
—N
N NH
\ // 2

OH

561 g of 2-[1-(2-fluorobenzyl)-1,4,5,6-tetrahydrocyclopentalclpyrazol-3-yl]-5-
methoxypyrimidin-4-amine 1-4-2 (16.5 mmol, 1.00 eq.) were dissolved in 680
mL of dry 1-methylpyrrolidin-2-one. 1.14 g of potassium carbonate (8.27 mmol,
0.5 eq.), and 3.40 mL benzenethiol (33.1 mmol, 2.0 eq.) were added. The
mixture was stirred for 0.5 h at 190°C bath temperature. Then the reaction
mixture was partitioned between aqueous half saturated ammonium chloride
solution and ethyl DCM / isopropanol (4:1). The organic layer was dried with
magnesium sulfate and concentrated in vacuo. The purification of the residue by
flash chromatography provided 6.60 g (17.0 mmol, 100%) of the target
compound without formic acid. Further purification of 170 mg by HPLC resulted

in analytically pure target compound: 53 mg.

H-NMR (400MHz, DMSO-ds): & [ppm]= 2.36 - 2.45 (m, 2H), 2.53 - 2.61 (m, 2H),
2.64 - 2.75 (m, 2H), 5.22 (s, 2H), 6.47 (m, 2H), 7.14 — 7.21 (m, 3H), 7.29 - 7.40
(m, 1H), 7.61 (s, 1H), 8.10 (s, 1H).

Intermediate 1-9-1

Preparation of N-{6-amino-2-[1-(2-fluorobenzyl})-1,4,5,6-tetrahydrocyclopentalc}-
pyrazol-3-yl]-5-methoxypyrimidin-4-yl}acetamide
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50 mg of 2-[1-(2-fluorcbenzyl)-1,4,5,6-tetrahydrocyclopentalclpyrazol-3-yl]-5-
methoxypyrimidine-4,6-diamine 1-6-1 were suspended in 0.7 mL DMF. After
addition of 14 mg of triethylamine (0.14 mmol, 1.0 eq.) and 14 mg of acetic
anhydride (0.14 mmol, 1.0 eq.), the resulting reaction mixture was heated for
three h at 100°C. For completition of reaction further 4 mg of triethylamine (0.04
mmol, 0.3 eq.) and 4 mg of acetic anhydride (0.04 mmol, 0.3 eq.) were added
and the mixture was heated over night at 100°C. After cooling and dilution with
water, the crude product was extracted with DCM and was purified by flash
chromatography yielding 25 mg (0.063 mmol, 45%) of analytically pure target

compound.

H-NMR (300MHz, DMSO-ds): & [ppm]= 2.12 (s, 3H), 2.35 - 2.44 (m, 2H), 2.51 -
2.61 (m, 2H), 2.67 - 2.79 (m, 2H), 3.54 (s, 3H), 5.23 (s, 2H), 6.73 (br. s, 2H),
7.08 - 7.25 (m, 3H), 7.28 - 7.41 (m, 1H), 9.50 (s, 1H).

EXAMPLE COMPOUNDS

Example 2-1-1
Preparation of 2-[1-(4-ethoxy-2,6-difluorobenzyl)-1,4,5,6-tetrahydrocyclopenta-
[clpyrazol-3-yl}-5-methoxy-N-(pyridin-4-yl)pyrimidin-4-amine
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CH

1.74 g of 2-[1-(4-ethoxy-2,6-difluorobenzyl)-1,4,5,6-tetrahydrocyclopenta[c]-
pyrazol-3-yl]-5-methoxypyrimidin-4-amine 1-4-1 (4.34 mmol, 1.00 eq.), 1.26 g of
4-bromopyridine hydrochloride (1:1) (6.50 mmol, 1.50 eq.), 540 mg of (R)-(+)-
2,2'-Bis(diphenylphosphino)-1,1'-binaphtyl (0.867 mmol, 0.20 eq.), 1.66 g of
sodium-fert-buylat  (17.3 mmol, 4.00 eqg.) and 198 mg of
tris(dibenzylideneacetone)dipalladium(0) (0.867 mmol, 0.20 eq.) were
suspended in 23 mL of dry DMF and stirred under nitrogen atmosphere at
100°C bath temperature for 24 h. The reaction mixture was partitioned between
half saturated agueous ammonium chloride solution and DCM / isopropanol
(4:1). The separated aqueous layer was extracted twice with DCM / isopropanol
(4:1). The combined organic layers were washed with brine, dried over sodium
sulfate and concentrated in vacuo. Toluene was added and concentrated in
vacuo. The residue was purified by flash chromatography (hexane (50-100%)/
ethyl acetate and ethyl acetate (0-100%)/ methanole): 655 mg (1.29 mmol, 30%)

of analytically pure target compound.

H-NMR (400MHz, DMSO-ds): & [ppm]= 1.30 (t, 3H), 2.51 - 2.54 (m, 2H), 2.62 -
2.70 (m, 2H), 2.73 - 2.81 (m, 2H), 3.97 (s, 3H), 4.05 (g, 2H), 5.19 (s, 2H), 6.73 -
6.84 (m, 2H), 8.03 - 8.11 (m, 2H), 8.17 - 8.23 (m, 1H), 8.31 - 8.39 (m, 2H), 9.26
(s, 1H).
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the indicated starting materials (SM = starting material):

PCT/EP2013/059666

2-1-2 F 2-[1-(2- "H-NMR

SM: fluoroben | (300MHz,

1-4-3 zyl)- DMSO-ds): &
4,5,6,7- [ppm]= 1.55 -
tetrahydro | 1.69 (m, 2H),
-1H- 1.69 - 1.82 (m,
indazol-3- | 2H), 2.57 - 2.67
yll-5- (m, 2H), 2.71 -
methoxy- | 2.79 (m, 2H),
N- 3.95 (s, 3H),
(pyridin-4- | 5.29 (s, 2H),
yhpyrimidi | 7.14 - 7.26 (m,
n-4-amine | 3H), 8.02 - 8.10

(m, 2H), 8.10
(s, 1H), 8.21 (s,
1H), 8.30 - 8.39
(m, 2H), 9.25 (s,
1H).

2-1-3 s 5- H-NMR

M. © methoxy- | (400MHz,

1-4-4 2-[1-(4- DMSO-ds): &

“ N methoxyb | [ppm]= 2.39 -
W/ \“/ enzyl)- | 2.46 (m, 2H),
7 N\ N 1,4,5,6- 2.52-2.60 (m,
\:g;H tetrahydro | 2H), 2.77 (t,
0—CH, cyclopent | 2H), 3.70 (s,
alclpyraz | 3H), 3.95 (s,
ol-3-yl]-N- | 3H), 5.15 (s,
(pyridin-4- | 2H), 6.87 — 6.91
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yhpyrimidi | (m, 2H), 7.21 -
n-4-amine | 7.24 (m, 2H),
7.98 - 8.09 (m,
2H), 8.19 (s,
1H), 8.30 - 8.41
(m, 2H), 9.23 (s,
1H).
LC
2-1-4 2-[1-(2- "H-NMR
SM: fluoroben | (300MHz,
1-6-1 N, zyl)- DMSO-ds): &
W ( =N 14,56 |[ppm]=2.48 -
’ N / tetrahydro | 2.51 (m, 2H),
}IH cyclopent | 2.56 - 2.64 (m,
N 9T alclpyraz | 2H), 2.73 - 2.84
ol-3-yl]-5- | (m, 2H), 3.61 (s,
methoxy- | 3H), 5.25 (s,
N- 2H), 6.54 (s,
(pyridin-4- | 2H), 7.09 - 7.28
yhpyrimidi | (m, 3H), 7.30 -
n-4,6- 7.40 (m, 1H),
diamine 7.80-7.91 (m,
2H), 8.21-8.32

(m, 2H), 8.82 (s,
1H).
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2-1-5 2-[1-(2- "H-NMR
SM: fluoroben | (400MHz,
1-5-1 N, F zyl)- chloroform-d): &
\ \\N 1,456 | [ppm]= 2.45 -
=N / tetrahydro | 2.66 (m, 4H),
N}——/XRH cyclopent | 2.74 - 2.88 (m,
HN "C> alclpyraz | 2H), 2.94 - 3.06
o ol-3-yI-5- | (m, 2H), 3.25 -
(morpholi | 3.43 (m, 2H),
n-4-yl)-N- | 3.71 - 3.87 (m,
(pyridin-4- | 2H), 3.91 - 4.10
ylpyrimidi | (m, 2H), 4.95 (s,
n-4,6- 2H), 5.41 (s,
diamine 2H), 7.00 - 7.20
(m, 3H), 7.27 -
7.34 (m, 1H),
7.72 (d, 2H),
8.23 (s, 1H),
8.45 (d, 2H).
2-1-6 2-[1-(2- "H-NMR
SM: //Q fluoroben | (300MHz,
1-4-2 NG zyl)- DMSO-ds): &
L/ 14,56 | [ppm]= 2.49 -
. ==N \\/N tetrahydro | 2.56 (m, 2H),
\N N cyclopent | 2.56 - 2.66 (m,
O—ch, alclpyraz | 2H), 2.74 - 2.83
ol-3-yl]-5- | (m, 2H), 3.95 (s,
methoxy- | 3), 5.28(s, 2H),
N- 7.14 -7.26 (m,
(pyridin-4- | 2H), 7.26 - 7.43
yl)pyrimidi | (m, 2H), 7.99 -
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n-4-amine | 8.09 (m, 2H),
8.18 (s, 1H),
8.30 - 8.39 (m,
2H), 9.25 (br. s,
1H).
2-1-7 F 4-({2-[1- | "H-NMR
SM:- q (2- (400MHz,
1-4-2 Ny N fluoroben | DMSO-ds):
) EYAES [Ppm]= 2.36 -
N\\_/?AE \ 1,4,5,6- 2.45 (m, 2H),
oo, N | tetrahydro | 2.54 - 2.69 (m,
cyclopent | 4H), 3.99 (s,
al[clpyraz | 3H), 5.27 (s,
ol-3-yl]-5- | 2H), 7.16 - 7.29
methoxyp | (m, 3H), 7.31 -
yrimidin- | 7.41 (m, 1H),
4- 8.16 - 8.26 (m,
yl}amino) | 1H), 8.30 (s,
nicotinonit | 1H), 8.65 (d,
rile 1H), 8.84 (s,
1H), 9.04 (s,
1H).
2-1-8 2-[1-(2- "H-NMR
SM: (@ fluoroben | (300MHz,
1-5-1 N F zyl)- DMSO-ds): &
\ /) ( =N 11456 | [ppm]=2.51-
y =N 7 tetrahydro | 2.54 (m, 2H),
>’27H cyclopent | 2.59 - 2.67 (m,
N;/ T “C> alclpyraz | 2H), 2.71 - 2.80
O
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ol-3-yll-5- [ (m, 2H), 3.05 -
(morpholi | 3.16 (m, 4H),
n-4-yl}- | 3.79-3.91 (m,
N,N'- 4H), 5.30 (s,
di(pyridin- | 2H), 7.15- 7.26
4- (m, 2H), 7.31 -
ypyrimidi | 7.43 (m, 2H),
n-4,6- 7.80-7.91 (m,
diamine 4H), 8.29 - 8.39
(m, 6H).
2-1-9 2-[1-(2- | H-NMR
SM: (‘Q fluoroben | (400MHz,
1-6-1 Nt zyl)- DMSO-ds): &
/ S\ /(N =N|1,4,56- |[ppm]=2.48 -
—=N Q tetrahydro | 2.56 (m, 2H),
Nw h cyclopent |2.62-2.71 (m,
/é/u 0—CH, alclpyraz | 2H), 2.74 - 2.88
oy ol-3-yl]-5- | (m, 2H), 3.70 (s,
methoxy- | 3H), 5.30 (s,
N,N'- 2H), 7.13-7.27
di(pyridin- | (m, 2H), 7.31 -
4- 7.43 (m, 2H),
ylpyrimidi | 7.99 (d, 4H),
n-4,6- 8.33 (d, 4H),
diamine 9.26 (s, 2H).

Alternative preparation of target compound
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Example 2-1-10 Preparation of N-{2-[1-(2-fluorobenzyl)-1,4,5,6-
tetrahydrocyclopenta[c]pyrazol-3-yl]-5-methoxy-6-(pyridin-4-ylamino)pyrimidin-4-

yl}-2-methoxyacetamide

50 mg of N-{6-amino-2-[1-(2-fluorobenzyl}-1,4,5,6-tetrahydrocyclopenta[c]-
pyrazol-3-yl]-5-methoxypyrimidin-4-yl}-2-methoxyacetamide 1-7-1 (0.12 mmol,
1.00 eq.), 25 mg of 4-bromopyridine hydrochloride (1:1) (0.13 mmol, 1.10 eq.),
10 mg of (9,9-dimethyl-OQH-xanthene-4,5-diyl)bis(diphenylphosphine) (0.02
mmol, 0.15 eq.), 115 mg of caesium carbonate (0.36 mmol, 3.00 eq.) and 2.6
mg of palladium diacetate (0.012 mmol, 0.1 eq.) were suspended in 0.5 mL of
dry DMF and stirred under nitrogen atmosphere at 105°C bath temperature for
two h. The reaction mixture was diluted with water, the pH was adjusted to 7.5
using 4N aqueous hydrochloric acid and the crude product was extracted with
DCM. The combined organic layers were dried over sodium sulfate and
concentrated in vacuo. The residue was purified by flash chromatography
yielding 29 mg (0.06 mmol, 49%) of analytically pure target compound.

H-NMR (300MHz, DMSO-ds): 8 [ppm]= 2.48 - 2.55 (m, 2H), 2.57 - 2.67 (m, 2H),
2.76 - 2.86 (m, 2H), 3.34 (s, 3H), 3.65 (s, 3H), 4.17 (s, 2H), 5.29 (s, 2H), 7.13 -
7.30 (m, 3H), 7.30 - 7.42 (m, 1H), 7.88 - 7.99 (m, 2H), 8.30 - 8.42 (m, 2H), 9.44
(s, 1H), 9.95 (s, 1H).

The following compound was prepared according to the same procedure from

the indicated starting materials (SM = starting material):
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2-1- N-{2-[1- "H-NMR
1 (2- (300MHz,
SM: N ¢ fluoroben | DMSO-ds): 8
11 L) =\ zyl)- [ppril= 2.15 (s,
N \ s 1,4,56- | 3H),2.49-2.53
5 N}I ; tetrahydro | (m, 2H), 2.57 -
>~u O—CH, cyclopent | 2.68 (m, 2H),
HsC alclpyraz | 2.72 - 2.90 (m,
ol-3-yl]-5- | 2H), 3.64 (s,
methoxy- | 3H), 5.28 (s,
6-(pyridin- | 2H), 7.11 - 7.46
4- (m, 4H), 7.95 (d,
ylamino)p | 2H), 8.33 (d,
yrimidin- | 2H), 9.36 (s,
4- 1H), 10.06 (s,
yl}acetami | 1H).
de
2-1- F 4-({2-[1- | TH-NMR
12 ©[, (2- (400MHz,
1S_l\él_:1 \“7N . fluoroben | DMSO-ds): &
. Y4 |2 [ppm] =2.51 -
NUN 7" 1,456- | 2.58(m, 2H),
OH tetrahydro | 2.61 - 2.72 (m,
cyclopent | 2H), 2.79 - 2.91
al[clpyraz | (m, 2H), 5.31 (s,
ol-3-yl]-5- | 2H), 7.17 - 7.28
hydroxypy | (m, 2H), 7.28 -
rimidin-4- | 7.35 (m, 1H),
yl}amino) | 7.35-7.44 (m,
nicotinami | 1H), 7.68 - 7.80
de (m, 1H), 7.99 -
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8.08 (m, 1H),
8.30 - 8.39 (m,
1H), 8.44 - 8.50
(m, 1H), 8.86 (s,
1H), 9.08 - 9.16
(m, 1H), 11.81
(s, TH).
2-1- 2-[1-(2- "H-NMR
13 /Q fluoroben | (400MHz,
SM: N zyl)- DMSO-ds): &
1-8-1 1,456- | [ppm] = 2.50 -
tetrahydro | 2.56 (m, 2H),
cyclopent | 2.59 - 2.68 (m,
alclpyraz | 2H), 2.81 (4,
ol-3-yl]-4- | 2H), 5.29 (s,
(pyridin-4- | 2H), 7.16 - 7.29
ylamino)p | (m, 2H), 7.29 -
yrimidin- | 7.45 (m, 2H),
5-ol 8.00 (s, 1H),
8.02 - 8.09 (m,
2H), 8.29 - 8.38
(m, 2H), 9.14
(br.s., 1H),
10.70 (br. s,
1H).
Example 2-2-1

Preparation of 2-[1-(4-ethoxy-2,6-difluorobenzyl)-1,4,5,6-tetrahydrocyclopenta-

[clpyrazol-3-yl}-4-(pyridin-4-ylamino)pyrimidin-5-ol
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F O
N F
Wi =
o\
N\/—?fN
o H
OH

461 mg of 2-[1-(4-ethoxy-2,6-difluorobenzyl})-1,4,5,6-tetrahydrocyclopentalc]-
pyrazol-3-yll-5-methoxy-N-(pyridin-4-yl)pyrimidin-4-amine 2-1-1 (0.964 mmol,
1.00 eq.) were dissolved in 42 mL of dry 1-methylpyrrolidin-2-one. 51 mg of
potassium carbonate (0.366 mmol, 0.38 eq.) and 150 pL benzenethiol (1.45
mmol, 1.5 eq.) were added. The mixture was stirred for 1 h at 150°C bath
temperature. The reaction mixture was partitioned between aqueous half
saturated ammonium chloride solution and DCM/ isopropanol (4:1). The
separated aqueous layer was extracted twice with DCM/ isopropanol (4:1). The
combined organic layers were dried over magnesium sulfate and concentrated
in vacuo. The purification of the residue by flash chromatography provided 349

mg (0.75 mmol, 78%) of analytically pure target compound.

H-NMR (300MHz, DMSO-ds): & [ppm]= 1.27 (t, 3H), 2.49 - 2.55 (m, 2H), 2.58 -
2.68 (m, 2H), 2.71 - 2.80 (m, 2H), 4.02 (g, 2H), 5.15 (s, 2H), 6.72 — 6.80 (m, 2H),
7.99 (s, 1H), 8.06 (d, 2H), 8.32 (d, 2H), 9.19 (s, 1H), 10.61 (br. s, 1H).

The following compounds were prepared according to the same procedure from

the indicated starting materials (SM = starting material):
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2-2-2 F 4-({2-[1- | "H-NMR (400MHz,
SM: q (2- DMSO-ds): 0 [ppm]=
2-1-7 N\N y fluoroben | 2.39 - 2.46 (m, 2H),
W SR 2.56 - 2.66 (m, 2H),
=N
“\Jk” \ 1,4,5,6- 2.66 -2.74 (m, 2H),
- N'| tetrahydro | 5.26 (s, 2H), 7.16 —
cyclopent | 7.29 (m, 3H), 7.30 -
alclpyraz | 7.41 (m, 1H), 8.10 (s,
ol-3-yl]-5- | 1H), 8.35 - 8.47 (m,
hydroxypy | 1H), 8.62 (d, 1H),
rimidin-4- | 8.73 (br. s, 1H), 8.82
yllamino) | (s, 1H), 10.95 (br. s,
nicotinonit | 1H).
rile
2-2-3 (|3Hs 2-[1-(4- "H-NMR (300MHz,
SM: © methoxyb | DMSO-ds): & [ppm]=
2-1-3 enzyl)- 2.36 - 2.44 (m, 2H),
N 1,4,5,6- 2.51-2.63 (m, 2H),
\ =\ | tetrahydro | 2.74 — 2.79 (m, 2H),
N/ N\ Ng\:) cyclopent | 3.69 (s, 3H), 5.13 (s,
\:2;H a[clpyraz | 2H), 6.88 (d, 2H),
OH ol-3-yll-4- | 7.21 (d, 2H), 7.98 (s,
(pyridin-4- | 1H), 8.00 - 8.09 (m,
ylamino)p | 2H), 8.28 - 8.39 (m,
yrimidin- | 2H), 9.14 (br. s, 1H),
5-ol 10.57 (br. s, 1H).
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Example 2-3-1 Preparation of 5-[2-(dimethylamino)ethoxy]-2-[1-(4-ethoxy-2,6-
difluorobenzyl)-1,4,5,6-tetrahydrocyclopenta[clpyrazol-3-yl}-N-(pyridin-4-

yhpyrimidin-4-amine

CH

100 mg of 2-[1-(4-ethoxy-2,6-difluorobenzyl)-1,4,5,6-tetrahydrocyclopenta[cl]-
pyrazol-3-yl]-4-(pyridin-4-ylamino)pyrimidin-5-ol 2-2-1 (0.215 mmol, 1.00 eq.)
were dissolved in 8 mL of dry DMF and 149 mg potassium carbonate (1.08
mmol, 5.00 eq.) and 47 mg 2-chloro-N,N-dimethylethanamine (0.323 mmol, 1.50
eq.) were added. The reaction mixture was stirred over night at 50°C The
reaction mixture was partitioned between aqueous half saturated sodium
chloride solution and DCM/ isopropanol (4:1). The separated aqueous layer was
extracted with DCM/ isopropanol (4:1). The combined organic layers were dried
over magnesium sulfate and concentrated in vacuo. The purification of the
residue by flash chromatography provided 51 mg (0.09 mmol, 42%) of

analytically pure target compound.

TH-NMR (300MHz, DMSO-ds): & [ppm]= 1.27 (t, 3H), 2.22 (s, 6H), 2.48 - 2.55
(m, 2H), 2.57 - 2.68 (m, 4H), 2.71 - 2.81 (m, 2H), 4.02 (q, 2H), 4.21 (t, 2H), 5.17
(s, 2H), 6.67 - 6.83 (m, 2H), 7.92 - 8.01 (m, 2H), 8.24 (s, 1H), 8.31 - 8.44 (m,
2H), 9.29 (s, 1H).
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The following compounds were prepared according to the same procedure from

the indicated starting materials (SM = starting material):

2-3-2 rCHa {3-[({2-[1- | "H-NMR (400MHz,
SM:- F o} (4-ethoxy- | DMSO-ds): & [ppm]=
2-2-1 2,6- 1.27 (t, 3H), 2.47 —
- difluorobe | 2.51 (m, 2H), 2.60 -
\ =N_ | nzyl)- 2.67 (m, 2H), 2.70 -
%N @ 1,4,5,6- 2.80 (m, 2H), 3.81 (d,
NL?*Q tetrahydro | 2H), 4.01 (g, 2H),
— 5 cyclopent | 4.32 - 4.38 (m, 2H),
alclpyraz | 4.42 (s, 4H), 5.04 (t,
© ol-3-yll-4- | 1H), 5.17 (s, 2H),

OH (pyridin-4- | 6.73 - 6.79 (m, 2H),
ylamino)p | 7.89 - 7.97 (m, 2H),
yrimidin- | 8.27 (s, 1H), 8.33 -
5- 8.40 (m, 2H), 8.75 (s,
yljoxy)me | 1H).
thylloxeta
n-3-
yl}methan
ol

2-3-3 2-[1-(4- "H-NMR (300MHz,

SM: ethoxy- DMSO-ds): © [ppm]=

2-2-1 2,6- 1.27 (t, 3H), 1.60 —
diflucrobe | 1.70 (m, 4H), 2.46 —
nzyl)- 2.66 (m, 6H), 2.59 -
1,4,5,6- 2.68 (m, 2H), 2.70 -
tetrahydro | 2.87 (m, 4H), 4.02 (q,
cyclopent | 2H), 4.24 (t, 2H), 5.17
alclpyraz | (s, 2H), 6.68 - 6.83
ol-3-yl]-N- | (m, 2H), 7.94 - 8.05
(pyridin-4- | (m, 2H), 8.23 (s, 1H),




WO 2013/167698

PCT/EP2013/059666

yl)-5-[2-
(pyrrolidin
-1-
yhethoxyl]
pyrimidin-

4-amine

8.31-8.39 (m, 2H),
9.10 (s, 1H).

2-3-4

SM:
2-8-1

ethyl 4-
[(2-[1-(2-
fluoroben
zylh)-
1,4,5,6-
tetrahydro
cyclopent
al[clpyraz
ol-3-yl]-5-
{[3-
(hydroxy
methyl)ox
etan-3-
yllmethox
y}pyrimidi
n-4-
yhamino]

nicotinate

"H-NMR (400MHz,
DMSO-ds): © [ppm]=
1.34 (1, 3H), 2.49 -
2.55 (m, 2H), 2.58 -
2.67 (m, 2H), 2.82 —
2.85(m, 2H), 3.79 -
3.89 (m, 2H), 4.36 (q,
2H), 4.40 - 4.51 (m,
6H), 4.98 (t, 1H), 5.30
(s,2H),7.14 -7.27
(m, 2H), 7.29 -7.42
(m, 2H), 8.36 (s, 1H),
8.53 - 8.63 (m, 1H),
9.01 (s, 1H), 9.11 -
9.22 (m, 1H), 11.25
(s, 1H).
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2-3-5 F 4-[(2[1- | "H-NMR (300MHz,
SM: f@ (2- DMSO-ds): & [ppm]=
2-2-2 N fluoroben | 2.47 — 2.53 (m, 2H),
| /\N zy1)- 2.55 - 2.65 (m, 2H),
- \\; 1,4,56- |2.65-2.78 (m, 2H),
N\\)\N tetrahydro | 3.65 - 3.86 (m, 2H),
= " \\|cyclopent |4.24 -4.53 (m, 6H),
© " alclpyraz | 5.01 (t, 1H), 5.28 (s,
% ol-3-yl]-5- | 2H), 7.11 - 7.44 (m,
"N {3 4H), 8.39 (s, 1H),
(hydroxy | 8.43-8.51 (m, 1H),
methylox | 8.59 (s, 1H), 8.67 (d,
etan-3- | 1H), 8.86 (s, 1H).
yllmethox
y}pyrimidi
n-4-
yh)amino]
nicotinonit
rile
2-3-6 (CH3 5-(2-{[fert- | 'H-NMR (300MHz,
SM: F 0 butyl(dim | DMSO-ds): & [ppm]= -
2-2-1 ethyl)silyl] | 0.01 (s, 6H), 0.79 (s,
. oxylethox | 9H), 1.27 (t, 3H), 2.49
Wi =N_ | y)-2-[1-(4- | - 2.57 (m, 2H), 2.60 -
v N7 |ethoxy- |2.69 (m, 2H), 2.70 -
NQ*H 2.6- 2.80 (m, 2H), 3.87 -
Y difluorobe | 4.00 (m, 2H), 4.00 -
nzyl)- 4.09 (m, 2H), 4.27 (t,
Og 1,4,56- | 2H), 5.17 (s, 2H),
‘si—cn, tetrahydro | 6.69 - 6.82 (m, 2H),
Hic 0:3”3 cyclopent | 7.92 - 8.06 (m, 2H),
alclpyraz | 8.24 (s, 1H), 8.30 -

ol-3-yl]-N-

8.39 (m, 2H), 8.92 (s,
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(pyridin-4-

yhpyrimidi
n-4-amine

1H).

2-3-7

SM:
2-2-2

Si—CH,
H,C CH
H,C CH,

3

4-({5-(2-
{[tert-
butyl(dim
ethyl)silyl]
oxy}ethox
y)-2-[1-(4-
ethoxy-
2,6-
difluorobe
nzyl)-
1,4,5,6-
tetrahydro
cyclopent
a[c]pyraz
ol-3-
yllpyrimidi
n-4-
yl}amino)
nicotinonit

rile

retention time: 1.65

min

MS ES*: 586.3
[M+H]"

2-3-8

4-(2-11-
(2-
fluoroben

zyl)-

1 1,4,5,6-

tetrahydro
cyclopent
a[c]pyraz

ol-3-yl]-5-

[2-

"H-NMR (300MHz,
DMSO-ds): © [ppm]=
2.16 (s, 3H), 2.53 -
2.59 (m, 2H), 2.60 -
2.69 (m, 2H), 2.78 -
2.89 (m, 2H), 2.93 (1,
2H), 4.36 (t, 2H), 5.32
(s, 2H), 7.14 -7.29
(m, 2H), 7.29 - 7.46
(m, 2H), 7.88 (s, 1H),




WO 2013/167698

-133-

PCT/EP2013/059666

(methylsul | 8.31 (s, 1H), 8.39 (s,
fanyl)etho | 1H), 8.46 - 8.56 (m,
xy]pyrimid 1H), 8.91 (s, 1H),
in-4- 9.13(d, 1H), 12.16
yl}amino) (s, TH).
nicotinami
de
2-3-9 F 4-({2-[1- "H-NMR (300MHz,
SM: q (2- DMSO-ds): & [ppm]=
?-21- \“7N . fluoroben | 2.15-2.31 (m, 2H),
. 7 zyl)- 2.51-2.59 (m, 2H),
N\\_,%Hgoi’“‘”z 1,4,5,6- 2.59-2.70 (m, 2H),
0_\_\ tetrahydro | 2.78 - 2.88 (m, 2H),
O,/S\ji cyclopent 3.06 (s, 3H), 3.41 -
alclpyraz | 3.54 (m, 2H), 4.30 (t,
ol-3-yl}-5- 2H), 5.32 (s, 2H),
[3- 7.15-7.29 (m, 2H),
(methylsul | 7.29 - 7.46 (m, 2H),
fonyl)prop | 7.87 (br. s., 1H), 8.25
oxylpyrimi | (s, 1H), 8.44 (s, 1H),
din-4- 8.52 (d, 1H), 8.94 (s,
yl}amino) 1H), 9.13 (d, 1H),
nicotinami 12.18 (s, 1H).

de
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2-3- 4-({5-(2- TH-NMR (400MHz,
10 (Q {[tert- DMSO-de): & [ppm]=
SM: N F butyl(dim | 0.03 (s, 6H), 0.82 (s,
222 W \_h} ethyl)silyl] | 9H), 2.43 — 2.48 (m,
7 \ " oxylethox | 2H), 2.58 - 2.67 (m,
\=k“ N | y)2-[1-2- | 2H), 2.68 - 2.76 (m,
° fluoroben | 2H), 3.95 — 4.00 (m,
3 zyl)- 2H), 4.33 - 4.39 (m,
O>Si—oH3 1,4,5,6- 2H), 5.31 (s br., 2H),
Hio Ci”ﬁ tetrahydro | 6.99 (d, 1H), 7.17 -
cyclopent | 7.45 (m, 5H), 8.41 (s,
al[clpyraz 1H), 8.65 (d, 1H).
ol-3-
yllpyrimidi
n-4-
yl}amino)
nicotinonit
rile
2-3- 4-[{5-(2- TH-NMR (300MHz,
1 (@ {[tert- DMSO-de): & [ppm]=
gl\él:z \”7N T butyl(dim | -0.02 (s, 6H), 0.02 (s,
PR N\ / ethyl)silyl] |  6H), 0.82 (s, 9H),
\:27 A\ oxylethox | 0.83 (s, 9H), 2.43 —
o on | V2012 | 2.48(m, 2H), 2.58 -
03 éHSCHij fluoroben | 2.64 (m, 2H), 2.69 -
H3c>s}_§?H3 zyl)- 2.75 (m, 2H), 3.80 -
et 1,4,5,6- 3.89 (m, 4H), 3.95 —
tetrahydro | 4.00 (m, 2H), 4.10 -
cyclopent | 4.14 (m, 2H), 5.28 (s
al[clpyraz | br., 2H), 6.80 (d, 1H),
ol-3- 7.17 - 7.28 (m, 3H),
yllpyrimidi | 7.35-7.42 (m, 1H),
n-4-yl2- | 7.51 (dd, 1H), 8.20
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{[tert- (s, 1 H), 8.34 (d, 1H).
butyl(dim
ethyl)silyl]
oxy}ethyl)

amino]nic

otinonitrile

Example 2-4-1

Preparation of 4-{[2-(dimethylamino)ethyl](pyridin-4-yl)amino}-2-[1-(4-ethoxy-
2,6-difluorobenzyl)-1,4,5,6-tetrahydrocyclopentaclpyrazol-3-yl]pyrimidin-5-ol

CH3
—N
N
\/——X
OH N—CH3
/
S H,C

As a side product of example 2-3-1 the target compound was isolated: 20.8 mg
(0.03 mmol, 16 %).

1H-NMR (300MHz, DMSO-ds): & [ppm]= 1.27 (t, 3H), 2.05 (s, 6H), 2.50 - 2.59
(m, 4H), 2.65 - 2.80 (m, 4H), 4.02 (q, 2H), 4.54 (t, 2H), 5.20 (s, 2H), 6.69 - 6.82
10 (m, 2H), 7.12 (s, 1H), 7.89 - 8.00 (m, 2H), 8.32 - 8.45 (m, 2H), 9.84 (br. s, 1H).

The following compound was prepared according to the same procedure from

the indicated starting material (SM = starting material):
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2-4-2 rCHg 2-[1-(4- "H-NMR (300MHz,
SM: F e} ethoxy- DMSO-ds): & [ppm]=
2-1- 2,6- 1.27 (t, 3H), 1.46 -
12 difluorobe | 1.63 (m, 4H), 2.12 -
\N7N } —N_ | nzyl)- 2.32 (m, 4H), 2.49 -
" N\ / |1,456- |2.58(m,2H), 2.63-
N\/__\?fN tetrahydro | 2.80 (m, 6H), 4.02 (q,
— " 2 cyclopent | 2H), 4.57 (t, 2H), 5.20
N alclpyraz | (s, 2H), 6.67 - 6.81
O ol-3-yll-4- | (m, 2H), 7.13 (s, 1H),
{pyridin-4- | 7.89 - 7.97 (m, 2H),
yl[2- 8.33 - 8.43 (m, 2H),
(pyrrolidin | 9.80 (br. s, 1H).
-1~
yhethylla
mino}pyri
midin-5-ol
Example 2-5-1

Preparation of 4-({2-[1-(2-fluorobenzyl)-1,4,5,6-tetrahydrocyclopenta[c]pyrazol-3-

yl]-5-methoxypyrimidin-4-yl}amino)nicotinamide

=S

N\

\ /)
N N\ /

N

=N

L%* g ?
H,N

O—CH,

To 80 mg of 4-({2-[1-(2-fluorobenzyl)-1,4,5,6-tetrahydrocyclopentalc]pyrazol-3-

yl]-5-methoxypyrimidin-4-yl}amino)nicotinonitrile 2-1-7 (0.181 mmol, 1.00 eq.)
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were given at rt with caution 0.28 mL of sulfuric acid. The mixture was stirred for
3 days at rt. Then the reaction mixture was dropped into ice water and set with
aqueous 2M sodium hydroxide solution to an alkaline pH. The suspension was
filtrated and the resulted solid was dried at 65°C to provide 86 mg (0.18 mmol,

83 %) of the analytically pure target compound.

H-NMR (400MHz, DMSO-de): & [ppm]= 2.52 - 2.59 (m, 2H), 2.61 - 2.73 (m, 2H),
2.79 - 2.90 (m, 2H), 3.98 (s, 3H), 5.32 (s, 2H), 7.16 - 7.29 (m, 2H), 7.30 - 7.43
(m, 2H), 7.80 (br. s, 1H), 8.26 (s 1H), 8.40 (br. s, 1H), 8.51 (d, 1H), 8.90 (s, 1H),
9.13 (d, 1H), 12.04 (s, 1H).

Example 2-8-1 Preparation of ethyl 4-({2-[1-(2-fluorobenzyl)-1,4,5,6-
tetrahydrocyclopenta[c]pyrazol-3-yl]-5-hydroxypyrimidin-4-yl}Jamino)nicotinate

-
N\
Wi =N
—N 4 /CHs
\\_/f g

3.00 g of formic acid - 4-amino-2-[1-(2-fluorobenzyl)-1,4,5,6-tetrahydrocyclo-
penta[c]pyrazol-3-yllpyrimidin-5-ol (1:1) 1-8-1 (9.22 mmol, 1.00 eq.) were
dissolved in 300 mL DMF, 6.37 g potassium carbonate (46.1 mmol, 5.00 eq)
were added and under nitrogen atmosphere 2.05 g ethyl 4-chloronicotinate
hydrochloride (1:1) (9.22 mmol, 1.00 eq.) were added. The reaction mixture was
stirred at 50°C over night, filtered and the filtrate was concentrated in vacuo. The
residue was purified by flash chromatography twice to provide 100 mg

(0.21mmol, 2.2 %) of analytically pure target compound.
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H-NMR (400MHz, DMSO-ds): & [ppm]= 1.38 (t, 3H), 2.53 -2.59 (m, 2H), 2.62 -
2.71 (m, 2H), 2.87 (t, 2H), 4.41 (g, 2H),5.32 (s, 2H), 7.19 - 7.28 (m, 2H), 7.30 -
7.36 (m, 1H), 7.36 -7.43 (m, 1H), 8.10 (s, 1H), 8.56 (d, 1H), 9.04 (s, 1H), 9.25
(d,1H), 11.12 (s, 1H).

As side product from example 2-8-1 the following compound was isolated: 77
mg (0.12 mmol, 1.3 %).

Example 2-9-1

Preparation of ethyl 4-[(4-{[3-(ethoxycarbonyl)pyridin-4-yllamino}-2-[1-(2-fluoro-
benzyl)-1,4,5,6-tetrahydrocyclopenta[c]pyrazol-3-yl]pyrimidin-5-yloxy]nicotinate

F

N\
\ /' =N
—N % /—CH3
N\\_/27H s O
O

0

7/ N\

N O—\
CH,

H-NMR (400MHz, DMSO-de): & [ppm]= 1.23 (td, 6H), 2.49 - 2.58 (m, 2H), 2.61 -
2.71 (m, 2H), 2.78 - 2.92 (m, 2H), 4.26 (qd, 4H), 5.33 (s, 2H), 7.15 — 7.25 (m,
3H), 7.29 - 7.43 (m, 2H), 8.44 (s, 1H), 8.60 (t, 2H), 8.98 (d, 2H), 9.07 - 9.14 (m,
1H), 11.21 (s, 1H).

Example 2-10-1
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Preparation of 4-({2-[1-(2-fluorobenzyl)-1,4,5,6-tetrahydrocyclopenta[c]pyrazol-3-
yl]-5-(2-hydroxyethoxy)pyrimidin-4-yl}amino)nicotinamide

; |
N
| )
/
~=N
=N W
\L%\H o)
Y HN
\\\O
0.23 mL sulfuric acid (4.18 mmol, 25.0 eq.) were added to 98 mg of 4-({5-(2-

{[tert-butyl(dimethyl)silylloxy}ethoxy)-2-[1-(2-fluorobenzyl)-1,4,5,6-tetrahydro-
cyclopenta[c]pyrazol-3-yllpyrimidin-4-yl}amino)nicotinonitrile ~ 2-3-10  (0.167

H

mmol, 1.00 eq.). The reaction mixture was stirred at rt over night. Aqueous
saturated sodium hydrogen carbonate was added and the suspension was
filtered and washed with water. Purification by flash chromatography provided

4.4 mg (0.01 mmol, 5%) of analytically pure target compound.

H-NMR (600MHz, DMSO-ds): & [ppm]= 2.53 - 2.58 (m, 2H), 2.64 - 2.70 (m, 2H),
2.86 (t, 2H), 3.83 (q, 2H), 4.23 (1, 2H), 4.76 (t, 1H), 5.33 (s, 2H), 7.21 - 7.27 (m,
2H), 7.32 -7.36 (m, 1H), 7.38 - 7.42 (m, 1H), 7.90 (br. s., 1H), 8.30 (s, 1H), 8.43
(br. s., 1H), 8.51 (d, 1H), 8.93 (s, 1H), 9.13 (d, 1H),12.19 (s, 1H).

The following compound was prepared according to the same procedure from

the indicated starting material (SM = starting material):
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2-10- F 4-[{2-[1- "H-NMR (600MHz,
2 (2- DMSO-d6): & [ppm]=
SM: N fluoroben | 2.59 - 2.64 (m, 2H),
f‘f" . | 279 (t, 2H), 3.67 -
= \ 1,4,5,6- 3.74 (m, 4H), 4.04 (t,
\\%\N tetrahydro | 2H), 4.11 (t, 2H), 4.75
Y 8 o7 cyclopent | (t, 1H), 5.07 (t, 1H),
S OH al[clpyraz | 5.30 (s, 2H), 7.19 -
HO ol-3-yll-5- | 7.29 (m, 3H), 7.36 -
(2- 7.41 (m, 1H), 7.53 (d,
hydroxyet | 1H), 7.77 (dd, 1H),
hoxy)pyri | 8.15 (s, 1H), 8.18 (d,
midin-4- 1H), 8.59 (d, 1H),
yl}(2- 11.20 (d, 1H).
hydroxyet
hyl)amino
]nicotinam
ide

Example 2-11-1

Preparation of 4-({2-[1-(2-fluorobenzyl)-1,4,5,6-tetrahydrocyclopenta[c]pyrazol-3-

yl}-5-(2-hydroxyethoxy)pyrimidin-4-yl}amino)nicotinonitrile
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32.7 mg of 4-({5-(2-{[tert-butyl(dimethyl)silylloxy}ethoxy)-2-[1-(2-fluorobenzyl)-
1,4,5,6-tetrahydrocyclopenta[clpyrazol-3-yllpyrimidin-4-yl}amino)nicotinonitrile 2-
3-10 (0.034 mmol, 1.00 eq.) were dissolved in 0.58 mL dioxane and 0.085 mL 4
M hydrochloric acid in dioxane (0.341 mmol, 10.0 eq.) were added and stirred at
rt over night. The reaction mixture was partitioned between half saturated
aqueous ammonium chloride solution and DCM/ isopropanol (4:1). The
combined organic layers were washed with brine, dried over silicon filter and
concentrated in vacuo. The residue was purified by preparative thin layer
chromatography (DCM / methanol (9:1)) to provide 8.7 mg (0.02 mmol, 54 %) of

analytically pure target compound.

H-NMR (400MHz, DMSO-ds): & [ppm]= 2.40 - 2.47 (m, 2H), 2.56 - 2.65 (m, 2H),
2.65 - 2.73 (m, 2H), 3.72 - 3.84 (m, 2H), 4.24 (t, 2H), 5.00 (br. s, 1H), 5.29 (s,
2H), 7.15 - 7.33 (m, 3H), 7.33 - 7.43 (m, 1H), 8.29 (d, 1H), 8.34 (s, 1H), 8.69 (d,
1H), 8.88 (s, 1H), 8.99 (br. S, 1H).

The following compound was prepared according to the same procedure from

the indicated starting materials (SM = starting material):
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2-11- (CHs 2-({2-[1- | "H-NMR (400MHz,
2 F 0 (4-ethoxy- | DMSO-ds): © [ppm]=
SM: 2,6- 1.27 (t, 3H), 2.47 —
2-3-6 o difluorobe | 2.51 (m, 2H), 2.59 -
9 =N | nzyl)- 2.67 (m, 2H), 2.71 -
N N\ 7/ |1,4,56- 2.81 (m, 2H), 3.69 -
N\/_?*ﬁ tetrahydro | 3.82 (m, 2H), 4.03 (q,
— 5 cyclopent | 2H), 4.14 (t, 2H), 5.03
alclpyraz | (t, 1H), 5.17 (s, 2H),
Hog ol-3-yl]-4- | 6.68 - 6.83 (m, 2H),
(pyridin-4- | 7.90 - 8.02 (m, 2H),
ylamino)p | 8.13 (s, 1H), 8.34 -
yrimidin- | 8.43 (m, 2H), 8.97 (s,
5- 1H).
yl}oxy)eth
anol

Example 2-12-1

Preparation of N-{6-amino-2-[1-(2-fluorobenzyl)-1,4,5,6-tetrahydrocyclopenta[c]-

5 pyrazol-3-yl]-5-methoxypyrimidin-4-yl}-2-methoxy-N-(pyridin-4-yl)acetamide

N\N F
W/
—N
H,N /O
H.C

N

—~N

\

2:0

O—CH,
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50 mg of 2-[1-(2-fluorcbenzyl)-1,4,5,6-tetrahydrocyclopentalclpyrazol-3-yl]-5-
methoxy-N-(pyridin-4-yl)pyrimidin-4,6-diamine 2-1-4 (0.116 mmol, 1.0 eq.) and
12 mg of triethyl amine (0.116 mmol, 1.0 eq.) were dissolved in 600 pyL DMF and
were cooled to 0°C. After addition of 13 mg of methoxyacetyl chloride (0.116
mmol, 1.0 eq.), the reaction mixture was stirred for five h at rt. After dilution with
water, the crude product was extracted with ethyl acetate. The combined
organic layers were washed with water, dried over sodium sulfate and
concentrated in vacuo. The residue was purified by flash chromatography

yielding 37 mg (0.07 mmol, 60%) of analytically pure target compound.

TH-NMR (400MHz, DMSO-ds): & [ppm]= 2.36 - 2.44 (m, 2H), 2.54 - 2.60 (m, 2H),
2.60 - 2.68 (m, 2H), 3.22 (s, 3H), 3.49 (s, 3H), 4.16 (s, 2H), 5.26 (s, 2H), 7.11 -
7.25 (m, 7TH), 7.30 - 7.40 (m, 1H), 8.41 - 8.53 (m, 2H).

The following compound was prepared according to the same procedure from

the indicated starting material (SM = starting material):

2-12- N-{6- "H-NMR (600MHz,
2 K@ amino-2- | DMSO-ds): & [ppm]=
SM: [1-(2- 2.10 (s, 3H), 2.36 -
2-1-4 % \ =N | fluoroben | 2.44 (m, 2H), 2.53 -
/ zyl)- 2.65 (m, 4H), 3.51 (s,
>\’Z; 0 1,4,5,6- 3H), 5.25 (s, 2H), 7.06
wd tetrahydro | - 7.30 (m, 7H), 7.31 -
cyclopent | 7.41 (m, 1H), 8.41 -
alclpyraz | 8.50 (m, 2H).
ol-3-yl}-5-
methoxyp
yrimidin-
4-yl}-N-
(pyridin-4-
yhacetami
de




WO 2013/167698 PCT/EP2013/059666

10

15

20

- 144 -

Example 2-13-1

Preparation of 4-({2-[1-(2-fluorobenzyl)-1,4,5,6-tetrahydrocyclopenta[c]pyrazol-3-
yl]-5-[2-(methylsulfonyl)ethoxy]pyrimidin-4-yl}amino)nicotinamide

19 mg of 4-({2-[1-(2-fluorobenzyl)-1,4,5,6-tetrahydrocyclopenta[clpyrazol-3-yl}-5-
[2-(methylsulfanyl)ethoxy]pyrimidin-4-yl}amino)nicotinamide 2-3-8 (0.037 mmol,
1.0 eq.) were dissolved in chloroform and cooled to 0 °C. 25 mg of meta-
chloroperbenzoicacid (0.095 mmol, 2.6 eq.) were added and stirred at 0°C for 2
h. Chloroform and 5 mL of 10% sodium thiosulfate solution was added. The
mixture was stirred over night. The organic layer was extracted with
concentrated sodium hydrogencarbonate solution twice, dried over sodium
sulfate and concentrated in vacuo. The residue crystallized from methanol to

provide 12 mg (0.02 mmol, 51%) of 85% pure target compound.

H-NMR (300MHz, DMSO-ds): & [ppm]= 2.50 — 2.61 (m, 2H), 2.61 - 2.69 (m,
2H), 2.78 - 2.92 (m, 2H), 3.11 (s, 3H), 3.66 (t, 2H), 4.60 (t, 2H), 5.33 (s, 2H),
7.18 - 7.49 (m, 4H), 7.98 (br. s., 1H), 8.35 (s, 1H), 8.42 - 8.58 (m, 2H), 8.92 (s,
1H), 9.12 (d, 1H), 12.20 (s, 1H).
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Biological investigations

The following assays can be used to illustrate the commercial utility of the

compounds according to the present invention.

Examples were tested in selected biological assays one or more times. When
tested more than once, data are reported as either average values or as median
values, wherein
«the average value, also referred to as the arithmetic mean value,
represents the sum of the values obtained divided by the number of times
tested, and
*the median value represents the middle number of the group of values
when ranked in ascending or descending order. If the number of values in
the data set is odd, the median is the middle value. If the number of
values in the data set is even, the median is the arithmetic mean of the
two middle values.
Examples were synthesized one or more times. When synthesized more than
once, data from biological assays represent average values calculated utilizing

data sets obtained from testing of one or more synthetic batch.

Biological Assay 1.0:

Bub1 kinase assay

Bub1-inhibitory activities of compounds described in the present invention were
quantified using a time-resolved fluorescence energy transfer (TR-FRET) kinase
assay which measures phosphorylation of the synthetic peptide Biotin-Ahx-
VLLPKKSFAEPG (C-terminus in amide form), purchased from e.g. Biosyntan
(Berlin, Germany) by the (recombinant) catalytic domain of human Bub1 (amino
acids 704-1085), expressed in Hi5 insect cells with an N-terminal His6-tag and

purified by affinity- (Ni-NTA) and size exclusion chromatography.

In a typical assay 11 different concentrations of each compound (0.1 nM, 0.33
nM, 1.1 nM, 3.8 nM, 13 nM, 44 nM, 0.15 pM, 0.51 pM, 1.7 uM, 5.9 pM and 20
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pMM) were tested in duplicate within the same microtiter plate. To this end, 100-
fold concentrated compound solutions (in DMSO) were previously prepared by
serial dilution (1:3.4) of 2 mM stocks in a clear low volume 384-well source
microtiter plate (Greiner Bio-One, Frickenhausen, Germany), from which 50 nL
of compounds were transferred into a black low volume test microtiter plate from
the same supplier. Subsequently, 2 pL of Bub1 (the final concentration of Bub1
was adjusted depending on the activity of the enzyme lot in order to be within
the linear dynamic range of the assay: typically ~ 200 ng/mL were used) in
aqueous assay buffer [50 mM Tris/HCI pH 7.5, 10 mM magnesium chloride
(MgClz), 200 mM potassium chloride (KCI), 1.0 mM dithiothreitol (DTT), 0.1 mM
sodium ortho-vanadate, 1% (v/v) glycerol, 0.01 % (w/v) bovine serum albumine
(BSA), 0.005% (v/v) Trition X-100 (Sigma), 1x Complete EDTA-free protease
inhibitor mixture (Roche)] were added to the compounds in the test plate and the
mixture was incubated for 15 min at 22°C to allow pre-equilibration of the
putative enzyme-inhibitor complexes before the start of the kinase reaction,
which was initiated by the addition of 3 pL 1.67-fold concentrated solution (in
assay buffer) of adenosine-tri-phosphate (ATP, 10 uM final concentration) and
peptide substrate (1 pM final concentration). The resulting mixture (5 pL final
volume) was incubated at 22°C during 60 min, and the reaction was stopped by
the addition of 5 pyL of an aqueous EDTA-solution (50 mM EDTA, in 100 mM
HEPES pH 7.5 and 0.2 % (w/v) bovine serum albumin) which also contained the
TR-FRET detection reagents (0.2 uM streptavidin-XL665 [Cisbio Bioassays,
Codolet, France] and 1 nM anti-phosho-Serine antibody [Merck Millipore, cat. #
35-001] and 0.4 nM LANCE EU-W1024 labeled anti-mouse IgG antibody
[Perkin-Elmer, product no. ADOO77, alternatively a Terbium-cryptate-labeled
anti-mouse IgG antibody from Cisbio Bioassays can be used]). The stopped
reaction mixture was further incubated 1 h at 22°C in order to allow the
formation of complexes between peptides and detection reagents.
Subsequently, the amount of product was evaluated by measurement of the
resonance energy transfer from the Eu-chelate-antibody complex recognizing
the Phosphoserine residue to the streptavidin-XL665 bound to the biotin moiety
of the peptide. To this end, the fluorescence emissions at 620 nm and 665 nm

after excitation at 330-350 nm were measured in a TR-FRET plate reader, e.g. a
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Rubystar or Pherastar (both from BMG Labtechnologies, Offenburg, Germany)
or a Viewlux (Perkin-Elmer) and the ratio of the emissions (665 nm/622 nm) was
taken as indicator for the amount of phosphorylated substrate. The data were
normalised using two sets of (typically 32-) control wells for high- (= enzyme
reaction without inhibitor = 0 % = Minimum inhibition) and low- (= all assay
components without enzyme = 100 % = Maximum inhibition) Bub1 activity. 1Cso
values were calculated by fitting the normalized inhibition data to a 4-parameter
logistic equation (Minimum, Maximum, ICso, Hill; Y = Max + (Min - Max) / (1 +
(XNCso)Hill)).

Biological Assay 2.0:

Proliferation Assay:

Cultivated tumor cells (cells were ordered from ATCC, except HeLa-MaTu and
Hela-MaTu-ADR, which were ordered from EPO-GmbH, Berlin) were plated at
a density of 1000 to 5000 cells/well, depending on the growth rate of the
respective cell line, in a 96-well multititer plate in 200 yL of their respective
growth medium supplemented 10% fetal calf serum. After 24 h, the cells of one
plate (zero-point plate) were stained with crystal violet (see below), while the
medium of the other plates was replaced by fresh culture medium (200 pL), to
which the test substances were added in various concentrations (0 pM, as well
as in the range of 0.001-10 uM; the final concentration of the solvent DMSO was
0.5%). The cells were incubated for 4 days in the presence of test substances.
Cell proliferation was determined by staining the cells with crystal violet: the cells
were fixed by adding 20 plL/measuring point of an 11% glutaric aldehyde
solution for 15 min at rt. After three washing cycles of the fixed cells with water,
the plates were dried at rt. The cells were stained by adding 100 pyL/measuring
point of a 0.1% crystal violet solution (pH 3.0). After three washing cycles of the
stained cells with water, the plates were dried at rt. The dye was dissolved by
adding 100 pyl/measuring point of a 10% acetic acid solution. Absorbtion was
determined by photometry at a wavelength of 595 nm. The change of cell

number, in percent, was calculated by normalization of the measured values to
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the aborbtion values of the zero-point plate (=0%) and the absorbtion of the
untreated (0 pm) cells (=100%). The ICso values were determined by means of a
4 parameter fit.

Tab.1. Compounds had been evaluated in the following cell lines, which

examplify the sub-indications listed

Tumor indication Cell line
Cervical cancer Hela
Hela-MaTu-ADR

Non-small cell lung

cancer (NSCLC) NCI-H460
Prostate cancer DU145
Colon cancer Caco2
Melanoma B16F10

The following table gives the data for the examples of the present invention for

10 the biological assays 1 and 2:

Biological Assay 1: Biological Assay 2:
Exampie No.| Bub1 kinase assay Proliferation assay (HeLa cell line)
median ICse [mol/l] median ICso [mol/l]

2-1-1 5E-09 6E-06

2-1-2 1E-08 21E-05

2-1-3 5E-08 21E-05

2-1-4 9E-08 =1E-05

2-1-5 1E-07 n.d.

2-1-6 1E-07 21E-05

2-1-7 2E-07 21E-05

2-1-8 3E-06 n.d.

2-1-9 2E-05 n.d.

2-1-10 3E-07 >1E-05
2-1-11 1.2E-07 n.d.

2-1-12 2E-07 =1E-05
2-1-13 3E-07 21E-05

2-2-1 2E-08 =1E-05

2-2-2 7E-08 6E-06

2-2-3 1E-07 >1E-05

2-3-1 9E-09 1E-06

2-3-2 6E-09 >1E-05

2-3-3 2E-08 1E-06
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Biological Assay 1: Biological Assay 2:
Example No.| Bub1 kinase assay Proliferation assay (HeL a cell line)
median ICso [mol/l] median ICso [moll]
2-3-4 4E-08 =1E-05
2-3-5 4E-08 4E-06
2-3-6 1E-07 n.d.
2-3-8 2E-08 n.d.
2-3-9 1E-07 =1E-05
2-4-1 2E-07 21E-05
2-4-2 9E-07 =1E-05
2-5-1 1E-08 21E-05
2-8-1 3E-08 21E-05
2-9-1 5E-07 n.d.
2-10-1 7E-08 5E-05
2-10-2 2E-06 =1E-05
2-11-1 4E-07 21E-05
2-11-2 4E-09 4E-06
2-12-1 6E-06 n.d.
2-12-2 2E-05
2-13-1 3E-08 =1E-05
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Claims
1. A compound of formula (1)
R!
3
(R,
Ne R N
CYGNE
6
y N =/ "(R),
N N N\ 5
P R
4
R R

in which

R'/R? are independently from each other hydrogen, halogen, hydroxy, 1-3C-
alkyl, 1-3C-alkoxy, 1-3C-haloalkyl, 1-3C-haloalkoxy,

R3 is independently from each other hydrogen, 1-6C-alkoxy, halogen, 1-6C-

10 alkyl, 1-6C-haloalkyl, 2-6C-alkenyl, 3-6C-cycloalkyl, 1-6C-haloalkoxy,
cyano, C(O)NR™R17,
n is1,2,3
R* s

(a) hydrogen,
15 (b) hydroxy,
(c) 1-6C-alkoxy which is optionally substituted with
(c1) 1-2 OH,
(c2) NRVR",
(¢3) —S-(1-6C-alkyl),
20 (c4) -S(O)-(1-6C-alkyl),
(c5) —S(O)2~(1-6C-alkyl),

*o/?g\w

(d) 0 , whereby the * is the point of attachment,
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(e) NR13R14,
(f) NHC(O)-1-6C-alkyl optionally substituted with hydroxy, 1-3C-alkoxy,
(g) NHC(O)NH-1-6C-alkyl optionally substituted with hydroxy,

1-3C-alkoxy,
0 O
15
Oha
o
(h)y N , whereby the * is the point of attachment,
is

(a) hydrogen,

(b) 1-6C-alkyl,

(c) -(1-6C-alkylen)-O-(1-3C-alkyl),

(d) 2-6C-hydroxyalkyl,

(e) -C(O)-(1-6C-alkyl),

(f) -C(O)-(1-6C-alkylen)-O-(1-6C-alkyl),

(g) -(2-6C-alkylen)-NR'"'R 2,

is

(a) hydrogen,

(b) halogen,

(c) cyano,

(d) C(O)NR'6R",

(e) C(O)OR'S,

is 1,2,

is

(a) hydrogen,

(b) NR™3R™,

(c) -NH-C(O)-(1-6C-alkyl),

(d) -NH-C(O)-(1-6C-alkylen)-O-(1-6C-alkyl),
*NH

X

S
(e) N™ whereby the * is the point of attachment,

(f) hydroxy,
(g) 1-6C-alkoxy,
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p is1, 2,

R, R12 are independently from each other hydrogen, 1-6C-alkyl,
or R" and R'?, together with the nitrogen atom to which they are bound,
form a 4- to 7-membered cyclic amine group, in which 6- to 7-membered
cyclic amine group one methylene group may be replaced by a
heteroatom selected from N, O or S,

R13, R are independently from each other hydrogen, 1-6C-alkyl,
or R and R, together with the nitrogen atom to which they are bound,
form a 4- to 7-membered cyclic amine group, in which 6- to 7-membered
cyclic amine group one methylene group may be replaced by a
heteroatom selected from N, O or S,

R'  is hydrogen, 1-6C-alkyl,

R'6, R are independently from each other hydrogen, 1-6C-alkyl,

or R'® and R, together with the nitrogen atom to which they are bound, form a

4- to 7-membered cyclic amine group, in which 6- to 7-membered cyclic amine

group one methylene group may be replaced by a heteroatom selected from N,

OorsS,

or an N-oxide, a salt, a tautomer or a sterecisomer of said compound, or a salt

of said N-oxide, tautomer or stereocisomer.

2. The compound of formula (1) according to claim 1,
wherein
R'/R? are independently from each other hydrogen, halogen, hydroxy, 1-3C-
alkyl, 1-3C-alkoxy, 1-3C-haloalkyl, 1-3C-haloalkoxy,
R3  is hydrogen, 1-4C-alkoxy, cyano, C(O)NR'6R7,
n is1,
R* s
(b) hydroxy,
(c) 1-4C-alkoxy which is optionally substituted with
(c1) OH,
(c2) NRVR"2,
(c3) —S-(1-3C-alkyl),
(c4) -S(O)-(1-3C-alkyl),
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(c5) —S(O)2-(1-3C-alkyl),

*o/?§\OH
(d) 0 , whereby the * is the point of attachment,
(e) NR13R14,
(f) NHC(O)-1-3C-alkyl optionally substituted with hydroxy, 1-3C-alkoxy,
(g) NHC(O)NH-1-3C-alkyl optionally substituted with hydroxy, 1-3C-

alkoxy,

(h)y N , whereby the * is the point of attachment,

(a) hydrogen,
(d) 2-4C-hydroxyalkyl, usw.
(e) -C(O)-(1-4C-alkyl),
(f) -C(O)-(1-4C-alkylen)-O-(1-4C-alkyl),
(g) -(2-4C-alkylen)-NR"'R ™,
is
(a) hydrogen,
(c) cyano,
(d) C(O)NR'®R"
(e) C(O)OR'S,
is 1
is
(a) hydrogen,
(b) amino,
(c) -NH-C(O)-(1-4C-alkyl),
(d) -NH-C(O)-(1-4C-alkylen)-O-(1-4C-alkyl),
*NH

AN

P
(e) N whereby the * is the point of attachment,
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(f) hydroxy,
(g) 1-3C-alkoxy,

is1, 2,

R" R12 are independently from each other 1-4C-alkyl,

or R and R'?, together with the nitrogen atom to which they are bound,

form a 5- to 6-membered cyclic amine group,

R'3, R together with the nitrogen atom to which they are bound, form a 6-

R15

membered cyclic amine group, in which one methylene group may be
replaced by an oxygen atom,
is 1-4C-alkyl,

R'6, R are independently from each other hydrogen or 1-4C-alkyl,

or R'® and R, together with the nitrogen atom to which they are bound,

form a 5- to 6-membered cyclic amine group,

or an N-oxide, a salt, a tautomer or a stereoisomer of said compound, or a salt

of said N-oxide, tautomer or sterecisomer.

3. The compound of formula (I) according to claim 1,

wherein

R'/R? are independently from each other hydrogen or halogen,

R3
n
R4

is hydrogen, 1-4C-alkoxy,

is1,

is

(a) hydroxy,

(c) 1-3C-alkoxy which is optionally substituted with hydroxy, or NR'R"2,
or —S-(1-3C-alkyl), or—S(0)2-(1-3C-alkyl),

(d) 0 , whereby the * is the point of attachment,
*N O

, whereby the * is the point of attachment,
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e O
N
| Y N07 cH,
o
() N , whereby the * is the point of attachment,

R is
(a) hydrogen,
(d) hydroxyethyl,
(e) -C(O)(1-3C-alkyl),
(f) -C(O)(1-3C-alkylen)O(1-3C-alkyl),
(g) (2-3C-alkylen)-NR"R?,
R s
(a) hydrogen,

(c) cyano,
(d) C(O)NHz,
(e) C(O)OR'S,
m is 1,
R® s

(a) hydrogen,

(b) amino,

(c) -NH-C(O)-(1-4C-alkyl),

(d) -NH-C(O)-(1-4C-alkylen)-O-(1-4C-alkyl),

(e) N™ whereby the * is the point of attachment,
R and R'?, are independently from each other 1-3C-alkyl, or together with the

nitrogen atom to which they are bound, form a 5-membered cyclic amine

group,
R  1-3C-alkyl
p is1, 2,

or an N-oxide, a salt, a tautomer or a sterecisomer of said compound, or a salt

of said N-oxide, tautomer or stereoisomer.
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4. The compound of formula (1) according to claim 1,
wherein
R'/R? are independently from each other hydrogen or fluorine,

R3 is hydrogen, methoxy or ethoxy,

5 N is 1,
R is
(a) hydroxy,
*o/\/OH

, whereby the * is the point of attachment,

*o/?g\m

(c) 0 , whereby the * is the point of attachment,

CH
NN
10 (d) , whereby the * is the point of attachment,

O

~
I

3

(e) 0o , whereby the * is the point of attachment,
R®  is hydrogen,
R s
(a) hydrogen,
15 (b) cyano,
m is 1
R®  is hydrogen,
p is1,
or an N-oxide, a salt, a tautomer or a sterecisomer of said compound, or a salt

20 of said N-oxide, tautomer or sterecisomer.

5. The compound of formula (1) according to claim 1, which is selected from the
group consisting of:
25

2-[1-(4-ethoxy-2,6-difluorobenzyl)-1,4,5,6-tetrahydrocyclopenta[c]pyrazol-3-yl]-5-
methoxy-N-(pyridin-4-yl)pyrimidin-4-amine

2-[1-(2-fluorobenzyl)-4,5,6,7-tetrahydro-1 H-indazol-3-yl]-5-methoxy-N-(pyridin-4-
yhpyrimidin-4-amine
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5-methoxy-2-[1-(4-methoxybenzyl)-1,4,5,6-tetrahydrocyclopenta[c]pyrazol-3-yl}-
N-(pyridin-4-yhpyrimidin-4-amine

2-[1-(2-fluorobenzyl)-1,4,5,6-tetrahydrocyclopenta[clpyrazol-3-yl]-5-methoxy-N-
(pyridin-4-yl)pyrimidin-4,6-diamine

2-[1-(2-fluorobenzyl)-1,4,5,6-tetrahydrocyclopenta[clpyrazol-3-yl}-5-(morpholin-
4-yI)-N-(pyridin-4-yl)pyrimidin-4,6-diamine

2-[1-(2-fluorobenzyl)-1,4,5,6-tetrahydrocyclopentalclpyrazol-3-yl}-5-methoxy-N-
(pyridin-4-yl)pyrimidin-4-amine

4-({2-[1-(2-fluorcbenzyl)-1,4,5,6-tetrahydrocyclopenta[clpyrazol-3-yl]-5-
methoxypyrimidin-4-yl}amino)nicotinonitrile

2-[1-(2-fluorobenzyl)-1,4,5,6-tetrahydrocyclopenta[clpyrazol-3-yl]-5-(morpholin-
4-yI)-N,N'-di(pyridin-4-yl)pyrimidin-4,6-diamine

2-[1-(2-fluorobenzyl)-1,4,5,6-tetrahydrocyclopenta[clpyrazol-3-yl]-5-methoxy-
N N'-di(pyridin-4-yl)pyrimidin-4,6-diamine

N-{2-[1-(2-fluorobenzyl)-1,4,5,6-tetrahydrocyclopenta[clpyrazol-3-yl]-5-methoxy-
6-(pyridin-4-ylamino)pyrimidin-4-yl}-2-methoxyacetamide

N-{2-[1-(2-fluorobenzyl)-1,4,5,6-tetrahydrocyclopenta[clpyrazol-3-yl]-5-methoxy-
6-(pyridin-4-ylamino)pyrimidin-4-yllacetamide

4-({2-[1-(2-fluorobenzyl)-1,4,5,6-tetrahydrocyclopenta[clpyrazol-3-yl]-5-
hydroxypyrimidin-4-yl}amino)nicotinamide

2-[1-(2-fluorobenzyl)-1,4,5,6-tetrahydrocyclopenta[clpyrazol-3-yl]-4-(pyridin-4-
ylamino)pyrimidin-5-ol

2-[1-(4-ethoxy-2,6-difluorobenzyl)-1,4,5,6-tetrahydrocyclopenta[c]pyrazol-3-yl]-4-
(pyridin-4-ylamino)pyrimidin-5-ol

4-({2-[1-(2-fluorobenzyl)-1,4,5,6-tetrahydrocyclopenta[clpyrazol-3-yl]-5-
hydroxypyrimidin-4-yl}amino)nicotinonitrile

2-[1-(4-methoxybenzyl)-1,4,5,6-tetrahydrocyclopenta[c]pyrazol-3-yl]-4-(pyridin-4-
ylamino)pyrimidin-5-ol

5-[2-(dimethylamino)ethoxy]-2-[1-(4-ethoxy-2,6-difluorobenzyl)-1,4,5,6-
tetrahydrocyclopenta[c]pyrazol-3-yl]-N-(pyridin-4-yhpyrimidin-4-amine

{3-[({2-[1-(4-ethoxy-2,6-difluorobenzyl)-1,4,5,6-tetrahydrocyclopentajc]pyrazol-3-
yl]-4-(pyridin-4-ylamino)pyrimidin-5-ylloxy)methylloxetan-3-yl}methanol

2-[1-(4-ethoxy-2,6-difluorobenzyl}-1,4,5,6-tetrahydrocyclopenta[c]pyrazol-3-yl]-
N-(pyridin-4-yD)-5-[2-(pyrrolidin-1-yl)ethoxy]lpyrimidin-4-amine

ethyl 4-[(2-[1-(2-fluorobenzyl)-1,4,5,6-tetrahydrocyclopenta[clpyrazol-3-yl]-5-{[3-
(hydroxymethyl)oxetan-3-ylimethoxy}pyrimidin-4-yl)aminolnicotinate

4-[(2-[1-(2-fluorobenzyl)-1,4,5,6-tetrahydrocyclopenta[clpyrazol-3-yl}-5-{[3-
(hydroxymethyl)oxetan-3-ylimethoxy}pyrimidin-4-y)amino]nicotinonitrile

4-({2-[1-(2-fluorobenzyl)-1,4,5,6-tetrahydrocyclopenta[c]pyrazol-3-yl]-5-[2-
(methylsulfanylethoxy]pyrimidin-4-yl}lamino)nicotinamide

4-({2-[1-(2-fluorobenzyl)-1,4,5,6-tetrahydrocyclopenta[c]pyrazol-3-yl]-5-[3-
(methylsulfonyl)propoxy]pyrimidin-4-yl}amino)nicotinamide

4-{[2-(dimethylamino)ethyl](pyridin-4-yl)amino}-2-[1-(4-ethoxy-2,6-
difluorobenzyl)-1.4,5,6-tetrahydrocyclopental clpyrazol-3-yllpyrimidin-5-ol

2-[1-(4-ethoxy-2,6-difluorobenzyl)-1,4,5,6-tetrahydrocyclopenta[c]pyrazol-3-yl}-4-
{pyridin-4-yl[2-(pyrrolidin-1-yDethyllamino}pyrimidin-5-ol

4-({2-[1-(2-fluorobenzyl)-1,4,5,6-tetrahydrocyclopenta[clpyrazol-3-yl]-5-
methoxypyrimidin-4-yl}amino)nicotinamide

ethyl 4-({2-[1-(2-fluorobenzyl)-1,4,5,6-tetrahydrocyclopentalclpyrazol-3-yl]-5-
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hydroxypyrimidin-4-yl}amino)nicotinate

4-[(4-{[3-(ethoxycarbonyl)pyridin-4-yllamino}-2-[1-(2-fluorobenzyl)-1,4,5,6-
tetrahydrocyclopentalclpyrazol-3-yllpyrimidin-5-yl)oxy]nicotinate

4-({2-[1-(2-fluorobenzyl)-1,4,5,6-tetrahydrocyclopenta[c]pyrazol-3-yl]-5-(2-
hydroxyethoxy)pyrimidin-4-yllamino)nicotinamide

4-[{2-[1-(2-fluorobenzyl)-1,4,5,6-tetrahydrocyclopenta[c]pyrazol-3-yl]-5-(2-
hydroxyethoxy)pyrimidin-4-yl}(2-hydroxyethyl)aminolnicotinamide

4-({2-[1-(2-fluorobenzyl)-1,4,5,6-tetrahydrocyclopenta[c]pyrazol-3-yl]-5-(2-
hydroxyethoxy)pyrimidin-4-yllamino)nicotinonitrile

2-({2-[1-(4-ethoxy-2,6-difluorobenzyl})-1,4,5,6-tetrahydrocyclopenta[clpyrazol-3-
yl]-4-(pyridin-4-ylamino)pyrimidin-5-yljoxy)ethanol

N-{6-amino-2-[1-(2-fluorobenzyl)-1,4,5,6-tetrahydrocyclopenta[c]pyrazol-3-yl]-5-
methoxypyrimidin-4-yl}-2-methoxy-N-(pyridin-4-yl)acetamide

N-{6-amino-2-[1-(2-fluorobenzyl)-1,4,5,6-tetrahydrocyclopenta[c]pyrazol-3-yl]-5-
methoxypyrimidin-4-yl}-N-(pyridin-4-yl)acetamide

4-({2-[1-(2-fluorobenzyl)-1,4,5,6-tetrahydrocyclopenta[c]pyrazol-3-yl]-5-[2-
(methylsulfonylhethoxylpyrimidin-4-yl}lamino)nicotinamide

or an N-oxide, a salt, a tautomer or a stereoisomer of said compound, or a salt

of said N-oxide, tautomer or stereocisomer.

5 6. Process for the manufacture of compounds of general formula (1) according to
claim 1, wherein R® is hydrogen as reflected in formula (la), characterized in that

a compound of formula (1-3)

1-3
whereby R, R?, R?, R*, R?, and n and p have the meaning according to
10 claim 1,

is reacted with a compound of formula (C)
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7 N
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whereby R® and m have the meaning according to claim 1, and X
represents F, Cl, Br, I, boronic acid or a boronic acid ester,
in the presence of a suitable base, and a suitable paladium catalyst, optionally in
5  the presence of a suitable ligand,

forming a compound of formula (la)

R
(RY),
N, R N
OYEIEE
N —/~(R%)_
7N\
NFZ’H
R? R'

(la)
which is optionally subsequently deprotected to form a compound of general
formula (1), wherein R® is hydrogen and R, R?, R3, R4, R®, R® and n and m and p

10 have the meaning as defined in claim 1.

7. Process for the manufacture of compounds of general formula (1) according to
claim 1, characterized in that a compound of formula (Ib)
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(Ib)
whereby R, R?, R4 R%, R®, R?, and m and p have the meaning according

to claim 1 and R’ is 1-6C-alkyl or benzyl,

is treated with a suitable acid system to cleave the phenolic group in order to

obtain a compound of formula 1-4

whereby R, R?, R®and n have the meaning as defined in claim 1 and X'
represents F, Cl, Br, | or a sulfonate,
in the presence of a suitable base,

forming a compound of formula (1)



WO 2013/167698 PCT/EP2013/059666

1-3

5 whereby R', R?, R% R?* R® and n and p have the meaning according to claim 1.

9. An intermediate compound of general formula (1-4) according to claim 7,

whereby R*, R®, R®, and m and p have the meaning according to claim 1.
10
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10. Use of a compound of general formula (1) according to any of claims 1 t0o 5

for the treatment or prophylaxis of diseases.

11. Use of a compound of general formula (1) according to claim 10, whereby the
diseases are hyperproliferative diseases and/or disorders responsive to

induction of cell death.

12. Use of a compound of general formula (1) according to claim 11, whereby the
hyperproliferative diseases and/or disorders responsive to induction of cell death

are haematological tumours, solid tumours and/or metastases thereof.

13. Use of a compound of general formula (1) according to according to claim 11,

whereby the hyperproliferative disease is cervical cancer.

14. A pharmaceutical composition comprising at least one compound of general
formula (I) according to any of claims 1 to 5, together with at least one

pharmaceutically acceptable auxiliary.

15. A composition according to claim 14 for the treatment of haematological

tumours, solid tumours and/or metastases thereof.

16. A combination comprising one or more first active ingredients selected from
a compound of general formula (1) according to any of claims 1 to 5, and one or
more second active ingredients selected from chemotherapeutic anti-cancer

agents and target-specific anti-cancer agents.
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(£)NHC (0) —1-6C— ek, HAT2E gk 2 3L 1-3C— e BT,
() NHC(O)NH-1-6C- ¢ %, H T #% i #f B FE.1-3C- H & FE B AL
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R15
h) N 0T s s,
o

N 9.
R® H
(a) &,

(b) 1-6C— ik,

(c) = (1-6C— WA dE ) —0- (1-3C- Fidk ) ,

(d) 2-6C— FRFEAEIE,

(e)—C(0) - (1-6C- Fidk ),

() =C(0) - (1-6C— Wt ) —0- (1-6C— LEd ) »

(g) —(2-6C- W HEdE ) -NR''RY,

R® Ky

(a) &,

(b) X%,

(c) &I,

(d) C(O)NR"R",

(e)C(0) OR",

moA 1.2,

R® Ky

(a) &,

(b) NR13R14,

(¢) -NH-C(0) - (1-6C— %t ) ,

(d) -NH-C (0) - (1-6C— MfE 2k ) —0— (1-6C— St ),
*NH

ON( N A RN,
P
N

(f) F2H,
(g) 1-6C— LEdel A,
p N 1.2,
R\ R AH BRSO & 1-6C- Hids, Bk
R 5 R® EREATERENEIR TR 4- £ 7- JUHIEE, Hd 6- £ 7- THE
T — AN SRR B NSO B S 4% AR
R R™ AHE ST A & 1-6C— fidk, B
RY 5 R EREATERN AR TR 4- £ 7- JUIIEE, Hd 6- £ 7- THE
T — AN SRR B NSO B S 4% AR
R A& 1-6C- Fidk,
R\ R AH BRSO & 1-6C- ids, Bk
3
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R 5 RTERIEMATEBRNEIR T —IRERK 4- £ 7- JCHIEIE, L 6- 2 7- JUH %
TP A EERIHEE B NS0 BE S 2% R AR .

2. BOMEER 1R (D) MG, B3 I id b &9 0 N- S840 2h 578 AR el o 1k
SRR, B0 BTId N- AW B S R AR B ST R S A R T

Hrp

RY/REAH FL ST HIR &L B35 R 1-3C—FEdE | 1-3C— e di 2t 1-3C- i3 1-3C-
e,

R* A& 1-4C- fedi 2k & C(O)NRR',

nnl,

R* Ay

(b) #2IE,

(c) 1-4C- BEda 2k, HATZEHu AR T 41 2% [ AR

(c1)OH,

(c2)NR''R",

(€3) -S—(1-3C- itk ),

() -S(0)-(1-3C- %2E ) »

(c5) =S (0),— (1-3C- Htdk ) ,

0 OH
(d) b R A

O 3
(e)NR¥RY,
(F)NHC (0) —1-3C— %k, HATHEH A R FE L 1-3C- St S8 FE AR,
0
R15

@mmmmﬂ1%ﬁ%@ﬁ&ﬁﬂﬁﬁ%d3c%i%ﬂﬁﬂﬁ[%?ﬂb’

N/ ,

Horp o HER A,

R* A
(a) &,

(d) 2-4C- FRFpE I,
(e)—C(0) - (1-4C- Bk ) ,

() =C(0) - (1-4C- Wt ) —0- (1-4C- %E ) »
(g) —(2-4C- W HEFE ) NR''RY,

R®

(a) &,

(c) &I,

(d) C(0) NR"R"

(e)C(0) OR",

moA 1
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(a) &,
(b) &I,
(c) -NH-C(0) - (1-4C- $ %),
(d) -NH-C (0) - (1-4C— WAEHE ) —0- (1-4C- K4 ),
*NH

© f N Hp ok iR,
P
N

(f) 74,

(g) 1-3C— L s,

p N 1.2,

R\ R AHE ST A 1-4C- Bk, B

R 5 R EREMNFTER N EIR TR IE R 5-6- JTCHIRE,

R" R™ R EAT TSR B T Rk 6— eI, Hoh— AN R m] 8 s 14X

y

RY Ay 1-4C- 3,

R\ R AH BRSO S B 1-4C- sk, s

R 5 R ERENFTERNEIR T—RIEH 5 2 6- LI,

3. ARNEESR 1R (D) LB, 80 B S0 N- 408 3 5 AR Sl ARk sl 4k
SRR, B TR N- AL BLAS SR BT AR A AR (1 2

Hrp

RY/R® FH E A7 3k S B

R® & 1-4C- LA dt,

nnl,

R* Ay

(a) F2IE,

(c) 1-3C- B, HAT A F 3L B NRVR™ B —S— (1-3C- HidE ) 3k —S(0) ,~ (1-3C- %
%) R,

*0 OH
(d) Horp s Y IERL AT

*O O
(f) NO/\CHS R
e
N
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R® H
(a) &,
(d) BAELHE,
(e)—C(0) (1-3C- %t ),
(f)—C(0) (1-3C- MAedE ) 0 (1-3C— 2 ),
(g) (2-3C- W ESE ) -NR''R",
R®
(a) &,
(c) &I,
(d)C(O)NH,,
(e) C(0) OR",
mAl,
R®
(a) &,
(b) &I,
(c) -NH-C(0) - (1-4C- $ %),

(d) -NH-C (0) = (1-4C— R HL ) -0-(1-4C- %3 ),
*NH

5/12 BT

(e) |\ Horpox R,
e
N

R 5 R A E s Ry 1-3C- fedk, g R 5 RY &R EAINERENE R F— i
5- JuH AL,

R Ky 1-3C— BrdE

p N 1.2,

4. BORMEESR 1 R9K (D G, B8 Pk 590 N- 58409« 31 B R AR BT Ak
SRR, B BTt N- ALY B8 AR BT AR A R £

Hrp

R'/R? AHE 07 Hb Ky S R

AT NG R = A

nnl,

R* Ay

(a) Fo2&,

OH ;
(b) =07 NS o R A,

*O OH
(c) b R A

0

>4
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0
|_-CH

3 N >

b

*o’/\//\s,")o s
(e) [|cH, e s MR,
0

R AA,

R®

(a) &,

(b) T,

m oA 1

R AA,

p AL

5. BUMEER 1 19K (D) MG, B btk &9 0 N- S840 2h 578 AR el o 1k
FERAR, B TR N=- S84 B e A PR s A S A AR B Brid & 1E A

2-[1-(4- LR HE-2,6- 3N H0)-1,4,5,6- VU AL PR 1 I FF [ ] e-3- ik -5- 45
Fee N-(UEE -4-F B I -4- Tl
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2-[1-(2-58 K H)-4,5,6,7- VY - LH-W5| A -3 -] 5 P 4 k- V- (I -4 35 M e -
i

S-S E-2-[1-(4- A AL R E)-1,4,5,6- DU S ER 1R 4 I [e]mth e -3- Ak 1-N-(nlk
BE-4- kYR E-4- i

2-[1-(2-5 T HE)-1,4,5,6- PUSE IR 0 FF [tk M:-3-5E]-5- FF 4 B- V- (HEE g -4-
S -4,6- i

2-[1-(2- 50 5)-1,4,5,6- VU S0 BF 1R 00 [ ] b T4 -3- 6 -5 4356 )-V- (Pl
g -4-HE YIS E -4,6- %

2-[1-(2-30F 45)-1,4,5,6- PUSLER [ I I [c]nth -3 -5k ]-5- FR 4R - V- (i B -4
HE)WEBE-4- 1

4o({2-[1-Q2- T HE)-1,4,5,6- WU S B 1% 05 FF [ Pe-3- 4 ]-5- FF 4 S e 4
KL @ ELy g

2-[1-Q2-FEHE)-1,4,5,6- VU S0 LR FE [e] b M -3- 3L 1-5-( T bk -4- 56 )- N,V -
(PR BE-4- AR RERE-4,6- %
2-[1-Q2-FNHE)-1,4,5,6- U SUFR I 5 I [e]rib 13- 6 ]-5- F S BE-NV V- (Lt
WE-4-Jh )R nE-4,6- i

N-{2-[1-(2-5 K 45)-1,4,5,6- DU SR I 4 FE[ ]tk -3 -] -5- F 48 Jk-6- (L e
-A-FEGR IR -4-JE ) - 2- FR S AL 2L

N-{2-[1-Q2-FF - 1,4,5,6- VU IR 1% 4 FE[ ot 1 -3- - 5- F & -6~ (i i
A S -4} LR

4-({2-[1-Q-FEHL)-1,4,5,6- WU Z IR IR M5 FE[e] Mt e -3- L 1-5- F FLmg
ey ) b

2-[1-(2-9F HE)-1,4,5,6- DU S PR 11 3 [c]MHE MR- 3- 5 ]-4- (1L i -4- B 5 o
g5

2-[1-(4- L SE-2,6- B I )-1,4,5,6- DU SUFF R — 4 3 [l e-3- ik T-4- (it
E-4-SL ) e -5 -

A-(2-[1-2- N H)-1,4,5,6- VU S FR TR 45 FE[c] 1 e -3- KL 1-5-F FL it g 4-
Sy aE H g

2-[1-(4- B )-1,4,5,6- DU S BRI 4 FF [ mbt k-3~ 1-4- (b g -4- FE 51
)R -5t

R

4-
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5-[2-( AR ) L A2 [1-(4- L AE-2,6- R R H)-1,4,5,6- WA R
TR T[]0 -3 - BE T N-(IL B 4B Y 4

{3-[({2-[1-(4- Z 5 FH-2,6- LW Ak )-1,4,5,6- DU S50 R0 IF [c] it 14 -3-
H]-4-(HERE-4-FEE ) RE -5- 55 R ) RS U2 h | i35 R

2-[1-(4- LA F-2,6- FFH)-1,4,5,6- 9 SR 8 05 FF[e]nth Me-3- B 1-N-(itk
I -4-3)-5-[2-(ME M A 1) 2L SR A s -4 - e

4-[(2-[1-2- 5 F H)-1,4,5,6- VUSRI 065 FF ]tk Me-3- 36 ]-5- { [3-CF L /R )
AR | hE-3-45]) AR ) MR E -4- ) 2L IR 41

4-[(2-[1-(2-3 R H5)-1,4,5,6- PU SR S M0 I [tk -3 25 1-5- { [3-(B AL P k)
EARFR T bi-3- 55 AR e -4- ) m R TG

4-({2-[1-(2-50 % 1)~ 1,4.5,6- DY LB I8 4 FF [e]nth me-3- 2 )-5-[2-( i Ak ) &
S BRI -4- B ) S )

A-({2-[1-(2- K IE)-1,4,5,6- VU S PR I 475 F [kl M -3- I 1-5-[3-( Y b fu 1k
Fo) T SR TR e -4 S ) T

4-{[2-( — F AL G ) & BR YO e 4- ) S ) -2-[1-(4- L L A5 -2,6- RN
3)-1,4,5.6- WU IR 0 R[]l me-3-Jh 1 BE -5 -

2-[1-(4- LB HE-2,6- L EIE)-1,4,5,6- WU SR 1R [t -3 JE -4 { it
BE-4-SE[2-(IE I i 1- 3 ) £ BE ] 2 ) W e -5 - %
4-({2-[1-2-3 W H)-1,4,5,6- DU S BR 10 I [c]nL k-3 Sk ]-5- FFY AR Sk g -4-

e Sy LN
A-({2-[1-(2- 8T FE)-1,4,5,6- DU S 50 I M FF [c] Itk e -3- 2k ]-5- 0 ik I I -4
FEVEHE) R .15

4-[(4-{[3-( LA FE R L)AL 0 -4-BE T AL 3 -2-[1-(2- 380 N 4%)-1.4,5,6- P S 3R 1%
M FE [k -3 R T - 5- 50 SR T R T
4-({2-[1-Q-FERD)-1,4,5,6- USR5 FE[c]mt me-3- 5L -5-2- Bk 2480
W I -4 -} BB T AL e

A-[{2-[1-Q2- T HE)-1,4,5,6- DU SLHR 10 08 FE o]tk pe-3- 0K ]-5-(2- B L S UE)
B E-4- ) (- 2 R E SR TR
A-({2-[1-2-FF 55)-1,4,5,6- PO SR B0 7 FE[c] M me-3- 5K ]-5-2- B 5 L)
W e -4- 5 ) S YN TS
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2-({2-[1-(4- L HE-2,6- — BT HE)-1,4,5,6- VY S IR e 3 (] i g -3-
HE]-4-(HE I -4-FL G B g -5 -k VUL O 12
N-{6-FHE-2-[1-(2-5 K 5E)-1,4,5,6- WU IH [ 0 I [c]nth e -3- 36 1-5- R S ik
W -4 F y -2 - R S - - (PLE W -4- ) 2 B i
N-{6-F3:-2-[1-2-3 'K 55)-1,4,5,6- VU 2R 8 45 FF [e] itk me-3- 2 1-5- FF AL A
B -4 - N-(PLE B -4-55) L e

4-({2-[1-(2-5 % 5 )-1,4,5,6- VU S0 B0 158 s F [Tt M -3- B 1-5-[2-( P S ik
FE) 2 SR R I 455 B S R

6. BRI 1 A (D RSP, Hoh R s (Ta) Jros A%, HARFIEAE
T AR G IS T S AR AL RN AF A B, AR A AR A7 A2 1, 5 30 (1-3) 19

HEY
R1
p(RS)n
AN R?
S
N
NQNHZ
= 4

R’ R

1-3
o R R R R RS i n DA% p LA WTAURI B sk 1 Bk 4 3,
53X (C) Bk A YR R
N
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X
C
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/ A\
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sx
R4
(la)
B 5 B AR e AR LU BGB 28 (1) AL & 9, b R° A IR H R R RPORA R,

RY A0 LAK m Flp HAA IIAMIEESR 1 vhoE SURE o
7. HIEBCRESR 1 (D AT, RFEAE TR (Th) L&

R’ O.
;;j/ o
s
N (R,
N

R’ R
(Ib)
Horp RURARARGROGR i m BLE p HAIBCRI SR 1 AT & X, 3R H R Ry 1-6C- %%
R,
PG A R A LA FE LW 4 55, I3 28I 1-4 AL &9
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R1
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B

3

o YRR R n BA UM SR 1 b RIS 3, 9F B X” 30K FLCLLBr T B(IR
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~ N
SR
N R,
N
N N / \R5
RS R

U]
8. BUMZK 6 il (1-3) KPR EY),

R!
N\N

(R%),
RZ
N
X ;/?»NHZ
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9. BUMZR 7 s (1-4) KPR &Y,



CON 104411701 A W F OE Kk P 12/12 T

H
N

N N
N / \
‘EB 4 —7~R°)
—N "
N
4

R® R
1-4

HA RERCVRY Fm LU p B W0AURI R 1 BTIR K o

10. BCRIE R 1-5 FAE—Iiad = (D A& A 9097 3R 50 I R i o

UL AURESR 10 sl (D) Rtk & g, Horbp Brakioms o i i BT Mo A / B8]
X7 S RIE T A BRI .

12, ACRIESR 11 fad s (D e S g, Horp prid ot B S hE R A/ 5o
A1 AT T N IR IE A LTI  SEMARE T / sE AR S .

13, BRESR 11 fiE = (D A S0 A g, Horp Brd i B 38 58 1t 97 8 A ' 300

14. iR -E9), LA 2 /b— PRI EER 1-5 R DifrE X (D Bfea4, DL R
B2 T A2 KA

15. BUAIESR 14 WAGY, A T y7 Mg e SR fl / BeeE T .

16. A&, HALS — P2 Pk BRI EEK 1-5 P E— I = (D MAE s —is
MRy, LA —Riak 2 Rk B AT U bR RS 5 M B A0 28 i ek ay
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£ 75 Bub1 #5719 A T-36 77 28 i A BRAX RO TR I FH AL e

AR s
[0001] A BS K EUACHI BRI I F At MeA & 4 e AT )26 T is ST ik

EaEA

[0002] 40 MU — A E B A FUREAE 2 AT R FE RIS TE B8 00, AR IE W A 2R, gk
RIE Fr T e 4 53 2R U 52 B s o, DU R A s () B AP 1 P 4 457 1E o 4121 )
Aeo T e HEE 2 HIVE A IE R 6 MR 2 — 2 2| E AL [Hanahan D Al Weinberg RA, Cell
100, 57, 2000 ;Hanahan D Fl Weinberg RA, Cell 144, 646, 2011],

[0003]  TLAZANAE /24 B (B304 A o 45 ) J8 sk Bl o R i 00 P 1) 2R il DR 2R R AL I 52
Hil B AN . 40 4 AN BRI B -

[0004] 1. G1 HIFRER DNA & il A AT IR [A] ,  A 40 o A= 4G 06 40 5 i SsUes

[oo0s] 2. 7& S i, 4 fu & il H DNA, I H.

[o006] 3. 7F G2 A, HERIENA L3R

[0007] 4. fEF 22535 M) o, i@k B ACE R 97 (R B ) 3CRF , Bl gL (g 7
B, IF HL40 a7y 2404 A7 4l

[0008] 2 T RS (LK B 23 B 22— 0 I I 5 EX A 5 v 1) DR L, 0 T i ] B 52 1)
MY AR o TE Ak R T 00 T 1 0 ST LR I TR  FF B @ i A N B
RGP o G SRAS I 21 DNA 47 477, B DNA 52 il 3047 8 AR L 140 7™ A 100 R 58 ol T A I P 4 ol
MCCERTER A7) 2k B AEIR R E I 40 M R . 22 0 ARG E S (ARRRAE 3 R AR 56
BRYT AR RS A0 5 ) 5o 9 A AR B B HERRORY B 2 R I e AR IR A 220k (PR Y
RGP A7) o SUEARRS B 1 L2 RiAFAE , WA 22 73 24050 m iE A FF 7= AR S R 5 5, 04
M B AN [R) LR DR B A8 ZR0RG B 22 974 AR, I HLATIEAR BTES 2. DRI 22 7 244G 50 i
7 11 5 AR B B R B ) S E A (R 22 53 R 40 i 58 R 40 i 73 22 [Sui jkerbui jk ST Al
Kops GJ, Biochem. Biophys. Acta 1786, 24, 2008 ;Musacchio AF{Salmon ED, Nat. Rev. Mol.
Cell.Biol.8,379,2007], — HFTH 7 ki LUEMIFIR (XU ) ERS5H L3y
BRI B, WO A 56 o, HZ A Bt N 5 3, gkt AT A 22 3 2L

[0009] 7 22 73 A B0 A FH 22 Pl 7 81 1 IR 520 2 I 49 JE ST, B MAD (A 22 3 3R BHL s sk
), MAD 1-3) 1 Bub ( ANS2 28 FFBRMEHNHIT HE 2F, Bub 1-3) ZKIEMI A Mps1 JlE cde20
PR HiAth 4 4) [ #F Bolanos—Garcia VMAIBlundell TL, Trends Biochem. Sci. 36, 141, 2010
MRERIR T, IR B (VT 2 AR AE A . () and 4 i ) AL 2R i B2 SR IA [Yuan BAE A, Clin.
Cancer Res. 12,405, 2006] . A75 23 L FIA 22 73 248050 10 R 2 D Re 2 R EF e et 2
W/ AR AR (APC/C) 4 TRIEIRES . K30 1520 2, APC/C iz 3 — IEL B L
[ 40 0 S E 1 B MBS B 2 1 DA [ PR, S BB I (A 7 B IR IR H A 2 73 L.

[0010]  7E TS AT 254 Ab T8 % BERR S % BF (S, cerevisiae) WA I, Ser/Thr 3%
Bubl [ 2R3 22 B 1 3 1 i A 22 73 R EIR, 1X F 30U 8 Bubl 4 22 47 AT I
S A [Roberts BT Z: A, Mol.Cell Biol., 14,8282, 1994, F % & i 1 H 4 2 14E
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T Bubl £ 225y Z4 4R [0 133 2 B A B AESE, 1IX ) Elowe IR [Elowe S, Mol. Cell.
Biol. 31, 3085,2011]. EAkHh, Bubl 2454 2 B A ARIE L2 RV 56— 22 73 1K
Wi aZ —, JF H AT R E AR E A LI A 22 0 R i B 5. ok, s g dlEd
H2A FIBERRAL, Bubl ¥ 85 shugoshin &7 2 YL EARIIE 220 [X DL 1 - BC X ) G AR L
438 [Kawashima 2% A\ Science 327, 172,2010]. It4h, 5 Thr-3 BFRALIZLE A H3 —iE,
shugoshin & A DG A AFES A /7758 borealin, INCENP Fl Aurora B £FW K41k
FeBB WG G R Gtk B -EWAEA 2250 2050 AL R A 5K )R K4
A 2 o3 ZAR 56 ROHLHITY R AR TE B BIE — A& ZORDRS B, W fRIRl (AN GRS 22 R Rl B 22
—MYTEERR ) B merotelic (—ANE L RiRb B R AT ) KP4 [Watanabe Y, Cold
Spring Harb. Symp. Quant. Biol. 75, 419, 2010]

[0011] B AN SEBEN A 22 53 R I AU DD e 55 3R HEA% 1 0 P OC IR AE oK [Weaver BA
F1 Cleveland DW, Cancer Res.67,10103, 2007 ;King RW,Biochim Biophys Acta
1786, 4, 2008] o AHLLZ T, TR BIAG 2 53 245 560 55 58 A PI 3% 5™ T 1) 44 (R B iR
43 B FEAE R 41 B i S TS [Kops GJ 28 A, Nature Rev. Cancer 5,773, 2005 ;Schmidt
M 1 Medema RH, Cell Cycle 5,159, 2006 ;Schmidt M F1 Bastians H, Drug Res.Updates
10, 162, 2007] o DRI, T8 7 22 73 2846 50 r 20 53 Q1 Bub 1 ISR 1) 24 B2 0 I R A 2247 24
Fr 36 ARG T S A I R IR AR, T IR MG T P e AR S (e R PR ) L AL
SRR 0 e B3 5 AN 2 8 il 40 40 B 8 A D% ) LA 9L

[0012] A BH 2SS — N A i Bub L BG4 S 9 & B o

[0013] LB IHTA 25> R AW UK FIEEWI B R B IR Y B R E 20 Rk
3 i, I ATE B ) A A8 BUANER RS B 22 57 RAT R . IX PSR T 1 B S
Gy BT A8 A 225 2 GE A KT AT A OB oA 2 7 R A & (42
SR MEGE N ) , B N 2257 RS, SR MAET. [Rieder CL Ml Maiato H,Dev.
Cell 7,637,2004]. AHELZF, Bubl GRS 1hAT 2253 2446 560 s R RS AN/ BT BRI, 3X
A TR ER YOS (chromosomal missegregation), i SH T AN IIET .

[0014]  3X 48 ISR BHAE FHIWBr 38 b 3D Bubl 14L& 48 2 BA ¥Ry iR s W A1)
55 1INV AN 52 48 ) 1R 18 L A0 B I R AH O IR B TR M () i iE S JORE S TN RV R
P /O I L B TR ) IRV ML

[0015] i TIAATE N BN 5 PR I AS [R5 B 20 28 A g b A 52 a8 ol 1 158 B ek 4 i o 2
B IRE A RE R AE O 1 78 20 2R 7 AT AN A S 28 I IR » BRIk i 2 7 B4 1t
AR IR ST W] 259, I R AR IS (L iR T 1B £

XARE
[0016]  [Alit, Bubl M4 RaR B2 0 i — 25 sl JLAh 25 AL 5 LAKN SR VR 7 S PR AT
PHERILEY .

[0017]  MRHEER— Ty, AR B KX (D) AL EY), 8EE Prid b &9 N- 4 26 5
AL ARSI AR SR, B3 ik N- A B AR S A AR s A S A AR T
[0018]
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[oo19]  H: A

[0020] RY/R*AHE M7 M R & 3 2= A 1-3C— S 2. 1-3C— Bida 2. 1-3C- A pe st

1-3C- p BT,

[0021]  R®AHE A7 H S 1-6C- Bea It k25 1-6C— Bedk . 1-6C— pqfAkEdE . 2-6C- 5k

3-6C— Mprdt | 1-6C— mifRbE4A L A#IE . C(ONR'RY,
[0022] n A 1.2.3,

[0023] R*H

[0024] () &,

[0025]  (b) F2d&,

[0026]  (c) 1-6C— FrdedE, HAT e gl 41 3% A B AR
[0027]  (cl)1-2 4> OH,

[0028]  (c2)NR'R",

[0029]  (c3)-S-(1-6C- Kidkt ),

[0030]  (c4)-S(0)-(1-6C- %tk ),
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2-[1-(4- PR IR HE)-1,4,5,6- DU S0 I8 45 F [ ]tk -3~k 1-4- (kg -4- SR 2
HEERE-5- 1

5-[2-( ARSI L8 AR 2 [1-(A- SR AE-2,6- 5 W HE)-1,4,5,6- U AR R
T FE [Pt MR- 3 - 1 N-(PLE I -4 - R I -4- 1

{3-[({2-[1-(4- Z5FAFHE-2,6- 5K H)-1,4,5,6- D &35 18 0 FF [c] uk M -3-
HLT-4-(NE e -4- B AR e -5- B ) U ) PP L 1S 2B | -3 ) P

2-[1-(4- L5HE-2,6- 5N AE)-1,4,5,6- VY S B0 1 5 F [l me-3-HE 1-N- (it
BE -4-5)-5-[2-(HEm i~ 1-50) 2 5 R e -4 - i

4-[(2-[1-(2-7 ¥ I)-1,4,5,6-PU IR I i FF [l ME-3-J ] 5- {[3-CF S )
SEIRIN T i-3- 55 AR e 4 )RR IR 21

4-[(2-[1-2- TN FK)-1,4,5,6- WU SR &4 [t Me-3-H51-5- { [3-(RE 55 A% )
EORIA | BE-3-AE] I LA ) MR e -4- Ayl TR i

4-{[2-( AR AR ) & AL J(PE E -4- k) B AL} -2-[1-(4- L5k -2,6- —H R
H)-1,4,5,6- WY SUFF L0 M [Pk -3 - ik s g - 5P

2-[1-(4- LR FE2,6- 5 T H)-1,4,5,6- WU S I M FF[e] bk me-3- Jik 1-4- (i
WE -4-RE[2-(ME g 1 - £, BT S L ) M - 5- i
4-({2-[1-(2- 5 R HL)-1,4,5,6- DU 30 )0 45 I [ ntt -3~k ]-5- TS B M g -4-
ey ALY

4-({2-[1-(2- 5 5)-1,4,5,6- VU S0P I M FF [ ] Lt Pt -3- B 1-5- 6 i I W -4
B e 408

[0614]
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4-[(4-{[3-( &R HER HL YL b -4- FE 12 AL }-2-[1-2-380 ' H6)-1,4,5,6- DU S B0 IR
T[] N PR3- s i - 5 - 1 ) AR L TR PR i

4-({2-[1-(2-T W 25)-1,4,5,6- VU S0 I I FE[c] itk mp-3-3E]-5-(2-F2 2k SR
MR -4~y G Y AT P e

4-[{2-[1-(2-580 N BE)-1,4,5,6- W SR I M FF [tk pk-3-J]-5-(2-F2 ik LR
WEIE -4-36) (- AL 25 F S I
4-({2-[1-Q2-7 F H5)-1,4,5,6- VU S 8 0 T[] b mp-3-JE]-5-2- B i 48 )
BRI -4- 3 ) B MG

2-({2-[1-(4- L5 H-2,6- — 5 FH)-1,4,5,6- VU & PR I — M FF [e] itk 4 -3-
FE]-4- (ML BE -4- LG s g -5- VSR R 21

N-{6-F FH-2-[1-2-F K 35)-1,4,5,6- VU SL R TR i FE [e]ht -3 Fk )-5- FE 4 0k
W IE -4- ) -0 - FR S - N- (L BE -4- ) L Bk i
N-{6-FH:-2-[1-(2-5 '~ H)-1,4,5,6- VU S PR )38 4 F [ ]k m-3-J ]-5- FPY A O
W IE -4 L - N-(NLERE-4-J8) R R

[0615] A B K7 T A SR h iRk K (1) 14k &4, ECRRAE7E T-RURI 22K 5 BT
R LT 42 AT S 81 A 5 0 L 28 T PRI BL S5 K L 2 B A S R R 2 4

[0616] A< J B A 53— 7 T2 Y T AT A 6 ) o T A o

(06171 AZ I — M5 Ty 2 etk (1-3),
[0618]

Tl

H

1-3
[0619]  H:AF R R\RVRR? Fln LA K p B WIACRIZESR | & S

[0620] AT Sy —H5E Ty 2 etk (1-4),
[0621]
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1-4

[0622]  HH RERVRSVRY Fm BAK p A WIAURIEESR 1 8

[0623] G SRATSL A H AR W SE Tt 7 289 e 38 (1) G4, B4 PR IX 6 St 7 2
FRANBOR) L SR St 49 FAE— D AT (D s Y.

[0624] AR 5 — e (1D Mb&4), o ROV A B MG s Sl i % CRedil 2
AR )

[0625]  AKREA 5 — 2 (D) Mtb&4, 2o RY R A sk sl & e A2 S s
[o626] AR I — T A (D Kitk&49, Hrp

[0627] R’ & 1-4C— BEAIE . X2\ 1-4C— Btk 2-4C— IR EL e 3-6C— Fiprdk.

[o628] AR I —J7 A (D) Kik&9, Hrp

[0629] R’ A& Ek 1-4C- fiE St

[0630]  AKHAR I —J7 A (D) Kiik&4, Hrp

[0631]  R® My piz.1-4C— Btk . 2-4C— I el 3-6C— FRkidk.

[0632] AR I —J7 A (D) K&, Hrp

[0633] R

[0634]  (a) F22E,

[0635]  (c)1-3C- % % &, H T & M 4% B & s NRUR® 5 -S-(1-3C- Kt FE )
8¢ =S (0) - (1-3C— ket ) B,

0 OH
[0636]  (d) Horp s IR A,

N 0 # Y
[0637]  (e) *N O i * ik,

*O O

[0638] (f) | N O
N/

[0639]  AKBN B — A (D k&9, Hp
[0640] R* GFdE. FAEIL. 28 3E AR, i
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[0641]  (c) 43, H e . -N(CH,) ,»—S—CH,. =S (0) ,—CH, jw(j (A« A )

AR,
*O/\/\S‘;,O NI
[0642]  (d) [ en, e i,
O
*0 OH
[0643]  (e) Hr x Jikde i,
o

?

[o644]  (f) *N O Hop s JyiEd i, 8

\n_/
*O O

06451 (¢ ] N N0TNCH,  Hrp e kR .
N/

[o646]  AKRIAK S — AN (1) Ktk &Y, Hf
[0647] R* MFRJE. AL, 8

[o648]  (c) LI, HH 2 . -N(CH,) ,»—S—CH,.—S (0) 2—CH3®i*N<j (A = A4 )

HUAR,
*O/\/\S4O NER I
[o649]  (d) | ~cH, b« AR,
(@]
ol OH
[0650]  (e) Hr x Jikde i,
o

1

W \O n e g o
[o6511 () *N O b« HiER N, B¢

s

*O O

[0652] (g) | N O/\CH3 o« Ay s A,
e

N

3

[0653]  A&BN B — A (D k&), Hp
[0654] R'Y
[0655] (a) F£3E,
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[0656] @*d”\/mtﬁ$*%ﬁ%ﬁ,

*O OH
[0657]  (c) Hirp s IR T,

O 5
[0658]  (d) Q/CHS Horb s Ol RS
*O/\/ QO -~ N IE Ve
0
*O/\/\S»;\’/ ot
[0659] () [ >cH, = hiEga
o}

[0660] AR BHEI Y — A At (D) Fib&, L
[0661]  R* NFRJL. 4L, s

[0662] @)aﬁ%ﬁwﬁ%ﬁw@w¢QWCj(ﬁ**%ﬁ%ﬁ)mﬁ,

]

*O OH
[0663]  (e) Hirp s IR T,
(®

[o664] () *N O Hrp x NiEHE N, 5k

3

*O O

[0665] (g) (yko/\m3 Horp s RV S
o

N

y

[o666]  AZ WIS — 7N (D W&, B

*O OH
[0667]  R' JAFEE.1-4C- krfids (JUTMIpe ok NRVRY IR ) V3R /zﬁg\

Horp s R R

[os68] AR —J7 A (D) G, H

[0669] R N&.

[o670] AR S —JrmE A (D) KG9, H
*0 O

(06713 R*Jy N0 en,

g
N

[0672] AW — 7k (D W&, B
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[0673]
[0674]
[0675]
[0676]
[0677]
[0678]

[0679]

[0680]
[0681]
[0682]
[0683]
[0684]
[0685]
[0686]
[0687]

[0688]

[0689]

[0690]
[0691]
[0692]
[0693]
[0694]
[0695]
[0696]
[0697]
[0698]
[0699]
[0700]
[0701]
[0702]
[0703]

R* Ny

(a) &,

(b) J2,

(c) 1-6C— B St , HAT IR H B T 5158 A HUAR
(c1) 1-2 4 o,

(c2)NR'R",

0 OH
(d) Horbos R L, 8

O

(e) NR"R",

ARE T A (D ’ea9, K
R* Ay

(a) &,

(b) F25E,

(c) 1-6C— B St , HAT IR H B T 5158 A HUAR
(c1) 1-2 4 o,

(c2) NR'R",
*0 OH
(d) e s iR T, 5
o

Q0 0

@ 07 cH,
o

N (5]

AR S — A (D k&), Hp

R* Ny

(c) 1-6C— B St , HAT IR H B T 5158 A HUAR
(c1) 1-2 4> OH,

(c2)NR'R",

(c3) -S—(1-6C— %k ),

(c4) =S (0) - (1-6C- %tk ) ,

(c5) =S (0) ,~ (1-6C- Htdk ) ,
ARE T A (D ’ea9, K
R* Ny

(c) 1-6C— B St , HAT IR H B T 5158 A HUAR
(c1) 1-2 4> OH,

(c2)NR'R",

(c3) -S—(1-6C— %k ),
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[0704]  (c5)-S(0),~(1-6C— %) .

[0705] AR S —JrmE A (D) EY, 2

[0706] R

[0707]  (a) }22E,

[0708] () 1-3C- %t % &, 2L 1T & Mo 4% & 5 o0 NRYR® 8 -S-(1-3C- % &)
8¢ -S(0),-(1-3C- Fidt ) HUAX,

*0 OH
[0709]  (d) Horp s IR A,

N 0 # Y
[0710]  (e) *N O b % iEH T,

*O O

AN

7111 (1) | YT 07 SCH, bk gL
o

N

[0712] A& H— AR (D k&9, Hp
[0713] R* K -0-(CH,),-S (0),~CH,. —0- (CH,) ,~S—-CH,+ —0- (CH,) ,-S (0) ,—~CH,
OH.—0—CH,-N— M5Bk 4X . ~0— (CH,) ,~OH. -0— (CH,) ,~N (CH,) ,~ —0— (CH,) -N— mtti& % dE . —0- (3- &

o) OH
SAEIRIL - eIt —4- 3% ) Bk /?g\ (Hrp s IR A
o)

[0714]  ARKRME T —J7m A (D Kih&9, Hrp

[0715] R A&

[0716]  AKMK I —J7m A (D Kiik&4, Hrp

[07171  R®° A& &8 C(0)NR'RY,

[o718]  ARKMK I —J7m A (D K&, Hrp

[0719]  R° M&.E(FE. CO)NR'R" T C(0) OR', F 5l /& &« & FE . C(0)NH,. C(0) OCH, C(0)

OCH,CH,

[0720]  AKMK T —J7 AR (D Kik&9, Hrp

[0721]  R° B&(.&(JE. C(0) NH,. C(0) OCH,CH;,

[0722]  ARKMK T —J7m AR (D Kik&9, Hrp

[0723] R ZEALREK] 3- {7

[0724]  ARKMK T —J7m AR (D Kik&9, Hrp

[0725] R’ 4. NH,. -NH-C (0) —CH,. —NH—C (0) —CH,—0—CH, -NH- ( nftmgdt —4-J£ ),

[0726]  AKMK I —J7m AR (D Kik&9, Hrp

[0727]  RY"/R" A B HM AL IS, sk E & R eI ATE R &R 1 — & A IS e Er

[0728]  ARKMK I —J7m A (D Kik&9, Hrp

[0729]  R™/R™ AH B A7 HN R &, 808 E F AT E BRI T 6- o3, K 53
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HMRERR TR IR 72—

[0730] AR S —JrmE A (D) MGy, 2

[0731] R N HIFL. 3%, Bt 23k,

[0732] AR S —JrmE A (D) KEY, H

[0733]  R'/R' AHEH i A& .

[0734] AR S —TJrm A (D) KEY, H

[0735] n A 1,

[0736]1 AR S —Jrm A (D) KEY, H

[0737] m A 1,

[0738] AR S —TJrmE A (D) EY, H

[07391] p A 1.

[0740] AR S —JrmE A (D) EY, H

[0741] p A 2.

[0742] EX

[0743]  BRAES A Ul B, WAL T IR AT 18 U B9 20 73 7T LAAEAR AT R] RE A B HOAH R ST M 4%
HWAR—IREBZ K. U2 EAEAETA 75 R EGE I — IR IN, B0 SRR .

[0744]  FRAELEACRIE KA b 5 2 X, B 308 R4 43 v DUEE gl ok B DL 9 EUREE
AH R BAS [FIHB AR — IR B UK

[0745]  FRHE. 2 HFE L 1-6C— KEdh  1-4C- mifUe 36 1-6C- feda 3t -NRVRP EHZE. (=
0) \=C(0) NR*R™,=C(0) OR™, #¥ pi 2% HUAR 2 IR I ot 401 23 1 A 46 58 4 i A ot 22 [, 81
CF0

[0746]  HAFEFEZ T— A 0B, Bl -0- (1-6C % 2E ) - (3-7C- Mgt ) , A BRI
F= AL B ] DAAE I 85 2 A — AN BT A @ AL B o 7R 43 TSR AL 3% - b 1 H2
2T RRE S S SR BRRIN, W 518, BRI R DLERR AR5 18 KA B, 38
Al MR AR T L

[0747] {4 T AUl BHAS N, ARTE “A 87 A48 “ Hyeeeeo HH”

[0748]  WNAAEHGIA T EER)“Un bSO ” 8¢ B SCTIR”, HARTEA UL B A5 YA AT i 0L T
HRAE AT A T

[0749]  FEAREHIRMREN K “A18” Roas: ERl R B AR N F AR I 72k 45
[0750]  “1-6C- ek ”s2 B 1-6 Mk 7 W E S B RE b dt . SLfilh 3. L2 IEN
FEFNEE TR R T AP TEARCT I S O3, Pk 1-4 Mk R~ (1-4C- %tk ) ,
SO 1-3 MR (1-3C- Fidd ) o A SCHE 2 i HA HAh 2 H ik R+ 1 oAl be IR 41 7 B
M BT RE S, RN 25 AR A SRS . B PR “BE 37 0 i AL B e
B (VML A HASEE 7 TR0 ) (R 0 IR IR B30 43 3 I B SO 1 e SR8
SC B FE BRI B, B an N S O 436 IE N6 RN S IENE T 25 5 8 T 25
W] .

[0751]  “2-6C— @272 B 2-4 Mk R T W BB B G IEE A . S T —2- M2k
T -3 dmdE (RANZE ) VN -1 MRZE VIR —2- M3t (IR ) LR (ethenyl) ( L455E
(vinyl)) ZH1.
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[0752]  FEA R H & SN I “pki g7 Bt IR SRR, DL, AEAR R & XN “Ki2_ 7 A
TR, QR ARG b 7 B R R BRI, IR e A R

[0753]  “1-6C— fAkdE” & B 1-6 M 5+ 1 E B RE R pe 28, Horp 22— AN Sk
KRR EAR . SEROE RS sk 2- IR 43, XT3 0 s e WAL I CL-CA- Bk, % 8
DLR #8538 58 4 AL R T, B an 5 PSR P28 AR M SR 1, 1- S,
1, 2= 2R LFE 1, 1= =R AEE VYR LR TR £ 36, HoAr AR 3k — 40 B 26 . — i AR o
L1, 1= =3 &3 AR 1-6C— pi AT K 5 BT A W] Be #1043 858 2 AL IR 1-6C— Hidk,
[0754]  “1-6C- FRIELEIE” 2 A 1-6 Mk K E R BCCRE bk, K /b — SR
FRRFEIAC SEHA R P - BRI O 2- BRI 4561, 2- R I L 3- AN AL
2- AR 2, 3- RN IR 3- Ak —2- WA AE 2 Ak 2- AR AE - L -2-
TR A,

[0755]  “1-6C— Hria s " RmIX AL ZEA], Bk 1 &R+, Hia & B 1-6 Mk R+ B8
BOCCREMGEIETE A o AT LABE B 1) SE 1 DA L AR T BRI TSR P TR BT
FEE R RN CESEM AR R AR A, Dk ARk L AR VN R IR . T
BT IE ] LIRS ) BB — IR Z IR

[0756]  “1-6C— pfUkt S Ik "R RXFEZEAL, B TR 7, Hic 85 B 1-6 MkIR 11
HFESCECREREIE, Ho 2 b — NSk i 28 1 B S22 —0-CFH, . —0—CF,H, —0-CF;. -0~
CH,~CFH, —=0-CH,~CF,H, ~0-CH,~CF,, {fti% -0-CF,H, -0-CF,. -0-CH,~CF,.

[0757]  “3-7C- Mpedk” RN N ZE IA T 26 B0 I 2R BB Bt LI N 3
[0758]  NR'R' % [#] A1 NR'R' ZE [#] A 4% 41 20 NH,« N (H) CH, N(CH,) ,~ N (H) CH,CH,. N(CH,)

sEexexe:
CH,CH; ‘ \ "

[0750] NRBR“J@E@@%WMDNO N: > N o N NH
B . . __/ Al __/

[0760]  C(0)NR'R"™ & 71 41 $5 41 f1 C(0) NH,+ C (0) N(H) CH,+ C(0) N(CH,) ,+ C(0) N (H) CH,CH,.
C (0) N (CH,) CH,CH, 8% € (0) N (CH,CH,) 50

[0761] AU BH AL A4 3h A4 Pra e WL HLIR 0 sk UL SR80 B i &6, e il 22
A 22T 2 R JC U AL I sk DA A S48 s i 6, JCHSR 8 T 2522 1 i A 254
A] 32 (R R URI A BLIR I e ah LR 55 0% ) 26 o

[0762] AU BHIN—J7 2 A R B IR AL & 1 6, 046 B A Je MR FLIR I sk 26, el =2
P 252 T RS2 W CA LRI ML N e 6, G2 186 F T 202 I T 2527 m] B 32 1) e L
AN ER o AR S — 7 e 5 R R =R TE s 2

[0763] &0 e 3k ) S A0 R AH AN PR T 3h IR R SR IR £ 0 IR 36 A R £k L i IR 26
MRiL PR . AR AR Th IR AL (D- ATRE IR AR L K R L 2- (4- PRI IK I EREL )
AR Eh T IR ER KM IR R VA K IR £L L FLIR £h . ok IR #h . H AR IR ;
%&ﬂﬁiﬁ@éﬁb%@z‘é%ﬁﬁi:@%&ﬂi@@@éﬁ Z@f‘ﬁaﬂz‘i%ﬁ @Eﬂz‘i £

(o8
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(benzenesul fonate) «Z5 R G h UL & = LR 2k,

[0764] S FE I 3 i S AL RS ANBR TRE 3 a2k B A 5 3h VER AR VBE B VERER T
Ji 3 Ve B AR IEATAE B N, B 1-16 A4S C- JRF A NUIZ SR, Wlin e — 2z = &
i, O3 " RNIE B OB OGOl E . RO G PR O
PRI R H  N— R b S 20 R B U8 £l N— AR SRR FHNIE

[0765]  ERAFEAWE T /KSR R A FE K R .

[0766]  HRH4 A ST E AN 51, 2 L& i B 2 B, Ak BRI (D ik & el
AR ER AT LA AR B . BRI, AR B R (1D AP0 10 B A 35006 AR Sl
SEITEKEW LA KA (D &% 8RR T S G FREBE BTA K & YA,
FELEA R B3 R Y

[0767]  FEAKEIFARTE “AHE 7 ARSURE AR N R C A AT, IF BT BIE 4 [ 2 445
B[ e G uigi& (kit—of-part) fF£4F.

[0768]  FEA B “ e A G AU E AR N c A AT, IF Hog O IXER A5,
S T IR B 0 PR 53 R BT I B 3 P a3 A A A R A SE AR T R A T
TEHE” B A S XA ) AL -G ) o B 5 — 3 P e 20 R0 BT 3 5 30 4 1l 23 A
REWIE AL T RIS 25, B L. “Rmlwds” i — g 2R 249
WA, Horb Pl 56— 35 PR o FIT IR B8 i T U A2 AE T — N e A LR AW 47
1E o

[0769] 76 A& B A Al [f] s 41 A B “ 2 & W AR E R N G DA A A, 9 B SO
ERE A A I BT I 5 — 3 ok Bl 2 R0 BT R 38 s M A E Pl — AN oo R
A B G — AN SR X A A, b T B 3k R A A T IR B N M A
Gy M AT AR AT 2 A A B & AL 5 vl BL 4 FE U AN (simultaneously) | F4T
(concurrently) BUFZIN AT AZHi 25 24

[0770]1 AR (D A6EY)5 T SCBR 2 B 7 AT 1 S 21 G 30 42 ARk BH 1 55 it
[0771]  ARE“ (AbI7) FUEF L FHH AR T 131 T-chTNT B B35 55, « i B4 o B 2 B 22
Bl 3 A 22 BTG BR BT BRI 4E A 1R 7 AR 238 i 0B KRR 2 LE A2 L 22 Y g T S gy e
arglabin, =50 A R A BRI BT LML 1 L R & 5T, BAY 80-6946. BAY 1000394,
DL e IR SER) YT DURBR BB DLV BT L LR i LU AR ok 2 32 VIR A oK Al
ZIhR. I 2R EAREE (cabazitaxel) MBS AC 0 i BE AT L R B5 VR R 4R R 3L
B REAVT VR EZRBPLERFE H VIR AN TR IZ & BP0 R T AT 2 220 A&
Fr A e Py JEVE SR IER L &AL crisantaspase ERNVEEIERZ A TR 2R [ | BATRE M L S
FEBE LR R DA VAT o AV e RAF 5= VAR H i3 5. denileukin
diftitox.HufiF FRPL HIE B AR R AUEE . 2 VI R RUR T 2 R LA 2 RHLAE +
BE T A4 JZE R BRI A0 Wi BT AR I A SR A P B2 0 R I e L R R L R AR
HEE BARAA YT AR YT A eribulin, JE355 8 E =1 L MESE =) VT RFEWI
MR A B ) MKV 92 VA M A ) 52 U L R PR R E | SR I L AR DS AR S ) T
FAE T RE RS IR AR e ve . F AR e L FH AR L F ZER AT, glutoxim, KA ETRR,
PR ZH i« 2 2 B AR SR B L 1125 B~ A7 B IR IR 2 O 5 B e L IR L &2 L S AR I i £
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LB KM SEE T ML o THREL B TR v TR VPICR R P AR B R
YOURIE 2= 3 IR A JE SR IS B i« SR ) 52 L 7 2k 22 B f oty M L 5 TA B bR 2 TR e L 22
A GRS SRV VREUJB IS DR D Ry R R b A W SRV SR SR
W PR MRS | FR AR VD AR L 20 S5l iR (Methyl aminolevulinate) « FSERR COKAANE
KB miriplatin, ZIRH EEEE ORFENIUE L 3R DI 22 88 2= OKFEH DR AT R
WIS BB e BB KK B Z IR R, JE SR T GRS RE B R B
b e B B A B YDA ph3 BE AT VAR AZ I AR IS B VAR 103 Bl i oK i
P2 I JE BT I M JE 55 144l PEG— ffthfkyny T ( A4 PEG— F5 Ak ynyT ) W B5HEH)
o\ PEG THLEE o —2b 4536 i 38 WAL = R T RIS R B R IE I I I R R R R
TR LR LA I AR VAR IS R A R SR AR SR R L 20 K iy aR A
VIR JEBEENT AR B R RUALAE 223 RIS B AT R I VB AT VR
refametinib. regorafenib. | &R  H)2Z B PT. DK MBI romiplostim, ¥o k%] 52 7Y
W IR T VI B AT A H 2 UM (sodium glycididazole) Ry 3E)E B A &F
JeR e AR SF K BT A R S ARGV BT A = B IR R + e
WE + B hr UG S 55 R e IH B S ) R VR SR R DR R T L ZE R
JI6 323 Tt S M FRER BB FEVA R B FE B K S FEVE S T it DU e | i 2 BR b
it BLET N 4 R 19w 3H L S Em AR | il G R B RS ) IR B A LB JE AR
WK vemurafenib AR M AR BT KA KA/ T AR I AR A Atk L DR G e
5 90 SEIERER R AR T 1R Al TS L MR IR A e EL AL
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1) o BRI 2 BR80T W A4 L T I e ) A e HVR G o KT IIRAZCRT /B XS e S ) AR )
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H AR S A DL el 32 R BN JR - T R A AT LS N B A R B AL 4 T )
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FHVE a0 LA (TT) B A AR Sh AP AE T, 7R 0 =S BT RE & SR R g, 7251
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R (O MIES B 4- iR ee N, DR IRE X (In) 46-& 4, P th, BTk K NAE
90°C RIHAT

[0847]  HR#EEKEL 9 hHIAM R L, Al HE A (Id) WEWERGER (To) (Ip) M (TIg)
I o

[0848] K%k 9

61



CON 104411701 A OB P 49/97

[0849]
R1
(R, 18
N, R N
SL O, -0
_N =/"R"),
N
N?//Z' H Ng H
< o H\
(Id) (lo)
R 1
R® ® 3
R, ®),
[ N N R? / N\ [ N\N R N
- N
ﬂ 4 o 8 @ J / 5
N (R (R")

N m
Ne / H N

. H

)’Z” R" ™\

9 (@) ~
o o
(la) (Ip)

[0850]  #4k 9 :H Tiil&@= (To) . (Ip) F1 (Tq) MIHLEMHIEEL, 2o RV RV RVRSV R
m.n flp HA DL EXFIE (D) s s S, 77 H R O 1-6C- %¢dE, g 4 1-6. Jb4h, 7]
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A LU an 5 NP2 SRR R Y I e IR B R AL B RE A AL B AL EXﬁjiZli AEEE A
AN AR A N . XA RGN R IRE R — D BRI E R R . A AR
FELL AT | N2 2 AU AR N 52 VN (2 WABI 4 T. W, Greene %H P.G. M. Wuts,
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T8 I R4 553 I B i — A B 2 A R 0 DA e B B — AR B EE 1 s N 34T . R
TR & CUE S P 47 55 148 AR 18 40 46 38 WL T 40, T.W. Greene, Protective Groups
in Organic Synthesis, John Wiley & Sons, 1999, % 3 Jiz, 8k P. Kocienski, Protecting
Groups, Thieme Medical Publishers, 2000,
[0881]  Fi AN, ANV Ty 243 s Rl Ab A i BH AL A4, 491 4, 38 0 B0 25 B 1) 9
MNIE A BRI 5 R 5 b T A IR AR AR W), 50 R FL AT — P WAl Ak 77 325, 19 a0 7008 & 1 330 14
MR BRI EGEE. teAh, B S W B 1 I R AT AR R B AL S 1) RORH il £ B4 HPLC
A LU B T I, 191 4, T8 A 2 BH IR S AR IR AL A 0 ) 17 Dl s T2 Bd) n = 9 L B8 £ 3R
IRk, B, 1A I )2 8 TR PR IR AL S R S L b, T it i b o I 288 36 mT 3a it A 4
S AR N S O 0 R85 P 7 325 43 0 Ak 2 A R G U B i e B IR TR 2, s W A B TR U T
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B 2 ) H 0 NI R [ R B 34T o P IR B T ] L S R SR A R LU B 2 AN [RI T L A5
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E. B, W S TR B TR SRR AR, 553 BT AT IR WA, I R 2 Bl T R B )
Ko B IRARVE S - VEATF- W5, 81 T8 s AE AT A £, 1 2135 PR IR i e BRI mT HH 2R 43
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2 TRT 40 1 B 8 I 25 BRAN I > PR 440 M0 58 0 I 25 R0 , B 1 B A A 52 48 il 1T 4 i A L 3
JER / BATHE » ANIE 1) 40 B G 2 N 25 BOANTE 24 PR 40 T 208 30 25 TR0 » e i b, G rp Pk
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Fi9E S &5 e R R R I R
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Invest. 1995, 72, 638] w3 AH =Mt BEAZ M [AMD ;% 0L Lopez Z& A Invest. Opththalmol.
Vis. Sci. 1996, 37, 855] « 1 A= ML P4 75 R B 5 99 o MR i 7 4 398 25 00 | il 5 4 408 L %
NE R RIB PG R (RA) AR R s VB RS R 72 55 AL, S A2
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HABZEAY, UL 5 | IR S 40 M i) 4l o e, RO T
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B B AL U FE R A
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Bl LA K it B2 A B3 JE 6 (RO P o 538 ) 2 RS Bl i ) A B B s 1 <K 451
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o
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RS2 AR BT IR 23R n] LG JE BRI BB IR G4, K, hK A e B
IRV IORIAR O FRIBE A I8, 1 0 83 S A I /N e, I G — 1 B3R £ I, T S 4
n 2, 2- -1 1= AR —4- TR, BEUI SR ( L) 400, il U1 AR T R R s
U7 B S 5 5 TR P A 1 Y R 2 0 AN AR N 24 2 W S PR AR T TR R AL R B
570 Bt Bn SRS APt AR T 4 20 e A TR L 2T 4 3 s R AR AT 4 38, B FLAL I LA
LA 2224 77 o

[0038]  w] AA] A< A WT i) fizy 18 A0l 700 F0 et F4) 58 495 A o s 400 S AR B3 R U ) IR 2
PR ETR A A ER 1IN NI N 171N N SR N €1 P w1 7/ B P A 12
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P AR R A TR R e B IR PR N ) St IR o 5 36 ) IR A7 PR 5 A2 B9 el PR 2 I A ) S e PR S
PG a0 L 2 A A G R < i i B Eh AN = 2 e, Sid R TR s 1 &
T30, Ao P R e A B < o A A RELE R S M R R 5 BB - R ), 4 e
Rl 3 7 LA IR R e Mo PR o ot Rt 2 e AT e T B 1 82 A4 St 2 5 R s e
FEEIT R EL + IR MR 56 R R Rt AL B3 IR £ LA K o 1 o e SR 1 5 1 P 2 T i SR i I 3 R
AR T RLR VG, B U0 IR s R E A B T R BB BN LA R B (AR L — B ) AR
LRI AN I ERY) s LA EPITE 7950, B AR - B — R N IR B 2- Bk
AR, LLR S

[0030] AT W1 (¥ W ML W8 H s FERF P EL 5 £ 0. 5- 2 25 B8 %6 X BT IR i 1
gro MR DIATFIMBAL FH B3 RN G2 5 O T s/ B BRGHTE S e A7 (R 3, IR
Yre] AL s TR IS P, LRI L 12- 29 17 (50K - SEIR~F4T (HLB) o 3X 24
F R T E R =L A 2 5- 240 15 i % . PR RImEHEFRIT LOE HA DL E HLB 5
— 5y, B R AT WS HLB [ R 2 A2 2 RS

[09401  FH T+l ' A1 50 1) 28 T3 1) 100 SE A9 e 2 0 L Lo e e P 0 0 PR =18 » 497 st /K
UL R I R R i, DA B ONR, L e 5 K PEBE TR IKS ve 7 1 N5 0 BT G i/ 1 i e B
SENBERNTA B 46 5 T o

[0941] PR 25 SHn] LLA TS G K MRS BT e m] DU %0 0 77 243 H
LR P05 X SR T« A3 1 73 AR B 6 77 A K Bl 49 e PR L 2T 4 i L R
EFUEZ TR AL AT YR 5% BRI SR LGN BE B L v B SRRl Bz ARG 5 20 ARG e
7, FERT A AR A7 A5 1) B U SRR » PRS0t Je 5 G 0l R 1) 4 5 7 A0 2R 48, £ 05 s R VR
Mg, R e 5 R 0T B 40 S 7 0+ -G LI R SR I, M8 L ke S AT AR H R T IR
AN CBE I 1) O B PR 208 65740 R AR A LD BB 7 PR i R s, B e 5 i A 8 T R AT
ORI T 11 00 5 PO 40 5 7 0 0 3R L 0 L BRp e I 20 il PR

[0042] T mI T B ol 00 ] LA T2 55 1) i 1 A1 ] 4 52 s 1 3t 5] o 107 S D I o
VAR BRI o T AR PR TR 71 A 91 Bt 7K S AR VL S50 ) SR A B TR S50 1
PR SRS, ToE AN AR AR R BGa T . O T IXAS HI, T DR A
AR AR AN A A, A48 5 P 5P IR T e e e — P T it i o 14k, 8 i P2 )R s 1 ] LA
il s w2

[0043]  3&mI LKA A BT AL W) LU+ 29 ) EL 20 25 KRRl K g 2 ml LIGE I Rs
25 A I TE R AR 5 R i 5 X LR A S, BTk e FRIAE L T [ PR (B
FE BRI vk BLIA U A B s A LU IO IR 25400 o 3SR BB G m] ] R AN SR 2=

fi
[0944] R T 'E A5 25 110 3 R )50 0 16 A Ak 0 0 1 B T AR TER 3B B R F B &)
HEEHIF] o

[0045] W] RE 5 2 B0l /5 JE LA UM AR B P ik Ay S I 22 B o T Tk 257
AR it 126 2 BB PR AL SR AN ) e AN S S ) o 8 0K 250 LA 20 25 R I ) B 4R 25 Bk
THEW B 29k B BN IS R LG i i B o H TR 2008 08 28 BT
'R 2 fiAE ) 2 DX ) — A I RE AN U RAHEIR T 1991 4F 4 H 30 HEBURISE [ L5
5,011,472 5,
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[0946] ANz BRI ZH 5 )i AT LA 55 SRR B0 A0 5 000 TR Ry 280 AR sl A B ) A L At B 1)
2y Al B KRR oY o AT LIS R IR S A G ) ) 2% A 3 25 PR 2R ) 8 R T Vo

[0047] XIS o T ARG HEA T LA 275 S0k IR LL, Birid 225 SCiRIHE 5 A A
3 :Powell, M. F. Z£ A, “Compendium of Excipients for Parenteral Formulations”PDA
Journal of Pharmaceutical Science&Technology 1998, 52(5), 238-311 ;Strickley, R.
G”Parenteral Formulations of Small Molecule Therapeutics Marketed in the
United States(1999)-Part—1”PDA Journal of Pharmaceutical Science&Technology
1999, 53(6), 324-349 ;L & Nema, S. 28 N, "Excipients and Their Use in Injectable
Products”PDA Journal of Pharmaceutical Science&Technology 1997,51(4), 166-171.
[0948] i 24 m] LAH T4 ik 4G A il 4 FH T P 45 253 Ae i H 2590 i 0L
[0940]  FRAVF (SEHICFEMHAR T LM FTERE SRR HER ) 5

[0950] A4k ( SEHELFEEHA R T2 K IR IR EL . — L BEI% B S i A A A B0 T R
B IR ER N S B ALY = 4 F % (triethanolamine) . =% (trolamine)) ;

[0951]  WRBHF] ( LB AFEHARR TR RET e =G R ) 5

[0952] X ZZAUPIETTHI ( SLH A FEEHA IR T =44k fik . CC1,F,. F,C1C-CCIF, il CCIF,) ;
[0953]  EXZF A (air displacement agents) ( SEFIELFEHAR FEASMES) 5

[0954]  HLECHPBNBIGH] (SEHAFEEAR T AP, JBHE T . Bne stk Jemed
s JE V< AR A RN )

[0955]  HLGH AP I ( S AR AN R T 4L U R R A A T PO & =
FUBCT T 2R ) K LT AR AR A A )

[0956]  Hria Akl ( S A5 (H AR T Hibh M i HLor M B AR A IR iR T R i Bk T 2
28R TR R AH Y B B AR DL IR AN P R A A R R PR S £ A R
W) s

[0057]  RbiZiAA L ( SE) A0 FEAE AN PR T ik B 28 G 4 ARG AR I 28 TR A3 B TG 2R L
s AR BRI L R O — T ZmIERY) )

[0958]  ZZifritl] ( SEAALFE(HAS PR T-Im B IR BT L IR A — 81 SR T /KATRE BR B AT A
W —IKEY ) s

[0959]  ZfA (S (H AN PR T BT A1t JRBH 3 05 T FIBH 2R 5 2 55 b 1) R ko % L T
EIR AN 958 AN AN T I NS0 S I 7 9 N R K R b s = R b
KD 5

[o960]  ZEXLF ( SEEIALFREHARR T-HHL RN FIAK RS ) 5

[0961]  EEF] (LW AFEEAPE T FD&C Red No. 3.FD&C Red No. 20.FD&C Yellow No. 6.
FD&C Blue No. 2.D&C Green No.5.D&C Orange No.5.D&C Red No. 8.EEMEFIEALERL ) ;
[0962]  PEIEH ( SEHIAFEHAR TRAE L) ;

[0963] AL ( SE A7) A0 FEAR AN BR T B Fir A7 B 2R V0 HGIT | S 1 S0 g R T vilv 9 L DI 2k
G Wi 7K L AR T B IR 1R L SR 4 &0 B0 ST IR I ) 5

[0964] SRR HETH] ( SEAIELFEAHANPR T BB MIAR 8 — PR B IR 4T 46 3% ) 5

[0965] el ( S AL FEAEANBR 0 Fr vt o PRI P AT SR nr I R L AT R T R )
[o966]  JRYEF] ( LA AFEHARR T H il 8 ZFER L A4RERE ) 5
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[0967]  AIEEEF ( SEBEFEIEABE 0 PmATH ) ;

[0968] i ( SEMEFEEAFR FAEAE (arachis oil) B i AT TEA T (peanut
ol 1) R IMAIFEYD I ) 5

[0969]  HEILJA ( SEBIEFEEAIRTEBIR KKE B L E L LA 26K
MM AERE R OREMNEEKRE ) ;

[0970]  BEMGRA (JF 7% ) (LW AFREATR T RR AR 2 R A — I S 2 il
8 RN AN VLR T T S L VR s AN TR R TR T 6 288 L R B AN T R 3R IR 2 RG2S L R
WEAT AR A0 IR T IS L TR HEe 2 LIRS M 2R RN IR K )

[0971]  IE¥HF] ( SEBEFEEARR FA0R IR LREFH )

[0972] 3] ( SEAAOFEAHANPR T SQBE KM AR H I e A B 09 o R Ae A
T ALK ST K JE B VRS K MR B e K )

[0973] A4k T ( SEBIELRE(EASPR TSI /5 e S mR 0 Ao b 065« el el AR 1 e
Bl )

[0974]  FRFESR ( SEEIELFEREAR TRl IEFIR =8 CGREW)) 5

[0975]  ZKTHIETEF (SRR E AR 4L Sl TR EEgE 10, 2F 2K 5l 9. 5 1L A48 80,
| TSR R RN L AU B AR RIS )

[0976]  Hhgifl] (S FEIHASER T-B 0 B2 R e R IR 4T 4 0 72 S Fk T 4
R RNIELA YR RN P4 R w1 FIRATYE = B IR IR LR )

[0977]  FEHBRF (S L6 (E AN B B0 =) M E A e w9 2 I TN R RS A L
R )

[0978]  JrFUBTANBHF ( SEBEFEEAE HHEARRR SR A ) 5

[0979] L RIANZET ( SE BB FEEAER FRThr A e BEIR R R L A e 55 Bh n] TRl L 3%
Rl g AR VR R L R IR AT 4 25 AR AT IR RIS Joe e DL R FUBEALTERS )

[o9g0] A FIFI B ZE MG BE T ( SEFIELFE(HAN PR T BEIR A4S « i LB . H 28 B
ETUER RPIRET Yl 32 DU BR RS B RN R AN L BB BRI ) 5

[o981]  JTHIELAH] (LB EFEHAR T AR A R LI QR RN 4R RN
PILET Y2 PR YR LI AT YR AR — FIRIR R AT E R R )

[o982]  JriflELE I IMIE T ( SEB ELFEEA PR T REIREE ) ;

[0983]  Jy il fist] ( SE AL FE(HASPR T8 08 R AL AT 4R 2240 Tl 4T 4R 35 TR v s ke
(polacrillin potassium) AZERIE Z AR RS GE AR B ER AN PRIk L BRVE MY BN AT JE XS ) 5
[0984]  JrFUBNIAAI ( S A FEE AN R + e A — Ak FoRIER A AT ) 5

[0985]  Jr FNIE M T (S 461 60 45 A AN IR A PR Al IR 12 5 . 40 47 3 1 12 AR I 12
BE)

[oog6]  Jr i / IHEFIMENHH ( SEHFAAFEAEAR T 440 Ek )

[0987] iR ( sl FEE AR T B PH AR BRI 0 ) S

[o988] AT ( SEHELFEIHANKE T Mo | itk iR A0 )

[0989] K 31 ( SEBELFE(EARE T4 BesE RS iL s ) ;

[0990] AN GRS AL FEH AR T8 R A3 b R R IR T 4R 2= PR AT
Y3k IR CARIMEMS Sl BRI AN B T ) s BA R
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+
[0991]  JEVRFI ( SEBIELFEAEA IR+ M A SE b 1 L ORI - (L ALBH I S o BR G 3R
S WL RN T B R R R 3R AR LI BB R PR B ) o
[09092]  ARBHIIZSVIA AP nT LL2ZEEI T
[0993] LB i.v. YV < W] DS Do B 3 FH K ) 25 A BH I HHEE AL 50 1) Smg/mL %5,
I Hoas B R 5 pHe  FHOCE 5 % A0 BERE K R i v A B 22 1-2mg/mL H T-252%, IF HAESY
60min L i.v. BE4 2.
[0994]  HI T i.v. Z5Z4IRiATH W LA (1) 100-1000mg #4FH % X A A IR I 2R AL &
W, (ii)32-327Tmg/mL F7 45 RN, UL &% (i11) 300-3000mg A7 e i 40 4 L w il L
B VRS #h K 5k 5 % A7 BRI Z IR 2 2 10-20mg/mL (K3 BT, 4R 5 FH Eh 7K sk 5% A7 e #i
H—EWBEAE 0. 2-0. 4mg/mL, 3 H. IV #E7FEAE 15-60 7080 N IV BiE4E 2.
[0995] LA SEYEEHI < ] LA A LA iR BB B T LN ST -
[0996]  50mg/ml HAEE K ANE M A KR B 140 &4
[0997]  5mg/mL & AL 4T 4k 2=
[0998]  4mg/mL TWEEN 80
[0999]  9mg/mL EALEN
[1000]  9mg/mlL ZK I fiE
[1001]  fHFCHEZEF) @IS 100mg Ky RiE M i sr + 150mg FLHE  50mg 4T 4 FF 6mg fill J5 1R
ERIH 7 FRUEIT M v XA galantine JRZERHI AR E 1) AL FET o
[1002] A& B B B B3I « il o8 vify Pk ol 2 8 M 3 A T R 487 Lt DK 5 9 A AT ¥ BRI vl () VR
E 4, I Had ik AR A o ARSI B LU A 5 100mg i v P e 7 1 0 A e PG
Fo WISV IFTHE . P LUK Pl s PR 0 ¥ T 58 £ I HahoRn L AL BE R (R VR S 4 L
il & IR R A -
[1003] )71 - 38 b i R0 75 2 ol 4% K ), AT ) B0 £ 7 100mg 335 7k 43 0. 2mg fie
PR AR Smg B IR IR EE L 275mg Tl it AT 4E 25« 1 lmg JE N AT 98. 8mg FLHE . & /K PEAEE
AP A AT DA SR B8 A0 1 et A RN A 5 1 B S AR WA
[1004]  RIBE) 30 / BB - 3K g af b i A 7 V2R 5 T v ol o R T8 A 1 IRGRI Y s ANTR
AKX e A7 AR, T 250 I B2 Y RT3 o 1 B vl ME 1 20 VR & AF A0 & i i L 1]
JE SRR R AR RT3 70 (R0 P T o T e 74 R 8 AR ] 285 4 U A AT 3K A 948 A [ 4 Ay [i] 4
JFrFNEEE Fr o 0] LU 25040 A0 Rl e R P PR B RN R S W s i 4 o — e sy LA
PAEATT BRI A A T R 2 ALIE T
[1005]  FEHZ 2
[1006]  J&T- VAT SRV T H 3697 ak Fo 358 G Pk 3 9 AR I35 A 1o i TR AL 4 () s 4
SIS HOR, 1k bR I DL R T ok e S L s b SCRTR R IR B VR T
(R 2 B A2 i , 1 HLIE kX 2 45 5L 5 F RGBT X S8R 0 ) N 2590 (1) 45 SR kAT
LU, AT LAZE S it o FH T30 97 R Rh T EE 1 38 OIE IR AR & BH AL S 0 AR 20T e fEIX LS
PRIRAR G2 — BT T 25 2510 ME s 43 i 8 nT DU YR DL 25 =i R AR AR KR AL < B FH )
SEAL G PIRGR B B A7 25 245 07 A ST R SR T IR R B AR RS I S LA R BT V6 T IR IR
O BRI R RS
[1007]  Frea 25 H0TE T I s i 20 0. 001mg/kg— £ 200mg/ kg #A T / K, 3 HALIE
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23 0. 01mg/kg— 2 20mg/kg A HE / Ko IR L] IR L 2577 St H— 2 =X E5 &
2 R B — IR B 2. IRAN, U (RS — BN R AN S TR E 259 )
X0 T2 B A 0 ) R 52 P 22 TR) PR BRSP4 ] RE e A Ao BRI P DA 5 4 0. Bmg— 24
1500mg 5 1 553, I BA] LARE H — ksl 2 ik b 2s 24, sl /b T8 H — b 25 24, il i A HE
JOk A LN < B2 A S A S AR P R ST DA B ASE i B AR 25 25 P 38 6 H R E AR I A
0. 01-200mg/kg SAE . P& HBEMRE 7 ZI0EHR 0. 01-200mg/kg MAATE, FE4H
BRI )07 0L A 0. 01-200mg/ ke SARE . P55 H R & 77 04 H— 2 09K
2525 0. 1-200mg . 3% B LA R 4ERF 0. 01-200mg/ ke HYEE H 1) P o M . 5%
W) T7 SA1E 2 0. 01-100mg/kg AR .

[1008] 44K, fFA7 88 5 A HLAACHS 46 0] 52 P04 1555 5 07 S oo AR LA BRI R A4k < i K2
W B A T A 1002 9 R 0 40 P R P TR T ) R AR A i 1 T R A A
MR AARAGE ORI 25 2T [R) 25 2340 29 HEIESE 22 A6 55 . AR TR &4 H
2y 7 A R )k IR B4 S W B VAT 77 ORISR SR AT L E AN S R R N S A
TR ST TR E o

[1009]  ZHEI7IE

[1010] W] DUKE A I AL G AR D M — B 24505 2 sl b — Ml 2 R At 25500 40 5 45
2y, K rid A& At AT BZ KA RIEH . XA 5 125500 0] L HA HE i 80w
WHRST MR RE SR AN/ s AT TR RS I SO/ s8R 97 AN BB E - Y ot A
RINILW FOERA 5 .

(10111 &G S AR K A& 4 — & A H AT B2 M TR ) A F5H AR T Goodman and
Gilman’ s The Pharmacological Basis of Therapeutics(Ninth Edition), Molinoff Z&
NGwd, McGraw—Hill HR, 58 1225-1287 51, (1996) ( g5 MAAIL) h AWM Ti6IT
g PR 5 (R R LA 5 4, e il o SO BT o U (AT ) P sfle AT LU aER 2 4l
Al E e R R A A, P DO E -

[1012] ¢ e 24 B2 M BT sl 2 P o () 0 U V2 e AT AR N 01 22 ST

(10181 ASSCHTIA 1) S it ) TR S 38 FH SR 28491 1 I A B 5 FF H A R BASFR T B $ L 1 5
4] o

[1014]  ASSUREL AN 5123 PR, AR S A PR T SCFak 1) 2 A4 S8t 7 55 T A 78 i 0
BEASCMI B SR 45 58 SR A e W RS AR BB PN ) T 3 ST 7 22 B T B 25

[1015] AT SEjiAs) 50 3 40 b 50 I AR B, (AR )8 o FL A28 AR B A 4 38 1) A o B 1) L
Ak S 4 mT LLZR AL 77 il 4

(10161 5 SEjia) b4 2 AL 540 B HL 38 28 7 AR e W R0 e SIE Tt 77 5 DA B 78 i 2 L A4 S
T AT (D) AL S PRI IR 1 T A AN K

[1017]  SEEGER 73 Th AR TR “HRYE” LLBTHR 757 “RAL” i SUAEH

[1018]  SEEGHET

[1019] TR AR H A Bt LA K A 1) 4% Sk 451 R S5 491 388 4 7 B IR 4 S, REZENIANE IE 3L
TR .

[1020]

75



CON 104411701 A OB P 63/97 T

%5 X

br T U

CI A5 L

d R

dd R T A U

DAD AR B R A

DCM AR

DMF N, N- WP L A e

DMSO T R AR

eq. =)

ESI HLE 3 (ES) 14k

h /NI

HPLC o AR ATk

LC-MS WA (- Bk

m 2 Hlg

min e

MS JRREL

NMR el AR pe s Wi S)LL ppm e B
LAY, Wi DMSO 5 5k
M 2.50 ppm KR IEA AL

q U U

rt E 4]

S REENIES

t I

UPLC e SO A (8,35 v

[1021]  HARAE S BAAMEEF AN R@F TR o

[1022] A< HOE SR 19 & B 188 5 THE ok DA SE R 5k Ui B 5 JF A BB DUATAR 7 20FR il

AR

[1023] B ARSZIGHEAR

[1024] 4 IRAETE A i Ui 0 DL ARSI HEA A1y NUR W& T2, 1 oK =5 FE T BE ¥ 58 i

(IR o S FH AT 2 B ) s B mT AR s R WL S AR T Biotage Initator®7Fik
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EAT o FWE PSR FE ARt N A 1) S5 I N ) 17 R A8t g T8 381 s s 3L P2 2 i PR T8 5 e I B T
MR AR A BH 18 77 V25 il 2 T4k & 0 R0 AR A4 R BE 75 B2 4li4b « AL S I 2l 4b B AU R
N AR, IF o] UAE RSP AL AH AL S 0 ik fERRER S0 T, nTBe A T B4t
FERSCIE LR, BT AL & a] LB R 45 R 4l o 782850, Bl LR &35 s e T
Pidkek Lras i, ERACE O, IR fb &9l Lol ik e, e )2 PR A e b A7 alidk,
SLAST A9 G PRI 78 (R IR JRS /N, 9 Gk B Separtis 4N Isolute® Flash iR 8 Isolute®
Flash NH, FEi% 5 Tsolera HEZ4iLIX (Biotage) LA PENE LI Okt / LBR LBEEL DCM/ F
BEIBE WA A FEREEE UL T, Bk &9 ] LU ik il 46 24 HPLC SRk AT 44k, HAE H
W AN AR E BE ARSI ZE AN/ BT 4R Ha 55 & 1 T A Waters H ZDALA S G181
PRI 78 AR R LR o] DA, B33 = 2 B2 B R ol G 7K PR 0 v 2 7K R 2 15 P ek R )
Yo, EFLGHT, W ESCHTA gtk 77 mT DAt R % U oA ik s R M B
FE [0 AR % B AL A4, AN, 70 2 A R AR B AL S0 BT 0T, G =51 L IR h B TP IR
#h, BUEAE R TR I AR R B AL A IS B0 T, W ko IR S A (%) B mT DLIE i ARty
AN R TR BBl 73253 e A R L s ek e e B X, B 16 0 R 0 B 5 1 A 2
E o N PR QAR SC TR 70 B A R B S 0 OB 28 Clan 2k s akss ) A
SEME—IE A, Ho B4k &9 m] LUSE T A4 200 e DU e i J AR AR 2 id e

[1025] DA SE o) A O R I0CR 5 43 B2 55 DL R B /R A FH AR AR 4 7y o Il ey o
A5 BT E R ORI B BB R VR R A o, FF FLd I AR F i i L I N RV A A
T P GRS A A — DAl . AR “AEILA IR YA TR AE ) 15mm [ He /N )
EH Buchi Beis#8 k%, FTAIESLIEERE (°C) &, RIZIE,

[1026] 4 T FEUFHh AR A A B, 7 tH AR SIERAs] o 1R S8 S T BB B i, FEA
fife Ay LAATAR] 7 2K PR A e BRI o AR SCPTER B T A HE AR 3 SRR 5 | I AN AR S
[1027]  Z3#7 24 LC-MS 44

[1028] Bt ¥y AR SZ 6 334 A 25 B () LC-MS— $0d 48 (BRAE S il ) LU 44 -

[1029]
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Waters Acquity UPLC-MS: —JCH#E AT A, FF S B8

R4 ‘ ‘
2%, BEHEEE, PDA, ELSD, SQD 3001 58 ZQ4000
% Waters Acquity UPLC-MS: oI A B, FF i B2

#%, PDA, ELSD,

£2: Acquity UPLC BEH C18 1.7 50x2.1 mm
Al= 7K +0.1%F %

A2= /K +0.2%%

Bl= ZJ%

B 0-1.6 min 1-99% B, 1.6-2.0 min 99% B
JRIE: 0.8 mL/min

B

Vil 60°C

HFE: 2.0 pL

20 DAD #1475 210-400 nm -> W&{HE
ELSD

MS ESI+, ESI- Switch -> Rl [l
JriE1:  Mass_100_1000

JiE2:  Mass_160_1000

J¥E3:  Mass_ 160 2000

J¥%4: Mass 160 _1000 BasicReport
J¥E5:  NH; Mass 100 1000

75k 6:  NH; Mass 160 1000

[1030] il & 24 HPLC 4544

(10311 7R AL O S B A aA H B il 46 2 HPLC 4idb " (RS ) BAR 4AF

[1032] 372 (M ETAIS - vk B) -
[1033]

T
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Waters Aqeuity UPLC-MS: —JCIEFIE A, PR B
R HOR s FE RS, PDA, ELSD, SQD 3001
FE: Aqeuity BEH C18 1.7 50x2.1mm
B A= K +0.1% Wi
B= &
R 0-1.6 min 1-99% B, 1.6-2.0 min 99% B
P : 0.8 mL/min
B 60°C
pri e 2.0 pL.
il DAD 43 [# 210-400 nm
MS ESI+, ESI-, H$iy5 [ 160-1000 m/z
ELSD
[1034] )72 .
[1035]
Waters HBh404L R YE: % 2545, PR LA 2767, CFO,
R DAD 2996, ELSD 2424, SQD 3001
i XBrigde C18 5um 100x30 mm
A A= K +0.1%F @&
B= &Jf
B 0—1 min 1% B, 1-8 min 1-99% B, 8-10 min 99% B
LI 50 mL/min
ﬂ)ﬁ rt
VK : max. 250 mg / 2.5 mL DMSO &{ DMF
HEFE: 1x2.5mL
Kl DAD #4435 [l 210-400 nm
MS ESI+, ESI-, 475 160-1000 m/z
[1036] M HPLC 44
[1037] i 9 FL AR SEE B o P 2 H 9 T4t HPLC— B4 LA R 41
[1038] 73 #r7

[1039]
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E3 Dionex: % 680, AST 100, Waters:UV-Detektor 2487

P Chiralpak IC 5um 150x4. 6mm

BR[Ok / OFE 80:20+0. 1% 2%

VRIE - 1. OmL/min

wE . (25T

Wi |1 Omg/ml 2 / R 1:1

R (5.0l

;. [Uv 280nm

[1040] |27 .

[1041]

% Agilent: Prep 1200, 2xPrep Pump, DLA, MWD, Prep FC, ESA:
o Corona

E: Chiralpak IC 5um 250x30 mm

gL Ot/ LI 80:20 + 0.1% - L Ji%
L : 40 mL/min

YnEI'L}E 1t

W 660 mg /5.6 mL 2.

BEFE: 8x 0.7 mL

iR/ UV 280 nm

[1042] PR Ao 5 A

[1043] 401 Bt/ f HL A4 SE B0 4R T BT i) Ol b (PRIE ) AR RS AL $R {8 Biotage
Isolera 4tk 2%, FARULHIZ I www. biotage. com Eff) “Biotage 7=/ H 3%,

[1044]  JEJE 45 BIHA &

[1045]  7E DMSO 1 T~ 589nm ¥ £:.20 ‘C . ¥ F& 1. 0000g/100mL £ 43 i [&] 10 5. JE J5 f&F
100. 00mm T M = HEE

S HE 51
[1046]  FR[EARIE RK
[1047]  whju)fk 1-1-1
[1048]  1-(4- L5 -2, 6- 5 FE) -1, 4, 5, 6- WAL M [c] mbme -3- 5 &
[1049]
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CH

%
[1050] 7EA AT, H 3.40g 1,4,5,6- VIS 3 & — 4% JF [c] nibme -3- JIF (CAS-RN
851776-29-9) (25. 5mmol, 1. 00eq. ) 7E 35mL T-45 DMF HH & fif . TN 7. 05g 2- (RFEL) -5- &4
S IE -1, 3- K (28, Immol, 1. 10eq. ) F19. 98g i ERHE (30. 1mmol, 1. 20eq. ) , JFFEEIR T
PR B M DCM FIZK , #4 7ACHH FH DOM P38 IR, H-A HTUAH FH 3h /K W, IF IR BT 1%
B, il P kAt (Ot / BT TR EBE - O 100-70% ), LIS 2
1. 07g (3. 45mmol, 14% ) 43 M4l B Artb 54 o
[1051]  '"H-NMR (300MHz, DMSO—d,) : & [ppm] = 1.27(t, 3H), 2. 11 - 2. 23 (m, 1H), 2. 38-2. 45
(m, 1H), 2. 54-2. 68 (m, 4H) , 4. 02 (q, 2H), 5. 22 (s, 2H), 6. 71 - 6. 79 (d, 2H) »

[1052]  mfn el (SM = JsURk ) , S adAH R B A i) 4 L Hp )ik
[1053]
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1-122 "H-NMR (400MHz,
I-2-#°F | DMSO-dg): & [ppm]=
SM: H)-1.4.5.6-00 1239 - 2.46 (m, 2H), 2.57
CRLEN ARSI |- 2,67 (m, 4H), 533 (s,
BSITIEN0.0 [c]UEME-3-1F | 2H), 7.06 - 7.47 (m, 4H).
?“3
O 1
H-NMR (300MHz,
1-1-3 14T DMSO-ds): o [ppm]=
H)-1,4.5.6.11 2.34 - 2.44 (m, 2H), 2.55
SM: ’ﬁﬁﬁ}izg‘}?%# ~ 2.62 (m, 4H), 3.70 (s,
CAS-RN s | 3H), 5.19 (s, 2H), 6.85 -
[N 4e-3-
851776-29-9 6.92 (m, 2H), 7.17 - 7.22
(m, 2H).
'"H-NMR (500MHz,
114 DMSO-dg): o6 [ppm]=
1-(2-FF 1.63 - 1.80 (m, 4H), 2.53
SM- bR H)-4,56,7-T0 |- 2.65 (m, 3H), 5.37 (s,
CAS.RN N Si-1HWM-3- | 1H), 545 (s, 1H), 7.14
el 4;_23_7 / i =7.27 (m, 3H), 7.27 - 7.33
(m, 1H), 7.37 - 745 (m,
\\N 1H).
[1054]  rhfa)fk 1-2-1
[1055]  1-(4- L%UHE -2, 6- % F2E) -1, 4, 5, 6- WHEAFA R ZJAIF el mbme —3— Rl
%
[1056]

CH

NH
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[1057]1 ¥ 7.73g 1-(4- L5 JE -2,6- 5 K& )-1,4,5,6- PUSA 3 % 4 IF [c] b
M —3- i 1-1-1(25. 5mmol, 1. 00eq. ) 7F 100mL FFEEH 7%, E=IR T MA 7. 65mL A
)RR (2. 23g, 41. 3mmol, 1. 62eq. ) , i R NMIREWITEZ W THEFE 4 /NN o A 2. 36ml &
R (2.45g,41. 3mmol, 1. 62eq. ) Fl 2. 05g &AL E (38. 2mmol, 1. 50eq. ) , IK & MR A W) AE
S50C THFEN R RGN WRAT, W R i yE I R ES . W UB IR AE KR 2h IR K
B (AN) BT o I DM, ¥4 7K )2 F DOM B R /K JE H I N S ES (2N) LA
EF| pH 12, ¥KZH DOM/ AR (4:1) ZEEIR HEIFRAVUE R IES T8, &
TWRAE LR R 2. 67g (7. 99mmo], 31. 3% ) AyHT4EN B ARtk 54 .

[1058] 'H-NMR (400MHz, DMSO-d,) : & [ppm] = 1.27(t, 3H), 2. 40-44 (m, 2H), 2. 51 -
2. 56 (m, 2H), 2. 63 - 2. 67 (m, 2H), 4. 02 (q, 2H), 5. 16 (s, 2H), 6. 69-6. 75 (m, 2H) , 7. 63 (br.
s, 3H).

[1059] i Frn By sUkE (SM = Uik ) , 18 ik AH [A] B R il 28 AR Hh TRl i

[1060]

&
O 1
H-NMR (300MHz,
DMSO-dg): ¢ [ppm]= 2.33 -
122 1-(4-FEFER | 2.53 (m, 4H), 2.56 - 2.65 (m,
N %)—1\,4,55-@% 2H), 3.69 (s, 3H), 5.09 (s,
S 113 ] /N MR MIF[e] | 2H), 5.98 (br. s., 3H), 6.82 -
meme-3-F K | 6.93 (m, 2H), 7.12 — 7.17 (m,
NH 2H).
H,N
K@ "H-NMR (300MHz,
. DMSO-dg): 8 [ppm]= 1.50 -
1-2-3 - HZRT | 1.75 (m, 4H), 2.50 (t, 2H),
N F 2)-4,5,6,7-V1 =,
“y s | 260 (t, 2H), 5.24 (s, 2H),
SM:1-1-4 \ / e 6.11 (brs, 3H), 690 - 7.02
NH | (m, 1H), 7.08 - 7.23 (m, 2H),
7.26 - 7.39 (m, 1H).
H,N
"H-NMR (400MHz,
Lz 1-Q2-FF DMSO-dg): & [ppm]= 2.43
N, F F5)-1,4,5,6-PUSL | (dd, 2H), 2.49 - 2.57 (m, 2H),
Ml \ /N PRI 3] |2.63 (t, 2H), 523 (s, 2H),
' NELE-3-FF K | 6.05 (br. s., 3H), 7.08 - 7.25
NH (m, 3H), 7.28 - 7.42 (m, 1H).
H,N
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[1061]  HH[Ajfk 1-3-1
[1062] 3, 3- X ( —FFLEIL ) -2- FEIENIERIH &
[1063]

[1064] ¥ 360g 1- A T & FE -N,N, N, N - V4 FF 3 A k¢ — 1% (Bredereck’ s reagent)
(2068mmo1, 1. Oeq. ) Fl 150g F4EIEZNE (2068mmol, 1. Oeq. ) {E 80°C NHiHk 18 /Mit. ¥
MNRAYE T WG . kil iE i B IR A4k LIS 2 117¢ (687mmol, 33. 0% ) 43 AT 2E i
AT R H R &9

[1065]  'H-NMR (400MHz, DMSO-dy) : 8 [ppm] = 2. 23 (s, 6H), 2. 29 (s, 6H), 3. 23(d, 1H), 3. 36
-3.41(s, 3H), 4. 73(d, 1H).

[1066]  HrlA)fA 1-4-1

[1067] 2-[1-(4- & % 2 -2,6- = 50 % & )-1,4,5,6- W & 3 & = % IF [c] Mt
e —3— & ]-5— FIAIEMERE —4- fZ 1 &%

[1068]

N
\NP NH,

[1069] F 4.21g 1-(4- L5 & -2,6- & 74 )-1,4,5,6- PO FF 6 — 4 FF [c] it
e —3— FIPK 1-2-1 (13. 2mmo1, 1. 00eq. ) 7E 47mL 4 3— 2 -1 TEEPBIF, EE VAR T
BN 0. 26mL WEIE (2. 63mmol, 0. 20eq. ) F13.09g 3, 3- M ( AL ) -2- AN IE
1-3-1(18. Ommo1, 1. 37eq. ) , HAE 100°C WML T b I 4 o ¥ [ SR A W U ¥4 41,
JEHUTUE, FH 3- 2k -1 TEERGR, JF7E 50°C LR3I 1. 77g (4. 41mmo1, 33. 5% ) 734
4y Bt &4
[1070]  'H-NMR (400MHz, DMSO—d,) : & [ppm] = 1.27 (¢, 3H), 2. 35-2. 45 (m, 2H), 2. 52-2. 60 (
m, 2H) , 2. 63-2. 72 (m, 2H), 3. 78 (s, 3H), 4. 02 (q, 2H), 5. 11 (s, 2H) , 6. 60 (br. s, 2H), 6. 69-6. 7
9 (m, 2H), 7. 80 (s, 1H).
[1071]  LC-MS:
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[1072] AT REIIERE (SM = J50RE ) , T8 AH A PO AE 4% DUT R Rl -
[1073]
F
"H-NMR (300MHz,
- 2-[1-(2-FF DMSO-dg): & [ppm]= 2.33 -
3)-1,4,5,6-V04 | 2.47 (m, 2H), 2.55 — 2.60 (m,
- I AR I | 2H), 2.65 - 2.78 (m, 2H), 3.78
13 Me-3-351-5- 4R | (s, 3H), 5.22 (s, 2H), 6.61 (br. s,
FEmEnE-4-f% | 2H), 7.09 - 7.26 (m, 3H), 7.27 -
7.40 (m, 1H), 7.81 (s, 1H).
'"H-NMR (300MHz,
P DMSO-dg): & [ppm]= 1.52 -
1-4-3 %:ES;%’?E o | 179 (m, 4H), 250 - 259 (m,
- P}_Jg[@_f‘“ 2H), 2.69 - 2.81 (m, 2H), 3.79
SM: e e | (85 3H), 5.24 (s, 2H), 6.60 (br. s,
F]-5- T A ik
1-2-3 - 2H), 6.90 - 7.02 (m, 1H), 7.07 -
723 (n1, 2H), 7.26 - 7.38 (m,
1H), 7.81 (s, 1H).
7
0
"H-NMR (300MHz,
5-F% FL-2-[1-(4- | DMSO-de): 8 [ppm]= 2.34 -
L4 N, 4R S 2.45 (m, 2H), 2.51 — 2.54 (m,
| N Ho)-1,4,5,6-PU5 | 2H), 2.67 — 2.71 (m, 2H), 3.69
Lo e 3E et | (s, 3H), 3.79 (s, 3H), 5.09 (s,
=N M3 FETWERE-4- | 2H), 6.58 (br. s, 2H), 6.85 —
N\ P e 6.89 (m, 2H), 7.13 = 7.17 (m,
2 2H), 7.81 (s, 1H).
O—~cH,
[1074]  Hhju)fk 1-5-1
[1075]  2-[1-(2- FFZ) -1, 4,5, 6~ USRI 455 [c] mbme —3- 2 1-5- (ngmpk —4- 2 )

WEIE —4, 6 Il 2
[1076]
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[1077]  # 75mg 1-(2- % 'K 2 )-1,4,5,6- W4 & 3 % = 4 IF [c] mb M -3- 1 ik
1-2-4(0. 29mmo1, 1. Oeq. ) F1 44mg " Wk —4- JE 75 — B [0. 29mmol, 1. Oeq. ; X T il 4 &
W, :H. Gold F 0. Bayer, Chem. Ber. 94, 2594 (1961) ] 7F /b & DCM 1 & 7%, 3F % I 5 1 &
FHARE TR BB 105°CT MA— /N o KR ™ o 18 o P ik a4, 459 21
86mg (0. 21mmol, 72% ) 43 M4l B ARtk 54 o

[1078]  'H-NMR (300MHz, CDC1,) : & [ppm] = 2. 39-2. 59 (m, 4H), 2. 78-2. 93 (m, 2H) , 2. 94-3.
13 (m, 4H), 3. 73-3. 91 (m, 4H) , 4. 95 (br. s. , 4H), 5. 37 (s, 2H), 6. 96-7. 13 (m, 3H), 7. 19-7. 26 (
m, 1H).

[1079]  "r[EfA 1-6-1

[1080] 2-[1-(2- M F3E)-1,4,5,6- VUE A % — 4 3 [c] meme —3- 3 1-5- F
WE —4, 6- &Il #%

[1081]

L

B

)

N F
N
\ /
—=N
NH
N N / 2
HN O—CH,

[1082] % 100mg 1-(2- % ¥ %% )-1,4,5,6- W4 & ¥ & = M JF [c] b me —3- 1 ik
1-2-4 (0. 39mmo1, 1. Oeq. ) F1 37mg A & 3 W — B (0. 39mmol, 1. O0eq. ; X T #l %% &
U1, :US2003/144538A1, 2003) £F ImL DMF FP %5 fift. IR & W 4 B 4, T 100°C F
Tk 30 43 Bl NN 10mL 7K, R 5 UTUE, R R 8, IR i PO el vh a4k, 15 3
66mg (0. 19mmol, 48% ) Z3 M4l i) B Arib 54 o
[1083]  'H-NMR (300MHz, DMSO—d,) : & [ppm] = 2. 34-2. 43 (m, 2H), 2. 56 (m, 2H), 2. 71 (m, 2H)
,3.51(s, 3H), 5. 20 (s, 2H), 5. 87 (s, 4H), 7. 10-7. 23 (m, 3H), 7. 29-7. 41 (m, 1H).
[1084]  Hr[E A 1-7-1
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[1085]  N-{6-%24 -2-[1-(2-®FHE) -1, 4, 5, 6- P L 40 IF [c] bk —3- 3 ]-5-
AR —4- Jk | -2 FAESE SRR A%

[1086]
N\\ F
N
\
—=N

N /’ NFE

H,C }H O—CH,
O

[1087] ¥4 300mg 2-[1-(2- ¥ ) -1, 4,5, 6- WA K I [c] mbmk —3- % J-5-
SIEWEIE —4, 6— — % 1-6-1 7E 3. 8mL. DMF "1 &i¥. MIA 86mg — ZJ#% (0. 85mmol, 1. Oeq. )
1 92mg AR ZE £ WE L (0. 85mmol, 1. Oeq. ) , 2R i 4 BT 45 1) e B ¥R A P 7E 50 °C F i 4
D /NIt S T RO 56 4, N A 4 64mg = 2 % (0. 64mmol, 0. 75eq. ) A1 69mg F 48, F&
LR (0. 64mmol, 0. Theq. ), FF 44 B VF WAL 50 °C F I # By /b Ifo ¥ H I K 76 8¢
SR G A8 SN SR AL BN K B0 pH A Y 22 7. B UTIE R S Sk P E A T, 15 3
267mg (0. 63mmo1, 74% ) HAMLEW . MY FON T3 — P2 2 4l ,

[1088]  'H-NMR (400MHz, DMSO-d,) : & [ppm] = 2. 39-2. 45 (m, 2H), 2. 55-2. 62 (m, 2H), 2. 71—
2.76 (m, 21), 3. 33 (s, 31), 3. 56 (s, 3H), 4. 13 (s, 2H), 5. 24 (s, 21), 6. 75 (br. s, 21), 7. 11-7. 2
5(m, 3H), 7. 26-7. 41 (m, 1H), 9. 38 (s, 11).

[1089]  rhjujfk 1-8-1

[1000]  FIR —4- 20k —2-[1-(2- L F2E ) -1, 4,5, 6- WA 43 [c] mEme -3- & ]
WERE —5- B (L:1) K&

[1091]

[1002]  #15.61g 2-[1-(2- ] F2E) -1, 4, 5, 6= PIEI R HGTF [c] MEME —3- % ]-5- 44,
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SEWERE ~4- f% 1-4-2 (16. 5mmol, 1. 00eq. ) £F 680mL T4 1— FFILNLIE 47 —2— B s fd. N
A 1. 14g BRERAP (8. 27mmol, 0. beq. ) FH 3. 40mL ZEAR My (33. lmmol, 2. 0eq. ) » B IR-GWAE
190°C I #HELEE R BEFE 0. Bho SR 5 ¥ S N IR A IAE 21 ML N AL B /K S RN 228 DOV S TR
BE (4:1) Z [R5 RANUZ BB TR, JF W4 o i Pl ik el AR, 15 2
6. 60g (17. Ommo1, 100% ) A PR BALEW . ¥ 170mg il i HPLC 3P4tk 133143
Wi B ARk &4 :53mg.

[1093] 'H-NMR (400MHz, DMSO-d,) : 8 [ppm] = 2.36-2.45(m, 2H), 2
53-2.61(m, 2H), 2.64-2.75(m, 2H),5.22(s, 2H),6.47 (m, 2H), 7. 14 -
7.21 (m, 3H), 7. 29-7. 40 (m, 1H), 7. 61 (s, 1H), 8. 10 (s, LH).

[1094]  r[E]fA 1-9-1

[1095]  N-{6- %3 —2-[1-(2- FFEE) -1, 4, 5, 6- WAL HmH [c] mbmk-3-3E ]-5-F
SEIEMEIE —4- FE b LW A%

[1096]

N
N NH,

H,C

[1097]1 % 50mg 2-[1-(2- 3L ) -1, 4, 5, 6- DU FF IR 45 3F [c] mbme —3- 5 ]-5- FI4,
FEmEE -4, 6— % 1-6-1 E 0. 7mL DMF P& . A ldmg =2 % (0. 14mmol, 1. Oeq. ) FH
14mg LBRHT (0. 14mmol, 1. Oeq. ) , RS54 P15 I R NVR-AHAE 100°C T I =/~ o 28 T &
N5E4, MR8 dmg = 2% (0. 04mmol, 0. 3eq. ) FI 4mg ZFREF (0. 04mmol, 0. 3eq. ) , I ¥4
REWAE 100°C T MAGER . 12 HIIF KRR, S8 Ja Kk 9 FH DOM 255, 38 o Pladt (.3
Ak, 153 25mg (0. 063mmol, 45% ) 43 Hral i) H stk &4

[1098]  '"H-NMR (300MHz, DMSO—d,) : & [ppm] = 2. 12(s, 3H), 2. 35-2. 44 (m, 2H) , 2. 51-2. 61 (
m, 2H), 2. 67-2. 79 (m, 2H), 3. 54 (s, 3H), 5. 23 (s, 2H), 6. 73 (br. s, 2H), 7. 08-7. 25 (m, 3H), 7. 2
8-7. 41 (m, 1H), 9. 50 (s, 1H).

[1099]  SZjflfL54

[1100]  SEZjfs] 2-1-1

[1101]  2-[1-(4- & % % -2,6- = G F £ )-1,4,5,6- W9 & ¥ & = M JF [e] b
e —3— & ]-5— FIAIE N-(nibhe —4- 55 ) MERE —4- JZ Rl &

[1102]
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CH,
r/
F O
N F
Wi =N
Y
N \ N
L H
0—CH,

[1103] ¥ 1.74g 2-[1-(4- &5 F -2,6- ~H % )-1,4,5,6- P& IR & 4 IF [c]
nic M —3- E 1-5- B AR R W g —4- % 1-4-1(4. 34mmol, 1. 00eq. ) \ 1. 26g 4— J& it mg Zh
M #h (1:1) (6. 50mmol, 1. 50eq. ) \540mg (R)—(+) -2, 2" = X ( = X BB L) -1, 7 - |t 2%
(0. 867mmo1, 0. 20eq. ) < 1. 66g FL T FEEh (17. 3mmol, 4. 00eq. ) F1 198mg = ( Z W FFREPIHE )
T4 (0) (0. 867mmol, 0. 20eq. ) 7E 23mL T4 DMF &%, AR T, T 100°C I 4%
TRE N PLEE 24 /BT o 5 S NTR A YE AT S B KA AT DOV ST RE (4: 1) 2 (843 B
o B DOV AR (4:1) 2N IR . ¥-5 FFRIA N SRk BE%: R IR T8
TR GA . I PRI Y . Bkl i P vk (Cke (50-100% )/ LR L Bs
M ZEE (0-100% )/ L) 4lifk, :655mg (1. 29mmol, 30% ) 43 #rali k) B it s,
[1104]  'H-NMR (400MHz, DMSO—d,) : 6 [ppm] = 1.30(t, 3H), 2. 51-2. 54 (m, 2H), 2. 62-2. 70 (
m, 2H), 2. 73-2. 81 (m, 2H), 3. 97 (s, 3H), 4. 05 (g, 2H), 5. 19 (s, 2H), 6. 73-6. 84 (m, 2H), 8. 03-8
.11 (m, 2H), 8. 17-8. 23 (m, 1H), 8. 31-8. 39 (m, 2H), 9. 26 (s, 1H).

[1105] s pg okl (SM =50k ) , 18k AH A R VR il 25 LA R AL G4

[1106]
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F 'H-NMR (300MHz,
DMSO-dg): & [ppm]= 1.55 -
2-[1-Q2-F 1.69 (m, 2H), 1.69 - 1.82 (m,
2-1-2 L
3£)-4,5,6,7-VU4 | 2H), 2.57 - 2.67 (m, 2H), 2.71
-1 H-W8| Me-3-45]-5- | - 2,79 (m, 2H), 3.95 (s, 3H),
SM: Y .
1-4-3 FPAFE-N-(HEmE | 5.29 (s, 2H), 7.14 - 7.26 (m,
o A-FWEIE 47 | 3H), 8.02 - 8.10 (m, 21, 8.10
(s, 1H), 8.21 (s, 1H), 8.30 -
8.39 (m, 2H), 9.25 (s, 1H).
P '"H-NMR (400MHz,
© DMSO-dg): & [ppm]= 2.39 -
5-M4EFE-2-[1-(4- | 2.46 (m, 2H), 2.52 - 2.60 (m,
2-1-3 R 2H), 2.77 (t, 2H), 3.70 (s, 3H),
P \ F5)-1,4,5,6-V0%, | 3.95 (s, 3H), 5.15 (s, 2H), 6.87
SM: \ / — R I | - 6.91 (m, 2H), 7.21 — 7.24 (m,
1-4-4 v N/ | ME3ELN-GIIE | 2H), 7.98 - 8.09 (m, 2H), 8.19
N AFEBE A | (s, 1H), 8.30 - 8.41 (m, 2H),
—( " 9.23 (s, 1H).
O—CH, LC
'TH-NMR (300MHz,
DMSO-de): & [ppm]= 2.48 -
2-[1-2-8F | 2.51 (m, 2H), 2.56 - 2.64 (m,
2-1-4 H)-1,4,5,6-V440 | 2H), 2.73 - 2.84 (m, 2H), 3.61
N, F SN VN
LN oy | R ESEH ML | (s, 3H), 5.25 (s, 2H), 6.54 (s,
SM: { \ Me-3-%E]-5- 4 | 2H), 7.09 - 7.28 (m, 3H), 7.30
1-6-1 =N -N-(UHEE -4-FE)% | - 7.40 (m, 1H), 7.80 - 7.91 (m,
Nw H We-4,6-J | 200, 8.21 - 8.32 (m, 21T), 8.82
H N O—CH, (s, 1H).
'"H.NMR  (400MHz, &
(@ form-d): & [ppm]= 2.45 - 2.66
. (m, 4H), 2.74 - 2.88 (m, 2H),
2-[1-(2-FF
- N F H)1.4.5.6. M4 2.94 - 3.06 (m, 2H), 3.25 - 3.43
\ =N TN (m, 2H), 3.71 - 3.87 (m, 2H),
\ PRI | 5507 5 10 (m, 2 :
. p " : 91 - 410 (m, 2H), 4.95 (s,
SM: =N M- 3- -5 - (R bk
N A 2H), 5.41 (s, 2H), 7.00 - 7.20
1-5-1 Ny, H ~4-FE)-N-(IL g -4-
SEYTE-4,6- (m, 3H), 7.27 - 7.34 (m, 1H),
HN Nw . ’ 7.72 (d, 2H), 8.23 (s, 1H), 8.45
&O (d, 2H).
[1107]
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"H-NMR (300MHz,
DMSO-dg): & [ppm]= 2.49 -

2-[1-2-% % 2.56 (m, 2H), 2.56 - 2.66 (m,
2-1-6 H)-1,4,5,6-V04 | 2H), 2.74 - 2.83 (m, 2H), 3.95
R AEmIH e | (s, 3), 5.28(s, 2H), 7.14 - 7.26
SM: M-3-31-5- 48 | (m, 2H), 7.26 - 7.43 (m, 2H),
1-4-2 K -N-(HEWE-4-FE)E | 7.99 - 8.09 (m, 2H), 8.18 (s,
L%\g I -4-Jf2 1H), 8.30 - 8.39 (m, 2H), 9.25
- (br. s, 1H).
. '"H-NMR (400MHz,
. | DMSO-dg): & = 236 -
A(2-[1-Q-T 6) [ppm]
| 245 (m, 2H), 2.54 - 2.69 (m,
2-1-7 FH-1,4,5,6-U5,

B 1% ALl 4H), 3.99 (s, 3H), 5.27 (s, 2H),
\ = T 1716 — 729 (m, 3H), 731 -

SM: \ / g-3-55]-5- A ,
4.3 N W43 SO 741 (m, 1H), 8.16 - 8.26 (m,
NL%»M N | i% 1), 8.30 (s, 1H), 8.65 (d, 1H),

N . 8.84 (s, 1H), 9.04 (s, 1H).
O—CH,

"H-NMR (300MHz,
. | DMSO-dg): & [ppm]= 2.51 -
[ ; %2)'[11;(??5 s | 2:54 (m, 2H), 259 - 267 (m,
2-1-8 Ny F = Br W ﬁ'[ ]?tt 2H), 2.71 - 2.80 (m, 2H), 3.05
\ ( i o 3%‘] : (ﬂ%ﬂ% - 3.16 (m, 4H), 3.79 - 3.91 (m,
SM: =N Y% ool 4H), 5.30 (s, 2H), 7.15 - 7.26

~4-FE)- S
1-5-1 Ng H u; ;ﬁ;@)’;gn% i ét (m, 2H), 7.31 - 7.43 (m, 2H),
AT ETRET 7,80 - 7.91 (m, 4H), 8.29 - 8.39

N:/ / H <\|74> —& (m, 6H).

O
K@ 'H-NMR (400MHz,
P DMSO-d¢): ¢ [ppm]= 248 -
2-[1-Q-FE

. w A6 | 236 (m 2H), 262 - 271 (m,
( - S 2H), 2.74 - 2.88 (m, 2H), 3.70

/ IR A6 I [e]nik
\ A | (s, 3H), 530 (s, 2H), 7.13 -
SM: =N 7 | WSS TR |50 0 2H), 731 - 743 (m
e N 2 (1 I])—‘?_ _ . y 3 T . 3
1-6-1 Ng N ;%éa\;n* ;%’E % 2H), 7.99 (d, 4H), 8.33 (d, 4H),

N o—on, AESIIERO—IE ] g 06 (s, 2H).

[1108]  Hirtb G 54825

[1109]  SZjf) 2-1-10

[1110]  N-{2-[1-(2- 9 F 2 )-1,4,5,6- VWU & 3 & — & JF [c] mbmk -3- & 1-5- F1 4
F —6- (ke —4- FLE IS ) weng —4- 5 | -2- I S i 2%
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[1111]

[1112] K 50mg N-{6- 2 & —2-[1-(2- & % 2k ) -1, 4,5, 6- P &0 0 1% = 06 IF [c] At
Mp —3—FE 15— FIAR FEMENE —4—-FE } —2—- & 3E 4 WEIE 1-7-1 (0. 12mmo1, 1. 00eq. ) «25mg4—JR
MR R ER (1:1) (0. 13mmol, 1. 10eq. ) +10mg (9, 9— — FIHE —9H— Il —4, 5— — 3k ) W (=
2% 3 B8 ) (0. 02mmol, 0. 15eq. ) 115mg Bk ER 4 (0. 36mmol, 3. 00eq. ) F1 2. 6mg — [ B8 40
(0. 012mmo1, 0. leq. ) 7E 0. 5mL T4 DMF h &%, FERA T, T 106 CHRIB#HEE T
Pt 2 /N ROVIRE W KRS AT AN EhIR/K W pH T 2 7. 5, FRRHL 0
DCM 28, -5 I A HLUZE IR T BT s il . Fh i i ad Pood (v aiin,, 19 31
29mg (0. 06mmo 11, 49% ) M2l HAr AW o

[1113]  'H-NMR (300MHz, DMSO—dg) : & [ppm] = 2.48-2.55(m, 2H), 2. 57-2. 67 (m, 2H), 2. 76—
2. 86 (m, 2H), 3. 34 (s, 3H), 3. 65 (s, 3H), 4. 17 (s, 2H), 5. 29 (s, 2H), 7. 13-7. 30 (m, 3H), 7. 30-7
.42 (m, 1H), 7. 88-7. 99 (m, 2H), 8. 30-8. 42 (m, 2H), 9. 44 (s, 1H), 9. 95 (s, 1H).

(114l fPREIIEEE (SM =8k ) , B AH R IR H & LU A5 -

[1115]
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i

R B

80/97 1T

2-1-11 NG F

SM:

N
1-9-1
N w

N-{2-1-2-FF

F)-1,4,5,6-P15

M A et

-3-5E1-5-F 4R,

Fe-6-(ME e -4-F

RF MBI -4-FE Y
b i

'"H-NMR (300MHz,
DMSO-de): 6 [ppm]= 2.15 (s,
3H), 2.49 - 2.53 (m, 2H), 2.57
- 2.68 (m, 2H), 2.72 - 2.90 (m,
2H), 3.64 (s, 3H), 5.28 (s, 2H),
7.11 - 7.46 (m, 4H), 7.95 (d,
2H), 8.33 (d, 2H), 9.36 (s,
1H), 10.06 (s, 1H).

2-1-12

—N
SM: \ 7
==\
1-8-1 NQL_4?—_Q p NH,

4-({2-[1-(2-F '~
F5)-1,4,5,6-V14
B W et
_3-JE]-5- 50 3L
I IE -4- L VR 3L

"H-NMR (400MHz,
DMSO-dg): ¢ [ppm]=2.51 -
2,58 (m, 2H), 2.61 - 2.72 (m,
2H), 2.79 - 2.91 (m, 2H), 5.31
(s, 2H), 7.17 - 7.28 (m, 2H),
728 - 7.35 (m, 1H), 7.35 -
7.44 (m, 1H), 7.68 - 7.80 (m,
1H), 7.99 - 8,08 (m, 1H), 8.30

5)-1,4,5,6-IA

IR I [e]ntt

W-3-FE 4= (ML e

AT LR E
-5

2.56 (m, 2H), 2.59 - 2.68 (m,
2H), 2.81 (t, 2H), 5.29 (s, 2H),
7.16 - 7.29 (m, 2H), 7.29 -
7.45 (m, 2H), 8.00 (s, 1H),
8.02 - 8.09 (m, 2H), 829 -
8.38 (m, 2H), 9.14 (br. s., 1H),
10.70 (br. s., 1H).

. 754
o Kapet - 8.39 (m, 1H), 8.44 - 8.50 (m,
1H), 8.86 (s, 1H), 9.08 - 9.16
(m, 1H), 11.81 (s, 1H).
"H-NMR (400MHz,
/@ 2 [ DMSO-dg): & [ppm] = 2.50 -
N

2-1-13
\ F
| N
SM:
1-8-1 ' —N
.a
OH
[1116]  SEZjEfs] 2-2-1

[1117]

[1118]

2-[1-(4- & | -2,6- — 5

N )-1,4,5,6- W0 & M R M I [ed
W —3— L J—4- (RIEIE —4— FREHE ) MEIE —5- Byl &
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CON 104411701 A OB P 81/97 7

[1119] ¥ 461mg 2-[1-(4- L5 FE -2, 6- W K5 ) -1, 4,5, 6- WUEIA L 47 [c]
M —3— 3L 1-5- FPAEIE —N=- (nEme —4- 3% ) BEmE —4- % 2-1-1 (0. 964mmo1, 1. 00eq. ) 7E 42mL
Tk 11— BRI bE —2— Wi PR . DN 51mg BKEREN (0. 366mmol, 0. 38eq. ) F1 150 1 L 2K
fily (1.45mmol, 1. 5eq.) o FHRAMTE 160 C IR T+ 1he ¥R NIR-GWILEF1H
A KA DM/ A IE (4:1) Z [R5 Ble 0 Bk 2 M DO/ S g (4:1) %6
B IR . Fa6 I A ALZ DR BREE T8, B0 8k 4 . F iR 1 o PO ik aliqh, 133
349mg (0. 75mmo 1, 78% ) Z» T4 Hbrib &4

[1120]  'H-NMR (300MHz, DMSO—d,) : & [ppm] = 1. 27 (t, 3H), 2. 49-2. 55 (m, 2H) , 2. 58-2. 68 (
m, 2H) , 2. 71-2. 80 (m, 2H), 4. 02 (g, 2H), 5. 15 (s, 2H), 6. 72 - 6. 80 (m, 2H) , 7. 99 (s, 1H), 8. 06 (
d, 2H), 8. 32(d, 2H), 9. 19 (s, 1H), 10. 61 (br. s, 1H).

[1121] W Frs sl (SM = JsURk) , SRl AH F] i e A il 46 LU ML &4 -
[1122]
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CN 104411701 A 82/97 1T
'"H-NMR (400MHz,
F DMSO-d¢): 8 [ppm]= 2.39 -
q 4-(2-[1-2-5% | 246 (m, 2H), 2.56 - 2.66 (m,
2-2-2 | 3£)-1,4,5,6-VU5 | 2H), 2.66 - 2.74 (m, 2H),
i\ 7N N I I [e | 5.26 (s, 2H), 7.16 — 7.29 (m,
SM: \ / Mp-3-FE)-5-F23L | 3H), 7.30 - 741 (m, 1H),
2-1-7 ION PRI -4-FE VIR | 8.10 (s, 1H), 8.35 - 8.47 (m,
w A\ il 1H), 8.62 (d, 1H), 8.73 (br. s,
oH 1H), 8.82 (s, 1H), 10.95 (br.
s, 1H).
- "H-NMR (300MHz,
I DMSO-dg): 8 [ppm]= 2.36 -
e | 244 (m, 2H), 2.51 - 2.63 (m,
p/ 2%)1_'1(44;236%‘%‘,; 2H), 274 — 2.79 (m, 2H),
2-2-3 N . - ﬁ% St 3.69 (s, 3H), 5.13 (s, 2H),
@ =N | o3 g4 6.88 (d, 2H), 7.21 (d, 2H),
SM:2-1-3 <,\ /> 4 ,ﬁg)%% 7.98 (s, 1H), 8.00 - 8.09 (m,
7N P 2H), 8.28 - 8.39 (m, 2H),
N\:kﬁ 9.14 (br. s, 1H), 10.57 (br. s,
o 1H).

[1123]  SZjffs] 2-3-1
[1124]  5-[2-( ZFREHR) LFHAE ]-2-[1-(4- L5 -2,6- ZH ¥ ) -1, 4,5, 6- VIE
IR FF (el neme —3— 36 T-N- (g —4-F% ) MEIE —4- JZ ) H) 2%

[1125]

|/CH3
F o)
N\ F
\ /' =
N\ 7/

[1126]  #f 100mg 2-[1-(4- L5 % -2, 6— 9745 ) -1, 4,5, 6- WAL 40 IF [c] mit
e —3- Fk T-4-(up g —4- FE 3L ) mEnE -5 | 2-2-1(0. 215mmo1, 1. 00eq. ) £F SmL T J&
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CN 104411701 A w R B

DMF RS ##, 35 0N 149mg TR PR 2F (1. 08mmol, 5. 00eq. ) I 47mg 2- &0 -N,N- — F 3 2 %
(0. 323mmo1, 1. 50eq. ) « ¥4 S IR A YILE 50°C T Hidk it 0 o B S N VR B e i A s Ak sk
FEWFI DCM/ S AT (4:1) Z [R50 B o B 40 B 7K 2 H DOM/ S I (4: 1) ZEH & I
HUZ FTRIREE T, JF B 253k 40 . ik (@ ol o ity 44k, 1931 51mg (0. 09mmo 1, 42% )
SINTER B AL .

[1127]1  'H-NMR (300MHz, DMSO—d,) : & [ppm] = 1.27 (¢, 3H), 2. 22 (s, 6H) , 2. 48-2. 55 (m, 2H)
,2.57-2. 68 (m, 4H), 2. 71-2. 81 (m, 2H), 4. 02 (g, 2H), 4. 21 (t, 2H), 5. 17 (s, 2H), 6. 67-6. 83 (m

83/97 1T

,2H), 7.92-8. 01 (m, 2H), 8. 24 (s, 1H), 8. 31-8. 44 (m, 2H), 9. 29 (s, 1H).
T A R A B A % LU S

[1128]
[1129]

M TR SR (SM = J5Ukt ) 5 3

CH,

F Or '"H-NMR (400MHz,
DMSO-d¢): o [ppm]= 1.27
(3-[({2-[1-(4- 53k | (t, 3H), 247 — 2,51 (m,
N F 2,6- 2H), 2.60 - 2,67 (m, 2H),
2-3-2 Wi N | FE)-14,56-DUF K | 2.70 - 2.80 (m, 2H), 3.81
<‘\ ) TR IE[e]EMe-3- | (d, 2H), 4.01 (g, 2H), 4.32 -
SM: J '{ FE]-4-(UENE-4-FE5 | 4.38 (m, 2H), 4.42 (s, 4H),
2-2-1 N\:ku FoMERE-5-FE L) | 5.04 (t, 1H), 5.17 (s, 2H),
X HH IRV A | 5-3- | 6.73 - 6.79 (m, 2H), 7.89 -
5= U 7.97 (m, 2H), 8.27 (s, 1H),
éCO 8.33 - 8.40 (m, 2H), 8.75

(s, 1H).

OH

'"H-NMR (300MHz,
DMSO-ds): o [ppm]= 1.27
(t, 3H), 1.60 — 1.70 (m,
33 2-[1-(4- 58 3E-2,6- | 4H), 2.46 — 2.66 (m, 6H),
TR EE)-1,4,5,6-P0 | 2,59 - 2,68 (m, 2H), 2.70 -
AT SR MG FE[E | 2.87 (m, 4H), 4.02 (q, 2H),
2_2_‘1 We-3-Fe]-N-(tkE-4- | 424 (t, 2H), 5.17 (s, 2H),
FE)-5-[2-(MEMELe-1- | 6.68 - 6.83 (m, 2H), 7.94 -
T LEFEENE-4-2 | 8.05 (m, 2H), 8.23 (s, 1H),
8.31 - 839 (m, 2H), 9.10

(s, LH).

[1130]
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et

DMSO-dg): & [ppm]= 1.34
(t, 3H), 2.49 - 2.55 (m, 2H),

CN 104411701 A "Lfllf. HF] 84/97 1L
(CH3
F: ; 0
N F
W, =
) \ /7
N\_?*N
_ H
go
P
'H-NMR (400MHz,

4-[Q-[1-Q-FF

2,58 - 2.67 (m, 2H), 2.82 -
2.85 (m, 2H), 3.79 - 3.89

N, F = O IS0
234 | R N | e 2, 436 (q, 28), 440
v N\ 7 “3C> — [CJZ . | -4.51 (m, 6H), 4.98 (t, 1H),
SM: N EIS-{B-0RETE) | ¢ (s, 2H), 7.14 - 7.27
| VALV« Y = LN oSt R
2.8-1 J AAHR 3 W28l T | () 2H), 7.29 - 7.42 (m,
o RERIEATOR | )1 " 36 (s, 1H), 8.53 -
HE 75 s ” v 9 » "

/% IR | g 63 (. 1H), 9.01 (s, 1H),
J L 9.11 - 9.22 (m, 1H), 11.25

(s, 1H).

F 1
H-NMR (300MHz,
DMSO-dg): & [ppm]= 2.47
; Ol | 253 (. 2H), 255 - 265
B St 456 aEy | 2H). 265 - 278 (m,
2:3:5 7 =y | ﬁ%ﬁ%’[c]%@ L |2H), 365 - 386 (m, 2H),
- v e e | 424 - 453 (m, 6H), 5.01 (t,
SM: N \ /| s 1H), 5.28 Es ZH; 711(-
. /=‘;1:} o = _ﬁ s 4 3 ” .

222 N FAGH TFE3-ZEIT | 0 ) o 4H), 839 (s, 1HD,

CE SUTE St
SR

8.43 - 851 (m, 1H), 8.59
(s, 1H), 8.67 (d, 1H), 8.86
(s, 1H).

[1131]
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rCH3
F 0 "H-NMR (300MHz,
;Q/ DMSO-de): 6 [ppm]= -0.01
L1 SOURTBET | o i,
. 2 = i 3 = ¢ S Y
\ /' =N | BTREEIE 5 569 (m, 2H), 2.70 -
2-3-6 CHE2-[14(4-2 5 ST
\ 7 + LR ST 2,80 (m, 2H), 3.87 - 4.00
7\ 2O IBE o) 400 - 4.09 (m
SM: N¢H F)-LASG-IEIRN | 0 T o <17
— i 2H), 4.27 (1, 2H), 5.17 (s,
2-2-1 TR T[] -3-
o S N4 3 2H), 6.69 - 6.82 (m, 2H),
g g 792 - 8.06 (m, 2H), 8.24
* (s, 1H), 8.30 - 839 (m,
2H), 8.92 (s, 1H).
Si—CH,
H,C CH,
H,C CH,
I/CH3
F: ; 0
N F N 4-({5-(2-{[f&T9j'§/(;
937 - - 1) A e A A
T/ He} LA H)-2-[1-(4- ﬁé‘éﬁ’ﬁﬂjﬂ: 1.65 min _
- NN Y\ VZ%L%-Z,(S-;%F%‘ MS ES™:586.3 [M+H]
5.5.9 — N %)f1,4,5,6-lﬂlaf$m
O B e [l e e
MR -4k} g Ak YA
[¢]
Si—CH,
ch CH3
H.GC CH,
'H-NMR (300MHz,
DMSO-d¢): & [ppm]=2.16
(s, 3H), 2.53 - 2.59 (m,
A-({2-[1-2-F % | 2H), 2.60 - 2.69 (m, 2H),
2-3-8 F)-1,4,5,6-TE3F L | 2.78 - 2.89 (m, 2H), 2.93 (t,
T e]EMe-3- | 2H), 4.36 (1, 2H), 532 (s,
SM: F-5-2«(TREYL | 2H), 7.14 - 7.29 (m, 2H),
2-1-12 RIEEEIE-4-F R 729 - 746 (m, 2H), 7.88
BE YN B iz (s, 1H), 831 (s, 1H), 8.39
(s, 1H), 8.46 - B8.56 (m,
1H), 8.91 (s, 1H), 9.13 (d,
1H), 12.16 (s, 1H).
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CN 104411701 A HH 86/97 1L
"H-NMR (300MHz,
] DMSO-dg): ¢ [ppm]=2.15 -
q 231 (m, 2H), 2.51 - 2.59
e | (m, 2H), 2.59 - 2.70 (m,
4-({2-[1-2-FF ,
r30 \N7N L 1456 TS R 2H), 2.78 - 2.88 (m, 2H),
e " 3.06 (s, 3H), 341 - 3.54
\_/ AR ]t me-3-
—n (m, 2H), 4.30 (¢, 2H), 5.32
SM: N N NH, F1-5-[3-( FH SL
N\ 7/ H A T (s, 2H), 7.15 - 729 (m,
2-1-12 o FE) N S | -4
o PR - 2H), 7.29 - 7.46 (m, 2H),
_\—\S_O SRS RERIAE 7.87 (br. s, 1H), 8.25 (s,
& en, 1H), 8.44 (s, 1H), 8.52 (d,
1H), 8.94 (s, 1H), 9.13 (d,
1H), 12.18 (s, 1H).
(@ "H-NMR (400MHz,
N | DMSO-dg): & =0.03
N e | AR R 9 o [ppm]
\ - | (s, 6H), 0.82 (s, 9H), 2.43 —
N/ B e 3R )R
2-3-10 N o 248 (m, 2H), 2.58 - 2.67
7\ I LA FE)-2-[1-(2-
N N S | s ~ | (m, 2H), 2.68 - 2.76 (m,
/NN | w1456 E | L)
SM: N o 2H), 3.95 — 4.00 (m, 2H),
0 M3 45 [t
222 S AT 4.33 - 4.39 (m, 2H), 5.31 (s
g - %M)Bé br., 2H), 6.99 (d, 1H), 7.17
d : - 745 (m, 5H), 841 (s,
SICH, 1H), 8.65 (d, 1H).
H.C CH,
H,C. CH,
'"H-NMR (300MHz,
DMSO-dg): & [ppm]=
A-[{5-2-{[ BT F(— | -0.02 (s, 6H), 0.02 (s, 6H),
N N AL AEBESE S | 0.82 (s, 9H), 0.83 (s, 9H),
3411 W \_ p Fy ZAFE-2-[142- | 2.43 — 2.48 (m, 2H), 2.58 -
7\ BERE)-1,4,5,6-PU5 | 2.64 (m, 2H), 2.69 - 2.75
SM: N\:k N\ N IR 45 FE ]t | (m, 2H), 3.80 - 3.89 (m,
n o 1 -3-FE | BERE -4- 4H), 3.95 — 4.00 (m, 2H),
- g \?"\gCHe FVQ-{[BT I | 4.10 - 4.14 (m, 2H), 5.28 (s
o Pt | O F BRI | br., 2H), 6.80 (d, 1H), 7.17
i ZEREEHEE | - 7.28 (m, 3H), 7.35 - 7.42
ud Yo, (m, 1H), 7.51 (dd, 1H),
8.20 (s, 1 H), 8.34 (d, 1H).
[1133]  SEjtifs] 2-4-1
[1134]  4-{[2-( ZFEZEIE) L3 ] (e —4- 3 ) 25 1 -2-[1-(4- 258 -2, 6- 5

R -1, 4, 5, 6- PSR AT e A —3- 3 ] memg —5— W i) il 2%

[1135]
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N\\ F
N —N
\ /
M7
N\L__;§%——N
OH N—CH,
/
Hac
[1136] 23 BIVE A sLitfs] 2-3-1 WE| =2 B PRtk &4 :20. 8mg (0. 03mmol, 16% ) »
[1137]1  'H-NMR (300MHz, DMSO-d,) : & [ppm] = 1. 27 (t, 3H), 2. 05 (s, 61, 2. 50-2. 59 (m, 41)
,2.65-2. 80 (m, 4H), 4. 02 (q, 2H), 4. 54 (t, 2H), 5. 20 (s, 2H) , 6. 69-6. 82 (m, 2H), 7. 12 (s, 1H),
7.89-8. 00 (m, 2H), 8. 32-8. 45 (m, 2H), 9. 84 (br. s, 1H).
[1138]  HIATRIOIREE (SM =kl ) , 18 L AH R B & DL L &4 -
[1139]

F Q 'H-NMR (300MHz,
p/ 2-[1-(4-Z58 3 | DMSO-dg): & [ppm]= 1.27 (1,
N\

\_/

CH,
2,6-ZFF | 3H), 146 - 1.63 (m, 4H), 2.12

2-4-2 . 3)-1,4,5,6-1E | - 2.32 (m, 4H), 2.49 - 2.58 (m,
/>’ N> T IE It | 2H), 2.63 - 2.80 (m, 6H), 4.02

SM: %N N\ /| -3-F]-4-{knE-4- | (q, 2H), 4.57 (t, 2H), 5.20 (s,
2-1-12 7N FE[2-(Es ke-1-5) | 2H), 6.67 - 6.81 (m, 2H), 7.13
\:k CLHEEIL YV EE-5- | (s, 1H), 7.89 - 7.97 (m, 2H),

OH 2 L 8.33 - 8.43 (m, 2H), 9.80 (br.

<§::) s, 1H).
[1140]  SZjffs] 2-5-1

(11411 4-({2-[1- Q- FFFEE) -1, 4,5, 6- USRI 45 IF [c] atbme —3- 3 1-5— A4 FLmE
WE —4- 3% ) I ) HHEE I A%
[1142]
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CN 104411701 A H 88/97 1

i B
:

N
! /( =
L N\ 7
N N O
\\_/27H H2N

O—CH,
[1143]  {EZEE T, M) 80mg 4-({2-[1-(2- 72 ) -1, 4,5, 6- PO &3 ) — 4 3F [c] nik
e —3- K ]-5- B4R SEmENE —4- 35 ) &) A 2-1-7(0. 181mmol, 1. 00eq. ) /O A
0. 28mL Wi FR . KR AMAEE IR FHiFE 30 Ko AR50 R NVAIR -G i AN VKoK, FEHT 2M
LA BN ARG W N B pHe K B TE R L 08, IR BT AR I [ A SE 65°C TR T4, LU B
86mg (0. 18mmol, 83% ) 43 M4l B ARtk &40 o
[1144]  'H-NMR (400MHz, DMSO-d,) : 6 [ppm] = 2.52-2.59 (m, 2H), 2. 61-2. 73 (m, 2H) , 2. 7
9-2.90 (m, 2H), 3. 98 (s, 3H), 5. 32 (s, 2H), 7. 16-7. 29 (m, 2H) , 7. 30-7. 43 (m, 2H) , 7. 80 (br.
s, 1H), 8.26 (s 1H), 8. 40 (br. s, 1H), 8.51(d, 1H), 8.90(s, 1H), 9. 13(d, 1H), 12. 04 (s, 1H).
[1145]  SZjffs] 2-8-1
[1146]  4-({2-[1-(2- T ) -1,4, 5, 6- VRIS M [c] mbme -3- & 1-5- 325w
WE —4- 2} 2 ) MR L BB H A%

&

S

1=

[1147]
F
N\
N
\ \—”/
N\_N/ H S
O

[1148]  # 3.00g IR —4- 2 2k —2-[1-(2- % "2 )-1,4,5,6- WS 8 — & IF [c] b
e —3— L ] mERE —5— FE (1:1) 1-8-1(9. 22mmol, 1. 00eq. ) 7F 300mL DMF TyAfi#, N 6. 37g
TR B2 A1 (46. 1mmol, 5. 00eq) , FFFE AT UM P 2.05g 4- SUM IR S e Eh Mg £h (1:1)
(9. 22mmol, 1. 00eq. ) » K5 R NVREYIAE 50°C R BRI, i I K uE IR L S W 4 . iR
T o R O A AL P R, 133 100mg (0. 21mmol, 2. 2% ) 3 Hrati i) Hbrib &40

[1149]  "H-NMR (400MHz, DMSO—d,) : & [ppm] = 1. 38(t, 3H), 2. 53-2. 59 (m, 2H) , 2. 62-2. 71 (
m, 2H), 2. 87 (t, 2H), 4. 41 (q, 2H), 5. 32 (s, 2H), 7. 19-7. 28 (m, 2H), 7. 30-7. 36 (m, 1H), 7. 36-7
.43 (m, 11), 8. 10 (s, 1H), 8. 56 (d, 1H), 9. 04 (s, 1H), 9. 25(d, 11), 11. 12 (s, 1H).
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[1150] 73 ESBE N S 2-8-1 IR~ LA ML &4 :77mg (0. 12mmol, 1. 3% ) .
(11511 SEjds] 2-9-1

[1152]  4-[(4-{[3-( L& SERRIL ) mbre —4- & ] 200 }-2-[1-(2- % F2E)-1,4,5,6- 14
DI IGIE [e] mbme —3-F% 1 meng -5- 2L ) U8 1 MR SRR i+

[1153]

F
N
W =
—N N /CH
N N
e)
J N\ 4/
N— O—\
CH

3

[1154]  '"H-NMR (400MHz, DMSO—d,) : & [ppm] = 1.23(td, 6H), 2. 49-2. 58 (m, 2H), 2. 61-2. 71
(m, 2H), 2. 78-2. 92 (m, 2H), 4. 26 (qd, 4H), 5. 33 (s, 2H), 7. 15 = 7. 25(m, 3H), 7. 29-7. 43 (m, 2H
), 8.44 (s, 1H), 8. 60 (t, 2H), 8. 98(d, 2H), 9. 07-9. 14 (m, 11), 11. 21 (s, 1H).

[1155]  SEjEf) 2-10-1

[1156]  4-({2-[1-(2- ¥ ) -1, 4, 5, 6- WA 455 [c] mbme -3- 5 1-5-(2- B
LA ) WERE —4- FE L =L ) JHELIZ B A

[1157]
;F
N
CEQ
/
=N
=N
N\ /
/N )
H,N

2

01
OH

[1158] 4 0. 23mL f% & (4. 18mmol, 25. Oeq. ) MIAZ 98mg 4-({5— - {[ A T3 ( )

e
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Tk 1 Uk b CAREE ) 2-[1-(2- R EE) -1, 4, 5, 6- PUSUER I 4R IF L] nbme —3- 2 ]
WENE —4-Fk b g3 ) M 2-3-10(0. 167mmol, 1. 00eq. ) » RF Jx IR G WIAEE R N B
B NN VL RBER 1 S0 B /K VA 8 Y BV B A, ARk @ P i i gliqe, 15 31
4. 4mg (0. 01mmol, 5% ) 7 Mr&lify H brtb &4
[1159]1  'H-NMR (600MHz, DMSO—d,) : 8 [ppm] = 2. 53-2. 58 (m, 2H), 2. 64-2. 70 (m, 2H), 2. 86 (
t, 2H), 3. 83 (q, 2H), 4. 23 (t, 2H), 4. 76 (t, 1H), 5. 33 (s, 2H), 7. 21-7. 27 (m, 2H), 7. 32-7. 36 (m
, 1), 7.38-7.42(m, 1H), 7. 90 (br. s., 1H), 8. 30 (s, 1H), 8. 43 (br. s., 1H), 8. 51 (d, 1H), 8. 93
(s, 11), 9. 13(d, 1H), 12. 19 (s, 1H).

[1160]1  HIfr7n ket (SM = JsURk ) , SRl AH [F] i B A il 46 LU ML &4
[1161]

F "H-NMR (600MHz,

DMSO-d6): & [ppm]= 2.59 -

; A-[2[1-2-FF | 2.64 (m, 2H), 2.79 (1, 2H),

5102 | " H)-1,4,5,6-TU% | 3.67 - 3.74 (m, 4H), 4.04 (,
7 IRt | 2H), 4.11 (t, 2H), 4.75 (1, 1H),

ks Wp-3-JE)5-(2-F% | 5.07 (t, 1H), 5.30 (s, 2H), 7.19
5311 e LRI ENE-4- | - 7.29 (m, 3H), 7.36 - 741 (m,

Fr-FEE) | 1H), 7.53 (d, 1H), 7.77 (dd,

AN 1H), 8.15 (s, 1H), 8.18 (d,
OH 1H), 8.59 (d, 1H), 11.20 (d,
HO 1H).

[1162]  =Zjfe) 2-11-1

[1163]  4-({2-[1-(2- BFF ) -1, 4, 5, 6 VWWEIN L M IF [c] mbme -3- 3 1-5-(2- B
LASE) WEng —4- 5L ) &I ) IE &

[1164]

HO
[1165] K5 32. Tmg 4-({6- - {[A ) & (W) MRkked: 1 Ik} L85E) -2-[1- -9
FAE)-1,4,5,6- P S M MG M I [e] mb M -3- AR T mE ng —4-JR ) s ) S
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2-3-10 (0. 034mmo1, 1. 00eq. ) £ 0. 58mL SR LYK ke ¥ e, JE M 0. 085mL 76 A 44
CREHH ) AM #2718 (0. 341mmol, 10. Oeq. ) , fEZIRE FHEFEE A . ¥R NIRAPAE LA AL
FRIKESEUR DOM/ AR (4:1) Z (A1 A Bde 4G IR HUZ Rk s, RIAEgEas T8 3F
TURAR o W TR 1 I ) A s (DOM/ TR (9:1)) 4difk, 531 8. Tmg (0. 02mmo, 54% )
S HTEE R H bR &)

[1166]  'H-NMR (400MHz, DMSO—d,) : 8 [ppm] = 2. 40-2. 47 (m, 2H), 2. 56-2. 65 (m, 2H), 2. 65~
2.73(m, 2H), 3. 72-3. 84 (m, 21), 4. 24 (¢, 2H), 5. 00 (br. s, 1H), 5. 29 (s, 2H), 7. 15-7. 33 (m, 31
), 7.33-7. 43 (m, 1H), 8. 29 (d, 1H), 8. 34 (s, 1), 8. 69 (d, 11), 8. 88 (s, 1H), 8. 99 (br. S, 11).

[1167]  WFr7n sl (SM = JsURk ) , S adAH [F] i B A il 46 LU ML &4
[1168]

CH,

. o( '"H.NMR (400MHz,
DMSO-ds): 6 [ppm]= 1.27 (t,
p/ 2-({2-[1-(4- 2585 | 3H), 2.47 — 2,51 (m, 2H), 2.59
2 (1.3 N, F 2,6- R - 2.67 (m, 2H), 2.71 - 2.81 (m,
¢ N %‘)-1,4,5\,643]%% 2H), 3.69 - 3.82 (m, 2H), 4.03
- \ /| RESBIF[M | (q, 2H), 4.14 (1, 2H), 5.03 (4,
Iy Y \ ' -3-H]-4-(EHE-4- | 1H), 5.17 (s, 2H), 6.68 - 6.83
\:k N FEEILEE-S- | (m, 2H), 7.90 - 8.02 (m, 2H),
. HVEINH AW | 8.13 (s, 1H), 8.34 - 8.43 (m,

g 2H), 8.97 (s, 1H).

HO

[1169]  =Zjifs) 2-12-1

[1170]  N-{6—- & & 2-[1-2-|¥3E) -1, 4, 5, 6- WU A =S4 IFF [e] mpme -3-2& 1-5- Ff
ELmENE —4— JE ) -2- FIAREE N-(nkiE —4- 55 ) ZER IR R H&

[1171]

N,\N E
\ =N
_—N \ Y/
N N
w o
H,N /O
H,C O—CH,

[11721 7 50mg 2-[1-(2- FR2E ) -1, 4,5, 6- PSR 4 IF [c] mEME —3- 3% J-5-
B HE N-( L B —4- 3K ) W mE 4, 6 % 2-1-4(0. 116mmol, 1. Oeq.) Ml 12mg = & fi%
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(0. 116mmol, 1. 0eq. ) 7F 600 L DMF Hp & fift, I3 #1 2 0°C. o 13mg A& I & B &
(0. 116mmol, 1. Oeq. ) , PR S5 ¥4 JR N IR AIAE 23 T B be T/ o A KHGRE, SR ¥4
LR LWEAENL . -5 I B VUZE KB, FBR BT B 0F B 5k 4. Wikt il Pudi (o
Tevkaiih, 183 37mg (0. 07mmol, 60% ) A4l B Frib&4

[1173]  'H-NMR (400MHz, DMSO—d,) : & [ppm] = 2. 36-2. 44 (m, 2H), 2. 54-2. 60 (m, 2H) , 2. 60—
2.68(m, 2H), 3. 22 (s, 3H), 3. 49 (s, 3H), 4. 16 (s, 2H) , 5. 26 (s, 2H), 7. 11-7. 25 (m, 7H), 7. 30-7
.40 (m, 1H), 8. 41-8. 53 (m, 2H).

(11741 s pg ok (SM =50k ), 18k AH A R VR il 25 LA R AL G4

[1175]
'H-NMR (600MHz,
N-{6-FF-2-[1-(2- | DMSO-dg): & [ppm]= 2.10
N
\ /

2-12-2

i =N | BRI IE[]E M | 2.53 - 2.65 (m, 4H), 3.51 (s,
SM:
2-1-4

BREE)-1,4,5,6-UA | (s, 3H), 2.36 - 2.44 (m, 2H),

F
_n NP | 3-SR | 3H), 5.25 (s, 2H), 7.06 -

N ™ A-FELN-(MEWE-4- | 7.30 (m, 7H), 7.31 - 741
FO )% (m, 1H), 841 - 8.50 (m,
AN HC/O e 2H).

[1176]  =Zjidfe) 2-13-1

[1177] 4= ({2-[1-(2- R ) -1, 4, 5, 6- VUSRI 4 01 [c] ntbmg -3- F 1-5-[2- ( &
RIS ) L5, ] meng —4- L ) 25 ) WHEEIZ il 4%

[1178]

N
N —N
/
e N7
N\\_/e—m NH,
0
L
8y o
0

[1170]  #f 19mg 4-({2-[1-(2- W ¥ % )-1,4,5,6- V0 & 3 & = & JIF [c] it
Mg —3- 5 1-5-[2- (AL AL ) L5k ] mEnE —4- 3 ) 25 ) ML 2-3-8 (0. 037mmol, 1. Oeq. )
FE AT R, TRV AT A 0°Co N 25mg [A) Sl 480 4 7R (0. 095mmoll, 2. 6eq. ) , IF1E
0°C R HEHE 2he IS 5ml. 10 %6 B ACHT BRI L. RHR G L. HHVZ
PR B8R 198 S0 W 8 2 BT 0, AL PR AT 1 068 OF L 25 R o R BB I TR I8 b 0, 15 2
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12mg (0. 02mmo1, 51 % ) 85 % 4L & 1) H Frib &4 .

[1180]  '"H-NMR (300MHz, DMSO—d,) : 6 [ppm] = 2.50 - 2. 61 (m, 2H), 2. 61-2. 69 (m, 2H) , 2. 78
-2.92(m, 2H), 3. 11 (s, 3H), 3. 66 (t, 2H), 4. 60 (t, 2H), 5. 33 (s, 2H), 7. 18-7. 49 (m, 4H), 7. 98 (
br. s., 1H), 8. 35 (s, 11), 8. 42-8. 58 (m, 2H), 8. 92 (s, 1H), 9. 12(d, 1H), 12. 20 (s, 11).

[1181]  ‘EA2AAf oY

[1182] DA INE W] BLHISR 0 A & B AL A 0 T R L 3%

[1183] 455 f9 Ak S A0 BT 16 R AE A 2 5 R — Ik 2 ik Ik i — IR, 2
P A s e, Hor

[1184] SPIME, WA FA- I, AR AT R RS AR DA Rk 3, BL &

[1185]  « P{EAER M DA PR P HEA N AL R P R 2. an SRR P R RIZE A
T3 EL WA AR A TR) R o Gn SRS R B o BRI R E A A E W) AR A P A mh TR R SRR
Y

[1186]  SZHEHALEGW G IRBLEZ R 96 b i — RN, A9 24 00 e i 38 2 A
AT H—IREZ IR A AR ISR s v S P 3

[1187]  AE4p2ilE 1.0 -

[1188]  Bubl N &

(11891 A I [8) 43 9 5% e he B 46 % (TR-FRET) 4G I 52 52 & 4 & W BTk 4k &4 1
Bub1— #HIE 1, Bk i) (8] 43 HE 58 JtRe 4% % (TR-FRET) gl 2 i &= i A Bubl () (
2 ) b gh M (/IR IR 704-1085) IR LW B %1 41 Biosyntan (Berlin, Germany) )&
JS R A4E ) 3 —Ahx-VLLPKKSFAEPG (C- ¥ 4 WEHZ T 20 ) BB ER 4k, BT ik A Bubl [ (EE41)
AL B (2 BE R 704-1085) 7 Hi5 B HR4IMe bR IE, B N- i His6— br&8 1@ 1t o8
1= (NI-NTA) FHR/NHEER (i R4t o

[1190]  7& M R4 {5 0 5 b, 76 AH [R5k & 3 o8 AR 8 B R IR 11 AN A R B I &
B4k 4 4 (0. InM.0.33nM.1. 1nM.3. 8nM. 13nM.44nM.0. 15 1 M. 0. 51 u M, 1. 7 1 M,
5.9uMAI 200 M) o 4 Uk, H 5018 i 78 JE B K & 384 fL I T & I € R (Greiner
Bio—One, Frickenhausen, Germany) 5% & )85 8¢ (1:3. 4) 2mM I A7 8 Sk 1 48 100 153K 48 19
A WG (76 DMSO ), HHOKE 50nL 4b B0 5% 225K B AH R Y R 16 28 G0 2 ik
TR TR BT I e et K [50mM Tris/HC1 pH 7.5.10mM &b 8k (MgCl2) .
200mM SZALER (KC1) L 1. OmM 6 ZBEEE (DTT) 0. ImM JEHLEREHN 1% (v/v) HIH.0.01% (w/
v) FE A& E (BSA) L0.005% (v/v) Trition X-100(Sigma) . 1x 5644 EDTA [K) 5%
BEAMEIFR A (Roche) T HF A 21 L i Bub 1 ( R4 BEAL YA E PE 32 Bub 1 (&R IR
e L PEB) 2= E BN W% A A ~ 200ng/mL) & I 2 TR FAR AL &4, I Bk R
HWAE 22°C N IRE 1omin LLARVEHEE K — I 150 52500 75 50 SN T 46 2 1T P16
WA 3w L MR —BIR (ATP, 10 u M ZIKAL ) 1 1. 67 f5Ws M (AR e 2 bl ) Al
RIS (1w MZIKRAL ) SRR Y . R RREY Gul &488) £ 22°C MR E
60min. , 7 HIB A0 5 v L ) EDTA 7KW (50mM EDTA, ££ 100mM HEPES pH 7.5 F10.2%
(w/v) MG AEAY ) K& IERMN, ik EDTA /K ESIE LS TR-FRET #0551 (0.2 M
WEEDUAEY £ 8 H —XL665[Cisbio Bioassays, Codolet, France] 1 InM PR — 4 2 R
Pk Merck Millipore, cat. #35-001] F1 0. 4nM LANCE EU-W1024 Frid i3t/ 1eG Piik
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[Perkin-Elmer, ;* ‘5 ADOO77, R kb, W] LA 2K B Cisbio Bioassays HIAL7CIRIL G4
Fric Pt Te6 Bifk 1) o« ¥R RNIEEWITE 22°C -0 E th LLARVFAEIRATS
MR RTE SR G o Bl » T8 I AR B IR 22 2 FR R JE 1) Eu- ZE 54 - DA B &9
2 EEG R IR ERR 7 EDUED R & A X665 WALIRBE R KRB I =
A, 78 TR-FRET B A5-{X {0 Rubystar 8% Pherastar ( 5 33 B BMG Labtechnologies, O
ffenburg, Germany) X Viewlux (Perkin-Elmer) ill & 7 330-350nm 4t & 2 J5 #F 620nm
F1 665nm Ak 1% Y6 K5, 3 H RS EE (665nm/622nm) HIVEREIRALJE DI =G Fe 7~ . FIH
11 — (= BH FPHR R VY = 0% = s /M) K - (=Bra e 45 WAl = 100% =
I R ) Bubl FE TR (8 32-) X RSLHEER 0 — 4. 38— A i 2ol
WG A 4~ SEOB IR (B, 30K, 1650, Hill ;Y = Max+ (Min-Max) / (1+(X/IC50) Hill))
KiHE 1650 1.

(11911 AEH2ilE 2.0 -

[1192]  SEAEINE -

[1193] IS FE00 MR 4N i (4NMiT e 3 ATCC, B2 T HeLa-MaTu F1 HeLa-MaTu—ADR, JL1T 1
H EPO-GmbH, Berlin) LA 1000-5000 40U / LA RE (HXUP T &4 fl R A )
WREEFN T 96— FLAHE T e AR+ 200 1 L7817 10 % R4 MG I EA14% A AR KR =&+
24 /NI BB (R ) A M g R A e C IR 30D, RIS S I 7 &Rk B
(0w M ELRAE0.001-10 1 M S FE A 53555 DMSO (2K FE A 0. 5% ) 132 iR W) v B i 15
Frdk (200w L) B4 AR B35 IR 2 . B A MOAE 2 iR URAEAE RS FR 4 R i H 45
SN AN g g ke N 40 M T RS IE T IE N 20 1/ 9B s 11 % I TR
AL E 15 2Bh. I ACHKE [ R4l Bt — G BARE SR R T4, Madsm toon L/
DE R 0. 1% 45 2RV (pH 3. 0) SRAG4u i ta . FH /K B L 48 Bt id — Ik Ja , AR
EEM g BN 100w L/ 30 & S 10 % IR BRI GRl . 76 595nm KT
G EEEI e R 18I S0 A 2 T SR OBE (= 0% ) FIARALZE (0 n M)
(R0 M e (= 100% ) SRt 40 R E B AR A, LU 23 Eoit . T8 4 240005 16077 2L
& 1Cs H

(194] 3 L CAELL AN U &40, BT I S B PR T R
[1195]

Fieb e 38 N LR
= HelLa

Hela-MaTu-ADR
e/ N i (NSCLC)  |NCI-H460

A B DU145
i Caco?2
B B16F10
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[1197]
Y R5E 1: EYFNE 2:
LHEBI4S | Bubl BWEENEHE  HMFENEMHeLa AHER)FE
1C5y [mol/1] 1C5y [mol/l]

2-1-1 5E-09 6E-06

2-1-2 1E-08 >1E-05

2-1-3 5E-08 >1E-05

[1198]
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APRIE 1 AP 2:
%% 5 | Bubl EEEAETE  HENEMHeLa @R PHE
1Csy [mol/l] 1C5y [mol/l]

2-1-4 9E-08 >1E-05
2-1-5 1E-07 n.d.

2-1-6 1E-07 >1E-05
2-1-7 2E-07 >1E-05
2-1-8 3E-06 n.d.

2-1-9 2E-05 n.d.

2-1-10 3E-07 >1E-05
2-1-11 1.2B-07 n.d.

2-1-12 2E-07 >1E-05
2-1-13 3E-07 >1E-05
2-2-1 2E-08 >1E-05
2-2-2 7E-08 6E-06
2-2-3 1E-07 >1E-05
2-3-1 9E-09 1E-06
2-3-2 6E-09 >1E-05
2-3-3 2E-08 1E-06
2-3-4 4E-08 >1E-05
2-3-5 4E-08 4E-06
2-3-6 1E-07 n.d.

2-3-8 2E-08 n.d.

2-3-9 1E-07 >1E-05
2-4-1 2E-07 >1E-05
2-4-2 9E-07 >1E-05
2-5-1 1E-08 >1E-05
2-8-1 3E-08 >1E-05

[1199]
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I E 1: HEERE 2:
SEHEBI%R S | Bubl WEGWE P MFEWNEMHeLa 4 R)HH
ICso [mol/]] ICso [mol/l]

2-9-1 5E-07 n.d.
2-10-1 7E-08 5E-05
2-10-2 2E-06 >1E-05
2-11-1 4E-07 >1E-05
2-11-2 4E-09 AE-06
2-12-1 6E-06 n.d.
2-12-2 2E-05

2-13-1 3E-08 >1E-05
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