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Diaminoheteroaryl substituted Indazoles

Field of application of the invention

The invention relates to diaminoheteroaryl substituted indazole 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 sus-
tain 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, 2011].

The eukaryotic cell division cycle (or cell cycle) ensures the duplication of the ge-
nome 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 progression

through the cycle must be activated at the correct time and are also turned off
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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 com-
pleting cell division with unattached or erroneously attached chromosomes [Su-
ijkerbuijk 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 essen-
tial 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 ef 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 chromo-

somes 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 mitotic checkpoint
protein [Roberts BT et al.,, Mol. Cell Biol., 14, 8282, 1994]. A number of recent

publications provide evidence that Bub1 plays multiple roles during mitosis which,
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have been reviewed by Elowe [Elowe S, Mol. Cell. Biol. 31, 3085, 2011. In particu-
lar, Bub1 is one of the first mitotic checkpoint proteins that binds to the kineto-
chores of duplicated chromosomes and probably acts as a scaffolding protein to
constitute the mitotic checkpoint complex. Furthermore, via phosphorylation of his-
tone H2A, Bub1 localizes the protein shugoshin to the centromeric region of the
chromosomes to prevent premature segregation of the paired chromosomes [Ka-
washima et al. Science 327, 172, 2010]. In addition, together with a Thr-3 phos-
phorylated 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 kineto-
chors 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]. Recent data suggest that the phosphorylation of histone H2A
at Thr 121 by Bub1 kinase is sufficient to localize AuroraB kinase to fulfill the at-
tachment error correction checkpoint [Ricke et al. J. Cell Biol. 199, 931-949, 2012].

Incomplete mitotic checkpoint function has been linked with aneuploidy and tu-
mourigenesis [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 mis-
segregation and induction of apoptosis in tumour cells [Kops GJ et 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 relates to chemical compounds that inhibit Bub1 kinase.
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Established anti-mitotic drugs such as vinca alkaloids, taxanes or epothilones acti-
vate the mitotic checkpoint, inducing a mitotic arrest either by stabilising or desta-
bilising 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 func-
tionality of the mitotic checkpoint, which finally results in severe chromosomal mis-

segregation, induction of apoptosis and cell death.

These findings suggest that Bub1 inhibitors should be of therapeutic value for the
treatment of proliferative disorders associated with enhanced uncontrolied prolifer-
ative cellular processes such as, for example, cancer, inflammation, arthritis, viral
diseases, cardiovascular diseases, or fungal diseases in a warm-blooded animal

such as man.

WO 2013/050438, WO 2013/092512, WO 2013/167698 disclose substituted ben-
zylindazoles, substituted benzylpyrazoles and substituted benzylcycloalkylpyra-

zole, respectively, which are Bub1 kinase inhibitors.

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 ani-
mal 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 therapeutical-
ly useful drugs, preferably inhibiting new targets and providing new therapeutic

options (e.g. drugs with improved pharmacological properties).

Description of the invention

Therefore, inhibitors of Bub1 represent valuable compounds that should comple-
ment 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 (1)
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X is CRS, N,
Y is CH, N,

R? is hydrogen, halogen, 1-3C-alkyl,

R2/R3 are independently from each other hydrogen, halogen, cyano, hydroxy,
1-6C-haloalkyl, 1-6C-haloalkoxy, 1-6C-alkoxy,

R4 is independently hydrogen, hydroxy, halogen, cyano, 1-6C-alkyl, 2-6C-
alkenyl, 2-6C-alkynyl, 1-6C-haloalkyl, 1-6C-hydroxyalkyl, 1-6C-alkoxy,
-0-(2-4C-alkylen)-O-C(O)-(1-4C-alkyl), 1-6C-haloalkoxy, -C(O)OR?, -C(O)-
(1-6C-alkyl), -C(O)NR'°R™", 3-7C-cycloalkyl, -S(O)2NH-(3-6C-cycloalkyl), -
S(O)2NRWORM,
heteroaryl which optionally is substituted independently one or more times
with cyano, 1-4C-alkyl, 1-4C-haloalkyl, 1-4C-haloalkoxy,
whereby two of R?, R? (R4)n, when positioned ortho to each other, may form
together with the two carbon atoms to which they are attached, a heterocy-
clic 5-, 6- or 7-membered ring containing 1 or 2 heteroatoms selected from
O or N, and optionally containing an additional double bond and/or optional-
ly substituted by an oxo (=0) group and/or an 1-4C-alkyl group,

n 0,1,20r3

RS is (a) hydrogen;

(b) —=C(O)-(1-6C-alkyl);
(c) —=C(O)-(1-6C-alkylen)-O-(1-6C-alkyl);
(d) =C(O)NH-(1-6C-alkyl);
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7\
(R8>m/<y/3*

(e) , whereby
the * is the point of attachment;
is (a) hydrogen;
(b) hydroxy;
(c) cyano;
(d) 1-6C-alkoxy optionally substituted independently one or more times with
(d1) OH,
(d2) —O-(1-6C-alkyl),
(d3) —C(O)NRMWRM,
(d4) —NR12R13,
(d5) —S-(1-6C-alkyl),
(d6) —S(O)-(1-6C-alkyl),
(d7) —=S(O)2-(1-6C-alkyl)
(d8) —S(O)2NR1WRM,
(d9) heterocyclyl, which is optionally substituted with oxo (=0),
(d10) heteroaryl, which is optionally substituted independently one or
more times with cyano, 1-4C-alkyl, 1-4C-haloalkyl, 1-4C-haloalkoxy,
C(O)NR°R1 (1-4C-alkylen)-O-(1-4C-alkyl),
(e) -O-heteroaryl opt. subst. with CN,

. O/?g\o y
(f) o , whereby the * is the point of attachment,
(g) —O-(2-6C-alkylen)-O-(1-6C-alkyl) which is optionally substituted with hy-
droxy,
(h) -NR12R13,
(i) =NHS(O)2-(1-6C-alkyl),
(j) -NHS(O)2-(1-6C-haloalkyl),
or
optionally, R% and R® form a 6-membered ring together with the nitrogen at-
om to which R?® is attached and together with the pyrimidine ring carbon at-

oms to which R%-NH and R® are attached which may contain one further
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m
R9

7

heteroatom selected from the group consisting of O, S, N,

and which is optionally substituted by an oxo (=O) group,
is
(a) hydrogen,
(b) 1-4C-alkyl, which is optionally substituted with heteroaryl
(c) 1-4C-haloalkyl,
(d) 2-4C-hydroxyalkyl,

B\
<R8>m/<Y/D*

(e) , whereby

the * is the point of attachment;

is independently hydrogen, halogen, hydroxy, 1-4C-alkyl, 1-4C-
hydroxyalkyl, 1-4C-haloalkyl, 1-4C-haloalkoxy, C(O)OR?, C(O)NR°R11,
is0,1,2,3o0r4,

is (a) hydrogen,

(b) 1-4C-alkyl which optionally is substituted with hydroxy,

R10, R are independently from each other hydrogen, 1-4C-alkyl, 2-4C-

hydroxyalkyl,

or

together with the nitrogen atom to which they are attached form a 4-6-
membered heterocyclic ring optionally containing one further heteroatom
selected from the group consisting of O, S or N, and which is optionally
substituted with 1-2 fluorine atoms or C(O)OR?,

R'2, R"3 are independently from each other hydrogen, 1-4C-alkyl, 2-4C-

hydroxyalkyl, -C(O)-(1-6C-alkyl), —~C(O)-(1-6C-alkylen)-O-(1-6C-alkyl), -
C(O)H, C(O)OR?,

or

together with the nitrogen atom to which they are attached form a 4-6-
membered heterocyclic ring optionally containing one further heteroatom
selected from the group consisting of O, S or N, and which is optionally

substituted by an oxo (=0) group,

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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In a second aspect the invention relates to compounds of formula (1) according to

claim 1,

wherein

X is CR%, N,

Y is CH, N,

R1 is hydrogen, halogen, 1-3C-alkyl,

R2/R3 are independently from each other hydrogen, halogen, cyano, hydroxy,
1-3C-haloalkyl, 1-3C-haloalkoxy, 1-3C-alkoxy,

R* is independently hydrogen, hydroxy, halogen, cyano, 1-3C-alkyl, 2-3C-
alkenyl, 2-3C-alkynyl, 1-3C-haloalkyl, 1-3C-hydroxyalkyl, 1-3C-alkoxy,
-0O-(2-4C-alkylen)-O-C(O)-(1-4C-alkyl), 1-3C-haloalkoxy, -C(O)OR?, -C(O)-
(1-3C-alkyl), -C(O)NR'"R, 3-7C-cycloalkyl, -S(0O)2NH-(3-6C-cycloalkyl), -
S(O)2NR1RM,

n 0,1,

RS is (a) hydrogen;

(b) —=C(O)-(1-3C-alkyl);
(c) —C(O)-(1-3C-alkylen)-O-(1-3C-alkyl);
(d) =C(O)NH-(1-3C-alkyl);
I5)

R \=/
(e) , whereby
the * is the point of attachment;

Ré s (a) hydrogen;

(b) hydroxy;
(¢c) cyano;
(d) 1-3C-alkoxy optionally substituted independently one or more times with
(d1) OH,
(d2) —O-(1-3C-alkyl),
(d3) —C(O)NRWR™M,
(d4) —-NR™"2R13,
(d5) -S-(1-3C-alkyl),
(d6) —S(O)-(1-3C-alkyl),
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RS

(d7) —=S(O)2-(1-3C-alkyl)
(d8) S(O)2NR™RM,
(d9) heterocyclyl, which is optionally substituted with oxo (=0O),
(d10) heteroaryl, which is optionally substituted independently one or
more times with cyano, 1-4C-alkyl, 1-4C-haloalkyl, 1-4C-haloalkoxy,
C(O)NR'R', (1-4C-alkylen)-O-(1-4C-alkyl),

(e) -O-heteroaryl opt. subst. with CN,

. o/?g\o "
() o , whereby the * is the point of attachment,
(g) —O-(2-3C-alkylen)-O-(1-3C-alkyl) which is optionally substituted with hy-
droxy,
(h) -NR12R13,
(i) -NHS(O)2-(1-3C-alkyl),
(i) -NHS(O)2-(1-3C-haloalkyl),
or
optionally, R% and R® form a 6-membered ring together with the nitrogen at-
om to which R® is attached and together with the pyrimidine ring carbon at-
oms to which R%-NH and R® are attached which may contain one further
heteroatom selected from the group consisting of O, S, N,
and which is optionally substituted by an oxo (=O) group,
is
(a) hydrogen,
(b) 1-4C-alkyl, which is optionally substituted with heteroaryl
(c) 1-4C-haloalkyl,
(d) 2-4C-hydroxyalkyl,

7\
(RS)(<Y/D*

(e) , whereby

the * is the point of attachment;

is hydrogen, halogen, hydroxy, 1-4C-alkyl, 1-4C-hydroxyalkyl, 1-4C-
haloalkyl, 1-4C-haloalkoxy, C(O)OR?, C(O)NR'R,

is0, 1,
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is (a) hydrogen,
(b) 1-4C-alkyl which optionally is substituted with hydroxy,

R10, R are independently from each other hydrogen, 1-4C-alkyl, 2-4C-

hydroxyalkyl,

or

together with the nitrogen atom to which they are attached form a 4-6-
membered heterocyclic ring optionally containing one further heteroatom
selected from the group consisting of O, S or N, and which is optionally
substituted with 1-2 fluorine atoms or C(O)OR?,

R12, R13 are independently from each other hydrogen, 1-4C-alkyl, 2-4C-

hydroxyalkyl, -C(O)-(1-3C-alkyl), —C(O)-(1-3C-alkylen)-O-(1-3C-alkyl), -
C(O)H, C(O)OR?,

or

together with the nitrogen atom to which they are attached form a 4-6-
membered heterocyclic ring optionally containing one further heteroatom
selected from the group consisting of O, S or N, and which is optionally
substituted by an oxo (=0) group,

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

said N-oxide, tautomer or stereoisomer.

Another aspect of the invention relates to compounds of formula (1) according to

claim 1,

wherein

X is CRY, N,

Y is CH, N,

R? is hydrogen, halogen, 1-3C-alkyl,

R2/R3 are independently from each other hydrogen, halogen, cyano, hydroxy,
1-3C-haloalkyl, 1-3C-haloalkoxy, 1-3C-alkoxy,

R4 is independently hydrogen, hydroxy, halogen, cyano, 1-3C-alkyl, 2-3C-
alkenyl, 2-3C-alkynyl, 1-3C-haloalkyl, 1-3C-hydroxyalkyl, 1-3C-alkoxy,
1-3C-haloalkoxy, -C(O)OR?, -C(O)-(1-3C-alkyl), -C(O)NRR1, -
S(O)2NR1ORM,

n 0,1,
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is (a) hydrogen;

(b) —=C(O)-(1-3C-alkyl);

(c) —C(O)-(1-3C-alkylen)-O-(1-3C-alkyl);
(d) =C(O)NH-(1-3C-alkyl);

B\
(R%XD*

(e) , whereby
the * is the point of attachment;
is (a) hydrogen;
(b) hydroxy;
(c) cyano;
(d) 1-3C-alkoxy optionally substituted independently one or more times with
(d1) OH,
(d2) —-O-(1-3C-alkyl),
(d3) —C(O)NR1R™M,
(d4) -NR2R13,
(d5) —S-(1-3C-alkyl),
(d6) —S(O)-(1-3C-alkyl),
(d7) —=S(O)2-(1-3C-alkyl)
(d8) —=S(O)2NR1°R™,
(d9) heterocyclyl, which is optionally substituted with oxo (=0),
(d10) heteroaryl, which is optionally substituted independently one or
more times with cyano, 1-4C-alkyl, 1-4C-haloalkyl, 1-4C-haloalkoxy,
C(O)NR'R1, (1-4C-alkylen)-O-(1-4C-alkyl),
(e) -O-heteroaryl opt. subst. with CN,

*o/?g\or-i

(f) 0 , whereby the * is the point of attachment,
(g) —O-(2-3C-alkylen)-O-(1-3C-alkyl) which is optionally substituted with hy-
droxy,

(h) ~NR12R"3,
(i) =NHS(O)2-(1-3C-alkyl),
() =NHS(0O)2-(1-3C-haloalkyl),
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or
optionally, R® and R® form a 6-membered ring together with the nitrogen at-
om to which R?® is attached and together with the pyrimidine ring carbon at-
oms to which R%-NH and R® are attached which may contain one further
heteroatom selected from the group consisting of O,
and which is optionally substituted by an oxo (=O) group,
is
(@) hydrogen,
(b) 1-4C-alkyl, which is optionally substituted with heteroaryl
(c) 1-4C-haloalkyl,
(d) 2-4C-hydroxyalkyl,

7\
<R8>m/<y/;>

(e) , whereby

the * is the point of attachment;

is hydrogen, halogen, hydroxy, 1-4C-alkyl, 1-4C-hydroxyalkyl, 1-4C-
haloalkyl, 1-4C-haloalkoxy, C(O)OR?, C(O)NR'R™,

is 0,

is (a) hydrogen,

(b) 1-4C-alkyl which optionally is substituted with hydroxy,

R10, R™ are independently from each other hydrogen, 1-4C-alkyl, 2-4C-

hydroxyalkyl,

or

together with the nitrogen atom to which they are attached form a 4-6-
membered heterocyclic ring optionally containing one further heteroatom
selected from the group consisting of O, S or N, and which is optionally
substituted with 1-2 fluorine atoms or C(O)OR?,

R12, R13 are independently from each other hydrogen, 1-4C-alkyl, 2-4C-

hydroxyalkyl, -C(O)-(1-3C-alkyl), —=C(0)-(1-3C-alkylen)-O-(1-3C-alkyl), -
C(O)H, C(O)ORS,
or

together with the nitrogen atom to which they are attached form a 4-6-
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membered heterocyclic ring optionally containing one further heteroatom

selected from the group consisting of O

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

said N-oxide, tautomer or stereoisomer.

In a further aspect the invention relates to compounds of formula (1) according to

claim 1,
wherein
X is CRS, N,
10 Y is CH, N,
R1 is hydrogen,
R2/R3 are independently from each other hydrogen, halogen,
R4 is independently hydrogen, 1-3C-alkoxy,
n 0,1,
15 RS is (a) hydrogen;
(b) —C(O)-(1-3C-alkyl);
(c) —C(0)-(1-3C-alkylen)-O-(1-3C-alkyl);
(d) —C(O)NH-(1-3C-alkyl);
I
R \=/
(e) , whereby
20 the * is the point of attachment;
Ré s (a) hydrogen;

25

30

(d) 1-3C-alkoxy optionally substituted independently one or more times with
(d1) OH,
(d2) —O-(1-3C-alkyl),

(h) -NR12R 13,

(i) =NHS(O)2-(1-3C-alkyl),

(1) -NHS(O)2-(1-3C-haloalkyl),

or

optionally, R% and R® form a 6-membered ring together with the nitrogen at-

om to which R?® is attached and together with the pyrimidine ring carbon at-

oms to which R%-NH and R® are attached which may contain one further
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heteroatom selected from the group consisting of O,

and which is optionally substituted by an oxo (=O) group,

R7 is
(a) hydrogen,
oy,
R =/
((e) , whereby
the * is the point of attachment;
R® s hydrogen,
m is 0,
R12, R13 are independently from each other hydrogen, —C(O)-(1-3C-alkylen)-
0O-(1-3C-alkyl),
or

together with the nitrogen atom to which they are attached form a 4-6-
membered heterocyclic ring optionally containing one further heteroatom

selected from the group consisting of O

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

said N-oxide, tautomer or stereocisomer.

In another aspect the invention relates to compounds of formula (l) according to

claim 1,

wherein

X is CRS, N,

Y is CH, N,

R? is hydrogen,

R2/R® are independently from each other hydrogen, fluorine,
R4 is independently hydrogen, 1-3C-alkoxy,

n 0,1,

RS is (a) hydrogen;

(b) —(CO)-CHs,
(c) —C(O)-(methylen)-O-(methyl);
(d) —C(O)NH-(1-3C-alkyl);
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R7

RS

m

15

7\
(R8>m/<y/3*

(e) , whereby
the * is the point of attachment;
is (a) hydrogen;
(d) 1-3C-alkoxy optionally substituted independently one or more times with
(d1) OH,
(d2) —O-(methyl),
(h) -NR12R 13,
(i) -NHS(O)2-(1-3C-alkyl),
() -NHS(O)2-(CF3),
or
optionally, R5 and R® form a 6-membered ring together with the nitrogen at-
om to which R°® is attached and together with the pyrimidine ring carbon at-
oms to which R5-NH and R® are attached which may contain one further ox-
ygen atom,
and which is optionally substituted by an oxo (=O) group,
iS

(a) hydrogen,

B\
(Rs)mjy/—:}

(e) , whereby
the * is the point of attachment;
is hydrogen,
is 0,
R12, R13 are independently from each other hydrogen, —C(O)-(1-3C-alkylen)-
O-(1-3C-alkyl),
or

together with the nitrogen atom to which they are attached form a 6-

membered heterocyclic ring containing one further oxygen atom

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

said N-oxide, tautomer or sterecisomer.
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In a further aspect the invention relates to compounds of formula (1) according to

claim 1,
wherein
X is CR%, N,
Y is CH, N,
R1 is hydrogen,
R2/R?® are independently from each other hydrogen, fluorine,
R4 is independently hydrogen, ethoxy,
n 0,1,
RS is (a) hydrogen;
(b) —C(O)-CHs,
(c) —C(O)-(methylen)-O-(methyl);
(d) —C(O)NH-(ethyl),
5
R \=/
(e) , whereby
the * is the point of attachment;
Ré s (a) hydrogen;

(d) methoxy, ethoxy, optionally substituted independently one or more times
with

(d1) OH,

(d2) —O-(methyl),
(h) -NR12R 3,
(i) =NHS(O)2-(ethyl),
() -NHS(O)2-(CF3),
or
optionally, R5 and RS form a 6-membered ring together with the nitrogen at-
om to which R® is attached and together with the pyrimidine ring carbon at-
oms to which R5-NH and RS are attached which contains one further oxygen
atom,

and which is substituted by an oxo (=O) group,
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R7 is
(a) hydrogen,

7\
(Rs)m/<y/3*

(e) , whereby
the * is the point of attachment;
5 R® s hydrogen,
m is 0,
R12, R13 are independently from each other hydrogen, —C(O)-(methylen)-O-
(methyl),
or
10 together with the nitrogen atom to which they are attached form a 6-
membered heterocyclic ring containing one further oxygen atom,
or an N-oxide, a salt, a tautomer or a stereoisomer of said compound, or a salt of

said N-oxide, tautomer or stereocisomer.

15 In one aspect of the invention compounds of formula (1) as described above are
selected from the group consisting of:

2-[1-(2-fluorobenzyl)-1H-indazol-3-yl}-N-(pyridin-4-
yhpyrimidine-4,6-diamine ,
2-[1-(2-fluorobenzyl)-1H-indazol-3-yl]-N,N -di(pyridin-4-
yhpyrimi-dine-4,6-diamine ,
N-{2-[1-(2-fluorobenzyl)-1H-indazol-3-yl}-6-(pyridin-4-
ylamino)-pyrimidin-4-yl}acetamide ,
N-{2-[1-(2-fluorobenzyl)-1H-indazol-3-yl}-6-(pyridin-4-
ylamino)pyrimidin-4-yl}-2-methoxyacetamide ,
N-{6-(dipyridin-4-ylamino)-2-[1-(2-fluorobenzyl)-1H-indazol-
3-yl]pyrimidin-4-yl}acetamide ,
N-{6-(dipyridin-4-ylamino)-2-[1-(2-fluorobenzyl)-1H-indazol-
3-yllpyrimidin-4-yl}-2-methoxyacetamide ,
2-[1-(4-ethoxy-2,6-difluorobenzyl)-1H-indazol-3-yl}]-N-
(pyridin-4-yl)-pyrimidine-4,6-diamine ,
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2-[1-(4-ethoxy-2,6-difluorobenzyl)-1H-indazol-3-yl]-5-
methoxy-N-(pyridin-4-yl)pyrimidine-4,6-diamine ,
2-[1-(4-ethoxy-2,6-difluorobenzyl)-1H-indazol-3-yl}-5-
(morpholin-4-y)-N-(pyridin-4-yl)pyrimidine-4,6-diamine ,
1-{2-[1-(4-ethoxy-2,6-difluorobenzyl)-1 H-indazol-3-yl]-5-
(morpholin-4-yl)-6-(pyridin-4-ylamino)pyrimidin-4-yl}-3-
ethylurea ,
2-[1-(4-ethoxy-2,6-difluorobenzyl)-1H-indazol-3-yl}-N-
(pyrimidin-4-yl)pyrimidine-4,6-diamine ,
2-[1-(4-ethoxy-2,6-difluorobenzyl)-1H-indazol-3-yl}-5-
methoxy-N-(pyrimidin-4-yl)pyrimidine-4,6-diamine ,
2-[1-(4-ethoxy-2,6-difluorobenzyl)-1H-indazol-3-yl}-5-
(morpholin-4-yl)-N-(pyrimidin-4-yh)pyrimidine-4,6-diamine ,
1-{2-[1-(4-ethoxy-2,6-difluorobenzyl)-1 H-indazol-3-yl]-5-
(morpholin-4-yl)-6-(pyrimidin-4-ylamino)pyrimidin-4-yl}-3-
ethylurea ,
6-[1-(4-ethoxy-2,6-difluorobenzyl)-1H-indazol-3-yl}-N-
(pyridin-4-yl)-1,3,5-triazine-2,4-diamine ,
2-[1-(4-ethoxy-2,6-difluorobenzyl)-1H-indazol-3-yl]-5-(2-
methoxyethoxy)-N-(pyridin-4-yl)pyrimidine-4,6-diamine ,
2-[1-(4-ethoxy-2,6-difluorobenzyl)-1H-indazol-3-yl]-5-(2-
methoxyethoxy)-N-(pyrimidin-4-yl)pyrimidine-4,6-diamine ,
N-{4-amino-2-[1-(4-ethoxy-2,6-difluorobenzyl)-1H-indazol-3-
yll-6-(pyridin-4-ylamino)pyrimidin-5-yl}-2-methoxyacetamide
N-{4-amino-2-[1-(4-ethoxy-2,6-difluorobenzyl)-1H-indazol-3-
ylI1-6-(pyrimidin-4-ylamino)pyrimidin-5-yl}-2-
methoxyacetamide ,
N-{4-amino-2-[1-(4-ethoxy-2,6-difluorobenzyl)-1H-indazol-3-
yl}-6-(pyridin-4-ylamino)pyrimidin-5-yl}ethanesulfonamide ,
N-{4-amino-2-[1-(4-ethoxy-2,6-difluorobenzyl)-1H-indazol-3-
yl}-6-(pyridin-4-ylamino)pyrimidin-5-yi}-1,1,1-

trifluoromethanesulfonamide
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2-[1-(4-ethoxy-2,6-difluorobenzyl)-1H-indazol-3-yl}-4-
(pyridin-4-ylamino)-6H-pyrimido[5,4-b][1,4]oxazin-7(8H)-one
2-[1-(4-ethoxy-2,6-difluorobenzyl)-1H-indazol-3-yl}-4-
(pyrimidin-4-ylamino)-6 H-pyrimido[5,4-b][1,4]oxazin-7(8H)-
one,
2-[1-(4-ethoxy-2,6-difluorobenzyl)-1H-indazol-3-yl]-N,N'-
di(pyridine-4-yl)pyrimidine-4,6-diamine ,
2-[1-(4-ethoxy-2,6-difluorobenzyl)-1H-indazol-3-yl}-5-
methoxy-N,N-di(pyridin-4-yl)pyrimidine-4,6-diamine ,
2-[1-(4-ethoxy-2,6-difluorobenzyl)-1H-indazol-3-yl}-5-
(morpholin-4-yl)-N,N"-di(pyridin-4-yl)pyrimidine-4,6-diamine ,
2-[1-(4-ethoxy-2,6-difluorobenzyl)-1H-indazol-3-yl]-5-
(morpholin-4-yl)-N,N*-di(pyrimidin-4-yl)pyrimidine-4,6-
diamine ,
6-[1-(4-ethoxy-2,6-difluorobenzyl)-1H-indazol-3-yl]-N,N*-
di(pyridin-4-yl)-1,3,5-triazine-2,4-diamine ,
2-[1-(4-ethoxy-2,6-difluorobenzyl)-1H-indazol-3-yl]-5-(2-
methoxyethoxy)-N,N-di(pyridin-4-yl)pyrimidine-4,6-diamine
2-[1-(4-ethoxy-2,6-difluorobenzyl)-1H-indazol-3-yl]-5-(2-
methoxyethoxy)-N,N-di(pyrimidin-4-yl)pyrimidine-4,6-
diamine ,

N-{2-[1-(4-ethoxy-2,6-difluorobenzyl)-1 H-indazol-3-yl]-4,6-
bis(pyridin-4-ylamino)pyrimidin-5-yl}-2-methoxyacetamide ,
N-{2-[1-(4-ethoxy-2,6-difluorobenzyl)-1 H-indazol-3-yl}-4,6-
bis(pyrimidin-4-ylamino)pyrimidin-5-yl}-2-methoxyacetamide
N-{2-[1-(4-ethoxy-2,6-diflucrobenzyl}-1H-indazol-3-yl]-4,6-
bis(pyridin-4-ylamino)pyrimidin-5-yl}ethanesulfonamide ,
N-{2-[1-(4-ethoxy-2,6-difluorobenzyl)-1H-indazol-3-yl}-4,6-
bis(pyridin-4-ylamino)pyrimidin-5-yl}-1,1,1-

trifluoromethanesulfonamide
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2-({4-amino-2-[1-(4-ethoxy-2,6-difluorobenzyl)-1H-indazol-
3-yl}]-6-(pyridin-4-ylamino)pyrimidin-5-yl}oxy)ethanol , and
2-({2-[1-(4-ethoxy-2,6-difluorobenzyl)-1H-indazol-3-yl}-4,6-
bis(pyridin-4-ylamino)pyrimidin-5-yl}oxy)ethanol ,

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

said N-oxide, tautomer or stereocisomer.

5 One aspect of the invention are compounds of formula (I) as described in the ex-
amples as characterized by their names in the title as claimed in claim 6 and their
structures as well as the subcombinations of all residues specifically disclosed in

the compounds of the examples.

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

One special aspect of the invention is intermediate (1-2/ 1-4) ,

R
4
R
N, R’
N
1 //
R
NH
147112 NO / ?
6
HN R

15 whereby R, R2, R3 R4R® and n have the meaning according to claim 1.

Another aspect of the invention is intermediate (1-5) ,
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J 1-5

N
N>\/|\/|>/NH2

H,N

whereby R, R?, R® R* and n have the meaning according to claim 1.

Another aspect of the invention is intermediate (1-7-1) wherein ,

R‘I

—N
NH
N /) 2
e NAT

N NH,

whereby R', R2, R3, R* and n have the meaning according to claim 1.
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Another aspect of the invention is intermediate (1-6-1),

R
(R,
N, R’
N
1 J 1-6-1
R —N
NH
No 7 2
HN - OH

Another aspect of the invention relates to the use of any of the intermediates de-
scribed herein for preparing a compound of formula (1) as defined supra or an N-
oxide, a salt, a tautomer or a sterecisomer of said compound, or a salt of said N-

oxide, tautomer or stereocisomer.

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

(1) as disclosed in the claims and the examples.

Another aspect of the invention are compounds of formula (I), wherein
R? is hydrogen, halogen, 1-3C-alkyl,

Yet another aspect of the invention are compounds of formula (I) according to

claims 1, 2, 3, 4, 5 or 6, whereinR" is hydrogen.

A further aspect of the invention are compounds of formula (I), wherein
R2/R3 are independently from each other hydrogen, halogen, cyano, hydroxy
1-6C-haloalkyl, 1-6C-haloalkoxy, 1-6C-alkoxy,

A further aspect of the invention are compounds of formula (l) according to claim

1, wherein R? and/or R3 are independently from each other hydrogen or halogen.,.
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Another aspect of the invention are compounds of formula (l), wherein
R2 and/or R® is halogen, especially fluorine, chlorine or bromine, preferably fluo-

rine or chlorine, more preferably fluorine.

A further aspect of the invention are compounds of formula (1), wherein
R? and R® are different, for example R? is hydrogen and R?® is fluorine, or vice-

versa.

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

R# is independently hydrogen, hydroxy, halogen, cyano, 1-6C-alkyl, 2-6C-
alkenyl,  2-6C-alkynyl, 1-6C-haloalkyl, 1-6C-hydroxyalkyl, 1-6C-alkoxy,
-0-(2-6Calkylen)-O-C(O)-(1-6C-alkyl), 1-8C-haloalkoxy, -C(O)OR?, -C(O)-(1-6C-
alkyl), -C(O)NR'"R", 3-7C-cycloalkyl, -S(0)2NH-(3-7C-cycloalkyl), -S(O)2NR1°R™.

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

R4 is heteroaryl which optionally is substituted independently one or more
times with cyano, 1-4C-alkyl, 1-6C-haloalkyl, 1-6C-haloalkoxy, C(O)OR®,
C(O)NRORM,

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

whereby two of R?, R® (R*),, when positioned ortho to each other, may form to-
gether with the two carbon atoms to which they are attached, a heterocyclic 5-, 6-
or 7-membered ring containing 1 or 2 heteroatoms selected from O or N, and op-
tionally containing an additional double bond and/or optionally substituted by an

oxo (=0) group and/or an 1-4C-alkyl group.

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

R4 is hydrogen.

Another aspect of the invention are compounds of formula (I), wherein
R4 is hydrogen or 1-6C-alkoxy, preferably hydrogen or methoxy, ethoxy, propoxy,

more preferably hydrogen or ethoxy.
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In another embodiment of the above-mentioned aspects, the invention relates to

compounds of formula (1), wherein nis O or 1.

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

nis 1.

Another aspect of the invention are compounds of formula (I), wherein
R® is hydrogen, -C(O)-(1-6C-alkyl), -C(O)-(1-6C-alkylen)-O-(1-6C-alkyl),
C(O)NH-(1-6C-alkyl), 4-pyridyl which is optionally substituted by R® or 4-
Pyrimidinyl which is optionally substituted by R,

Another aspect of the invention are compounds of formula (1), wherein
Ré s (a) hydrogen;
(d) 1-6C-alkoxy optionally substituted independently one or more times with
(d1) OH,
(d2) —O-(1-6C-alkyl)
(d3) C(O)OR?,
(d4) C(O)NR'ORM,
(d5) NR1ORM,
(d6) —S-(1-6C-alkyl),
(d7) =S(0)-(1-6C-alkyl),
(d8) —S(0O)2-(1-6C-alkyl)
(d9) S(O)2NR'OR™,
(d10) heterocyclyl, which is optionally substituted with C(O)OR?,
or oxo (=0),
(d11) heteroaryl, which is optionally substituted independently one or
more times with cyano, 1-4C-alkyl, 1-6C-haloalkyl, 1-6C-haloalkoxy,
C(O)OR?, C(O)NR'RM, (1-6C-alkylen)-O-(1-6C-alkyl),
(e) -O-heteroaryl opt. subst. with CN

(f) o , whereby the * is the point of attachment,
(g9) —O-(2-6C-alkylen)-O-(1-6C-alkyl) which is optionally substituted with hydroxy,
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Another aspect of the invention are compounds of formula (), wherein
R is 1-6C-alkoxy which is optionally substituted independently one or more
times with

(d1) OH,

(d2) —O-(1-6C-alkyl),

(h) NR12R13,

(i) NHS(O)2-(1-6C-alkyl),

(1) NHS(O)2-(1-6C-haloalkyl).

A further aspect of the invention are compounds of formula (1), wherein R® and R®
form a 6-membered ring together with the nitrogen atom to which R5 is attached
and together with the pyrimidine ring carbon atoms to which R3-NH and R® are
attached which may contain one further heteroatom selected from the group con-
sisting of O, S, N, (preferably one oxygen atom) and which is optionally substituted
by an oxo (=O) group, especially the compounds as disclosed in the expeerimental
section.

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

(a) hydrogen,

(b)1-4C-alkyl, which is optionally substituted with heteroaryl

(c) 1-4C-haloalkyl,

(d) 1-4C-hydroxyalkyl,

(e), 4-pyridyl.

Another aspect of the invention are compounds of formula (1), wherein
R7 is hydrogen, 4-pyridyl which is optionally substituted by R® or 4-pyrimidinyl
which is optionally substituted by R8.

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

R7 is hydrogen or 4-pyridyl which is optionally substituted by RS,
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Another aspect of the invention are compounds of formula (l), wherein

R&  is hydrogen.

Still another aspect of the invention are compounds of formula (1), wherein m is O.

Another aspect of the invention are compounds of formula (1), wherein m is 0 or 1.

Another aspect of the invention are compounds of formula (I), wherein
R® s (a) hydrogen,
(b) 1-6C-alkyl which optionally is substituted with hydroxyl.

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

R'2, R13 are independently from each other hydrogen, 1-4C-alkyl, 2-4C-
hydroxyalkyl, -(CO)-(1-6C-alkyl), -C(O)-(1-6C-alkylen)-O-(1-6C-alkyl), CHO,
C(O)OR?, or together with the nitrogen atom to which they are attached form a 4-
6-membered heterocyclic ring optionally containing one further heteroatom select-
ed from the group consisting of O, S or N, and which is optionally substituted by an

oxo (=0) group.

Another aspect of the invention are compounds of formula (I), wherein
R'9/R" is independently from each other hydrogen, -C(O)-(1-6-alkylen)-O-(-6C-
alkyl).

Another aspect of the invention are compounds of formula (I), wherein
R'2, R together with the nitrogen atom to which they are attached form a 4-6-
membered heterocyclic ring optionally containing one further heteroatom selected
from the group consisting of O, S or N, which is optionally substituted by an oxo
(=0) group.

Another aspect of the invention are compounds of formula (I), wherein
R12, R'3 together with the nitrogen atom to which they are attached form a 4-6-
membered heterocyclic ring which optionally contains additionally one oxygen at-

om, and which is optionally substituted by an oxo (=O) group.
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Another aspect of the invention are compounds of formula (1), wherein X is CRS,

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

Another aspect of the invention are compounds of formula (I), wherein Y is CH.

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

Another aspect of the invention are compounds of formula (1), wherein X is N and
Yis N.

A further aspect of the invention are compounds of formula (1), which are present
as their salts.

It is to be understood that the present invention relates to any sub-combination
within any embodiment or aspect of the present invention of compounds of general

formula (1), supra.

More particularly still, the present invention covers compounds of general formula
(1) which are disclosed in the Example section of this text, infra.

In accordance with another aspect, the present invention covers methods of
preparing compounds of the present invention, said methods comprising the steps
as described in the Experimental Section herein.

Another embodiment of the invention are compounds according to the claims as
disclosed in the Claims section wherein the definitions are limited according to the
preferred or more preferred definitions as disclosed below or specifically disclosed

residues of the exemplified compounds and subcombinations thereof.

Definitions
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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. For example, when R, R?, R3, R4, RS,
R9, R0, R" R'2, R X and/or Y occur more than one time for any compound of
formula (1) each definition of R, R2, R3, R4, R6, R?, R0, R", R2, R X and Y is

independent.

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 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 at-
oms. Examples are methyl, ethyl, n propyl, iso-propyl, n butyl, iso-butyl, sec-butyl
and tert-butyl, pentyl, hexyl, preferably 1-4 carbon atoms (1-4C-alkyl), more pref-
erably 1-3 carbon atoms (1-3C-alkyl). Other alkyl constituents mentioned herein
having another number of carbon atoms shall be defined as mentioned above tak-
ing into account the different length of their chain. Those parts of constituents con-
taining an alkyl chain as a bridging moiety between two other parts of the constitu-

ent which usually is called an “alkylene” moiety is defined in line with the definition
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for alkyl above including the preferred length of the chain e.g. methylen, ethylene,

n-propylen, iso-propylen, n-butylen, isobutylene, fert-butylen.

“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.

“2-6-Alkynyl” is is a straight chain or branched alkynyl radical having 2 to 6 carbon
atoms, particularly 2 or 3 carbon atoms (“2-6-Alkynyl”). Examples are the ethynyl,
prop-1-ynyl, prop-2-ynyl, but-1-ynyl, but-2-ynyl, but-3-ynyl, pent-1-ynyl, pent-2-
ynyl, pent-3-ynyl, pent-4-ynyl, hex-1-ynyl, hex-2-inyl, hex-3-inyl, hex-4-ynyl, hex-5-
ynyl, 1-methylprop-2-ynyl, 2-methylbut-3-ynyl, 1-methylbut-3-ynyl, 1-methylbut-2-
ynyl, 3-methylbut-1-ynyl, 1-ethylprop-2-ynyl, 3-methylpent-4-ynyl, 2-methylpent-4-
ynyl, 1-methylpent-4-ynyl, 2-methylpent-3-ynyl, 1-methylpent-3-ynyl, 4-methylpent-
2-ynyl, 1-methylpent-2-ynyl, 4-methylpent-1-ynyl, 3-methylpent-1-ynyl, 2-ethylbut-
3-ynyl, 1-ethylbut-3-ynyl, 1-ethylbut-2-ynyl, 1-propylprop-2-ynyl, 1-isopropylprop-2-
ynyl, 2,2-dimethylbut-3-inyl, 1,1-dimethylbut-3-ynyl, 1,1-dimethylbut-2-ynyl, or 3,3-
dimethylbut-1-ynyl radicals. Particularly, said alkynyl group is ethynyl, prop-1-ynyl,
or prop-2-inyl.

“Halogen” within the meaning of the present invention is iodine, bromine, chlorine
or fluorine, preferably “halogen” within the meaning of the present invention is

chlorine or fluorine.

“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.
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“1-6C-Hydroxyalkyl” is a straight-chain or branched alkyl 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-propyi.

“1-6C-Alkoxy” represents radicals, which in addition to the oxygen atom, contain a
straight-chain or branched alkyl radical having 1 to 6 carbon atoms. Examples
which may be mentioned are the hexoxy, pentoxy, butoxy, isobutoxy, sec-butoxy,
tert-butoxy, propoxy, isopropoxy, ethoxy and methoxy radicals, preferred are
methoxy, ethoxy, propoxy, isopropoxy. In case the alkoxy group may be
substituted those substituents as defined (d1)-(d10) my be situated at any carbon

atom of the alkyoxy group being chemically suitable.

“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-
CFHz, —O-CF2H, -O-CF3, -O-CH2-CFHz, -O-CH2-CF2H, -O-CH2-CF3. Preferred are
—0-CF2H, -O-CFs3, -O-CH2-CFs.

“3-7C-Cycloalkyl” stands for cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or
cycloheptyl, preferably cyclopropyl.

“3-7C-Heterocyclyl”, or “heterocyclyl” represents a mono- or polycyclic, preferably
mono- or bicyclic, more preferably monocyclic, nonaromatic heterocyclic radical
containing, 4 to 10, preferably 4 to 7, more preferably 5 to 6 ring atoms, and 1,2 or
3, preferably 1 or 2, hetero atoms and/or hetero groups independently selected
from the series consisting of N, O, S, SO, SO2. The heterocyclyl radicals can be
saturated or partially unsaturated and, unless stated otherwise, may be optionally
substituted, one or more times, identically or differently, with a substituent selected
from: 1-4C-alkyl, 1-4C-haloalkyl, 1-4C-alkoxy, hydroxy, fluorine or (=O) whereby
the 1-4C-alkyl may be optionally further substituted with hydroxy and the double
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bonded oxygen atom leads to a carbonyl group together with the carbon atom of
the heterocyclyl ring at any suitable position. Particularly preferred heterocyclic
radicals are 4- to 7-membered monocyclic saturated heterocyclyl radicals having
up to two hetero atoms from the series consisting of O, N and S, more preferred 5-
6-membered heterocyclic radicals. The following may be mentioned by way of ex-
ample and by preference: oxetanyl, tetrahydrofuranyl, tetrahydropyranyl, azet-
idinyl, 3-hydroxyazetidinyl, 3-fluoroazetidinyl, 3,3-difluoroazetidinyl, pyrrolidinyl, 3-
hydroxypyrrolidinyl, pyrrolinyl, pyrazolidinyl, imidazolidinyl, piperidinyl, 3-
hydroxypiperidinyl, 4-hydroxypiperidinyl, 3-fluoropiperidinyl, 3,3-difluoropiperidinyl,
4-fluoropiperidinyl, 4,4-difluoropiperidinyl, piperazinyl, N-methyl-piperazinyl, N-(2-
hydroxyethyl)-piperazinyl, morpholinyl, thiomorpholinyl, azepanyl, homopiperazi-
nyl, N-methyl-homopiperazinyl.

“N-heterocyclyl” represents a heterocyclic radical which is connected to the re-

maining molecule via its nitrogen atom contained in the heterocyclic ring.

The term “heteroaryl” represents a monocyclic 5- or 6-membered aromatic
heterocycle or a fused bicyclic aromatice moiety comprising without being
restricted thereto, the 5-membered heteroaryl radicals furyl, thienyl, pyrrolyl, oxa-
zolyl, isoxazolyl, thiazolyl, isothiazolyl, imidazolyl, pyrazolyl, triazolyl (1,2.4-
triazolyl, 1,3,4-triazolyl or 1,2,3-triazolyl), thiadiazolyl (1,3,4-thiadiazolyl, 1,2,5-
thiadiazolyl, 1,2,3-thiadiazolyl or 1,2,4-thiadiazolyl) and oxadiazolyl (1,3.,4-
oxadiazolyl, 1,2,5-oxadiazolyl, 1,2,3-oxadiazolyl or 1,2,4-oxadiazolyl), as well as
the 6-membered heteroaryl radicals pyridinyl, pyrimidinyl, pyrazinyl and pyridazinyl
as well as the fused ring systems such as e.g. phthalidyl-, thiophthalidyl-, indolyl-,
isoindolyl-,  dihydroindolyl-,  dihydroisoindolyl-, indazolyl-, benzothiazolyl-,
benzofuranyl-, benzimidazolyl-, benzoxazinonyl-, chinolinyl-, isochinolinyl-,
chinazolinyl-, chinoxalinyl-, cinnolinyl-, phthalazinyl-, 1,7- or 1,8-naphthyridinyl-.
cumarinyl-, isocumarinyl-, indolizinyl-, isobenzofuranyl-, azaindolyl-, azaisoindolyl-,
furanopyridyl-, furanopyrimidinyl-, furanopyrazinyl-, furanopyidazinyl-, preferred
fused ring system is indazolyl. Preferred 5- or 6-membered heteroaryl radicals are
furanyl, thienyl, pyrrolyl, thiazolyl, oxazolyl, thiadiazolyl, oxadiazolyl, pyridinyl,
pyrimidinyl, pyrazinyl or pyridazinyl. More preferred 5- or 6-membered heteroaryl

radicals are furan-2-yl, thien-2-yl, pyrrol-2-yl, thiazolyl, oxazolyl, 1,3,4-thiadiazolyl,
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1,3,4-oxadiazolyl, pyridin-2-yl, pyridin-4-yl, pyrimidin-2-yl, pyrimidin-4-yl, pyrazin-2-
yl or pyridazin-3-yl.
In case of doubts regarding the name used in the description or claims the

structural formula as disclosed in the experimental section shall be decisive.

In general and unless otherwise mentioned, the heteroarylic or heteroarylenic
radicals include all the possible isomeric forms thereof, e.g. the positional isomers
thereof. Thus, for some illustrative non-restricting example, the term pyridinyl or
pyridinylene includes pyridin-2-yl, pyridin-2-ylene, pyridin-3-yl, pyridin-3-ylene,
pyridin-4-yl and pyridin-4-ylene; or the term thienyl or thienylene includes thien-2-

yl, thien-2-ylene, thien-3-yl and thien-3-ylene.

The heteroarylic, heteroarylenic, or heterocyclic groups mentioned herein may be
substituted by their given substituents or parent molecular groups, unless
otherwise noted, at any possible position, such as e.g. at any substitutable ring
carbon or ring nitrogen atom. Analogously it is being understood that it is possible
for any heteroaryl or heterocyclyl group to be attached to the rest of the molecule
via any suitable atom if chemically suitable. Unless otherwise noted, any
heteroatom of a heteroarylic or heteroarylenic ring with unsatisfied valences
mentioned herein is assumed to have the hydrogen atom(s) to satisfy the
valences. Unless otherwise noted, rings containing quaternizable amino- or imino-
type ring nitrogen atoms (-N=) may be preferably not quaternized on these amino-
or imino-type ring nitrogen atoms by the mentioned substituents or parent

molecular groups.

The NR'2R"' group includes, for example, NH2, N(H)CHs, N(CHzs)2, N(H)CH2CHs
and N(CH3)CH2CHs. In the case of -NR'™2R'3, when R'2 and RS together with the
nitrogen atom to which they are attached form a 4-6-membered heterocyclic ring
optionally containing one further heteroatom selected from the group consisting of
O, S or N, the term “heterocyclic ring” is defined above. Especially preferred is
morpholinyl .
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The C(O)NR™RM" group includes, for example, C(O)NH2, C(O)N(H)CHs,
C(O)N(CHs)2, C(O)N(H)CH2CHs, C(O)N(CHs)CH2CH3 or C(O)N(CH2CHs)2. If R
or R are not hydrogen, they may be substituted by hydroxy,

In the case of -NR'™?R", when R'? and R'3 together with the nitrogen atom to
which they are attached form a 4-6-membered heterocyclic ring, the term

“heterocyclic ring” is defined above and can be used analogously for C(O)NR10R,

The C(O)OR® group includes for example C(O)OH, C(O)OCHs, C(O)OC:2Hs,
C(O)CsH7, C(O)CH(CHs)2, C(0O)OCsHg, C(O)OCsH11, C(O)OCsH1s; for
C(O)O(1-6Calkyl), the alkyl part may be straight or branched and may be
substituted.

In the context of the properties of the compounds of the present invention the term
“‘pharmacokinetic profile” means one single parameter or a combination thereof
including permeability, bioavailability, exposure, and pharmacodynamic parame-
ters such as duration, or magnitude of pharmacological effect, as measured in a
suitable experiment. Compounds with improved pharmacokinetic profiles can, for
example, be used in lower doses to achieve the same effect, may achieve a longer

duration of action, or a may achieve a combination of both effects.

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.

In the present text, in particular in the Experimental Section, for the synthesis of
intermediates and of examples of the present invention, when a compound is
mentioned as a salt form with the corresponding base or acid, the exact
stoichiometric composition of said salt form, as obtained by the respective

preparation and/or purification process, is, in most cases, unknown.

Unless specified otherwise, suffixes to chemical names or structural formulae such
as "hydrochloride”, "trifluoroacetate”, "sodium salt”, or "x HCI", "x CF3COOH", "x
Na+", for example, are to be understood as not a stoichiometric specification, but

solely as a salt form.

This applies analogously to cases in which synthesis intermediates or example

compounds or salts thereof have been obtained, by the preparation and/or
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purification processes described, as solvates, such as hydrates with (if defined)

unknown stoichiometric composition.

According to the person skilled in the art the compounds of formula (1) 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 (1)
according to this invention as well as all solvates and in particular all hydrates of

the salts of the compounds of formula (l) 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 combina-
tion 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 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 composi-
tion 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
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the present invention with an anti-cancer agent as defined below is an embodi-

ment of the invention.

The term “(chemotherapeutic) anti-cancer agents®, includes but is not limited to
1311-chTNT, abarelix, abiraterone, aclarubicin, aldesleukin, alemtuzumab, alitret-
inoin, altretamine, aminoglutethimide, amrubicin, amsacrine, anastrozole, arglabin,
arsenic trioxide, asparaginase, azacitidine, basiliximab, BAY 80-6946, BAY
1000394, belotecan, bendamustine, bevacizumab, bexarotene, bicalutamide, bis-
antrene, bleomycin, bortezomib, buserelin, busulfan, cabazitaxel, calcium folinate,
calcium levofolinate, capecitabine, carboplatin, carmofur, carmustine, catumax-
omab, celecoxib, celmoleukin, cetuximab, chlorambucil, chlormadinone, chlor-
methine, cisplatin, cladribine, clodronic acid, clofarabine, copanlisib, crisantaspa-
se, cyclophosphamide, cyproterone, cytarabine, dacarbazine, dactinomycin, dar-
bepoetin alfa, dasatinib, daunorubicin, decitabine, degarelix, denileukin diftitox,
denosumab, deslorelin, dibrospidium chloride, docetaxel, doxifluridine, doxorubi-
cin, doxorubicin + estrone, eculizumab, edrecolomab, elliptinium acetate, eltrom-
bopag, endostatin, enocitabine, epirubicin, epitiostanol, epoetin alfa, epoetin beta,
eptaplatin, eribulin, erlotinib, estradiol, estramustine, etoposide, everolimus, ex-
emestane, fadrozole, filgrastim, fludarabine, fluorouracil, flutamide, formestane,
fotemustine, fulvestrant, gallium nitrate, ganirelix, gefitinib, gemcitabine,
gemtuzumab, glutoxim, goserelin, histamine dihydrochloride, histrelin, hydroxycar-
bamide, 1-125 seeds, ibandronic acid, ibritumomab tiuxetan, idarubicin, ifosfamide,
imatinib, imiguimod, improsulfan, interferon alfa, interferon beta, interferon gam-
ma, ipilimumab, irinotecan, ixabepilone, lanreotide, lapatinib, lenalidomide, le-
nograstim, lentinan, letrozole, leuprorelin, levamisole, lisuride, lobaplatin, lo-
mustine, lonidamine, masoprocol, medroxyprogesterone, megestrol, melphalan,
mepitiostane, mercaptopurine, methotrexate, methoxsalen, Methyl aminolevuli-
nate, methyltestosterone, mifamurtide, miltefosine, miriplatin, mitobronitol, mito-
guazone, mitolactol, mitomycin, mitotane, mitoxantrone, nedaplatin, nelarabine,
nilotinib, nilutamide, nimotuzumab, nimustine, nitracrine, ofatumumab, omepra-
zole, 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,
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pemetrexed, pentazocine, pentostatin, peplomycin, perfosfamide, picibanil, piraru-
bicin, plerixafor, plicamycin, poliglusam, polyestradiol phosphate, polysaccharide-
K, porfimer sodium, pralatrexate, prednimustine, procarbazine, quinagolide, radi-
um-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, tocili-
zumab, 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.

The compounds of the present invention may exist as tautomers. For example,
any compound of the present invention which contains a pyrazole moiety as a het-
eroaryl group for example can exist as a 1H tautomer, or a 2H tautomer, or even a
mixture in any amount of the two tautomers, or a triazole moiety for example can
exist as a 1H tautomer, a 2H tautomer, or a 4H tautomer, or even a mixture in any
amount of said 1H, 2H and 4H tautomers. Other examples of such compounds are

hydroxypyridines and hydroxypyrimidines which can exist as tautomeric forms:

0 OH
~ , = NH SN
3 /
N~ 0 N~ ~OH N~ o N~ ~o

Another embodiment of the invention are all possible tautomers of the compounds

H

of the present invention as single tautomers, or as any mixture of said tautomers,

in any ratio.
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The compounds of the invention may, depending on their structure, exist in different
stereoisomeric forms. These forms include configurational isomers or optionally
conformational isomers (enantiomers and/or diastereoisomers including those of
atropisomers). The present invention therefore includes enantiomers,
diastereoisomers as well as mixtures thereof. From those mixtures of enantiomers
and/or disasterecisomers pure sterecisomeric 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 sterecisomers mentioned above independent of the

ratio, including the racemates.

Furthermore, the present invention includes all possible crystalline forms, or
polymorphs, of the compounds of the present invention, either as single

polymorphs, or as a mixture of more than one polymorph, in any ratio.

Furthermore, derivatives of the compounds of formula (l) and the salts thereof
which are converted into a compound of formula (1) 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 (1) 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 2H (deuterium), 3H (tritium),
11C’ 130’ 14C, 15N’ 170, 180, 32P’ 33P’ 3385 3485 358’ 3685 18F, 36C|’ 828[', 123|’ 124|’ 129|
and 31, respectively. Certain isotopic variations of a compound of the invention,
for example, those in which one or more radioactive isotopes such as 3H or “C

are incorporated, are useful in drug and/or substrate tissue distribution studies.
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Tritiated and carbon-14, i.e., “C, isotopes are particularly preferred for their ease
of preparation and detectability. Further, substitution with isotopes such as deuter-
ium 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 com-
pound 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 varia-

tions 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 prop-

erties.

In particular, said compounds of the present invention have surprisingly been
found to effectively inhibit Bub1 kinase and may therefore be used for the treat-
ment or prophylaxis of diseases of uncontrolied cell growth, proliferation and/or
survival, inappropriate cellular immune responses, or inappropriate cellular in-
flammatory 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 uncon-
trolled cell growth, proliferation and/or survival, inappropriate cellular immune re-
sponses, or inappropriate cellular inflammatory responses is mediated by Bub1
kinase, such as, for example, haematological tumours, solid tumours, and/or me-
tastases thereof, e.g. leukaemias and myelodysplastic syndrome, malignant lym-
phomas, head and neck tumours including brain tumours and brain metastases,
tumours of the thorax including non-small cell and small cell lung tumours, gastro-
intestinal tumours, endocrine tumours, mammary and other gynaecological tu-
mours, urological tumours including renal, bladder and prostate tumours, skin tu-

mours, and sarcomas, and/or metastases thereof.

The intermediates used for the synthesis of the compounds of claims 1-6 as

described below, as well as their use for the synthesis of the compounds of claims
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1-6, 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 (I) of the invention and are not intended to be limit-
ing. 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 trans-
formations exemplified in the Schemes is therefore not intended to be limiting. In
addition, interconversion of any of the substituents, R, R2, R3, R4, R8, R7 or R8 can
be achieved before and/or after the exemplified transformations. These modifica-
tions can be such as the introduction of protecting groups, cleavage of protecting
groups, reduction or oxidation of functional groups, halogenation, metallation, sub-
stitution or other reactions known to the person skilled in the art. These transfor-
mations include those which introduce a functionality which allows for further inter-
conversion 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 (1) is described in
Scheme 1. In instances where this route is not feasible, scheme 2 {0 9 can be ap-

plied.
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5  Scheme 1 Route for the preparation of compounds of general formula (la) and (Ib),
which are compounds of the general formula (1), wherein R, R2, R3, R4, R6, R&, m
and n have the meaning as given for general formula (1), supra. In addition, inter-
conversion of any of the substituents, R', R2, R3, R4, R® or R® can be achieved
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before and/or after the exemplified transformations. These modifications can be
such as the introduction of protecting groups, cleavage of protecting groups, re-
duction or oxidation of functional groups, halogenation, metallation, substitution or
other reactions known to the person skilled in the art. These transformations in-
clude 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, 3rd edition, Wiley 1999).
Specific examples are described in the subsequent paragraphs.

Compounds A, B, C and 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, Bror |, 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 trifluocromethane sufonate. X

represents F, Cl, Br, | or a boronic acid.

A suitably substituted methyl 1H-indazole-3-carboxylate (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 ex-
ample, N,N-dimethylformamide, in the presence of a suitable base, such as, for
example, cesium carbonate at temperatures ranging from -78C to room tempera-
ture, preferably the reaction is carried out at room temperature, to furnish interme-

diates of general formula (1-1).

Intermediates of general formula (1-1) can be converted to intermediates of gen-
eral formula (1-1-3) by reaction with a suitable source of ammonium, such as for
example, ammonium chloride in the presence of a suitable Lewis acid, such as for
example trimethylaluminium in a temperature range from room temperature to the
boiling point of the respective solvent, preferably the reaction is carried out at
80T.
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Intermediates of general formula (1-1-3) are reacted with a suitably substituted
propanedinitril of the general formula (C), such as, for example methoxypro-
panedinitrile in the presence of a suitable base, such as, for example triethyla-
mine, 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 respec-
tive solvent, preferably the reaction is carried out at 100, to furnish intermedi-

ates of general formula (1-4).

Intermediates of general formula (1-4) can be reacted with a suitable 4-
halopyridine or 6-halopyrimidine of the general formula (D), such as, for example
4-bromopyridine or 6-chloropyrimidine, in the presence of a suitable base, such
as, for example potassium carbonate a suitable palladium catalyst, such as for
example (1E,4E)-1,5-diphenylpenta-1,4-dien-3-one—palladium, a suitable ligand,
such as for example 1'-binaphthalene-2,2'-diylbis(diphenylphosphane), can be
added. The reaction is carried out in a suitable solvent system, such as, for exam-
ple, 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
1007 to furnish compounds of general formula (la) and (Ib). Alternatively, the fol-
lowing palladium catalysts can be used:

Allylpalladium chloride dimer, Dichlorobis(benzonitrile)palladium (I1), Palladium (11)
acetate, Palladium (Il) chloride, Tetrakis(triphenylphosphine)palladium (0),
Tris(dibenzylideneacetone)dipalladium (0), optionally with addition of the following
ligands:

racemic-2,2'-Bis(diphenylphosphino)-1,1'-binaphthyl, rac-BINAP, 1,1'-Bis(diphenyl-
phosphino)ferrocene, Bis(2-diphenylphosphinophenyl)ether, Di-t-butylmethylphos-
phonium tetrafluoroborate, 2-(Di-t-butylphosphino)biphenyl, Tri-t-butylphospho-
nium tetrafluoroborate, Tri-2-furylphosphine, Tris(2,4-di-t-butylphenyl)phosphite,
Tri-o-tolylphosphine, or, favourably, (9,9-dimethyl-9H-xanthene-4,5-
diyhbis(diphenylphosphine).
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Compounds of general formula (1) can also be synthesised according to the pro-

cedure depicted in Scheme 2.

Scheme 2
R2
R NH  NH
n
H2N/[H/U\NH2
N, R
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Scheme 2 Alternative route for the preparation of compounds of general formula

(la) and (Ib), which are compounds of the general formula (1), wherein R, R?, R3,

R4, R%, R8 m and n have the meaning as given for general formula (1), supra. R?,

R2, R3, R4, R% or R8 can be achieved before and/or after the exemplified transfor-

mations. These modifications can be such as the introduction of protecting groups,

cleavage of protecting groups, reduction or oxidation of functional groups, halo-

genation, metallation, substitution or other reactions known to the person skilled in
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the art. These transformations include those which introduce a functionality which
allows for further interconversion of substituents. Appropriate protecting groups
and their intro-duction and cleavage are well-known to the person skilled in the art
(see for ex-ample T.W. Greene and P.G.M. Wuts in Protective Groups in Organic
Synthesis, 3rd edition, Wiley 1999). Further specific examples are described in the
subsequent paragraphs.

Compounds D and E are either commercially available or can be prepared accord-
ing to procedures available from the public domain, as understandable to the per-
son skilled in the art. Specific examples are described in the subsequent para-
graphs. X' represents F, Cl, Br, | or a boronic acid.

A suitably substituted intermediate 1-1 can be reacted with a suitably substituted
propanediimidamide of general formula (E) in a suitable solvent system, such as,
for example, methanol, in the presence of a suitable base, such as, for example,
sodium methylate at temperatures ranging from room temperature to 150C, pref-
erably the reaction is carried out in boiling methanol, to furnish intermediates of
general formula (1-2).

Intermediates of general formula (1-2) can be reacted with a suitable 4-
halopyridine or 6-halopyrimidine of the general formula (D), such as, for example
4-bromopyridine or 6-chloropyrimidine, in the presence of a suitable base, such
as, for example potassium carbonate a suitable palladium catalyst, such as for
example (1E,4E)-1,5-diphenylpenta-1,4-dien-3-one—palladium, a suitable ligand,
such as for example 1'-binaphthalene-2,2'-diylbis(diphenylphosphane), can be
added. The reaction is carried out in a suitable solvent system, such as, for exam-
ple, 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
100C to furnish compounds of general formula (la) and (Ib). Alternatively, the fol-
lowing palladium catalysts can be used:

Allylpalladium chloride dimer, Dichlorobis(benzonitrile)palladium (I1), Palladium (11)
acetate, Palladium (II) chloride, Tetrakis(triphenylphosphine)palladium (0),
Tris(dibenzylideneacetone)dipalladium (0), optionally with addition of the following

ligands:
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racemic-2,2'-Bis(diphenylphosphino)-1,1'-binaphthyl, rac-BINAP, 1,1-Bis(diphenyl-
phosphino)ferrocene, Bis(2-diphenylphosphinophenyl)ether, Di-t-butylmethylphos-
phonium tetrafluoroborate, 2-(Di-t-butylphosphino)biphenyl, Tri-t-butylphospho-
nium tetrafluoroborate, Tri-2-furylphosphine, Tris(2,4-di-t-butylphenyl)phosphite,

5 Tri-o-tolylphosphine, or, favourably, (9,9-dimethyl-9H-xanthene-4,5-diyl)bis-
(diphenylphosphine).

Scheme 3
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Scheme 3 Route for the preparation of compounds of general formula (lc) and (ld),
which are compounds of the general formula (1), wherein X represents a nitrogen

15 atom, and wherein R, R2, R3, R4, R8, m and n have the meaning as given for gen-
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eral formula (1), supra. R', R?, R3, 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 func-
tional 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 fur-ther interconversion of substituents. Appropriate
protecting groups and their intro-duction and cleavage are well-known to the per-
son skilled in the art (see for ex-ample T.W. Greene and P.G.M. Wuts in Protective
Groups in Organic Synthesis, 3rd edition, Wiley 1999). Further specific examples
are described in the subsequent paragraphs.

Compound D is 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 F, Cl, Br, | or a boronic acid

A suitably substituted intermediate 1-1 can be reacted with imidodicarbonimidic
diamide (G) in a suitable solvent system, such as, for example, methanol, in the
presence of a suitable base, such as, for example, sodium methanolate at tem-
peratures ranging from room temperature to 150C, p referably the reaction is car-

ried out in boiling methanol, to furnish intermediates of general formula (1-5).

Intermediates of general formula (1-5) can be reacted with a suitable 4-
halopyridine or 6-halopyrimidine of the general formula (D), such as, for example
4-bromopyridine or 6-chloropyrimidine, in the presence of a suitable base, such
as, for example potassium carbonate a suitable palladium catalyst, such as for
example (1E,4E)-1,5-diphenylpenta-1,4-dien-3-one—palladium, a suitable ligand,
such as for example 1'-binaphthalene-2,2'-diylbis(diphenylphosphane), can be
added. The reaction is carried out in a suitable solvent system, such as, for exam-
ple, 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
1007 to furnish compounds of general formula (Ic) and (Id). Alternatively, the fol-

lowing palladium catalysts can be used:
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Allylpalladium chloride dimer, Dichlorobis(benzonitrile)palladium (I1), Palladium (11)
acetate, Palladium (II) chloride, Tetrakis(triphenylphosphine)palladium (0),
Tris(dibenzylideneacetone)dipalladium (0), optionally with addition of the following
ligands:

racemic-2,2'-Bis(diphenylphosphino)-1,1'-binaphthyl, rac-BINAP, 1,1'-Bis(diphenyl-
phosphino)ferrocene, Bis(2-diphenylphosphinophenyl)ether, Di-t-butylmethylphos-
phonium tetrafluoroborate, 2-(Di-t-butylphosphino)biphenyl, Tri-t-butylphospho-
nium tetrafluoroborate, Tri-2-furylphosphine, Tris(2,4-di-t-butylphenyl)phosphite,
Tri-o-tolylphosphine, or, favourably, (9,9-dimethyl-9H-xanthene-4,5-
diyhbis(diphenylphosphine).

Scheme 4
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Scheme 4 Route for the preparation of compounds of general formula (le), which
are compounds of the general formula (1), wherein R, R2, R3, R4, R, R®, m and n
have the meaning as given for general formula (1), supra, and R® represents R’-
CO-NH, wherein R’ stands for an 1-6C alkyl, 1-6C cycloalkyl substituent optionally
interrupted by an oxygen atom. In addition, interconversion of any of the substitu-
ents, R', R2, R3, R4, R5,,R8 or R’ can be achieved before and/or after the exempli-
fied transformations. These modifications can be such as the introduction of pro-
tecting groups, cleavage of protecting groups, reduction or oxidation of functional
groups, halogenation, metallation, substitution or other reactions known to the per-
son skilled in the art. These transformations include those which introduce a func-
tionality which allows for further interconversion of substituents. Appropriate pro-
tecting 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, 3rd edition, Wiley 1999). Specific examples are de-
scribed in the subsequent paragraphs.

Compounds J and D are either commercially available or can be prepared accord-
ing to procedures available from the public domain, as understandable to the per-
son skilled in the art. Specific examples are described in the subsequent para-
graphs. X” represents a leaving group such as for example a Cl. X represents F,

Cl, Br, I or a boronic acid.

Intermediates of general formula (1-2) can be converted to intermediates of gen-
eral formula (1-6) by reaction with a suitable carbonic acid chloride or carbonic
acid anhydride (J), such as for example, methoxyacetyl chloride or acetic acid an-
hydride in the presence of a suitable bases, such as for example triethyl amine in
a temperature range from room temperature to the boiling point of the respective
solvent, preferably the reaction is carried out between roomtemperature to 100C
in DMF.

Intermediates of general formula (1-6) can be reacted with a suitable 4-
halopyridine or 6-halopyrimidine of the general formula (D), such as, for example
4-bromopyridine or 6-chloropyrimidine, in the presence of a suitable base, such

as, for example potassium carbonate a suitable palladium catalyst, such as for
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example (1E,4E)-1,5-diphenylpenta-1,4-dien-3-one—palladium, a suitable ligand,
such as for example 1'-binaphthalene-2,2'-diylbis(diphenylphosphane), can be
added. The reaction is carried out in a suitable solvent system, such as, for exam-
ple, 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
100C to furnish compounds of general formula (le). Alternatively, the following
palladium catalysts can be used:

Allylpalladium chloride dimer, Dichlorobis(benzonitrile)palladium (I1), Palladium (11)
acetate, Palladium (lI) chloride, Tetrakis(triphenylphosphine)palladium (0),
Tris(dibenzylideneacetone)dipalladium (0), optionally with addition of the following
ligands:

racemic-2,2'-Bis(diphenylphosphino)-1,1'-binaphthyl, rac-BINAP, 1,1'-Bis(diphenyl-
phosphino)ferrocene, Bis(2-diphenylphosphinophenyl)ether, Di-t-butylmethylphos-
phonium tetrafluoroborate, 2-(Di-t-butylphosphino)biphenyl, Tri-t-butylphospho-
nium tetrafluoroborate, Tri-2-furylphosphine, Tris(2,4-di-t-butylphenyl)phosphite,
Tri-o-tolylphosphine, or, favourably, (9,9-dimethyl-9H-xanthene-4,5-
diyh)bis(diphenylphosphine).

Scheme 5
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Scheme 5 Route for the preparation of compounds of general formula (If), which
are compounds of the general formula (1), wherein R, R2, R3, R4, R, R8, m and n
have the meaning as given for general formula (1), supra, and R® represents R”-
NH-CO-NH, wherein R” stands for an 1-6C alkyl, 1-6C cycloalkyl substituent op-
tionally interrupted by an oxygen atom. In addition, interconversion of any of the
substituents, R, R?, R3, R4, R%, 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 func-
tional 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 per-



WO 2014/147144 PCT/EP2014/055540

10

15

20

30

52

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

Compounds L and D are either commercially available or can be prepared accord-
ing to procedures available from the public domain, as understandable to the per-
son skilled in the art. Specific examples are described in the subsequent para-

graphs. X' represents F, Cl, Br, | or a boronic acid

Intermediates of general formula (1-2) can be converted to intermediates of gen-
eral formula (1-4-4) by reaction with a suitable substituted isocyanate, such as for
example, ethyl isocyanate in a temperature range from room temperature to the
boiling point of the respective solvent, preferably the reaction is carried out be-

tween room temperature to 50T in DMF.

Intermediates of general formula (1-4-4) can be reacted with a suitable 4-
halopyridine or 6-halopyrimidine of the general formula (D), such as, for example
4-bromopyridine or 6-chloropyrimidine, in the presence of a suitable base, such
as, for example potassium carbonate a suitable palladium catalyst, such as for
example (1E,4E)-1,5-diphenylpenta-1,4-dien-3-one—palladium, a suitable ligand,
such as for example 1'-binaphthalene-2,2'-diylbis(diphenylphosphane), can be
added. The reaction is carried out in a suitable solvent system, such as, for exam-
ple, 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
100C to furnish compounds of general formula (If). Alternatively, the following
palladium catalysts can be used:

Allylpalladium chloride dimer, Dichlorobis(benzonitrile)palladium (I1), Palladium (1)
acetate, Palladium (lI) chloride, Tetrakis(triphenylphosphine)palladium (0),
Tris(dibenzylideneacetone)dipalladium (0), optionally with addition of the following
ligands:

racemic-2,2'-Bis(diphenylphosphino)-1,1'-binaphthyl, rac-BINAP, 1,1'-Bis(diphenyl-
phosphino)ferrocene, Bis(2-diphenylphosphinophenylether, Di-t-butylmethylphos-
phonium tetrafluoroborate, 2-(Di-t-butylphosphino)biphenyl, Tri-t-butylphospho-
nium tetrafluoroborate, Tri-2-furylphosphine, Tris(2,4-di-t-butylphenyl)phosphite,
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Tri-o-tolylphosphine, or, favourably, (9,9-dimethyl-9H-xanthene-4,5-
diyhbis(diphenylphosphine).

Scheme 6
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Scheme 6 Route for the preparation of compounds of general formula (Ig,) and

(Ih), which are compounds of the general formula (1), wherein R1, R2, R3, R4, R8, m
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and n have the meaning as given for general formula (1), supra, and R® represents
NH-CO-R’, wherein R’ stands for an 1-6C alkyl, 1-6C cycloalkyl substituent option-
ally interrupted by an oxygen atom. In addition, interconversion of any of the sub-
stituents, R, R2, R3, R4, R® or R’ can be achieved before and/or after the exempli-
fied transformations. These modifications can be such as the introduction of pro-
tecting groups, cleavage of protecting groups, reduction or oxidation of functional
groups, halogenation, metallation, substitution or other reactions known to the per-
son skilled in the art. These transformations include those which introduce a func-
tionality which allows for further interconversion of substituents. Appropriate pro-
tecting 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, 3rd edition, Wiley 1999). Specific examples are de-
scribed in the subsequent paragraphs.

Compounds D, J and M are either commercially available or can be prepared ac-
cording to procedures available from the public domain, as understandable to the
person skilled in the art. Specific examples are described in the subsequent para-
graphs. X" represents a leaving group such as for example a Cl. X represents F,

Cl, Br, | or a boronic acid.

A suitably substituted intermediate (1-1-3) can be reacted with the shown pro-
panedinitril (M) in the presence of a suitable base, such as, for example triethyla-
mine, 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 respec-
tive solvent, preferably the reaction is carried out at 100C, to furnish intermedi-

ates of general formula (1-4-3).

Intermediates (1-4-3) are hydrogenated in a suitable solvent system , such as, for
example, N,N-dimethylformamide, in the presence of a suitable catalysator, such
as, for example, palladium on charcoal, in a temperature range from room temper-
ature to 100C, preferably the reaction is carried out at room temperature, to fur-

nish intermediates of general formula (1-7-1).
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Intermediates of general formula (1-7-1) can be converted to intermediates of
general formula (1-7-2) by reaction with a suitable carbonic acid chloride or car-
bonic acid anhydride (J), such as for example, methoxyacetyl chloride or acetic
acid anhydride in the presence of a suitable bases, such as for example triethyl
amine in a temperature range from -10°C to 100C. P referably, the reaction is car-

ried out between 0T to roomtemperature in DMF.

Intermediates of general formula (1-7-2) can be reacted with a suitable 4-
halopyridine or 6-halopyrimidine of the general formula (D), such as, for example
4-bromopyridine or 6-chloropyrimidine, in the presence of a suitable base, such
as, for example potassium carbonate a suitable palladium catalyst, such as for
example (1E,4E)-1,5-diphenylpenta-1,4-dien-3-one—palladium, a suitable ligand,
such as for example 1'-binaphthalene-2,2'-diylbis(diphenylphosphane), can be
added. The reaction is carried out in a suitable solvent system, such as, for exam-
ple, 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
1007 to furnish compounds of general formula (Ig) and (lh). Alternatively, the fol-
lowing palladium catalysts can be used:

Allylpalladium chloride dimer, Dichlorobis(benzonitrile)palladium (I1), Palladium (11)
acetate, Palladium (ll) chloride, Tetrakis(triphenylphosphine)palladium (0),
Tris(dibenzylideneacetone)dipalladium (0), optionally with addition of the following
ligands:

racemic-2,2"-Bis(diphenylphosphino)-1,1'-binaphthyl, rac-BINAP, 1,1'-Bis(diphenyl-
phosphino)ferrocene, Bis(2-diphenylphosphinophenyl)ether, Di-t-butylmethylphos-
phonium tetrafluoroborate, 2-(Di-t-butylphosphino)biphenyl, Tri-t-butylphospho-
nium tetrafluoroborate, Tri-2-furylphosphine, Tris(2,4-di-t-butylphenyl)phosphite,
Tri-o-tolylphosphine, or, favourably, (9,9-dimethyl-9H-xanthene-4,5-
diyhbis(diphenylphosphine).

Compounds of general formula (I) can also be synthesised according to the pro-

cedure depicted in Scheme 7.

Scheme 7
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Scheme 7 Route for the preparation of compounds of general formula (lk) and
(Im), which are compounds of the general formula (1), wherein R, R2, R3, R4, RS,
m and n have the meaning as given for general formula (1), supra, and R® repre-
sents a NH-S(0)2-R’ group, wherein R’ stands for an 1-6C alkyl, polyfluoroalkyl, 3-
6C cycloalkyl substituent optionally interrupted by an oxygen atom. In addition,
interconversion of any of the substituents, R', R?, R3, R4, 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, re-
duction or oxidation of functional groups, halogenation, metallation, substitution or
other reactions known to the person skilled in the art. These transformations in-
clude those which introduce a functionality which allows for further interconversion

of substituents. Appropriate protecting groups and their introduction and cleavage
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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, 3rd edition, Wiley 1999).
Specific examples are described in the subsequent paragraphs.

Compounds D and Q are either commercially available or can be prepared accord-
ing to procedures available from the public domain, as understandable to the per-
son skilled in the art. Specific examples are described in the subsequent para-
graphs. X" represents a leaving group such as for example a Cl. X represents F,

Cl, Br, | or a boronic acid.

Intermediates of general formula (1-7-1) can be converted to intermediates of
general formula (1-8) by reaction with a suitable sulfonic acid chloride (Q), such as
for example, ethylsulfonic acid chloride or trifluoromethylsulfonic acetic acid chlo-
ride in the presence of a suitable bases, such as for example triethyl amine in a
temperature range from -10C to 100C. Preferably, the reaction is carried out be-

tween 0C to room temperature in DMF.

Intermediates of general formula (1-8) can be reacted with a suitable 4-
halopyridine or 6-halopyrimidine of the general formula (D), such as, for example
4-bromopyridine or 6-chloropyrimidine, in the presence of a suitable base, such
as, for example potassium carbonate a suitable palladium catalyst, such as for
example (1E,4E)-1,5-diphenylpenta-1,4-dien-3-one—palladium, a suitable ligand,
such as for example 1'-binaphthalene-2,2'-diylbis(diphenylphosphane), can be
added. The reaction is carried out in a suitable solvent system, such as, for exam-
ple, 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
100C to furnish compounds of general formula (k) and (Im). Alternatively, the
following palladium catalysts can be used:

Allylpalladium chloride dimer, Dichlorobis(benzonitrile)palladium (I1), Palladium (11)
acetate, Palladium (lI) chloride, Tetrakis(triphenylphosphine)palladium (0),
Tris(dibenzylideneacetone)dipalladium (0), optionally with addition of the following
ligands:

racemic-2,2'-Bis(diphenylphosphino)-1,1'-binaphthyl, rac-BINAP, 1,1'-Bis(diphenyl-
phosphino)ferrocene, Bis(2-diphenylphosphinophenylether, Di-t-butylmethylphos-
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phonium tetrafluoroborate, 2-(Di-t-butylphosphino)biphenyl, Tri-t-butylphospho-
nium tetrafluoroborate, Tri-2-furylphosphine, Tris(2,4-di-t-butylphenyl)phosphite,
Tri-o-tolylphosphine, or, favourably, (9,9-dimethyl-9H-xanthene-4,5-
diyhbis(diphenylphosphine).

Compounds of general formula (I) can also be synthesised according to the pro-

cedure depicted in Scheme 8.

Scheme 8
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Scheme 8 Route for the preparation of compounds of general formula (In) and (Ip),

5  which are compounds of the general formula (1), wherein R', R2, R3, R4, R%, R%, m

and n have the meaning as given for general formula (I), supra, and R® represents

an O-R’ group,.wherein R’ stands for an 1-6C alkyl, 1-6C cycloalkyl substituent
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optionally interrupted by an oxygen atom and/or substituted by hydroxyl groups. In
addition, interconversion of any of the substituents, R', R2, R3, R4, 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, sub-
stitution or other reactions known to the person skilled in the art. These transfor-
mations include those which introduce a functionality which allows for further inter-
conversion 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, 3rd edition,
Wiley 1999). Specific examples are described in the subsequent paragraphs.

Compounds D, T, and U are either commercially available or can be prepared ac-
cording to procedures available from the public domain, as understandable to the
person skilled in the art. Specific examples are described in the subsequent para-
graphs. X” represents a leaving group such as for example a Cl, Br or |, 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 triflucromethane sufonate. X

represents F, Cl, Br, | or a boronic acid.

A suitably substituted intermediate (1-1-3) can be reacted with the shown pro-
panedinitril (T) in the presence of a suitable base, such as, for example triethyla-
mine, 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 respec-
tive solvent, preferably the reaction is carried out at 100C, to furnish intermedi-
ates of general formula (1-6-1).

A suitably substituted intermediate (1-6-1) can be reacted with a suitably substitut-
ed halide or sulfonate of general formula (U), such as, for example, 2-methoxy
ethyl bromide, in a suitable solvent system, such as, for example, N,N-
dimethylformamide, in the presence of a suitable base, such as, for example, ce-
sium carbonate at temperatures ranging from 0T to 100C, preferably the reac-
tion is carried out at room temperature, to furnish intermediates of general formula
(1-4).
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Intermediates of general formula (1-6) can be reacted with a suitable 4-
halopyridine or 6-halopyrimidine of the general formula (D), such as, for example
4-bromopyridine or 6-chloropyrimidine, in the presence of a suitable base, such
as, for example potassium carbonate a suitable palladium catalyst, such as for
example (1E,4E)-1,5-diphenylpenta-1,4-dien-3-one—palladium, a suitable ligand,
such as for example 1'-binaphthalene-2,2'-diylbis(diphenylphosphane), can be
added. The reaction is carried out in a suitable solvent system, such as, for exam-
ple, 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
100C to furnish compounds of general formula (In) and (Ip). Alternatively, the fol-
lowing palladium catalysts can be used:

Allylpalladium chloride dimer, Dichlorobis(benzonitrile)palladium (I1), Palladium (11)
acetate, Palladium (ll) chloride, Tetrakis(triphenylphosphine)palladium (0),
Tris(dibenzylideneacetone)dipalladium (0), optionally with addition of the following
ligands:

racemic-2,2'-Bis(diphenylphosphino)-1,1'-binaphthyl, rac-BINAP, 1,1'-Bis(diphenyl-
phosphino)ferrocene, Bis(2-diphenylphosphinophenylether, Di-t-butylmethylphos-
phonium tetrafluoroborate, 2-(Di-t-butylphosphino)biphenyl, Tri-t-butylphospho-
nium tetrafluoroborate, Tri-2-furylphosphine, Tris(2,4-di-t-butylphenyl)phosphite,
Tri-o-tolylphosphine, or, favourably, (9,9-dimethyl-9H-xanthene-4,5-
diyhbis(diphenylphosphine).

Compounds of general formula () bearing the shown pyrimido-oxazinone core can

be synthesised according to the procedure depicted in Scheme 9.

Scheme 9
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Scheme 9 Route for the preparation of compounds of general formula (lg), which
5 is a compound of formula (1), wherein R, R?, R%, R* R8, m and n have the meaning
as given for general formula (1), supra. In addition, interconversion of any of the

substituents, R, R2, R3, R or R® can be achieved before and/or after the exempli-
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fied transformations. These modifications can be such as the introduction of pro-
tecting groups, cleavage of protecting groups, reduction or oxidation of functional
groups, halogenation, metallation, substitution or other reactions known to the per-
son skilled in the art. These transformations include those which introduce a func-
tionality which allows for further interconversion of substituents. Appropriate pro-
tecting 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, 3rd edition, Wiley 1999). Specific examples are de-

scribed in the subsequent paragraphs.

Compound D is either commercially available or can be prepared according to
procedures available from the public domain, as understandable o the person
skilled in the art. Specific examples are described in the subsequent paragraphs.

X represents F, Cl, Br, | or a boronic acid.

A suitably substituted intermediate (1-6-1) can be reacted with fert-butyl bromo-
acetate in a suitable solvent system, such as, for example, NN-
dimethylformamide, in the presence of a suitable base, such as, for example, ce-
sium carbonate at temperatures ranging from 0C to 100T. Preferably, the reac-
tion is carried out at room temperature, to furnish intermediates of general formula
(1-6-4).

Intermediates of general formula (1-6-4) can be reacted with suitable acids, such
as, for example trifluoro acetic acid, in a suitable solvent system, such as, for ex-
ample dichloromethane at temperatures ranging from 0T to 100C. Preferably,
the reaction is carried out at room temperature, to furnish intermediates of general
formula (1-8-3).

Intermediates of general formula (1-8-3) can be reacted with a suitable 4-
halopyridine or 6-halopyrimidine of the general formula (D), such as, for example
4-bromopyridine or 6-chloropyrimidine, in the presence of a suitable base, such
as, for example potassium carbonate a suitable palladium catalyst, such as for
example (1E,4E)-1,5-diphenylpenta-1,4-dien-3-one—palladium, a suitable ligand,
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such as for example 1'-binaphthalene-2,2'-diylbis(diphenylphosphane), can be
added. The reaction is carried out in a suitable solvent system, such as, for exam-
ple, 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
100C to furnish compounds of general formula (Ig). Alternatively, the following
palladium catalysts can be used:

Allylpalladium chloride dimer, Dichlorobis(benzonitrile)palladium (I1), Palladium (11)
acetate, Palladium (ll) chloride, Tetrakis(triphenylphosphine)palladium (0),
Tris(dibenzylideneacetone)dipalladium (0), optionally with addition of the following
ligands:

racemic-2,2'-Bis(diphenylphosphino)-1,1'-binaphthyl, rac-BINAP, 1,1'-Bis(diphenyl-
phosphino)ferrocene, Bis(2-diphenylphosphinophenylether, Di-t-butylmethylphos-
phonium tetrafluoroborate, 2-(Di-t-butylphosphino)biphenyl, Tri-t-butylphospho-
nium tetrafluoroborate, Tri-2-furylphosphine, Tris(2,4-di-t-butylphenyl)phosphite,
Tri-o-tolylphosphine, or, favourably, (9,9-dimethyl-9H-xanthene-4,5-
diyhbis(diphenylphosphine).

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

compounds of claims 1-6 according to the Examples.

Special aspects of the present invention are the following process steps:

1. Process for the manufacture of compounds of general formula (1) according to
claims 1 to 6, wherein a compound of formula 1-1-3 is reacted with compound C to
obtain a compound of formula 1-4, whereby R'-R4, n, R® have the meaning as de-

fined in claims 1 to 6, and the subsequent reactions steps are conducted following
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the procedure of Schemes 1 or 2 to obtain compounds of claims 1 to 6.
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2. Process for the manufacture of compounds of general formula (1) according to

5  claims 1 to 6, wherein a compound of formula (1-1)
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whereby R', R2, R3, R* and n have the meaning according to claims 1 to 6

= 5
R1

is reacted with a compound of formula G in order to obtain an intermediate com-
pound of formula 1-5
10 followed by reacting the compound of formula 1-5 with a compound of general

formula (D),

wherein R?, R3, R4 and n have the meaning according to claims 1 to 6 in a suitable

solvent system, in the presence of a suitable base, in a temperature range from
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room temperature to the boiling point of the respective solvent, to furnish com-
pounds of general formula ().

3. Process for the manufacture of compounds of general formula (1) according to
claims 1 to 6, wherein a compound of formula 1-4-3 is reacted with a compound of
formula M to obtain a compound of formula 1-7-1 which subsequently is reacted

according to scheme 6 or scheme 7 in order to obtain a compound of formula (1).
R2
?@ pe

N\\/
ZN
N
1-4-3 N, R’
N
1 )/
_ NH
=N = N /
H.N N
2 1-7-1 g
NH

N
Z
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4. Process for the manufacture of compounds of general formula (1) according to
claims 1 to 6, wherein a compound of formula 1-1-3 is reacted with a compound of
formula T in order to obtain a compound of formula 1-6-1 which subsequently is

reacted as outlined in scheme 8 to furnish a compound of formula (1).
R®), NVN
O

~ I
N
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A further aspect of the invention are the intermediates of general formulae 1-2 / 1-
4,1-5, 1-7-1, 1-6-1.
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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 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 person
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 guantify the

specific biological activity.

Salts of the compounds of formula (I) according to the invention can be obtained

by dissolving the free compound in a suitable solvent (for example a ketone such
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as acetone, methylethylketone or methylisobutylketone, an ether such as 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 agents.
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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 to 6 according to the examples.

Optionally, compounds of the formula (l) can be converted into their salts, or, op-
tionally, 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 pre-
pared 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 € 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 cell death i.e. apoptosis
and may therefore be used for the treatment or prophylaxis of diseases of uncon-
trolled cell growth, proliferation and/or survival, inappropriate cellular immune re-
sponses, or inappropriate cellular inflammatory responses, or diseases which are
accompanied with uncontrolled cell growth, proliferation and/or survival, inappro-
priate cellular immune responses, or inappropriate cellular inflammatory respons-
es, 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 example, benign and malignant neo-

plasia, more specifically haematological tumours, solid tumours, and/or metasta-
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ses thereof, e.g. leukaemias and myelodysplastic syndrome, malignant lympho-
mas, head and neck tumours including brain tumours and brain metastases, tu-
mours of the thorax including non-small cell and small cell lung tumours, gastroin-
testinal 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, endometri-
um, esophagus, gastrointestinal tumours, germ cells, kidney, liver, lung, larynx and
hypopharynx, mesothelioma, ovary, pancreas, prostate, rectum, renal, small intes-
tine, soft tissue, stomach, skin, testis, ureter, vagina and vulva as well as malig-
nant neoplasias including primary tumors in said organs and corresponding sec-
ondary 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 neo-
plasia, paraneoplastic syndromes, and cancers of unknown primary site as well as

AIDS related malignancies.

A further aspect of the invention is the use of the compounds according to formula
() for the treatment of cer-vical -, breast -, non-small cell lung -, prostate -, colon —
and melanoma tumors and/or metastases thereof, especially preferred for the
treatment thereof as well as a method of treatment of cervical -, breast -, non-small
cell lung -, prostate -, colon — and melanoma tumors and/or metastases thereof

comprising administering an effective amount of a compound of formula (1).

One 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 tu-

mors comprising administering an effective amount of a compound of formula (1).



WO 2014/147144 PCT/EP2014/055540

10

15

20

30

71

In accordance with an aspect of the present invention therefore the invention re-
lates to a compound of general formula I, or an N-oxide, a salt, a tautomer or a

sterecisomer of said compound, or a salt of said N-oxide, tautomer or stereociso-
mer 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 dis-

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

Another particular aspect of the present invention is therefore the use of a com-
pound of general formula |, described supra, or a sterecisomer, a tautomer, an N-
oxide, a hydrate, a solvate, or a salt thereof, particularly a pharmaceutically ac-
ceptable salt thereof, or a mixture of same, for the prophylaxis or treatment
of hyperproliferative disorders or disorders responsive to induction of cell death i.e

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 mean-
ing 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.

Another aspect is the use of a compound of formula (1) is for the treatment of cer-
vical -, breast -, non-small cell lung -, prostate -, colon — and melanoma tumors
and/or metastases thereof, especially preferred for the treatment thereof. A pre-
ferred aspect is the use of a compound of formula (1) for the prophylaxis and/or

treatment of cervical tumors especially preferred for the treatment thereof.

Another aspect of the present invention is the use of a compound of formula (1) or
a stereoisomer, a tautomer, an N-oxide, a hydrate, a solvate, or a salt thereof, par-
ticularly a pharmaceutically acceptable salt thereof, or a mixture of same, as de-

scribed herein, in the manufacture of a medicament for the treatment or prophylax-
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is of a disease, wherein such disease is a hyperproliferative disorder or a disorder
responsive to induction of cell death e.g.apoptosis. In an embodiment the disease
is a haematological tumour, a solid tumour and/or metastases thereof. In another
embodiment the disease is cervical -, breast -, non-small cell lung -, prostate -,
colon — and melanoma tumor and/or metastases thereof, in a preferred aspect the

disease is cervical tumor.

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 disor-
ders. Compounds can be utilized to inhibit, block, reduce, decrease, etc., cell pro-
liferation 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 ef-
fective to treat the disorder. Hyper-proliferative disorders include but are not lim-
ited, e.qg., psoriasis, keloids, and other hyperplasias affecting the skin, benign pros-
tate 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 carcino-
ma, 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 pleuro-

pulmonary blastoma.

Examples of brain cancers include, but are not limited to brain stem and hypo-
phtalmic glioma, cerebellar and cerebral astrocytoma, medulloblastoma, ependy-

moma, as well as neuroectodermal and pineal tumour.
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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.

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 retinoblas-

toma.

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 limited to laryngeal, hypopharyngeal,
nasopharyngeal, oropharyngeal cancer, lip and oral cavity cancer and squamous
cell. Lymphomas include, but are not limited to AlDS-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 lympho-
blastic leukemia, chronic lymphocytic leukemia, chronic myelogenous leukemia,

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

ceutical compositions of the present invention.

The term “treating” or “treatment” as stated throughout this document is used con-
ventionally, e.g., the management or care of a subject for the purpose of combat-
ing, 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 asso-
ciated with aberrant mitogen extracellular kinase activity, including, but not limited
to stroke, heart failure, hepatomegaly, cardiomegaly, diabetes, Alzheimer's dis-

ease, cystic fibrosis, symptoms of xenograft rejections, septic shock or asthma.

Effective amounts of compounds of the present invention can be used to treat
such disorders, including those diseases (e.g., cancer) mentioned in the Back-
ground 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 pol-
ypeptide it encodes. Examples of such aberrant activity, include, but are not lim-
ited 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, es-
pecially of mitogen extracellular kinase, comprising administering an effective
amount of a compound of the present invention, including salts, polymorphs, me-
tabolites, 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.
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Methods of treating angiogenic disorders

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 reti-
nal-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 de-
generation [AMD ; see, Lopez et al. Invest. Opththalmol. Vis. Sci. 1996, 37, 855],
neovascular glaucoma, psoriasis, retrolental fibroplasias, angiofibroma, inflamma-
tion, rheumatoid arthritis (RA), restenosis, in-stent restenosis, vascular graft reste-
nosis, 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 con-
sequence 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 metasta-
ses, 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



WO 2014/147144 PCT/EP2014/055540

10

15

20

25

76

achieve the desired pharmacological effect by administration to a patient in need
thereof. A patient, for the purpose of this invention, is a mammal, including a hu-
man, in need of treatment for the particular condition or disease.

Therefore, the present invention includes pharmaceutical compositions that are
comprised of a pharmaceutically acceptable carrier or auxiliary and a pharmaceu-

tically 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 (1) and a pharmaceu-
tically acceptable auxiliary for the treatment of a disease mentioned supra, espe-
cially for the treatment of haematological tumours, solid tumours and/or metasta-
ses thereof.

A pharmaceutically acceptable carrier or auxiliary is preferably a carrier that is
non-toxic and innocuous {0 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 pharmaceutical-
ly-acceptable carriers or auxiliaries well known in the art using any effective con-
ventional dosage unit forms, including immediate, slow and timed release prepara-
tions, orally, parenterally, topically, nasally, ophthalmically, optically, sublingually,
rectally, vaginally, and the like.

For oral administration, the compounds can be formulated into solid or liquid prep-
arations such as capsules, pills, tablets, troches, lozenges, melts, powders, solu-
tions, 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- or soft-
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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 ad-
hesion of tablet material to the surfaces of the tablet dies and punches, for exam-
ple 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 dos-
age 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 dis-
persing 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
form fatty acids and hexitol anhydrides, for example, sorbitan monooleate, (4)
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condensation products of said partial esters with ethylene oxide, for example, pol-
yoxyethylene sorbitan monooleate. The emulsions may also contain sweetening
and flavouring agents.

Oily suspensions may be formulated by suspending the active ingredient in a veg-
etable oil such as, for example, arachis oil, olive oil, sesame oil or coconut oil, orin
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 suspen-
sions 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 exam-
ple, 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 physiolog-
ically acceptable diluent with a pharmaceutical carrier which can be a sterile liquid
or mixture of liquids such as water, saline, agueous 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 sur-
factant such as a soap or a detergent, suspending agent such as pectin, car-
bomers, methycellulose, hydroxypropylmethylcellulose, or carboxymethylcellulose,

or emulsifying agent and other pharmaceutical adjuvants.

lllustrative 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 oil, petrolatum and min-

eral oil. Suitable fatty acids include oleic acid, stearic acid, isostearic acid and
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myristic acid. Suitable fatty acid esters are, for example, ethyl oleate and isopropyl
myristate. Suitable soaps include fatty acid alkali metal, ammonium, and triethano-
lamine salts and suitable detergents include cationic detergents, for example di-
methyl dialkyl ammonium halides, alkyl pyridinium halides, and alkylamine ace-
tates ; anionic detergents, for example, alkyl, aryl, and olefin sulfonates, alkyl, ole-
fin, 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

guarternary 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 buff-
ers 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.

Hlustrative of surfactants used in parenteral formulations are the class of polyeth-
ylene 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 aqueous
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, 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 ex-
ample, polyoxyethylene stearate, a condensation product of ethylene oxide with a
long chain aliphatic alcohol, for example, heptadeca-ethyleneoxycetanol, a con-
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densation 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 sus-
pension in a non-toxic parenterally acceptable diluent or solvent. Diluents and sol-
vents 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 pur-
pose, any bland, fixed oil may be employed including synthetic mono- or diglycer-
ides. 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 supposito-
ries 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 rec-
tum to release the drug. Such materials are, for example, cocoa butter and poly-

ethylene 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 mechan-
ical delivery devices for the delivery of pharmaceutical agents is well known in the
art. Direct technigues for administration, for example, administering a drug directly
to the brain usually involve placement of a drug delivery catheter into the patient’s
ventricular system to bypass the blood-brain barrier. One such implantable deliv-
ery 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 pharmaceu-

tically acceptable compounding ingredients, generally referred to as carriers or
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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 refer-
ences, each of which is incorporated herein by reference: Powell, M.F. ef al.,
"Compendium of Excipients for Parenteral Formulations” PDA Journal of Pharma-
ceutical 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 Prod-
ucts” 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, monoethanolamine, potassium hydroxide,

sodium borate, sodium carbonate, sodium hydroxide, triethanolamine, trolamine) ;

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

vated charcoa)l ;

aerosol propellants (examples include but are not limited to carbon dioxide,
CCl2F2, F2CIC-CCIF2 and CCIF3)

air displacement agents - examples include but are not limited to nitrogen and ar-

gon ;

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

tylparaben, ethylparaben, methylparaben, propylparaben, sodium benzoate) ;
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antimicrobial preservatives (examples include but are not limited to benzalkonium

chloride, benzethonium chloride, benzyl alcohol, cetylpyridinium chloride, chioro-
butanol, phenol, phenylethyl alcohol, phenylmercuric nitrate and thimerosal) ;

antioxidants (examples include but are not limited to ascorbic acid, ascorbyl palmi-

tate, butylated hydroxyanisole, butylated hydroxytoluene, hypophosphorus acid,
monothioglycerol, propyl gallate, sodium ascorbate, sodium bisulfite, sodium for-

maldehyde 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 metaphos-

phate, dipotassium phosphate, sodium acetate, sodium citrate anhydrous and so-

dium 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) ;

emulsifying agents (examples include but are not limited to acacia, cetomacrogol,
cetyl alcohol, glyceryl monostearate, lecithin, sorbitan monooleate, polyoxyeth-

ylene 50 monostearate) ;

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

acetate phthalate),
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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 oil, peanut

oil, sesame oil and vegetable oil) ;

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

ment, polyethylene glycol ointment, petrolatum, hydrophilic petrolatum, white oint-

ment, 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 glycer-
ol);

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

injection, sterile water for injection and sterile water for irrigation) ;

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 poly-

ethylene glycols (mixtures)) ;

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

palmitate) ;
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suspending agents (examples include but are not limited to agar, bentonite, car-

bomers, 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, carbox-
ymethylcellulose sodium, compressible sugar, ethylcellulose, gelatin, liquid glu-
cose, 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 cellu-
lose, precipitated calcium carbonate, sodium carbonate, sodium phosphate, sorbi-

tol and starch) ;

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

droxyethyl cellulose, hydroxypropyl cellulose, hydroxypropyl methylcellulose,

methylcellulose, ethylcellulose, cellulose acetate phthalate and shellac) ;

tablet direct compression excipients (examples include but are not limited to diba-

sic calcium phosphate) ;

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

ymethylcellulose 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, magne-

sium stearate, mineral oil, stearic acid and zinc stearate) ;
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tablet/capsule opaguants (examples include but are not limited to titanium diox-
ide) ;

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 chlo-
ride) ;

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

bentonite, carbomers, carboxymethylcellulose sodium, methylcellulose, polyvinyl
pyrrolidone, sodium alginate and tragacanth) ; and

wetting agents (examples include but are not limited to heptadecaethylene ox-

ycetanol, lecithins, sorbitol monooleate, polyoxyethylene sorbitol monooleate, and

polyoxyethylene stearate).

Pharmaceutical compositions according to the present invention can be illustrated

as follows:

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.
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Intramuscular 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 stea-

rate.

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 posi-
tive 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 sorbi-

tol to prepare a water miscible medicine mix.

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 diox-
ide, 5 mg of magnesium stearate, 275 mg of microcrystalline cellulose, 11 mg. of
starch, and 98.8 mg of lactose. Appropriate aqueous 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 sweeten-
ers. 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
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produce porous matrices intended for immediate release, without the need of wa-

fer.
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 determina-
tion of treatment of the conditions identified above in mammals, and by compari-
son 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 dos-
age 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
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 be-
tween 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 ad-
ministration by injection, including intravenous, intramuscular, subcutaneous and
parenteral injections, and use of infusion techniques will preferably be from 0.01 to
200 mgl/kg of total body weight. The average daily rectal dosage regimen will pref-
erably be from 0.01 to 200 mg/kg of total body weight. The average daily vaginal
dosage regimen will preferably be from 0.01 to 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
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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 ascer-

tained 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 pharma-
ceutical agents can be other agents having antiproliferative effects such as for ex-
ample for the treatment of haematological tumours, solid tumours and/or metasta-
ses 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 Pharmaco-
logical Basis of Therapeutics (Ninth Edition), editor Molinoff et al., publ. by
McGraw-Hill, pages 1225-1287, (1996), which is hereby incorporated by refer-
ence, 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.
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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 (l) 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

5  within the text body.

Abbreviation Meaning

d doublet

dd doublet of doublet

DAD diode array detector

DCM dichloromethane

DMF N,N-dimethylformamide

ELSD Evaporative Light Scattering Detector

ESI electrospray (ES) ionisation

HPLC high performance liquid chromatography
LC-MS liquid chromatography mass spectrometry
m multiplet

MS mass spectrometry

NMR nuclear magnetic resonance spectroscopy : chemi-

cal shifts (&) are given in ppm. The chemical shifts
were corrected by setting the DMSO signal to 2.50

ppm using unless otherwise stated.

PDA Photo Diode Array

g quartet

r.t. room temperature

RT retention time (as measured either with HPLC or
UPLC) in minutes

S singlet

SM starting material

SQD Single-Quadrupol-Detector

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 consid-
ered. Reactions employing microwave irradiation may be run with a Biotage Ini-
tator® microwave oven optionally equipped with a robotic unit. The reported reac-
tion 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 chro-
matography, particularly flash column chromatography, using for example pre-
packed 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 ex-
ample a Waters autopurifier equipped with a diode array detector and/or on-line
electrospray ionization mass spectrometer in combination with a suitable pre-
packed reverse phase column and eluents such as gradients of water and acetoni-
trile which may contain additives such as trifluoroacetic acid, formic acid or aque-
ous ammonia. In some cases, purification methods as described above can pro-
vide 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 present invention which is suffi-
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ciently 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 neces-
sarily the only form in which said compound can be applied to a biological assay in

order to quantify the specific biological activity.

The percentage vyields reported in the following examples are based on the start-
ing component that was used in the lowest molar amount. Air and moisture sensi-
tive liquids and solutions were transferred via syringe or cannula, and introduced
into reaction vessels through rubber septa. Commercial grade reagents and sol-
vents were used without further purification. The term “concentrated in vacuo” re-
fers 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 (T).

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.

Analytical LC-MS conditions

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

less otherwise noted) to the following conditions:

Waters Acquity UPLC-MS: Binary Solvent Manager, Sample Manag-

System: _
er/Organizer, Column Manager, PDA, ELSD, SQD 3001 or ZQ4000

Column: Acquity UPLC BEH C18 1.7 50x2.1mm

A1 = water + 0.1% vol. formic acid (99%)

A2 = water + 0.2% vol. ammonia (32%)

Solvent:
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B1 = acetonitrile

Gradient: 0-1.6 min 1-99% B, 1.6-2.0 min 99% B
Flow: 0.8 mL/min
Tempera-
60C
ture:
Injection: 2.0 uL
Detection: DAD scan range 210-400 nm -> Peaktable
ELSD

MS ESI+, ESI- Switch -> various scan ranges (Report Header)

Method 1: A1+ B1 = C:\MassLynx\Mass_100_1000.flp
Method 2: A1 + B1 = C:\MassLynx\Mass_160_1000.fp
Methods: |Method 3: A1 +B1 = C:\MassLynx\Mass_160_2000.flp
Method 4: A1 +B1=
C:\MassLynx\Mass_160_1000_BasicReport.flp

Method 5: A2 + B1 = C:\MassLynx\NHs_Mass_100_1000.flp
Method 6: A2 + B1 = C:\MassLynx\NHs_Mass_160-
_1000_BasicReport.fip

Preparative HPLC conditions

5  “Purification by preparative HPLC” in the subsequent specific experimental de-

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

Analytics (pre- and post analytics: Method B):

Waters Agcuity UPLC-MS: Binary Solvent Manager, Sample

System: _

Manager/Organizer, Column Manager, PDA, ELSD, SQD 3001
Column: Aqcuity BEH C18 1.7 50x2.1mm
Solvent: A = water + 0.1% vol. formic acid (99%)

B = acetonitrile
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Gradient: 0-1.6 min 1-99% B, 1.6-2.0 min 99% B
Flow: 0.8 mL/min
Temperature: 60C
Injection: 2.0 L
Detection: DAD scan range 210-400 nm
MS ESI+, ESI-, scan range 160-1000 m/z
ELSD
Methods: Purify_pre.flp
Purify_post.flp
Preparation:
Waters Autopurificationsystem: Pump 2545, Sample Manager
System: 2767, CFO,
DAD 2996, ELSD 2424, SQD 3001
Column: XBrigde C18 5pm 100x30 mm
Solvent: A = water + 0.1% vol. formic acid (99%)
B = acetonitrile
Gradient: 0-1 min 1% B, 1-8 min 1-99% B, 8-10 min 99% B
Flow: 50 mL/min
Temperature: r.t.

Solution: max. 250 mg /2.5 mL dimethyl sufoxide or DMF
Injection: 1x2.5mL
Detection: DAD scan range 210-400 nm

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

Chiral HPLC conditions

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

to the following conditions:
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Analytics:

System: Dionex: Pump 680, ASI 100, Waters: UV-Detektor 2487
Column: Chiralpak IC 5um 150x4.6 mm

Solvent: hexane / ethanol 80:20 + 0.1% diethylamine

Flow: 1.0 mL/min
Temperature: | 25T

Solution: 1.0 mg/mL ethanol/methanol 1:1

Injection: 5.0 uL

Detection: UV 280 nm

5  Preparation:

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

System:
Corona
Column: Chiralpak IC 5um 250x30 mm
Solvent: hexane / ethanol 80:20 + 0.1% diethylamine
Flow: 40 mL/min
Temperature: |r.t.
Solution: 660 mg / 5.6 mL ethanol
Injection: 8 x0.7mL

Detection: UV 280 nm

Flash column chromatography conditions

10
“Purification by (flash) column chromatography” as stated in the subsequent spe-
cific experimental descriptions refers to the use of a Biotage Isolera purification
system. For technical specifications see “Biotage product catalogue” on
www.biotage.com.

15

Determination of optical rotation conditions
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Optical rotations were measured in dimethyl sulfoxide at 589 nm wavelength,

20C, concentration 1.0000 g/100mL, integration time 10 s, film thickness 100.00

mim.

EXAMPLES

Synthetic Intermediates

Intermediate 1-1-1

Preparation of methyl 1-(2-fluorobenzyl)-1H-indazole-3-carboxylate

N\N F
[ o
O
O

2.00 g of methyl 1H-indazole-3-carboxylate (11.35 mmol, 1 eq.) were dissolved in
20 mL of dry N,N-dimethylformamide. 2.36 g of 2-fluorobenzyl bromide (12.49
mmol, 1.1 eq.) and 4.44 g of cesium carbonate (13.62 mmol, 1.2 eq.) were added.
The mixture was stirred at room temperature overnight under nitrogen atmos-
phere. Then the reaction mixture was partitioned between water and ethyl acetate.
The organic layer was washed with water, dried over sodium sulfate and concen-
trated in vacuo. The residue was purified by silica gel chromatography yielding
2.40 g of the titel compound (8.44 mmol, 74.4%).
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1H NMR (300 MHz, DMSO-d6) & [ppm]= 3.87 (s, 3H), 5.81 (s, 2H) 7.05 - 7.26 (m,
3H), 7.28 - 7.41 (m, 2H), 7.43 - 7.55 (m, 1H), 7.77 - 7.90 (m, 1H), 8.01 - 8.14 (m,
1H).

LC-MS:
retention time: 1.26 min (method 1)
MS ES*: 285.2 [M+H]*

Intermediate 1-1-2

Preparation of methyl 1-(4-ethoxy-2,6-difluorobenzyl)-1H-indazole-3-carboxylate

'p/o\/(}%
N F
N

I cn
/
0O

3

9.98 g of methyl 1H-indazole-3-carboxylate (56.65 mmol, 1 eq.) were dissolved in
260 mL of dry tetrahydrofuran at 0C. 22.15 g of ce sium carbonate (67.98 mmol,
1.2 eq.) and 15.65 g 2-(bromomethyl)-1,3-difluorobenze (62.31 mmol, 1.1 eq.)
were added. The mixture was stirred at room temperature for five hours under ni-
trogen atmosphere. Then the reaction mixture was concentrated in vacuo. The
residue was partitioned between dichloromethane and half saturated aqueous so-
dium bicarbonate solution. The organic layer was washed with water, dried over
sodium sulfate and concentrated in vacuo vielding 21.18 g of the titel compound

(61.15 mmol, 108.0%). The material was pure enough for further processings.

1H NMR (400 MHz, DMS0-d6) & [ppm]= 1.26 (t, 3H), 3.86 (s, 3H), 4.01 (g, 2H),
5.68 (s, 2H), 6.73 (“d”, 2H), 7.33 (‘t", 1H), 7.51 (“t’, 1H), 7.83 (“d", 1H), 8.04 (“d",
1H).
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LC-MS:
retention time: 1.34 min (method 1)
MS ES*: 347.1 [M+H]*

intermediate 1-1-3

Preparation of 1-(4-ethoxy-2,6-difluorobenzyl)-1H-indazole-3-carboximidamide

hydrochloride
F O._CH,
N\N F
/
NH,
HN x HCI

4.63 g of ammonium chloride (87 mmol, 5 eq.) were suspended in 75 mL of dry
toluene at 0C. To the suspension 6.24 g trimethyla luminium (87 mmol, 5 eq.),
dissolved in 43 mL of dry toluene, were dropped under stirring at 0°C. The result-
ing mixture was stirred for one hour at roomtemperature. Than a solution of 6.00 g
of methyl 1-(4-ethoxy-2,6-difluorobenzyl)-1H-indazole-3-carboxylate (17 mmol, 1
eq.) in 95 mL of dry toluene was added and the suspension was stirred overnight
at 80C. After cooling to 0C, 120 mL methanol was added and the resulting gel
was stirred for one hour at room temperature. The aluminium salts were filtered off
and were washed with methanol. The combined filtrates were evaporated to dry-
ness in vacuo. The resulting residue was suspended in dichloromethane/methanol
(9:1), anorganic salts were filtered off and the filtrate was concentrated under re-
duced pressure. The crude product was crystallized from dichloromethane yielding
4.51 g of the titel compound (12 mmol, 70.6%).
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1H NMR (300 MHz, DMS0-d6) & [ppm]= 1.26 (t, 3H), 4.00 (g, 2H), 5.75 (s, 2H),
6.74 (“d”, 2H), 7.39 (*", 1H), 7.59 (", 1H), 7.85 - 8.00 (m, 2H), 9.20 (s, broad, 4H).

LC-MS:
retention time: 0.88 min (method 1)
MS ES*: 331.2 [M+H of the free base]*

Intermediate 1-2-1

Preparation of 2-[1-(2-fluorobenzyl)-1H-indazol-3-yl]pyrimidine-4,6-diamine

1.95 g of methyl 1-(fluorobenzyl)-1H-indazole-3-carboxylate (6.86 mmol, 1 eq.),
2.02 g propanediimidamide dihydrochlorid (11.66 mmol, 1.7 eq.; for preparation
see G. W. Kenner et al.,, JACS, 1943, p. 574) and 2.22 g sodium methanolate
(41.16 mmol, 6 eq.) were dissolved in 52 mL of methanol. The reaction mixture
was heated under reflux for 4 hours. After cooling and dilution with water, the
crude product was filtered off. The material was purified by silica gel chromato-
graphy yielding 401 mg of the titel compound (1.20 mmol, 17.5%).

"H NMR (400 MHz, DMSO-d6) & [ppm]= 5.36 (s, 1H), 5.72 (s, 2H), 6.13 (s, 4H)
6.93 - 7.43 (m, 6H), 7.66 (d, 1H), 8.66 (d, 1H).

LC-MS:
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retention time: 0.88 min (method 1)
MS ES*: 335.1 [M+H]*

Iintermediate 1-2-2

Preparation of 2-[1-(4-ethoxy-2,6-difluorobenzyl)-1H-indazol-3-yl]pyrimidine-4,6-

diamine

F O.__CH,
N\N F
/
N
N/ Ny NH,
H.N

200.0 mg of methyl 1-(4-ethoxy-2,6-diflucrobenzyl)-1H-indazole-3-carboxylate
(0.58 mmol, 1 eq.), 169.9 mg propanediimidamide dihydrochlorid (0.98 mmol, 1.7
eq.; for preparation see G. W. Kenner et al., JACS, 1943, p. 574), 1.20 g molsieve
(0.3 nm) and 249.6 mg sodium methanolate (4.62 mmol, 8 eq.) were suspended in
5 mL of dry methanol. The reaction mixture was heated under reflux overnight.
After cooling, the molsieve was filtered off and was washed with methanol. The
resulting solution was concentrated in vacuo and was diluted with water. The
crude product was filtered off. The material was purified by silica gel chromatog-
raphy yielding 118 mg of the titel compound (0.3 mmol, 51.7%).

H NMR (300 MHz, DMSO-d6) & [ppm]= 1.25 (t, 3H), 4.00 (q, 2H), 5.35 (s, 1H),
5.58 (s, 2H), 8.11 (s, 4H), 8.71 (“d”, 2H), 7.15 (“t", 1H), 7.38 (‘t’, 1H), 7.66 (“d",
1H), 8.62 (“d”, 1H).

LC-MS:
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retention time: 1.04 min (method 1)
MS ES*: 397.2 [M+H]*

Iintermediate 1-3-1

Preparation of N-{6-amino-2-[1-(2-fluorobenzyl)-1 H-indazol-3-yl]pyrimidin-4-yl}-
acetamide

150.0 mg of 2-[1-(2-Fluorobenzyl)-1H-indazol-3-yl]pyrimidine-4,6-diamine (0.45
mmol, 1 eq.), 52.3 mg triethyl amine (0.52 mmol, 1.15 eq.) and 52.7 mg acetic an-
hydride (0.52 mmol, 1.15 eq.) were dissolved in 2 mL of N,N-dimethylformamide.
The reaction mixture was heated overnight at 100°C. After cooling and dilution
with water, the crude product was filtered off. The material was purified by silica
gel chromatography yielding 116 mg of the titel compound (0.31 mmol, 68.7%).

H NMR (400 MHz, DMSO-d6) & [ppm]= 2.08 (s, 3H), 5.75 (s, 2H), 6.88 (s, 2H),
6.98 - 7.54 (m, 7H), 7.70 (d, 1H), 8.73 (d, 1H), 10.36 (s, 1H).

LC-MS:
retention time: 0.99 min (method 1)
MS ES*: 377.2 [M+H]*
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Intermediate 1-3-2

Preparation of N-{6-amino-2-[1-(2-fluorobenzyl)-1H-indazol-3-yl]pyrimidin-4-yl}-2-

methoxyacetamide

200.0 mg of 2-[1-(2-Fluorobenzyl})-1H-indazol-3-yl]pyrimidine-4,6-diamine (0.60
mmol, 1 eq.), 105.9 mg triethyl amine (1.05 mmol, 1.75 eq.) and 113.6 mg 2-
methoxyacetyl chloride (1.05 mmol, 1.75 eq.) were dissolved in 3 mbL of N,N-
dimethylformamide. The reaction mixture was stirred overnight at room tempera-
ture. After dilution with water, the crude product was extracted with dichloro-
methane/methanol (9:1). The organic layer was washed with water, was dried over
sodium sulfate and concentrated in vacuo. The resulting residue was pyrified by
silica gel chromatography vyielding 175 mg of the titel compound (0.43 mmol,
72.0%).

1H NMR (300 MHz, DMSO-d6) & [ppm]= 3.33 (s, 3H), 4.06 (s, 2H), 5.75 (s, 2H),
6.90 - 7.46 (m, 9H), 7.71 (d, 1H), 8.70 (d, 1H), 10.00 (s, 1H).

LC-MS:
retention time: 1.06 min (method 1)
MS ES*: 407.1 [M+H]*
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Intermediate 1-4-1

Preparation of 2-[1-(4-ethoxy-2,6-difluorobenzyl)-1H-indazol-3-yl]-5-methoxy-
pyrimidine-4,6-diamine

F O _-CHy
N, F
/N
N
N/ \y—NH,
H,N P
H.C

250.0 mg of 1-(4-ethoxy-2,6-difluorobenzyl)-1H-indazole-3-carboximidamide hy-
drochloride (0.68 mmol, 1 eq.), 65.5 mg methoxypropanedinitrile (0.68 mmol, 1
eq.; for preparation see J. Bartek et al., US2003/144538 A1) and 70.0 mg triethyl-
amine (0.68 mmol, 1 eq.) were dissolved in 2.4 mL N,N-dimethylformamide. The
reaction mixture was heated in a microwave oven for one hour at 100C. After
cooling, the reaction mixture was diluted with water and the precipitated crude
product was filtered off. The material was purified by silica gel chromatography
yielding 180 mg of the titel compound (0.42 mmol, 61.9%).

1H NMR (300 MHz, DMSO-d6) & [ppm]= 1.26 (t, 3H), 3.55 (s, 3H), 4.00 (g, 2H),
5.58 (s, 2H), 6.11 (s, 4H), 6.71 (“d”, 2H), 7.14 (“t", 1H), 7.38 (‘", 1H), 7.66 (“d",
1H), 8.61 (“d”, 1H).

LC-MS:
retention time: 1.18 min (method 5)
MS ES*: 427.2 [M+H]*



WO 2014/147144

104

PCT/EP2014/055540

The following intermediates were prepared according to the same procedure using

the respectively available starting materials:

4

N F

N
N>"\ZpNH2
H,N //"‘

2,6-
difluorobenzyl)-
1H-indazol-3-
yl-5-[(E)-
phenyldi-
azenyl]pyrimidi

ne-4,6-diamine

1-4-22 F O s | 2-[1-(4-ethoxy- | TH NMR (300 MHz, DMSO-
p/ 2,6- de) o [ppm]= 1.25 (1, 3H),
AN difluorobenzyl)- | 2,82 - 2.98 (m, 4H), 3.61 -
g—/g» 1H-indazol-3- 3.79 (m, 4H), 4.00 (q, 2H),
TN, yi-5- 5.58 (s, 2H), 6.02 (s, 4H),
= morpholin-4- 6.71 (“d”, 2H), 7.15 (“t", 1H),
ol ) (morp (‘d", 2H), 7.15 (**', 1H)
O yDpyrimidine- 7.38 (1", 1H), 7.65 (“d”, 1H),
QO
4,6-diamine 8.63 (“d”, 1H).
LC-MS:
retention time: 1.20 min
MS ES*: 482.2 [M+H]*
Method 5
1-4-3b 2-[1-(4-ethoxy- | "H NMR (300 MHz, DMSO-

dé) & [ppm]= 1.26 (1, 3H),
4.01 (q, 2H), 5.66 (s, 2H),
6.74 (“d”, 2H), 7.23 ("t’, 1H),
7.34 ("t", 1H), 7.39 - 7.51
(m, 3H), 7.66 - 7.91 (m,
3H), 7.97 (“d”, 2H), 8.43 (s,
br, 2H), 8.79 (“d”, 1H).

LC-MS:
retention time: 1.26 min

MS ES*: 501.2 [M+H]*
Method 1

2. SM 2: morpholin-4-ylmalononitrile; see H. Gold et al., Chem. Ber. 94, 2594 (1961).
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b: SM 2: [(E)-phenyldiazenyl]propanedinitrile; see US 2012/22084 A1 (2012).

Intermediate 1-4-4

Preparation of 1-{6-amino-2-[1-(4-ethoxy-2,6-diflucrobenzyl)-1H-indazol-3-yl]-5-
(morpholin-4-yhpyrimidin-4-yl}-3-ethylurea

~ s
N, F
N
/
N
N/\NH2
s )=
=
-
/T 0

400.0 mg of 2-[1-(4-ethoxy-2,6-difluorobenzyl)-1H-indazol-3-yl]-5-(morpholin-4-
yhpyrimidine-4,6-diamine (0.83 mmol, 1 eq.) and 177.1 mg isocyanatoethane
(2.49 mmol, 3 eq.) were dissolved in 3.6 mL N,N-dimethylformamide. The reaction
mixture was heated overnight at 50C. After cooling, the reaction mixture was di-
luted with water and the precipitated crude product was filtered off. The material
was purified by silica gel chromatography yielding 408 mg of the titel compound
(0.74 mmol, 88.9%).

1H NMR (400 MHz, DMSO-d6) & [ppm]= 1.11 (t, 3H), 1.25 (t, 3H), 3.16 - 3.25 (m,
2H), 3.29 - 3.94 (m, 8H), 4.00 (g, 2H), 5.62 (s, 2H), 6.64 - 6.79 (m, 4H), 7.22 (*t’,
1H), 7.45 (“t", 1H), 7.79 (“d", 1H), 7.98 (s, 1H), 8.61 (“d”, 1H), 9.88 (t, 1H).

LC-MS:

retention time: 1.33 min (method 5)
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MS ES*: 553.2 [M+H]*

Intermediate 1-5-1

Preparation of 6-[1-(4-ethoxy-2,6-difluorobenzyl)-1H-indazol-3-yl]-1,3,5-triazine-

2,4-diamine

F O_-CH,
N\ F
/N
N
N/ \>,NH2
==N
H_N

504.0 mg of methyl 1-(4-ethoxy-2,6-difluorobenzyl)-1H-indazole-3-carboxylate
(1.46 mmol, 1 eq.), 680.0 mg imidodicarbonimidic diamide hydrochloride (4.95
mmol, 3.4 eq.), 2.5 g molsieve (0.3 nm) and 629.0 mg sodium methanolate (11.64
mmol, 8 eq.) were suspended in 22 mL of dry methanol. The reaction mixture was
heated under reflux for three days. After cooling, the molsieve was filtered off and
was washed with methanol and dichloromethane/methanol (4:1). The combined
filtrates were concentrated in vacuo. The crude product was purified by silica gel
chromatography yielding 192 mg of the titel compound (0.48 mmol, 33.2%).

1H NMR (300 MHz, DMS0-d6) & [ppm]= 1.25 (t, 3H), 4.00 (g, 2H), 5.63 (s, 2H),
6.36 - 7.11 (m, 6H), 7.20 (*", 1H), 7.43 (“", 1H), 7.74 (“d", 1H), 8.62 (“d”, 1H).

LC-MS:
retention time: 1.04 min (method 1)
MS ES*: 398.1 [M+H]*



WO 2014/147144 PCT/EP2014/055540

5

10

15

20

107

Intermediate 1-6-1

Preparation of 4,6-diamino-2-[1-(4-ethoxy-2,6-difluorobenzyl)-1H-indazol-3-yl}-

pyrimidin-5-ol
F O«_~CH,
N\N F
/
N
NN,
H,N OH

502.0 mg of 1-(4-ethoxy-2,6-difluorobenzyl)-1H-indazole-3-carboximidamide hy-
drochloride (1.37 mmol, 1 eq.), 295.6 mg {[terf-butyl(dimethyl)silylloxy}-
propanedinitrile [1.51 mmol, 1.1 eq.; for preparation see H. Nemoto et al., J. Org.
Chem 55, 4515 - 4516 (1990)] and 168.9 mg potassium 2-methylpropan-2-olate
(1.51 mmol, 1.1 eq.) were suspended in 5 mL 2-methylpropan-2-ol. The reaction
mixture was heated in a microwave oven for one hour at 100TC. After cooling, the
reaction mixture was diluted with water and the precipitated crude product was
filtered off. The material was purified by silica gel chromatography yielding 363 mg
of the titel compound (0.88 mmol, 64.3%).

1H NMR (300 MHz, DMSO-d6) & [ppm]= 1.25 (t, 3H), 4.00 (q, 2H), 5.56 (s, 2H),
5.80 (s, 4H), 8.72 (“d”, 2H), 7.14 (', 1H), 7.37 (¢, 1H), 7.65 (“d", 1H), 7.79 (s,
1H), 8.61 (“d”, 1H).

LC-MS:
retention time: 0.95 min (method 1)
MS ES*: 413.2 [M+H]*
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Intermediate 1-6-2

Preparation of 2-[1-(4-ethoxy-2,6-difluorobenzyl)-1H-indazol-3-yl]-5-(2-methoxy-
ethoxy)pyrimidine-4,6-diamine

F O __CH,
N\N F
/

N
N/ Ny NH,

0
H.N
) ’\/o\
CH,

505.0 mg of 4,6-diamino-2-[1-(4-ethoxy-2,6-difluorobenzyl)-1H-indazol-3-yl]-
pyrimidin-5-ol (1.22 mmol, 1 eq.), 289.4 mg 1-bromo-2-methoxyethane (2.08
mmol, 1.7 eq.) and 2.0 g cesium carbonate (6.12 mmol, 5 eq.) were suspended in
5 mL N,N-dimethylformamide. The reaction mixture was stirred for four hours at
room temperature, was than diluted with water and the precipitated crude product
was filtered off. The material was purified by silica gel chromatography yielding
380 mg of the titel compound (0.81 mmol, 66.4%).

"H NMR (400 MHz, DMSO-d6) & [ppm]= 1.26 (t, 3H), 3.32 (s, 3H), 3.52 - 3.59 (m,
2H), 3.83 - 3.91 (m, 2H), 4.00 (g, 2H), 5.58 (s, 2H), 6.09 (s, 4H), 6.71 (*d”, 2H),
7.15 ("t", 1H), 7.38 (1", 1H), 7.67 (“d", 1H), 8.60 ("d", 1H).

LC-MS:
retention time: 1.04 min (method 1)
MS ES*: 471.3 [M+H]*
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The following intermediates were prepared according to the same procedure using

the respectively available starting materials:

4

F;\(ig/o\/wa

N F

Hy

N
N>’\Z»NH2
N O
;O
X
H,C CH,

diamino-2-[1-
(4-ethoxy-2,6-
difluorobenzyl)-
1H-indazol-3-
yllpyrimidin-5-

yl}oxy)acetate

1-6-32 F O | 5-(2-{[tert- "H NMR (300 MHz, DMSO-
butyl(dimethyl)- | d6) & [ppm]= 0.08 (s, 6H),
N silylJoxy}- 0.88 (s, 9H), 1.25 (t, 3H),
/ ethoxy)-2-[1-(4- | 3.81 (s, 4H), 4.00 (q, 2H),
TN, ethoxy-2,6- 5.57 (s, 2H), 6.13 (s, 4H),
L =\ difluorobenzyl)- | 6.71 (‘d”, 2H), 7.14 (*t’, 1H),
‘ g 1H-indazol-3- | 7.38 (“", 1H), 7.66 (“d”, 1H),
g yilpyrimidine- | 8.61 (“d”, 1H).
HSC—éi—CHS 4,6-diamine
i, LC-MS:
CH,
retention time: 1.32 min
MS ES*: 571.4 [M+H]*
Method 1
1-6-4P tert-butyl ({4,6- | 'H NMR (300 MHz, DMSO-

dé) o [ppm]= 1.25 (1, 3H),
1.43 (s, 9H), 4.00 (g, 2H),
4.35 (s, 2H), 5.58 (s, 2H),
6.28 (s, 4H), 6.72 (“d”, 2H),
7.15 (“t", 1H), 7.39 (*t", 1H),
7.67 (“d”, 1H), 8.60 (“d’,
1H).

LC-MS:
retention time: 1.20 min

MS ES*: 527.3 [M+H]*
Method 1

5 2 SM 2: (2-bromoethoxy)(tert-butyl)dimethylsilane
b: SM 3: tert-butyl bromoacetate
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Intermediate 1-7-1

Preparation of 2-[1-(4-ethoxy-2,6-difluorobenzyl)-1 H-indazol-3-yllpyrimidine-4,5,6-

triamine

F O« _~-CH,
N, F
/N
N
N/ \y—NH,
H.N NH,

1.00 g of 2-]1-(4-ethoxy-2,6-difluorobenzyl)-1H-indazol-3-yl]-5-[(E)-phenyl-
diazenyl]pyrimidine-4,6-diamine (2.00 mmol) and 200 mg palladium on charcoal
(10%) were suspended in 20 mL N,N-dimethylformamide. The reaction mixture
was hydrogenated (one atmosphere) for six hours at room temperature. The cata-
lysator was filtered off and the resulting yellow solution was evaporated in vacuo.
Water was added to the residue and the precipitated solid was filtered off yielding
520 mg of the titel compound (1.26 mmol, 63.0%).

H NMR (300 MHz, DMSO-d6) & [ppm]= 1.25 (t, 3H), 3.93 (s, 2H), 4.00 (g, 2H),
5.54 (s, 2H), 5.70 (s, 4H), .72 (“d”, 2H), 7.12 (“t", 1H), 7.36 (*t’, 1H), 7.63 (“d",
1H), 8.62 (“d”, 1H).

LC-MS:
retention time: 0.95 min (method 1)
MS ES*: 412.3 [M+H]*
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Intermediate 1-7-2

Preparation of N-{4,6-diamino-2-[1-(4-ethoxy-2,6-difluorobenzyl)-1H-indazol-3-
yllpyrimidin-5-yl}-2-methoxyacetamide

N
Ng/'\Z’NHZ
H,N NH
O:<’ oH,
O
450.0 mg of 2-[1-(4-ethoxy-2,6-difluorobenzyl)-1H-indazol-3-yllpyrimidine-4,5,6-
triamine (1.09 mmol, 1 eq.) and 110.7 triethyl amine (1.09 mmol, 1 eq.) were dis-
solverd in 4.7 mL N,N-dimethylformamide. To the solution at 0C, 118.7 m g meth-
oxyacetyl chloride (1.09 mmol, 1 eq.) in 500 yL N,N-dimethylformamide were add-
ed, and the resulting reaction mixture was stirred for one hour at 0C. After dilution
with water, the crude product was extracted with dichloromethane/methanol (9:1).
The organic layer was washed with water, was dried over sodium sulfate and con-

centrated in vacuo. The resulting residue was pyrified by silica gel chromatography
yielding 434 mg of the titel compound (0.90 mmol, 82.1%).

1H NMR (300 MHz, DMS0-d6) & [ppm]= 1.25 (t, 3H), 3.35 (s, 3H), 3.99 (s, 2H),
4.00 (g, 2H), 5.60 (s, 2H), 8.01 (s, 4H), 8.71 (“d”, 2H), 7.16 (‘", 1H), 7.39 (°t’, 1H),
7.67 (“d”, 1H), 8.54 (s, 1H), 8.64 (“d”, 1H).

LC-MS:
retention time: 0.95 min (method 1)
MS ES*: 484.3 [M+H]*
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Intermediate 1-8-1

Preparation of N-{4,6-diamino-2-[1-(4-ethoxy-2,6-difluorobenzyl)-1H-indazol-3-yl}-
pyrimidin-5-yl}ethanesulfonamide

F O _-CH,
N\N F
/
N
N/ \y—NH,
H,N N\H//O
S
0" \_cn

3

280.0 mg of 2-[1-(4-ethoxy-2,6-difluorobenzyl)-1H-indazol-3-yl]pyrimidine-4,5,6-
triamine (0.68 mmol, 1 eq.) and 137.7 mg triethyl amine (1.36 mmol, 2 eq.) were
dissolved in 7 mL N,N-dimethyl formamide. To the solution at 0C, 87.5 mg
ethanesulfonyl! chloride (0.68 mmol, 1 eq.) in 300 yL N,N-dimethylformamide were
added, and the resulting reaction mixture was stirred for 1.5 hours at room tem-
perature. After dilution with water, the pH value was adjusted to 3 using 1N aque-
ous hydrochloric acid. The crude product was extracted with dichloro-
methane/methanol (9:1). The organic layer was washed with water, was dried over
sodium sulfate and concentrated in vacuo. The resulting residue was pyrified by
silica gel chromatography vyielding 109 mg of the titel compound (0.22 mmol,
32.1%).

1H NMR (400 MHz, DMSO-d6) & [ppm]= 1.22 (t, 3H), 1.26 (t, 3H), 3.16 (g, 2H),
4.00 (q, 2H), 5.61 (s, 2H), 6.23 (s, 4H), 6.71 (“d”, 2H), 7.17 (*’, 1H), 7.40 (“¥’, 1H),
7.68 (“d”, 1H), 8.24 (s, 1H), 8.64 (“d”, 1H).
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LC-MS:
retention time: 0.82 min (method 5)
MS ES*: 504.2 [M+H]*

intermediate 1-8-2

Preparation of N-{4,6-diamino-2-[1-(4-ethoxy-2,6-difluorobenzyl)-1H-indazol-3-yl}-

pyrimidin-5-yI}-1,1,1-trifluoromethanesulfonamide

F O_-CH;
N, F
/N
N
N/ \y—NH,
H,N N\H//O
_S
07N\
CF,

150.0 mg of 2-[1-(4-ethoxy-2,6-difluorobenzyl)-1H-indazol-3-yllpyrimidine-4,5,6-
triamine (0.37 mmol, 1 eq.) and 51.7 mg triethyl amine (0.51 mmol, 1.4 eq.) were
dissolved in 4 mL N,N-dimethylformamide. To the solution at 0C, 86.0 mg tri-
fluormethanesulfonyl chloride (0.51 mmol, 1.4 eq.) in 100 yL N,N-dimethyl forma-
mide were added, and the resulting reaction mixture was stirred for 3.5 hours at
room temperature. After dilution with water, the pH value was adjusted to 3 using
1N aqueous hydrochloric acid. The crude product was extracted with dichloro-
methane/methanol (9:1). The organic layer was washed with water, was dried over
sodium sulfate and concentrated in vacuo. The resulting residue was pyrified by
silica gel chromatography yielding 158 mg of the titel compound (0.29 mmol,
78.7%).
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1H NMR (300 MHz, DMSO-d6) & [ppm]= 1.25 (t, 3H), 4.00 (q, 2H), 5.75 (s, 2H),
6.42 - 7.08 (m, 6H), 7.32 (“t’, 1H), 7.52 (“", 1H), 7.76 (“d", 1H), 8.54 (“d", 1H),
12.62 (s, 1H).

LC-MS:
retention time: 1.19 min (method 1)
MS ES*: 544 .2 [M+H]*

Intermediate 1-8-3

Preparation of 4-amino-2-[1-(4-ethoxy-2,6-difluorobenzyl)-1H-indazol-3-yl}-6 H-
pyrimido[5,4-b][1,4]oxazin-7(8H)-one

CH,

N
N§—"2¢NH2
HN%JO

O

725.5 mg of tert-butyl ({4,6-diamino-2-[1-(4-ethoxy-2,6-difluorobenzyl)-1H-indazol-
3-yllpyrimidin-5-yl}oxy)acetat (1.38 mmol) were dissolved in 9 mL dichloro-
methane. To the solution at room temperature, 9 mL trifluoroacetic acid were add-
ed, the resulting reaction mixture was stirred for one day at room temperature and
was concentrated in vacuo. To the resulting residue water was added, the sus-
pension was neutralized by adding saturated aqueous sodium carbonate solution
and the crude product was extracted with dichloromethane/methanol (3:1). The

organic layer was washed with water, was dried over sodium sulfate and was con-
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centrated in vacuo. The resulting solid was stirred for several hours in a small

amount of diethyl ether yielding 619 mg of the titel compound (1.37 mmol, 99.3%).

1H NMR (300 MHz, DMS0-d6) & [ppm]= 1.26 (t, 3H), 4.00 (g, 2H), 4.57 (s, 2H),
5.60 (s, 2H), 8.70 (s, 2H), 6.72 (“d”, 2H), 7.18 (*t", 1H), 7.41 (*t’, 1H), 7.69 (“d",
1H), 8.63 (“d”, 1H), 11.19 (s, 1H).

LC-MS:
retention time: 1.18 min (method 1)
MS ES*: 453.2 [M+H]*
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EXAMPLE COMPOUNDS

Example 2-1-1

Preparation of 2-[1-(2-fluorobenzyl)-1H-indazol-3-yl}-N-(pyridin-4-yl)pyrimidine-4,6-

diamine

N
/N

~ZN
N, TN \ Y

104.0 mg of 2-[1-(2-fluorobenzyl)-1H-indazol-3-yl]pyrimidine-4,6-diamine (1-2-1,
0.31 mmol, 1 eq.), 133.1 mg 4-bromopyridine hydrochloride (0.68 mmol, 2.2 eq.),
149.5 mg sodium fert butylate (1.56 mmol, 5 eq.), 116.2 mg (R)}-(+)-2,2-
bis(diphenylphosphino)-1,1’-binaphthyl (0.19 mmol, 0.6 eq.) and 60.0 mg
tris(dibenzylidenaceton)dipalladium (0.06 mmol, 0.2 eq.) were suspended in 1.7
mL dry N,N-dimethylformamide. The resulting suspension was heated for six
hours at 100C under a nitrogen atmosphere. The rea ction mixture was diluted
with water and was extracted with dichloromethane/methanol (9:1). The organic
layer was washed with water, was dried over sodium sulfate and concentrated in
vacuo. The resulting residue was pyrified by silica gel chromatography yielding 16
mg of the titel compound (0.04 mmol, 12.9%).

1H-NMR (400 MHz, DMSO-d8): & [ppm]= 5.76 (s, 2H), 5.88 (s, 1H), 6.68 (s, 2H),
7.06 - 7.50 (m, 6H), 7.60 - 7.82 (m, 3H), 8.21 - 8.35 (m, 2H), 8.57 (d, 1H), 9.47 (s,
1H).

LC-MS:
retention time: 1.07 min (method 5)
MS ES+: 412.2 [M+H]*
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Example 2-1-2

Preparation of 2-[1-(2-fluorobenzyl)-1H-indazol-3-yl]-N, N -di(pyridin-4-yl)pyrimi-
dine-4,6-diamine

/

41 mg (0.08 mmol, 26.0%) 2-[1-(2-fluorobenzyl)-1H-indazol-3-yl]-N, N -di(pyridin-4-
yhpyrimidine-4,6-diamine were isolated as main product during the preparation of
2-[1-(2-fluorobenzyl)-1H-indazol-3-yl]-N-(pyridin-4-yl)pyrimidine-4,6-diamine  (Ex-
ample 2-1-1).

H-NMR (400 MHz, DMSO-d6): & [ppm]= 5.81 (s, 2H), 6.37 (s, 1H), 7.12 - 7.42 (m,
5H), 7.46 (t, 1H), 7.72 (d, 4H), 7.85 (d, 1H), 8.36 (d, 4H), 8.49 (d, 1H), 9.85 (s, 2H).

LC-MS:
retention time: 1.15 min (method 5)
MS ES+: 489.3 [M+H]*

Example 2-2-1

Preparation of N-{2-[1-(2-fluorobenzyl)-1H-indazol-3-yl]-6-(pyridin-4-ylamino)-
pyrimidin-4-yl}acetamide



WO 2014/147144

75.0 mg of N-{6-amino-2-[1-(2-fluorobenzyl)-1H-indazol-3-yl]pyrimidin-4-yl}acet-
amide (1-3-1, 0.20 mmol, 1 eq.), 38.4 mg 4-bromopyridine hydrochloride (0.20
mmol, 1 eq.), 17.3 mg (9,9-dimethyl-9H-xanthene-4,5-diyl)bis(diphenylphosphine)
5 (0.03 mmol, 0.15 eq.), 4.5 mg palladium(ll)acetate (0.02 mmol, 0.1 eq.) and 194.8

mg cesium carbonate (0.60 mmol, 3 eq.) were suspended in 900 yL dry N,N-
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dimethylformamide. The resulting suspension was heated for two hours at 105TC

under a nitrogen atmosphere. The reaction mixture was diluted with water and the
pH value of the resulting suspension was adjusted to 7.5 using 4N aqueous hy-

10 drochloric acid. The product was filtered off and was purified by silica gel chroma-

tography yielding 35 mg of the titel compound (0.08 mmol, 38.7%).

1H-NMR (400 MHz, DMS0-d6): & [ppm]= 2.13 (s, 3H), 5.72 (s, 2H), 6.98 - 7.45 (m,
6H), 7.56 - 7.67 (m, 2H), 7.77 (d, 2H), 8.29 (d, 2H), 8.61 (d, 1H), 9.91 (s, 1H),

10.57 (s, 1H).

15 LC-MS:

retention time: 0.96 min (method 1)

MS ES+: 454.2 [M+H]*

The following compound was prepared according to the same procedure from the

20 indicated starting material (SM = starting material):
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2-2-2 N-{2-[1-(2- "H-NMR (400 MHz,
SM = N/\/CQ fluorobenzyl)- DMSO-ds): 6 [ppm]=
1-3-2 Va 1H-indazol-3-yl]- 3.36 (s, 3H), 4.13 (s,
=N \\/N 6-(pyridin-4- 2H), 5.80 (s, 2H), 7.09 -
o\)OLN )\\/Lu yla- 7.52 (m, 6H), 7.62 (s,
He” " mino)pyrimidin- 1H), 7.76 - 7.88 (m, 3H),
4-yl}-2- 8.30 - 8.40 (m, 2H), 8.60
methoxyacetam- | - 8.65 (m, 1H), 10.13 (s,
ide 1H), 10.45 (s, 1H).
LC-MS:
retention time: 0.21 min
MS ES*: 484.2 [M+H]*
Method 5
Example 2-2-3

Preparation of N-{6-(dipyridin-4-ylamino)-2-[1-(2-fluorobenzyl)-1H-indazol-3-yl]-

5  pyrimidin-4-yl}acetamide

N
N
=N
NS TN \ Y
O \ / N
Rty
: \
=N

55 mg (0.01 mmol, 5.2%) N-{6-(dipyridin-4-ylamino)-2-[1-(2-fluorobenzyl)-1H-

indazol-3-yl]pyrimidin-4-yl}acetamide were isolated as byproduct during the prepa-
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ration of N-{2-[1-(2-fluorobenzyl)-1H-indazol-3-yl]-6-(pyridin-4-ylamino)pyrimidin-4-
yllacetamide (Example 2-2-1).
"H-NMR (400 MHz, DMSO-d6): o [ppm]= 2.08 (s, 3H), 5.70 (s, 2H), 6.86 - 7.14 (m,

4H), 7.19 - 7.33 (m, 6H), 7.53 (d, 1H), 7.64 (s, 1H), 7.69 (d, 1H), 8.52 - 8.62 (m,
4H), 10.92 (s, 1H).

LC-MS:
retention time: 0.87 min (method 1)
MS ES+: 531.0 [M+H]*

Example 2-2-4

Preparation of N-{6-(dipyridin-4-ylamino)-2-[1-(2-fluorobenzyl)-1H-indazol-3-
yllpyrimidin-4-yl}-2-methoxyacetamide

8.0 mg (0.01 mmol, 8.3%) N-{6-(dipyridin-4-ylamino)-2-[1-(2-fluorobenzyl)-1H-
indazol-3-yl]pyrimidin-4-yl}-2-methoxyacetamide were isolated as byproduct during
the preparation of N-{2-[1-(2-fluorobenzyl)-1H-indazol-3-yl}-6-(pyridin-4-ylamino)-
pyrimidin-4-yl}-2-methoxyacetamide (Example 2-2-2).

1H-NMR (300 MHz, DMSO-d8): & [ppm]= 3.36 (s, 3H), 4.04 (s, 2H), 5.73 (s, 2H),
6.85 - 7.15 (m, 4H), 7.20 - 7.35 (m, 6H), 7.54 (d, 1H), 7.61 - 7.71 (m, 2H), 8.52 -
8.68 (m, 4H), 10.35 (s, 1H).
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LC-MS:
retention time: 1.18 min (method 5)
MS ES+: 561.2 [M+H]*

Example 2-3-1

Preparation of 2-[1-(4-ethoxy-2,6-difluorobenzyl)-1 H-indazol-3-yl]-N-(pyridin-4-yl)-

F
O
@/ N\—CH;
N\ /
N
/

pyrimidine-4,6-diamine

191.0 mg of 2-[1-(4-ethoxy-2,6-difluorobenzyl)-1H-indazol-3-yl]pyrimidine-4,6-
diamine (1-2-2, 0.48 mmol, 1 eq.), 93.7 mg 4-bromopyridine hydrochloride (0.48
mmol, 1 eq.), 41.8 mg (9,9-dimethyl-9H-xanthene-4,5-diyl)bis(diphenylphosphine)
(0.07 mmol, 0.15 eq.), 10.8 mg palladium(ll)acetate (0.05 mmol, 0.1 eq.) and
471.0 mg cesium carbonate (1.45 mmol, 3 eq.) were suspended in 2 mL dry N,N-
dimethylformamide. The resulting suspension was heated for one hour at 105C
under a nitrogen atmosphere. The reaction mixture was diluted with water and the
pH value of the resulting suspension was adjusted to 8.0 using 1N aqueous hy-
drochloric acid. The product was filtered off and was purified by silica gel chroma-

tography yielding 53 mg of the titel compound (0.11 mmol, 23.2%).

1H-NMR (400 MHz, DMSO-d6): & [ppm]= 1.25 (t, 3H), 4.01 (q, 2H), 5.64 (s, 2H),
5.83 (s, 1H), 6.66 (s, 2H), 6.75 (“d”, 2H), 7.21 (“t’, 1H), 7.44 (*t', 1H), 7.71 (“d",
2H), 7.78 (“d”, 1H), 8.27 ("0, 2H), 8.56 (“d”, 1H), 9.44 (s, 1H).

LC-MS:
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retention time: 1.21 min (method 5)
MS ES+: 474.2 [M+H]*

The following compounds were prepared according to the same procedure from

5  indicated starting materials (SM = starting material):

232 ; ] 2-[1-(4-ethoxy- TH-NMR (300 MHz,
SM = N 2 6- DMSO0-d6): & [ppm]=
1-4-1 GC\LN ; difluorobenzyl)- 1.25 (t, 3H), 3.65 (s,
_ @ 1H-indazol-3-yll- | 3H), 4.00 (q, 2H), 5.62
N)\\(LN 4 5-methoxy-N- (s, 2H), 6.67 (s, 2H),
S " (pyridin-4- 6.74 (“d”, 2H), 7.17 (¢,
e yhpyrimidine- 1H), 7.42 (", 1H), 7.76
4,6-diamine (“d”, 1H), 7.95 (“d”, 2H),
8.28 (“d”, 2H), 8.50 (“d”,
1H), 8.95 (s, 1H).
LC-MS:
retention time: 1.23 min
MS ES*: 504.2 [M+H]*
Method 5
2-3-3 F ) 2-[1-(4-ethoxy- TH-NMR (400 MHz,
oM = W\Q/ 6. DMSO-d6): 5 [ppm]=
1-4-2 “;\N ; difluorobenzyl)- | 1.25 (t, 3H), 2.66 - 3.39
=y 1H-indazol-3-yl- | (m, 4H), 3.71 - 3.88 (m,
Q\m L/ 5-(morpholin-4- 4H), 4.00 (q, 2H), 5.63
(Y y)-N-(pyridin-4- | (s, 2H), 6.48 (s, 2H),
ﬁ} yhpyrimidine- 6.75 (“d”, 2H), 7.19 (¢,
4,6-diamine 1H), 7.43 (", 1H), 7.77
(“d”, 1H), 7.94 (“d”, 2H),
8.31 (“d”, 2H), 8.54 (“d”,
1H), 8.55 (s, 1H).
LC-MS:
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retention time: 1.27 min
MS ES*: 559.3 [M+H]*
Method 5
2-3-4 i o 1-{2-[1-(4- TH-NMR (400 MHz,
-_ 'S S ethoxy-2,6- DMSO-d6): & [ppm]=
1-4-4 7 - difluorobenzyl)- | 1.13 (1, 3H), 1.25 (t, 3H),
. \\/N ) 7 1H-indazol-3-yll- | 2.75 - 3.29 (m, 6H), 3.67
~C N 5-(morpholin-4- - 3.89 (m, 4H), 4.00 (q,
e Q} y1)-6-(pyridin-4- 2H), 5.66 (s, 2H), 6.72
yla- (“d”, 2H), 7.15 (“t", 1H),
mino)pyrimidin- 7.45 (“t", 1H), 7.67 (“d",
4-yl}-3-ethylurea | 2H), 7.84 (“d”, 1H), 7.93,
(s, 1H), 8.20 (“d”, 1H),
8.40 (“d”, 2H), 8.51 (s,
1H), 9.73 (t, 1H).
LC-MS:
retention time: 1.40 min
MS ES*: 630.3 [M+H]*
Method 5
2-3-5 F o 2-[1-(4-ethoxy- TH-NMR (300 MHz,
SM = Y DMSO-d6): 5 [ppm]=
1-2-2 i\N F difluorobenzyl)- 1.25 (t, 3H), 4.01 (q,
<~ \j 1H-indazol-3-yl]- | 2H), 5.63 (s, 2H), 6.75
\ S N N-(pyrimidin-4- (“d”, 2H), 6.85 (s, 2H),
PN yl)pyrimidine- 6.92 (s, 1H), 7.21 (",
4,6-diamine 1H), 7.43 (*t", 1H), 7.69
(“d”, 1H), 7.74 (“d”, 1H),
8.38 (“d”, 1H), 8.65 (“d",
1H), 8.72 ("s”. 1H),
10.12 (s, 1H).
LC-MS:
retention time: 1.21 min
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MS ES*: 475.2 [M+H]*
Method 5

4.6-diamine

2-3-6 F ] 2-[1-(4-ethoxy- TH-NMR (300 MHz,
oM = X DMSO-d6): & [ppm]=
1-4-1 “;\N ; difluorobenzyl)- 1.25 (t, 3H), 3.65 (s,
< \5 1H-indazol-3-yll- | 3H), 4.00 (q, 2H), 5.62
U W 5-methoxy-N- (s, 2H), .77 (“d", 2H),
Wy (pyrimidin-4- 6.89 (s, 2H), 7.21 (1",
e yl)pyrimidine- 1H), 7.43 (t", 1H), 7.77
4,6-diamine (“d”, 1H), 8.35 - 8.48 (m,
2H), 8.52 (“d”, 1H), 8.74
(“s”. 1H), 9.05 (s, 1H).
LC-MS:
retention time: 1.26 min
MS ES*: 505.2 [M+H]*
Method 5
2-3-7 i ] 2-[1-(4-ethoxy- TH-NMR (300 MHz,
oM = X DMSO-d6): 5 [ppm]=
1-4-2 “}N ¢ difluorobenzyl)- | 1.25 (t, 3H), 2.32 - 3.57
o \; 1H-indazol-3-yl- | (m, 4H), 3.60 - 3.91 (m,
MN N 5-(morpholin-4- 4H), 4.00 (q, 2H), 5.64
AT y)-N-(pyrimidin- | (s, 2H), 6.67 (s, 2H),
Q} 4-ypyrimidine- | 6.78 (“d”, 2H), 7.22 (‘t’,

1H), 7.44 (“t’, 1H), 7.78

(“d”, 1H), 8.48 (“d”, 1H),

8.56 (“d”, 1H), 8.65 (“d”,

1H), 8.74 (s”. 1H), 8.94
(s, 1H).

LC-MS:
retention time: 1.28 min
MS ES*: 560.3 [M+H]*

Method 5
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2-3-8 - . 1-{2-[1-(4- "H-NMR (400 MHz,
M = 'S S | ethoxy-2.6- DMSO-d6): & [ppm]=
1-4-4 VA - difluorobenzyl)- | 1.14 (t, 3H), 1.25 (i, 3H),
. )\\\%N\N \ N/) 1H-indazol-3-yll- | 2.99 - 3.17 (m, 4H), 3.20
o~ 5-(morpholin-4- - 3.29 (m, 2H), 3.67 -
e Q} y1)-6-(pyrimidin- 3.82 (m, 4H), 4.00 (q,
4- 2H), 5.67 (s, 2H), 6.73
yla- (“d”, 2H), 7.23 (“t”, 1H),
mino)pyrimidin- 7.47 (“t", 1H), 7.85 (“d",
4-yl}-3-ethylurea | 1H), 7.90 (“d”, 1H), 7.99,
(s, 1H), 8.27 (“d”, 1H),
8.52 (“d”, 1H), 8.80 (s,
1H), 9.20 (s, 1H), 9.56
(t, 1H).
LC-MS:
retention time: 1.41 min
MS ES*: 631.3 [M+H]*
Method 5
2-3-9 F . 6-[1-(4-ethoxy- TH-NMR (300 MHz,
oM = N 26 DMSO-d6): 5 [ppm]=
1-5-1 difluorobenzyl)- 1.25 (t, 3H), 4.00 (q,
GES\ Q 1H-indazol-3-yl]- | 2H), 5.67 (s, 2H), 6.75
D N-(pyridin-4-yl)- | (“d”, 2H), 7.19 - 7.65 (m,
HZN 1,3,5-triazine- 4H), 7.79 (“d”, 1H), 7.88
2,4-diamine ("d”, 2H), 8.34 (“d”, 2H),
8.66 (“d”, 1H), 10.02 (s,
TH).
LC-MS:
retention time: 1.20 min
MS ES*: 475.2 [M+H]*
Method 5
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2-3-10 F ] 2-[1-(4-ethoxy- TH-NMR (300 MHz,
oM = ) 26 DMSO-d6): 5 [ppm]=
1-6-2 “;\N ¢ difluorobenzyl)- 1.25 (t, 3H), 3.39 (s,
< \/N 1H-indazol-3-yl]- | 3H), 3.59 - 3.69 (m, 2H),
P 5-(2- 3.95 - 4.08 (m, 4H), 5.63
N methoxyethoxy)- (s, 2H), 6.67 (s, 2H),
j N-(pyridin-4- 6.76 (“d”, 2H), 7.20 (“t’,
e yhpyrimidine- 1H), 7.43 (", 1H), 7.78
4,6-diamine (“d”, 1H), 7.84 (“d”, 2H),
8.31 (“d”, 2H), 8.50 (“d”,
1H), 8.69 (s, 1H).
LC-MS:
retention time: 1.25 min
MS ES*: 548.3 [M+H]*
Method 5
2-3-11 F ] 2-[1-(4-ethoxy- TH-NMR (300 MHz,
oM = GNPy DMSO-d6): & [ppm]=
1-6-2 ’}N F difluorobenzyl)- 1.25 (t, 3H), 3.44 (s,
o \; 1H-indazol-3-yl]- | 3H), 3.55 - 3.66 (m, 2H),
\ ) N 5-(2- 3.92 - 4.13 (m, 4H), 5.63
N methoxyethoxy)- | (s, 2H), 6.78 (“d”, 2H),
S N-(pyrimidin-4- 6.87 (s, 2H), 7.22 (1",
e yhpyrimidine- 1H), 7.44 (“t’, 1H), 7.79
4,6-diamine (“d”, 1H), 8.45 (“d”, 1H),

8.52 (“d’, 1H), 8.64 (“d",
1H), 8.73 (s”. 1H), 9.28
(s, 1H).

LC-MS:
retention time: 1.29 min
MS ES*: 549.2 [M+H]*

Method 5
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2-3-12 F ] 5-(2-{[tert-
oM = N bu- LC-MS:
1-6-3 i\N F tyl(dimethyl)silyl] | retention time: 1.37 min
@ oxylethoxy)-2-[1- | MS ES*: 548.3 [M+H]*
~<N
P 4 (4-ethoxy-2,6- Method 1
PN difluorobenzyl)-
5 1H-indazol-3-yl}-
] o gn
Hzc—iléi—CHz N-(pyridin-4-
H.C——CH, yl)pyrimidine-
CH,
’ 4,6-diamine
2-3-13 F ] N-{4-amino-2-[1- | "H-NMR (400 MHz,
= KD/ N | (4 gthoxy-2,6- DMSO-d6): 5 [ppm]=
1-7-2 ’}N ¢ difluorobenzyl)- 1.25 (t, 3H), 3.39 (s,
@ 1H-indazol-3-yl]- | 3H), 4.01 (g, 2H), 4.07
~=N
N)\\%\N 4 6-(pyridin-4- (s, 2H), 5.64 (s, 2H),
H
H N - TR ]
O{H yla 6.53 (s, 2H), 6.76 (“d",
/CH3

mino)pyrimidin-
5-yl}-2-
methoxyacetam-
ide

2H), 7.20 (", 1H), 7.44
(v, 1H), 7.79 ("0, 1H),
7.87 (“d’, 2H), 8.30 (“d",
2H), 8.47 (s, 1H), 8.52
(“d”, 1H), 8.82 (s, 1H).

LC-MS:
retention time: 0.92 min
MS ES*: 561.3 [M+H]*

Method 1
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2-3-14 F . N-{4-amino-2-[1- TH-NMR (300 MHz,
oM = % (4-ethoxy-2,6- DMSO-d6): & [ppm]=
1-7-2 '}N i difluorobenzyl)- 1.26 (t, 3H), 3.34 (s,
- \*:3 1H-indazol-3-yll- | 3H), 4.01 (g, 2H), 4.04
N}\\%\ﬁ N 6-(pyrimidin-4- (s, 2H), 5.65 (s, 2H),
HZNO N yla- 6.66 - 6.85 (m, 4H), 7.22
:§(\Oxﬂa mino)pyrimidin- | (“t", 1H), 7.45 (“t’, 1H),
5-yl}-2- 7.78 (“d”, 1H), 8.28 (dd,
methoxyacetam- | 1H), 8.44 (d, 1H), 8.55
ide (“d”, 1H), 8.72 (d. 1H),
8.97 (s, 1H), 9.01 (s,
1H).
LC-MS:
retention time: 1.02 min
MS ES*: 562.3 [M+H]*
Method 1
2-3-15 F . N-{4-amino-2-[1- "H-NMR (400 MHz,
oM = O (4-ethoxy-2,6- DMSO-d6): & [ppm]=
1-8-1 }N i difluorobenzyl)- | 1.21 (t, 3H), 1.26 (t, 3H),
=\ 1H-indazol-3-yll- | 3.19 (q, 2H), 4.01 (q,
\\/N . L/ 6-(pyridin-4- 2H), 5.85 (s, 2H), 6.74
HaN il: yla- (s, 2H), 6.75 (“d”, 2H),
e

7.21 (0, 1H), 7.45 (¢,
1H), 7.80 (“d”, 1H), 7.84
(“d”, 2H), 8.32 (“d”, 2H),
8.48 (s, br, 1H), 8.51
(“d”, 1H), 8.60 (s, 1H).

LC-MS:
retention time: 1.00 min
MS ES*: 581.3 [M+H]*

Method 1
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2-3-16 F . N-{4-amino-2-[1- TH-NMR (400 MHz,
oM = % (4-ethoxy-2,6- DMSO-d6): & [ppm]=
1-8-2 i\N F difluorobenzyl)- 1.25 (t, 3H), 4.00 (q,
< \/N 1H-indazol-3-yll- | 2H), 5.63 (s, 2H), 6.42
|/~ 6-(pyridin-4- (s, 2H), 6.74 (“d”, 2H),
HaN v yla- 718 (“t, 1H), 7.42 (‘"
o‘s\;} mino)pyrimidin- | 1H), 7.74 (“d”, 1H), 8.00
5-yl+-1,1,1- (“d”, 2H), 8.34 (“d”, 2H),
trifluoro- 8.45 (“d”, 1H), 9.87 (s,
methanesulfon- 1H), 13.68 (s, br, 1H).
amide
LC-MS:
retention time: 0.90 min
MS ES*: 621.2 [M+H]*
Method 5
2-3-17 F . 2-[1-(4-ethoxy- TH-NMR (400 MHz,
oM = ) 26 DMSO0-d6): & [ppm]=
1-8-3 '}N ¢ difluorobenzyl)- 1.25 (t, 3H), 4.00 (q,
< \/N 1H-indazol-3-yll- | 2H), 4.80 (s, 2H), 5.65
\ 4-(pyridin-4- (s, 2H), 6.76 (“d”, 2H),
“N}\/o ylamino)-6H- 7.23 (", 1H), 7.46 (“t,
° pyrimido[5,4- 1H), 7.80 (“d”, 1H), 8.01
b][1,4]oxazin- (“d”, 2H), 8.35 (“d”, 2H),
7(8H)-one 8.52 (“d”, 1H), 9.47 (s,

1H), 11.57 (s, 1H).

LC-MS:
retention time: 0.96 min
MS ES*: 530.3 [M+H]*

Method 1
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2-3-18 F ] 2-[1-(4-ethoxy- TH-NMR (300 MHz,
oM = ) 26 DMSO-d6): 5 [ppm]=
1-8-3 ’i\N ; difluorobenzyl)- 1.25 (t, 3H), 4.00 (q,
o \; 1H-indazol-3-yll- | 2H), 4.74 (s, 2H), 5.65
P e 4-(pyrimidin-d- (s, 2H), 6.77 (“d”, 2H),
“}\/0 ylamino)-6H- 7.24 (", 1H), 7.46 (‘"
o pyrimido[5,4- 1H), 7.80 (“d”, 1H), 8.23
bl[1,4]oxazin- (dd, 1H), 8.51 (d, 1H),
7(8H)-one 8.57 (“d”, 1H), 8.79 (d,
1H), 9.53 (s, 1H), 11.70
(s, 1H).
LC-MS:

retention time: 1.10 min
MS ES* 531.2 [M+H]*
Method 5

The following bis-compounds were also formed during the above described proce-
5 dure using the indicated starting materials (SM = starting material):

241 F ] 2-[1-(4-ethoxy- TH-NMR (300 MHz,
N o6 DMSO-d6): & [ppm]=

1-2-2 @ F difluorobenzyl)- 1.25 (t, 3H), 4.01 (q,
_ Q 1H-indazol-3-yll- | 2H), 5.68 (s, 2H), 6.34
e }\\/)N\N\ 4 N,N-di(pyridine- | (s, 1H), 8.77 (“d”, 2H),
4-yhpyrimidine- | 7.27 (", 1H), 7.48 (“t’,
4,6-diamine 1H), 7.74 (“d”, 4H), 7.87
(“d”, 1H), 8.36 (“d”, 4H),
8.47 (“d", 1H), 9.83 (s,
2H).

.

LC-MS:

retention time: 1.25 min
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MS ES*: 551.2 [M+H]*
Method 5

5-(morpholin-4-
yI)-N,N*-
di(pyridin-4-
yhpyrimidine-
4,6-diamine

2-4-2 F ] 2-[1-(4-ethoxy- TH-NMR (300 MHz,
M = R Y DMSO-d6): & [ppm]=
1-4-1 P difluorobenzyl)- 1.25 (t, 3H), 3.74 (s,
. \\/N 1H-indazol-3-yl]- | 3H), 4.01 (q, 2H), 5.67
Y 5-methoxy-N,N= | (s, 2H), .77 (“d”, 2H),
= b di(pyridin-4- 7.23 (“, 1H), 7.46 (¢,
e yl)pyrimidine- 1H), 7.86 (“d”, 1H), 7.97
4,6-diamine (“d”, 4H), 8.30 - 8.43 (m,
5H), 9.35 (s, 2H).
LC-MS:
retention time: 1.29 min
MS ES*: 581.3 [M+H]*
Method 5
2-4-3 F ) 2-[1-(4-ethoxy- TH-NMR (400 MHz,
oM = N 96 DMSO-d6): & [ppm]=
1-4-2 P difluorobenzyl)- | 1.26 (t, 3H), 3.10 - 3.21
- \/N 1H-indazol-3-yll- | (m, 4H), 3.82 - 3.93 (m,

4H), 4.01 (q, 2H), 5.67

(s, 2H), 8.77 (“d”, 2H),

7.16 (', 1H), 7.44 (¢,

1H), 7.84 (“d”, 1H), 7.89

(“‘d”, 4H), 8.25 (“d”, 1H),

8.38 (“d”, 4H), 8.50 (s,
2H).

LC-MS:
retention time: 1.33 min
MS ES*: 636.3 [M+H]*

Method 5
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2-4-4 F . 2-[1-(4-ethoxy- "H-NMR (400 MHz,
oM = Y DMSO-d6): & [ppm]=
1-4-2 N/\N F difluorobenzyl)- 1.25 (t, 3H), 3.08 - 3.20
- \\; 1H-indazol-3-yll- | (m, 4H), 3.72 - 3.85 (m,
Nél B\\%\H N 5-(morpholin-4- 4H), 4.00 (q, 2H), 5.68
\QN N\ yI)-N,N*- (s, 2H), 6.80 (“d”, 2H),
&} di(pyrimidin-4- 7.23 (", 1H), 7.47 ("t
yl)pyrimidine- 1H), 7.85 (“d”, 1H), 8.16
4.6-diamine - 8.33 (m, 3H), 8.55 (“d”,
2H), 8.81 ("s”, 2H), 9.03
(s, 2H).
LC-MS:
retention time: 1.35 min
MS ES*: 638.3 [M+H]*
Method 5
2-4-5 F o 6-[1-(4-ethoxy- TH-NMR (300 MHz,
oM = X DMSO-d6): & [ppm]=
1-5-1 difluorobenzyl)- 1.26 (i, 3H), 4.00 (q,
GES\ Q 1H-indazol-3-yl]- | 2H), 5.72 (s, 2H), 6.78
Q\ )\\/N N,N-di(pyridin-4- | (“d”, 2H), 7.33 (“t", 1H),
=/ "} y1)-1,3,5-triazine- 7.52 ("t", 1H), 7.77 -
2,4-diamine 7.99 (m, 5H), 8.43 ("d”,
4H), 8.65 (“d", 1H),
10.40 (s, 2H).
LC-MS:
retention time: 1.27 min
MS ES*: 5652.2 [M+H]*
Method 5
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2-4-6 F . 2-[1-(4-ethoxy- "H-NMR (400 MHz,
oM = 06 DMSO-d6): & [ppm]=
1-6-2 difluorobenzyl)- 1.26 (t, 3H), 3.44 (s,
(j:j\ C)N 1H-indazol-3-yl]- | 3H), 3.68 - 3.77 (m, 2H),
\ P 5-(2- 4.01 (q, 2H), 4.11 - 4.20
Q\ methoxyethoxy)- (m, 2H), 5.68 (s, 2H),
S N,N-di(pyridin-4- | 6.78 (“d”, 2H), 7.25 (1",
e yl)pyrimidine- 1H), 7.48 ('t", 1H), 7.82 -
4,6-diamine 7.94 (m, 5H), 8.32-8.45
(m, 5H), 9.10 (s, 2H).
LC-MS:
retention time: 1.34 min
MS ES*: 625.3 [M+H]*
Method 5
2-4-7 F o 2-[1-(4-ethoxy- "H-NMR (400 MHz,
M = 06 DMSO0-d6): 5 [ppm]=
1-6-2 i\N F difluorobenzyl)- 1.26 (t, 3H), 3.49 (s,
- \ﬁ 1H-indazol-3-yl]- | 3H), 3.62 - 3.71 (m, 2H),
e \ /N y ! v 5-(2- 4.01 (g, 2H), 4.14 - 4.23
\= Noob methoxyethoxy)- (m, 2H), 5.68 (s, 2H),
S N,N*- 6.80 (“d”, 2H), 7.29 (1",
e di(pyrimidin-4- 1H), 7.48 (*t", 1H), 7.87
yl)pyrimidine- (“d”, 1H), 8.39 (“d”, 1H),
4,6-diamine 8.47 (dd, 2H), 8.57 (d,
2H), 8.83 (d, 2H), 9.73
(s, 2H).
LC-MS:
retention time: 1.38 min
MS ES*: 627.3 [M+H]*
Method 5
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2-4-8 F ] N-{2-[1-(4- TH-NMR (400 MHz,
oM = % ethoxy-2,6- DMSO-d6): & [ppm]=
1-7-2 N/\N ; difluorobenzyl)- 1.25 (t, 3H), 3.43 (s,
- \\/N 1H-indazol-3-yl]- | 3H), 4.01 (g, 2H), 4.15
a B\\%\H 4,6-bis(pyridin-4- | (s, 2H), 5.69 (s, 2H),
=" yla- 6.78 (“d”, 2H), 7.21 (“t",
io,cw mino)pyrimidin- | 1H), 7.48 (“t’, 1H), 7.85
5-yl}-2- (“d”, 4H), 7.87 (“d”, 1H),
methoxyacetam- | 8.33 (“d”, 1H), 8.38 (“d",
ide 4H), 8.79 (s, 2H), 9.12
(s, 1H).
LC-MS:
retention time: 0.78 min
MS ES*: 638.3 [M+H]*
Method 1
2-4-9 F ] N-{2-[1-(4- TH-NMR (300 MHz,
M = N ethoxy-2,6- DMSO-d6): & [ppm]=
1-7-2 “;\N ; difluorobenzyl)- 1.26 (t, 3H), 3.35 (s,
_ \B 1H-indazol-3-yl]- | 3H), 4.01 (g, 2H), 4.08
Nq\ B\\/}” L 4,6- (s, 2H), 5.70 (s, 2H),
s, N bis(pyrimidin-4- | 6.79 (“d”, 2H), 7.27 (“t’,
yLO,CHz yla- 1H), 7.49 (“t", 1H), 7.88
mino)pyrimidin- | (“d”, 1H), 8.26 (dd, 2H),
5-yl}-2- 8.38 (“d”, 1H), 8.55 (d,
methoxyacetam- | 2H), 8.81 (d. 2H), 9.42
ide (s, TH), 9.56 (s, 2H).
LC-MS:
retention time: 1.15 min
MS ES*: 640.4 [M+H]*
Method 1
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2-4-10 F . N-{2-[1-(4- "H-NMR (300 MHz,
oM = % ethoxy-2,6- DMSO-d6): 5 [ppm]=
1-8-1 t\N F difluorobenzyl)- | 1.17 (t, 3H), 1.25 (t, 3H),
- \\/N 1H-indazol-3-yl]- 3.16 (q, 2H), 4.01 (q,
e S\\%\H 4,6-bis(pyridin-4- | 2H), 5.69 (s, 2H), 6.78
=/ "} o yla- (*d”, 2H), 7.23 (“t", 1H),
=1 mino)pyrimidin- 7.48 (“t", 1H), 7.84 (“d”,
o 5- 4H), 7.88 (“d”, 1H), 8.32
yl}ethanesulfona | (“d”, 1H), 8.40 (“d”, 4H),
mide 8.73 (s, br, 1H), 9.11 (s,
2H).
LC-MS:
retention time: 0.92 min
MS ES*: 658.3 [M+H]*
Method 5
2-4-11 F . N-{2-[1-(4- TH-NMR (300 MHz,
oM = M) ethoxy-2,6- DMSO-d6): & [ppm]=
1-8-2 N/\N F difluorobenzyl)- 1.25 (t, 3H), 4.00 (q,
- \\/N 1H-indazol-3-yl]- | 2H), 5.68 (s, 2H), 6.78
a N 2~ 4,6-bis(pyridin-4- | (“d”, 2H), 7.23 (“t", 1H),
=/ o yla- 7.47 (“t", 1H), 7.85 (“d",
O’S\;S mino)pyrimidin- 1H), 8.00 (“d”, 4H), 8.31
5-yl}-1,1,1- ("d”, 1H), 8.40 (“d”, 4H),
trifluoro- 9.50 (s, 2H), 13.80 (s,
methanesulfon- br, 1H).
amide
LC-MS:
retention time: 1.09 min
MS ES*: 698.4 [M+H]*
Method 1

Example 2-5-1
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Preparation of 2-({4-amino-2-[1-(4-ethoxy-2,6-difluorobenzyl)-1H-indazol-3-yl}-6-
(pyridin-4-ylamino)pyrimidin-5-yl}oxy)ethanol

F
0
KD A
N
N\, F

N
=N
ey
\ I~
H
H,N
So
HO

224.0 mg of 5-(2-{[tert-butyl(dimethyl)silylloxy}ethoxy)-2-[1-(4-ethoxy-2,6-difluoro-
benzyl)-1H-indazol-3-yl}-N-(pyridin-4-yl)pyrimidine-4,6-diamine (2-3-12, 0.35
mmol, 1 eq.) and 109.1 mg N,N,N-tributylbutan-1-aminium fluoride trihydrate (0.35
mmol, 1 eq.) were dissolved in 1 mL dry tetrahydrofuran. The resulting solution
was stirred for one hour at room temperature. The reaction mixture was diluted
with water and was extracted with dichloromethane/methanol (9:1). The organic
layer was washed with water, was dried over sodium sulfate and concentrated in
vacuo. The resulting residue was pyrified by silica gel chromatography yielding 39
mg of the titel compound (0.073 mmol, 21.1%).

1H-NMR (300 MHz, DMSO-d6): & [ppm]= 1.25 (t, 3H), 3.66 - 3.79 (m, 2H), 3.86 -
4.09 (m, 4H), 5.63 (s, 2H), 5.81 (t, 1H), 6.66 - 6.87 (m, 4H), 7.20 (“t’, 1H), 7.43 (°t,
1H), 7.78 (“d”, 1H), 7.85 (“d", 2H), 8.30 (“d", 2H), 8.51 (“d”, 1H), 9.20 (s, 1H).

LC-MS:
retention time: 1.17 min (method 5)
MS ES+: 534.3 [M+H]*

Example 2-5-2
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Preparation of 2-({2-[1-(4-ethoxy-2,6-difluorobenzyl)-1H-indazol-3-yl]-4,6-bis-
(pyridin-4-ylamino)pyrimidin-5-yl}oxy)ethanol

F
/D/O
\—CH,
N !
N
& i

HO

35 mg (57.3 ymol, 16.6%) of the titel compound were isolated during chromatog-
raphy of 2-({4-amino-2-[1-(4-ethoxy-2,6-difluorobenzyl)-1H-indazol-3-yl}-6-(pyridin-
4-ylamino)pyrimidin-5-yl}oxy)ethanol as byproduct.

1H-NMR (300 MHz, DMSO-d6): & [ppm]= 1.25 (t, 3H), 3.76 - 3.88 (m, 2H), 3.93 -
4.14 (m, 4H), 5.67 (s, 2H), 6.20 (t, 1H), 6.78 (“d”, 2H), 7.25 (“’, 1H), 7.48 ("t’, 1H),
7.82 - 7.98 (m, 5H), 8.32 - 8.46 (m, 5H), 9.52 (s, 2H).

LC-MS:
retention time: 1.24 min (method 5)
MS ES+: 611.4 [M+H]*
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Biological investigations
The following assays can be used to illustrate the commercial utility of the com-

pounds 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, repre-
sents 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
guantified 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 uM, 1.7 uM, 5.9 uM and 20 pM)
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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 sup-
plier. Subsequently, 2 ulL 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 (MgCl2), 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 22T 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 yL
1.67-fold concentrated solution (in assay buffer) of adenosine-tri-phosphate (ATP,
10 uM final concentration) and peptide substrate (1 yM final concentration). The
resulting mixture (5 pL final volume) was incubated at 22C during 60 min., and
the reaction was stopped by the addition of 5 L 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 yM 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
lgG antibody [Perkin-Elmer, product no. ADO077, 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 22T in order to allow
the formation of complexes between peptides and detection reagents. Subse-
guently, the amount of product was evaluated by measurement of the resonance
energy transfer from the Eu-chelate-antibody complex recognizing the Phos-
phoserine residue to the streptavidin-XL665 bound to the biotin moiety of the pep-
tide. To this end, the fluorescence emissions at 620 nm and 665 nm after excita-
tion at 330-350 nm were measured in a TR-FRET plate reader, e.g. a Rubystar or

Pherastar (both from BMG Labtechnologies, Offenburg, Germany) or a Viewlux
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(Perkin-Elmer) and the ratio of the emissions (665 nm/622 nm) was taken as indi-
cator for the amount of phosphorylated substrate. The data were normalised using
two sets of (typically 32-) control wells for high- (= enzyme reaction without inhibi-
tor = 0 % = Minimum inhibition) and low- (= all assay components without enzyme
= 100 % = Maximum inhibition) Bub1 activity. IC50 values were calculated by fit-
ting the normalized inhibition data to a 4-parameter logistic equation (Minimum,
Maximum, IC50, Hill; Y = Max + (Min - Max) / (1 + (X/IC50)Hill)).

Biological Assay 2.0:

Proliferation Assay:

Cultivated tumor cells (cells were ordered from ATCC, except Hela-MaTu and
HelLa-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 pL of their respective growth medium
supplemented 10% fetal calf serum. After 24 hours, 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 sub-
stances were added in various concentrations (0 yM, as well as in the range of
0.001-10 uM; the final concentration of the solvent dimethyl sulfoxide was 0.5%).
The cells were incubated for 4 days in the presence of test substances. Cell prolif-
eration was determined by staining the cells with crystal violet: the cells were fixed
by adding 20 pl/measuring point of an 11% glutaric aldehyde solution for 15
minutes at room temperature. After three washing cycles of the fixed cells with
water, the plates were dried at room temperature. The cells were stained by add-
ing 100 pl/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 room tem-
perature. The dye was dissolved by adding 100 ul/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 the aborbtion values of the zero-point plate (=0%) and the ab-
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sorbtion of the untreated (0 um) cells (=100%). The IC50 values were determined

by means of a 4 parameter fit using the company’s own software.

5 Tab.1. Compounds had been evaluated in the following cell lines, which examplify
the sub-indications listed

Tumor indication Cell line

Cervical cancer Hela
HelLa-MaTu-ADR

Non-small cell lung

cancer (NSCLC) NCI-H460

Prostate cancer DU145

Colon cancer Caco2

Melanoma B16F10

10 The following table gives the data regarding Bub1 kinase inhibition, and inhibition
of Hel.a cell proliferation, for the examples of the present invention for the biologi-
cal assays 1 and 2:

) ) Biological Assay 2:
Biological Assay 1: ) )
) Proliferation assay
Example Nr. |Bub1 kinase assay

(HeLa cell ling)
median IC50 [mol/l]

median IC50 [mol/l]

2-1-1 1.9E-8 3.6E-06

2-1-2 2.0E-5 4 9E-07

2-2-1 2.0E-5 21.0E-05
2-2-2 9.6E-8 21.0E-05
2-2-3 1.8E-5

2-2-4 2.0E-5

2-3-1 6.4E-9 1.3E-06

2-3-2 8.3E-9 3.8E-06
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Biological Assay 1: Biok.)gica! Assay 2
Example Nr. |Bub1 kinase assay Proliferation .assay
median IC50 [mol/l] (H.eLa cell line)
median IC50 [mol/i]
2-3-3 4.3E-9 3.6E-06
2-3-4 1.3E-7 21.0E-05
2-3-5 5.3E-9 7.8E-06
2-3-6 6.5E-9
2-3-7 6.6E-9 9.0E-06
2-3-8 2.8E-7 1.0E-05
2-3-9 5.8E-9 2.9E-06
2-3-10 7.2E-9 3.9E-06
2-3-11 5.2E-9 3.7E-06
2-3-13 1.1E-8 7.8E-06
2-3-14 7.9E-9 21.0E-05
2-3-15 5.8E-9 21.0E-05
2-3-16 8.7E-9 21.0E-05
2-3-17 8.0E-9 1.2E-06
2-3-18 1.9E-8 21.0E-05
2-4-1 8.1E-8
2-4-2 4.3E-7 1.5E-06
2-4-3 6.4E-7 3.4E-06
2-4-4 9.8E-8
2-4-5 4.3E-8 9.4E-07
2-4-6 21.0E-05
2-4-7 =1.0E-05
2-4-8 2.2E-7 2.5E-06
2-4-9 2.2E-8 21.0E-05
2-4-10 71E-7 21.0E-05
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] ] Biological Assay 2:
Biological Assay 1: . .
) Proliferation assay
Example Nr. |Bub1 kinase assay

(HeL a cell line)
median IC50 [mol/l]

median IC50 [mol/i]

2-4-11 2.1E-6
2-5-1 41E-9 3.5E-06
2-5-2 1.7E-7 1.2E-06

Inhibition of proliferation of HelL.a-MaTu-ADR, NCI-H460, DU145, Caco-2 and
B16F10 cells by compounds according to the present invention, determined as
5  described under Biological Assays 2.0. All ICso (inhibitory concentration at 50% of

maximal effect) values are indicated in [mol/L].

Biolog- | Biolog- | Biologi- | Biolog- | Biolog-

ical ical cal ical ical
Assay | Assay | Assay | Assay | Assay
2 2: 2: 2: 2:

Prolif- Prolif- Prolif- Prolif- Prolif-
eration | eration | eration | eration | eration
assay assay assay assay assay
(Hela- (NCI- | (DU145 | (Caco2 | (B16F1

MaTu- H460 cell cell 0 cell
ADR cell line) line) line)
cell line) median | median | median

line) median IC50 IC50 IC50
median | 1C50 [mol/l] [mol/]] [mol/]
Exam- IC50 [molf
ple Nr. | [mol/]]

2-1-2 1.5E-06 | 4.7E-07 | 3.6E-07 | 1.1E-06 | 2.5E-07

2-4-2 1.1E-06 | 4.3E-06 | 3.7E-06 | 4.2E-07 | 54E-07

2-4-5 3.9E-07 | 7.5E-07 | 1.2E-06 | 4.8E-07 | 7.8E-07

2-5-2 2.8E-07 | 5.9E-07 | 94E-07 | 4.0E-07 | 5.2E-07
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Claims
1. A compound of formula (1)
R2
(R,
3
N\/N R / i\z
R’ N =Y~ (R%),
N
N>/)<>/ \R7
R™—N
: (1,

in which

X is CRS, N,

Y is CH, N,

R? is hydrogen, halogen, 1-3C-alkyl,

R2/R3 are independently from each other hydrogen, halogen, cyano, hydroxy,
1-6C-haloalkyl, 1-6C-haloalkoxy, 1-6C-alkoxy,

R4 is independently hydrogen, hydroxy, halogen, cyano, 1-6C-alkyl,
2-6C-alkenyl, 2-6C-alkynyl, 1-6C-haloalkyl, 1-6C-hydroxyalkyl, 1-6C-alkoxy,
-0-(2-4C-alkylen)-O-C(0)-(1-4C-alkyl), 1-6C-haloalkoxy, -C(O)OR?,
-C(0O)-(1-6C-alkyl), -C(O)NR1°R™", 3-7C-cycloalkyl,
-S(0)2NH-(3-6C-cycloalkyl), -S(O)2NR™ORM,
heteroaryl which optionally is substituted independently one or more times
with cyano, 1-4C-alkyl, 1-4C-haloalkyl, 1-4C-haloalkoxy,
whereby two of R?, R? (R4), when positioned ortho to each other, may form
together with the two carbon atoms to which they are attached, a heterocy-
clic 5-, 6- or 7-membered ring containing 1 or 2 heteroatoms selected from
O or N, and optionally containing an additional double bond and/or optional-
ly substituted by an oxo (=0) group and/or an 1-4C-alkyl group,

n 0,1,20r3

RS is (a) hydrogen;

(b) —~C(O)-(1-6C-alkyl);
(c) —C(0)-(1-6C-alkylen)-O-(1-6C-alkyl);
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(d) —~C(O)NH-(1-6C-alkyl);

7\
(R‘*)m/<y/;>*

(e) , whereby
the * is the point of attachment;
is (a) hydrogen;
(b) hydroxy;
(c) cyano;
(d) 1-6C-alkoxy optionally substituted independently one or more times with
(d1) OH,
(d2) —-O-(1-6C-alkyl),
(d3) —C(O)NRRM,
(d4) -NR12R13
(d5) —S-(1-6C-alkyl),
(d6) —=S(O)-(1-6C-alkyl),
(d7) =S(O)2-(1-6C-alkyl),
(d8) —=S(0O)2NR1°R™,
(d9) heterocyclyl, which is optionally substituted with oxo (=0),
(d10) heteroaryl, which is optionally substituted independently one or
more times with cyano, 1-4C-alkyl, 1-4C-haloalkyl, 1-4C-haloalkoxy,
C(O)NR°R'" (1-4C-alkylen)-O-(1-4C-alkyl),
(e) -O-heteroaryl opt. subst. with CN,

. O/?g\o "
(f) o , whereby the * is the point of attachment,
(g) —O-(2-6C-alkylen)-O-(1-6C-alkyl) which is optionally substituted with hy-
droxy,
(h) —=NR12R 13,
(i) —=NHS(O)2-(1-6C-alkyl),
(i) =NHS(O)2-(1-6C-haloalkyl),
or
optionally, R% and R® form a 6-membered ring together with the nitrogen at-

om to which R® is attached and together with the pyrimidine ring carbon at-
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oms to which R5-NH and R?® are attached which may contain one further
heteroatom selected from the group consisting of O, S, N,
and which is optionally substituted by an oxo (=O) group,
is
(a) hydrogen,
(b) 1-4C-alkyl, which is optionally substituted with heteroaryl
(c) 1-4C-haloalkyl,
(d) 2-4C-hydroxyalkyl,

B\
(RS)(<Y/;}

(e) , whereby

the * is the point of attachment;

is independently hydrogen, halogen, hydroxy, 1-4C-alkyl, 1-4C-
hydroxyalkyl,

1-4C-haloalkyl, 1-4C-haloalkoxy, C(O)OR?®, C(O)NR1RM,
is0,1,2,30r4,

is

(a) hydrogen,

(b) 1-4C-alkyl which optionally is substituted with hydroxy,

R10, R™ are independently from each other hydrogen, 1-4C-alkyl,

2-4C-hydroxyalkyl,

or

together with the nitrogen atom to which they are attached form a 4-6-
membered heterocyclic ring optionally containing one further heteroatom
selected from the group consisting of O, S or N, and which is optionally
substituted with 1-2 fluorine atoms or C(O)OR?,

R12 R13 are independently from each other hydrogen, 1-4C-alkyl,

2-4C-hydroxyalkyl, -C(O)-(1-6C-alkyl), —C(O)-(1-6C-alkylen)-O-(1-6C-alkyl),
-C(O)H, C(O)OR?®,

or

together with the nitrogen atom to which they are attached form a 4-6-
membered heterocyclic ring optionally containing one further heteroatom
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selected from the group consisting of O, S or N, and which is optionally

substituted by an oxo (=0) group,

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

said N-oxide, tautomer or stereoisomer.

2. The compound of formula (I) according to claim 1,

wherein
X is CRS, N,
Y is CH, N,
10 R? is hydrogen, halogen, 1-3C-alkyl,

R?/R3

R4

15

R5

20

25 RS

30

are independently from each other hydrogen, halogen, cyano, hydroxy,
1-3C-haloalkyl, 1-3C-haloalkoxy, 1-3C-alkoxy,

is independently hydrogen, hydroxy, halogen, cyano, 1-3C-alkyl,
2-3C-alkenyl, 2-3C-alkynyl, 1-3C-haloalkyl, 1-3C-hydroxyalkyl, 1-3C-alkoxy,
-0-(2-4C-alkylen)-O-C(0)-(1-4C-alkyl), 1-3C-haloalkoxy, -C(O)OR?,
-C(0)-(1-3C-alkyl), -C(O)NR'"R",  3-7C-cycloalkyl,
-S(0)2NH-(3-6C-cycloalkyl), -S(O)2NR"OR™,

0,1,

is (a) hydrogen;

(b) —C(O)-(1-3C-alkyl);

(c) —C(0)-(1-3C-alkylen)-O-(1-3C-alkyl);

(d) —C(O)NH-(1-3C-alkyl);

7\
(Rg)m/<Y/D*

(e) , whereby

the * is the point of attachment;

is (a) hydrogen;

(b) hydroxy;

(c) cyano;

(d) 1-3C-alkoxy optionally substituted independently one or more times with
(d1) OH,
(d2) —-O-(1-3C-alkyl),
(d3) —C(O)NRORM,
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(d4) -NR12R13,
(d5) —S-(1-3C-alkyl),
(d6) —=S(O)-(1-3C-alkyl),
(d7) =S(O)2-(1-3C-alkyl)
(d8) —S(O)2NR1ORM,
(d9) heterocyclyl, which is optionally substituted with oxo (=0),
(d10) heteroaryl, which is optionally substituted independently one or
more times with cyano, 1-4C-alkyl, 1-4C-haloalkyl, 1-4C-haloalkoxy,
C(O)NR'R™", (1-4C-alkylen)-O-(1-4C-alkyl),
(e) -O-heteroaryl opt. subst. with CN,

*O/X\OH

(f) o , whereby the * is the point of attachment,
(g) —O-(2-3C-alkylen)-O-(1-3C-alkyl) which is optionally substituted with hy-
droxy,

(h) =NR12R3,
(i) =NHS(O)2-(1-3C-alkyl),
(i) =NHS(O)2-(1-3C-haloalkyl),
or
optionally, R5 and R® form a 6-membered ring together with the nitrogen at-
om to which R® is attached and together with the pyrimidine ring carbon at-
oms to which R%-NH and R® are attached which may contain one further
heteroatom selected from the group consisting of O, S, N,
and which is optionally substituted by an oxo (=O) group,
is
(a) hydrogen,
(b) 1-4C-alkyl, which is optionally substituted with heteroaryl
(c) 1-4C-haloalkyl,
(d) 2-4C-hydroxyalkyl,

7\
(R%(%D*

(e) , whereby

the * is the point of attachment;
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is hydrogen, halogen, hydroxy, 1-4C-alkyl, 1-4C-hydroxyalkyl, 1-4C-
haloalkyl, 1-4C-haloalkoxy, C(O)OR?, C(O)NR'R™,

is0,1

is (a) hydrogen,

(b) 1-4C-alkyl which optionally is substituted with hydroxy,

R10, R are independently from each other hydrogen, 1-4C-alkyl, 2-4C-

hydroxyalkyl,

or

together with the nitrogen atom to which they are attached form a 4-6-
membered heterocyclic ring optionally containing one further heteroatom
selected from the group consisting of O, S or N, and which is optionally
substituted with 1-2 fluorine atoms or C(O)OR?,

R12, R13 are independently from each other hydrogen, 1-4C-alkyl,

2-4C-hydroxyalkyl, -C(O)-(1-3C-alkyl), —C(0O)-(1-3C-alkylen)-O-(1-3C-alkyl),
-C(O)H, C(O)OR?,

or

together with the nitrogen atom to which they are attached form a 4-6-
membered heterocyclic ring optionally containing one further heteroatom
selected from the group consisting of O, S or N, and which is optionally
substituted by an oxo (=0) group,

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

said N-oxide, tautomer or stereoisomer.

3. The compound of formula (1) according to claim 1,

wherein

X is CRY, N,

Y is CH, N,

R! is hydrogen, halogen, 1-3C-alkyl,

R2/R3 are independently from each other hydrogen, halogen, cyano, hydroxy,
1-3C-haloalkyl, 1-3C-haloalkoxy, 1-3C-alkoxy,

R4 is independently hydrogen, hydroxy, halogen, cyano, 1-3C-alkyl,

2-3C-alkenyl, 2-3C-alkynyl, 1-3C-haloalkyl, 1-3C-hydroxyalkyl, 1-3C-alkoxy,
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1-3C-haloalkoxy, -C(O)OR?, -C(0)-(1-3C-alkyl), -C(O)NRR™,
-S(0)2NR1ORM,

0,1,

is (a) hydrogen;

(b) —=C(O)-(1-3C-alkyl);

(c) —C(0)-(1-3C-alkylen)-O-(1-3C-alkyl);

(d) —C(O)NH-(1-3C-alkyl);

B\
<R8>m/<Y/D*

(e) , whereby
the * is the point of attachment;
is (a) hydrogen;
(b) hydroxy;
(c) cyano;
(d) 1-3C-alkoxy optionally substituted independently one or more times with
(d1) OH,
(d2) —=O-(1-3C-alkyl),
(d3) ~C(O)NRRM,
(d4) —-NR12R13,
(d5) —S-(1-3C-alkyl),
(d6) —=S(O)-(1-3C-alkyl),
(d7) =S(O)2-(1-3C-alkyl)
(d8) —=S(O)2NR1OR™M,
(d9) heterocyclyl, which is optionally substituted with oxo (=0),
(d10) heteroaryl, which is optionally substituted independently one or
more times with cyano, 1-4C-alkyl, 1-4C-haloalkyl, 1-4C-haloalkoxy,
C(O)NR'OR1, (1-4C-alkylen)-O-(1-4C-alkyl),
(e) -O-heteroaryl opt. subst. with CN,

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

(g) —0O-(2-3C-alkylen)-O-(1-3C-alkyl) which is optionally substituted with hy-

droxy,
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(h) -NR12R 13,
(i) —=NHS(O)2-(1-3C-alkyl),
(1) =NHS(O)2-(1-3C-haloalkyl),
or
optionally, R5 and RS form a 6-membered ring together with the nitrogen at-
om to which R?® is attached and together with the pyrimidine ring carbon at-
oms to which R3-NH and R® are attached which may contain one further
heteroatom selected from the group consisting of O,

and which is optionally substituted by an oxo (=O) group,
is
(a) hydrogen,
(b) 1-4C-alkyl, which is optionally substituted with heteroaryl
(c) 1-4C-haloalkyl,
(d) 2-4C-hydroxyalkyl,

7\
(R8>m/<y/3*

(e) , whereby

the * is the point of attachment;

is hydrogen, halogen, hydroxy, 1-4C-alkyl, 1-4C-hydroxyalkyl,
1-4C-haloalkyl, 1-4C-haloalkoxy, C(O)OR?, C(O)NR'°R™,

is 0,

is (a) hydrogen,

(b) 1-4C-alkyl which optionally is substituted with hydroxy,

R10, R™ are independently from each other hydrogen, 1-4C-alkyl,

2-4C-hydroxyalkyl,

or

together with the nitrogen atom to which they are attached form a 4-6-
membered heterocyclic ring optionally containing one further heteroatom
selected from the group consisting of O, S or N, and which is optionally
substituted with 1-2 fluorine atoms or C(O)OR?,

R12, R13 are independently from each other hydrogen, 1-4C-alkyl,

2-4C-hydroxyalkyl, -C(0)-(1-3C-alkyl), =C(O)-(1-3C-alkylen)-O-(1-3C-alkyl),
-C(O)H, C(O)ORS,
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or
together with the nitrogen atom to which they are attached form a 4-6-
membered heterocyclic ring optionally containing one further heteroatom

selected from the group consisting of O

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

said N-oxide, tautomer or sterecisomer.

4. The compound of formula (1) according to claim 1,

wherein
X is CR5, N,
Y is CH, N,
R1 is hydrogen,
R?/R® are independently from each other hydrogen, halogen,
R# is independently hydrogen, 1-3C-alkoxy,
n 0,1,
RS is (a) hydrogen;
(b) =C(O)-(1-3C-alkyl);
(c) —=C(0)-(1-3C-alkylen)-O-(1-3C-alkyl);
(d) =C(O)NH-(1-3C-alkyl);
oy
R N=/
(e) , whereby
the * is the point of attachment;
R® s (a) hydrogen;

(d) 1-3C-alkoxy optionally substituted independently one or more times with
(d1) OH,
(d2) —-O-(1-3C-alkyl),

(h) NR12R13,

(i) =NHS(O)2-(1-3C-alkyl),

(i) =NHS(O)2-(1-3C-haloalkyl),

or

optionally, R5 and RS form a 6-membered ring together with the nitrogen at-

om to which R?® is attached and together with the pyrimidine ring carbon at-
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oms to which R5-NH and R® are attached which may contain one further
heteroatom selected from the group consisting of O,

and which is optionally substituted by an oxo (=O) group,
is

(a) hydrogen,

B\
(Rs)mjy/';}

((e) , whereby

the * is the point of attachment;

is hydrogen,

is 0,

are independently from each other hydrogen, —C(0O)-(1-3C-alkylen)-
O-(1-3C-alkyl),

or

together with the nitrogen atom to which they are attached form a 4-6-
membered heterocyclic ring optionally containing one further heteroatom

selected from the group consisting of O

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

said N-oxide, tautomer or stereoisomer.

5. The compound of formula (1) according to claim 1,

wherein

X is CR5, N,

Y is CH, N,

R1 is hydrogen,

R2/R3 are independently from each other hydrogen, fluorine,
R4 is independently hydrogen, 1-3C-alkoxy,

n 0,1,

R® is (a) hydrogen;

(b) —C(O)-CHs,
(c) —C(O)-(methylen)-O-(methyl);
(d) —C(O)NH-(1-3C-alkyl);
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7\
<R8>m/<y/3*

(e) , whereby
the * is the point of attachment;
is (a) hydrogen;
(d) 1-3C-alkoxy optionally substituted independently one or more times with
(d1) OH,
(d2) —O-(methyl),
(h) =NR12R13,
(i) =NHS(O)2-(1-3C-alkyl),
() =NHS(O)2-(CF3),
or
optionally, R5 and R® form a 6-membered ring together with the nitrogen at-
om to which R® is attached and together with the pyrimidine ring carbon at-
oms to which R5-NH and R?® are attached which may contain one further ox-
ygen atom,
and which is optionally substituted by an oxo (=O) group,
is

(a) hydrogen,

)\
(Rs)m/<y/3*

(e) , whereby
the * is the point of attachment;
is hydrogen,
is 0,
R12, R13 are independently from each other hydrogen, —C(O)-(1-3C-alkylen)-
O-(1-3C-alkyl),
or

together with the nitrogen atom to which they are attached form a 6-

membered heterocyclic ring containing one further oxygen atom

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

said N-oxide, tautomer or stereocisomer.
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6. Compounds of formula () according to claim 1, which is selected from the group
consisting of:

2-[1-(2-fluorobenzyl)-1H-indazol-3-yl}-N-(pyridin-4-
yhpyrimidine-4,6-diamine ,
2-[1-(2-fluorobenzyl)-1H-indazol-3-yl]-N,N -di(pyridin-4-
yhpyrimi-dine-4,6-diamine ,
N-{2-[1-(2-fluorobenzyl)-1H-indazol-3-yl}-6-(pyridin-4-ylamino)-
pyrimidin-4-yl}acetamide ,
N-{2-[1-(2-fluorobenzyl)-1H-indazol-3-yl]-6-(pyridin-4-
ylamino)pyrimidin-4-yl}-2-methoxyacetamide ,
N-{6-(dipyridin-4-ylamino)-2-[1-(2-fluorobenzyl)-1H-indazol-3-
yllpyrimidin-4-yllacetamide ,
N-{6-(dipyridin-4-ylamino)-2-[1-(2-fluorobenzyl)-1H-indazol-3-
yllpyrimidin-4-yl}-2-methoxyacetamide ,
2-[1-(4-ethoxy-2,6-difluorobenzyl)-1H-indazol-3-yl]-N-(pyridin-
4-yh)-pyrimidine-4,6-diamine ,
2-[1-(4-ethoxy-2,6-difluorobenzyl)-1H-indazol-3-yl}-5-methoxy-
N-(pyridin-4-yl)pyrimidine-4,6-diamine ,
2-[1-(4-ethoxy-2,6-difluorobenzyl)-1H-indazol-3-yl}-5-
(morpholin-4-yl)-N-(pyridin-4-yl)pyrimidine-4,6-diamine ,
1-{2-[1-(4-ethoxy-2,6-difluorobenzyl)-1 H-indazol-3-yl]-5-
(morpholin-4-yl)-6-(pyridin-4-ylamino)pyrimidin-4-yl}-3-
ethylurea ,
2-[1-(4-ethoxy-2,6-difluorobenzyl)-1H-indazol-3-yl}-N-
(pyrimidin-4-yl)pyrimidine-4,6-diamine ,
2-[1-(4-ethoxy-2,6-difluorobenzyl)-1H-indazol-3-yl}-5-methoxy-
N-(pyrimidin-4-yl)pyrimidine-4,6-diamine ,
2-[1-(4-ethoxy-2,6-difluorobenzyl)-1H-indazol-3-yl}-5-
(morpholin-4-yl)-N-(pyrimidin-4-yl)pyrimidine-4,6-diamine ,
1-{2-[1-(4-ethoxy-2,6-difluorobenzyl)-1 H-indazol-3-yl]-5-
(morpholin-4-yl)-6-(pyrimidin-4-ylamino)pyrimidin-4-yl}-3-
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ethylurea ,
6-[1-(4-ethoxy-2,6-difluorobenzyl)-1H-indazol-3-yl}-N-(pyridin-
4-y)-1,3,5-triazine-2,4-diamine ,
2-[1-(4-ethoxy-2,6-difluorobenzyl)-1H-indazol-3-yl}-5-(2-
methoxyethoxy)-N-(pyridin-4-yh)pyrimidine-4,6-diamine ,
2-[1-(4-ethoxy-2,6-difluorobenzyl)-1H-indazol-3-yl]-5-(2-
methoxyethoxy)-N-(pyrimidin-4-yl)pyrimidine-4,6-diamine ,
N-{4-amino-2-[1-(4-ethoxy-2,6-difluorobenzyl)-1H-indazol-3-
yl}-6-(pyridin-4-ylamino)pyrimidin-5-yl}-2-methoxyacetamide ,
N-{4-amino-2-[1-(4-ethoxy-2,6-difluorobenzyl)-1H-indazol-3-
yll-6-(pyrimidin-4-ylamino)pyrimidin-5-yl}-2-methoxyacetamide
N-{4-amino-2-[1-(4-ethoxy-2,6-difluorobenzyl)-1H-indazol-3-
yl}-6-(pyridin-4-ylamino)pyrimidin-5-yl}ethanesulfonamide ,
N-{4-amino-2-[1-(4-ethoxy-2,6-difluorobenzyl)-1H-indazol-3-
yl}-6-(pyridin-4-ylamino)pyrimidin-5-yi}-1,1,1-
trifluoromethanesulfonamide
2-[1-(4-ethoxy-2,6-difluorobenzyl)-1H-indazol-3-yl}-4-(pyridin-
4-ylamino)-6H-pyrimido[5,4-b][1,4]oxazin-7(8H)-one ,
2-[1-(4-ethoxy-2,6-difluorobenzyl)-1H-indazol-3-yl]-4-
(pyrimidin-4-ylamino)-6H-pyrimido[5,4-b][1,4]oxazin-7(8H)-one
2-[1-(4-ethoxy-2,6-difluorobenzyl)-1H-indazol-3-yl]-N,N'-
di(pyridine-4-yl)pyrimidine-4,6-diamine ,
2-[1-(4-ethoxy-2,6-difluorobenzyl)-1H-indazol-3-yl]-5-methoxy-
N, N-di(pyridin-4-yl)pyrimidine-4,6-diamine ,
2-[1-(4-ethoxy-2,6-diflucrobenzyl)-1H-indazol-3-yl}-5-
(morpholin-4-yl)-N,N-di(pyridin-4-yl)pyrimidine-4,6-diamine ,
2-[1-(4-ethoxy-2,6-difluorobenzyl)-1H-indazol-3-yl}-5-
(morpholin-4-yl)-N,N-di(pyrimidin-4-yl)pyrimidine-4,6-diamine ,
6-[1-(4-ethoxy-2,6-difluorobenzyl)-1H-indazol-3-yl]-N,N*-
di(pyridin-4-yl)-1,3,5-triazine-2,4-diamine ,
2-[1-(4-ethoxy-2,6-difluorobenzyl)-1H-indazol-3-yl}-5-(2-
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methoxyethoxy)-N,N'-di(pyridin-4-yl)pyrimidine-4,6-diamine ,
2-[1-(4-ethoxy-2,6-difluorobenzyl)-1H-indazol-3-yl]-5-(2-
methoxyethoxy)-N,N-di(pyrimidin-4-yl)pyrimidine-4,6-diamine ,
N-{2-[1-(4-ethoxy-2,6-difluorobenzyl)-1 H-indazol-3-yl]-4,6-
bis(pyridin-4-ylamino)pyrimidin-5-yl}-2-methoxyacetamide ,
N-{2-[1-(4-ethoxy-2,6-difluorobenzyl)-1 H-indazol-3-yl]-4,6-
bis(pyrimidin-4-ylamino)pyrimidin-5-yl}-2-methoxyacetamide ,
N-{2-[1-(4-ethoxy-2,6-difluorobenzyl)-1H-indazol-3-yl}-4,6-
bis(pyridin-4-ylamino)pyrimidin-5-yl}ethanesulfonamide ,
N-{2-[1-(4-ethoxy-2,6-difluorobenzyl)-1H-indazol-3-yl]-4,6-
bis(pyridin-4-ylamino)pyrimidin-5-yi}-1,1,1-
trifluoromethanesulfonamide ,
2-({4-amino-2-[1-(4-ethoxy-2,6-difluorobenzyl)-1H-indazol-3-
yl]-6-(pyridin-4-ylamino)pyrimidin-5-yl}oxy)ethanol , and
2-({2-[1-(4-ethoxy-2,6-difluorobenzyl)-1H-indazol-3-yl}-4,6-bis-
(pyridin-4-ylamino)pyrimidin-5-yl}oxy)ethanol ,

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

said N-oxide, tautomer or stereoisomer.

5 7. Use of a compound of general formula (1) according to any of claims 1 to 6 for

the treatment or prophylaxis of diseases.

8. Use of a compound of general formula (1) according to claim 7, whereby the
diseases are hyperproliferative diseases and/or disorders responsive to induction

10  of cell death.

9. Use of a compound of general formula (1) according to according to claim 8,
whereby the hyperproliferative diseases and/or disorders responsive to induction
of cell death are haematological tumours, solid tumours and/or metastases there-

15 of.

10. Use of a compound of formula (1) according to claim 9, whereby the tumors are

cervical tumors and/or metastases thereof.
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11. A pharmaceutical composition comprising at least one compound of general
formula (I) according to any of claims 1 to 6, together with at least one pharmaceu-

tically acceptable auxiliary.

12. A composition according to claim 11 for the treatment of haematological tu-

mours, solid tumours and/or metastases thereof.

13. A combination comprising one or more first active ingredients selected from a
10 compound of general formula (1) according to any of claims 1 to 6, and one or
more second active ingredients selected from chemotherapeutic anti-cancer

agents and target-specific anti-cancer agents.

14. A compound selected from:

R
4
(R,
N, R
N
1 /
R N
NH
14112 NQ / 2
6
HN R

15
whereby R, R2, R® R4R% and n have the meaning according to claim 1 ;
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/ 1-5

N
/>,NH2

H,N

whereby R, RZ, R® R4 and n have the meaning according to claim 1 ;

R2
3

Ny R
| /
R N
NH
NN 7
v NA

HN  NH

whereby R', R2, R3, R* and n have the meaning according to claim 1 ;

p _

@ig

H,N

-1

whereby R, R2, R3, R* and n have the meaning according to claim 1.
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15. The use of a compound selected from:
R2
4
p\(R )n
N, R
N
1 /
R N
NH
1-4 | 1-2 NM ?
6

HN R

5 whereby R', R2, R¥ R4R% and n have the meaning according to claim 1 ;

R2
N, R
N
1 /s 1-5
R N
Ne NH,
>/N
H,N

whereby R*, R2, R3 R4 and n have the meaning according to claim 1 ;

10
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R N
NH
Ny / 2
1-7-1 >/2/
HN  NH,

whereby R', R2, R3, R* and n have the meaning according to claim 1 ;

R2
pey
3
N\N R
/
—N
NH
N >\/_/Z/ 2
OH

H,N

1-6-1

5  whereby R', R2, R3, R* and n have the meaning according to claim 1;
for preparing a compound of formula (1) according to any of claims 1 to 6, or an N-

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

10
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Z . —-C(0)OR’, —C(0)—(1-6C- %23 ) . —C(0O)NR'R".3-7C- Brkedk. —S(0) NH- (3-6C- 4%
). -S0) ,NR'R",

5 5, HAT e s b 37 M i JU AL L 1-4C- e 2t | 1-4C— AR KE 3k L 1-4C— AR Je S L HRAR
R/ CE/ ¢

Hod A T4 BB ARAZ I, R RS (RY) P BTN T DA S e AT T I B2 (0 T B il
TENZRR 5.6 B 7 763F, Hod g 1 80 2 Nk 0 IR N (U457, HAFRH &1 53— DX
/ BT HLAE AR (20) FEFETH / B 1-4C- KA,

n A& 0.1.2 5 3

R (a) & ;

(b) —C(0)-(1-6C- etk ) ;
(c) —C(0)—(1-6C- W hdk ) -0- (1-6C- ket ) ;
(d) —C(O)NH-(1-6C- %tk ) ;

il
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(b) ¥23 ;

(c) B ;

(d) 1-6C- FesFt, ATk ah v gk LR BURIE B — R B 2 1K -
(d1) OH,

(d2) -0-(1-6C- kEdk),

(d3) -C(0)NR'R",

(d4) -NRR",

(d5) -S—(1-6C- %Edk),

(d6) -S(0)-(1-6C— Htdt ),

d7) -S(0),~(1-6C- Fekk ),

(d8) -S(0) ,NR'R",

(d9) Z<IRHE, HAT e AR (=0) HUAX,

(d10) Ze 75 3, FAT 3% o 7 gl U L 1-40- St 1-40- AR L. 1-40- MR
FLCO)NRR". (1-4C- W ek ) -0- (1-4C- fedk ) BUC—kEk 2 X,

(e) —0- 754k, HAT 1R HiA ON HUAE,

(f) ¢ R R,
(g) —0-(2-6C— Wt ) -0-(1-6C- kedd ) , HAT B L EUAC,
(h) _NR12R13,

(i) -NHS(0),~(1-6C- %edk ) ,

(j) —NHS(0) ,~ (1-6C— pifUpedt ) ,

B

fRigH, ROF1 R 5 RPFTIERE AR P& 5 RN A ROFTIE 2 I ms e 25 i i
JRF— R 6 Juh, AT BASH 5 —NEH 0. S N &5+,

H AR R M4 AR (=0) HHAHUE,

R 2

(a) &,

(b) 1-4C- ek, FHAT 1w I 5 S BUAR

(c) 1-4C- pifUhkidt,

(d) 2-4C- F&Hprit,

* ETERE A

ROMST S L 2 L L 1 40— Frdk | 1-40- At | 1-40- pifRkE L 1-4C- Xifhe
4. C(0)OR’, C(O)NR"R",

mAE0.1.2.3 50 4,
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F ) -C(0)—(1-6C— W Ik ) —0-(1-6C— %2 ) . —C(0)H. C(0) OR,
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(d3) -C(0)NR'R",

(d4) -NR"R",

(d5) —S—-(1-3C- etk ),

(d6) -S(0)-(1-3C- ket ),
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(d4) -NRR",

(d5) —-S-(1-3C- fedk ),

(d6) -S(0)—-(1-3C- %t ),

(d7) -S(0),~(1-3C- ikt )

(d8) -S(0) ,NR'R",

(d9) Zipdk, HAT e AT (=0) BAX,
6
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(d10) Z 35 b, FLAT 3% Mo ~7 Bk S L L 1-4C— %E 3t 1-4C— paARE 3t . 1-4C- S he
%\ C (O) NRwRH\ (1_4C_ ﬂﬁiﬁ% >_O_ (1_4C_ iﬁ% ) Eﬂ’fﬁ#yﬂ\ﬁgﬁ\,
(e) —-0- 4555, HAT#e gk CN BUAX,

(f) < o SRR A,

%

(g) —0-(2-3C— Wt ) —0- (1-3C- %k ) , HAT 1k Hh s 3 B EAR,

(h) _NR12R13,

(1) -NHS(0),~(1-3C- ik ),

(j) —NHS(0) ,— (1-3C— pifUpedt ),

B

fRigH, ROF1 R 5 RPFTIERE AR P& 5 RN A ROFTIE 2 I ms e 25 i i
JRF—EE R 6 o, AT LS H 71—k H 0 R EF,

H AR R M4 AR (=0) HHAHUE,

R 2

(a) &,

(b) 1-4C- ek, FHAT 1w I 5 S BUAR

(c) 1-4C— HfCkidt,

(d) 2-4C- F&Hprit,

* ETERE A

RUEEL 3R AR 1-4C- S BE 1-4C- R AL R L 1-4C— QbR dE L 1-4C— pif e 4l 2
€ (0) OR", C(O)NR'"R",

m & 0,

R4 (a) &,

(b) 1-4C- ek, HAE et g F2 FEHUAR,

RO, R bl 7 MR AL 1-4C— Sk 2-4C- Bl L,

B

HEMPrEEN &R F— &IV 4-6 Joi, HATIE S A 5 —ME R 0. S BN 2%
JEF, HIAT %M 1-2 D FUEF Bk C(0) OR™HAR,

RYCRPAE b #h o7 M 2 A 1-4C- S 240 B R ke 3L -C(0)-(1-3C- HE
F ) -C(0)—(1-3C— Whedk ) -0-(1-3C- %2 ) . —C(0)H. C(0) OR,

B

HEMPrEEN &R F—&2IZ K 4-6 o, HATIR S H 5 —MER 0 FRET

A FRAE BRI Z R 1 T g8 (D G, BUBTIR LA EI N- A0 31 L AR Sl
BOLAE TR, BUFTIR N- A0 FLAS SR AR BT A4 S A A ) 31

7
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Horp

X & CR°. N,

Y #& CH. N,

RUESA,
RY/RAG ST R K R
RO ST M A S L 1-3C- Be b,
n s 0.1,

R (a) & ;

(b) —C(0)-(1-3C- fidk ) 5
(c) —C(0)—(1-3C- W hdk ) -0- (1-3C- ket ) 5
(d) -C(O)NH-(1-3C- fdk) ;

@ Y

B s

s
|

* R

R*E (a) & ;

(d) 1-3C- Besa i, HAT A ST g DA BURFEEUAR — IR B K -

(d1) OH,

(d2) -0-(1-3C- %Edk),

(h) NR'R",

(i) -NHS(0),~(1-3C- %edk ) ,

(j) —NHS(0) ,— (1-3C— pifUpedt ),

B

fRigH, ROF1 R 5 RPFTIERE AR P& 5 RN A ROFTIE 2 I ms e 25 i i
JRF—EE R 6 o, AT LS H 71—k H 0 R EF,

H AR R M4 AR (=0) HHAHUE,

R 2

(a) &,

m & 0,

R RA ISR ST 3 2 AL —C (0) — (1-3C— WP BE gk ) -0- (1-3C- kedk ) ,

o

AN &R 'R 4-6 ToRN, HTIREA N —MEH 0 M&RETF.
5. EARELR 1 Frid st (D) Wb &9, BT &P N- 2409 3 B R g

8
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BOTAR AR, BT N- 40 BLAR A AR BT AR e i A4 1) 6
Hrp
X #& CR°. N,
Y #& CH. N,
RUESA,
R? /R G B0 7 2 4 R
RO ST M A S L 1-3C- Be b,
n s 0.1,
R (a) & ;
(b) —C(0)—CH;,
(c) -CO)-(WHE)-0-(FRE) ;
(d) —C(O)NH-(1-3C- %tk ) ;

,f’f‘ \>
& e 7/ﬁ\:
9 @, T

* e IEHE A

R*E (a) & ;

(d) 1-3C- fesa i, HAT e stpt S i g DA BURIEER —IREZ IR -

(d1) OH,

(d2) -0-( &),

(h) —NR12R13,

(1) -NHS(0),~(1-3C- ik ),

(j) -NHS(0),~(CF,) ,

B

fRigH, ROF1 R 5 RPFTIERE AR P& 5 RN A ROFTIE 2 I ms e 25 i i
JiF— K 6 o, KA LA 5B — PR

H AR R M4 AR (=0) HHAHUE,

R &

(a) &,

m A2 0,

R, R el 7 HZ A —C (0) — (1-3C— 4L ) —0- (1-3C- 4L ),
s

HENHEEmE R F—BIER 6 TR, &5 Y — N E T

9
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6. AR B ZR 1 pridng= (D May, ks -

2-[1-(2— FRE ) — 14 Wk —3- JE T-A= (ibng —4- J% ) mEng -4, 6- ik,

2-[1-(2- AR 3L ) -1/ Wyl —3— 5 T-A V7 — = (IERE —4- 2% ) Weng -4, 6- —fi%,

N-{2-[1-(2- R 2E ) — 17 Wik -3 i 1-6- (ke —4- JEE AL ) - meme —4- B} 2Bk
i,

N-{2-[1-(2- R ) — 14 W —3— 2 J-6- (Hbig —4- JEE0E ) mang —4- At | -2- 4
OB

N-{6-( b —4- JEEHE ) —2-[1- (2 SR ) — 174 |k —3- g ] mng —4- & ) 2Bk
i,

N-{6-C b0 —4- gk ) —2-[1- (2 FR AL ) -1 /7 Wy Wk -3 B ] Mg —4- Bk }-2-
AH 2R,

2-[1-(4- L5 -2, 6 FRHE ) 14 M|k —3— J - (g —4- 2% ) — g —4, 6—
i,

2-[1- (4= L5 HE -2, 6— FEHE ) — 147 Wyl —3— I 15— AL —A- (tpme —4- 3t ) %
WE —4, 6— i,

2-[1-(4— % 3 -2, 6— — F % k) — 1A W) e —3— 3k J-5—( g bk —4- 3 ) A= (i
WE —4— J& ) MENE —4, 6— —Ji&,

1-{2-[1-(4- Z2A 5 -2, 6— S 38 ) —1 /7 M| i —3— & 15— ( M mpk —4— 32 ) —6— (Wit
WE —4- FEEIL ) Mg -4- 3t | -3~ 23R,

2-[1-(4- 58 HE -2, 6 HTHE ) — 14 Wik -3 2 J-A- (BIE —4- J ) Mg —4, 6- —
i,

2-[1-(4- 58 HL -2, 6— HTHE ) 14 Wik -3 J ]-5- A4 —A- (g —4- Jik )
WE —4, 6— i,

2-[1-(4- & 5 L -2, 6- 30 R Ak ) -1/ W) ek —3— B 15— ( 1 mpk —4— & ) —A- (8
WE —4—Jk ) WENE —4, 6- i,

1-{2-[1-(4- LKL -2, 6- R AL ) —1/F Mg e —3— Bt ]-5— (M5 bk —4- 3 ) —6- (1%
WE —4- FEEIL ) Mg -4- 3t | -3~ 23R,

H

% -2, 4- %,

2-[1-(4- 25 HL -2, 6 AL ) —1/7F Wyt =3 5 ]-5-(2- AL 4 2 ) -7 (it
g —4-FL ) BB -4, 6- %,

2-[1-(4- &5k -2, 6— R B ) 177 W[k —3— gt 15— (2- B U B ) -V (%
WE —4— J& ) MENE —4, 6— —Ji&,

N{4- 20 -2-[1-(4- L2, -2, 6- R ) - 14 Wi —3- 2 T-6- (Ikng —4- &
B mEng -5- k) -2- P OB,

N{4- 20 -2-[1-(4- L2, -2, 6- R ) -1 4 i —3- 2 -6 (mrng —4- &
B mEng -5- k) -2- P OB,

N{4- 20 -2-[1-(4- L2, -2, 6- R ) - 14 Wi —3- 2 T-6- (Ikng —4- &
B mEng -5- K} 2SI,

10
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N- 4= Rk —2-[1-(4- 282, -2, 6- 92k ) — L/ |l —3— ik ]-6- (g —4- A%
B wEnE 5—FE -1, 1, 1- =R P

2-[1-(4- L5 AL -2, 6- R AL ) — 17 Wyl —3— J 14— (HbiE —4- BaJE ) —6/7 N
I [5,4-h1[1, 4] W&z -7 (87) - HR,

2-[1-(4- 58 HE -2, 6— FRHE ) — 1/ Wi —3— J 14— (g —4- SR ) -6 /4~ Mg
It [5, 4-5] [ 1, 4] WE -7 (8H) - I ,

2-[1-(4- ZF H -2, 6- ) 14 Wi —3- JL T-N & — = (Hibng —4- L) mg
WE —4, 6— i,

2-[1-(4- & 5 HE -2, 6— 9 R Ak ) -1/ Wyl e —3- Jk J-5- H AR -0 - (i
WE —4- B ) WEnE —4, 6- %,

2-[1- (4= 258 AL -2, 6— HRCESE ) — 1/ Wyl -3 3 15— (MK —4-JE ) -A V- 1 (Tl
WE —4- JL ) BEIE -4, 6- _fiZ,

2-[1-(4- 58 -2, 6— —HFTHE ) 14 Wik -3 3 ]-5- (HEmbk —4- 2 ) -N, /- = (g
g —4-FL ) BB -4, 6- %,

6-[1-(4- & % H -2,6- = | F B )-14#/ W oM -3- F -8 = (it
g —4- L) -1, 3, 5- =& -2, 4- i,

2-[1-(4- 2582 -2, 6- ZFR ) - 14 Wi —3- 5 ] -5-(2- R 28 HE ) - V- =
(MEwg —4- 2 ) mmg —4, 6- %,

2-[1-(4- 25 -2, 6 —F L) — 1 Wyl —3- 38 | -5-(2- FAEL O EAE ) -, V- =
(MEIE —4- &) BRI 4, 6- %,

N-{2-[1-(4- AL -2, 6 R AL ) — L/ Mgl e —3— Bk 14, 6 X (MERE —4- FRa( L)
WENE —5- it | —2— AL AW,

N-{2-[1-(4- 58 HE -2, 6- /R ) —1 4 Wyl —3— & -4, 6 AL (BEIE —4-
WENE —5- it | —2— AL AW,

N={2-[1-(4- 2582, -2, 6- R AL ) —1H- Mg|Rsk —3— kT4, 6 00 (ki —4- HLE
WA —5- ) ZTMERE

N{2-[1-(4— 28 -2, 6— B HE ) —1H- M|k —3— 3 14, 6— X (HEmE —4- FE&
WENE —5- L -1, 1, 1- =& PRSI

2-({4- 20 —2-[1-(4- 5 -2, 6 HCNAE ) 174 m|ik -3 2 16— (Hbme —4- HE%
g WENE 5} HAE) OB, M

2-({2-[1-(4- Z5 0 -2, 6 R AR ) — L/ Wik —3— 5 14, 6— B (MLRE —4- Fha L)
WAIE —5- k) L) 4B,

TR G W N- A £ AR MR BT AR R, BURTIR N- SE A0 FLAS 534
BT AR A A () £

7R AR EE R 1-6 HH T — AR f i (D A TR 7 3B s i A
i

8. AR BAMER 7 pridngiE s (D) MAAEMRI &, Hoh Bk e e ik B2 38 A
A/ BOTANRBE T S R RS .

9. MRPEBCRIE R 8 Frd (X (D B A1 g, Horp Fr i 3 A= PR s Al / B8

11
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XM AT R A L Y s A2 MLV R S SEAR TR / BB

10. ARAEACHZER 9 Frak i) 28 (1) R4 S0 Alag , 2o rb ik i 2& = 3 /oot
¥tz o

UL — R a4, HoAn & 2 /b — R AUR 225K 1-6 T A — iR /938 =K (1) (1
WAL Z b — Ry B m[ sz i Bl

12. FI-FI677 MOBR  SER TR/ B R2 IARYE BRI ZE5K 11 ik AL 54

13, — Al 5, S A Mk B RIEBCRZEK 1-6 T RYAE— TR 9@t (D) 19
WA — i PR R0 — BB e Biide B 4y JURE SR EEAR RS S ME R DU RN 2 3o Tk
JZ57 o

14, — Rk 59, 2k g -

Horp R RV RP RV n HAT R BRI SR 1 iR K&

12
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1744 N

Hod R R RYRUF n A MRIEACRIESR 1 k& X s

uN o

Hoot RN RVRRYA n A MRIEAURIER 1| R & .
15. 1 H AN AL &Y A Tl AR P BRI EE 2R 1-6 Hh T — IR i =X (D) itk &4
BRI S N- E ALY L 26 AR SRR B T AR A4 L B BT IR N- A L AR A AR B

SEAR PRI 3

£k Q
PR

Horp RURL RO RN ROAIT n HATARFE BRI E SR 1 Bk (K8 X

13
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Horp R RV RP RV n HAT R BRI SR 1 iR K&

Horp R RV RP RV n HAT R BRI SR 1 iR K&

Horp R R RP RV n HA M BRI SR 1 TR K& .

14
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AR E AT g

B s
[0001] A B J @Ak ok 57 SEEU IS MEAL 540 e AT R AR 7 A S 3

BEREAR
[0002] i 24 MO 1) o B AN FRAE 2 — 2 B AN T AR FR I SE BRIV B8 77, T 7 1R A 23, BEN
1 4 5 B IR0 7E 28 B o SR T S b ) 3 e 52 B AR R, DARA OR 20 MO 2 B B4R A AR S A
IR AR AR o MBS B RAE IR AE R 6 Fibr L — 2 B AL [Hanahan D
Weinberg RA, Cell 100, 57, 2000; Hanahan D#1Weinberg RA, Cell 144, 646, 2011].
[0003]  EAZANM 2L A (ERANM A ) e o 2 sk B el 10 R0 52 10 3 10 S it e e it R A
DA ZEL 1) A2 ) R e AR L K AT o S MR I 0 Ty 4 NSRBI EL -

1. G1 JHAER DNA B AT AR IR 1], JHG o 248 A A S e 450 S e

2. £ S A, 4152 K DNA, Al

3. AE G2 b, HERBENH 2703

4. AEF25% M) o, ZHI S OAR 7 B, 15 TR AL 2 1) 7 AR 26 B SRR, JF HL
SE R A P AT L 40 e 73 2L
[0004] Ay T HAOR B AR HERR 4 e 2 AR AT ML B 75 I AR I OR LT, 2k 20 e ) 0 1 Je
TEAZ B FAS T Ao gk i A K R B 75 RIS A PR TE R R N TR AR 0, O Bt
— 2 A S P B R I P o T SR A I ) DNA 52455 , B3 DNA B I B0 5 A % B 1 7= A2 v
RFEE WIAH R FE 6] G ( “fale s ”) & bBGEiR o 4n i B Rt e . A 2250 2440 56
(AR E ST AR R 56 i BRYT HE AR B0 30 A ) Fa ] 7 B 4426 B I IR HE I B 5 T = )
GeOARII KL (B HIPTE D ) o A 2270 2R 50 1 R 22 R E B RLAT R RS A S T
(1, JF 7 AL R 15 5 DAGT 70 2 A0 J BRI I 1) A i B R B A Bh kL B8 22 97 R AA AR, JF HL 4 IE
PG R R . DRI A 22 23 2240 536 s FEL LA 22 45 40 B 58 il B AR B & B BI0RE 10 B B RO s (o d4
(K120 95324 [Sui jkerbuijk SJ Al Kops GJ, Biochem. Biophys. Acta 1786, 24, 2008;
Musacchio A fl Salmon ED, Nat. Rev. Mol. Cell. Biol. 8, 379, 20071, —HJPTHK
IRLLAIEB I AR (RCE ] ) 773050 2250 R g1 sEAR T B A , VI R 56 o, 9 Hoiz 4 fwsdt
NG G Mgk s o H a2 4,
[0005] 522593 K E0 SH VT 2 0 TR S AR 2 & i, Bk 75 S A HE MAD (5 22
a3 BRI BB 1K), MAD1-3) A1 Bub ( AN 32 2R FE KRBT 177 tH 25, Bub1-3) ZXHRIN A L \Mps1 3L
B, cdc20 DA H e H 5 [ 4F Bolanos—Garcia VM f1 Blundell TL, Trends Biochem. Sci.
36, 141, 2010 LRk ], XEerh i1 2 A3 EAME (Bl A ) FIH R idRIE [Yuan
BZA , Clin. Cancer Res. 12, 405, 2006]. AR1GEIH LI £ 524650 S M £ IhRE
AIREF RS R A/ JEIH/AME (APC/C) AbT Ei RS « fa i s — 13 236 2, APC/C 2
F A e S B M EE 1 (securin) DUREAT 88 /K AR TR AR, AT =
A I L A 1) 7 B AR A 22 3
[0006]  7E A RISA WL FRRERIBRIB T BE (S cerevisiae) AN, Ser/Thr B

15



CN 105051030 A w B B 2/96 T
Bubl HJG3G MR AF e BH b 2 13 G 22 43 2 1)t R I 4EIR , 1X 5 30 Bubl 4 %5 58 N A 2253 3k
6 S 2 [Roberts BTZEA , Mol. Cell Biol., 14, 8282, 1994]. ¥F£ T
$RAL T Bubl B4 22 43 2L MR 43 2 b M EAER , X CL48 HH Elowe ZR318 [Elowe S, Mol.
Cell. Biol. 31, 3085, 20111, H{AkMHl, Bubl &45A&E B HIMYARIZIRIIIE—FH
SRR N EAZ—, AR A SR E A UM A 22 A IR R 2 A Ak,
A H2A FIBERR 1L, Bubl #5821 shugoshin 5& 67 28 G U4 5 2200 [X s LT 1RO ) 5%
AR 5 B [KawashimaZ2A . Science 327, 172, 2010]. A4k, 5 Thr-3 @EERILEY
HEEH H3 2, shugoshin &EAMENIEARTRE AWML GA mimErER , Prik Js tak
P& B AW AREE AFIGE  borealin, INCENP Al Aurora B. JrfaffifeZ B AW AMER
22 53 3 Far By i AL TR 5K A5 B s IR ML 2 W BR BT DR G S — SRz B A5 i an [ Bl
SEM (syntelic) (PAANHIRBIRIE & — A7 EN ) BURME ] (nerotelic) (—A
RGBT Y8R ) i [Watanabe Y, Cold Spring Harb. Symp. Quant. Biol.
75, 419, 2010]. HITHIEEHRIR, Bubl Wil 485 9 H2A 7E Thr 121 AERIRERAL 2 AE
A7 AuroraB G DA SEEL T B HHRRIER TS &1 [Ricke ZEA . J. Cell Biol. 199, 931-949,
2012] .

[0007] AERA 25 R 5 AU a5 AR A MEAM IS K A A REE [Weaver BA I
Cleveland DW, Cancer Res. 67, 10103, 2007; King RW, Biochim Biophys Acta 1786,
4, 20081 FHIR, CENTH B 2253 2486 56 1 11 58 A3 < 70 o 40 i -3 380™ 3 AR
S E MR ToRE S [Kops GJZEA , Nature Rev. Cancer 5, 773, 2005; Schmidt M
FIMedema RH, Cell Cycle 5, 159, 2006; Schmidt MA0Bastians H, Drug Res. Updates
10, 162, 20071, A, I A 22 73 230 s (12 5 G 01 Bub 1 506D (10 285 38 240 1) 12
SR 225 2k 50 s, ARV T T A PERERG (R 7 22, Ik 3G A 1 B A0 465 S A4 e 1 T TR
Je [ 05 R AR S A i B B 5 2R 42 (1) 2 P B8 B O 1) L e o

[0008] AWV K41l Bubl ARG L2 540

[0009] S HIBUH 2273 WA YE MK E L EVI SR BRI E R RS IE A 25
RIS 1, AT IE AR B BUR RS Bl 15 T 22 0 2R o 1 PR 2B R S R e
BT 2 DN FARAM . A 22 4 S B SHBR I 2 18 AT 40 Mgk N5 B 43 R A 22
BH (A2 52 BEUEN ) BN FEAMIL T A 24554k % [Rieder CL Ml Maiato
H, Dev. Cell 7, 637, 20041, #HJ5¢,Bubl H4| 77 S BR LA 22 9 24K 56 s g S0 A0/ B
Dhgett, X i n U E I G A ARET R 4 B AR A4 B AE TR T .

[0010] XYL INSETR, Bubl FIH| T T-5 38 5 1 2 458 (038 A PR 20 B P A 00 (1938 A= Pk
B (40, e ML B4 1 T N R RPREE  2ORE DG 28 T 2 PR o0 I8 BRI TR 1R )
Gy g BB M

[0011] WO 2013/050438., WO 2013/092512, WO 2013/167698 73 Hl| /A~H 1 EUAT ) e F 5] e
AW BRI R L e A0 A PR AR IR R R IR e BRI S5 5, ‘B AT 72 Bub1 Bl
) 751 o

[0012]  EH-T DA RS0 el ke s (B AN BB SR AN Rl 28 B AL 20 e d 1)
T AR PR A Bt R R IR 1) AT AR A AN E O AFAE R0 29T VA I 248 5000 , T AR B 75
BRSO R YT A Y, AL s s R SR AR AR AR T kR (B E A M

16




CN 105051030 A I 3/96 1
ERIZGIZVERERIZEY ) o

XIAAE

[0013]  [Alk, Bubl AR A A R &M, Honl Moy i — 25l e S e 2l &
AN FEIRTTIEFE .

[oo14]  ARHEEE— Ty, Ak B Ll (D &Y, B &R N- E 4. AR
SRR B AR SRR, BUINE N- FALY) AR A A SO AR A A I

o

Horp

X & CR°\ N,

Y & CH.N,

RUEE K& 1-3C- Fie 3,

R? /R b7 B g 25 BUE R L 1-60— iRk, 1-60— it . 1-6C- 1
A,

RS S PR3 & UL L 1-6C— Je 3k . 2-6C— fi gk . 2-6C— BRIk, 1-6C— pifUkEdt.
1-6C— $2FEfr It L 1-6C- KL —0- (2-4C- W HdE ) -0-C(0) - (1-4C- it ) L 1-6C- XK
AL, —C(0)OR’, —C(0) - (1-6C- %k ) . —C(0)NR"R".3-7C- Bk, —S(0) ,NH-(3-6C- ki
). -S0) ,NR'R",

5 5, HAT e s b 37 M i JU AL L 1-4C- e 2t | 1-4C— AR KE 3k L 1-4C— AR Je S L HRAR
—IRELZ IR,

Hod A T4 BB ARAZ I, R RS (RY) P BTN T DA S e AT T I B2 (0 T B il
TENZRR 5.6 B 7 763F, Hod g 1 80 2 Nk 0 IR N (U457, HAFRH &1 53— DX
/ BT HLAE AR (20) FEFETH / B 1-4C- KA,

n A& 0.1.2 5 3

R (a) & ;

(b) —C(0)-(1-6C- etk ) ;

(c) —C(0)—(1-6C- W hdk ) -0- (1-6C- ket ) ;

(d) —C(O)NH-(1-6C- %tk ) ;

il

17
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(e)

* ETERE A

RE (a) & ;

(b) ¥23 ;

(c) #H ;

(d) 1-6C— feia 3L, HAT ST gl DR B R AU — IR B K

(d1) OH,

(d2) -0-(1-6C- ket ),

(d3) -C(0)NR'R",

(d4) -NR"R",

(d5) —S—-(1-6C- ket ),

(d6) -S(0)-(1-6C- ket ),

(d7) -S(0),~(1-6C- f k)

(d8) -S(0) NR“R",

(d9) Zu3pk, HAT Mgl &4 (=0) BAC,

(d10) Ze 75 3, FAT 3% o 7 gl U L 1-40- St 1-40- AR L. 1-40- MR
FELCO)NRMRY . (1-4C— Wkedkt ) —0- (1-4C— Bk ) BUR—IRELZ K,

(e) —0- Z&75 3L, HT ik bl ON AR,

L)

(f) o SRR A

Ea

(g) —0-(2-6C— Wt ) —0- (1-6C- Kk ) , HAT 1k Hh b 38 FLHAR,

(h) _NR12R13,

(1) -NHS(0),~(1-6C- ik ),

(j) —NHS(0) ,~ (1-6C— pifUpedt ) ,

B

fRigH, ROF1 R 5 RPFTIERE AR P& 5 RN A ROFTIE 2 I ms e 25 i i
JRF—E R 6 T H AT UAS A 55—k B 0. SN FRJEF,

H AR R M4 AR (=0) HHAHUE,

R 2

(a) &,

(b) 1-4C- ek, FHAT 1w I 5 S BUAR

(c) 1-4C— HfCkidt,
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(d10) Z&¥F3E, HAF Mgk C(0) OR’BRAEAR (=0) BAX,

(d11) 275 J, A o b b S7 Mok &L L 1-4C0- St 1-6C— i A0k dE L 1-6C— 17 FR 45 4
F. C(0)OR’. C(O)NR"R™ . (1-6C— WP Hedk ) —0- (1-6C- ket ) BUC—IRE L IR,
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(e) —0-ZRJ74L, HAEMe g CN AU

o R IER T,

(g) —0-(2-6C— Wt ) —0- (1-6C- Kk ) , HAT 1k Hh b 38 FLHAR,

AKRHE H—ADTr 2 (D) BeEY, Hd

RO 1-6C— B3k, HAT et 7 sy DA BRI AU — IR BR £ K

(d1) OH,

(d2) -0-(1-6C- kEdk),

(h) NR12R13,

(i) NHS(0),~(1-6C- et ) ,

(j) NHS(0),— (1-6C- iftkedk ).
[0041]  AREHEIH—ADIrmeR () MAEY, Hd RO RS RPFNEZN AR il
PAJ% 5 RO-NH AT RO S s e IR L (B SR - S 6 o8, HaT LS i — Mk H 0.
S\INZREF (RikE—AEE ), HHAT R A EAR (=0) 2 BIHUR, i 78 SL 56 343 h

AT EY

[0042]  AKM S —ADIrn2 (D) Ktk &), Hrp
R' &
(a) &,

(b) 1-4C— fe s, HAT e M ggl 2% 75 FEHNAR

(c) 1-4C— HfCkidt,

(d) 1-4C- F&Hprit,

(e), 4-Ntmgkt.
[0043]  AKM S —ADIr2 (D) Ktk &), Hrp

ROBE T R PEARAY 4- mbme ST b R CEUR K 4 mrmg
[0044]  AKHM S —ADIrn20 (D) Ktk &), Hrp

ROBE BT R EUARH 4- ket
[0045] AKX S — AT (D) Ktk &), Hrp

ROEE .

[0046]  ARHAMF—AHHZAN () FILEY, Kb m & 0.
[0047]  AKW S —ADIrin (D K&, Hbm & 0 8¢ 1.
[oo48] AKX S — AT (D) Ktk &), Hrp

R4 (a) &,

(b) 1-6C— brdt, HAT U4 52 L HUAR
[o040] AKX S — AT (D) Ktk &), Hrp

RYCRPAE ot M o7 M 2 A 1-4C- S FE.2-4C- B R b 3L - (CO)-(1-6C- HE
F) . —C(0)-(1-6C- Witk ) -0-(1-6C— %e3L ) . CHO. C(0) ORY, B 5 eI FTiE M B F—
R R 4-6 TR, HATEM S H B — %[ 0. S BN 285+, H Tk A (=0)
F A EUAR
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[0050] AKX S — AT (D) Ktk &), Hr

RY/RYM Ay b A2 & —C(0) — (1-6- WkEdk ) —0— (-6C- ik ) .
[0051] AKX S —ADIrint (D) Ktk &), Hrp

R, RPHEAIIERE N IR F—IE R 4-6 o245, HFkih &4 5% — ik E 0. S B
N 28 5, HAR IR H g AR (=0) FE A HUAR .
[0052] AKX S —ADIrina (D) Ktk &), Hrp

R RS EANHERENEE B 4-6 TT43F, HEEM&H 5 — MR+, B
EE g AR (20) FEFIER.
[0053] AL S -—AJrma (D k&9, Hd X & CRS,

AR\ F DA (D) B EY, H X &N
[0054] AR — AT (D W&, K Y 2 CH.
[0055] AKX S — AT (D) Kk &8, Kb Y &N
[0056] A& T2 (D MG, Hh X2 NHY 2N,
[0057] AR AT (D MG, HAE el A7,
[0058]  RLYIEAE, AR AT LI (D) B A0 & I AR SE it 77 285007 TH
WA 205
[0059]  BH ELAAH, A%k B SR AE B SCHISEHEAE 7 A E R (D k64
[0060]  HRHE b —AT5 I, A K Wik a5 i 4 A R BH A A W I 7 Bvid T i s AR 3L
SEBGH o AR ) D 9R
[0061] A B K] Iy — AN SEita 75 Z8xe MR 4R AE AR 225K 538 40 vh A FF BIRURI ZE SR Ak 5490 »
Horp Bk s SO 20 7 SCA FF I OL 8 BICSE LI 1 58 LB BAR A I 7 91 1Ak A Je
A BRI AT IR
[0062] & X

SRR 3 AN G H AR ST IR AT 18 Hh B 1 20 43 °T AAEATE AR AT B8 (17 B4R S Sk a7 b e X
R—IRBLZ IR o HATATT A EARAT A 20 43 vh B I — VR, R 8 SRS . i, 24T
= (1) FeA R RV RV RS R RV RV R R R X A/ B Y B — kI, RS
RELRIGVRARVRTGLVRYL R RLRY X AT Y BRSSO
[0063] IR 5 BB LE —ANF LAk, B —0— (1-6C Fedk ) — (3-7C- Bfedt ), A RERIHL
A H AL B P LA 7R IR B8 7 oh A — DN R S S AL B o AR 7 TSR AR B = R hR s
5B AR R Ao MR, ik BUAEE A] IMER B 2 A& A &L, R
A, ] AR B R F b
[0064]  HT AUl AN, ARE B 57 AR CH e
[0065]  WIRAERGAR PHERN“n B RrR” B¢ Lk, FARAE A UL 15 P ATART T I8 T I A H
PR AT
[0066]  FEAKEHS LA “Eil” Row, 2% Bl geidad HoR A S A i I 7 2k il &
[0067]  “1-6C-Hidt” & HA 1-6 MkJEF BB FE LT . § 542 F L, 2 ETR 2,
FEPRSE IR T A AT SRR B A O, IR 14 MR (1-4C- Bkt ),
Pk 1-3 M+ (1-3C- et ) o ARSCIR BN EA 73— w520 B 1 H e b 2 B 4
FSCRTIA SR S R UV AR . A0S A S EEE TR A 2 A e
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P 73 Z TR) M IE BB 20 B LA o (B PR “ e bed ™ Al ) 55 B SCBedk i) 5 X—8uth e
S A FERE AR A S8, A0 21 S R P 2 IV LE TR P S T L P T T L T R
BT 2.

[0068]  “2-6C- Mik:” L HA 2-6 MK T W EBBOCHEM R AL Bl 72T —2- Jdk,
T3 CRIETIHE ) VTR -1 AR T 2- R (TR ) RIZJREE (LHk: ) kAL,
[0069]  “2-6- JIt " B AT 2-6 MRJE K ELREB ST RE SRR, 45 1 1 2 BR 3 MR 5
(“2-6-KRIL”) o Bl TR LHRIE T -1 - JRIE T —2- JRIE T -1 BRI T -2 I T -3 g
e NVEREE-E NI APESSE NVASEFEe NIEES oS NS ES5iE  NEEP A 2 NEE S
He O A= BREE O -5 BRIk 1 BT —2- Bk 2- FIL T -3k 1 T 3
1= FJET —2- JRJE.3- LT —1- Bt 1- 23R -2- Bk 3- FROE IR —4- etk 2- FE
TR 4= Bk 1 - FRE I —4- Jodk 2 Y -3- k- FRE —3- Bk 4- FROEIR -2
He1- IR —2- Bk 4- BRI -1 Bk 3- FIRER -1- Rk 2- 43R -3- kL 1- &
HT 3B 1= ZEET 2- BB - TR -2- BRI SRR T —2- k2, 2- R
T3 BRI SRR -3 Bk 1, 1o SRR -2- PO 3, 3- IR -1- Bk
Mo BLRHL, P AL fE ZpRIE T -1 JRIEBA —2- Bl

[0070]  “WIER " AEAA I SO SR IR GBI, LIzt iz ” AEA R B A 25 S A S
[0071]  “1-6C- HifUbEdE " /2 B 1-6 DI i BB BOCEbE 2, b 2/ — gk
TR FEAC. Bl FREP R 2- R TR B SRR AR CL-C4- S s, %
JEULT B B S A AL (O BE AT, Bl - SRR, TROF R = ROP A R A L -
WMOHE, 2- TR L, 1- =R A VIR LM TR LE,, Hh Z R P =/
B 1 1 1= =R IR . NPT R BEI AR 2 M B SE A AR 1-6C- Bl AR
1-6C— pif bkt 4t

[0072]  “1-6C-fadpedk” B 1-6 DMyl 7 i BB BC b, 2/ — P HEF
WFR IR F RS - R 0 2- R L 2 B8 1, - TR 0K 3- R 2- R
B2, 3- TRARE 3 Rk - FREE - TR 2- R R o HE - TR - R 2- R -
H.

[0078]  “1-6C- Hrial ik "URILFERIIRAL, B T A7 DA, e & A B A 1-6 DRI
BB R IR IE . W] LABR S (9] 5 AR AR TR S T A AR T AR
TR TS SRR RN R R R, (R TR R R TR TR
FEE A T DL BRI BT, 20 (d1) - (d10) 58 SRS e AR EE 7] DLAL TAL 2% B iE R
KA H AT I 74k

[0074]  “1-6C- R UbE A URIX RIS, R TR T BN, Je 5 AA 1-6 PMix/a
T I EREBCL R G R R A, Torh 2 D — R o I B, 5% ~0-CPH, ~0-CF,H. -0~
CFys ~0~CH,~CFH, ~0~CH,~CF,H. ~0~CH,~CF,o f3% ~0-CP,H, ~0-CF,\ ~0~CH,~CF;.

[0075]  “3-TC- Fppedk” AURIAAE: AT 5 00 I LR B P, (A A A 2
[0076]  “3-7C— ZRIAJL” B “ RN 7 AUR IR IR, (e A B, AL I IR AR
T RIS, LB A-10 AN Ak 4-7 A BEALE 5-6 R, BLRC 1.2 303 A ik 1
B 2 AN JEFA /SO %E R N 04 Sy SO SO BT R A FE AT . Z4IRFEHRFE T LA
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e T AR B 7 AN AR, I HLBREE 55 A Ul B, 7] DU I i g B AH (5] BOAS [R] s BAR —
W Z UK, IR BARIEIE B 1-4C- el 1-4C- iUk 1-4C- Bl 3t 2 ik |k (=0), H:
WA 1-4C- fadk AT DUkt g 8 B gt — P B, JF B AU 5 AT & 1 A B 1 R 3F
SRR T ot . R LIE R R IR 4 2 T JU R I AN e IR R R A, A
HEZ 2 MEEHE 0. NS AR RTIN &R+, BRIE 5-6 oM. (R p Ak
P, AT CABR B DAR () <A 2R B0 T L DY S R L DY S g 2 G B T 23— FR s
TR 3- RN T .3, 3- AR IR T AR g e | 3— R BN 5n L | N e R | ikt
e 5 | IDR A5 L WR g 2 | 3— JR IR e L L 4— FR SRR g i | 3— FUURME L. 3, 3— HUIRIE L
4= WIRWEHE (4, 4- “HUIRWE L WRIGRHE | N- FIJE — WRIRJE | N- (2— £2 0L 238 ) — WRIR L | N5 ik
F IRAC IR | S IR IR e it L mRIR FE L N- 3 — IR S

[0077]  “N- ZRIAHL” AR AT ZR A Hh B & I USRI R R o I R R AL

[0078]  ARIE“HRIS B AR I 5 BL 6 T RZR M BN & (1) 3 55 R E0 o, HoAdE, (AR
T+ 5 JOIR 5 L R g Sk | Ry ek | ik g et | IR AR B | SR I A R | IR e | S I Ak S | DR Ak |
MEm L =P (1, 2, 4- =ML 1, 3, 4- =MREEY 1, 2, 3— =ML ) (ME MR (1, 3,4-BE
L 1,2, 5 IE L )2, 3— ME TMRELER | 2, 4— ME MR ) IR kL (1, 3, 4- T e
Foo1,2,5- ML 1) 23— I T EER 1 2, 4- MR ) DK 6 TT 2k T AR L e A
Wz g s | N P Ak I 5 LR A B 2R 0 RS — R AR — Mgl — el R - =
WG| — S S Mgl — WS — DR JRMEMR L —  DRIFIRI AL — DRI mRIE AL - ORI
PR — MRS — | SRR — e AR BRI — | s B — | bR — AR - 1, T- Bl 1, 8- ZENE
B-BYRE - B YRR - R - R IR R - BRI - SR i R -
WF e P g 2 — WG MRg 1 D — WA LG MR 3 — W plg -k R S — R0 36 IO 15 B 2R A Mo e
Ho DLIEHT b B 6 JTAR 75 TR A A2 IR A | R Wy i | b g 5t | e e e | Iseia | g e T
P | Wbk g e | g | R IR L EA R R . REALIE I 5 BR 6 JT AR 5 AR A R —2— J: | IR
Wy —2— J5 LG —2— J BRI MRS 1, 3, 4- DBE MR 1, 3, 4 M L g —2— R
WE —4— J WEIE —2— B WEIE —4- B kR —2- JRERmAER —3- K&,

[0079] 4 ZRICT7E i B A BUBORI EL SR A5 T ] (1) 2 R A7 AE BE 2K, AR SEE8 3 93 R A FF )
SRt

[0080] ' FF H.E&RAE 55 AMR K, Z4 75 FE B Zk 55 Rk S A0 45 H Br &5 ml BRI A 2 20, 41
WA B SR DRI, T e 1] 1 ) Al FR i P 451 5 AR PO i 5 BS0IP M g A B
WE —2— & MEmE —2— VAL MEmE —3— kL IEnE -3 MEAE b e —4- FEAIL e —4- WAL ECE AR
TE Ry L T MRy L FE IRy —2— J MRy —2— WO | IRy —3- JEATIEENY —3- AL,

[0081]  FRARYIANEH, A SCHE B 2k 75 J L P 2% 75 B 4% 0 3k 5 A ] DL e AT 11K 45 52 B
EEBBHA 53 B F AR AT A A e 1 A7 B EU, 1 a8 AR AFT Al B B0 B i B B R B
BIEAo AU, BOYIRAE, 5 TR Z 5 AR BRI R, rl gl s A& p i+ (o
R BAE ) B SFRHREAS . BRIAERIME H, DA SCR B F EA AR
I o RO 28 5 B AT AT 2R SR A SR DR T i A . BRAE S AMEH, S A7 Z=
AR E L - SO R - A E AR (N=) BUBR ] DA I AN A7 X e A - B
- MR EREJE A B TIA B R BORHA 4 A TR Ak

[0082]  NRUR"H: H 4 H&, # @0, NH ,o N(H) CH, N(CH,) .+ N(H) CH,CH,AT N(CH ,) CH,CH,

34



CN 105051030 A i B B 21/96 T

5 -NRURPHIIE UL R, 24 R A R PS5 e B BRI T ik & 5 — Nk E

0. S BN (2R IR 1) 4-6 JLHIRRT, AR5 “FZF0” 1 B AT E o B Pude ikt

[0083]  C(0)NR'R" 445, 41, C(0)NH ,. C(0)N(H) CH,. C (0)N(CH,) ,. C(0)N (H) CH,CH,.
C (0) N(CH,) CH,CH,B% C(0)N(CH ,CH,) 5o fNA REE R "ASAEE, MI'e A1) DL FR LB

[0084]  ££ -NRURPHUMESL T, 24 R A R PS5 nE RN AR T 4-6 JTCARIFR,

ARAE IR W BT E S, I H AT PAZRAHA T C(0)NR'RY.

[0085]  C(0) OR*ZE A 454t € (0) OH. € (0) OCH 5+ C (0) OC,H, « C (0) C;H,~ € (0) CH(CH,) ,- C (0)
0C,Hy~ € (0) OC4H, 1+ € (0) OCgH, 5 %5 T € (0) 0 (1-6C HEE ) , Fe il 73 7] DU BB S 8%, JF HomT

PARE BUAR o

[0086]  7EANKEH B S FE IR B SCrh, RE“HE) 15 AT 7 & 8 /e A 18 1) 52
RN ER D B—SHEETNAS, BfSEE. BRI R S 25E, NG 11%5
By an e st (), B0 20RO K/ e B S 280 7725 A AL &40 ] DU an DL
IR AT A DA SCIAR [R) 19 2505, mT DA S I K I 1 7 2 A [), B0 T DA ST b 8 SR 1
HE.

[0087]  HRHEA A I AL AV G SR ALHE Pir A eI BIL IR I ek DA A S 00 i £6  H
SEFTA 255 ] 52 BT HLATE HLER N RSk DA S S B R £, JU R AR 2525 v i I BT
A% bR T INE HLER N sk AR5 B i) £6

[0088] A EHRI—ANJ5 R MR 4 A K AL &4 1) £, A48 Br 3 e LA A AL I s 56
R BT 240 % bl 22 B TCHIATE LR N El 2, U LR AE A i T 252 Ll i
S AA AR . AR KA S — DI 25 = - M=REBIE RIS

[0089] PRI #h (I T A 58 AE AR T Eh iR #h L SR IR &6 B IR £h L A IR 36 L I iR 3 L (2t
AR 2k IR #h . Z TR L TR EL AT IF IR 2h. D- M AT MR 2h R IR &1 . 2- (4~ F AL 2R I ik
5 RH R T IR SR KA IR T KA IR £h  ALIR £h . R B #h . H AR IR h  SE AR IR £E
E SR PRIAIR R IR S TN IR R TN ERIR 5h . 4B AR #h R R Eh L B TR R Sk L R T
12 £k (benzensul fonate ). B R R £F . AR &b . = F IR 2. 3- Fa 0t —2- ZEH R L. K
it fg £k (benzenesul fonate ). Z5 fififig Sh Al = 2R 26 .

[0090]  E5HIE Rl (1 ER B9 0K AEAS PR T4 B A 40 R B R PG B (T
fTAE A NH,BE A 1-16 4> C- I FRIE WL 3, Bl 2% — 2l = 0 .28 — A L

BB, LR SR, RO . PR A S E R S, N- B
Wbk KSR R L 2 ik N— PR R g A£G

[0091]  ERAFEAE T KIIER LR AR KIETER £ .

[0092]  FEASCH, Hp Al A8 SREGHS 23 v, I T i TR A4 RN AR R BH 1K) SE T A9 4 6 1> 92 B Ak
FAE N5 A BB R TR A K Eh TR 20T, ks &6 8 2Q (RRE i 10 2ot & 40 i (i ik % ol
il 2/ Bk TR TR B 75 R 2 U AR AT .

[0093]  KRAEF A UL, A AR B A M U S 8 0 “ShER 57 “ =R AR ER 7 N
B“x HC1”.“x CF3CO0H™.“x Na+”, 41, B FE N A2k 24 0 2 00E, i AUNAE A LR 2.
[0094] XX ALLHE AT IX R UAE O « FLrp il prd (1 i & A0/ Bt ik O e BB 6 &
AR B S AL A B L 3 ME NS I A, W B (Wi e s ) Rentk2air =4
R AW o
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[0095] R4 AU E AR N 5L, 64024 LA&E R S & m), iR4E AR st (D ks
VLA ST 6] A A AL 2 AT TR, 78 AR R BH S FE P B AR 4 AR B 2 (D 1
AV BT A BRI EFERER 2 BT A K S UL SR IR A R X (D &Y R R B
HIERE AR A KED .

[0096]  RiE “HE” FEA K H AR S AR 5 R A, 5F B eT LB A e 4
A 2 41 A B A B AT

[0097]  “[fl g 447 FE AR I AR U R N 2 A A, 9F How SRR A
o Bk 88—V MR A A IR B8 VS T B A — A B T R B — SR — A A, T
EHE” B F X PG AEY), Fop iR 58— 15 M F BT 88 3 Ml 47
76T HF FER e R A, Slanse sl fd . “HEEAE” 05— M2 XM ZmaA
A Hop IR BB 3G M R IR S S M A T — AN o, A R ER A .
[0098]  FE[E % H A BT B LA K I H ARSI E AR N S AT, 9 B SO
RIS, Horp B S — S Yl o AR 58 i R A7/ T — AN oo JEF e
HAEBEMF B — M F XA A, o Brid 88— 3G PRk o F0 BTk 88 — i YR o 73
FHAEAE . HEM e A BT B2 5 7T BAS AR i (R I AT B[]
WA R R A o AR (D a5 e WP R T R A G e AR
AR — AN T & .

[0099]  ARFE“(4hIT ) FUREA” AFE A PR T 1311-chTNT. BT B35 v« BT LU 47 % Bl 52
Eb & BT M A 2 B Bk BB BRI 48 A R L N BB B BB KRR B EL L 2y g | Bl
0ty v | BRI AR o L A A T DR ) A I I BT LB R L LR BT, BAY 80-6946. BAY
1000394, D1I& & R ZRIAZE /)T DRIk AT BT (L R & e LA T R B R V&
WK AR S ER AR (AT 22 T B L Y H R4S | 2 IV R4S L R it i L R AR R R R
T R 2R BT EREE S AN R 2 B R T IR BT S22 0% I 5
PR FURBERR  SUL SR L copanlisib, crisantaspase . FBEELIZ A PIHEIE BT A I
KFREBRCEAER AMELER o JAVE B . RAE R s ins . e an %
2 BT BRAL B Im AR . RIS . 2 PE MR . B ERIR T 2 I E 2R E + BT K
JE B BTG A4 SR I PR R T s » SE RV DA S PN B2 AR T L ARG AR L SR B B FRAR R AR
2L o ARLLE B JKAREE. ST ATAR, JEIS B8 ME R MESE R YT AR R 4R E]
PR PU S0 VA e AR ) 55 UL U UK BEIE L SRR L A8 SR IE AR SERIVT L AR R B A
FRiE e 5 2 AE 8 Je & PRI 35 ZER R HT. glutoxim, XA HmAk, L FR 4 i A&
Ik BB R L T-125 R AR BERERR . B S i A L B R IR I R S 8 L kg L
R ENEF L TR o IR B TR v RULR S IUAR S 8 Be D UTRE L = 3 ik
iR e R FE e SReAg w55 s 2 B8 L R I L SR PR BRAR L DR M L R IR T e B
AT VEUJBIR B SR Dy R AR SRV SR SR A L R RS YD
MROEHE B TR R PR G AR 52 ORVE SR R B AR BT KA IR B B OKFEIR . R
PP 228 COKFTIE DR FE R SR B R RIS B B L R B KN B HER . B
TLR)YT e MY e | BVEAR B, BSE e | B E (A2 VDRI p53 R RIVARYT VRSB
AR I AR —103 Fh—F IR BEER A A B L MDA JE L 55 T T4 B PEG- R &K B ( B
PEG- R4 E B) JHFAEFA 2 B4 T E a —2b B35 i g8  mefih i 37 s ml A T L BHE
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PRI FE O R SR E B RV AR R R R EUETE L SRR IRME TR 2 K
ARy GRS R YD IR JE BERITT TR R U M R o 223 A B R o
Vi AT R refametinib. 3 AR B A ZE BEIR A2 BT B OKRHUE L 2K ]
SR TS sipuleucel =T BUAERE  RATYEA H Z MR Ry AR e B 2 BT B B JE
a5 AR R 2T A 55 A B B i P B g IR+ SR - R
Bt B S5 B S JE W BE] R SRR SR B VDR PR ZE IR T
B R RS FTER S FOVA R R FOEOR ST L T B T il DU SE | o B S ot LAY
JUs 2 A IR il ] Il E AR it R R L B IR IS A IR L MR SR A AR Bk
B TR e KA KA R KRBT R T IRAR A IR AU £ -90 By
TR AP R ] AT SR R BRI R L E
[0100] A BHAL S n] RN BAR A ARAEAE o B0, AR AR AL &4, HoS At
W A D 2 55 0k, 910l AR DA TH TLAR S A B0 20 TLAR SR A BOE SR AR R A P Rl
HAZ PR R S WAL, BOS A =M, il il DAy TH AR RAb 44 21 AR R Al 44
B AH B A SR 2T M BRI ATA 1H, 20 1 40 T8 S ik iR S AZE . XL A
Yoty e Bl e S b e AN AL g e , Hm] AR TLAR R A I A AE

f"é’»\c

¥
N
N
E3 S

N
s
x

AR 5N SEETT B AR BRI A Y B A Rl Re Y AR e f Ak, HAE e — 1
A A AR B E AT 5 EU 9 I ik AR e AR A VR 54 o
[o101] ARV EANIEEI, 2K A G LUAS R B AR A e U7 7E . X2
FERG B P A AR B8 A R A A O S A AR T/ BT I e A 4 , A0 BEL 5% SR ) AR 1)
ARLL ) o [RIHG, A9 R BHALHE N I S A A SRR ik el A e HOR B4 MOk e AR/ Bk
X7 B S R A (R S VR B 4, FH AR Ak 2 0 B J7 4 R LA 8 4 () S AR S d T 2, ik i T
5 e R AT AR B AT ) & RO 387k (HPLC) o Ak B E— 2D S T L
(1) IR AR S AAR I BT A TR -S4, 46 ST BEdE
[o102]  JbAh, AR B R A K B B A P B BB A Re ) e AL B 2 AU, BB N —
Z MY, L oAE TR L T A 2 AR A
[0103]  JeAh, AR S IX R (D MAEMNTEY R e E Rg b %
st (D) b EE & (CEMIRTEERTZ) ) o ik R4 R g0 6 g SLah P £k, ks
AR N B, AR EE A E R  a (D G
[0104] AR BFEA K B AL G BT A A8 W R A 2= A8 4k . AR BH 46 &4 B[R 47
AR B ORI Horp 22 /b — AR B R B A, ik e 77 HAA M E R
FHALZ LR FREART AR AL E B A AENEFRE. JUBALRKH
(AL A b B TRIASE 2 0 ) PR A R 20 S8 T L I A G0 ORI () TR 432 3%, 49 Sl i P
(A CH CARO) SMCPC M N0, 1P0. 7P PP P8 1S PSS VR CT VB P T T LT A
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P AR HEL A YRR S R AR, B0, Forp B N T - a2 Rl 1 [ A 3K
°HBE e IRLE, ] FAE 2GR/ BURIA L s A 78 b o DA BT IR 25 2 ] 4 A ] 4G 0
M, AL BIRTRR —14 (RR, OO R 2 2Rr Ik Shab, AR 238 0 i B AT LB At
AR AR AR e PR 5 S B R 28y 7 I A, 18 2, 3840 (40 4 1A~ 5 BB ae /N B 7 2 75 2K, HLIA
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[0149]  FEAEMITEFI ARG (B, N V- HIEFELD b, 78 438 5 U5 1, SRR D 17
7ER, A5 0°C A 100°C R, ml DUEE M SR )4k (1-6-1) Szt (U) B93E 4
A AL ECHE R 26 (84, 2- FRAR AL 208D [ B, AL ML 7E S IR AT OB, DAR it ie 5
(1-4) fy k.
[0150]  7E-4 1 ROB 1 an e B B & 3 AR AL SR o (15 4A) -1, b— R -1, 4- =
W —3- B — AR S E IR 1 - =28 -2, 20 - AR ( R ER ) AR, Al DM E A
(1-6) WA A& D) 19 4- xARIkne B 6— AR e (9 1, 4- JRIEIE BY 6- &
WEIE) SN o A& IKIE T R 48 (9t , N, V- B IO, 78 =00 28 SR s 75 K0 1 1
TS B AT BT S R, P HLAE 100°C 3#E4T e B2, L3Rt X (In) 1 (Ip) BIHLE .
A e, mT AT R R R AR AL )

TR A AR, & (CFRIE) 48 (TD), ZB4E (1), 4648 (1), 1Y ( =%
FE) AR (0), = ( ZIEREEANT ) 4D (0) AR I IR R

ANIERERT -2, 27— X ( TORFIEBERL ) -1, 1" - 2%, JHBE -BINAP, 1,17 - X0 ( LMk
) TRER, R (2- TIOREEIEIRAL ) Bk, ORUT RERFESUEMRE, 2-( RT R
WL ) BRTE, =T IESEIUERNIRE: , = —2- WRmEIERE, = (2, 4- RUTIEEEEE) Wk
BReh, = -AREZREERE, SCHRIM (9, 9- HFE -OH- Mg —4, 5 3 ) X ( IRFERE) .
[0151]  MRHRAETT 9 HH R WHURE , T LA B A B s JF - BERR R AZ 0 i s =X (D)
LA
[0152] HZE9
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9 HlEEN (To) MEMMEEL, g (D MHEY, Hb RORR W RLRY
m Al n AW ST (D SHIE L B0 TR EIURE RWVR R R'EE R I BAZ 7]
VITE FT s A I B2 BRI / B2 JE SEIH . IR B8 2 M m] DL AR S S R SN RS
FEF R B Be Ak B AL x4k S B AL BURBAR ST AR 51 O H B R
XA AFE 5N VI 7 — 0 BLAR (K B RE S IR e R4k o B (R ORGP 2 [ DL A EAT
(17 5 N AR ARSI E AR AT F0E) (S 061040 T. W, Greene FAP.G.M. Wuts in
Protective Groups in Organic Synthesis, 8 3 hx, Wiley 1999) ., 1ERE )G HIET& P
k7 BT
[0153]  WIAATIEE RN R Al ER AN, AL 54 D & W 3108 7] AR IR T 45 B A 41401
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SRR 2% . FERE G I Beve iR T B AR . X0 AR FLCLL Br. T BIIER
[0154]  FEGEMIVERI RS (9101, N, /- FF LR BERO A, 75438 IR (B 1, B R $6)D A7 7T
T, AE 0°CE 100°C R JE, T UG M AR ik (1-6-1) S5IRESUT BeR L. L
W, 7 AT SN, AR fitE EC (1-6-4) By a4
[0155] 7E& & ME M Re (B a, ~ & H o H, 78 0°C 2 100 °C i 2, 7] DU 18 =0
(1-6-4) RS A 1E IR (B, =/ RN . P, 78 Z BT R, g ita
X (1-8-3) Ky a4
[0156] 714 1 ROB 1 an e B B0 L & 3 AR AL SR o (15 4/ -1, b— R -1, 4- =
175 —3— B — 40 AE AR 10 - 28 -2, 2 — RN ( 2R ) fEAE R, AT LAEE
X (1-8-3) KhiaE S @& pmat (D) 1Y 4- pafCHERE R 6- i ACmENE (B4, 4— 1R IE BY
6— GEMELE) N .. EAERER RS B, ;A - THRREFELD B, 75 =55 S RE I
T I Y N B AT TR S, AL HBAE 100°C HEAT SO, BRI R (Tq) ka4, 7]
B st n] U T R AR AE A

TR A AR, & (CFRIE) 48 (TD), ZB4E (1), 4648 (1), 1Y ( =%
FE) AR (0), = ( EREAR ) AR (0) AT T IARCAE

AN -2, 2" = B ( BERERL ) -1, 17— 28, WHE -BINAP, 1, 17— X ( 7Rk
) TRER, R (2- TIOREEIEIRAL ) Bk, ORUT RERFESUEMRE, 2-( RT R
WL ) BRTE, =T IESEIUERNIRE: , = —2- WRmEIERE, = (2, 4- RUTIEEEEE) Wk
BReh, = -AREZREERE, SCHRIM (9, 9- HFE -OH- Mg —4, 5 3 ) X ( IRFERE) .
[0157] A B — AL 77 [T A HR 3 St 9] | 44 AR 223K 1-6 Ak S J7 %
[0158] AR BARARIIN 5 T &2 A R b iR

1 AR BOR 2R 1-6 ki@ (D) MEWr ik, st 1-1-3 ik &%
H5EY ¢ M AR 1-4 LAY, o R'-RY ny RREHE WIZEBURIZER 1-6 e LI
S0 HBE G RN IR IR T % 1 8 2 BURFERET, AS BIBURI 2R 1-6 164

Het R

[0159] 2. il s ARIEAIANLZRK 1-6 Pridpids () ML Sk, st (1-1) #tk
=X/
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B8

HoAr R R R RVRT n AR BRI EER 1-6 Bk XL

53 6 SR, AR 1-5 [ AL 54,

B 5 A B IE T TR R G, £ 1538 IBRAT AL T 5 £ 500 2 A5 B0 770 (0 T B L VTR A
s 15 ML a5 0) MERN,

< §%‘;

Hor R7R RUFT n HAARAE AR EER 1-6 Frid i & X

Pl ftd = (D M54,
[0160] 3. il & MAEACHIEER 1-6 i’ i@ () FMLEHm ik, i 1-4-3 ik
EMENX ML EIR, G R 1-7-1 ALY, M SR TR 6 By 7 5 <M,
s (D a4,

[o161] 4. il ARFBANZRK 1-6 Pridpyids () Bk, sl 1-1-3 1tk
EMEXT LSRN, BAFRI 1-6-1 B &Y, B ArETr 6 8 ik (2 sOms, BA
Rt (D B aY.
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[0162]  AKBIN 7y — AN Tr M 1-2/1-4.1-5.1-7T-1.1-6-1 [ a ik,

[0163]  A&UEE AR N R LA, W R ARG B AR AL S W A2 ARV 2 OB Gy, AT RE
0o A5 T R 4 B 1T I 5 A — AN B A SR 0, RSV SRR S R b £ S B s B
OREFAT. KT RELUESL R L R e R, Z W, #la, T. W. Greene,
Protective Groups in Organic Synthesis, John Wiley & Sons, 1999, %8 3 hx, 3k P.
Kocienski, Protecting Groups, Thieme Medical Publishers, 2000,

[o164]  LAA S o150 B IR Al AU AR B AL &4, ] anad el 76 504 vh 2% 4R v
FRINIEE 45 45 1 50 BV R O 3R ), BB A FLEAT W RGBT VR L — W INAE G ) 52
FEMRE BRItk BAh, B R B Itk B T B 8 i AR AL & 4 B BrE il 46 AL HPLC
AL LA ECER B TR i B a0, A2 R R B A A S BB U, B I = £ R B R
#h B 1L R W RRTER AR K L SR IE LT, Bl #h o X 28R AT DU AU R A
SRR A 7 V80 ) e A R FL Tl B i B R T 20, B 1 Dy h L AE R I 1 AE 27 DM 8
o AR, 7273 B A R B AL S P I A Hh i 1 R AT BEAS 58 43 B £ IR E LA 770, 4l
AW IR =R LI, IR SRS S5 ROUREARN J 2 R EBIRRE
&V E & 2 S 2 ARG RO A 2 E b R FR AR, A ST b ik 70 B AR
KNS BRI (Bandh i sm E e B asat) A—grmE—E, K
H TR S AT DAL T A7 D e DAME E B BAR A i T

[o165]  A] LA4n T 3RAFHRIE A K I (D K-S & 80 B A& Va5 & 19
Va0 Bl A R R L R 2 R PR R T R, TR AN £ TRE L DU SRR R AR IR O
Fe, SACIEE I SR BT, B N F ENRIREE S R B CEEECR NEE ), g
VAR & A R BB BRI, BB SR T 1l T S I B ER ) R B . PR ERARCRT AR T Eh il 4%, Bk
TREFHE— TCEZE TR B, Jf B A T HA R MR A &, DL EE R 58 & LU A B 5 AN (] 1)
EEA o ek T 98 FDTVE S H ER I FRIE RO U I 2 R IE R, 3R Eh . AT LRI #h B4 ik
R EAEY), Sad >k, ] L S A S ARG . A D7 20, dl ik AU R RN 1 R0
(732, AT AR 255 AR () 3 CHERT DUt g R 7 M 28 MV ) il 2% rh 3R 45D
B2 BRI N Eh o el It SR R DA K AE SE 513 3 R S T V2

[o1661 4, 3k AN KPR i, SIS AR B A8 F YR I A A A 7 I A R
A5 B R0 B S AL A RS0 R e R A TR S 0, T DA BRI A & I A 55 P R 56 ) 4l = e e
SR A R AT S A A

[0167] AL A SUHEL AN G2 ORI T, AT LR Xof e S A A RIS Eoxf b S Al 4 VR 5 4 0 15
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SNEEXT WS A AR S T W SR A . Pidetth, I £ (BRI DA ) BT,
A X A ARTR G o B, 38 S T VR BT AR XS e S R AR S R o3 R A5 I X ke S A 1k
ABE 2 FVEBI, v Lo B0 e ARV A . AENTF I BIA, 6, R nT AR R B
Xof R SRR, 49 G e Ak IS 5 S EL R MRl m T DA Sk J s R S = R e e ) 5 T 93 8 %o e SR R
AR, ] BAA3 30 R P T 1 R BT PR AR ST 1k B 70 0 S0 DEE 1R 0 R S P A VS 5 A I 1 o)
e SRR AR TR B W T G R I S A BT AR 0 % IR S A o b Ah, EXS i AR R A B
AEXT W A AR T TEAL S W] DL T 93 B0 Bk A TR &) . ] e, 78 i A R A
PRy B, BT LA SR W AR B4 o A B R I SRR ) S — Fh Bl T VR 3 S
[0168] A B — AL 77 [T A HR 3 St 9] ] 45 AR 23K 1-6 Ak S J7 %
[o169]  fTakth, nf LIS (1) B &AL e AR Eh, Bk, ol DR (D) #91k
AR ER A RIS AL A R T TR RO B A L
[0170]  fTxdtth, ol LUK X (1D MAA AL e AR N- Ao e n] Do i A g 5|
N=- W) o T 7E 2 (KRR GBI 0°C 28 40°C, Horp 38 I3 3 0 2 A0 (KD A8 I 24 1A 77 G
W &R ) AT G fnie) S R B R AbFRIE AR R4, W] DA & N- . B
N= S AL 1 L S T R TR AR N G & A2 L
[0171]  mEA S

BRI, A AR UE R R I K B B4 S 0 A 4] Bubl, s 2% 5 2040 e
SO RI4H M dE T, 3 B AT DUR TR 97 BB R4 A i AR G B BE T/ BUES A& Y
147 241 0 G 138 97 28 AN 3 >4 (1) A1) G 9 E B2 (R0 » B PR R 3 I A M AR G B s A/ B
AT AN T 2 1) 1B G0 25 BRCAS T4 >4 (1) 4T B 98 RE B2 (2 95 » e 1) s L b i e 4 i 41
AR IEBER / BATE AN TE 2 [ 40 O O 9% N2 BN T > 1 40 D 78 0 % EH Bub 1 A%,
T LR 1 P 98 R e, o LA b, L9 PR SEZ AR R/ B LA R, 49 a1 It R B
A SR SR A T I E 98 S AR e SR A o g R A R ) RS g (B AR HE /N A
NG B P> B M PSR A 4o ke 7L R e R L e S R IRE L WA PR R G I (L
' fb IR B IO R R T 5] AR L R PR AT gRE LR/ B LR RS

R ) A AL YR PR 5 SE AR, R0/ BCTL R S IBE S B T AR R AR R R G L
W LT Canum) P 334 B (0 200 IR R S B R 52 5 ) P9 4 e P 5 P9 i, i 1
Wi g AR SE AN B (kidney) « FF il MR 1 ML () R 98 B9 S5 BRI BT 20 IR L 5
(renal) /N7 BREHLZH L B 2 IS S0 PR 8 L I TE RN 40 B 1R 2 8 LA R 10 12 1l 56 Pl
IR A R R SR R T R A s e B RRORH R K 4k R T PR (PR G RS ) o IHLYRU R AT LA B
TN A 1 TP R bR B8 AR ZB MR TR T 2, RIARE A e 12 MEAT S PEBEME B s (CML/
AML) 2 ME Ak o e s (ALL) VE A 2% 2 R M BRI T- 40 bk 28 . g
BN AR S SR AIE A MR T R R R £ S IR RT SR 0 SR RS IR R E DA S ATDS AH R
(S g
[0172] AR S — AN AR EER (D (S TI1E57 = 508 2L IR L 5/
1B et JRa B 71 R P 8 85 i P R B S IR A/ B B 1 s, R YR TT
PAB YR TT 5 25U R LI T8 = /0 &40 s e 7 270 B e 445 W i R B 280 ifyd R/
B R T, Frid ik AR A SEm =t (D /M a9.
[0173] AR — AT RER (D AR TR 5 5008 1 & LA RIT S
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SR RT3, rid InE SR RE R (D a7,

[0174]  [AISE, ARAEAS K BH I — A5 T A A B 13697 BUBRB B0 4 il 2 F TR T
TRIv R QAL AR SC P R A E SCRTIE T AL &9, BUINA AL S YR N- 2240 £ TAZ A
PR A S F A4, BT IR N—- A TR S A A BT AR S M A 1) i, o5 A8 HL 257 bl 2
SZEE, BCEEEAIRREY.

[0175] BRI, A BB 5 —ANr o D i g B SOk IE X T AL A O ST AR S Ay 4
HAZ AR N= SE AL KSR S B Rl H 2 B RS2 i B e AT IR
S T I B T R SRR AT O 40 M A8 T CHD AR T [ AT R I b (14 1
[0176]  FEA R B LT STy, el A AN 24 A9 A S S 3 R BSOS 3 49 14 40 Jf 98 i B
& TR S, AR P AR TR “ANEE S ) R R AR O D1 R R IR A R - L IR
JOEEF B g5 B S 538, I HLHC5 i oy (1093 B 50 L B B IR Bm M .

[0177] et Firid F 3 4 T (AR 7 BRI » S5 A& VR 9T 2 v BInd s A2 Ik i
T SR AT/ B RS

[0178]  Si—AJrmgal (D) KA AW T6 775 SR U MR A4 oAb 8 By
BV J it 8 5 M P R R S 2R R AT/ B AR B I 3, el e HR YT — MILIE R I
e (D) MRSV TIRBIAT / Beia 7 & SR i g R lie Hia T

[0170] AL s — A Jr WA A SO g K (D AL S B AR A A AR 5+
A N= ARG TR S I Eak R L 25 BRIz i £ BUE AT IR S E 2y
Yol & b (K H &, ik 2590 iR )7 BUTRB D0 » e PO RE 1) P i ek 58 38 B e B0 4
BB T (a4 M g T )35 A BB I BRAG o £E— N SEHE 77 22, Pk 0o A& ML e | <&
RN/ BRELEERS o AL 5y —ANSERETT ST iR v A2 B SR LA AR /N4 i e e
T HU 5 IR < 25 et R AN SR OB R AT/ BB RE, A ML R DT T PR R 2
S o

[o180]  Jfyrack b (R (Y V2%

AR S P AR WAL &) S S YR T SL s il BE SRS I 5 . i
BRI LU T Se BN Mg SERT / BCA M 7328 (A 3t BELHBT L FAEC S s/ 558, AN/ B e 4 e 8
THI A T 2B IS Z M A3 (RO A — S E AR KRS
Yo B 2552 RS2 (R 3h iR 2 SR A K& TR 7R S D BBR 45 AT R
BT PTIRIRES XL R PR B G BN BR T, B4, SR  RORIZ I AN & B IR Y
WA RERT S RRAE A (BPH)  SEARSR , 1 ANl o5 WPIRTE - o L RS A 5 S Y ALIE L WA I S IR
JFS B SRANEH R &) FR AR R E AT EAT IR i e A2 o IR i A 15 VAR L8 L A
Jed A0 [ LS o
[o181]  FLHRIE B o~ 045 AHAS SR T Y 1k 5 A e R P /N s L S o 5 e A L /)

- o
[0182]  WPWRIE AR AE 1) 5~ A0 A L AELAS B T/ WL R /) 240 B i DA S0 M A i
JIE i B 240 R

[0183] i (149 81 5~ A0 458 « AELAN PR T i A0 o o £ F2 9 /0 o 1A o 222 4 MRS
BRI =8 R | DAL 2 SR SR AR SRAK O IR
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[o184] B3 PRATE AR B M R AEA R TRI PR M 2 00E . L MAETEZR B e
FEARA R T 5 N RS = 3008 BN S | [ g A0 4 - [ DA B 5 AR
[0185]  YHALIE MR BLFE EA R THLI T S e« S5 W BV - 80 D38 . B
PR « B9 « /N e R0 e Y Mg
[o186] A FRIAE I MHEd A0 AHAS R T B8 It L ] 250 L B e ' i T PR 80 e SR T8 i
NI B -
[0187]  HRREDHE AH AR T~ HR Py 2 23080 FNAT IR0 5 4 AR
[o188]  JHm I 045 (HANR T 4u e (A B0 A A 4EtRJZ A8 ek 1) 40 e ) R
B LR (WIS ) AR S AR e .
[0189]  JZ e 0 4%  AHAS PR Tl Dk 400 e - 35 U 176 R ARG . S i B 208G M o JR 4 i 7 ik
Jeg RN A BE 2008 I e
[0190]  SkFifeE ARG AE AR T 00 . VR L B A L DR  JBR 1 Jisses DA R IR 1 Rz am
o RS AL EE AR T ATDS AHSC IR B8 JEE A bk R L R Bk T— 4 bk B8 L 4 2
MR LR 2 AT i A AR AP R S bR LR
[0191]  PRUBIELFE AHAS R T B SR i TR S 1 A 4 2H 23 4 kg bk 2 PR AR 4
WLIRIIE o
[0192] I AL AR PR TSR B PE 7 0f0ms - SoPE etk B 20 i P 79 10095 A5 Pk 4 B2 200
00995 1 P B T P9 L0099 R 1 R
[0193]  IXELFRAT L4 /E A 8 LR AE , {H A2 B AE S e L 300 b LA 99 JiR 447
78, IR LA I FH A4S R B I 29 A A kg T
[0194]  BEZEARSCARBTIR FIARTE “YR97 7 B abFR”  HUH AR A, 9 o 7 HEHT S DR 8D
Befif s OB Bm B AT GE ) IPROLSE ) B i & 2 B B A2
[0195]  YRI7EIREREG 1 Tk

AR IEHEAE T TR 75 7 5 AR 73 2 R M4 MO P A OC () B A 1K 7325, BTk i
TR AHAS PR T mp R o0 F7 523 B R < o0 B DK B8 R 975 R /R IR 3 R £ B PR 4 AL
SRR AR HE R AER S e 55 PEAR s B
[0196] A RLE A K HKALA YT DL RIGTT KAL) B, A F57E i =58 3 21
L (I AEAE ) o /R, 7T DL AR B AL A V0697 3 R 1 e e A B0
ARAER NIRRT / BUTRENG S BT g 2 MR R .
[0197]  HZ 5 “ R 5 IR PR B 35 O TR S B St v PR 7 B0 2 0 T I SR 1 2 PR B
HL YA (1) 22 R (R AEART B RAR BTG 1 o I AR 1) e i it P 491 A0 68 L AR AN BT Pt 2 PRI
Z IR FRIE S FR DY 5 AR 2H R TR ) B R T R R TR I SRR R R AR L Bk
B AINgE.
[0198] A IR FR AL T SIS VE | e o A2 1R 2 24 J M A SR v PR 1 77 %, ik O3
ALHEHE A R AR K A &9, B 3 2 Y AR KA BRI AP w2
(P7y - W5 ) ARSI, AT AEGNf A (B, fE4R4h ) B fEn L sh 52 1R
H CRF A T8 BRI BN R (20 i w40 e v 1
lo199]  yf7 i B A B RS (Y 7 vk

AR IR T8 T 5L FEA / BRI AR R 20 I B S R 9 1 77
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[0200] I AR Al H AN IE M RIE A7 RISXHAEVERTT RS2 B E M. W20 E R0
L AR O% . 1X L0 FEA] T8 PR A5 T4 AT 9 5095 A2 | R ofm A AR DX 6 75 ik P 25
PELAE I IR S [Aiello 22 A . New Engl. J. Med. 1994, 331, 1480:; Peer Z A .
Lab. TInvest. 1995, 72, 638].fF&SMHICHIEPEALTE [AMD ;2 0, Lopez 5N . Invest.
Opththalmol. Vis. Sci. 1996, 37, 855].HTAEIME T YGHR HRJE 7 - SieIRAK 5 45 43
A ML AR JORE R RIEMEICTT 8 (RA) B OB HBE L LB R A I F 0 48 2
T3k, 59 2L G I 2 23R O () MO VAT 25 1 T 2 R 3t AR A, DA T 5 ECPRGE (1) g 3 DR
R o JLAL, e R op I A L AR KO IE R AN (renegade cell) R4t T &M,
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TR A AR R A, 8, S AR/ Bl LT R s S A R AN e A B K i A
Bl 1) B S TR P T | R BAE 92 55, DL % 3 A I A 140 40 it SIS 7R 1 240 g B 1 B 4 e
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TBIT s FEN R AE 52 BUR 52 i I A2 A I TG 7 0 BT A7 38 R 0 o B 1) SEAAR R H o
[0203] AR AL S Z5 A AP

AR Je 5 —PE M A R L S ZMA A IS 5 Y)n] DU ki
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[0204]  [Rlth, AR HEFEXFERZMA G, LA 545 Bl 52 i s Bhm LR 24
HME AR L S E
[0205]  AKEAK S — DT H2E S A MENR (D G mZs: Eal 2 8h
FIRZ5 AR &, TR YT ESCR BRI 50, Fe a2 TR 7 I e  seifs A/ Bl
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[0206]  Z2f [ EEA7 (MR AR B B 7 O0 1% H2 X RE R 30U, AR S5 MR 1A RS P —
B AT 3 o e HoOEsF, I a] A DT B a8 (R A4 B4 T AS B3R B V& R Rl 5
(75 38 R o BAACRD B 702 5 B ik 4L & W3 4 T e FH 10 T Rl 2R A 771 o
[0207] A WNZG A RE L X PR & A EAER T W B i e 7 AR 45 R B
RAETRHA I 520
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At R ERHE . Bt AR B HE (ophthalmically) JHR#E (optically) . &5 b, E iz BHiE

.
e
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17 WK 1L AL B SR R R o i FLRIAE mT RA25 A RS R 551
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XTF B O IR IE AR s— PHERZ P (7] s — PP B2 Phr R 5 DA S— Bl 2 PR k5], &
T B RS
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FETT LA A SR 50N B3 55 7)) (38 a4 5 o8 FR IR FR IR AOGT F2 FEOR FR R TAT B ) DA A e R 551
& .

[0215] I8 DL B B o CH gl A U, B2 M 5 ik o s L B Py b A Py b UL PR O S R e
I T) 0D it FH A % BR B4 B4, VB R BT Ak A W i ml vk 8 550 i, D028 A 5 A 25 FH A 1
AT BRI AZ AR R R, B 245 R A4 RT LA R B A BORAR [RTR S 1), W K, #hK,
A EARE 7K AR 20 IR A R, BE V8 0 210 TR BE 7S e, B i B ER
B, H A ER a2, 2- SRR -1, 1- AEURIA L —4- R, BRE Q0K (L EE) 400, 31,
JG JU 1% » G 7 B G S ME Jo 1 H V B 8 2 A V) B o B D Ve B, S INBCAN A N2 2 b ml 252
14 2 T 3 2 7700 0 R R B 255 711), B AR O SR s R R R A K R TR R R R A
ROURFLA4ER, B AT DL e 2.

[0216]  A] LA T A% 1 B W 0l 550 b i ek (0 4610 2 A vl s R B8 s e U 1) 3R
vy, 454, A6 AR S R S 22 R BRI K Rl B R A . A K HE
FRALFR IR B IR TG . S i T PR AN A G IR . 38 1) I Uy TR s 190 0 9 TR, 2 Bl AN A 5 S TR
FAEE . AR R RR I RIS R £ e R = 2B R, A E I RS a2
5 700, 4 R R e A e I W 84 i AL A RT B A B 2B B s B s ), 49
P FETR IR £ 75 FETE IR +h MU SR TR £6 , fe FEIm IR £ R e FE A SE DRI R &h L M SR I IR &k R
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T L BRI IR £ | TREAR I 6 R TR ARG B BT 2 8 LA SH el B R A 15 £ R - vily 0 s it R DR 3T R
i AR T AL LTS ), B A e D B A TR I R e B ISt i LA R (CBRL O — SRR ) VIR
LA TR BRI S R e AL TR s LA PR P 2235 0, 9 e e — B — 2l B TR R SRR 2— o L K e
W=t &, DLLRA Y

[0217] A E W s A V0 A AR E TR 29 0. 5 H & % £ 4 25 T8 % G TR
a5 BT LA RIS R B BRI AN G ) o D Y e/ NG B AR SR AL BB, SR 1)
AV LS A ES AR SR, HAEAIEY 12 24 17 fEACE-FE{4 (HLB) .
A P 1 ) H P R L PR R ) B e JE R 2 b HL o % Y 16 HE % AR SR vE PRI AT
DA BT LA F HLB () B — 21 95, B0 ] DAe B BHER 1 HLB () PR ECEE 22 Fh Al 73 IR S0
[0218]  FH T B Wi &Ml 551 v (540 3 L ity PR 790 P 487 o R s P 7 L) Al B T 0T IR BB 1 5 0
i an, 7K L BB SR IR B . DA AN R S s K R B ) & =2 0 A Y, Ik ik
U HRE A S N B4 ST

[0219]  FriR 2544 &4 n] AR TC T o]y Sk PRI i 2. iR T i 5 v, f A BA
A5 RT LA ] IR A (TR BT A& ) 40 BT BT R g ), 9, R R A 4R R R
SEA YR FRTR S PR LA 2 2R BN 5K S O B B R R A R R 43 R
BUERE A, Ho] DL R IRAFAE I G 18 BN EA MG , PR AUe e 5 e DT R 1 4 5 77 1, 191 T 2R 4
CARAENETRER , PR £ f 5K BENR REE I 4 5 7 0 Bl a0 18 R A L B B, A L e 5
A 1 T 0 PR A U B F R TS ) 405 77 P G SR 2R £ 0 1L B Bl B s PSR 2 e 5 40T
A LG D B AN O R B B T V) Im BB O 48 577 0, 90 0 B4 L0 B K Ll B B B T R I

[0220] ST AT VA 5T il AR P LA £E TC B ) B W A1 AT 2 52 00 B 0 B0 790 v () TS T R
SIS TR B B o T AT AR RN 1) 2, B0 40, 7K ARAS DRI S5 18 A BT TR 55
BHEREET . S14h, AT LLE U T AN R PR E IR A B B NI E R,
A DASR FATART IR RT B AN A Pt A0 AE B E H il S B B o — s o 534, e Iy B vl i e
AL T & AT E S

(02211 G&w] DA RLH T 259 E it FH e 790 6 T 200 FH AR R B 54 . T8 s 24515
A 18 B TR R VR A, 1T DA X Se 2] S8, BT IR IEOE I oA A, HE 7R B
Wil & AR, BRI B s A DUBEIR G . IXAE IR AR 1 m] Al HE R 2R & %
[0222]  FHT B W&/ it FH PR 1) 540 5 A 8t N (9 I AR SR A D ORI R B ) B
il 71) o

[0223] W BEFR EECLAEIE WIS 3R B TR AL Sk B R . F TR 25
T 7 AR AT LA 326 326 25 . 1) g AR50 FH A A &Lt O i Jo AR ) o A9 2, 8 2 L e M T ) 22 T )
R B AR 2k 2 BN N R G LAGead i B e . TR 247
B TR A B AR IR B AR 25 X ) — B IR AR RN 2Nk R R T 1991 4F 4 H 30 H4ZAL
[MRELHS 5,011,472 1,

[0224]  FE0A B BUIHER I, AR B I A G 030 m] DA B 2 27 Rl 52 IR A
a3, T BERRAE AR TR . AT LA B TR R (R 25 W ] R =4 700 2 ) RS o
[0225] XA ) R 70 MR A 5 £ LA T 228 SOk b o 1 08 28, e AT b i R — R i
gl 3 N A X :Powell, M.F. Z A, “Compendium of Excipients for Parenteral
Formulations”PDA Journal of Pharmaceutical Science & Technology 1998, 52(5),
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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 ;1 Nema, S. ZEA, “Excipients and
Their Use in Injectable Products” PDA Journal of Pharmaceutical Science &
Technology 1997, 51(4), 166-171,

[0226] & 4N AT LA T 20 e (9 300 it FH 2 A TG 1) ik 285 10 1) 5 T 20 i o B

B (Bl HART B ATER . E SRR ER )

B TR (A ARAS PR T 2V DR R e . — LB BB LB A A B R A
IR S EA N = 2B (triethanolamine) \ = ZBEfE (trolamine)) ;

MR (7B dE AR TR IR 4E R MG PEIR )

AZEFRHERF (BB AR T EH ALK CCL,F,. F.C1C-CCIF, 1 CCIF ;)

THEHA] - HFAFE AR T EZNE ;

TP E ] (A4S AEA R T 2R IR A #2 BN F R T B i e R R R LR
X FR AR F R R I 6 e R IR A B R R RN )

T BTG (B8 ARAS R TR LU R R S o8 B DO S = SR
TR R ORI O HER RO AR A K )

A (A0S AR R T 43R MR HUSR ML BRARAR PR R . T e & kL T RO
REEIR S ERACH W B & IR A B - P ML R B PR L BN Y I YR R AN I B PR
W) s

AEEERRL (A0 45 A AN PR T ik B 3L SR KRR A& IR IS SR P R B R
Be A AR RGN IR OO0 - T ZmIL R )

et (B g AR AR TR Bl e B0 L Tl I A B TR TR Y T AKAT A R AN A AT R IR
W_KEW)

BAE (B3 AR TR hr A0 B S 55 2 R L 5 B 550 il 750 PR R L R ] A
I N R R L R A A A 22 R I 1 S AR SRR T PR S
KD s

EE ) (B EA R T iR AR IR )

Za 7] (B FaRE AT 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.HEMEANIE bk
)

BIER (FlFERE EHART 2R ) ;

AT (B HE AR PR T BT R B - 58 DO FEEE | fo e e B Aol T 75 H Vel I DR )T
Jt K L 2R T Bl BRI B 0 B0 PR IR IR )

TR (H R AR T IR HIR ORA4ER )

SRWRF] 48 ABASRR T 1m0 A vl s PR S AT AT L e B R | e A R )

CRIB ] (B EdE AR T Hh 1 EEAL A )

BEEEF) ()B4 AR T8 it A )

W O FE AHASBR T2 A2 A3 RO vl e A ik Z BRI AR A )

wEAR (HFa8 EARTERBEKRE RO BERE G EKT R A
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BB R B MEEKEE ) ;

BRI GERIEE) (B FEEEARRT BRER L BRI
25 LT P AN TR P g o B S R B S AN LR A i B BRI SIS VLR A AN ML R ) — PR R
25 KE IS R R IR AT AR IR G i S L BRI S RS R RR )

AR (B FEFE AR TR ZF R LB H )

R ARG AR T 2B B K FFF i H i P 4 4 i B A A 3
AR S 7K FE T 3 AR R E e K

BEAL ] (B G AEAS PR T ety F L 7S e e T IR o Oy e Rl T L 1l R 2
W) s

BRPEF (B FERE AR T e iR o i CGREW)) ;

LRVE PR (R AR T R 4L &V £ ORBERE 10, 2 oREERE 9 5 (LAY 80 H
e RS R BN RN 7K L) B B B R A R )

BEFH (Bl EREEAR T B B FEW RFFERN T ORFER &
AR AR R4 R s £ PR 4R B RAR RS )

AL Sl I R e AN (S N o T = SN e 2 = B = 4 S e = 213 T TR
R ) 5

A RFAER] (B ERE AR TR A )

TR AR B R ARAS PR TRl A1 B W B R T AR 4R 248 nT IR 4R i L 2 0
AYE R TR IR L R AR 4 2K R ARV 5 M L s ST B AN T B )

Fr AR B B AR R . (8BS (AN R TR R A i 0 = LA H BRI 1’”&%%’“9&
FRIREAYE 2R UL UE R RS B FR AN - R ER M (L BB AT e # )

R AT ()G AR T30 A3 & 0 ¥2Zﬁfw’“?&? B TR N ATS B
R R FHAgE R QA YR AR TR OIRA g HZ AR )

A RIE B IR (B EHEHA R TR IREE )

ST AR fE ) B EHE AR AS R T 1 R B AR 4 22 80 Tl 4 48 25 5 e AR
(polacrillin potassium).ACHEHIIRE £ I ML S be B | i e B2 8 (;E%‘#ZE&%MH%%‘

Frtl B ) 4G AEAS IR T IS A AR ToRTER AT A

JranEE R ( @U?@%\@KKE?@HEE&%\@HEE&?%\H‘%?H&ﬁEHEEﬁ%MEHEEﬁ%‘% ) 3
F] /B BN (BFEREHEART E )

AFIEEETH] (HlF R AR TREEEMAE) ;

AR T (A E S AR AS R T ety | SRS B A A 0 )

KR (B FEREAEART AR &)

WK (BFEHEAEAER TSR BRI R P A ge 2. LA 4R K
AL T | o e B R S e ) o

TR A (B 7B 48 ARARRR T 1B 2 8 A A i i BN T () 2 1 By BRI L SR A
A7 L BB B R R S L R R RS ) o
[0227] TuﬁDFlﬁfﬁJwﬁEﬂﬁ‘EﬁzwiEﬁE’J?%QHNF%

1] i VAV« T DA TG A v S K i & A R B B R AL S8 5 mg/mL ¥

i #Hfié F S pHe IR 5% A G Frida AT 1 - 2 mg/mL iEH, IFH
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YERAEL) 60 28T Py B HR K N Sy e F
lo228]  FH T & ik P Jiti A (RS VR T8 R T BLHT BA R P 5 il & E s il 571 = (B) 100 -
1000 mg A& AR G, (E IR TR A, (11) 32— 327 mg/mLATRREREN, Ml (111)
300 — 3000 mg #IRME 40, W% ICEE S FH ShK B 5 % 4 FERT A A 10-20 mg/mL
(R RS, R gk — D I #hK B 6 S el — DM BE R 0.2 — 0.4 mg/mL, F H## bk A #E:
BUAE 1560 438 A bk A v e FH
[0220]  JULIA) N VBB« PT DA & T IR VA VR BIOR & T LA VST -

50 mg/mL HHEE FIANE T KA R B IAL &4

5 mg/mlL R 4R 2E 2

4 mg/mL TWEEN 80

9 mg/mL ALY

9 mg/mL R,
[0230]  AHSCAR T EIE A 100 mg B RiETER S 150 mg FLHE 50 mg A 4EE M 6 mg Af
HEPR BEAE 78 BRI FRAE I I AE galantine BRFE, il & K& AL ZE )
[0231] A5 AH HA B 2 70 il & it PR A 20 76 R Y A R0t i oK 23l R OFF vl BRI D 1)
TBAEYD, B A5 T ARG FE NI B U BCE A 100 mg V& MR G I AR
W MR B RP G I AT DK I 5 1 e 3 VA A AT 3R 0 B PVl R L B (1) R
AR LA & K TR I I 2R A
[0232] ol d ek MR AR i 24 K & 77, (AR R & A7 2 100 mg VEMER 0. 2 mg R
P A ARE S mg BETREREE. 275 me TR A 4EE 11 mg VEKI AT 98. 8 mg FLWE. AT LUME NG
2 (R 7K P AT R K P B A DA TN 1 L Dt A RN AR 5 PR B IR A
[0233]  SZBIRERUA I /B FE ) « I B2 3 7 v RUE v 24 1 A IR . X
e B A7 ANTE K RI AT TV, A T 299 RO RO 2038 W R o K BT IR 36 11k 1 37055 R 431
WL BB R R R 75 A PR o BT VAR TN [ A A U AR, X B A [ AL Ay
[ 44 7 77 B E Ao P LUBR 29 AL A S kG B v R RD B P AR R SR S s B 4 o — R
Fr UL AR R AN T K B A 57 RTRBE A %2 FLIL R
[0234]  SfE= A

ST ORI RPN AT T 7 b 5 3 B B AR I A A R A Ak B P R A v S 56 =
FOR, o 55 1 38 A a1 F T e i AL 30 B A 5 58 e VR YT AR 2
2P E, PR X e 45 5 5 A TR 7 X SO RE (1) LRI 2900 1 &5 SR AT XL, T AR 2 e
e TR TP 2R B RORE I A R B AL S 0 A RN o X B0 E 2 — YRy
i (R VR R B2 AT DA W 0 R R R # T i BB Ak BRI A A AT 7
AT, AR, ST RR, BTG R AR RN YR A, Brie T RRRE ) M SRR
[0235] Bt FH (95 PE 40 1 s Bl 9429 0. 001 mg/kg 4 200 mg/kg K& / K, HAL
#270.01 mg/kg B 20 mg/kg E / K. IwKR AHMEREEATEEHH—2=RKN
E i BRI — R E & S350, “REGIH” (S BU [A) A A g5 BB i 24
W) T 25 R AR AN 52 PR 2 T IS AP ml Re 2 A an i BRI E T AR H290.5 mg
F 271500 mg iGHAY, HH AT VAR H— R B2 Rt A, 5 /D T H — ki A - Jiad
TS CEEEF KA LRI 5N A0 B I A AR AT FH i 15 AT FH 17 3508 H =
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%4 0.01-200 mg/kg MR . P45 HEMRIET E000E4 0. 01-200mg/kg Ak EH .
B H BRI E T RRIEN 0.01-200 mg/kg SAAE. “FIaEH RHFIE T R0k hEH
— VUK 0. 1-200 mgo &AL 9 4EFT 0. 01-200 mg/ke KRR H 7 & 75 )ik
o PR HR IR T 0% R 0. 01-100 mg/kg SR,
[0236] 44K, Bpfr 3 B EAR GG A5 40 & 07 RAGRE LU R34 - B0 S Wi IR A 1
SE [ 99 1E 1) PR o At TR R, A P ) BB AL B W B0 3E T, S I AR A — IR O, it FH )
6], j i 1%, Z3W I HEIE 2R, 29 5, 5 o ARSI AR N S8 T G 7 ik 36 ] LA 52
BRI AL R R W A S B 25 AT 332 i) SR BB AL S M R & 40 E .
[0237]  RAVAIT

AR ISP AT DA e — 252 R e, B0 5 — Pl 2 R e 25 2 R A 5 i
L, Horp ek 0 A AL 5 ERATHEZ A RAEA] . TS24 B 24 2350 mT DL A S g s
RN (1 G0 L S SeAddeg AN/ B R R B e W GRIAR / BOH TR T AN A BB I R T )
Wifle AR SOXFERAE S
[0238] & & H T 5 A KWK A& — & R H & sl 23 5l 0 a5 B A IR
T8 LR SCRR A A TR 97 I s o O 19 I 22 4k & ) :Goodman A Gilman [ The
Pharmacological Basis of Therapeutics ( LR ) ,Molinoff ZEA 4%, McGraw—Hill,
55 1225-1287 11 (1996) (HAFIGIEIL FIAIIFN ), Bl an B3O L (97 ) JE ).
Frik el & m] L2 AR 52 40 A B A A, G GL T E -
[0239] BG4 i 24 38 7 B2 M P o 1) V2 e AR U AR N S AR T i AR
[0240] AL I 1) SE Tt 51X 56 S A6 FH >R 28491 i BH AR & B, 3 HL AR I WA BT v 45t 114 5
i 5] o
[0241]  ARYGUREARN WA, AR WA R T A SCHi R 155 8 S5 7 85 1M+ 78 i 78 T
BEASURI 2 5K R 72 1R AR i BH RS P AT L P ) I ok S 7 S8 I P 20
[0242] DA St 5 1F 20 25 48] 0 I A R I, ABANBR i e AT RA AL U7 ] 46 R )
T oA HL A1) 2% R AR A R TR B 54
[0243]  FESZjE] v 4 B ()40 B P S H: AR A W I 128 6 e Uy 5 DA R 7 i AR SE e
Bl AT (D) B SRR BT 246 RIBCR 22K .
[0244]  DAJTERAE “ 5 eee oo AL AT A A0 55 SO A SREGHE 20 I ARAE “HR 4.
[0245]  SEIGHR

TERRFNH T AR B TR RN TE) A S ) A St 5 A I 4 S, R AN TESC
HEREE AT
%5 [2X

d T
dd | EREE

DAD | —HREFRE FIAS WIS
DCM | =& H g
MF [N v —FEEERE

ELSD | RACHU IS

ES” | eamEst (ES) HE

HPLC | B A0 Btk

LC NS | AR ik Rk

ZEE

MS |k

NMR | HESEAR AL <UL ppm B A MRS (8) . BRIER A UAHE, iBIE I DMSO (55 3 2. 50 ppm AL EALEALE .

D B )
q VY Eg
I.

T | =R
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i D R L AT E3)
T TaEm
S N M
WPIC | AR B
[0246]  H & 4i S HAHEARN @ E 7RSS X
[0247] @I DA S 2549 i BH A FR 08 R I 1 R BH B9 2N J7 1T FRAS = B DA 7 PR
Hl AR W
[0248]  HASEIG ik

1 HH I AE SR ), U B DA B AR SRS A K NMR W 2K, 5 RSB LR T BRI B
IR o R FH B B S 1) S 82 AT LA AT IR HU B A ML 28 A B JT ) Biotage Initator® fij
AT o R R SR FH ARn T A ) S 2 P 7] 152 FR i Sy 38 B 4 58 1) S SR FE 22 i R ] 5 s 2 I
(B o MRAR AN A BH B VR A 7= A S A A v (AR AT BB 75 22264k . AN B I 2LAL & AR 4
FEARN R EN , 3+ B 0] Re AR A EOR 2B AH RIS P 775 ARG LT, I REA TR
Baifl . EREAEHN, Frid AT CLE I &5 ik alifb . fEREEE LT, T DAME A A
ERIBAT IR R ER £ 240 RGO, AT A T 284k Bk fb &4 did (i, el 2
PR v, HAT ) PR 78 FIRERR AT, (91 015 B Separtis, Wi Isolute®Flash iR
B Isolute®Flash NHAERS, Al Isolera® Hzh4lifkA (Biotage), PA A Wl it an
St / PR BRI DCM/ B HIRE L o FEFEEAE OL T, i il 2 2 HPLC A AZEAk Frid Ak &4,
HAT 1 e A AR BB A U 28 R0/ BRAE 2 FLE S PSP B I Waters H Bl 4RO
A I8 TR 78 SOM A BA BB MRS a0 AT B8 B AN IR GE 0 =3 O 1R R ERZU/K) [R7K A
CIEWIBRIE . EREAF LT, 0 B SCRTIR I 2l Ak 77 vE AT DURR I R T SR B A 2 e 1t B
TR B AR LA KR BH AL A, 40, 76 R ST I I AR B AL A ) S 50T 5 B 3 =9
CIRERBUP IR SR, B AL R IR A R AL SV EE O T, Bl andk #h o 1R EhAT DAl A
ST AN 2 OB BP0 T7 35 5 ) 2 Al i i B T B S BRI 2K, B AR S R AR B FS 1)
AN E o BCR IR, WA BRI A K AL S P B AR TE 2 (ltn & i
AR ) A8 eI 20, Horh ik G- 4mT DO T4 200 e DR e & AR ) 23
o
[0249] DA SZjafs o5 SR H o LR 2 T A E AR BE /R & A0 AR UG 4 43 o 48 g 5t
A5 B RS S UM U AR B, I FLUR L2 i BRI RE Bl A RO R A e AN
23— D Al AT T S GOARIAIIE R . AR “AE B S IR RANE R 15 mm Hg ()5
AINEFTE ] Buchi FRE A KES . FraEUIRICE (°C) NEA#HATHRY, RIBIE.
[0250]  Jy " SEAFHUIRAFEA KO, 4 DA SEEA) o 3 8 S it ] A A T 284 ik BH I B Y
ASNELAERE R AEATT 77 SRR 1 A BRI R o AR SCHR SR 2 Bir-d H st 51 B AR 5 N
[0251] 43 4T LC-MS 41

LEME G B BAR SEIGH A T g 1 LC-MS— Zdites (BRIERSMEH ) AT 4AF -
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Waters Acquity UFLO-MS: SN MR
B PDA, BLAD, 30D 3001 8 204000

1.0 win 1ODNER, LEL0 min D0 R

8.8 mlJmin

ST

20l °
DAD PO S 2ing08 s > KRR

18D
MSESE

ESE- Switch > 4

IR Report Header)
A+ RE= CiMasshynsiMasy 100 1000.8p
AlEBisg

doynaiMasy 160 1080.0p
Al + B S CiMushynyiMass_160_2000.8p
A+ B s CridassbyaxiMass 160 31000 BasicRepurt.ilp

A2+ BEs CMmssLynviNH, Mass 108 1800.0p

o

A2+ B heshyaaiNHe Mass 108 1000 BasieReport.flp

[0252]  ffill %7 HPLC 4444
75 B 5 1 ELAR SEEG AR <3t i 44 8 HPLC Ak Fon (BRIESAMEE ) LR &4 .
B (AR - 0 B) -

68



CN 105051030 A i B B 55/96 B

LN PDALE

2oul
DAD S

H 230:409 wm

| MS ESE ESE, SIS 160-1000 mix

ELSD

Parify_pee.fip

Purily_postfip

[0253] /44 -

Waters FLahsid 8 2767, CPO, DAD 2996,

ELED M24, S0OD 3001

A N Brigde C18 Spm 100530 mum

Ak 28t me Al

1328 mlb

[0254]  FM: HPLC 461
TERE 5 ) EAR SIS A vh 25 B 1 HPLC- B RR LR 46145 -
T :
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L8 mldwmin

25¢ o
1.0 mpimb, SRUHI o
S0l
GV 280 nm
[0255]
Agitent: Prep 1200, 2xPrep B DLA, MWD, Frep FU, ESA: Corona
Chiealpak K S 230w
ELBLHY 80:20 5 0.1% 4
S mlSoin

[0256]
WIAERE f5 1 B AR SLAG G AR o Bk 1 “Jiad (P ) AR AaEvRaiih” KR TH] Biotage
Isolera itk &4, RTHARMYE, = W www. biotage. com ] “Biotage 7=t Bk,
[0257]  B@JGRE AT HIRAE
7E R IEHAE 589 nm 7K. 20°C IR 1..0000 g/100mL AR 43Ff 8] 10 s ik )5 &
100. 00 mm P HEHSE o

S TE 5l
[0258] & A4
A 1-1-1
1= (2— FARHE ) —1H- W] —3— FA PR FR s 4 ) 4
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4 2.00 g 1A W3- FERHNE (11.35 mmol, 1 4&) V&AL 20 mL T8 N & =
REFBREY . INAN2.36 g 2-F R (12.49 mmol, 1. 145 ) 4. 44 glxFR%E (13. 62
mmol, 1.2 M8 ). BIREMAER A N EEERMIEA . R R SR AWK R
CERZ R o B A VUZE KB, SR T8, JEAE K Sk %s . Wil ik (il vkalifth
WY, 133 2. 40 g An@fb &) (8. 44 mmol, 74.4%) .
[0259] 'H NMR (300 MHz, DMSO-d6) & [ppm]= 3.87 (s, 3H), 5.81 (s, 2H) 7.05 -
7.26 (m, 3H), 7.28 - 7.41 (m, 2H), 7.43 - 7.55 (m, 1H), 7.77 - 7.90 (m, 1H),
8.01 — 8.14 (m, 1H).
[0260]  LC-MS :

{REEmA] ¢ 1,26 min (¥ 1)

MS ES’: 285.2 [M+H]
[0261]  Hp[a){Ak 1-1-2

1-(4- 5K, -2, 6— oCRAE ) — 1/ Wt —3— FR R F IR (1) o] 4%

P

FEO0CH59.98 g 1AW —3- FIER RS (56. 65 mmol, 1345 ) VEMEAE 260 mL+EAIY
Sk NN 22, 15 g BRI (67.98 mmol, 1.24%5) M15.65 g 2-(JEAR)-1,3-—
A (benze) (62.31 mmol, L. 1%&). EEUR MRHIBAWASENFE S . IG5
SRR AL B A TR o AR AL — SRR e AT E N B R S 7K VA L B e«
AHLZ KB, RN TR B IR AR, 193 21,18 g b5 (61. 15 mmol,
108. 0%) o A T-H—L T &, %Y R 2 alif.

[0262] 'H NMR (400 MHz, DMSO-d6) & [ppm]= 1.26 (t, 3H), 3.86 (s, 3H), 4.01
(g, 2), 5.68 (s, 2H), 6.73 (“d”, 2H), 7.33 (“t”, 1), 7.51 (“t”, 1H), 7.83
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(“d”, 1), 8.04 (“d”, 1H),
[0263]  LC-MS :
{REEmE] ¢ 1,34 min (¥ D)
MS ES": 347.1 [M+H]",
[0264]  HH[A]{A 1-1-3
1-(4- 283, -2, 6— FUTEE ) — 1A | —3— FR R Eh R £k il 4%

RO

E0CH 4. 63 g &b (87 mmol, 5 &) BVFT 75 mL TR R H . 78 0°CAERH:
AR AR PN ERAE 43 nl TR R 6. 24 g =HEER (87 mmol, 5ME ). %
BB RIS AE =B HE LN SR 6. 00 g 1-(4- 280k -2, 6— L8 ) - 14 W]
e —3- FERFFEE (17 mmol, 1 M%&) £ 95 mL T 2R o FVE L, 1 TR B AE 80 CHi
PSR B AIZE OCRAGE, I 120 ml FEE, JRBA BRI Z W GEFE 1 /. Bk
JEH I PR . A IR BT AR 2 TR BRANERAERT SRk
/R (9:1) H A NLER IR, R IR RS NIk YE . BRI SR RS i, 158
4.51 g b &) (12 mmol, 70.6%) .
[0265] 'H NMR (300 MHz, DMSO-d6) & [ppm]= 1.26 (t, 3H), 4.00 (g, 2H), 5.75
(s, 2H), 6.74 (“d”, 2H), 7.39 (“t”, 1H), 7.59 (“t”, 1H), 7.85 - 8.00 (m,
2H), 9.20 (s, FEWg, 4H).
[0266]  LC-MS :

{REEmFE] : 0.88 min (¥ 1)

MS BS™: 331.2 [ W20 M+H]
[0267]  Hh[A){A 1-2-1

2-[1-(2- N ) — 1/ Mgl —3- 3L ] mgng -4, 6- REHIH] &
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H1.95 g 1-(FRRHE ) -1 Wik —3- PR HEE (6.86 mmol, 1 & ).2.02 g Ak
TEhEEEL (11.66 mmol, 1.7 Y& ;R THI&, 20 6. W. Kenner S5 A, JACS, 1943, 4t
574 51 ) A1 2.22 g FEEHN (41.16 mmol, 6 4= ) VAMA/E 52 mL T, B MR AL
[ It 4 /NF o AN I R KRR LA S B Mk o g Pk W o de e ek A € ik Al
1k, 752 401 mg brAALAH) (1. 20 mmol, 17.5%) .

[0268] 'H NMR (400 MHz, DMSO-d6) & [ppm]= 5.36 (s, lH), 5.72 (s, 2H), 6.13
(s, 4H0) 6.93 - 7.43 (m, 6H), 7.66 (d, 1), 8.66 (d, 1H).
[0269]  LC-MS :
{REEmFE] : 0.88 min (¥ 1)
MS ES': 335.1 [M+H]'.
[0270]  Hh[A)fA 1-2-2
2-[1-(4- L5 -2, 6— ZRHL ) -1/ Wi =3— ik ] mE0g —4, 6— i &

e R

4 200.0 mg 1-(4- L5 HE -2, 6 ZFRHEE ) - 14 M|k -3- FHERFES (0.58 mmol, 1
M), 169. 9 mg N Bk EhERSE (0.98 mmol, 1.7 & 6T HI%, 206, W. Kenner %
N, JACS, 1943, #5574 7). 1.20 g 40 (0.3 nm) F249.6 mg FEE4N (4. 62 mmol,
8 M) BYFT 5 mL TRMFEED . B ANIRSWEREVE N MBI . BE G, &9k
JEH I P BESE . A B VETRAE B2 TP IR g OF KRG R o A= a8 e o K RriR i
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IS R R 24, 133 118 mg Frfk &4 (0.3 mmol, 51.7%) .
[0271] 'H NMR (300 MHz, DMSO-d6) & [ppm]= 1.25 (t, 3H), 4.00 (g, 2H), 5.35
(s, 1), 5.58 (s, 2H), 6.11 (s, 4H), 6.71 ( “d”, 20, 7.15 (“t”, 1H), 7.38
(“t”, 1), 7.66 ( “d”, 1), 8.62 (“d”, 1),
[0272]  LC-MS :

{REEmE] : 1,04 min (¥ D)

MS ES’: 397.2 [M+H]'.
[0273]  Hh[A4A 1-3-1

N-{6- 2 Ak —2-[1-(2— JRFRAE ) — 1/ Mg —3— it ] meng —4- gt } LBl i 2%

60/96 1L

4 150.0 mg 2-[1- (2— L) —1 /7 W[ —3— 3& ] mng —4, 6- —f% (0. 45 mmol, 134
B).52.3 mg =% (0.52 mmol, 1.15%&) F52.7 mg ZMEF (0.52 mmol, 1.15 34
=) IR 2 mL N V- ZHERE A R RNIREWILE 100°C N 47 . ¥ 313 KRR
S s WA e e o g Pk Y P AR i A4, 15 3 116 me ARBAL A4 (0. 31 mmol,
68. 7%) o
[0274] 'H NMR (400 MHz, DMSO-d6) & [ppm]= 2.08 (s, 3H), 5.75 (s, 2H), 6.88

(s, 2H), 6.98 — 7.54 (m, 7H), 7.70 (d, 1H), 8.73 (d, 1H), 10.36 (s, 1H).
[0275] LC-MS:

{REERIIE] © 0.99 min (J7ik 1)
MS ES: 377.2 [M+H],
[0276]  HHE){A 1-3-2

N-{6- 2 dk —2-[1- (2— /U AL ) — LA WMt —3— B ] g —4— JiE } -2— R i () il
#
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¥ 200.0 mg 2-[1-(2- FAEHE ) —1 4~ e —3— L ] mEug -4, 6- % (0. 60 mmol, 1Y
£).105.9 mg =7 (1. 05 mmol, 1.7534%&) f113.6 mg 2- P4 Z B (1. 05 mmol,
L7598 ) WEMAE 3 mL NNV ZHERG G R BSR S SRR HKR
BELLG, B &R e / REE (9:1) 28 FHANZR KBS, R BReT15, e
HAEPRYE . B8RRI R (g 2i4k, 153 175 mg A8t 54 (0. 43 mmol,
72.0%) .
[0277] 'H NMR (300 MHz, DMSO-d6) & [ppm]= 3.33 (s, 3H), 4.06 (s, 2H), 5.75
(s, 2H), 6.90 — 7.46 (m, 9H), 7.71 (d, 1H), 8.70 (d, 1H), 10.00 (s, 1H).
[0278] LC-MS:

{REEmE] : 1,06 min (79 1)

MS ES": 407.1 [M+H]",
[0279]  Hh[A{A 1-4-1

2-[1-(4- 25K -2, 6— AR5 ) -1/ Wik -3 gk 1-5— FR& L — meng -4, 6— %I
il %

LOH

R
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$250.0 mg 1-(4- L5AHE -2, 6- KAL) -1/ Wyl —3- HPkEh R #h (0. 68 mmol,
1 245 ).65.5 mg FEAEEWN _JF (0.68 mmol, 1= ;XTHl&,Z W J. Bartek F A,
US2003/144538 A1) #170.0 mg =Z. % (0. 68 mmol, 14&) WAL 2.4 mL N, /- A
WEfze o 5 SV A ITE LR I AR 100° T | ZNEF . B3N, 1 SO TR S H K FRE
FEREDTUE A M08 o R BTl A s i ikl (v 4li4k, 49 21 180 mg bR A (0. 42
mmol, 61.9%) .
[0280] 'H NMR (300 MHz, DMSO-d6) & [ppm]= 1.26 (t, 3H), 3.55 (s, 3H), 4.00
(q, 2H), 5.58 (s, 2H), 6.11 (s, 4H), 6.71 ( “d”, 20, 7.14 (“t”, 1), 7.38
(“t”, 1H), 7.66 (“d”, 1H), 8.61 ( “d”, 1H).
[0281]  LC-MS :

{REERSE] @ 1. 18 min (J77£5)

MS ES': 427.2 [M+H]',
[0282]  HRHEAH A HIRIARAE FH & B AT 43 20D 46 S5O £ T 3k v (A 44
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63/96 1L

HNMR {
s&iﬁ 2 fopms
282 - 3

SHR ¢

i‘»{\} é’*ﬁ

0 MMz, DMSO-
1.25 [t 3H

SF8 (v 4R 00 g B

aiﬁ; 5 §§:<i3m 1
~-:‘§3{3“§ 53 »35“*‘\1&
a7
T34
3M), T8

a-

b-

[0283]

7
Zs

h

g —

1—{6— T 2-[1-(4- L -2, 6-

SV 2: I —4- HEP L 5
SM 2: [(B)- 4 U 1 7

tHEA 1-4-4

B} -3- SRR %

RN

(s

) =174 M| T =3~

WH. GoldZ8 A, Chem. Ber. 94, 2594 (1961) .
Z 0L US 2012/22084 A1 (2012),

H 15— (g —4-
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4 400.0 mg 2-[1-(4- L5 HE -2, 6— R ) — 14 Mgk —3— & 1-5- ( Mgk —4- 2t )
WEIE —4, 6— % (0. 83 mmol, 134&) M 177.1 mg FEMIR S 25 (2.49 mmol, 34&F)
VEARAE 3.6 mL N, & B . B RSEALE 50°Cmat %, R EG B BITR
AV HKFRRE, FERUTUE B et o ¥ Pk V) B g e R (i vk 264k, 43 21 408 mg 5
BALAY) (0. 74 mmol, 88.9%) .
[0284] 'H NMR (400 MHz, DMSO-d6) & [ppm]= 1.11 (t, 3H), 1.25 (t, 3H), 3.16 -
3.25 (m, 2H), 3.29 - 3.94 (m, 8H), 1.00 (g, 2H), 5.62 (s, 2H), 6.61 — 6.79 (m,
40y, 7.22 (“t7, 1), 7.45 (“t”, 1), 7.79 (“d”, 1H), 7.98 (s, 1H), 8.61
(“d”, 1H), 9.88 (t, 1H).
[0285]  LC-MS:

{REEmA] « 1,33 min (79 5)

MS ES’: 553.2 [M+H]".
[0286]  H[A)4& 1-5-1

6-[1-(4- L5 -2, 6— R CFHE ) -1/ Wl -3- gt 1-1, 3, 5— =W -2, 4- i+

o O _oH,

78



CN 105051030 A i B B 65/96 T

4 504.0 mg 1-(4- LK -2, 6 KAL) - 14 M|k -3- FHERFES (1. 46 mmol, 1
M5 ).680.0 mg AN (imidodicarbonimidic diamide) #hfiE#h (4.95 mmol, 3.4 X4& ).
2.5 g Fhi (0.3 nm) F1629.0 mg FEEEN (11.64 mmol, 8 X&) ByFT 22 mL THERIH
FErb ., B ONTR S IE RN TNk 3 Ko B EGE, Bo g, SRR & Fkk/ F
B (4:1) Pk BB FFRBEMRAE B S PIRYE . K=Yyl i i e vk 2lith, 193] 192 mg
bRtk &9 (0. 48 mmol, 33.2%) .
[0287] 'H NMR (300 MHz, DMSO-d6) & [ppm]= 1.25 (t, 3H), 4.00 (g, 2H), 5.63
(s, 2, 6.36 — 7.11 (m, 6H), 7.20 ( “t”, 1), 7.43 (“t”, 1), 7.74 ( “d”,
1H), 8.62 (“d”, 1H).
[0288]  LC-MS :

{REIWIE ¢« 1.04 min (¥ D)

MS ES’: 398.1 [M+H]".
[0289]  HH[A]{A 1-6-1

4, 6- a0k -2-[1-(4- L -2, 6 AR ) 177 WG|k -3 B ] mENE —5- BEI &

S _';.é"’;, S
S i fg\-.w&\a.\ ;i‘

y :

i

+

+

14 502. 0 mg 1-(4- 58k -2, 6- oK) -1/ M|k -3- FpkEh AR & (1. 37 mmol, 1
M ).295.6 mg {([HUTHE (ZHAE) BREGeE ] 0L ) W (151 mmol, 1.1 M&
XTH14, 200 Nemoto 5N, J. Org. Chem 55, 4515 — 4516 (1990)] I 168.9 mg
2- AL S —2- BEALAR (1. 51 mmol, 1.1 34&E) B¥FT 5 mL 2- FHEFER 2- . KX
NLIRAITER HHAE 100°C N L /e o WED S, 1 OSLIER & W) KRR, 4 e 1R
PR o Bk A B A (T VA AL, 43 21 363 mg FReil Ak A (0. 88 mmol, 64. 3%) .
[0200] 'H NMR (300 MHz, DMSO-d6) & [ppm]= 1.25 (t, 3H), 4.00 (g, 2H), 5.56
(s, 2D, 5.80 (s, 4H), 6.72 (“d”, 2W), 7.14 (“t”, 1), 7.37 (“t”, 1H), 7.65
(“d”, 1), 7.79 (s, 1), 8.61 (“d”, 1),
[0291]  LC-MS :

{REEmE] ¢ 0.95 min (¥ 1)

MS ES: 413.2 [M+H]
[0202]  HH[A]{A 1-6-2

2-[1-(U- 2.8 H -2,6- —HEHE)- 1Bk 3-]-5-0-FHEZAEL)

&5
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g -4, 6— eI %

% 505.0 mg 4,6- L 2-[1-(4- LI -2, 6- SRR ) 14 Wl -3- B ] mE
WE —5— B (1.22 mmol, 1348 ).289.4 mg 1- IR —2- AL L4 (2.08 mmol, 1.7 4&)
M 2.0 giklRE (6. 12 mmol, 54&) BIFT 5 mL NN ZHEFBRY . K RNIBEEY
FEZETLIEFE 4 /NE, SR 5 FHZKHGRE, A5 U ve B 008 o R Bk W o e ik AR i v 4
1k, 752 380 mg brRALAH) (0. 81 mmol, 66.4%) .
[0293] 'H NMR (400 MHz, DMSO-d6) & [ppm]= 1.26 (t, 3H), 3.32 (s, 3H), 3.52 -
3.59 (m, 2H), 3.83 - 3.91 (m, 2H), 4.00 (g, 2H), 5.58 (s, 2H), 6.09 (s, 4H),
6.71 (“d”, 2), 7.15 (“t”, 1), 7.38 (“t”, 1), 7.67 (“d”, 1H), 8.60 (“d”,
1H) .
[0294] LC-MS:

{REEmE] : 1,04 min (¥ D)

MS ES': 471.3 [M+H]".
[0205]  HRHEAH A FIRUARAE FH & B AT 43 20 (A2 46 J5UR B &8 T ok v ()44
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67/96 HL
| H0) S fopmis 008 (s 8

>

s

%

i

a-

DSM 20 (- AR ) (TR HREREE
b-

SM 3: RZMHUT B,
[0296]  HE){A 1-7-1
2-[1-(4- A HE -2, 6 F T ) —1 4 Wyl —3- & ]

>

WE -4, 5, 6— = &1 4%
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4 1.00 g 2-[1-(4- £ HE -2, 6- R ) — 177 Wk —3- it 1-5-[ (B) - R 5%
B ] mEnE -4, 6- % (2. 00 mmol) A1 200 mg REAE (10%) &IF-T 20 mL A, /- — FFHE:FIEE
ferp . RIS RMIBEWEN AR 6 /N R ENFIEH, 1515 2] 158
AR K BAKIMARRY, FHRDTiE AR gE tH, 43 2] 520 mg FRALAH (1. 26
mmol, 63.0%) .
[0297] 'H NMR (300 MHz, DMSO-d6) & [ppm]= 1.25 (t, 3H), 3.93 (s, 2H), 4.00
(q, 2H), 5.54 (s, 2H), 5.70 (s, 4H), 6.72 (“d”, 2H), 7.12 (“t”, 1H), 7.36
(“t”, IH), 7.63 (“d”, 1), 8.62 (“d”, 1H).
[0298]  LC-MS:

{REZIA] © 0.95 min (J53E 1)

MS ES™: 412.3 [M+H] .
[0299]  H[E)4& 1-7-2

N-{4,6- & FH -2-[1-(4- 2 & # -2,6- = F E )14 5 e -3 ] mx
g —5— Ak | —2— FAAUEE A 1 il 4

0 O
t‘)"‘%\”@"".uﬁ‘)
¢ W

# 450. 0 mg 2-[1-(4- 2583 -2, 6 K3 ) — 147 Wyl —3— 3 ] BEIE —4, 5, 6— =JI%
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(1.09 mmol, 1% ) M 110.7 =2 % (1.09 mmol, 1 & ) VEMEAE 4.7 mL N, V- R
RBRZ T . 28 0°C VAR T INNAE 5001 N, A~ - FREEFREERER ) 118, 7 mg A 24
(1.09 mmol, 13&),FIGEEIMRMIREGWILE OCHLH: L /DI FIZAKMRELLS , Kk 1)
MRS/ BEE 9:1) FE. A VUZH KGR, SR T E = Tk, 1815
P RIFR AW B i e (i v 4k, 153 434 mg FRdifk &4 (0.90 mmol, 82.1%) .
[0300] 'H NMR (300 MHz, DMSO-d6) & [ppm]= 1.25 (t, 3H), 3.35 (s, 3H), 3.99
(s, 21D, 4.00 (g, 2H), 5.60 (s, 2M), 6.01 (s, 4H), 6.71 (“d”, 2H), 7.16 (“t”,
1), 7.39 (“t7, 1), 7.67 (“d”, 1H), 854 (s, 1), 8.64 (“d”, 1),
[0301]  LC-MS :

{REEmE] ¢ 0.95 min (¥ 1)

MS ES': 484.3 [M+H]'.
[0302]  HH[A]{A 1-8-1

N4, 6- =8 —2-[1- (4- 2585 -2, 6- R EHE ) —1/F Wk —3— 5 ] g —5- Kt )
T I i 1 i 2%

fx\* v«&"\we’\'x P

/

ertssss

14 280.0 mg 2-[1-(4- LKL -2, 6— RCRAE ) —1/47 Wglk —3— JE ] g -4, 5, 6— =ik
(0. 68 mmol, 14& ) F1137.7 mg =% (1.36 mmol, 24& ) EMAET mL N V- R
B 76 0°C HIE R INAAE 300UL A, V- R E:FPEIZ 1% 87. 5 mg ZTEEEE (0. 68
mmol, 1 &), AR RMNIRGWIE IR 1.5 /e KRB LLS, T IN $hiR
KRR pH AE TR 2 30 KR &Rt / FEE (9:1) FH KA VUZE KR, &0
FREN TR I AE B S TRk 4 o A5 B IR AR I R IR Bk 2L, 1581 109 mg braifh 59
(0. 22 mmol, 32.1%) .
[0303] 'H NMR (400 MHz, DMSO-d6) & [ppm]= 1.22 (t, 3H), 1.26 (t, 3H), 3.16
(q, 21D, 4.00 (g, 2H), 5.61 (s, 2M), 6.23 (s, 4H), 6.71 (“d”, 2H), 7.17 (“t”,
1), 7.40 (“t”7, 1), 7.68 (“d”, 1H), 8.24 (s, 1), 8.64 ( “d”, 10,
[0304]  LC-MS:

{REEmFE] : 0.82 min (¥ 5)

MS ES': 504.2 [M+H]'.
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[0305]  HAJ{& 1-8-2

N4, 6- R 2-[I-(- 7 2,60 B E M) -1 W) B 3= 3 ]
WE —5— 3k 1 -1, 1, 1— = & Rk Ik e 1140 o) 4%

$4 150. 0 mg 2-[1-(4— L5 -2, 6— RCR AR ) —1/47 M|k —3— JE ] g -4, 5, 6— =ik
(0.37 mmol, 145 ) M 51.7 mg =Zf% (0.51 mmol, 1.4%4& ) EMAE4 mL N, N —H
EREZ . A£ 0°ClHVER P IMAALL 100uL N /- —HEFEZ F1¥ 86. 0 mg = 5/ FHHHE
A (0.51 mmol, 1.4 H45E), FBAERIMKMNESYEZEFE 3. 5 /M. HKFRELG,
fEHT IN ShER KIS pHAE A2 3. K= & Fhe / BEE (9: 1) #EL BAVZEH
TK B, LR RN T 15 A8 B Ik di A5 B AR R Ml ek s e 18y 214k, 49 21 158 mg
FriAkAY (0.29 mmol, 78.7%) .,
[0306] 'H NMR (300 MHz, DMSO-d6) & [ppm]= 1.25 (t, 3H), 4.00 (g, 2H), 5.75
(s, 2H), 6.42 — 7.08 (m, 6H), 7.32 ( “t”, 1H), 7.52 (“t”, 1H), 7.76 ( “d”,
1H), 8.54 (“d”, 1), 12.62 (s, 1H).
[0307]  LC-MS :

{REEmE] ¢ 1,19 min (¥ D)

MS ES": 544.2 [M+H]",
[0308]  HH[A]{A 1-8-3

4= F Ak —2-[1-(4- LK -2, 6— R ) -1/ Wy —3- L 16/ BENE JF [5, 4-5]
[1, 4] WERE ~7 (8/) — BRI 1] 2
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H 725.5 mg ({4, 6— &ML —2-[1-(4- L5 KL -2, 6— R CRAL ) -1/ Wyl —3- gt ] e
e —5- 3 | L) ABRAUTEE (1. 38 mmol) ¥AMEYE 9 mL & . 7= MyER
A9 mL = LR, BRI S B A AR EEACR: 1R, IR T kgE . 1m453 23 15% R
HOIN 7K 6 VR A Y I T T N i AR ) it PR B 7K VA R AT Hr A, R R M &R e/
B (3:1) 2HL. AN KBS, RN T8, e =T hkgd . a2 Eikf D =
LR FE LN, 152 619 mg AR@ALAY (1. 37 mmol, 99. 3%) .
[0309] 'H NMR (300 MHz, DMSO-d6) & [ppm]= 1.26 (t, 3H), 4.00 (g, 2H), 4.57
(s, 2H), 5.60 (s, 2H), 6.70 (s, 2H), 6.72 ( “d”, 20), 7.18 (“t”, 1), 7.41
(“t”, 1), 7.69 ( “d”, 1), 8.63 (“d”, 1), 11.19 (s, 1H).
[0310]  LC-MS :

{REEmE] « 1,18 min (VL 1)

MS ES": 453.2 [M+H]",
[0311]  sEZjEHILA

SEjEfs) 2-1-1

2-[1-(2— FRE ) — 1A W —3- J T-A= (b —4- 2 ) mig -4, 6- il &

$104.0 mg 2-[1- (-G ) —1 - W e —3—J T &g -4, 6—- —f% (1-2-1, 0. 31 mmol,
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145 ). 133. 1 mg 4- MRHENESLEREL (0.68 mmol, 2.2 4% ).149.5 mg F T EEEH (1. 56
mmol, 5 ¥&E).116.2 mg (R)—-(+)—2,2 - X ( “IRFERFE -1, 1’- 2% (0. 19 mmol, 0.6
&) F160.0 mg = ( M RAEEE ) 4T (0.06 mmol, 0.2 %&) &FT 1.7 mL T/
)N, N R Bt . A3 2 VR 2R 2T AE 100°Cndk 6 /N o 1 SRS
FHK#RE, JEH &bt / BEE (9: 1) FEL ANUE KBS, RmBRNTRI A 52
Wedi o BB RFR AR YIS IR Bk 2iA, 135 16 mg Frdfifb &4 (0. 04 mmol, 12.9%).
[0312] 'H-NMR (400 MHz, DMSO-d6): & [ppm]= 5.76 (s, 2H), 5.88 (s, 1H), 6.68
(s, 2H), 7.06 — 7.50 (m, 6H), 7.60 — 7.82 (m, 3H), 8.21 - 8.35 (m, 2H), 8.57
(d, 1H), 9.47 (s, 1H).
[0313]  LC-MS :

{REERSE] @ 1.07 min (J77£5)

MS ES+: 412.2 [M+H]',
[0314]  sZfEH] 2-1-2

2-[1-(2— R ) —1 4 WM —3— L J-N V7 — = (kg —4- ) msng -4, 6- Rl
#%

7E 2-[1-(2- 7 R &) - 1/+ﬂ§IﬂJ: —3— Ak J-A- (ML B —4- ) WE g —4,6- ik (5K
W 2-1-1) P&t FE A, % 41 mg (0.08 mmol, 26.0%) 2-[1-(2- R )14 W
e =3 J 1=V V7= 2 (HEie —4- 2 ) BEIE 4, 6- @ BN Y.
[0315]  'H-NMR (400 MHz, DMSO-d6): & [ppm]= 5.81 (s, 2H), 6.37 (s, 1), 7.12 -
7.42 (m, 5H), 7.46 (t, 1H), 7.72 (d, 4H), 7.85 (d, 1H), 8.36 (d, 4H), 8.49 (d,
1), 9.85 (s, 2H),
[0316]  LC-MS :

{REEmFE] ¢ 1. 15 min (79 5)

MS ES+: 489.3 [M+H]".
[0317]  SLjfafs] 2-2-1

N-(2-[1-(2- FARHE ) -1/ Wyl —3— J 16— (bmg —4- FRa L ) — meng —4- 5L } 2%
1)1l %
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4 75.0 mg N{6- FIE -2-[1- (2 R ) 14 gk —3- L ] mEng —4- B ) LB
(1-3-1, 0.20 mmol, 145 ).38.4 mg 4- JRMLAEERFEEE (0. 20 mmol, 148 ).17.3 mg
(9,9- IR -9/ NEIg -4, 5— 3 ) X ( ZRIEERE)  (0.03 mmol, 0.15%&).4.5 mg &
BEAE (IT) (0.02 mmol, 0. 1345 ) Ml 194.8 mgBRER4E (0. 60 mmol, 3 45E ) EVFT 900HL
TR N, V- IR EZ . A5 B FR S TRAE B TR N AE 105°C N 2 /o B OV R
BV KFRE, FEAT ] AN $hER/K W13 2 VR 2 pH B A 7. 50 3 M0e, @
T RER BRI, 152 35 mg FRAfL &4 (0. 08 mmol, 38.7%) .
[0318]  'H-NMR (400 MHz, DMSO-d6): & [ppm]l= 2.13 (s, 3H), 5.72 (s, 2H), 6.98
- 7.45 (m, 6H), 7.56 — 7.67 (m, 2M), 7.77 (d, 2H), 8.29 (d, 2H), 8.61 (d, 1),
9.91 (s, 1H), 10.57 (s, 1H).
[0319]  LC-MS:

{REEFE] © 0.96 min (¥ 1)

MS ES+: 454.2 [M+H]",
[0320]  HRIZAH A IR AR & FIERIGE R (SM = &ZIHERL) & TR &Y -
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THLNME (400 MMs,

- B85 fw, THYL 1013 48,

[0321]  sLjifafs] 2-2-3

N-{6—( HEWE —4- JLadk ) —2-[1- (- JUNEL ) —1/F W5/ -3 3L ] miiug —4- 3L } 2
2 1Ry ) 2%

7E N {2-[1-(2- FR5E ) —1 4 Mg —3— J J-6- (bie —4- FRE AL ) weng —4- 2 } 4Bt
e (S2iEf) 2-2-1) MMl &L L, 48 5.5 mg (0.01 mmol, 5.2%) A-{6-( “HENE -4- HR
H)-2-[1-(2- FFRAL ) 14 Wyl =3 JL ] mEng —4- 3L ) ZBERg B ONEEY .
[0322] 'H-NMR (400 MHz, DMSO-d6): & [ppm]= 2.08 (s, 3H), 5.70 (s, 2H), 6.86
- 7.14 (m, 4H), 7.19 - 7.33 (m, 6H), 7.53 (d, 1H), 7.64 (s, 1H), 7.69 (d, 1H),
8.52 — 8.62 (m, 4H), 10.92 (s, 1H).
[0323] LC-MS:

{REEmE] : 0.87 min (¥ 1)

MS ES+: 531.0 [M+H] .
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[0324]  SLJiEf] 2-2-4

N-{6—( _HEE —4- JE3E ) —2-[1- (2- FRIE ) — 1/~ g —3— 3 ] mng —4- 5t} -2-
I LG R A

TE N-{2-[1-(2- FRAE ) —1 4 Wyl =3 2 ]-6- (Mbne —4- R AL ) wing —4- 2 ) -2- F
AR OH i (SEHEf) 2-2-2) f & T, 4 8.0 mg (0.01 mmol, 8.3%) A-{6-( —Hk
WE —4- FEEIE ) 2-[1-(2- FFRHE ) — 14 Wyl 53— FE ] mgmg —4— S ) -2 B 2 Wi 4 i
R
[0325] 'H-NMR (300 MHz, DMSO-d6): & I[ppml= 3.36 (s, 3H), 4.04 (s, 2H), 5.73
(s, 2H), 6.85 — 7.15 (m, 4H), 7.20 - 7.35 (m, 6H), 7.54 (d, 1H), 7.61 - 7.71
(m, 2H), 8.52 — 8.68 (m, 4H), 10.35 (s, 1H),

[0326]  LC-MS:
{REEmFAE] « 1. 18 min (¥ 5)
MS ES+: 561.2 [M+H]".

[0327]  sLjfEafsl 2-3-1

2-[1-(4- L5 -2, 6 FRHE ) 14 M|k —3— J - (g —4- 2% ) — g —4, 6—
i (1) ] £

N GH,

$191.0 mg 2-[1-(4- 25K -2, 6— —F AL ) -1/~ Mg —3— J&& ] Mg —4, 6— %
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(1-2-2, 0.48 mmol, 1 4% ).93.7 mg 4- RMLAEEFREL (0.48 mmol, 14E ).41.8 mg
9,9- _HFE -9/ Wy —4,5- 3 ) XX (_ZEIEBE ) (0.07 mmol, 0.15 4% ).10.8 mg
ZBER (I1) (0.05 mmol, 0.13%4& ) Ml 471.0 mg BREZH: (1. 45 mmol, 3 M &) BIFT 2
ml PR N, - RS AR RIRR BB AR A A 105°CTIn# 1 /. KR
REVR AV HKFRRE, A IN SRR /K VEVRORAT 2 R &SV pHAE TR 2 8. 0. F " M)uEH,
JF i R (A2, 1931 53 mg AR S (0. 11 mmol, 23.2%) .
[0328] 'H-NMR (400 MHz, DMSO-d6): & I[ppm]= 1.25 (t, 3H), 4.0l (g, 2H), 5.64
(s, 2H), 5.83 (s, 1H), 6.66 (s, 2H), 6.75 ( “d”, 2H), 7.21 (“t”, 1H), 7.44
(“t”, 1), 7.71 (“d”, 2W), 7.78 (“d”, 1H), 8.27 ( “d”, 2H), 8.56 ( “d”,
1H), 9.44 (s, 1H).
[0329] LC-MS:

{REEmE] ¢ 1,21 min (79 5)

MS ES+: 474.2 [M+H]",
[0330]  HRIEAH A FIRFE TR & FIEIEE R (SM = &ZIHERL) & TR &Y -
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THGRIME 00 M

[0331]  SEAEFHHRE LG R (SM

BIRIEEL) 72 ERAR PR - &) -

OHMNMR GO0 MR

8 S fnpmis

- 1.28 min
WS ES* 851.2 (Meb]
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120
BM = ppm
4B 1,25 ﬁ sgig

es& e,

£, 1H), 840 (07,

TA (s br tHL 811
2H)

.sm m o4
€07, 1H). 840

»»;“
e 4

[0332]  sLjifafs] 2-5-1
2-({4-FH: —2-[1-(4- 28 -2, 6— & FHE ) -1 4 Wi -3- JE 1-6- (kg —4- JE4%
F ) mEng —5- FL ) AEHEL ) LT H %
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¥ 224.0 mg H--{[ T ( “HIE) Fkgidt 1 @3 ) 28R ) -2-[1-(4- 24
J-2,6— ECEHEL ) -1 4 W —3- JE A (b —4- ) mEngE -4, 6- % (2-3-12, 0. 35
mmol, 1) A1 109.1 mg M, NN =T HT ~1- 4 (aminium) ALY =KE W (0.35
mmol, 15 ) VAMRAE 1 mL M VUS04 BRI VA AL 2RI e 1 /) B ON
TREW) KRS, I &b/ BEE (9: 1) FEE BEHLUZE K5, SR8t 7
HAPRYE . BRI KRB R B ke, 152 39 mg FRAULA Y (0.073 mmol,
21. 1%)
[0333] 'H-NMR (300 MHz, DMSO-d6): & [ppm]= 1.25 (t, 3H), 3.66 — 3.79 (m, 2H),
3.86 — 4.09 (m, 4H), 5.63 (s, 2H), 5.8 (t, 1H), 6.66 — 6.87 (m, 4H), 7.20
(“t”, 1M, 7.43 (“t”, 1H), 7.78 (“d”, 1H), 7.85 (“d”, 2H), 8.30 ( “d”,
2H), 8.51 (“d”, 1), 9.20 (s, 1H).
[0334] LC-MS:

{REEmE] « 1,17 min (73 5)

MS ES+: 534.3 [M+H]".
[0335]  SLjfafs] 2-5-2

2-({2-[1-(4- 58Kk -2, 6— R ) —1/7 gl =3 J 14, 6— XU (MEWE —4- FLa At )
WA —5— i | L) ZBERIH %
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L

7E 2- ({4-EFE —2-[1- (4~ L5 -2, 6- R FHE ) —1 /4 Wyl —3— -6 (ki —4- &
R ) wEnE —5- ) AL ) AR AT R R 35 mg (57, 3Mmol, 16. 6%) FREUALA
Yo B R
[0336] 'H-NMR (300 MHz, DMSO-d6): & [ppm]= 1.25 (t, 3H), 3.76 — 3.88 (m, 2H),
3.93 - 4.14 (m, 4H), 5.67 (s, 2H), 6.20 (t, 1H), 6.78 ( “d”, 2H), 7.25 ( “t”,
1H), 7.48 (“t”, 1H), 7.82 — 7.98 (m, 5H), 8.32 - 8.46 (m, 5H), 9.52 (s, 2H).
[0337]  LC-MS :

{REEmE] « 1,24 min (79 5)

MS ES+: 611.4 [M+H]",
[0338]  AEWARF A

AT DA R DA I 52 2545 0 S AR 4 A 2 B A4 B4 7o ol < FH 72
[0339]  F St 9 75 B ik B AR 1) 2 e B — IR B 2 R . e i — IR, 1 2004 i
BN E B A A, Hod

o VIR, WA AR I, AR IRAT IR S R0 3 LA B (1 8, A

o PAMEARER Y DA P B R P HED I HME AR S I R A 3. i RS rE R E B N
A WA AR A e TR R o 20 B8R B A AR 98 B 9 A28, W AR A7 AR R 79 A Ao TR ) 5
AP IE
[0340] K SEHE GG R IRERE IR . A BUBIE —IRIN, 45 5 A 2200 58 2 s AR
23— B AE AR U368 I O R T 5 RSP ME
[0341] AW I5E 1.0 -

Bub 1 S 2

155 FH ) [8) 43 9358 6 Be & %% % (TR-FRET) B 52 5 & 75 A K B o #0140 A P01
Bub1— Iy 7, Brid il = i & A Bubl [ (FEH ) EALL M (2RI 704-1085) X H
#iltn Biosyntan (#Ak, 8 ) K6 BIKAE R -Ahx-VLLPKKSFAEPG (C- ¥ ABERZIE )
(R BABR A, I I R A 25 1) S AE Hib B e 4l i vh 3238, A N- o His6— FR&F, it 55 0 -
(Ni-NTA) F1 T HEFR A pE vk 2lifk. .
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[0342] ¥ St 24 {0 5 o, 72 [F) 0 ol FL RS o8 AR — XU At a8 11 S AS AR B2 1 5
FALAY) (0.1 nM.0.33 nM. 1.1 nM.3.8 nM.13 nM.44 nM.0. 15MM.0. 51HM. 1. 7MM.5. 9UM
200 . Ik B R, 8 AR FE B LR & 384- fLIE AL E MR (Greiner Bio—One,
Frickenhausen, fE[E ) fh RTIFHERE (1:3.4) 2 mM iAW, FAG6H1#% 100 5k 4a L &9
TSV (A DMSO ), MHCRE 50 nl A A5 A2 3043 A [R) 11 27 (1) 28 (IR il 30 Sl AL i
ERF . B, KK I E 22 P [50 mM Tris/HCL pH 7.5.10 mM SALEE (MgCl,) 200
mM S AL (KC1) < 1.0 mM AR5 FEEE (DTT) 0. 1 mM ARELEREN. 1% (v/v) Hi.0. 01% (w/v)
B EEE (BSA) 0. 005%(v/v) Trition X-100 (Sigma).lx 58470 EDTA [¥)4& (I B
FNEAY) (Roche) ] H1#) 200 Bubl (MR AGHE K HVEPEIE T Bubl i 23K B LU AE I 58 1
BN AVEEN EEAERH ~ 200 ng/mL) MRS T L EW), I IR AL 22°CIRE
15 min DL VB FIRE — $00500 52 A e S I N U 2 i O A 3uL iR =
TR (ATP, 10MM Z&IRIZ) I 1. 67 4 Va TR (AEDNE B2t rh ) TR (LM 298k
FE) SRIFME IR B RN . SR RIRAY) (BHL Z4RRL) 78 22°CHLE 60 min, Jf Hidxk
AN 5L EDTA ZKVAW (50 mM EDTA, £F 100 mM HEPES pH 7.5 #10. 2% (w/v) 2FILiE A& H
) SR f 1L B, BT IA EDTA ZKVE UL B TR-FRET A M55 (0. 20M 404 25 [ BE 18 3R —XL665
[Cisbio Bioassays, Codolet, VEHE 1 A0 1 nM iSRS — Z2F BR31E Merck Millipore,
B 3% 35-001] F10.4 nM LANCE EU-W1024 ric Pt — /MR 1gG Jufk [Perkin—Elmer, 7=
il 4T ADO0OT7, ] & il , nf LUF A3 B Cisbio Bioassays (8L — FCIRAL G — A5 101
PR TeG A D) o 15 I N TR A7 22°CiE— 20 & 1 h, BL I VAL IR RS 35
2B AW . HI , T 0 & R B R 22 F IR IR L ) Bu- B 5 - Uik B 5 m 45 &
ZIR A Z T P AEEARE 2 -XL665 MR EHRE, M - Mi=. AL ER,
{E TR-FRET “FEAR 15802545 41 Rubystar B¢ Pherastar ( i #15 H BMG Labtechnologies,
Offenburg, fE[E ) 8¢ Viewlux (Perkin-Elmer) Sl &E7E 330-350 nm K 2 J5AE 620 nm
1665 nm (156 KRG, I H GRS LEE (665 nm/622 nm) FITEBERRILIEMIHI =R FER
Yo R - ( =RAMHIRINER N = 0% =&/ 06 ) AE -(=ra e d o %A
= 100% = g KMl ) Bubl JEPERIPE (Gl 32-) XFREAL, B Edk A —b. mabBiH—1k
KA BEE IS 2 4- ZEEE TR (D, 0K, 1650, Hill ;Y = Max + (Min — Max) /(1
+ (X/IC50)Hill)) HKil5 1C50 fi.
[0343] AW I5E 2.0 -

IFE I 2

W B35 1 I Rg 4 B (% 7 M AR EPO-GmbH 1T HeLa—MaTu 1 HeLa-MaTu—ADR LA#F,
M ATCC 1T A M) A 1000-5000 M4HH / FLAYEE B (BT 540 i RIAEKIEZR ) HilR /e
96- fLZFER NI 200 wLEATE BHIENE T 10 % a2 i A KR 57 b 24 /N R
s ¥R (F SR ) A4 i g (S W30, RN I T AFKEE (0 uM
PLAAE 0.001-10 wM FE 377 = AR 29K 2N 0. 5% ) RIRA () Hr e 3% o5
(200 vL) BRHE VPR FE. AR YEE T RARES 4 K. @454
W Gt B E GG 5 B AE IR 20 w1/ S A 1% IR AR 15 4,
SRR 5T o R [F o A0 M KB =AM IR LA R PARFE = 8. @ inN 100 w1/
& R 1 0. 1% 45 RiA (pH 3. 0) R 4r e . g Se i 4 i H /K Be s = MR LU,

107



CN 105051030 A w B B

94/96 1
RPARAE I T I 100 w1/ IE AW 10% LB WEiEGkE. /£ 595 nm i
I I R A R R AR A B T AR AR YA (= 0% ) AR Ak

HEY 0 pm) AR (= 100% ), tHE 4% B 2etl, La it A A wH
S HEE 4 Z 8 AHE 1650 {H.

[0344] 1.

AR
G Bubt
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96,/96 1L

258 JBE08
282 {2808

[0346]  WI/EAEDZ=IE 2. 0 T Frik i 19, M4 A & B 4k &4 4041 HeLa-MaTu-ADR,
NCI-H460. DU145. Caco—2 F1 B16F10 40 II44H . F A 1C., ( 7R RN BT 50 %6 B 1]

WD) LA [mol/L] NEEAF RN

Imolilt ©

TEQT | 3BENT? L 1AEGE | 2sEar
43505 | ATE06 | 42ED7 | BARYT
F4B FOE07 | TEEOT L 10508 | 48507 | TEBGT
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