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Description

[0001] The present invention relates to substituted imidazopyridazine compounds of general formula | as described
and defined herein, to methods of preparing said compounds, to pharmaceutical compositions and combinations com-
prising said compounds, to the use of said compounds for manufacturing a pharmaceutical composition for the treatment
or prophylaxis of a disease, as well as to intermediate compounds useful in the preparation of said compounds.

BACKGROUND OF THE INVENTION

[0002] The present invention relates to chemical compounds that inhibit Mps-1 (Monopolar Spindle 1) kinase (also
known as Tyrosine Threonine Kinase, TTK). Mps-1 is a dual specificity Ser/Thr kinase which plays a key role in the
activation of the mitotic checkpoint (also known as spindle checkpoint, spindle assembly checkpoint) thereby ensuring
proper chromosome segregation during mitosis [Abrieu A et al., Cell, 2001, 106, 83-93]. Every dividing cell has to ensure
equal separation of the replicated chromosomes into the two daughter cells. Upon entry into mitosis, chromosomes are
attached at their kinetochores to the microtubules of the spindle apparatus. The mitotic checkpoint is a surveillance
mechanism that is active as long as unattached kinetochores are present and prevents mitotic cells from entering
anaphase and thereby completing cell division with unattached chromosomes [Suijkerbuijk SJ and Kops GJ, Biochemica
et Biophysica Acta, 2008, 1786, 24-31; Musacchio A and Salmon ED, Nat Rev Mol Cell Biol., 2007, 8, 379-93]. Once
all kinetochores are attached in a correct amphitelic, i.e. bipolar, fashion with the mitotic spindle, the checkpoint is
satisfied and the cell enters anaphase and proceeds through mitosis. The mitotic checkpoint consists of complex network
of a number of essential proteins, including members of the MAD (mitotic arrest deficient, MAD 1-3) and Bub (Budding
uninhibited by benzimidazole, Bub 1-3) families, the motor protein CENP-E, Mps-1 kinase as well as other components,
many of these being over-expressed in proliferating cells (e.g. cancer cells) and tissues [Yuan B et al., Clinical Cancer
Research, 2006, 12, 405-10]. The essential role of Mps-1 kinase activity in mitotic checkpoint signalling has been shown
by shRNA-silencing, chemical genetics as well as chemical inhibitors of Mps-1 kinase [Jelluma N et al., PLos ONE,
2008, 3, e2415; Jones MH et al., Current Biology, 2005, 15, 160-65; Dorer RK et al., Current Biology, 2005, 15, 1070-76;
Schmidt M et al., EMBO Reports, 2005, 6, 866-72].

There is ample evidence linking reduced but incomplete mitotic checkpoint function with aneuploidy and tumourigenesis
[Weaver BA and Cleveland DW, Cancer Research, 2007, 67, 10103-5; King RW, Biochimica et Biophysica Acta, 2008,
1786, 4-14]. In contrast, complete inhibition of the mitotic checkpoint has been recognised to resultin severe chromosome
missegregation and induction of apoptosis in tumour cells [Kops GJ et al., Nature Reviews Cancer, 2005, 5, 773-85;
Schmidt M and Medema RH, Cell Cycle, 2006, 5, 159-63; Schmidt M and Bastians H, Drug Resistance Updates, 2007,
10, 162-81]. Therefore, mitotic checkpoint abrogation through pharmacological inhibition of Mps-1 kinase or other com-
ponents of the mitotic checkpoint represents a new approach for the treatment of proliferative disorders including solid
tumours such as carcinomas and sarcomas and leukaemias and lymphoid malignancies or other disorders associated
with uncontrolled cellular proliferation.

[0003] Established anti-mitotic drugs such as vinca alkaloids, taxanes or epothilones activate the SAC inducing a
mitotic arrest either by stabilising or destabilising microtubule dynamics. This arrest prevents separation of sister chro-
matids to form the two daughter cells. Prolonged arrest in mitosis forces a cell either into mitotic exit without cytokinesis
or into mitotic catastrophe leading to cell death.

In contrast, inhibitors of Mps-1 induce a SAC inactivation that accelerates progression of cells through mitosis resulting
in severe chromosomal missegregation and finally in cell death.

[0004] These findings suggest that Mps-1 inhibitors should be of therapeutic value for the treatment of proliferative
disorders associated with enhanced uncontrolled proliferative cellular processes such as, for example, cancer, inflam-
mation, arthritis, viral diseases, neurodegenerative diseases such as Alzheimer’s disease, cardiovascular diseases, or
fungal diseases in a warm-blooded animal such as man. Therefore, inhibitors of Mps-1 represent valuable compounds
that should complement therapeutic options either as single agents or in combination with other drugs.

[0005] Different compounds have been disclosed in prior art which show an inhibitory effect on Mps-1 kinase.
WO02010/124826A1 discloses substituted imidazoquinoxaline compounds as inhibitors of Mps-1 kinase or TTK.
WO2011/026579A1 discloses substituted aminoquinoxalines as Mps-1 inhibitors. WO2011/063908A1,
WO02011/064328A1 as well as WO2011/063907 A1 disclose triazolopyridine derivates as inhibitors of Mps-1 kinase.
[0006] Imidazopyridazine derivates have been disclosed for the treatment or prophylaxis of different diseases:

WO 2007/038314 A2 (Bristol-Myers Squibb Company) relates to fused heterocyclic compounds useful as kinase
modulators, including MK2 modulation. In particular, WO 2007/038314 A2 relates to imidazo[1,2-b]pyridazines.

[0007] US patent application publication US 2008/0045536 A1 (Bristol-Myers Squibb Company) similarly relates to
fused heterocyclic compounds useful as kinase modulators, including MK2 modulation. In particular, it relates to imida-
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zo[1,2-b]pyridazines.

[0008] WO 2010/042699 A1 (Bristol-Myers Squibb Company) relates to fused heterocyclic compounds useful as
kinase modulators, particularly CK2 modulation. In particular, WO 2010/042699 A1 relates to imidazo[1,2-b]pyridazines
which are substituted with a nitrile group in position 3.

[0009] WO 2007/025090 A2 (Kalypsis, Inc.) relates to heterocyclic compounds useful as inhibitors of MEK kinase. In
particular, WO 2007/025090 A2 relates infer alia to imidazo[1,2-b]pyridazines.

[0010] WO 1998/08847 A1 (Pfizer, Inc.) relates to heterocyclic compounds useful as corticotropin releasing factor
(hormone) CRF (CRH) antagonists. In particular, WO 1998/08847 A1 relates inter alia to imidazo[1,2-b]pyridazines.
[0011] WO 2011/013729A1 discloses fused imidazole derivatives as Mps-1 inhibitors. Among the disclosed fused
imidazole derivates there are also imidazo[1,2-b]pyridazines. For example, WO 2011/013729A1 discloses compounds
of formula C1:

Z
X“ /V\
W
e)\\ N\/<
R / NHRB

A\(
O
C1

in which (X, Y, V, W) is (-N=, =CR1-, =N-, -CR7=), (-CR2=, =N-, =N-, -CR7=), (-N=, =CR-, =N-, -N=) or (-N=, =CR-,
-O-, -N=) ;

R8 is substituted or unsubstituted cycloalkyl ;
Z is a group represented by formula -NR3R# or a group represented by formula -ORS;

A is substituted or unsubstituted aromatic hydrocarbon ring, substituted or unsibstituted aromatic heterocyclic ring,
substituted or unsubstituted non-aromatic hydrocarbonring or substituted or unsubstituted non-aromatic heterocyclic
ring ;

R1, R3, R4, RS, and R® represent a large variety of substituents (see WO 2011/013729A1, e.g. claim 1).

[0012] The inventors of the present invention surprisingly observed that compounds of general formula | as described
and defined herein show a high activity in Mps-1 inhibition and show a high metabolic stability.

[0013] The state of the art described above does not describe the imidazopyridazine compounds of claims 1 to 4, or
a stereoisomer, a tautomer, an N-oxide, a hydrate, a solvate, or a salt thereof, or a mixture of same, as described and
defined herein, and as hereinafter referred to as "compounds of the present invention", or their pharmacological activity
and stability. It has now been found, and this constitutes the basis of the present invention, that said compounds of the
present invention have surprising and advantageous properties.

[0014] In particular, said compounds of the present invention have surprisingly been found to effectively inhibit Mps-
1 kinase and may therefore be used for the treatment or prophylaxis of diseases of uncontrolled cell growth, proliferation
and/or survival, inappropriate cellularimmune responses, or inappropriate cellular inflammatory responses or diseases
which are accompanied with uncontrolled cell growth, proliferation and/or survival, inappropriate cellular immune re-
sponses, or inappropriate cellular inflammatory responses, particularly in which the uncontrolled cell growth, proliferation
and/or survival, inappropriate cellular immune responses, or inappropriate cellular inflammatory responses is mediated
by Mps-1 kinase, such as, for example, haemotological tumours, solid tumours, and/or metastases thereof, e.g. leukae-
mias and myelodysplastic syndrome, malignant lymphomas, head and neck tumours including brain tumours and brain
metastases, tumours of the thorax including non-small cell and small cell lung tumours, gastrointestinal tumours, endo-
crine tumours, mammary and other gynaecological tumours, urological tumours including renal, bladder and prostate
tumours, skin tumours, and sarcomas, and/or metastases thereof.
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SUMMARY of the INVENTION

[0015] The present invention covers compounds of general formula | :

5
R
|
H.C
2" NH
/ g N
S N/
R3 N/
A
|
in which :
A is selected from the group consisting of:
* H * H * H
| | |
N N CN N CH3
CH3 O CH3 o 2 CH3 O 2
) ) )
* H * H
I I
OCH
N. 3 N.
CH3 @) CH3 S )
) )
wherein * indicates the point of attachment of said groups with the rest of the molecule ;
R3 represents a phenyl-X- group ; wherein said group is optionally substituted, identically or differently,
with 1, 2, 3, 4 or 5 R7 groups ;
R5 is selected from the group consisting of: H, (CH3),CH-, CHF -, CF3-, CF3-CHjy-, CF3-CH,-CH,-,

CF3-CH(OH)-, HO-CHy-, HO-C(CHg),-, HO-C(CH3),CHy-, HO-CH,-CH(OH)-, H3C-O-CH-, HoN-
CHo-CHo-, HoN-C(CHa),-, (CH3),N-CHo-, (CH3)oN-CHy-CHy-, (CH3),N-CHo-CHoy-CHo-, (CHa)oN-
C(CHa)y-, H3C-S(=0),-CHyr, H3C-S(=0)5-CHy-CHy-, HO-S(=0),-CHo-, HO-S(=0)-CH,-CH,-, NC-
CHa-, H3C-C(=0)-N(H)-CH, H3C-C(=0)-N(H)-CH,-CHy-, HoN-C(=0)-CHo-, (CH3),N-C(=0)-CH,-,
HaC-N(H)-C(=0)-N(CH3)-CH,-CH,-,

—)

)

© 00 ¢ OC

OH
)

()]

) ) ) ) )
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CH

| 3

OO

ik

) ) ) ) ) ) )

A O . :

R6, R6a and R6P

R7

X

\ O
CH CH, CH, )\
H,C” * CH,
)

wherein * indicates the point of attachment of said groups with the rest of the molecule ;
represent, independently from each other, a hydrogen atom, or a C4-Cg-alkyl- group ;

represents a hydrogen or halogen atom, or a HO-, -CN, C,-Cg-alkoxy-, C4-Cg-alkyl-, halo-
C.-Cg-alkyl-, H,N-C;-Cg-alkyl-, HO-C4-Cg-alkyl-, C,-Cg-alkenyl, 3- to 7-membered heterocy-
cloalkyl-, -C(=O)N(H)R®2, -N(R62)R8b, _N(H)C(=0)R® or -SR® group ;

represents O;

or a stereoisomer, a tautomer, an N-oxide, a hydrate, a solvate, or a salt thereof, or a mixture of same.

[0016] The present invention also relates to methods of preparing said compounds, to pharmaceutical compositions
and combinations comprising said compounds, and to the use of said compounds for manufacturing a pharmaceutical
composition for the treatment or prophylaxis of a disease.

DETAILLED DESCRIPTION of the INVENTION

[0017] The terms as mentioned in the present text have preferably the following meanings :
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The term "halogen atom" or "halo-" is to be understood as meaning a fluorine, chlorine, bromine or iodine atom,
preferably a fluorine, chlorine, bromine or iodine atom.

The term "C4-Cg-alkyl" is to be understood as preferably meaning a linear or branched, saturated, monovalent
hydrocarbon group having 1, 2, 3, 4, 5, or 6 carbon atoms, e.g. a methyl, ethyl, propyl, butyl, pentyl, hexyl, iso-
propyl, iso-butyl, sec-butyl, tert-butyl, iso-pentyl, 2-methylbutyl, 1-methylbutyl, 1-ethylpropyl, 1,2-dimethylpropyl,
neo-pentyl, 1,1-dimethylpropyl, 4-methylpentyl, 3-methylpentyl, 2-methylpentyl, 1-methylpentyl, 2-ethylbutyl, 1-
ethylbutyl, 3,3-dimethylbutyl, 2,2-dimethylbutyl, 1,1-dimethylbutyl, 2,3-dimethylbutyl, 1,3-dimethylbutyl, or 1,2-
dimethylbutyl group, or an isomer thereof. Particularly, said group has 1, 2, 3 or 4 carbon atoms ("C-C,-alkyl"), e.g.
a methyl, ethyl, propyl, butyl, iso-propyl, iso-butyl, sec-butyl, tert-butyl group, more particularly 1, 2 or 3 carbon atoms
("C4-Cs-alkyl"), e.g. a methyl, ethyl, n-propyl- or iso-propyl group.

The term "halo-C4-Cg-alky!" is to be understood as preferably meaning a linear or branched, saturated, monovalent
hydrocarbon group in which the term "C4-Cg-alkyl" is defined supra, and in which one or more hydrogen atoms is
replaced by a halogen atom, in identically or differently, i.e. one halogen atom being independent from another.
Particularly, said halogen atom is F. Said halo-C-Cg-alkyl group is, for example, -CF3, -CHF,, -CH,F, -CF,CF3, or
-CH,CF3.

The term "C;-Cg-alkoxy" is to be understood as preferably meaning a linear or branched, saturated, monovalent,
hydrocarbon group of formula -O-C4-Cg-alkyl, in which the term "C4-Cg-alkyl" is defined supra, e.g. a methoxy,
ethoxy, n-propoxy, iso-propoxy, n-butoxy, iso-butoxy, tert-butoxy, sec-butoxy, pentoxy, iso-pentoxy, or n-hexoxy
group, or an isomer thereof.

The term "halo-C,-Cg-alkoxy" is to be understood as preferably meaning alinear or branched, saturated, monovalent
C-Cg-alkoxy group, as defined supra, in which one or more of the hydrogen atoms is/are replaced, in identically or
differently, by one or more halogen atoms. Particularly, said halogen atom is F. Said halo-C4-Cg-alkoxy group is,
for example, -OCF3, -OCHF,, -OCH,F, -OCF,CFj3, or -OCH,CF3.

The term "C,-Cg-alkoxy-C4-Cg-alkyl" is to be understood as preferably meaning a linear or branched, saturated,
monovalent C4-Cg-alkyl group, as defined supra, in which one or more of the hydrogen atoms is replaced, in identically
or differently, by a C4-Cg-alkoxy group, as defined supra, e.g. methoxyalkyl, ethoxyalkyl, propyloxyalkyl, iso-pro-
poxyalkyl, butoxyalkyl, iso-butoxyalkyl, tert-butoxyalkyl, sec-butoxyalkyl, pentyloxyalkyl, iso-pentyloxyalkyl, hexy-
loxyalkyl group, or an isomer thereof.

The term "halo-C4-Cg-alkoxy-C-Cg-alkyl" is to be understood as preferably meaning a linear or branched, saturated,
monovalent C,-Cg-alkoxy-C4-Cg-alkyl group, as defined supra, in which one or more of the hydrogen atoms is/are
replaced, in identically or differently, by one or more halogen atoms. Particularly, said halogen atom is F. Said halo-
C4-Cg-alkoxy-C4-Cg-alkyl group is, for example, -CH,CH,OCF;, -CH,CH,OCHF,, -CH,CH,OCH,F,
-CH,CH,OCF,CF3, or -CH,CH,OCH,CF,.

The term "C,-Cg-alkenyl" is to be understood as preferably meaning a linear or branched, monovalent hydrocarbon
group, which contains one or more double bonds, and which has 2, 3, 4, 5 or 6 carbon atoms, particularly 2 or 3
carbon atoms ("C,-Cs-alkenyl"), it being understood that in the case in which said alkenyl group contains more than
one double bond, then said double bonds may be isolated from, or conjugated with, each other. Said alkenyl group
is, for example, a vinyl, allyl, (E)-2-methylvinyl, (Z)-2-methylvinyl, homoallyl, (E)-but-2-enyl, (Z)-but-2-enyl, (E)-but-
1-enyl, (Z2)-but-1-enyl, pent-4-enyl, (E)-pent-3-enyl, (Z)-pent-3-enyl, (E)-pent-2-enyl, (Z)-pent-2-enyl, (E)-pent-1-
enyl, (Z)-pent-1-enyl, hex-5-enyl, (E)-hex-4-enyl, (Z)-hex-4-enyl, (E)-hex-3-enyl, (Z)-hex-3-enyl, (E)-hex-2-enyl,
(Z)-hex-2-enyl, (E)-hex-1-enyl, (Z)-hex-1-enyl, isopropenyl, 2-methylprop-2-enyl, 1-methylprop-2-enyl, 2-methyl-
prop-1-enyl, (E)-1-methylprop-1-enyl, (Z)-1-methylprop-1-enyl, 3-methylbut-3-enyl, 2-methylbut-3-enyl, 1-methyl-
but-3-enyl, 3-methylbut-2-enyl, (E)-2-methylbut-2-enyl, (Z)-2-methylbut-2-enyl, (E)-1-methylbut-2-enyl, (Z)-1-meth-
ylbut-2-enyl, (E)-3-methylbut-1-enyl, (Z)-3-methylbut-1-enyl, (E)-2-methylbut-1-enyl, (Z)-2-methylbut-1-enyl, (E)-1-
methylbut-1-enyl, (Z)-1-methylbut-1-enyl, 1,1-dimethylprop-2-enyl, 1-ethylprop-1-enyl, 1-propylvinyl, 1-isopropylvi-
nyl, 4-methylpent-4-enyl, 3-methylpent-4-enyl, 2-methylpent-4-enyl, 1-methylpent-4-enyl, 4-methylpent-3-enyl, (E)-
3-methylpent-3-enyl, (Z)-3-methylpent-3-enyl, (E)-2-methylpent-3-enyl, (Z)-2-methylpent-3-enyl, (E)-1-methylpent-
3-enyl, (Z)-1-methylpent-3-enyl, (E)-4-methylpent-2-enyl, (Z)-4-methylpent-2-enyl, (E)-3-methylpent-2-enyl, (Z)-3-
methylpent-2-enyl, (E)-2-methylpent-2-enyl, (Z)-2-methylpent-2-enyl, (E)-1-methylpent-2-enyl, (Z)-1-methylpent-2-
enyl, (E)-4-methylpent-1-enyl, (Z)-4-methylpent-1-enyl, (E)-3-methylpent-1-enyl, (Z)-3-methylpent-1-enyl, (E)-2-
methylpent-1-enyl, (Z)-2-methylpent-1-enyl, (E)-1-methylpent-1-enyl, (Z)-1-methylpent-1-enyl, 3-ethylbut-3-enyl, 2-
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ethylbut-3-enyl, 1-ethylbut-3-enyl, (E)-3-ethylbut-2-enyl, (Z)-3-ethylbut-2-enyl, (E)-2-ethylbut-2-enyl, (Z)-2-ethylbut-
2-enyl, (E)-1-ethylbut-2-enyl, (Z)-1-ethylbut-2-enyl, (E)-3-ethylbut-1-enyl, (Z)-3-ethylbut-1-enyl, 2-ethylbut-1-enyl,
(E)-1-ethylbut-1-enyl, (Z)-1-ethylbut-1-enyl, 2-propylprop-2-enyl, 1-propylprop-2-enyl, 2-isopropylprop-2-enyl, 1-iso-
propylprop-2-enyl, (E)-2-propylprop-1-enyl, (Z)-2-propylprop-1-enyl, (E)-1-propylprop-1-enyl, (Z)-1-propylprop-1-
enyl, (E)-2-isopropylprop-1-enyl, (Z)-2-isopropylprop-1-enyl, (E)-1-isopropylprop-1-enyl, (Z)-1-isopropylprop-1-enyl,
(E)-3,3-dimethylprop-1-enyl, (Z2)-3,3-dimethylprop-1-enyl, 1-(1,1-dimethylethyl)ethenyl, buta-1,3-dienyl, penta-1,4-
dienyl, hexa-1,5-dienyl, or methylhexadienyl group. Particularly, said group is vinyl or allyl.

The term "C,-Cg-alkynyl" is to be understood as preferably meaning a linear or branched, monovalent hydrocarbon
group which contains one or more triple bonds, and which contains 2, 3, 4, 5 or 6 carbon atoms, particularly 2 or 3
carbon atoms ("C,-Cs-alkynyl"). Said C,-Cg-alkynyl group is, for example, 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 group. Particularly, said alkynyl group is ethy-
nyl, prop-1-ynyl, or prop-2-inyl.

The term "C3-Cg-cycloalkyl" is to be understood as meaning a saturated, monovalent, mono-, or bicyclic hydrocarbon
ring which contains 3, 4, 5 or 6 carbon atoms ("C3-Cg-cycloalkyl"). Said C3-Cg-cycloalkyl group is for example, a
monocyclic hydrocarbon ring, e.g. a cyclopropyl, cyclobutyl, cyclopentyl, or cyclohexyl or a bicyclic hydrocarbon ring.

The term "C4-Cg-cycloalkenyl" is to be understood as preferably meaning a monovalent, mono-, or bicyclic hydro-
carbon ring which contains 4, 5, 6, 7 or 8 carbon atoms and one, two, three or four double bonds, in conjugation or
not, as the size of said cycloalkenyl ring allows. Said C4-Cg-cycloalkenyl group is for example, a monocyclic hydro-
carbonring, e.g. a cyclobutenyl, cyclopentenyl, or cyclohexenyl or a bicyclic hydrocarbon ring, e.g. a cylooctadienyl
ring.

The term "3- to 7-membered heterocycloalkyl", is to be understood as meaning a saturated, monovalent, mono- or
bicyclic hydrocarbon ring which contains 2, 3, 4, 5, or 6 carbon atoms, and one or more heteroatom-containing
groups selected from C(=0), O, S, S(=0), S(=0),, NR?, in which R2 represents a hydrogen atom, or a C4-Cg-alkyl-
or halo-C4-Cg-alkyl- group ; it being possible for said heterocycloalkyl group to be attached to the rest of the molecule
via any one of the carbon atoms or, if present, the nitrogen atom.

[0018] Particularly, said 3- to 7-membered heterocycloalkyl can contain 2, 3, 4, or 5 carbon atoms, and one or more
of the above-mentioned heteroatom-containing groups (a "3- to 6-membered heterocycloalkyl"), more particularly said
heterocycloalkyl can contain 4 or 5 carbon atoms, and one or more of the above-mentioned heteroatom-containing
groups (a "b- to 6-membered heterocycloalkyl").

[0019] Particularly, withoutbeing limited thereto, said heterocycloalkyl can be a 4-memberedring, such as an azetidinyl,
oxetanyl, or a 5-membered ring, such as tetrahydrofuranyl, dioxolinyl, pyrrolidinyl, imidazolidinyl, pyrazolidinyl, pyrrolinyl,
or a 6-membered ring, such as tetrahydropyranyl, piperidinyl, morpholinyl, dithianyl, thiomorpholinyl, piperazinyl, or
trithianyl, or a 7-membered ring, such as a diazepanyl ring, for example. Optionally, said heterocycloalkyl can be benzo
fused.

[0020] Said heterocyclyl can be bicyclic, such as, without being limited thereto, a 5,5-membered ring, e.g. a hexahydro-
cyclopenta[c]pyrrol-2(1H)-yl) ring, or a 5,6-membered bicyclic ring, e.g. a hexahydropyrrolo[1,2-alpyrazin-2(1H)-yl ring,
or for example.

[0021] As mentioned supra, said nitrogen atom-containing ring can be partially unsaturated, i.e. it can contain one or
more double bonds, such as, without being limited thereto, a 2,5-dihydro-1H-pyrrolyl, 4H-[1,3,4]thiadiazinyl, 4,5-dihy-
drooxazolyl, or 4H-[1,4]thiazinyl ring, for example, or, it may be benzo-fused, such as, without being limited thereto, a
dihydroisoquinolinyl ring, for example.

[0022] The term "4-to 8-membered heterocycloalkenyl", is to be understood as meaning an unsaturated, monovalent,
mono- or bicyclic hydrocarbon ring which contains 4, 5, 6, 7 or 8 carbon atoms, and one or more heteroatom-containing
groups selected from C(=0), O, S, S(=0), S(=0),, NR?, in which R2 represents a hydrogen atom, or a C4-Cg-alkyl- or
halo-C4-Cg-alkyl- group ; it being possible for said heterocycloalkenyl group to be attached to the rest of the molecule
via any one of the carbon atoms or, if present, the nitrogen atom. Examples of said heterocycloalkenyl may contain one
or more double bonds, e.g. 4H-pyranyl, 2H-pyranyl, 3H-diazirinyl, 2,5-dihydro-1H-pyrrolyl, [1,3]dioxolyl, 4H-[1,3,4]thia-
diazinyl, 2,5-dihydrofuranyl, 2,3-dihydrofuranyl, 2,5-dihydrothiophenyl, 2,3-dihydrothiophenyl, 4,5-dihydrooxazolyl, or
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4H-[1,4]thiazinyl group, or, it may be benzo fused.

[0023] The term "aryl"is to be understood as preferably meaning a monovalent, aromatic or partially aromatic, mono-,
or bi- or tricyclic hydrocarbon ring having 6, 7, 8,9, 10, 11, 12, 13 or 14 carbon atoms (a "Cg-C4-aryl" group), particularly
a ring having 6 carbon atoms (a "Cg-aryl" group), e.g. a phenyl group; or a biphenyl group, or a ring having 9 carbon
atoms (a "Cg-aryl" group), e.g. an indanyl or indenyl group, or a ring having 10 carbon atoms (a "C,g-aryl" group), e.g.
a tetralinyl, dihydronaphthyl, or naphthyl group, or a ring having 13 carbon atoms, (a "C4s-aryl" group), e.g. a fluorenyl
group, or a ring having 14 carbon atoms, (a "C44-aryl" group), e.g. an anthranyl group.

[0024] The term "heteroaryl" is understood as preferably meaning a monovalent, monocyclic-, bicyclic- or tricyclic
aromatic ring system having 5, 6, 7, 8, 9, 10, 11, 12, 13 or 14 ring atoms (a "5- to 14-membered heteroaryl" group),
particularly 5 or 6 or 9 or 10 atoms, and which contains at least one heteroatom which may be identical or different, said
heteroatom being such as oxygen, nitrogen or sulfur, and in addition in each case can be benzocondensed. Particularly,
heteroaryl is selected from thienyl, furanyl, pyrrolyl, oxazolyl, thiazolyl, imidazolyl, pyrazolyl, isoxazolyl, isothiazolyl,
oxadiazolyl, triazolyl, thiadiazolyl, thia-4H-pyrazolyl etc., and benzo derivatives thereof, such as, for example, benzo-
furanyl, benzothienyl, benzoxazolyl, benzisoxazolyl, benzimidazolyl, benzotriazolyl, indazolyl, indolyl, isoindolyl, efc.; or
pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, triazinyl, etc., and benzo derivatives thereof, such as, for example, quinolinyl,
quinazolinyl, isoquinolinyl, etc.; or azocinyl, indolizinyl, purinyl, efc., and benzo derivatives thereof; or cinnolinyl, phthalazi-
nyl, quinazolinyl, quinoxalinyl, naphthpyridinyl, pteridinyl, carbazolyl, acridinyl, phenazinyl, phenothiazinyl, phenoxazinyl,
xanthenyl, or oxepinyl, efc..

[0025] 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.

[0026] The term "C4-Cg", as used throughout this text, e.g. in the context of the definition of "C4-Cg-alkyl",
"C4-Cg-haloalkyl", "C4-Cg-alkoxy", or "C4-Cg-haloalkoxy" is to be understood as meaning an alkyl group having a finite
number of carbon atoms of 1t0 6, i.e. 1,2, 3, 4, 5, or 6 carbon atoms. Itis to be understood further that said term "C4-Cg"
is to be interpreted as any sub-range comprised therein, e.g. C4-Cg, C,-C5, C3-Cy4, C4-Cy, C4-Cj3, C4-C4, C4-C5, C4-Cg;
particularly C4-C,, C4-C3, C4-C4, C4-Cs, C4-Cq more particularly C4-Cy4; in the case of "C4-Cg-haloalkyl" or
"C1-Cg-haloalkoxy" even more particularly C¢-C,.

[0027] Similarly, as used herein, the term "C,-Cg", as used throughout this text, e.g. in the context of the definitions
of "C,-Cg-alkenyl" and "C,-Cg-alkynyl", is to be understood as meaning an alkenyl group or an alkynyl group having a
finite number of carbon atoms of 2 to 6, i.e. 2, 3, 4, 5, or 6 carbon atoms. It is to be understood further that said term
"C,-Cg" is to be interpreted as any sub-range comprised therein, e.g. C,-Cg, C3-C5, C3-Cy4, C»-C3, C5-Cy4, Co-Cg; par-
ticularly C,-Cj.

[0028] Further, as used herein, the term "C5-Cg", as used throughout this text, e.g. in the context of the definition of
"C3-Cg-cycloalkyl", is to be understood as meaning a cycloalkyl group having a finite number of carbon atoms of 3 to 6,
i.e. 3, 4,5 or6 carbon atoms. It is to be understood further that said term "C5-Cg¢" is to be interpreted as any sub-range
comprised therein, e.g. C3-Cg, C4-C5, C3-C5, C3-C4, C4-Cg, C5-Cyg; particularly C3-Ceg.

[0029] The term "substituted" means that one or more hydrogens on the designated atom is replaced with a selection
from the indicated group, provided that the designated atom’s normal valency under the existing circumstances is not
exceeded, and that the substitution results in a stable compound. Combinations of substituents and/or variables are
permissible only if such combinations result in stable compounds.

[0030] The term "optionally substituted" means optional substitution with the specified groups, radicals or moieties.
[0031] Ring system substituent means a substituent attached to an aromatic or nonaromatic ring system which, for
example, replaces an available hydrogen on the ring system.

[0032] As used herein, the term "leaving group" refers to an atom or a group of atoms that is displaced in a chemical
reaction as stable species taking with it the bonding electrons. Preferably, a leaving group is selected from the group
comprising: halo, in particular chloro, bromo or iodo, methanesulfonyloxy, p-toluenesulfonyloxy, trifluoromethanesulfo-
nyloxy, nonafluorobutanesulfonyloxy, (4-bromo-benzene)sulfonyloxy, (4-nitro-benzene)sulfonyloxy, (2-nitro-ben-
zene)-sulfonyloxy, (4-isopropyl-benzene)sulfonyloxy, (2,4,6-tri-isopropyl-benzene)-sulfonyloxy, (2,4,6-trimethyl-ben-
zene)sulfonyloxy, (4-tertbutyl-benzene)sulfonyloxy, benzenesulfonyloxy, and (4-methoxy-benzene)sulfonyloxy.

[0033] As used herein, the term "one or more times", e.g. in the definition of the substituents of the compounds of the
general formulae of the present invention, is understood as meaning "one, two, three, four or five times, particularly one,
two, three or four times, more particularly one, two or three times, even more particularly one or two times".

[0034] Where the plural form of the word compounds, salts, polymorphs, hydrates, solvates and the like, is used herein,
this is taken to mean also a single compound, salt, polymorph, isomer, hydrate, solvate or the like.

[0035] By "stable compound’ or "stable structure" is meant a compound that is sufficiently robust to survive isolation
to a useful degree of purity from a reaction mixture, and formulation into an efficacious therapeutic agent.

[0036] In accordance with a first aspect, the present invention is directed to compounds of general formula | :
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is selected from the group consisting of:
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N N CN CH,
CH, O CH3 ) 2 CH O 2
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3
)

* H * H
| |
OCH
N 3 N
Z CH, S .

CH, O

) )
wherein * indicates the point of attachment of said groups with the rest of the molecule ;

represents a phenyl-X- group ; wherein said group is optionally substituted, identically or differently,
with 1, 2, 3, 4 or 5 R7 groups ;

is selected from the group consisting of:

H, (CH3),CH-, CHF 5, CF3-, CF3-CH,-, CF 3-CHy-CH -, CF 3-CH(OH)-, HO-CH,-, HO-C(CHj),-, HO-
C(CH3),CHy, HO-CH,-CH(OH)-, HyC-O-CHy-, HoN-CHy-CHy-, HoN-C(CHg)y-, (CH3)oN-CHy-,
(CH3)oN-CHy-CHy-,  (CHg),N-CHo-CHy-CHy-,  (CH3)oN-C(CHg)p-,  HaC-S(=0),-CHy,  HaC-
S(=0),-CHy-CHy-, HO-S(=0),-CHy-, HO-S(=0),-CHy-CHy-, NC-CHy-, H3C-C(=0)-N(H)-CHy, H3C-
C(=0)-N(H)-CH,-CH,-, HoN-C(=0)-CH,-, (CH3),N-C(=0)-CHy-, H4C-
N(H)-C(=0)-N(CH3)-CH»-CH,-,

—)

o)

C 00 OC

OH
)

w

) ) ) ) )
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N=N
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\ N/ \NH
A N\CH2 N4 CH,

wherein * indicates the point of attachment of said groups with the rest of the molecule ;

R8, R%a, and R6b  represent, independently from each other, a hydrogen atom, or a C4-Cg-alkyl- group ;

R7

X

[0037]

represents a hydrogen or halogen atom, or a HO-, -CN, C,-Cg-alkoxy-, C4-Cg-alkyl-, halo-
C.-Cg-alkyl-, H,N-C;-Cg-alkyl-, HO-C4-Cg-alkyl-, C,-Cg-alkenyl, 3- to 7-membered heterocy-
cloalkyl-, -C(=0)N(H)R®2, -N(R62)R6b, -N(H)C(=0)R® or -SR® group ;

represents O.

As defined supra, A is selected from the group consisting of:
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* H * H * H
| | |
N N CN N CH3
CH3 O CH3 O CH3 O l
) ) )
* H *
| |
N OCH3 N
CH3 (0] CH3 S

)

[0038] The invention relates to compounds of formula |, supra, wherein:

R3  is phenyl-X-.

R3 is optionally substituted, identically or differently, with 1, 2, 3, 4 or 5 R7 groups.

[0039] In a preferred embodiment, the invention relates to compounds of formula |, wherein R3 is optionally substituted,

identically or differently, with 1 or 2 R7 groups.
[0040] In another preferred embodiment, the invention relates to compounds of formula |, wherein R3 is selected from

the group consisting of:
CH,
©\ > @\
O* CH, o"
) ) )

H,C
O *
)
"0
0] 0 * o*

- /©\ ©/OH ©\

CH3 Hsc CH3 CN

) ) )
O *
0" HO

0] 0]

H,C” \©\ H,C” \© H,C
HSC\
. CH
O ) ) ) 3

)

)
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[0041] The invention relates to compounds of formula |, supra, wherein :
R5 is selected from the group consisting of:

H, (CH3)oCH-, CHF,-, CFs, CF3-CHy-, CF3-CHy-CH,-, CF3-CH(OH)-, HO-CH,-, HO-C(CHj),-, HO-
C(CH3)yCHy-, HO-CHy-CH(OH)-, H3C-O-CHy-, HoN-CHy-CHy-, HoN-C(CHg)y-, (CH3)N-CHap-, (CHg)oN-
CH,-CHy-, (CH3)yN-CHy-CHy-CHy-, (CH3)oN-C(CHg)p-, HaC-S(=0)p-CHy-, H3C-S(=0),-CHy-CHy-, HO-
S(=0)y-CHy-, HO-S(=0)y-CHy-CHy-, NC-CHy-, HaC-C(=0)-N(H)-CH,, H3C-C(=0)-N(H)-CH,-CHy-, H,N-
C(=0)-CHy-, (CH3),N-C(=0)-CHy-, H3C-N(H)-C(=0)-N(CH3)-CH,-CHo-,

0
0] || O\/O
0 S S g7
* * * OH * * * *
) ) ) ) ) ) ) )

* * * HSC * CH3 * *
) ) ) ) ) )
N/ H CH
| FQ _F | [ .
N o /N /N —N /N—N\
N N \ N NH
\ / \ / N N\CH2 AN
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[0042] In another preferred embodiment, with respect to compounds of formula |, supra, R® represents a 1,1,1-trif-
luoroethyl group.
[0043] The invention relates to compounds of formula |, supra, wherein :

R6, R6a, and R®b represent, independently from each other, a hydrogen atom, or a C4-Cg-alkyl- group.
[0044] The invention relates to compounds of formula |, supra, wherein :

R7 represents a hydrogen or halogen atom, or a HO-, -CN, C4-Cg-alkoxy-, C4-Cg-alkyl-, halo-C4-Cg-alkyl-, HO-
C4-Cg-alkyl-, HoN-C4-Cg-alkyl-, C,-Cg-alkenyl, 3- to 7-membered heterocycloalkyl, -C(=O)N(H)R62, -N(R6a)R6b,
-N(H)C(=0O)R® or -SR® group.

[0045] In an embodiment of the above-mentioned aspects, the invention relates to compounds of formula |, according
to any of the above-mentioned embodiments, in the form of or a stereoisomer, a tautomer, an N-oxide, a hydrate, a
solvate, or a salt thereof, or a mixture of same.

[0046] It is to be understood that the present invention relates also to any combination of the preferred embodiments
described above.

[0047] More particularly still, the present invention covers compounds of general formula | which are disclosed in the
Experimental Section of this text, infra.

[0048] The compounds of this invention may contain one or more asymmetric centre, depending upon the location
and nature of the various substituents desired. Asymmetric carbon atoms may be present in the (R) or (S) configuration,
resulting in racemic mixtures in the case of a single asymmetric centre, and diastereomeric mixtures in the case of
multiple asymmetric centres. In certain instances, asymmetry may also be present due to restricted rotation about a
given bond, for example, the central bond adjoining two substituted aromatic rings of the specified compounds.

[0049] Substituents on a ring may also be present in either cis or trans form. It is intended that all such configurations
(including enantiomers and diastereomers), are included within the scope of the present invention.

[0050] Preferred compounds are those which produce the more desirable biological activity. Separated, pure or partially
purified isomers and stereoisomers or racemic or diastereomeric mixtures of the compounds of this invention are also
included within the scope of the present invention. The purification and the separation of such materials can be accom-
plished by standard techniques known in the art.

[0051] The optical isomers can be obtained by resolution of the racemic mixtures according to conventional processes,
for example, by the formation of diastereoisomeric salts using an optically active acid or base or formation of covalent
diastereomers. Examples of appropriate acids are tartaric, diacetyltartaric, ditoluoyltartaric and camphorsulfonic acid.
Mixtures of diastereoisomers can be separated into their individual diastereomers on the basis of their physical and/or
chemical differences by methods known in the art, for example, by chromatography or fractional crystallisation. The
optically active bases or acids are then liberated from the separated diastereomeric salts. A different process for sepa-
ration of optical isomers involves the use of chiral chromatography (e.g., chiral HPLC columns), with or without conven-
tional derivatisation, optimally chosen to maximise the separation of the enantiomers. Suitable chiral HPLC columns are
manufactured by Diacel, e.g., Chiracel OD and Chiracel OJ among many others, all routinely selectable. Enzymatic
separations, with or without derivatisation, are also useful. The optically active compounds of this invention can likewise
be obtained by chiral syntheses utilizing optically active starting materials.

[0052] In order to limit different types of isomers from each other reference is made to IUPAC Rules Section E (Pure
Appl Chem 45, 11-30, 1976).

[0053] The present invention includes all possible stereoisomers of the compounds of the present invention as single
sterecisomers, or as any mixture of said stereoisomers, in any ratio. Isolation of a single stereoisomer, e.g. a single
enantiomer or a single diastereomer, of a compound of the present invention may be achieved by any suitable state of
the art method, such as chromatography, especially chiral chromatography, for example.

[0054] Further, 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 heteroaryl group for example can exist as a 1 H tautomer, or
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a 2H tautomer, or even a mixture in any amount of the two tautomers, or a triazole moiety for example can exist as a 1
H tautomer, a 2H tautomer, or a 4H tautomer, or even a mixture in any amount of said 1 H, 2H and 4H tautomers, namely :

H

N N N
\« \N \(/ \NH \(/ \N
1H-tautomer 2H-tautomer 4H-tautomer

[0055] The present invention includes all possible tautomers of the compounds of the present invention as single
tautomers, or as any mixture of said tautomers, in any ratio.

[0056] Further, the compounds of the present invention can exist as N-oxides, which are defined in that at least one
nitrogen of the compounds of the present invention is oxidised. The present invention includes all such possible N-oxides.
[0057] 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.

[0058] The compounds of the present invention can exist as a hydrate, or as a solvate, wherein the compounds of the
present invention contain polar solvents, in particular water, methanol or ethanol for example as structural element of
the crystal lattice of the compounds. The amount of polar solvents, in particular water, may exist in a stoichiometric or
non-stoichiometric ratio. In the case of stoichiometric solvates, e.g. a hydrate, hemi-, (semi-), mono-, sesqui-, di-, tri-,
tetra-, penta- efc. solvates or hydrates, respectively, are possible. The present invention includes all such hydrates or
solvates.

[0059] In an embodiment of the above-mentioned aspects, the invention relates to compounds of formula |, according
to any of the above-mentioned embodiments, in the form of or a stereoisomer, a tautomer, an N-oxide, a hydrate, a
solvate, or a salt thereof, or a mixture of same.

[0060] The compounds of the present invention have surprisingly been found to effectively inhibit Mps-1 kinase and
may therefore be used for the treatment or prophylaxis of diseases of uncontrolled cell growth, proliferation and/or
survival, inappropriate cellular immune responses, or inappropriate cellular inflammatory responses or diseases which
are accompanied with uncontrolled cell growth, proliferation and/or survival, inappropriate cellular inmune responses,
or inappropriate cellular inflammatory responses, particularly in which the uncontrolled cell growth, proliferation and/or
survival, inappropriate cellularimmune responses, or inappropriate cellular inflammatory responses is mediated by Mps-
1 kinase, such as, for example, haemotological tumours, solid tumours, and/or metastases thereof, e.g. leukaemias and
myelodysplastic syndrome, malignant lymphomas, head and neck tumours including brain tumours and brain metastases,
tumours of the thorax including non-small cell and small cell lung tumours, gastrointestinal tumours, endocrine tumours,
mammary and other gynaecological tumours, urological tumours including renal, bladder and prostate tumours, skin
tumours, and sarcomas, and/or metastases thereof.

[0061] Therefore, the compounds of formula |, supra, are expected to be valuable as therapeutic agents.

[0062] Accordingly, in another embodiment, the present invention is directed to a compound of general formula |,
supra, or a stereoisomer, a tautomer, an N-oxide, a hydrate, a solvate, or a salt thereof, particularly a pharmaceutically
acceptable salt thereof, or a mixture of same, for use in the treatment or prophylaxis of a disease.

[0063] The term "treating" or "treatment" as stated throughout this document is used conventionally, e.g., the man-
agement or care of a subject for the purpose of combating, alleviating, reducing, relieving, improving the condition of a
disease or disorder, such as a carcinoma.

[0064] Theterm "subject" or "patient" includes organisms which are capable of suffering from a cell proliferative disorder
or who could otherwise benefit from the administration of a compound of the invention, such as human and non-human
animals. Preferred humans include human patients suffering from or prone to suffering from a cell proliferative disorder
or associated state, as described herein. The term "non-human animals" includes vertebrates, e.g., mammals, such as
non-human primates, sheep, cow, dog, cat and rodents, e.g., mice, and non-mammals, such as chickens, amphibians,
reptiles, etc.

[0065] The terms "cell proliferative disorder" or "disorder associated with enhanced uncontrolled proliferative cellular
processes" include disorders involving the undesired or uncontrolled proliferation of a cell. The compounds of the present
invention can be utilized to prevent, inhibit, block, reduce, decrease, control, etc., cell proliferation and/or cell division,
and/or produce apoptosis. This method comprises administering to a subject in need thereof, including a mammal,
including a human, an amount of a compound of this invention, or a pharmaceutically acceptable salt, isomer, polymorph,
metabolite, hydrate or solvate thereof which is effective to treat or prevent the disorder.

[0066] In another embodiment, the present invention is directed to a compound of general formula |, or a sterecisomer,
a tautomer, an N-oxide, a hydrate, a solvate, or a salt thereof, particularly a pharmaceutically acceptable salt thereof,
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or a mixture of same, for use in the treatment or prophylaxis of a disease, wherein said disease is a disease of uncontrolled
cell growth, proliferation and/or survival, an inappropriate cellular immune response, or an inappropriate cellular inflam-
matory response, particularly in which the uncontrolled cell growth, proliferation and/or survival, inappropriate cellular
immune response, or inappropriate cellular inflammatory response is mediated by the mitogen-activated protein kinase
(MEK-ERK) pathway, more particularly in which the disease of uncontrolled cell growth, proliferation and/or survival,
inappropriate cellular immune response, or inappropriate cellular inflammatory response is a haemotological tumour, a
solid tumour and/or metastases thereof, e.g. leukaemias and myelodysplastic syndrome, malignant lymphomas, head
and neck tumours including brain tumours and brain metastases, tumours of the thorax including non-small cell and
small cell lung tumours, gastrointestinal tumours, endocrine tumours, mammary and other gynaecological tumours,
urological tumours including renal, bladder and prostate tumours, skin tumours, and sarcomas, and/or metastases
thereof.

[0067] The present invention also relates to useful forms of the compounds as disclosed herein, such as hydrates,
solvates, salts, in particular pharmaceutically acceptable salts, in vivo hydrolysable esters.

[0068] The term "pharmaceutically acceptable salt" refers to a relatively non-toxic, inorganic or organic acid addition
salt of a compound of the present invention. For example, see S. M. Berge, et al. "Pharmaceutical Salts," J. Pharm. Sci.
1977, 66, 1-19.

[0069] A suitable pharmaceutically acceptable salt of the compounds of the present invention may be, for example,
an acid-addition salt of a compound of the present invention bearing a nitrogen atom, in a chain or in a ring, for example,
which is sufficiently basic, such as an acid-addition salt with an inorganic acid, such as hydrochloric, hydrobromic,
hydroiodic, sulfuric, bisulfuric, phosphoric, or nitric acid, for example, or with an organic acid, such as formic, acetic,
acetoacetic, pyruvic, trifluoroacetic, propionic, butyric, hexanoic, heptanoic, undecanoic, lauric, benzoic, salicylic, 2-(4-
hydroxybenzoyl)-benzoic, camphoric, cinnamic, cyclopentanepropionic, digluconic, 3-hydroxy-2-naphthoic, nicotinic,
pamoic, pectinic, persulfuric, 3-phenylpropionic, picric, pivalic, 2-hydroxyethanesulfonate, itaconic, sulfamic, trifluor-
omethanesulfonic, dodecylsulfuric, ethansulfonic, benzenesulfonic, para-toluenesulfonic, methansulfonic, 2-naphthale-
nesulfonic, naphthalinedisulfonic, camphorsulfonic acid, citric, tartaric, stearic, lactic, oxalic, malonic, succinic, malic,
adipic, alginic, maleic, fumaric, D-gluconic, mandelic, ascorbic, glucoheptanoic, glycerophosphoric, aspartic, sulfosali-
cylic, hemisulfuric, or thiocyanic acid, for example.

[0070] Further, another suitably pharmaceutically acceptable salt of a compound of the present invention which is
sufficiently acidic, is an alkali metal salt, for example a sodium or potassium salt, an alkaline earth metal salt, for example
a calcium or magnesium salt, an ammonium salt or a salt with an organic base which affords a physiologically acceptable
cation, for example a salt with N-methyl-glucamine, dimethyl-glucamine, ethyl-glucamine, lysine, dicyclohexylamine,
1,6-hexadiamine, ethanolamine, glucosamine, sarcosine, serinol, tris-hydroxy-methyl-aminomethane, aminopropandiol,
sovak-base, 1-amino-2,3,4-butantriol. Additionally, basic nitrogen containing groups may be quaternised with such agents
as lower alkyl halides such as methyl, ethyl, propyl, and butyl chlorides, bromides and iodides ; dialkyl sulfates like
dimethyl, diethyl, and dibutyl sulfate ; and diamyl sulfates, long chain halides such as decyl, lauryl, myristyl and strearyl
chlorides, bromides and iodides, aralkyl halides like benzyl and phenethyl bromides and others.

[0071] Those skilled in the art will further recognise that acid addition salts of the claimed compounds may be prepared
by reaction of the compounds with the appropriate inorganic or organic acid via any of a number of known methods.
Alternatively, alkali and alkaline earth metal salts of acidic compounds of the invention are prepared by reacting the
compounds of the invention with the appropriate base via a variety of known methods.

[0072] The present invention includes all possible salts of the compounds of the present invention as single salts, or
as any mixture of said salts, in any ratio.

[0073] As used herein, the term "in vivo hydrolysable ester" is understood as meaning an in vivo hydrolysable ester
of acompound of the presentinvention containing a carboxy or hydroxy group, for example, a pharmaceutically acceptable
ester which is hydrolysed in the human or animal body to produce the parent acid or alcohol. Suitable pharmaceutically
acceptable esters for carboxy include for example alkyl, cycloalkyl and optionally substituted phenylalkyl, in particular
benzyl esters, C;-Cg alkoxymethyl esters, e.g. methoxymethyl, C4-Cg alkanoyloxymethyl esters, e.g. pivaloyloxymethyl,
phthalidyl esters, C5-Cg cycloalkoxy-carbonyloxy-C-Cg alkyl esters, e.g. 1-cyclohexylcarbonyloxyethyl ; 1,3-dioxolen-
2-onylmethyl esters, e.g. 5-methyl-1,3-dioxolen-2-onylmethyl ; and C4-Cg-alkoxycarbonyloxyethyl esters, e.g. 1-meth-
oxycarbonyloxyethyl, and may be formed at any carboxy group in the compounds of this invention.

[0074] An in vivo hydrolysable ester of a compound of the present invention containing a hydroxy group includes
inorganic esters such as phosphate esters and [alpha]-acyloxyalkyl ethers and related compounds which as a result of
the in vivo hydrolysis of the ester breakdown to give the parent hydroxy group. Examples of [alpha]-acyloxyalkyl ethers
include acetoxymethoxy and 2,2-dimethylpropionyloxymethoxy. A selection of in vivo hydrolysable ester forming groups
for hydroxy include alkanoyl, benzoyl, phenylacetyl and substituted benzoyl and phenylacetyl, alkoxycarbonyl (to give
alkyl carbonate esters), dialkylcarbamoy| and N-(dialkylaminoethyl)-N-alkylcarbamoyl (to give carbamates), dialkylami-
noacetyl and carboxyacetyl. The present invention covers all such esters.

[0075] Compounds of formula | may be administered as the sole pharmaceutical agent or in combination with one or
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more additional therapeutic agents where the combination causes no unacceptable adverse effects. This combination
therapy includes administration of a single pharmaceutical dosage formulation which contains a compound of formula
| and one or more additional therapeutic agents, as well as administration of the compound of formula | and each
additional therapeutic agent in its own separate pharmaceutical dosage formulation. For example, a compound of formula
| and a therapeutic agent may be administered to the patient together in a single oral dosage composition such as a
tablet or capsule, or each agent may be administered in separate dosage formulations.

[0076] Where separate dosageformulations are used, the compound of formula | and one or more additional therapeutic
agents may be administered at essentially the same time (e.g., concurrently) or at separately staggered times (e.g.,
sequentially).

[0077] In another aspect, the invention provides a pharmaceutical composition comprising a compound of general
formula |, or a stereocisomer, a tautomer, an N-oxide, a hydrate, a solvate, or a salt thereof, particularly a pharmaceutically
acceptable salt thereof, or a mixture of same, and a pharmaceutically acceptable diluent or carrier.

[0078] Preferably, the pharmaceutical combination comprises :

- one or more compounds of general formula |, or a stereoisomer, a tautomer, an N-oxide, a hydrate, a solvate, or a
salt thereof, particularly a pharmaceutically acceptable salt thereof, or a mixture of same; and

- one or more agents selected from : a taxane, such as Docetaxel, Paclitaxel, or Taxol; an epothilone, such as
Ixabepilone, Patupilone, or Sagopilone; Mitoxantrone; Predinisolone; Dexamethasone; Estramustin; Vinblastin; Vin-
cristin; Doxorubicin; Adriamycin; Idarubicin; Daunorubicin; Bleomycin; Etoposide; Cyclophosphamide; Ifosfamide;
Procarbazine; Melphalan; 5-Fluorouracil; Capecitabine; Fludarabine; Cytarabine; Ara-C; 2-Chloro-2’-deoxyadeno-
sine; Thioguanine; an anti-androgen, such as Flutamide, Cyproterone acetate, or Bicalutamide; Bortezomib; a plat-
inum derivative, such as Cisplatin, or Carboplatin; Chlorambucil; Methotrexate; and Rituximab.

[0079] Instillanother aspect, the invention provides a process for preparing a pharmaceutical composition. The process
includes the step of combining at least one compound of formula | as defined above with at least one pharmaceutically
acceptable carrier, and bringing the resulting combination into a suitable administration form.

[0080] Instillanother aspect, the invention provides use of a compound of formula | as defined above for manufacturing
a pharmaceutical composition for the treatment or prevention of a cell proliferative disorder. In certain embodiments,
the cell proliferative disorder is cancer.

[0081] The active component of formula | can act systemically and/or locally. For this purpose, it can be applied in a
suitable manner, for example orally, parenterally, pulmonally, nasally, sublingually, lingually, buccally, rectally, transder-
mally, conjunctivally, otically, or as an implant or stent.

[0082] When the compounds of the present invention are administered as pharmaceuticals, to humans and animals,
they can be given per se or as a pharmaceutical composition containing, for example, 0.1 to 99.5% (more preferably,
0.5 to 90%) of active ingredient in combination with a pharmaceutically acceptable carrier.

[0083] Regardless of the route of administration selected, the compounds of the invention, which may be used in a
suitable hydrated form, and/or the pharmaceutical compositions of the present invention, are formulated into pharma-
ceutically acceptable dosage forms by conventional methods known to those of skill in the art.

[0084] Actual dosage levels and time course of administration of the active ingredients in the pharmaceutical compo-
sitions of the invention may be varied so as to obtain an amount of the active ingredient which is effective to achieve
the desired therapeutic response for a particular patient, composition, and mode of administration, without being toxic
to the patient.

[0085] In accordance with another aspect, the present invention covers methods of preparing compounds of the
present invention.

[0086] In accordance with a first embodiment, the present invention relates to a method of preparing a compound of
general formula |, supra, said method comprising the step of allowing an intermediate compound of general formula IV :
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in which A, and RS are as defined for general formula |, supra, and R3 is a leaving group ;

to react with a compound of general formula IVa :

R3-Y IVa

in which R3 is as defined for general formula |, supra, and Y is a substituent which is displaced in a coupling reaction,
such as a hydrogen atom, or a boronic acid group, or a boronic ester group, for example ;

thereby giving a compound of general formula | :

in which A, R3, and R® are as defined for general formula |, supra.
[0087] Inaccordance with afourth embodiment, the presentinvention also relates to a method of preparing a compound
ofgeneralformula |, supra, said method comprising the step of allowing an intermediate compound of general formula VII :

45

50

55

in which R3 and A are as defined for general formula |, supra, and Q1 is a leaving group, for example a halogen atom,

to react with a compound of general formula Vlla :
R5-CH,-NH, Vila

in which RS is as defined for general formula |, supra,

Vi
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thereby giving, upon optional deprotection, a compound of general formula | :

5
R
|
H.C
2" SNH
Z2
3. N /
R N

in which R3, R5 and A are as defined for general formula |, supra.

EXPERIMENTAL SECTION

[0088] The following Table lists the abbreviations used in this paragraph, and in the Examples section.

Abbreviation Meaning

EDC 1-Ethyl-3-(3-dimethyllaminopropyl)carbodiimide
DIPEA N,N-diisopropylethylamine

DMF N,N-Dimethylformamide

DMSO Dimethyl sulfoxide

Pd(dppf)Cl, Dichloro[1,1’-bis(diphenylphosphino)ferrocene]palladium(ll)
NMR nuclear magnetic resonance spectroscopy

Rt Room temperature

RT Retention time in minutes

MW molecular weight

NMP N-methylpyrrolidinone

Oxone Potassium peroxymonosulfate

UPLC ultra performance liquid chromatography

Synthesis of compounds of general formula | of the present invention

[0089] Compounds of general formula | can be synthesized as depicted in the Scheme, with

A, R3, R% having the meaning as given for general formula |, supra ;
R3, Q2 representing leaving groups ; and
Q1 represents an optionally protected NH,-group or a leaving group.

[0090] Examples for typical leaving groups include but are not limited to halogen atoms like a chlorine, bromine or
iodine atom, or a methylsulfonyl- group, or a triflate- or nonaflate-group.
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Scheme

[0091] The Scheme exemplifiesroutes thatallow variations for R3, R3, R%, Q', Q2 and Aduring the synthesis. Functional
moieties in R3, R¥, R Q', Q2 and A can be converted at every suitable stage of the synthesis.

[0092] However, also other routes were used for synthesis of the target compounds.

[0093] Compounds of formula X may be commercially available or can be synthesized according to procedures known
to persons skilled in the art, for example applying procedures described in W0O2007/38314A2.

[0094] A leaving group Q2 can be introduced in compounds of general formula X, VI or lll by procedures known to
persons skilled in the art to give compounds of general formula IX, V or Il. As an example, halogens can be introduced
using halogenation reagents like N-iodosuccinimide (NIS), N-bromosuccinimide (NBS), or N-chlorosuccinimide (NCS),
in an inert solvent like N,N-dimethylformamide or 1-methylpyrrolidin-2-one, for example, at temperatures ranging from
room temperature to the boiling point of the solvent, for example.

[0095] Compounds of general formula I, IV or VIII can be obtained from compounds of general formula ll, V or IX via
a coupling reaction between a reagent of formula Y-A, in which A is defined supra and Y represents a suitable functional
group by which the group A can be transferred to the Q-group bearing carbon atom of compounds of formula Il, V or IX.
Examples of suitable functional groups for Y in A-Y include boronic acids A-B(OH),, or esters of boronic acids A-
B(OC,Cg-alkyl),. Said coupling reactions are performed in the presence of suitable catalysts, such as, for example,
palladium based catalysts like, for example, Palladium (1) acetate, tetrakis(triphenylphosphine)palladium (0), bis(triphe-
nylphosphine)-palladium (I1) chloride or (1,1,-bis(diphenylphosphino) ferrocene)-dichloropalladium (II) and optionally
suitable additives such as, for example, phosphines like, for example, P(oTol); or triphenylphosphine and optionally with
a suitable base, such as, for example, potassium carbonate, sodium 2-methylpropan-2-olate, tetrabutylammonium flu-
oride or tribasic potassium phosphate in a suitable solvent, such as, for example, tetrahydrofuran.

Examples of such coupling reactions may be found in the textbook entitled "Metal-Catalyzed Cross-Coupling Reactions”,
Armin de Meijere (Editor), Frangois Diederich (Editor) September 2004, Wiley Interscience ISBN: 978-3-527-30518-6.
[0096] Compounds of general formula I, Il, Il or VIl can be obtained from compounds of general formula IV, V, VI or
VIl via a coupling reaction using a reagent of formula Y-R3 in which R3 is defined supra and Y represents a suitable
functional group by which the group R3 can be transferred to the R bearing carbon atom of compounds of formula IV,
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V, Vlor VIIl. Examples of suitable functional groups Y for the use in coupling reactions are given supra for the preparation
of compounds of general formula I, IV or VIII from compounds of general formula ll, V or IX.

[0097] The coupling reactions include metal catalyzed coupling reactions like Sonogashira coupling reactions with
alkynes for alkyne introduction, Heck coupling reactions with alkenes for alkene introduction, Hartwig Buchwald coupling
reactions with amines for amine introduction.

[0098] Y in Y-R3 may also represent an acidic hydrogen that can be removed by suitable bases, for example sodium
hydride, in a suitable solvent, such as DMSO or tetrahydrofuran at temperatures ranging from rt to the boiling point. The
resulting nucleophiles, like, for example, primary or secondary amines, alkoxides, thiolates or carbon anion bearing
groups can be used to replace R in compounds of general formula IV, V, VI or VIII to add secondary or tertiary amines,
ethers, thioethers or carbon-atom attached groups to give compounds of general formula I, Il, 11l or VII.

[0099] Compounds of general formula I, Il, lll or VIl containing primary or secondary amines, ethers or thioether can
also be build by Ullmann-type coupling reactions in the presence of suitable catalysts, such as, for example, copper
based catalysts like copper(ll)diacetate in presence of a suitable base, like for example, caesium carbonate staring from
compounds of general formula IV, V, VI or VIII in which R3 represents a leaving group such as, for example, an iodine,
bromine or chlorine atom. Optionally, suitable ligands like N,N-dimethylglycine or phenyl hydrogen pyrrolidin-2-ylphos-
phonate can be added.

[0100] In the case Q' represents a leaving group, the introduction of a R5-CH,-group can be achieved by nucleophilic
substitution of Q! in compounds of formula VII, VIII, IX or X i. e. by a reaction with suitable amines R%-CH,-NH, in the
presence of a suitable base, such as, for example DIPEA in a suitable solvent such as N,N-dimethylformamide or 1-
methylpyrrolidin-2-one, at temperatures ranging from room temperature to the boiling point of the solvent to give amines
of general formula I, IV, V or VI.

[0101] Inthe case Q'represents aleaving group, the introduction of a R3-CH,-group can also be achieved in a coupling
reaction in which Q! in compounds of formula VII, VIII, IX or X is reacted with suitable amines R5-CH,-NH,, optionally
in the presence of a suitable catalyst, such as Pd,dbas and BINAP for example, and optionally with a suitable base,
such as, for example, sodium tert-butylate in a suitable solvent, such as, for example, N,N-dimethylformamide or 1-
methylpyrrolidin-2-one to give amines of general formula I, IV, V or VI.

[0102] In the case Q' represents an optionally protected NH,-group the introduction of a R5-CH,-group, after depro-
tection to a NH,-group, can be achieved by a reductive amination reaction using an aldehyde of formula O=CHRS, a
suitable reducing agent, for example sodium tris(acetato-kappaO)(hydrido)borate or sodium cyanoborohydride in a
suitable solvent like, for example, acetic acid at reaction temperatures ranging from room temperature to the boiling
point of the solvent.

[0103] Residues in compounds of formula I, Il, lll, IV, V, VI, VII, VIIl, IX or X can be optionally modified. For example,
thioethers can be oxidized using oxidation reagents like 3-chlorobenzenecarboperoxoic acid, oxone or dimethyldioxirane
in inert solvents like dichloromethane or acetone, respectively. Depending on the stoichiometric ratio of oxidation reagent
to the afore mentioned compounds sulfoxides or sulfones or mixtures thereof will be obtained.

[0104] Further, the compounds of formula | of the present invention can be converted to any salt as described herein,
by any method which is known to the person skilled in the art. Similarly, any salt of a compound of formula | of the present
invention can be converted into the free compound, by any method which is known to the person skilled in the art.
[0105] 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 crystallisation. In some cases, impurities may be removed by stirring using a suitable solvent. In some cases, the
compounds may be purified by chromatography, particularly flash 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 suitable chromatographic system such as a Flashmaster |l (Separtis) or an Isolera system (Biotage) and eluents such
as, for example, gradients of hexane/EtOAc or DCM/methanol. In some cases, the compounds may be purified by
preparative HPLC using, for example, a Waters autopurifier equipped with a diode array detector and/or on-line elec-
trospray ionisation mass spectrometer in combination with a suitable pre-packed reverse phase column and eluants
such as, for example, gradients of water and acetonitrile which may contain additives such as trifluoroacetic acid, formic
acid or aqueous ammonia.

Examples
[0106] Analytical UPLC-MS was performed as follows:
Method A: System: UPLC Acquity (Waters) with PDA Detector und Waters ZQ mass spectrometer; Column: Acquity

BEH C18 1.7um 2.1x50mm; Temperature: 60°C;
Solvent A: Water + 0.1% formic acid; Solvent B: acetonitrile; Gradient: 99 % A— 1 % A (1.6 min) -> 1 % A (0.4
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min) ; Flow: 0.8 mL/min; Injection Volume: 1.0 ul (0.1mg-1mg/mL sample concentration); Detection: PDA scanrange
210-400 nm - Fixed and ESI (+),scan range 170-800 m/z

General:
[0107] All reactions were run under an atmosphere of argon in degassed solvents unless stated otherwise.
Reference Example 1

1-({6-[(2E/Z)-But-2-en-2-yl]-3-[4-(2-cyclopropyl-1H-imidazol-5-yl)phenyl] imidazo[1,2-b]pyridazin-8-yl}amino)-2-
methylpropan-2-ol

[0108]

OH

[0109] A mixture of 47.5 mg (112 pmol)
1-({6-chloro-3-[4-(2-cyclopropyl-1H-imidazol-5-yl)phenyllimidazo[1,2-b]pyridazin-8-y[}amino)-2-methylpropan-2-ol
which was prepared according to intermediate example 1a, 47.3 mg (2E/Z)-but-2-en-2-ylboronic acid, 1.6 mL n-propanol,
228 pL 1-methylpyrrolidin-2-one, 168 pL of an aqueous 2M potassium carbonate solution, 1.47 mg triphenylphosphine,
and 7.9 mg bis(triphenylphosphine)palladium (l1) chloride was stirred at 120°C for 2 hours under microwave irradiation.
Solvent was removed and the residue was purified by chromatography to give 20.7 mg (40%) of the title compounds.
TH-NMR (DMSO-d6): 8= 0.81-0.91 (4H), 1.15 (6H), 1.72 (3H), 1.93 (1H), 2.05 (3H), 3.13+3.26 (2H), 4.75+4.77 (1H),
5.73 (1H), 6.16+6.18 (1H), 6.75 (1H), 7.19+7.45 (1H), 7.65+7.76 (2H), 7.90+7.95 (1H), 8.06+8.14 (2H), 11.79+12.09
(1H) ppm.

Intermediate Example 1a
1-({6-Chloro-3-[4-(2-cyclopropyl-1H-imidazol-5-yl)phenyllimidazo[1,2-b]pyridazin-8-yl}amino)-2-methylpropan-2-ol

[0110]

[0111] A mixture comprising 700 mg (1.91 mmol)
1-[(6-chloro-3-iodoimidazo[1,2-b]pyridazin-8-yl)amino]-2-methylpropan-2-ol which was prepared according to interme-
diate example 1 b, 610 mg

[4-(2-cyclopropyl-1H-imidazol-5-yl)phenyl]boronic acid, which was prepared according to intermediate example 1d, 156
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mg

(1,1,-bis(diphenylphosphino)ferrocene)-dichloropalladium (l1), 2.86 mL aqueous 2M tribasic potassium phosphate solu-
tion and 8.2 mL tetrahydrofuran was stirred at 45°C for 12 hours. Water was added and the mixture was extracted with
ethyl acetate and methanol. The organic layer was washed with brine and dried over sodium sulfate. After filtration and
removal of the solvent the residue was purified by chromatography to give 345 mg (43%) of the title compound.

Intermediate Example 1 b

1-[(6-Chloro-3-iodoimidazo[1,2-b]pyridazin-8-yl)amino]-2-methylpropan-2-ol

[0112]
OH
Br
—
S ,N\% A NN
Cl N p
: S

[0113] To a solution of 1.20 g (3.35 mmol)
8-bromo-6-chloro-3-iodoimidazo[1,2-b]pyridazine which was prepared according to intermediate example 1c in 24 mL
N,N-dimethylformamide were added 895 mg 1-amino-2-methylpropan-2-ol and the mixture was stirred at 40°C overnight.
Water was added and the mixture was extracted with dichloromethane and methanol. The organic phase was washed
with water and dried over sodium sulfate. Afterfiltration and removal of solvent the residue was purified by chromatography
to give 798 mg (65%) of the title compound.

Intermediate Example 1c
8-Bromo-6-chloro-3-iodoimidazo[1,2-b]pyridazine

[0114]

Br Br
A NN
z :N/) — > m
X -
o SN o oNTA

[0115] A mixture comprising 100 g (430 mmol) 8-bromo-6-chloroimidazo[1,2-b]pyridazine which was prepared ac-
cording to a procedure described in US2007/78136 (W0O2007/38314), 145 g N-iodosuccinimide, 5 percent per weight
conc. hydrochloric acid and 1 L trichloromethane was heated at reflux for 6 hours. 20 g N-iodosuccinimide were added
and heating was continued for additional 3 hours. The precipitate was removed and the filtrate was washed with 1 N
sodium hydroxide solution, brine and dried over sodium sulfate. After filtration and removal of solvent diisopropy! ether
was added and the residue was stirred at 23°C overnight. The precipitate was filtered off and dried to give 66.6 g (43%)
of the title compound.

Intermediate Example 1d
2-Cyclopropyl-5-[4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl]-1H-imidaz ole

[0116]
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Br

[0117] A mixture comprising 42.1 g (160 mmol)

5-(4-bromophenyl)-2-cyclopropyl-1H-imidazole which was prepared according to intermediate example 1e, 60.9 g
44,4 4555 5-octamethyl-2,2’-bi-1,3,2-dioxaborolane, 3.05 g dicyclohexyl(2’,4’,6’-triisopropylbiphenyl-2-yl)phos-
phine, 1.46 g tris-(dibenzylidenacetone)-dipalladium(0), 23.5 g potassium acetate and 267 mL 1,4-dioxane was stirred
at 110°C for 4 hours. After cooling to 23°C, ethyl acetate and 1M hydrochloric acid were added and the pH was adjusted
to 8.0 by adding 5% sodium hydroxide solution. The mixture was extracted with ethyl acetate. The organic layer was
washed with brine and dried over sodium sulfate. After filtration and removal of the solvent the residue was purified by
crystallisation to give 33.5 g (67 %) of the title compound.

Intermediate Example 1e
5-(4-Bromophenyl)-2-cyclopropyl-1H-imidazole

[0118]

Br
Br

O —
Br N%

[0119] To asolution of 89.0 g (320 mmol) 2-bromo-1-(4-bromophenyl)ethanone in 2.0 L N, N-dimethylformamide were
added cyclopropanecarboximidamide hydrochloride, 132.8 g potassium carbonate and the mixture was stirred at 23°C
overnight. After removal of the solvent, water was added and the mixture was extracted with ethyl acetate. The organic
layer was washed with brine and dried over sodium sulfate. After filtration and removal of the solvent the residue was
purified by crystallisation to give 42.1 g (50%) of the title compound.

Reference Example 2

1-({3-[4-(2-Cyclopropyl-1H-imidazol-5-yl)phenyl]-6-[(1E/Z)-prop-1-en-1-yl] imidazo[1,2-b]pyridazin-8-yl}amino)-
2-methylpropan-2-ol

[0120]
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OH \CF
\KNH NH
A \=N AN
/ s, N~
cl \N’N | N
E—
/NH / ~NH
N

[0121] 47.5 mg (112 umol)
1-({6-chloro-3-[4-(2-cyclopropyl-1H-imidazol-5-yl)phenyllimidazo[1,2-b]pyridazin-8-y[}amino)-2-methylpropan-2-ol
which was prepared according to intermediate example 1a were transformed in analogy to example 1 using
(1E/Z)-prop-1-en-1-ylboronic acid to give after working up and purification 34.1 mg (71%) of the title compounds.
TH-NMR (DMSO-d6): §= 0.81-0.93 (4H), 1.16 (6H), 1.83-1.98 (4H), 3:13+3.26 (2H), 4.76 (1H), 6.34-6.46 (2H), 6.59-6.78
(2H), 7.19+7.45 (1H), 7.66+7.76 (2H), 7.85+7.91 (1H), 8.08+8.15 (2H), 11.79+12.11 (1H) ppm.

Reference Example 3
3-[4-(2-Cyclopropyl-1H-imidazol-5-yl)phenyl]-N-isobutyl-6-(pyridin-4-yl) imidazo[1,2-b]pyridazin-8-amine

[0122]

\(NH \(NH
A N\z=N A N=N
/ /
o SN B SN
P
J/NH /™ NH

[0123] 50 mg (123 pmol)

6-chloro-3-[4-(2-cyclopropyl-1H-imidazol-5-yl)phenyl]-N-isobutylimidazo[1,2-b]pyri dazin-8-amine which was prepared
according to intermediate example 3a were transformed in analogy to example 1 using pyridin-4-ylboronic acid to give
after working up and purification 10.9 mg (20%) of the title compound.

TH-NMR (DMSO-d6): 8= 0.82-0.91 (4H), 0.94 (6H), 1.94 (1H), 2.04 (1H), 3.26 (2H), 6.74 (1H), 7.49 (1H), 7.68 (1H), 7.82
(2H), 7.98 (1H), 8.05 (2H), 8.16 (2H), 8.72 (2H), 11.82+12.13 (1 H) ppm.

Intermediate Example 3a
6-Chloro-3-[4-(2-cyclopropyl-1H-imidazol-5-yl)phenyl]-N-isobutylimidazo[1,2-b]pyri dazin-8-amine

[0124]
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[0125] 200 mg (570 pmol) 6-chloro-3-iodo-N-isobutylimidazo[1,2-b]pyridazin-8-amine which was prepared according
to intermediate example 3b were transformed in analogy to intermediate example 1 a to give after working up and
purification 114 mg (49%) of the title compound.

Intermediate Example 3b

6-Chloro-3-iodo-N-isobutylimidazo[1,2-b]pyridazin-8-amine

[0126]

AN NH

X _N\/e 2NN

c” N < NS
I CcI” N’

[0127] 200 mg (558 pmol) 8-bromo-6-chloro-3-iodoimidazo[1,2-b]pyridazine which was prepared according to inter-
mediate example 1c were transformed in analogy to intermediate example 1b using 2-methylpropan-1-amine to give
after working up and purification 188 mg (96%) of the title compound.

Reference Example 4

3-[4-(2-Cyclopropyl-1H-imidazol-5-yl)phenyl]-6-(pyridin-4-yl)-N-[(2S)-tetrahydrofuran-2-ylmethyl]imidazo[1,2-
b]pyridazin-8-amine

[0128]

[0129] 50 mg (115 pumol)

6-chloro-3-[4-(2-cyclopropyl-1H-imidazol-5-yl)phenyl]-N-[(2S)-tetrahydrofuran-2-yl  methyllimidazo[1,2-b]pyridazin-8-
amine which was prepared according to intermediate example 4a were transformed in analogy to example 1 using
pyridin-4-ylboronic acid to give after working up and purification 4.4 mg (8%) of the title compound.

TH-NMR (CDCl3): 6= 1.01-1.12 (4H), 1.73 (1H), 1.95 (2H), 2.09 (2H), 3.44 (1H), 3.53 (1H), 3.78 (1H), 3.92 (1H), 4.21
(1H), 6.50 (1H), 7.21 (1H), 7.70 (2H), 7.74 (1H), 7.85 (2H), 8.07 (2H), 8.17 (1H), 8.63 (2H) ppm.
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Intermediate Example 4a

6-Chloro-3-[4-(2-cyclopropyl-1H-imidazol-5-yl)phenyl]-N-[(2S)-tetrahydrofuran-2-yl methyllimidazo[1,2-b]pyridazin-8-
amine

[0130]

[0131] 232 mg (613 pmol)

6-chloro-3-iodo-N-[(2S)-tetrahydrofuran-2-ylmethyl]imidazo[1,2-b]pyridazin-8-amin e which was prepared according to
intermediate example 4bwere transformed in analogy to intermediate example 1 a to give after working up and purification
118 mg (44%) of the title compound.

Intermediate Example 4b

6-Chloro-3-iodo-N-[(2S)-tetrahydrofuran-2-yImethyllimidazo[1,2-b]pyridazin-8-amin e

[0132]

=z N ~
N// | NH
-
N AN
| N/
SN \8

I
[0133] 500 mg (1,40 mmol) 8-bromo-6-chloro-3-iodoimidazo[1,2-b]pyridazine which was prepared according to inter-
mediate example 1 ¢ were transformed in analogy to intermediate example 1b using 1-[(2S)-tetrahydrofuran-2-ylimeth-
anamine to give after working up and purification 497 mg (94%) of the title compound.

Reference Example 5

3-[4-(2-Cyclopropyl-1H-imidazol-5-yl)phenyl]-6-(pyridin-4-yl)-N-[(2R)-tetrahydrofuran-2-ylmethyl]imidazo[1,2-
b]pyridazin-8-amine

[0134]
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[0135] 50 mg (115 pmol)

6-chloro-3-[4-(2-cyclopropyl-1H-imidazol-5-yl)phenyl]-N-[(2R)-tetrahydrofuran-2-yl  methyl]imidazo[1,2-b]pyridazin-8-
amine which was prepared according to intermediate example 5a were transformed in analogy to example 1 using
pyridin-4-ylboronic acid to give after working up and purification 6.1 mg (11%) of the title compound.

TH-NMR (CDClg): 6= 1.01-1.12 (4H), 1.73 (1 H), 1.95 (2H), 2.09 (2H), 3.44 (1 H), 3.53 (1H), 3.78 (1H), 3.92 (1H), 4.21
(1H), 6.50 (1H), 7.21 (1H), 7.70 (2H), 7.74 (1H), 7.85 (2H), 8.07 (2H), 8.17 (1H), 8.63 (2H) ppm.

Intermediate Example 5a

6-Chloro-3-[4-(2-cyclopropyl-1H-imidazol-5-yl)phenyl]-N-[(2R)-tetrahydrofuran-2-yl methyllimidazo[1,2-b]pyridazin-8-
amine

[0136]

[0137] 247 mg (652 pmol)

6-chloro-3-iodo-N-[(2R)-tetrahydrofuran-2-yImethyl]imidazo[1,2-b]pyridazin-8-amin e which was prepared according to
intermediate example 5b were transformed in analogy to intermediate example 1 a to give after working up and purification
112 mg (39%) of the title compound.

Intermediate Example 5b

6-Chloro-3-iodo-N-[(2R)-tetrahydrofuran-2-ylmethyllimidazo[1,2-b]pyridazin-8-amine

[0138]

Z N
Z N// , NH
CI” °N” fYN
I /
cl \N'N\e

[0139] 500 mg (1,40 mmol) 8-bromo-6-chloro-3-iodoimidazo[1,2-b]pyridazine which was prepared according to inter-
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mediate example 1 ¢ were transformed in analogy to intermediate example 1b using 1-[(2R)-tetrahydrofuran-2-ylimeth-
anamine to give after working up and purification 513 mg (97%) of the title compound.

Reference Example 6

3-[4-(2-Cyclopropyl-1 H-imidazol-5-yl)phenyl]-6-(4-fluorophenyl)-N-(3,3,3-trifluoropropyl)imidazo[1,2-b]pyri-
dazin-8-amine

[0140]

e F e F
F Fj\L

NH NH

Z =N ZN=N
o SN - - NN

F
/~NH /NH
N

[0141] 40 mg (90 pmol)

6-chloro-3-[4-(2-cyclopropyl-1H-imidazol-5-yl)phenyl]-N-(3,3,3-trifluoropropyl)imid azo[1,2-b]pyridazin-8-amine which
was prepared according to intermediate example 6a were transformed in analogy to example 1 using
(4-fluorophenyl)boronic acid to give after working up and purification 3.6 mg (7%) of the title compound.

TH-NMR (CDCl3): 8= 0.97-1.09 (4H), 2.00 (2H), 2.59 (2H), 3.73 (2H), 5.97 (1H), 6.37 (1H), 7.14-7.26 (3H), 7.75-7.84
(3H), 7.96 (2H), 8.13 (2H) ppm.

Intermediate Example 6a
6-Chloro-3-[4-(2-cyclopropyl-1H-imidazol-5-yl)phenyl]-N-(3,3,3-trifluoropropyl) imidazo[1,2-b]pyridazin-8-amine

[0142]

F
F>‘\L )
s N

[0143] 330mg (845 pmol)
6-chloro-3-iodo-N-(3,3,3-trifluoropropyl)imidazo[1,2-b]pyridazin-8-amine which was prepared according to intermediate
example 6b were transformed in analogy to intermediate example 1a to give after working up and purification 220 mg
(58%) of the title compound.
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Intermediate Example 6b
6-Chloro-3-iodo-N-(3,3,3-trifluoropropyl)imidazo[1,2-b]pyridazin-8-amine

[0144]

i
Br Fj\L
P
cl \N'N\/e hN

I cl \N'N\/el

[0145] 1.96 g (5.46 mmol) 8-bromo-6-chloro-3-iodoimidazo[1,2-b]pyridazine which was prepared according to inter-
mediate example 1 ¢ were transformed in analogy to intermediate example 1b using 3,3,3-trifluoropropan-1-amine to
give after working up and purification 1.58 g (74%) of the title compound.

Reference Example 7

N-cyclopropyl-4-{6-(4-fluorophenyl)-8-[(2-hydroxy-2-methylpropyl)amino] imidazo[1,2-b]pyridazin-3-yl}-2-
methylbenzamide

[0146]
OH OH
NH NH
NN N
o SN — > NN
F

[0147] 76 mg (184 pmol)

4-{6-chloro-8-[(2-hydroxy-2-methylpropyl)aminolimidazo[1,2-b]pyridazin-3-y[}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 7a were transformed in analogy to example 1 using
(4-fluorophenyl)boronic acid to give after working up and purification 25.7 mg (30%) of the title compound.

TH-NMR (CDCl3/CD50D): 8= 0.61 (2H), 0.86 (2H), 1.37 (6H), 2.47 (3H), 2.88 (1 H), 3.33 (2H), 6.38 (1 H), 7.13 (2H),
7.39 (1 H), 7.69 (1 H), 7.83-7.91 (3H), 7.94 (1 H) ppm.

Intermediate Example 7a
4-{6-Chloro-8-[(2-hydroxy-2-methylpropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-N-cyclopropyl-2-methylbenzamide

[0148]
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[0149] 700 mg (1.21 mmol)
1-[(6-chloro-3-iodoimidazo[1,2-b]pyridazin-8-yl)amino]-2-methylpropan-2-ol which was prepared according to interme-
diate example 1 b were transformed in analogy to intermediate example 1 a using
N-cyclopropyl-2-methyl-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzamide which was prepared according to in-
termediate example 7b to give after working up and purification 360 mg (46%) of the title compound.

Intermediate Example 7b
N-cyclopropyl-2-methyl-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzamide

[0150]

[0151] To a solution of 260g (1.02 mol) 4-bromo-N-cyclopropyl-2-methylbenzamide which was prepared according to
intermediate example 7c in 2L dioxane at 23°C were added 390g bis-(pinacolato)-diboron, 19.5g 2-dicyclohexylphos-
phino-2’,4’,6’-triisopropylbiphenyl, 150.g potassium acetate and 9.37 g tris-(dibenzylidenaceton)-dipalladium(0) and the
mixture was refluxed for 6 h. After cooling to 23°C, water and ethyl acetate were added and the mixture stirred for 15
min. The organic phase was washed with water, dried over sodium sulfate, filtered and evaporated. The residue was
purified by chromatography to give 308g (56%) of the title compound.

TH-NMR (300 MHz, CDCly): § = 0.59 (2H), 0.85 (2H), 1.33 (6H), 2.41 (3H), 2.87 (1 H), 5.94 (1 H), 7.28 (1 H), 7.60 (1
H), 7.63 (1 H) ppm.

Intermediate Example 7¢
4-Bromo-N-cyclopropyl-2-methylbenzamide

[0152]

o

[0153] To a stirred solution of 300g (1.4 mol) 4-bromo-2-methylbenzoic acid in 8.4L dichloromethane at 23°C were
added 79.6g cyclopropanamine and 320.9g EDC. After stirring overnight, the solution was washed with water and the
aqueous phase was extracted with dichloromethane. The combined organic phases were dried over sodium sulfate,
filtered and evaporated. The remaining solid was triturated with diisopropyl ether, filtered, washed and dried in vaccuo
to yield 260g (73%)of the title compound.
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Reference Example 8

1-({3-[4-(2-Cyclopropyl-1H-imidazol-5-yl)phenyl]-6-(4-fluorophenyl)imidazo [1,2-b]pyridazin-8-yl}amino)-2-
methylpropan-2-ol

[0154]
\? \OE
NH NH
2NN A =N
x> N Y > N 4/
Cl N N N
F
/ NH / NH
N

[0155] 70 mg (166 pmol)
1-({6-chloro-3-[4-(2-cyclopropyl-1H-imidazol-5-yl)phenyllimidazo[1,2-b]pyridazin-8-y[}amino)-2-methylpropan-2-ol
which was prepared according to intermediate example 1a were transformed in analogy to example 1 using
(4-fluorophenyl)boronic acid to give after working up and purification 4.9 mg (6%) of the title compound.

TH-NMR (DMSO-d6): 6= 0.80-0.94 (4H), 1.18 (6H), 1.93 (1H), 3.39 (2H), 4.79 (1H), 6.77 (1H), 6.86 (1H), 7.21+7.48
(1H), 7.85 (2H), 7.70+7.81 (2H), 7.94+7.99 (1H), 8.06-8.24 (4H), 11.81+12.12 (1H) ppm.

Reference Example 9

1-({3-[4-(2-Cyclopropyl-1H-imidazol-5-yl)phenyl]-6-(pyridin-4-yl)imidazo[1,2-b] pyridazin-8-yl}amino)-2-methyl-
propan-2-ol

[0156]
OH OH
2NN AN
x> N / > N /
Cl N | A N
=
/ NH / NH

[0157] 47,5 mg (112 umol)
1-({6-chloro-3-[4-(2-cyclopropyl-1H-imidazol-5-yl)phenyl]limidazo[1,2-b]pyridazin-8-y[}amino)-2-methylpropan-2-ol
which was prepared according to intermediate example 1a were transformed in analogy to example 1 using pyridin-4-
ylboronic acid to give after working up and purification 12.5 mg (23%) of the title compound. "H-NMR (DMSO-d6): &=
0.82-0.92 (4H), 1.19 (6H), 1.93 (1H), 3.42 (2H), 4.79 (1H), 6.89 (1 H), 7.01 (1 H), 7.22+7.49 (1 H), 7.72+7.83 (2H),
7.97-8.08 (3H), 8.15+8.23 (2H), 8.73 (2H), 7.82+12.13 (1H) ppm.

Reference Example 10

N-cyclopropyl-2-methyl-4-{6-(1-methyl-1H-pyrazol-5-yl)-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b]pyri-
dazin-3-yl}benzamide

[0158]
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[0159] 40 mg (91 wmol)

4-{6-chloro-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b]pyridazin-3-yI}-N-cyclopr opyl-2-methylbenzamide which was
prepared according to intermediate example 10a were transformed in analogy to example 1 using
1-methyl-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazole to give after working up and purification 7.2 mg
(16%) of the title compound.

TH-NMR (CDCly): 8= 0.64 (2H), 0.90 (2H), 2.52 (3H), 2.58 (2H), 2.93 (1H), 3.72 (2H), 4.20 (3H), 5.95 (1H), 6.01 (1H),
6.28 (1H), 6.66 (1H), 7.42 (1H), 7.55 (1H), 7.79 (1 H), 7.85 (1 H), 7.89 (1 H) ppm.

Intermediate Example 10a
4-{6-Chloro-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b]pyridazin-3-y[}-N-cyclopropyl-2-methylbenzamide

[0160]

H
(e} Nﬁ
[0161] 500 mg (1.28 mmol)
6-chloro-3-iodo-N-(3,3,3-trifluoropropyl)imidazo[1,2-b]pyridazin-8-amine which was prepared according to intermediate
example 6b were transformed in analogy to intermediate example 1 a using
N-cyclopropyl-2-methyl-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzamide to give after working up and purifica-
tion 139 mg (25%) of the title compound.
Reference Example 11

3-(3-Amino-1H-indazol-6-yl)-N-isobutyl-6-phenylimidazo[1,2-b]pyridazin-8-amine

[0162]
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[0163] To a solution of 46 mg (119 pwmol)
2-fluoro-4-[8-(isobutylamino)-6-phenylimidazo[1,2-b]pyridazin-3-yl]benzonitrile which was prepared according to inter-
mediate example 11a in 2.5 mL n-butanol were added 232 pL hydrazine hydrate and the mixture was heated at 120°C
overnight. The precipitate was filtered, washed with 2-propanol and dried to give 26.5 mg (53%) of the title compound.
TH-NMR (DMSO-d6): = 0.94 (6H), 2.04 (1 H), 3.26 (2H), 5.33 (2H), 6.63 (1 H), 7.46-7.58 (5H), 7.74 (1H), 8.00 (1H),
8.07 (2H), 8.38 (1H), 11.53 (1H) ppm.

Intermediate Example 11a
2-Fluoro-4-[8-(isobutylamino)-6-phenylimidazo[1,2-b]pyridazin-3-yl]benzonitrile

[0164]

NH NH
/ —» Y
S ’NE SN
Y oo

[0165] 100 mg (291 pmol)

4-[6-chloro-8-(isobutylamino)imidazo[1,2-b]pyridazin-3-yl]-2-fluorobenzonitrile which was prepared according to inter-
mediate example 11 b were transformed in analogy to example 1 using phenylboronic acid to give after working up and
purification 49 mg (44%) of the title compound.

Intermediate Example 11 b

4-[6-Chloro-8-(isobutylamino)imidazo[1,2-b]pyridazin-3-yl]-2-fluorobenzonitrile

[0166]

NH A
I, — AN
Y
o SN
|
F

[0167] 500mg(1.43 mmol)6-Chloro-3-iodo-N-isobutylimidazo[1,2-b]pyridazin-8-amine which was prepared according
to intermediate example 3b were transformed in analogy to intermediate example 1a using (4-cyano-3-fluorophenyl)bo-
ronic acid to give after working up and purification 217 mg (44%) of the title compound.
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Reference Example 12

N-cyclopropyl-4-{8-[(2-hydroxy-2-methylpropyl)amino]-6-phenylimidazo[1,2-b] pyridazin-3-yl}-2-methylbenza-
mide

[0168]
OH OH
\KNH NH
> / — X /
Cl N’N N’N
o N o’ N

[0169] 250 mg (604 p.mol)

4-{6-Chloro-8-[(2-hydroxy-2-methylpropyl)aminolimidazo[1,2-b]pyridazin-3-yl}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 7a were transformed in analogy to example 1 using phenylboronic
acid to give after working up and purification 48 mg (17%) of the title compound.

TH-NMR (DMSO-d6): 8= 0.51 (2H), 0.66 (2H), 1.18 (6H), 2.39 (3H), 2.81 (1 H), 3.39 (2H), 4.78 (1H), 6.80 (1H), 6.90
(1H), 7.40 (1H), 7.46-7.55 (3H), 8.00-8.07 (4H), 8.13 (1 H), 8.30 (1 H) ppm.

Reference Example 13
N-cyclopropyl-4-[8-(isobutylamino)-6-(pyridin-4-yl)imidazo[1,2-b]pyridazin-3-yl] benzenecarbothioamide

[0170]

NH NH
Z =N Z =N
/ /
| N \N,N —_— | N \N,N
N~ N =~

[0171] A mixture of 40 mg (108 p.mol)
4-[8-(isobutylamino)-6-(pyridin-4-yl)imidazo[1,2-b]pyridazin-3-yl]benzaldehyde which was prepared according to inter-
mediate example 13a, 3.45 mg sulfur, 37 pL cyclopropanamine and 250 pL dimethyl sulfoxide were heated at 100°C
under microwave irradiation for 4 hours. The mixture was stirred at 90°C overnight, the solvent was evaporated and the
residue purified by chromatography to give 4.8 mg (10%) of the title compound.

TH-NMR (CDCI4/CD40D): &= 0.80 (2H), 1.03 (2H), 1.08 (6H), 2.08 (1 H), 3.21 (2H), 3.40 (1 H), 6.40 (1 H), 7.78-7.89
(5H), 8.12 (2H), 8.69 (2H) ppm.

Intermediate Example 13a
4-[8-(Isobutylamino)-6-(pyridin-4-yl)imidazo[1,2-b]pyridazin-3-yl]lbenzaldehyde

[0172]
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[0173] To a solution of 63 mg (152 pumol)
3-[4-(1,3-dioxolan-2-yl)phenyl]-N-isobutyl-6-(pyridin-4-yl)imidazo[1,2-b]pyridazin-8 -amine which was prepared accord-
ing to intermediate example 13b, in 2.8 mL acetone were added 190 nL 4N hydrochloric acid and the mixture was stirred
at 23°C for 2 hours. Saturated hydrogen carbonate solution was added and the mixture was extracted with dichlorometh-
ane. The organic phase was dried over sodium sulfate. After filtration and removal of solvent the residue was purified
by chromatography to give 41 mg (73%) of the title compound.

Intermediate Example 13b
3-[4-(1,3-Dioxolan-2-yl)phenyl]-N-isobutyl-6-(pyridin-4-yl)imidazo[1,2-b]pyridazin-8 -amine

[0174]

NH NH
béN Z NN
/ /
o SN —_ /D SN
Nz
o 0

[0175] 105 mg (282 p.mol)

6-chloro-3-[4-(1,3-dioxolan-2-yl)phenyl]-N-isobutylimidazo[1,2-b]pyridazin-8-amine which was prepared according to in-
termediate example 13c were transformed in analogy to example 1 using pyridin-4-ylboronic acid to give after working
up and purification 64 mg (55%) of the title compound.

Intermediate Example 13c

6-Chloro-3-[4-(1,3-dioxolan-2-yl)phenyl]-N-isobutylimidazo[1,2-b]pyridazin-8-amine

[0176]

i
[0177] 500 mg (1.43 mmol)6-Chloro-3-iodo-N-isobutylimidazo[1,2-b]pyridazin-8-amine which was prepared according
to intermediate example 3b were transformed in analogy to intermediate example 1 a using

2-[4-(1,3-dioxolan-2-yl)phenyl]-4,4,5,5-tetramethyl-1,3,2-dioxaborolane to give after working up and purification 314 mg
(47%) of the title compound.
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Reference Example 14

N-cyclopropyl-4-{8-[(2-hydroxy-2-methylpropyl)amino]-6-phenylimidazo[1,2-b] pyridazin-3-yl}benzamide

[0178]
NH NH

KYN AN

Y Y
o SN - SueN

H
N
N N

[0179] 176 mg (440 pmol) which
4-{6-chloro-8-[(2-hydroxy-2-methylpropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-N-cy clopropylbenzamide was prepared
according to intermediate example 14a were transformed in analogy to example 1 using phenylboronic acid to give after
working up and purification 42 mg (21 %) of the title compound.
TH-NMR (DMSO-d6): = 0.56 (2H), 0.67 (2H), 1.19 (6H), 2.85 (1 H), 3.40 (2H), 4.78 (1H), 6.82 (1H), 6.93 (1H), 7.46-7.55
(3H), 7.93 (2H), 8.05 (2H), 8.09 (1H), 8.33 (2H), 8.45 (1 H) ppm.

Intermediate Example 14a

4-{6-Chloro-8-[(2-hydroxy-2-methylpropyl)aminolimidazo[1,2-b]pyridazin-3-yl}-N-cy clopropylbenzamide

[0180]
OH
oH NH
= /N
NH s N

[0181] 976 mg (2.66 mmol)

1-[(6-chloro-3-iodoimidazo[1,2-b]pyridazin-8-yl)amino]-2-methylpropan-2-ol which was prepared according to interme-
diate example 1 b were transformed in analogy to intermediate example 1a using [4-(cyclopropylcarbamoyl)phenyl]bo-
ronic acid to give after working up and purification 602 mg (57%) of the title compound.

Reference Example 15

N-cyclopropyl-4-{8-[(2-hydroxy-2-methylpropyl)amino]-6-(methylsulfanyl) imidazo[1,2-b]pyridazin-3-yl}-2-
methylbenzamide

[0182]
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[0183] To a solution of 83 mg (201 pwmol)
4-{6-chloro-8-[(2-hydroxy-2-methylpropyl)amino]imidazo[1,2-b]pyridazin-3-y[}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 7a in 1,0 mL dimethyl sulfoxide were added 70 mg sodium
methanethiolate and the mixture was heated under microwave irradiation at 70°C for 1 hour. The mixture was poured
into water and extracted with dichloromethane and methanol. The organic layer was washed with brine and dried over
sodium sulfate. After filtration and removal of the solvent the residue was purified by recrystallisation to give 46.7 mg
(55%) of the title compound.

Reference Example 16

3-[4-(2-Cyclopropyl-1H-imidazol-5-yl)phenyl]-6-[(1E)-prop-1-en-1-yl]-N-(3,3,3-trifluoropropyl)imidazo[1,2-b] py-
ridazin-8-amine

[0184]

[0185] 35 mg (78 pnmol)

6-chloro-3-[4-(2-cyclopropyl-1H-imidazol-5-yl)phenyl]-N-(3,3,3-trifluoropropyl)imid azo[1,2-b]pyridazin-8-amine which
was prepared according to intermediate example 6a were transformed in analogy to example 1 using
(1E)-prop-1-en-1-ylboronic acid to give after working up and purification 3.6 mg (10%) of the title compound.

TH-NMR (CDCl3): 6= 0.95-1.04 (4H), 1.95 (3H), 2.00 (1 H), 2.55 (2H), 3.62 (2H), 6.10 (1 H), 6.46 (1 H), 6.61 (1 H), 7.16
(1 H), 7.67 (1 H), 7.70 (2H), 8.05 (2H) ppm.

Reference Example 17

N-cyclopropyl-4-{8-[(2-methoxy-2-methylpropyl)amino]-6-(pyridin-4-yl) imidazo[1,2-b]pyridazin-3-yl}-2-methyl-
benzamide

[0186]
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[0187] 60 mg (140 pmol)

4-{6-Chloro-8-[(2-methoxy-2-methylpropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-N-c yclopropyl-2-methylbenzamide
which was prepared according to intermediate example 17a were transformed in analogy to example 1 using pyridin-4-
ylboronic acid to give after working up and purification 18.7 mg (28%) of the title compound.

TH-NMR (CDCly): 8= 0.64 (2H), 0.90 (2H), 1.33 (6H), 2.54 (3H), 2.93 (1H), 3.28 (3H), 3.38 (2H), 6.11 (1H), 6.18 (1H),
6.42 (1H), 7.44 (1H), 7.80-7.85 (3H), 7.92 (1H), 8.00 (1 H), 8.71 (2H) ppm.

Intermediate Example 17a

4-{6-Chloro-8-[(2-methoxy-2-methylpropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-N-c yclopropyl-2-methylbenzamide

[0188]
O/
o~ \ENH
\t = /N
NH s N

[0189] 145 mg (380 pmol)

6-chloro-3-iodo-N-(2-methoxy-2-methylpropyl)imidazo[1,2-b]pyridazin-8-amine which was prepared according to inter-
mediate example 17b were transformed in analogy to intermediate example 1a using
N-cyclopropyl-2-methyl-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzamide to give after working up and purifica-
tion 131 mg (81%) of the title compound.

Intermediate Example 17b

6-Chloro-3-iodo-N-(2-methoxy-2-methylpropyl)imidazo[1,2-b]pyridazin-8-amine

[0190]

O/

Br \t
f\é“ | NH
> ,N\/e r\r
clI” N 2NN
| \,N<€

cl” N

[0191] 250 mg (698 pmol) 8-bromo-6-chloro-3-iodoimidazo[1,2-b]pyridazine which was prepared according to inter-
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mediate example 1 ¢ were transformed in analogy to intermediate example 1 b using 2-methoxy-2-methylpropan-1-
amine to give after working up and purification 260 mg (98%) of the title compound.

Reference Example 18

N-cyclopropyl-4-{8-[(2-hydroxy-2-methylpropyl)amino]-6-(methylsulfonyl) imidazo[1,2-b]pyridazin-3-yl}-2-
methylbenzamide

[0192]
OH OH
Z NN )
s N2 O s NZ

[0193] To a solution of 38.7 mg (91 pmol)
N-cyclopropyl-4-{8-[(2-hydroxy-2-methylpropyl)amino]-6-(methylsulfanyl)imidazo[1, 2-b]pyridazin-3-yl}-2-methylbenza-
mide which was prepared according to intermediate example 15 in 1.2 mL N,N-dimethylformamide were added 168 mg
Oxone and the mixture was stirred at 23°C for 2.5 days. Water was added and the mixture was extracted with dichlo-
romethane. The organic phase was washed with water and dried over sodium sulfate. After filtration and removal of
solvent the residue was purified by chromatography to give 18.5 mg (39%) of the title compound.

TH-NMR (DMSO-d6): = 0.50 (2H), 0.65 (2H), 1.15 (6H), 2.37 (3H), 2.80 (1 H), 3.34 (2H), 3.38 (3H), 4.79 (1 H), 6.76 (1
H), 7.40 (1 H), 7.71 (1 H), 7.95 (1 H), 7.99 (1 H), 8.16 (1 H), 8.32 (1 H) ppm.

Reference Example 19

N-cyclopropyl-4-{6-(4-fluorophenyl)-8-[(2-hydroxy-2-methylpropyl)amino] imidazo[1,2-b]pyridazin-3-yl}benza-
mide

[0194]
OH OH
\K\IH NH
NN =N
X, N / > N /

[0195] 200 mg (500 p.mol)

4-{6-chloro-8-[(2-hydroxy-2-methylpropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-N-cy clopropylbenzamide which was pre-
pared according to intermediate example 14a were transformed in analogy to example 1 using (4-fluorophenyl)boronic
acid to give after working up and purification 136 mg (59%) of the title compound.

TH-NMR (DMSO-d6): 8= 0.56 (2H), 0.68 (2H), 1.18 (6H), 2.85 (1 H), 3.39 (2H), 4.79 (1 H), 6.81 (1 H), 6.94 (1 H), 7.35
(2H), 7.93 (2H), 8.09 (1 H), 8.11 (2H), 8.31 (2H), 8.46 (1 H) ppm.
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Reference Example 20

N-cyclopropyl-4-{6-[2-(hydroxymethyl)phenyl]-8-[(3,3,3-trifluoropropyl)amino] imidazo[1,2-b]pyridazin-3-yl}-2-
methylbenzamide

[0196]

F F

F F
F>|\L Fj\L
NH NH
fYN A \=N
Y, /
o SN —> SN
OH
H H
N N
0 o E

[0197] 172 mg (393 p.mol)

4-{6-chloro-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b]pyridazin-3-yl}-N-cyclopr opyl-2-methylbenzamide which was
prepared according to intermediate example 10a were transformed in analogy to example 1 using [2-(hydroxymethyl)phe-
nyl] boronic acid to give after working up and purification 29.1 mg (14%) of the title compound.

1H-NMR (CDCly): 5= 0.58 (2H), 0.85 (2H), 2.48 (3H), 2.58 (2H), 2.88 (1 H), 3.72 (2H), 3.96 (1H), 4.41 (2H), 6.16 (1H),
6.19 (1H), 6.24 (1H), 7.38 (1H), 7.45-7.52 (3H), 7.60 (1 H), 7.61 (1 H), 7.70 (1 H), 7.72 (1 H) ppm.

Reference Example 21

N-cyclopropyl-4-{8-[(2-hydroxy-2-methylpropyl)amino]-6-(1-methyl-1H-pyrazol-5-yl)imidazo[1,2-b]pyridazin-3-
yl}-2-methylbenzamide

[0198]
OH OH
=z /N /N
S / /
Cl N — ¢ = N'N
N-N_

[0199] 100 mg (242 pmol)

4-{6-chloro-8-[(2-hydroxy-2-methylpropyl)aminolimidazo[1,2-b]pyridazin-3-y[}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 7a were transformed in analogy to example 1 using
1-methyl-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazole to give after working up and purification 35.9 mg
(31%) of the title compound.

TH-NMR (DMSO-d6): §= 0.50 (2H), 0.65 (2H), 1.17 (6H), 2.35 (3H), 2.80 (1 H), 3.35 (2H), 4.13 (3H), 4.76 (1 H), 6.62 (1
H), 6.89 (1 H), 7.00 (1 H), 7.37 (1 H), 7.51 (1 H), 7.93 (1 H), 7.97 (1 H), 7.98 (1 H), 8.30 (1 H) ppm.

Reference Example 22

3-[4-(2-Cyclopropyl-1H-imidazol-5-yl)phenyl]-6-ethenyl-N-(3,3,3-trifluoropropyl)imidazo[1,2-b]pyridazin-8-
amine

[0200]
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[0201] 55 mg (123 pmol)

6-chloro-3-[4-(2-cyclopropyl-1H-imidazol-5-yl)phenyl]-N-(3,3,3-trifluoropropyl)imid azo[1,2-b]pyridazin-8-amine which
was prepared according to intermediate example 6a were transformed in analogy to example 1 using

4,45 5-tetramethyl-2-vinyl-1,3,2-dioxaborolane to give afterworking up and purification 3.2 mg (6 %) of the title compound.
TH-NMR (CDCly): 8= 0.95-1.03 (4H), 1.99 (1 H), 2.56 (2H), 3.64 (2H), 5.58 (1 H), 6.07 (1 H), 6.18 (1 H), 6.76 (1 H), 7.16
(1 H), 7.68-7.74 (3H), 8.05 (2H) ppm.

Reference Example 23

N-cyclopropyl-2-methyl-4-{6-[(1E/Z)-prop-1-en-1-yl]-8-[(3,3,3-trifluoropropyl) aminoj]imidazo[1,2-b]pyridazin-3-
yl}benzamide

[0202]
FJ F
F Fj\L
NH NH
e E— /\/KYN
a SN >SN

o)
v

(o]
VZI

[0203] 75 mg (171 pwmol)

4-{6-Chloro-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-N-cyclopr opyl-2-methylbenzamide which was
prepared according to intermediate example 10a were transformed in analogy to example 1 using (1E)-prop-1-en-1-
ylboronic acid to give after working up and purification 3.0 mg (4%) of the title compound.

TH-NMR (CDCl3): 6= 0.63 (2H), 0.90 (2H), 1.98 (3H), 2.47-2.65 (2H), 2.54 (3H), 2.92 (1H), 3.67 (2H), 5.91 (1H), 5.98
(1H), 6.46 (1H), 6.60+6.66 (1H), 7.25 (1H), 7.43 (1H), 7.73 (1H), 7.90 (1H), 7.96 (1H) ppm.

Reference Example 24

N-cyclopropyl-4-{8-[(2-hydroxy-2-methylpropyl)amino]-6-[(1E/Z)-prop-1-en-1-yllimidazo[1,2-b]pyridazin-3-yl}-
2-methylbenzamide

[0204]
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[0205] 75 mg (181 pwmol)
4-{6-Chloro-8-[(2-hydroxy-2-methylpropyl)aminolimidazo[1,2-b]pyridazin-3-yl}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 7a were transformed in analogy to example 1 using
(1E)-prop-1-en-1-ylboronic acid to give after working up and purification 22 mg (29%) of the title compound.

TH-NMR (CDCly): 5= 0.63 (2H), 0.89 (2H), 1.43 (6H), 1.95+2.16 (3H), 2.51 (3H), 2.92 (1H), 3.32 (2H), 4.33 (1H), 5.99
(1H), 6.07+6.14 (1H), 6.37 (1H), 6.41 (1H), 6.57+6.63 (1 H), 7.39 (1 H), 7.66+7.70 (1 H), 7.84+7.87 (1 H), 7.94 (1 H) ppm.

Reference Example 25

4-{6-[(2E)-But-2-en-2-yl]-8-[(2-hydroxy-2-methylpropyl)aminol]imidazo[1,2-b] pyridazin-3-yl}-N-cyclopropyl-2-
methylbenzamide

[0206]
OH OH
\‘(NH NH
e 9
Cl N'N — X N'N

[0207] 75 mg (181 umol)

4-{6-Chloro-8-[(2-hydroxy-2-methylpropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 7a were transformed in analogy to example 1 to give after
working up and purification 7.0 mg (8%) of the title compound.

TH-NMR (CDCly): 8= 0.62 (2H), 0.88 (2H), 1.45 (6H), 1.79 (3H), 2.11 (3H), 2.50 (3H), 2.91 (1H), 3.32 (2H), 5.02 (1 H),
5.77 (1 H), 5.97 (1 H), 6.00 (1 H), 6.50 (1 H), 7.38 (1H), 7.70 (1H), 7.89 (1H), 7.91 (1 H) ppm.

Reference Example 26

3-[4-(2-Cyclopropyl-1H-imidazol-5-yl)phenyl]-6-(pyridin-4-yl)-N-(3,3,3-trifluoropropyl)imidazo[1,2-b] pyridazin-
8-amine

[0208]
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[0209] 70 mg (157 pumol)

6-Chloro-3-[4-(2-cyclopropyl-1H-imidazol-5-yl)phenyl]-N-(3,3,3-trifluoropropyl)imid azo[1,2-b]pyridazin-8-amine which
was prepared according to intermediate example 6a were transformed in analogy to example 1 using pyridin-4-ylboronic
acid to give after working up and purification 3.2 mg (4%) of the title compound.

TH-NMR (CDCly): 8= 0.92-0.98 (4H), 1.98 (1 H), 2.58 (2H), 3.32 (2H), 3.69 (2H), 6.42 (1 H), 7.15 (1 H), 7.72 (2H), 7.75
(1 H), 7.87 (2H), 8.04 (2H), 8.65 (2H) ppm.

Reference Example 27

6-[(2E)-But-2-en-2-yl]-3-[4-(2-cyclopropyl-1H-imidazol-5-yl)phenyl]-N-(3,3,3-trifluoropropyl)imidazo[1,2-b] pyri-
dazin-8-amine

[0210]
F F
F Fj\L
NH NH
A N\=N A N=N
S / S /
o SN - | NN
/~NH /~NH
N*= N=

[0211] 50 mg (112 pmol)

6-Chloro-3-[4-(2-cyclopropyl-1H-imidazol-5-yl)phenyl]-N-(3,3,3-trifluoropropyl)imid azo[1,2-b]pyridazin-8-amine which
was prepared according to intermediate example 6a were transformed in analogy to example 1 to give after working up
and purification 3.0 mg (5%) of the title compound.

TH-NMR (CDClg): 8= 0.95-1.02 (4H), 1.78 (3H), 1.99 (1H), 2.12 (3H), 2.46-2.63 (2H), 3.62 (2H), 5.78 (1H), 5.96 (1H),
7.16 (1H), 7.69 (2H), 7.73 (1H), 8.05 (2H) ppm.

Reference Example 28

N-cyclopropyl-4-{6-(4-fluorophenyl)-8-[(3,3,3-trifluoropropyl)amino]imidazo [1,2-b]pyridazin-3-yl}-2-methylben-
zamide

[0212]
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[0213] 50 mg (114 pmol)

4-{6-chloro-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b]pyridazin-3-yl}-N-cyclopr opyl-2-methylbenzamide which was
prepared according to intermediate example 10a were transformed in analogy to example 1 using (4-fluorophenyl)boronic
acid to give after working up and purification 5.4 mg (9%) of the title compound.

TH-NMR (CDCl3/CD30D): 8= 0.59 (2H), 0.86 (2H), 2.48 (3H), 2.58 (2H), 2.86 (1 H), 3.68 (2H), 6.36 (1H), 7.16 (2H), 7.41
(1H), 7.74 (1H), 7.85-8.03 (4H) ppm.

Reference Example 29

(RS) 3-[4-(2-Cyclopropyl-1H-imidazol-5-yl)phenyl]-6-(pyridin-4-yl)-N-(tetrahydro-2H-pyran-2-ylmethyl)imida-
zo[1,2-b]pyridazin-8-amine

[0214]

0] o
NH NH
Z =N A NN
> N / x> N /
Cl N —» | A N
N Z#
/~NH /NH
N

[0215] 53 mg (118 pwmol)

(RS)-6-Chloro-3-[4-(2-cyclopropyl-1 H-imidazol-4-yl)phenyl]-N-(tetrahydro-2H-pyran-2-ylmethyl)imidazo[1,2-b]pyri-
dazin-8-amine which was prepared according to intermediate example 29a were transformed in analogy to example 1
using pyridin-4-ylboronic acid to give after working up and purification 6.2 mg (10%) of the title compound.

TH-NMR (CDCly): 8= 0.99-1.09 (4H), 1.45-2.07 (7H), 3.34-3.55 (3H), 3.67 (1H), 4.06 (1 H), 6.26 (1 H), 6.44 (1 H), 7.24
(1 H), 7.79 (2H), 7.83 (1 H), 7.88 (2H), 8.13 (2H), 8.74 (2H) ppm.

Intermediate Example 29a

(RS)-6-Chloro-3-[4-(2-cyclopropyl-1 H-imidazol-4-yl)phenyl]-N-(tetrahydro-2H-pyran-2-ylmethyl)imidazo[1,2-b]pyri-
dazin-8-amine

[0216]
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[0217] 105 mg (267 pwmol)
(RS)-6-chloro-3-iodo-N-(tetrahydro-2H-pyran-2-ylmethyl)imidazo[1,2-b]pyridazin-8-amine which was prepared accord-
ing to intermediate example 29b were transformed in analogy to intermediate example 1 a to give after working up and
purification 61 mg (51%) of the title compound.

Intermediate Example 29b

(RS)-6-Chloro-3-iodo-N-(tetrahydro-2H-pyran-2-ylmethyl)imidazo[1,2-b]pyridazin-8-amine

[0218]

Br o
N
A N NH
s N
cl” N A NN
I /
cl \N'NQ

[0219] 530 mg (1.48 mmol) 8-bromo-6-chloro-3-iodoimidazo[1,2-b]pyridazine which was prepared according to inter-
mediate example 1 ¢ were transformed in analogy to intermediate example 1b using 1-[(2RS)-tetrahydro-2H-pyran-2-
yllmethanamine to give after working up and purification 214 mg (37%) of the title compound.

Reference Example 30

(RS)-N-cyclopropyl-2-methyl-4-[8-{[(2-methyIltetrahydrofuran-2-yl)methyl] amino}-6-(pyridin-4-yl)imidazo[1,2-
b]pyridazin-3-yllbenzamide

[0220]

NH NH
N-Z N
N —> YW
Nz

[0221] 50 mg (114 pmol)
(RS8)-4-(6-Chloro-8-{[(2-methyltetrahydrofuran-2-yl)methyllamino}imidazo[1,2-b] pyridazin-3-yl)-N-cyclopropyl-2-meth-
ylbenzamide which was prepared according to intermediate example 30a were transformed in analogy to example 1
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using pyridin-4-ylboronic acid to give after working up and purification 12.5 mg (22%) of the title compound.
TH-NMR (CDCly): 8= 0.64 (2H), 0.89 (2H), 1.35 (3H), 1.81 (1H), 1.91-2.10 (3H), 2.54 (3H), 2.93 (1 H), 3.45 (2H), 3.93
(2H), 6.10 (1 H), .20 (1 H), 6.50 (1 H), 7.44 (1 H), 7.79-7.84 (3H), 7.92 (1H), 7.99 (1H), 8.71 (2H) ppm.

Intermediate Example 30a

(RS)-4-(6-Chloro-8-{[(2-methyltetrahydrofuran-2-ylymethylJamino}imidazo[1,2-b] pyridazin-3-yl)-N-cyclopropyl-2-meth-
ylbenzamide

[0222]

[0223] 150 mg (382 pmol)

(RS)-6-chloro-3-iodo-N-[(2-methyltetrahydrofuran-2-yl)methyllimidazo[1,2-b]pyrida zin-8-amine which was prepared ac-
cording to intermediate example 30b were transformed in analogy to intermediate example 1a using
N-cyclopropyl-2-methyl-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzamide to give after working up and purifica-
tion 110 mg (65%) of the title compound.

Intermediate Example 30b
(RS) 6-Chloro-3-iodo-N-[(2-methyltetrahydrofuran-2-yl)methyl]imidazo[1,2-b]pyridazin-8-amine

[0224]

o
Br
A N\=N
4 N\% | NH
N’ AN
| /
cl \r”?

[0225] 250 mg (698 pmol) 8-bromo-6-chloro-3-iodoimidazo[1,2-b]pyridazine which was prepared according to inter-
mediate example 1c were transformed in analogy to intermediate example 1 b using
1-[(2RS)-2-methyltetrahydrofuran-2-yljmethanamine to give after working up and purification 262 mg (96%) of the title
compound.

Reference Example 31

N-cyclopropyl-2-methyl-4-[6-(pyridin-4-yl)-8-{[(2S)-tetrahydrofuran-2-ylmethyl] amino}imidazo[1,2-b]pyridazin-
3-yllbenzamide

[0226]
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[0227] 49 mg (115 pmol)

4-(6-Chloro-8-{[(2S)-tetrahydrofuran-2-ylmethylJamino}imidazo[1,2-b]pyridazin-3-y| )-N-cyclopropyl-2-methylbenza-
mide which was prepared according to intermediate example 31 a were transformed in analogy to example 1 using
pyridin-4-ylboronic acid to give after working up and purification 3.6 mg (6%) of the title compound.

TH-NMR (CDCly): 8= 0.64 (2H), 0.90 (2H), 1.75 (1H), 1.98 (2H), 2.11 (1H), 2.55 (3H), 2.93 (1H), 3.46 (1H), 3.60 (1H),
3.82 (1H), 3.96 (1H), 4.24 (1H), 6.01 (1H), 6.23 (1H), 6.50 (1H), 7.45 (1H), 7.83 (1H), 7.84 (2H), 7.93 (1H), 8.00 (1H),
8.74 (2H) ppm.

Intermediate Example 31a

4-(6-Chloro-8-{[(2S)-tetrahydrofuran-2-yImethyllamino}imidazo[1,2-b]pyridazin-3-yl)-N-cyclopropyl-2-methylbenza-
mide

[0228]

[0229] 232 mg (613 pumol)

6-chloro-3-iodo-N-[(2S)-tetrahydrofuran-2-ylmethyllimidazo[1,2-b]pyridazin-8-amine which was prepared according to
intermediate example 4b were transformed in analogy to intermediate example 1a using N-cyclopropyl-2-methyl-
4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzamide to give after working up and purification 98 mg (38%) of the
title compound.

Reference Example 32

N-cyclopropyl-4-{6-(4-fluorophenyl)-8-[(2-hydroxy-2-methylpropyl)amino] imidazo[1,2-b]pyridazin-3-yl}ben-
zenecarbothioamide

[0230]
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OH

H

=N
N'N /? -
F
F
V.
(0]
[0231] 33 mg (82 umol)

4-{6-(4-fluorophenyl)-8-[(2-hydroxy-2-methylpropyl)amino]imidazo[1,2-b]pyridazin-3-yl}benzaldehyde which was pre-
pared according to intermediate example 32a were transformed in analogy to example 13 to give after working up and
purification 3.3 mg (8%) of the title compound.

TH-NMR (DMSO-d6): 8= 0.75-0.88 (4H), 1.18 (6H), 3.40 (2H), 3.47 (1H), 4.78 (1H), 6.81 (1H), 6.95 (1H), 7.35 (2H), 7.84
(2H), 8.07 (1H), 8.11 (2H), 8.26 (2H), 10.16 (1 H) ppm.

/\Z/_<9

%—z’ <
P I

\Z
mYQA/

N

Intermediate Example 32a

4-{6-(4-Fluorophenyl)-8-[(2-hydroxy-2-methylpropyl)aminolimidazo[1,2-b]pyridazin-3-yl}benzaldehyde

[0232]
\CE OH
NH \KNH
\N’N / _— \N'N /
F F
o\j o

[0233] 48 mg (107 pmol)

1-({3-[4-(1,3-dioxolan-2-yl)phenyl]-6-(4-fluorophenyl)imidazo[1,2-b]pyridazin-8-yl}a mino)-2-methylpropan-2-ol which
was prepared according to intermediate example 32b were transformed in analogy to intermediate example 13a to give
after working up and purification 34.6 mg (76%) of the title compound.

Intermediate Example 32b

1-({3-[4-(1,3-Dioxolan-2-yl)phenyl]-6-(4-fluorophenyl)imidazo[1,2-b]pyridazin-8-yl} amino)-2-methylpropan-2-ol

[0234]

o (o}

[0235] 100 mg (257 wmol)

49



10

15

20

25

30

35

40

45

50

55

EP 2 614 063 B1
1-({6-chloro-3-[4-(1,3-dioxolan-2-yl)phenyllimidazo[1,2-b]pyridazin-8-yl}amino)-2-methylpropan-2-ol which was pre-
pared according to intermediate example 32c were transformed in analogy to example 1 using (4-fluorophenyl)boronic
acid to give after working up and purification 50.0 mg (43%) of the title compound.

Intermediate Example 32¢

1-({3-[4-(1,3-Dioxolan-2-yl)phenyl]-6-(4-fluorophenyl)imidazo[1,2-b]pyridazin-8-yl} amino)-2-methylpropan-2-ol

[0236]
OH
OH \tNH
\t Z =N
NH s N
N — CI” N’
=

[0237] 2.65 g (7.2 mmol)

1-[(6-chloro-3-iodoimidazo[1,2-b]pyridazin-8-yl)amino]-2-methylpropan-2-ol which was prepared according to interme-
diate example 1 b were transformed in analogy to intermediate example 1 a using 2-[4-(1,3-dioxolan-2-yl)phenyl]-4,4,5,5-
tetramethyl-1,3,2-dioxaborolane to give after working up and purification 1.36 g (48%) of the title compound.

Reference Example 33

N-cyclopropyl-2-methyl-4-[6-(1-methyl-1H-pyrazol-5-yl)-8-{[(2R)-tetrahydrofuran-2-ylmethylJamino}imida-
zo[1,2-b]pyridazin-3-yllbenzamide

[0238]

[0239] 63 mg (148 pumol)

4-(6-chloro-8-{[(2R)-tetrahydrofuran-2-ylmethylJamino}imidazo[1,2-b]pyridazin-3-yl )-N-cyclopropyl-2-methylbenza-
mide which was prepared according to intermediate example 33a were transformed in analogy to example 1 using 1-
methyl-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazole to give after working up and purification 10.6 mg
(14%) of the title compound.

1H-NMR (CDCl3): 8= 0.64 (2H), 0.89 (2H), 1.72 (1 H), 1.97 (2H), 2.09 (1 H), 2.50 (3H), 2.92 (1H), 3.40 (1H), 3.53 (1H),
3.81 (1H), 3.95 (1H), 4.17 (3H), 4.21 (1H), 6.05 (1 H), 6.17 (1 H), 6.30 (1 H), 6.63 (1 H), 7.39 (1 H), 7.52 (1 H), 7.76 (1
H), 7.83 (1 H), 7.88 (1 H) ppm.
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Intermediate Example 33a

4-(6-Chloro-8-{[(2R)-tetrahydrofuran-2-yImethyllamino}imidazo[1,2-b]pyridazin-3-yl)-N-cyclopropyl-2-methylbenza-
mide

[0240]

[0241] 247 mg (652 p.mol)

6-chloro-3-iodo-N-[(2R)-tetrahydrofuran-2-yImethyllimidazo[1,2-b]pyridazin-8-amin e which was prepared according to
intermediate example 5b were transformed in analogy to intermediate example 1 a using N-cyclopropyl-2-methyl-
4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzamide to give after working up and purification 127 mg (46%) of the
title compound.

Reference Example 34

N-cyclopropyl-2-methyl-4-[6-(1-methyl-1H-pyrazol-5-yl)-8-{[(2S)-tetrahydrofuran-2-ylmethyllamino}imida-
zo[1,2-b]pyridazin-3-yllbenzamide

[0242]

[0243] 49 mg (115 pmol)

4-(6-chloro-8-{[(2S)-tetrahydrofuran-2-ylmethyllamino}imidazo[1,2-b]pyridazin-3-yl )-N-cyclopropyl-2-methylbenza-
mide which was prepared according to intermediate example 31 a were transformed in analogy to example 1 using 1-
methyl-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazole to give after working up and purification 8.5 mg (15%)
of the title compound.

TH-NMR (CDCly): 8= 0.64 (2H), 0.89 (2H), 1.72 (1 H), 1.97 (2H), 2.09 (1 H), 2.50 (3H), 2.92 (1H), 3.40 (1H), 3.53 (1H),
3.81 (1H), 3.95 (1H), 4.17 (3H), 4.21 (1H), 6.05 (1H), 6.17 (1H), 6.30 (1H), 6.63 (1H), 7.39 (1H), 7.52 (1H), 7.76 (1H),
7.83 (1H), 7.88 (1 H) ppm.
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Reference Example 35

N-cyclopropyl-2-methyl-4-[6-(pyridin-4-yl)-8-{[(2R)-tetrahydrofuran-2-ylmethyl] amino}imidazo[1,2-b]pyridazin-
3-yllbenzamide

[0244]

NH NH
o L Lx
/
o SN B NN
Nz

[0245] 63 mg (148 pmol)

4-(6-chloro-8-{[(2R)-tetrahydrofuran-2-ylmethyllamino}imidazo[1,2-b]pyridazin-3-yl )-N-cyclopropyl-2-methylbenza-
mide which was prepared according to intermediate example 33a were transformed in analogy to example 1 using
pyridin-4-ylboronic acid to give after working up and purification 4.2 mg (6%) of the title compound.

1H-NMR (CDCl3): 6= 0.64 (2H), 0.90 (2H), 1.75 (1H), 1.98 (2H), 2.11 (1H), 2.55 (3H), 2.93 (1H), 3.46 (1H), 3.59 (1H),
3.82 (1H), 3.96 (1H), 4.24 (1H), 6.02 (1H), 6.20 (1 H), 6.49 (1 H), 7.45 (1 H), 7.83 (1 H), 7.84 (2H), 7.93 (1 H), 8.01 (1
H), 8.73 (2H) ppm.

Reference Example 36

(RS)-N-cyclopropyl-4-{8-[(1,4-dioxan-2-ylmethyl)amino]-6-(pyridin-4-yl)imidazo [1,2-b]pyridazin-3-yl}-2-methyl-
benzamide

[0246]
o/\ o/\
NH NH
o SN > B NN
N~

N

[0247] 88 mg (199 pmol)

(RS)-4-{6-chloro-8-[(1,4-dioxan-2-ylmethyl)aminolimidazo[1,2-b]pyridazin-3-yl}-N-c yclopropyl-2-methylbenzamide
which was prepared according to intermediate example 36a were transformed in analogy to example 1 using pyridin-4-
ylboronic acid to give after working up and purification 2.9 mg (3%) of the title compound.

TH-NMR (CDClg): 8= 0.62 (2H), 0.88 (2H), 2.52 (3H), 2.90 (1H), 3.36-4.01 (9H), 6.06 (1H), 6.23 (1H), 6.46 (1H), 7.44
(1H), 7.80 (1H), 7.84 (2H), 7.90 (1H), 7.98 (1H), 8.70 (2H) ppm.

Intermediate Example 36a
(RS)-4-{6-Chloro-8-[(1,4-dioxan-2-yImethyl)amino]imidazo[1,2-b]pyridazin-3-yI}-N-c yclopropyl-2-methylbenzamide

[0248]
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[0249] 200 mg (507 p.mol)

(RS)-6-chloro-N-(1,4-dioxan-2-ylmethyl)-3-iodoimidazo[1,2-b]pyridazin-8-amine which was prepared according to inter-
mediate example 36b were transformed in analogy to intermediate example 1a using N-cyclopropyl-2-methyl-4-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)benzamide to give after working up and purification 93.6 mg (42%) of the title com-
pound.

Intermediate Example 36b

(RS)-6-Chloro-N-(1,4-dioxan-2-ylmethyl)-3-iodoimidazo[1,2-b]pyridazin-8-amine

[0250]

[0251] 500 mg (1.40 mmol) 8-bromo-6-chloro-3-iodoimidazo[1,2-b]pyridazine which was prepared according to inter-
mediate example 1 ¢ were transformed in analogy to intermediate example 1b using 1-[(2RS)-1,4-dioxan-2-ylJmethan-
amine to give after working up and purification 520 mg (94%) of the title compound.

Reference Example 37

(RS)-N-cyclopropyl-2-methyl-4-{6-(pyridin-4-yl)-8-[(tetrahydro-2H-pyran-2-ylmethyl)amino]imidazo[1,2-b]pyri-
dazin-3-yl}benzamide

[0252]

o o)
NH NH
) A N\=N

N7 - N/

N NN

Nz

[0253] 63 mg (143pmol) which
(RS8)-4-{6-chloro-8-[(tetrahydro-2H-pyran-2-ylmethyl)amino]imidazo[1,2-b]pyridazin -3-yl}-N-cyclopropyl-2-methylben-
zamide was prepared according to intermediate example 37a were transformed in analogy to example 1 using pyridin-
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4-ylboronic acid to give after working up and purification 4.0 mg (5%) of the title compound.
TH-NMR (CDCly): 8= 0.63 (2H), 0.88 (2H), 1.40-2.03 (6H), 2.53 (3H), 2.91 (1 H), 3.33-3.55 (3H), 3.66 (1H), 4.05 (1H),
6.18 (1H), 6.43 (1H), 6.47 (1H), 7.44 (1H), 7.80 (1H), 7.83 (2H), 7.91 (1H), 7.98 (1H), 8.70 (2H) ppm.

Intermediate Example 37a

(RS)-4-{6-Chloro-8-[(tetrahydro-2H-pyran-2-ylmethyl)aminolimidazo[1,2-b] pyridazin-3-yl}-N-cyclopropyl-2-methylben-

zamide
KS)
N
=
Ny

[0254]

o H
_N
NH N /
o SyN
= /N

H
0 NB
[0255] 100 mg (255 wmol)
6-chloro-3-iodo-N-(tetrahydro-2H-pyran-2-ylmethyl)imidazo[1,2-b]pyridazin-8-amin e which was prepared according to
intermediate example 29b were transformed in analogy to intermediate example 1a using N-cyclopropyl-2-methyl-

4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzamide to give after working up and purification 68 mg (61%) of the
title compound.

Reference Example 38

N-cyclopropyl-4-{6-[2-(hydroxymethyl)phenyl]-8-[(2-methoxy-2-methylpropyl) amino]imidazo[1,2-b]pyridazin-
3-yl}-2-methylbenzamide

[0256]
%/ %/
NH NH
AN=N N
/ Y
o SN — SN

[0257] 62 mg (145 pmol)

4-{6-chloro-8-[(2-methoxy-2-methylpropyl)amino]imidazo[1,2-b]pyridazin-3-y[}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 17a were transformed in analogy to example 1 using [2-(hy-
droxymethyl)phenyl] boronic acid to give after working up and purification 24.8 mg (33%) of the title compound.
TH-NMR (CDCly): 8= 0.58 (2H), 0.84 (2H), 1.31 (6H), 2.47 (3H), 2.87 (1 H), 3.28 (3H), 3.34 (2H), 4.13 (1H), 4.38 (2H),
6.19 (1H), 6.21 (1H), 6.25 (1H), 7.36 (1H), 7.42-7.49 (3H), 7.59 (1H), 7.61 (1H), 7.70 (1H), 7.72 (1H) ppm.
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Reference Example 39

N-cyclopropyl-4-{8-[(2-methoxy-2-methylpropyl)amino]-6-(1-methyl-1H-pyrazol-5-yl)imidazo[1,2-b]pyridazin-3-
yl}-2-methylbenzamide

[0258]

[0259] 70 mg (164 pmol)

4-{6-chloro-8-[(2-methoxy-2-methylpropyl)amino]imidazo[1,2-b]pyridazin-3-y[}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 17a were transformed in analogy to example 1 using 1-methyl-
5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazole to give after working up and purification 30 mg (37%) of the
title compound.

TH-NMR (CDClj): 8= 0.63 (2H), 0.89 (2H), 1.31 (6H), 2.50 (3H), 2.91 (1 H), 3.27 (3H), 3.32 (2H), 4.16 (3H), 6.10 (1H),
6.17 (1H), 6.25 (1H), 6.62 (1H), 7.38 (1H), 7.51 (1H), 7.76 (1H), 7.83 (1H), 7.87 (1H) ppm.

Reference Example 40

N-cyclopropyl-4-{8-[(2-hydroxy-2-methylpropyl)amino]-6-vinylimidazo[1,2-b] pyridazin-3-yl}-2-methylbenza-
mide

[0260]
OH OH
fYN Z =N
Cl N'N — N’N
H H
N N

[0261] 100 mg (242 pmol)

4-{6-Chloro-8-[(2-hydroxy-2-methylpropyl)amino]imidazo[1,2-b]pyridazin-3-yI}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 7a were transformed in analogy to example 1 using 4,4,5,5-
tetramethyl-2-vinyl-1,3,2-dioxaborolane to give after working up and purification 13 mg (12%) of the title compound.
TH-NMR (CDClj): 6= 0.63 (2H), 0.89 (2H), 1.43 (6H), 2.52 (3H), 2.92 (1 H), 3.35 (2H), 5.56 (1 H), 5.97 (1 H), 6.07 (1H),
6.22 (1H), 6.37 (1H), 6.73 (1H), 7.40 (1H), 7.71 (1 H), 7.50 (1 H), 7.94 (1 H) ppm.

Reference Example 41
N-cyclopropyl-2-methyl-4-{8-[(3,3,3-trifluoropropyl)amino]-6-vinylimidazo [1,2-b]pyridazin-3-yl}benzamide

[0262]
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F Fj\L
NH NH
Y Y
o SN — SN

[0263] 100 mg (228 pwmol)

4-{6-Chloro-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b]pyridazin-3-y[}-N-cyclopr opyl-2-methylbenzamide which was
prepared according to intermediate example 10a were transformed in analogy to example 1 using 4,4,5,5-tetramethyl-
2-vinyl-1,3,2-dioxaborolane to give after working up and purification 11.4 mg (10%) of the title compound.

TH-NMR (CDCly): 6= 0.62 (2H), 0.89 (2H), 2.52 (3H), 2.56 (2H), 2.92 (1 H), 3.69 (2H), 5.60 (1H), 5.92 (1H), 5.95 (1H),
6.09 (1H), 6.20 (1H), 6.77 (1H), 7.42 (1H), 7.75 (1H), 7.91 (1H), 7.95 (1 H) ppm.

Reference Example 42

N-cyclopropyl-4-{8-[(2-hydroxy-2-methylpropyl)amino]-6-(1,2,3,6-tetrahydropyridin-4-yl)imidazo[1,2-b]pyri-
dazin-3-yl}-2-methylbenzamide

[0264]
OH OH
\K\IH NH
f\FN Z =N
Cl N‘N — > | N‘N
HN

[0265] 50 mg (121 pmol)

4-{6-Chloro-8-[(2-hydroxy-2-methylpropyl)amino]imidazo[1,2-b]pyridazin-3-yI}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 7a were transformed in analogy to example 1 using 4-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)-1,2,3,6-tetrahydropyridine to give after working up and purification 10.5 mg (18%)
of the title compound.

TH-NMR (DMSO-d6): 6= 0.50 (2H), 0.65 (2H), 1.16 (6H), 2.37 (3H), 2.61 (2H), 2.80 (1H), 3.05 (2H), 3.31 (2H), 3.56
(1H), 6.54 (1H), 6.66-6.74 (2H), 7.35 (1H), 7.97 (1 H), 8.03 (1 H), 8.04 (1 H), 8.26 (1 H), 8.28 (1 H) ppm.

Reference Example 43

4-{6-(Cyclohex-1-en-1-yl)-8-[(2-hydroxy-2-methylpropyl)aminolimidazo[1,2-b] pyridazin-3-yl}-N-cyclopropyl-
benzenecarbothioamide

[0266]

56



10

15

20

25

30

35

40

45

50

55

EP 2 614 063 B1

OH

OH \r
hd -
NH N
y /N T
x> N /
SN / — N ‘<<
H
p s N
0 N
[0267] 20,6 mg (53 pmol)

4-{6-(cyclohex-1-en-1-yl)-8-[(2-hydroxy-2-methylpropyl)amino]imidazo[1,2-b]pyrida zin-3-yl}benzaldehyde which was
prepared according to intermediate example 43a were transformed in analogy to example 13 to give after working up
and purification 3.2 mg (13%) of the title compound.

TH-NMR (DMSO0-d6): 8= 0.75-0.85 (4H), 1.15 (6H), 1.61 (2H), 1.71 (2H), 2.22 (2H), 2.52 (2H), 3.13 (2H), 3.49 (1 H),
4.77 (1 H), 6.51 (1 H), 6.63 (1 H), 6.68 (1 H), 7.83 (2H), 8.01 (1H), 8.21 (2H), 10.12 (1H) ppm.

Intermediate Example 43a

4-{6-(Cyclohex-1-en-1-yl)-8-[(2-hydroxy-2-methylpropyl)aminolimidazo[1,2-b] pyridazin-3-yl}benzaldehyde

[0268]
\? OH
NH \K\IH
\N -N . = \N’N /
o\j) o

[0269] 97 mg (223 pmol)
1-({6-(cyclohex-1-en-1-yl)-3-[4-(1,3-dioxolan-2-yl)phenyllimidazo[1,2-b]pyridazin-8-yl}amino)-2-methylpropan-2-ol
which was prepared according to intermediate example 43b were transformed in analogy to intermediate example 13a
to give after working up and purification 24 mg (25%) of the title compound.

Intermediate Example 43b

1-({6-(Cyclohex-1-en-1-yl)-3-[4-(1,3-dioxolan-2-yl)phenyl]limidazo[1,2-b] pyridazin-8-y[}amino)-2-methylpropan-2-ol

[0270]
NH NH
f\a'\‘ Z =N
Cl N’N L N’N
o\j’ o\j’

[0271] 100 mg (257 wmol)
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1-({6-chloro-3-[4-(1,3-dioxolan-2-yl)phenyllimidazo[1,2-b]pyridazin-8-yl}amino)-2-methylpropan-2-ol which was pre-
pared according to intermediate example 32c were transformed in analogy to example 1 using cyclohex-1-en-1-ylboronic
acid to give after working up and purification 97 mg (87%) of the title compound.

Reference Example 44

N-cyclopropyl-4-{6-[2-(hydroxymethyl)phenyl]-8-[(3,3,3-trifluoropropyl)amino] imidazo[1,2-b]pyridazin-3-
yl}benzenecarbothioamide

[0272]
F
F F
Fﬂ\L FJ\L
F
NH
NH
A )
SN / —_—> SN {
OH

OH

H
N
% S
: N

[0273] 72.3 mg (164 pmol)

4-{6-[2-(hydroxymethyl)phenyl]-8-[(3,3,3-triflucropropyl)aminolimidazo[1,2-b]pyrid azin-3-yl}benzaldehyde which was
prepared according to intermediate example 44a were transformed in analogy to example 13 to give after working up
and purification 6.6 mg (7%) of the title compound.

TH-NMR (CDCly): 8= 0.76 (2H), 1.00 (2H), 2.58 (2H), 3.37 (1 H), 3.72 (2H), 3.96 (1 H), 4.40 (2H), 6.16 (1H), 6.25 (1H),
7.46-7.51 (3H), 7.59 (1H), 7.76 (1H), 7.77 (2H), 7.84 (2H), 7.89 (1 H) ppm.

Intermediate Example 44a

4-{6-[2-(Hydroxymethyl)phenyl]-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b] pyridazin-3-yl}benzaldehyde

NH
_N
N / — N /
[0275] 52 mg (107 wmol)

(2-{3-[4-(1,3-dioxolan-2-yl)phenyl]-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-blpy ridazin-6-yl}phenyl)methanol which
was prepared according to intermediate example 44b were transformed in analogy to intermediate example 13a to give
after working up and purification 72.3 mg (76%) of the title compound.

[0274]

F

Intermediate Example 44b
(2-{3-[4-(1,3-Dioxolan-2-yl)phenyl]-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b] pyridazin-6-yl}phenyl)methanol

[0276]
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rh F
Fﬂ\L Fﬁ\L
NH NH
) A N\=N
Y, Y
o SnN > SN
OH
o o
o o
A N

[0277] 100 mg (242 p.mol)
6-chloro-3-[4-(1,3-dioxolan-2-yl)phenyl]-N-(3,3,3-trifluoropropyl)imidazo[1,2-b]pyri dazin-8-amine which was prepared
according to intermediate example 44cwere transformed in analogy to example 1 using [2-(hydroxymethyl)phenyl]boronic
acid to give after working up and purification 52 mg (44 %) of the title compound.
Intermediate Example 44c
6-Chloro-3-[4-(1,3-dioxolan-2-yl)phenyl]-N-(3,3,3-trifluoropropyl)imidazo[1,2-b] pyridazin-8-amine
[0278]
£ F
F NH
F . Ly
NH SN /

N Cl

o_J
[0279] 800 mg (2.05 Mmol)
6-chloro-3-iodo-N-(3,3,3-trifluoropropyl)imidazo[1,2-b]pyridazin-8-amine which was prepared according to intermediate
example 6b were transformed in analogy to intermediate example 1 a using 2-[4-(1,3-dioxolan-2-yl)phenyl]-4,4,5,5-
tetramethyl-1,3,2-dioxaborolane to give after working up and purification 332 mg (35%) of the title compound.

Reference Example 45

N-cyclopropyl-4-{6-(1-methyl-1H-pyrazol-5-yl)-8-[(3,3,3-trifluoropropyl)amino] imidazo[1,2-b]pyridazin-3-
yl}benzenecarbothioamide

[0280]

[0281] 27 mg (65 wmol)
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4-{6-(1-methyl-1H-pyrazol-5-yl)-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b]pyrid azin-3-yl}benzaldehyde which was
prepared according to intermediate example 45a were transformed in analogy to example 13 to give after working up
and purification 1.8 mg (5%) of the title compound.

TH-NMR (CDCls): = 0.82 (2H), 1.07 (2H), 2.59 (2H), 3.42 (1H), 3.73 (2H), 4.19 (3H), 6.08 (1 H), 6.29 (1 H), 6.66 (1 H),
7.56 (1 H), 7.64 (1 H), 7.84 (2H), 7.85 (1 H), 8.07 (2H) ppm.

Intermediate Example 45a

4-{6-(1-Methyl-1H-pyrazol-5-yl)-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b] pyridazin-3-yl}benzaldehyde

[0282]
£ F
F>LT\
NH
= /N
—> s N/
¢r N
N-N_
(0] Yy
O\) o

[0283] 73 mg (159 pmol)

3-[4-(1,3-dioxolan-2-yl)phenyl]-6-(1-methyl-1H-pyrazol-5-yl)-N-(3,3,3-trifluoropropy  l)imidazo[1,2-b]pyridazin-8-amine
which was prepared according to intermediate example 45b were transformed in analogy to intermediate example 13a
to give after working up and purification 27 mg (41%) of the title compound.

Intermediate Example 45b

3-[4-(1,3-Dioxolan-2-yl)phenyl]-6-(1-methyl-1H-pyrazol-5-y1)-N-(3,3,3-trifluoropropyl)imidazo[1,2-b]pyridazin-8-amine

[0284]
] F
Fj\L Fj\L
NH
o . Lr

a SN YN N

N—N
o 7

[0285] 100 mg (242 pmol)

6-chloro-3-[4-(1,3-dioxolan-2-yl)phenyl]-N-(3,3,3-trifluoropropyl)imidazo[1,2-b]pyri dazin-8-amine which was prepared
according to intermediate example 44c were transformed in analogy to example 1 using 1-methyl-5-(4,4,5,5-tetramethyl-
1,3,2-dioxaborolan-2-yl)-1H-pyrazole to give after working up and purification 73 mg (66%) of the title compound.

Reference Example 46

N-cyclopropyl-4-{6-[3-(hydroxymethyl)phenyl]-8-[(3,3,3-trifluoropropyl)amino] imidazo[1,2-b]pyridazin-3-
yl}benzenecarbothioamide

[0286]
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[0287] 39.1 mg (89 wmol)

4-{6-[3-(hydroxymethyl)phenyl]-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b]pyrid azin-3-yl}benzaldehyde which was
prepared according to intermediate example 46a were transformed in analogy to example 13 to give after working up
and purification 2,0 mg (4%) of the title compound.

TH-NMR (CDCly): 6= 0.83 (2H), 1.07 (2H), 2.56 (2H), 3.43 (1 H), 3.68 (2H), 4.82 (2H), 6.00 (1H), 6.40 (1H), 7.50 (2H),
7.71 (1H), 7.79-7.90 (5H), 8.15 (2H) ppm.

Intermediate Example 46a

4-{6-[3-(Hydroxymethyl)phenyl]-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b] pyridazin-3-yl}benzaldehyde

[0288]
Fh Fr
Fﬂw\ Fﬂ\L
b NH
“ J\l z /N
N /
N,N —_— \N'N Y/
HO Ho
O\)O 0/

[0289] 167 mg (pmol)

(3-{3-[4-(1,3-dioxolan-2-yl)phenyl]-8-[(3, 3, 3-trifluoropropyl)amino]imidazo[1,2-b]py ridazin-6-yl}phenyl)methanol which
was prepared according to intermediate example 46b were transformed in analogy to intermediate example 13a to give
after working up and purification 39.1 mg (37%) of the title compound.

Intermediate Example 46b

(3-{3-[4-(1,3-Dioxolan-2-yl)phenyl]-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b] pyridazin-6-yl}phenyl)methanol

[0290]
F F F
F>‘\L F>‘\L
NH NH
T 2NN
> / - N /
Cl N N N
HO
O Q O\j
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[0291] 100 mg (242 pmol)

6-chloro-3-[4-(1,3-dioxolan-2-yl)phenyl]-N-(3,3,3-trifluoropropyl)imidazo[1,2-b]pyri dazin-8-amine which was prepared
according to intermediate example 44cwere transformed in analogy to example 1 using [3-(hydroxymethyl)phenyl]boronic
acid to give after working up and purification 83.5 mg (71%) of the title compound.

Reference Example 47

N-cyclopropyl-4-{8-[(2-hydroxy-2-methylpropyl)amino]-6-(pyridin-4-yl)imidazo [1,2-b]pyridazin-3-yl}benzene-
carbothioamide

[0292]

OH

\t\lH
T
X
S N~

H
> N'N\<</ - " |
| N~
N~z
V.
(0]
[0293] 48 mg (124 p.mol)

4-{8-[(2-hydroxy-2-methylpropyl)amino]-6-(pyridin-4-yl)imidazo[1,2-b]pyridazin-3-y I}benzaldehyde which was prepared
according to intermediate example 47a were transformed in analogy to example 13 to give after working up and purification
4.7 mg (6%) of the title compound.

TH-NMR (DMSO-d6): = 0.76-0.88 (4H), 1.18 (6H), 3.38-3.52 (3H), 4.79 (1H), 6.93 (1H), 7.09 (1H), 7.86 (2H), 8.04 (2H),
8.12 (1H), 8.27 (2H), 8.73 (2H), 10.16 (1H) ppm.

N
/

/\Z/_@

y
T b

Intermediate Example 47a
4-{8-[(2-Hydroxy-2-methylpropyl)amino]-6-(pyridin-4-yl)imidazo[1,2-b]pyridazin-3-yl}benzaldehyde

[0294]

NH NH
= /l\} = /N
x> N /
RS e N
| N NN
N~ No 2

(0} p
o] 0

[0295] 69 mg (160 pmol)

1-({3-[4-(1,3-dioxolan-2-yl)phenyl]-6-(pyridin-4-yl)imidazo[1,2-b]pyridazin-8-yl}ami no)-2-methylpropan-2-ol which was
prepared according to intermediate example 47b were transformed in analogy to intermediate example 13a to give after
working up and purification 51.5 mg (83%) of the title compound.

Intermediate Example 47b

1-({3-[4-(1,3-Dioxolan-2-yl)phenyl]-6-(pyridin-4-yl)imidazo[1,2-b]pyridazin-8-yl} amino)-2-methylpropan-2-ol

[0296]
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[0297] 200 mg (514 pmol)
1-({6-chloro-3-[4-(1,3-dioxolan-2-yl)phenyl]imidazo[1,2-b]pyridazin-8-yl}amino)-2-methylpropan-2-ol which was pre-
pared according to intermediate example 32c were transformed in analogy to example 1 using pyridin-4-ylboronic acid
to give after working up and purification 51.5 mg (23%) of the title compound.

Reference Example 48

N-cyclopropyl-4-{6-cyclopropyl-8-[(3,3,3-trifluoropropyl)aminoj]imidazo[1,2-b] pyridazin-3-yl}-2-methylbenza-
mide

[0298]

ZT

[0299] A solution of 31 mg (72 pmol) N-cyclopropyl-2-methyl-4-{8-[(3,3,3-trifluoropropyl)amino]-6-vinylimidazo[1,2-
b]py ridazin-3-yl}benzamide which was prepared according to example 41 in 3.5 mL tetrahydrofuran was cooled to 3°C,
5 mL of diazomethane solution in diethyl ether was added followed by 0.81 mg palladium(ll) diacetate and the mixture
was stirred for 1 hour. The solvents were removed and the residue was purified by chromatography to give 5.8 mg (18%)
of the title compound.

TH-NMR (CDClj): 8= 0.63 (2H), 0.89 (2H), 1.00-1.11 (4H), 2.00 (1 H), 2.53 (3H), 2.47-2.61 (2H), 2.92 (1H), 3.65 (2H),
5.78 (1H), 5.91 (1H), 5.93 (1H), 7.41 (1H), 7.73 (1 H), 7.91 (1 H), 7.92 (1 H) ppm.

Reference Example 49

N-cyclopropyl-4-{6-(4-fluorophenyl)-8-[(2-hydroxy-2-methylpropyl)amino] imidazo[1,2-b]pyridazin-3-yl}-3-
methoxybenzamide

[0300]
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[0301] 75 mg (174 pmol)

4-{6-chloro-8-[(2-hydroxy-2-methylpropyl)amino]imidazo[1,2-b]pyridazin-3-y[}-N-cy clopropyl-3-methoxybenzamide
which was prepared according to intermediate example 49a were transformed in analogy to example 1 using (4-fluor-
ophenyl)boronic acid to give after working up and purification 18.5 mg (22%) of the title compound.

TH-NMR (DMSO-d6): 8= 0.57 (2H), 0.69 (2H), 1.19 (6H), 2.85 (1 H), 3.39 (2H), 3.89 (3H), 4.78 (1H), 6.77 (1H), 6.87
(1H), 7.31 (2H), 7.54 (1H), 7.56 (1H), 7.87 (1H), 8.03 (2H), 8.25 (1 H), 8.51 (1 H) ppm.

Example 49a

4-{6-Chloro-8-[(2-hydroxy-2-methylpropyl)aminolimidazo[1,2-b]pyridazin-3-yI}-N-cyclopropyl-3-methoxybenzamide

[0302]
OH
OH \K\,H
A N\=N
NH s N7

—  » C”N O—
= /N
> ,N\/e

H
N
S b

[0303] 1.0 g (2.73 mmol)

1-[(6-Chloro-3-iodoimidazo[1,2-b]pyridazin-8-yl)amino]-2-methylpropan-2-ol which was prepared according to interme-
diate example 1 b were transformed in analogy to intermediate example 1 a using [4-(cyclopropylcarbamoyl)-2-meth-
oxyphenyl]boronic acid which was prepared according to intermediate example 49b to give after working up and purifi-
cation 741 mg (60%) of the title compound.

Example 49b
[4-(Cyclopropylcarbamoyl)-2-methoxyphenyl]boronic acid

[0304]

OH H
HO. ™ Ho

B
T i

OH_O OH_O

[0305] A suspension of 3,0 g (15.3 mmol) 4-(dihydroxyboryl)-3-methoxybenzoic acid, 874 mg cyclopropanamine and
3.5 g N-[3-(dimethylamino)propyl]-N’-ethylcarbodiimide in 93 mL dichloromethane was stirred overnight at 23°C.
Water was added and the mixture was extracted with dichloromethane. The organic layer was washed with brine and
dried over sodium sulfate. After filtration and removal of the solvent the residue was purified by chromatography to give
2.60 g (72%) of the title compound.
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Reference Example 50

N-cyclopropyl-4-{8-[(2-hydroxy-2-methylpropyl)amino]-6-(1-methyl-1H-pyrazol-5-yl)imidazo[1,2-b]pyridazin-3-
yl}-3-methoxybenzamide

[0306]
NH NH
ar) )
S / x> N /
cl” N O— — (TN O—
N-N

ZT

[0307] 75 mg (174 pmol)

4-{6-chloro-8-[(2-hydroxy-2-methylpropyl)amino]imidazo[1,2-b]pyridazin-3-y[}-N-cy clopropyl-3-methoxybenzamide
which was prepared according to intermediate example 49a were transformed in analogy to example 1 using 1-methyl-
5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazole to give after working up and purification 14.8 mg (18%) of
the title compound.

TH-NMR (DMSO-d6): 8= 0.57 (2H), 0.69 (2H), 1.17 (6H), 2.83 (1 H), 3.35 (2H), 3.85 (3H), 4.01 (3H), 4.77 (1H), 6.59
(1H), 6.85 (1H), 6.95 (1H), 7.47 (1H), 7.51 (1H), 7.53 (1 H), 7.81 (1 H), 8.03 (1 H), 8.49 (1 H) ppm.

Reference Example 51

N-cyclopropyl-4-{8-[(2-hydroxy-2-methylpropyl)amino]-6-(phenylsulfanyl) imidazo[1,2-b]pyridazin-3-yl}-3-
methoxybenzamide (A) and N-cyclopropyl-3-hydroxy-4-{8-[(2-hydroxy-2-methylpropyl)amino]-6-(phenylsulfa-
nyl)imidazo[1,2-b]pyridazin-3-yl}benzamide (B)

[0308]

OH OH OH

h¢

N

H \tNH \K\IH
Joe LY LY,
s N ©\ s N ©\ s N
CI” °N —» S”°N + S N
/o\é /oé Hoé
H H H
o’ N o’ N o’ N
N ) N () N
[0309] To a solution of 76.9 mg benzenethiol in 1.0 mL dimethyl sulfoxide were added 27.9 mg sodium hydride (60%)
and the mixture was stirred at 23°C for 1 hour. Then 50 mg (116 wmol)
4-{6-chloro-8-[(2-hydroxy-2-methylpropyl)aminolimidazo[1,2-b]pyridazin-3-y[}-N-cy clopropyl-3-methoxybenzamide
which was prepared according to intermediate example 49a were added and the mixture was heated at 120°C using
microwave irradiation for 1 hour. Water was added and the mixture was extracted with dichloromethane and methanol.
The organic layer was washed with brine and dried over sodium sulfate. After filtration and removal of the solvent the
residue was purified by chromatography to give 8.0 mg (18%) of the title compound A and 15.3 mg (27%) of the title
compound B.
TH-NMR (DMSO-d6) of A: §= 0.56 (2H), 0.69 (2H), 1.10 (6H), 2.82 (1H), 3.19 (2H), 3.27 (3H), 4.70 (1H), 6.19 (1H), 6.97
(1H), 7.22 (1H), 7.41-7.47 (4H), 7.53-7.58 (2H), 7.85 (1 H), 7.86 (1 H), 8.44 (1 H) ppm.

TH-NMR (DMSO-d86) of B: 8= 0.54 (2H), 0.66 (2H), 1.10 (6H), 2.80 (1H), 3.18 (2H), 4.70 (1H), 6.17 (1H), 6.98 (1H), 7.04
(1H), 7.33 (1H), 7.42-7.48 (3H), 7.55-7.61 (2H), 7.87 (1H), 7.95 (1H), 8.33 (1H), 10.13 (1H) ppm.
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Reference Example 52

N-cyclopropyl-4-{6-(4-fluorophenyl)-8-[(3,3,3-trifluoropropyl)aminolimidazo [1,2-b]pyridazin-3-yl}-3-methoxy-
benzamide

[0310]
F i F i
Fﬂ\L Fﬂ\L
NH NH
A N=N A \=N
> / > /
Cl -N » N—N
O E O

[0311] 65 mg (143 pmol)

4-{6-chloro-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b]pyridazin-3-yI}-N-cyclopr  opyl-3-methoxybenzamide which
was prepared according to intermediate example 52a were transformed in analogy to example 1 using (4-fluorophe-
nyl)boronic acid to give after working up and purification 14.3 mg (18%) of the title compound.

1H-NMR (CDCl3): 8= 0.66 (2H), 0.91 (2H), 2.59 (2H), 2.95 (1H), 3.75 (2H), 3.97 (3H), 6.00 (1H), 6.32 (1H), 6.39 (1H),
717 (2H), 7.33 (1H), 7.58 (1H), 7.90 (2H), 8.01 (1 H), 8.37 (1 H) ppm.

Intermediate example 52a
4-{6-Chloro-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-N-cyclopropyl-3-methoxybenzamide

[0312]

[0313] 484 mg (1.24 mmol)

6-chloro-3-iodo-N-(3, 3, 3-trifluoropropyl)imidazo[1,2-b]pyridazin-8-amine which was prepared according to intermediate
example 6b were transformed in analogy to intermediate example 1a using [4-(cyclopropylcarbamoyl)-2-methoxyphe-
nyl]boronic acid which was prepared according to intermediate example 49b to give after working up and purification
163 mg (29%) of the title compound.

Reference Example 53

N-cyclopropyl-3-methoxy-4-{6-(1-methyl-1H-pyrazol-5-yl)-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b]pyri-
dazin-3-yl}benzamide

[0314]
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[0315] 65 mg (143 pmol)

4-{6-chloro-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b]pyridazin-3-yl}-N-cyclopr  opyl-3-methoxybenzamide which
was prepared according to intermediate example 52a were transformed in analogy to example 1 using 1-methyl-
5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazole to give after working up and purification 3.6 mg (5%) of the
title compound.

TH-NMR (CDCly): = 0.66 (2H), 0.91 (2H), 2.58 (2H), 2.94 (1H), 3.72 (2H), 3.94 (3H), 4.11 (3H), 6.04 (1 H), 6.27 (1 H),
6.31 (1 H), 6.64 (1 H), 7.27 (1 H), 7.53 (1 H), 7.58 (1H), 7.95 (1H), 8.13 (1H) ppm.

Reference Example 54

N-cyclopropyl-4-{6-[2-(hydroxymethyl)phenyl]-8-[(3,3,3-trifluoropropyl)amino] imidazo[1,2-b]pyridazin-3-yl}-3-
methoxybenzamide

[0316]
F i F i
F F
NH
o -
Cl N’N O— N O—
H
N

N
[0317] 50 mg (110 pmol)
4-{6-chloro-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-N-cyclopr opyl-3-methoxybenzamide which
was prepared according to intermediate example 52a were transformed in analogy to example 1 using [2-(hydroxyme-
thyl)phenyl]boronic acid to give after working up and purification 11.8 mg (18%) of the title compound.
TH-NMR (CDClj): 6= 0.60 (2H), 0.85 (2H), 2.58 (2H), 2.88 (1 H), 3.73 (2H), 3.90 (3H), 4.39 (2H), 5.12 (1 H), 6.13 (1 H),
6.24 (1 H), 6.34 (1 H), 7.22 (1 H), 7.43-7.49 (3H), 7.55 (1 H), 7.58 (1 H), 7.79 (1 H), 7.84 (1 H) ppm.

Reference Example 55

N-cyclopropyl-4-{6-[(2-methoxyphenyl)sulfanyl]-8-[(3,3,3-trifluoropropyl) amino]imidazo[1,2-b]pyridazin-3-yl}-
2-methylbenzamide

[0318]
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[0319] 50 mg (114 pmol)

4-{6-chloro-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b]pyridazin-3-yl}-N-cyclopr opyl-2-methylbenzamide which was
prepared according to intermediate example 10a were transformed in analogy to example 51 using 2-methoxyben-
zenethiol to give after working up and purification 9.2 mg (14%) of the title compound.

TH-NMR (CDCly): 6= 0.61 (2H), 0.88 (2H), 2.36 (3H), 2.47 (2H), 2.89 (1 H), 3.52 (2H), 3.77 (3H), 5.88 (1H), 6.01 (1H),
6.28 (1H), 6.97-7.07 (2H), 7.16 (1H), 7.48 (1H), 7.57-7.65 (3H), 7.67 (1H) ppm.

Reference Example 56

(RS)-N-cyclopropyl-2-methyl-4-[8-{[(4-methylmorpholin-2-yl)methyl]Jamino}-6-(phenylsulfanyl)imidazo[1,2-
b]pyridazin-3-yllbenzamide

[0320]
NH NH
= /N @\ 4 J\l
S / » S /
Cl N’N S N’N

[0321] 75 mg (165 pumol)

(RS)-4-(6-chloro-8-{[(4-methylmorpholin-2-yl)methyl]Jamino}imidazo[1,2-b]pyridazin -3-yl)-N-cyclopropyl-2-methylben-
zamide which was prepared according to intermediate example 56a were transformed in analogy to example 51 using
benzenethiol to give after working up and purification 21.6 mg (25%) of the title compound.

TH-NMR (DMSO-d6): 6= 0.49 (2H), 0.65 (2H), 1.70 (1H), 1.93 (1H), 2.13 (3H), 2.20 (3H), 2.53 (1H), 2.64 (1H), 2.79
(1H), 3.25-3.34 (2H), 3.43 (1H), 3.62 (1H), 3.73 (1H), 6.10 (1H), 7.10 (1H), 7.42 (1H), 7.45-7 .51 (3H), 7.59-7.67 (3H),
7.71 (1H), 7.92 (1 H), 8.23 (1H) ppm.

Intermediate example 56a

(RS)-4-(6-Chloro-8-{[(4-methylmorpholin-2-yl)methylJamino}imidazo[1,2-b] pyridazin-3-yl)-N-cyclopropyl-2-methylben-
zamide

[0322]
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[0323] 352 mg (864 p.mol)

(RS)-6-chloro-3-iodo-N-[(4-methylmorpholin-2-yl)methyl]imidazo[1,2-b]pyridazin-8-amine which was prepared accord-
ing to intermediate example 56b were transformed in analogy to intermediate example 1a using N-cyclopropyl-2-methy|-
4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzamide to give after working up and purification 372 mg (95%) of the
title compound.

Intermediate example 56b
(RS)-6-Chloro-3-iodo-N-[(4-methylmorpholin-2-yl)methyllimidazo[1,2-b]pyridazin-8-amine

[0324]

Br
N
i . NH
W,
cl” N A N=N
I Y
o SN

[0325] 370 mg (1.03 mmol) 8-bromo-6-chloro-3-iodoimidazo[1,2-b]pyridazine which was prepared according to inter-
mediate example 1 ¢ were transformed in analogy to intermediate example 1b using 1-[(2RS)-4-methylmorpholin-2-
yllmethanamine to give after working up and purification 359 mg (85%) of the title compound.

Reference Example 57

4-{8-[(2-Amino-2-methylpropyl)amino]-6-(4-fluorophenyl)imidazo[1,2-b] pyridazin-3-yl}-N-cyclopropyl-2-meth-
ylbenzamide

[0326]
NH NH
f\aj\l =N
Cl N'N e N'N
F

[0327] 100 mg (242 pmol)

4-{8-[(2-amino-2-methylpropyl)yamino]-6-chloroimidazo[1,2-b]pyridazin-3-yl}-N-cycl opropyl-2-methylbenzamide which
was prepared according to intermediate example 57a were transformed in analogy to example 1 using (4-fluorophe-
nyl)boronic acid to give after working up and purification 17.9 mg (14%) of the title compound.

TH-NMR (CDCly): 8= 0.63 (2H), 0.90 (2H), 1.25 (2H), 1.29 (6H), 2.55 (3H), 2.93 (1 H), 3.27 (2H), 5.94 (1H), 6.34 (1H),
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6.41 (1H), 7.17 (2H), 7.45 (1H), 7.81 (1H), 7.91-7.98 (3H), 8.04 (1H) ppm.
Intermediate example 57a

4-{8-[(2-Amino-2-methylpropyl)amino]-6-chloroimidazo[1,2-b]pyridazin-3-yl}-N-cyclopropyl-2-methylbenzamide

[0328]
\N%
NH NH
\K = /N
NH s N
— c” N
joe
N /
cl N'N\e

[0329] 1.07 g (2.93 mmol)

N1-(6-chloro-3-iodoimidazo[1,2-b]pyridazin-8-yl)-2-methylpropane-1,2-diamine which was prepared according to inter-
mediate example 57b were transformed in analogy to intermediate example 1a using N-cyclopropyl-2-methyl-4-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)benzamide to give after working up and purification 809 mg (64%) of the title com-
pound.

Intermediate example 57b

N-(6-chloro-3-iodoimidazo[1,2-b]pyridazin-8-yl)-2-methylpropane-1,2-diamine

[0330]
NH
Br
Z =N NH
> _N\/g - " A N\=N
Cl N

[0331] 2.00 g (5.58 mmol) 8-bromo-6-chloro-3-iodoimidazo[1,2-b]pyridazine which was prepared according to inter-
mediate example 1 ¢ were transformed in analogy to intermediate example 1b using 2-methylpropane-1,2-diamine to
give after working up and purification 1.08 g (53%) of the title compound.

Reference Example 58

4-{8-[(2-Amino-2-methylpropyl)amino]-6-(1-methyl-1H-pyrazol-5-yl)imidazo [1,2-b]pyridazin-3-yl}-N-cyclopro-
pyl-2-methylbenzamide

[0332]
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[0333] 100 mg (242 p.mol)

4-{8-[(2-amino-2-methylpropyl)amino]-6-chloroimidazo[1,2-b]pyridazin-3-yl}-N-cycl opropyl-2-methylbenzamide which
was prepared according to intermediate example 57a were transformed in analogy to example 1 using 1-methyl-
5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazole to give after working up and purification 27.5 mg (22%) of
the title compound.

TH-NMR (CDCly): 8= 0.64 (2H), 0.90 (2H), 1.25 (2H), 1.28 (6H), 2.52 (3H), 2.93 (1 H), 3.23 (2H), 4.20 (3H), 5.97 (1 H),
6.29 (1 H),6.42 (1H),6.64 (1H),7.41(1H),7.53 (1H),7.79 (1 H), 7.86 (1 H), 7.90 (1 H) ppm.

Reference Example 59

4-{8-[(2-Amino-2-methylpropyl)amino]-6-[2-(hydroxymethyl)phenyl]imidazo [1,2-b]pyridazin-3-yl}-N-cyclopro-
pyl-2-methylbenzamide

[0334]

OH

ZT
T

[0335] 100 mg (242 pmol)

4-{8-[(2-amino-2-methylpropyl)yamino]-6-chloroimidazo[1,2-b]pyridazin-3-yl}-N-cycl opropyl-2-methylbenzamide which
was prepared according to intermediate example 57a were transformed in analogy to example 1 using [2-(hydroxyme-
thyl)phenyl]boronic acid to give after working up and purification 30.0 mg (23%) of the title compound.

TH-NMR (CDCly): 8= 0.59 (2H), 0.85 (2H), 1.25 (2H), 1.28 (6H), 2.49 (3H), 2.89 (1 H), 3.25 (2H), 4.40 (2H), 5.30 (1 H),
6.07 (1 H), 6.30 (1 H), 6.47 (1 H), 7.38 (1 H), 7.43-7.50 (3H), 7.60 (1H), 7.64 (1H), 7.73 (1H), 7.74 (1H) ppm.

Reference Example 60

N-cyclopropyl-4-{8-[(2-hydroxy-2-methylpropyl)amino]-6-[(4-hydroxyphenyl) sulfanyl]imidazo[1,2-b]pyridazin-
3-yl}-2-methylbenzamide (A) and N-cyclopropyl-4-{8-[(2-hydroxy-2-methylpropyl)amino]-6-[(4-methoxyphenyl)
sulfanyl]imidazo[1,2-b]pyridazin-3-yl}-2-methylbenzamide (B)

[0336]
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[0337] 75 mg (181 pmol)

4-{6-chloro-8-[(2-hydroxy-2-methylpropyl)amino]imidazo[1,2-b]pyridazin-3-y[}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 7a were transformed in analogy to example 51 using 4-meth-
oxybenzenethiol to give after working up and purification 50 mg (43%) of the title compound A and 8.8 mg (5%) of the
title compound B.

TH-NMR (DMSO-d6) of A: = 0.49 (2H), 0.65 (2H), 1.11 (6H), 2.21 (3H), 2.79 (1 H), 3.19 (2H), 4.72 (1H), 6.12 (1H),
6.82-6.91 (3H), 7.12 (1H), 7.42 (2H), 7.65 (1H), 7.70 (1H), 7.91 (1H), 8.22 (1H), 10.04 (1H) ppm.

TH-NMR (CDCl3) of B: = 0.64 (2H), 0.90 (2H), 1.39 (6H), 2.37 (3H), 2.92 (1 H), 3.24 (2H), 3.88 (3H), 4.09 (1H), 5.30
(1H), 5.92 (1H), 5.97 (1H), 6.36 (1H), 6.96 (2H), 7.12 (1H), 7.50-7.58 (3H), 7.61 (1H) ppm.

Reference Example 61

N-cyclopropyl-4-{8-[(2-hydroxy-2-methylpropyl)amino]-6-[(3-hydroxyphenyl) sulfanyl]imidazo[1,2-b]pyridazin-
3-yl}-2-methylbenzamide (A) and N-cyclopropyl-4-{8-[(2-hydroxy-2-methylpropyl)amino]-6-[(3-methoxyphenyl)
sulfanyl]imidazo[1,2-b]pyridazin-3-yl}-2-methylbenzamide (B)

[0338]

OH OH OH

T h¢ h¢

NH NH NH

h'\‘ AN Z =N
/ / /
o SN — s SN NG
i ~OH i ‘c|>
N
o o

o N N
k> (A) t> (B)

[0339] 75 mg (181 pmol)

4-{6-chloro-8-[(2-hydroxy-2-methylpropyl)amino]imidazo[1,2-b]pyridazin-3-y[}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 7a were transformed in analogy to example 51 using 3-meth-
oxybenzenethiol to give after working up and purification 26.9 mg (21 %) of the title compound A and 14.9 mg (15%) of
the title compound B.

TH-NMR (DMSO-d6) of A: §= 0.49 (2H), 0.65 (2H), 1.11 (6H), 2.22 (3H), 2.79 (1 H), 3.20 (2H), 4.71 (1H), 6.21 (1H), 6.85
(1H), 6.94-7.02 (3H), 7.15 (1H), 7.25 (1H), 7.73 (1H), 7.74 (1H), 7.94 (1H), 8.23 (1H), 9.73 (1H) ppm.

TH-NMR (CDCl3) of B: 8= 0.63 (2H), 0.90 (2H), 1.40 (6H), 2.37 (3H), 2.92 (1H), 3.23 (2H), 3.73 (3H), 5.94 (1H), 6.02
(1H), 6.50 (1H), 6.97 (1H), 7.13-7.20 (3H), 7.22 (1 H), 7.33 (1 H), 7.56-7.63 (3H) ppm.
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Reference Example 62
N-cyclopropyl-4-{6-[(3-fluorophenyl)sulfanyl]-8-[(2-hydroxy-2-methylpropyl) amino]imidazo[1,2-b]pyridazin-3-

yl}-3-hydroxybenzamide (A) and N-cyclopropyl-4-{6-[(3-fluorophenyl)sulfanyl]-8-[(2-hydroxy-2-methylpropyl)
aminolimidazo[1,2-b]pyridazin-3-yl}-3-methoxybenzamide (B)

[0340]
\ﬁ%i OH OH
NH NH NH
Z =N AN AN
\_N/ \‘/ \’/
Cl N —» F S N + F S N
(o] HO (@]
/
H
N

[0341] 150 mg (349 pwmol)

4-{6-chloro-8-[(2-hydroxy-2-methylpropyl)amino]imidazo[1,2-b]pyridazin-3-y[}-N-cy clopropyl-3-methoxybenzamide
which was prepared according to intermediate example 49a were transformed in analogy to example 51 using 3-fluor-
obenzenethiol to give after working up and purification 3.3 mg (2%) of the title compound A and 2.5 mg (1%) of the title
compound B.

TH-NMR (DMSO-d6) of A: §= 0.53 (2H), 0.66 (2H), 1.11 (6H), 2.80 (1 H), 3.21 (2H), 4.71 (1H), 6.24 (1H), 7.06 (2H), 7.26
(1H), 7.33-7.52 (4H), 7.86 (1H), 7.94 (1H), 8.33 (1H), 10.18 (1 H) ppm.

TH-NMR (DMSO-d6) of B: 8= 0.55 (2H), 0.69 (2H), 1.11 (6H), 2.82 (1 H), 3.22 (2H), 3.84 (3H), 4.70 (1 H), 6.26 (1 H),
7.04 (1 H), 7.21-7.30 (2H), 7.36 (1 H), 7.39-7.49 (3H), 7.84 (1 H), 7.85 (1 H), 8.44 (1 H) ppm.

Reference Example 63

N-cyclopropyl-4-{6-[(4-hydroxy-3-methylphenyl)sulfanyl]-8-[(2-hydroxy-2-methylpropyl)amino]imidazo[1,2-
b]pyridazin-3-yl}-2-methylbenzamide

[0342]
OH OH
g T
o SN {
0

[0343] 75 mg (181 pwmol)

4-{6-chloro-8-[(2-hydroxy-2-methylpropyl)amino]imidazo[1,2-b]pyridazin-3-y[}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 7a were transformed in analogy to example 51 using 2-methyl-
4-sulfanylphenol to give after working up and purification 27.6 mg (28%) of the title compound.

TH-NMR (DMSO-d6): 8= 0.49 (2H), 0.65 (2H), 1.11 (6H), 2.10 (3H), 2.20 (3H), 2.79 (1H), 3.18 (2H), 4.70 (1H), 6.11
(1H), 6.86 (1H), 6.88 (1H), 7.10 (1H), 7.25 (1H), 7.32 (1H), 7.67 (1H), 7.71 (1H), 7.92 (1H), 8.21 (1H), 9.87 (1H) ppm.
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Reference Example 64

N-cyclopropyl-4-{6-[(5-fluoro-2-methylphenyl)sulfanyl]-8-[(2-hydroxy-2-methylpropyl)amino]imidazo[1,2-b]py-
ridazin-3-yl}-2-methylbenzamide

[0344]
NH F NH
Cl N'N — S N'N
H H
N N
(0] (0]

[0345] 75 mg (181 pwmol)

4-{6-chloro-8-[(2-hydroxy-2-methylpropyl)amino]imidazo[1,2-b]pyridazin-3-y[}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 7a were transformed in analogy to example 51 using 5-fluoro-
2-methylbenzenethiol to give after working up and purification 47.7 mg (48%) of the title compound.

TH-NMR (DMSO-d6): 6= 0.48 (2H), 0.65 (2H), 1.12 (6H), 2.19 (3H), 2.31 (3H), 2.79 (1H), 3.23 (2H), 4.71 (1H), 6.27
(1H), 7.01 (1H), 7.06 (1H), 7.29 (1H), 7.42-7.49 (2H), 7.57 (1 H), 7.67 (1 H), 7.94 (1 H), 8.23 (1 H) ppm.

Reference Example 65

N-cyclopropyl-4-{6-[(4-fluoro-3-methylphenyl)sulfanyl]-8-[(2-hydroxy-2-methylpropyl)amino]imidazo[1,2-b]py-
ridazin-3-yl}-2-methylbenzamide

[0346]

OH OH

b

NH

?,
&
N / N /
Cl N'N —_— S N'N
H
O Nﬁ

ZT

[0347] 75 mg (181 pmol)

4-{6-chloro-8-[(2-hydroxy-2-methylpropyl)amino]imidazo[1,2-b]pyridazin-3-y[}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 7a were transformed in analogy to example 51 using 4-fluoro-
3-methylbenzenethiol to give after working up and purification 25.9 mg (26%) of the title compound.

TH-NMR (DMSO-d6): 6= 0.48 (2H), 0.65 (2H), 1.11 (6H), 2.18 (3H), 2.22 (3H), 2.79 (1H), 3.22 (2H), 4.71 (1H), 6.22
(1H), 6.97 (1H), 7.08 (1H), 7.25 (1H), 7.48 (1H), 7.59 (2H), 7.67 (1H), 7.93 (1H), 7.23 (1H) ppm.

Reference Example 66

N-cyclopropyl-4-{6-[(3-fluoro-4-methylphenyl)sulfanyl]-8-[(2-hydroxy-2-methylpropyl)amino]imidazo[1,2-b]py-
ridazin-3-yl}-2-methylbenzamide

[0348]
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[0349] 75 mg (181 pwmol)
4-{6-chloro-8-[(2-hydroxy-2-methylpropyl)amino]imidazo[1,2-b]pyridazin-3-y[}-N-cy clopropyl-2-methylbenzamide

which was prepared according to intermediate example 7a were transformed in analogy to example 51 using 3-fluoro-
4-methylbenzenethiol to give after working up and purification 41.7 mg (42%) of the title compound.

TH-NMR (DMSO-d6): 6= 0.48 (2H), 0.65 (2H), 1.12 (6H), 2.19 (3H), 2.28 (3H), 2.79 (1H), 3.23 (2H), 4.72 (1H), 6.27
(1H), 6.99 (1H), 7.07 (1H), 7.34 (1H), 7.39 (1H), 7.44 (1H), 7.63 (1H), 7.69 (1H), 7.94 (1H), 8.25 (1H) ppm.

Reference Example 67

N-cyclopropyl-4-{6-[(3-fluoro-5-methylphenyl)sulfanyl]-8-[(2-hydroxy-2-methylpropyl)amino]imidazo[1,2-b]py-
ridazin-3-yl}-2-methylbenzamide

[0350]

OH OH

h¢

NH

F \‘(NH
SN { s SN {
H
o NB

H
N
" b

[0351] 75 mg (181 umol)

4-{6-chloro-8-[(2-hydroxy-2-methylpropyl)aminolimidazo[1,2-b]pyridazin-3-y[}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 7a were transformed in analogy to example 51 using 3-fluoro-
5-methylbenzenethiol to give after working up and purification 33 mg (33%) of the title compound.

TH-NMR (DMSO-d6): §= 0.49 (2H), 0.65 (2H), 1.12 (6H), 2.21 (3H), 2.30 (3H), 2.79 (1 H), 3.22 (2H), 4.70 (1 H), 6.27 (1
H), 7.05 (1 H), 7.13 (1 H), 7.16 (1 H), 7.26 (1 H), 7.27 (1H), 7.70 (1H), 7.73 (1H), 7.95 (1H), 8.24 (1H) ppm.

Reference Example 68

N-cyclopropyl-4-{6-[(3,5-difluorophenyl)sulfanyl]-8-[(2-hydroxy-2-methylpropyl)aminolimidazo[1,2-b]pyri-
dazin-3-yl}-2-methylbenzamide

[0352]
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[0353] 75 mg (181 pmol)

4-{6-chloro-8-[(2-hydroxy-2-methylpropyl)amino]imidazo[1,2-b]pyridazin-3-y[}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 7a were transformed in analogy to example 51 using 3,5-
difluorobenzenethiol to give after working up and purification 5.7 mg (6%) of the title compound.

TH-NMR (DMSO-d6): 6= 0.49 (2H), 0.65 (2H), 1.12 (6H), 2.22 (3H), 2.79 (1H), 3.24 (2H), 4.71 (1H), 6.34 (1H), 7.12
(1H), 7.16 (1H), 7.35-7.40 (3H), 7.71 (1H), 7.74 (1H), 7.96 (1H), 8.25 (1 H) ppm.

Reference Example 69

N-cyclopropyl-4-{6-[(4-fluoro-2-methylphenyl)sulfanyl]-8-[(2-hydroxy-2-methylpropyl)amino]imidazo[1,2-b]py-
ridazin-3-yl}-2-methylbenzamide

[0354]

[0355] 75 mg (181 uwmol)

4-{6-chloro-8-[(2-hydroxy-2-methylpropyl)aminolimidazo[1,2-b]pyridazin-3-y[}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 7a were transformed in analogy to example 51 using 4-fluoro-
3-methylbenzenethiol to give after working up and purification 32.1 mg (32%) of the title compound.

TH-NMR (DMSO-d6): 6= 0.48 (2H), 0.65 (2H), 1.12 (6H), 2.18 (3H), 2.35 (3H), 2.79 (1H), 3.22 (2H), 4.72 (1H), 6.23
(1H), 6-95 (1H), 7.05 (1H), 7.15 (1H), 7.34 (1H), 7.53 (1H), 7.63 (1H), 7.65 (1H), 7.92 (1H), 8.23 (1H) ppm.

Reference Example 70

N-cyclopropyl-4-{6-[(2-fluorophenyl)sulfanyl]-8-[(2-hydroxy-2-methylpropyl) amino]imidazo[1,2-b]pyridazin-3-
yl}-2-methylbenzamide

[0356]
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[0357] 75 mg (181 pwmol)

4-{6-chloro-8-[(2-hydroxy-2-methylpropyl)amino]imidazo[1,2-b]pyridazin-3-y[}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 7a were transformed in analogy to example 51 using 2-fluor-
obenzenethiol to give after working up and purification 36.8 mg (38%) of the title compound.

TH-NMR (DMSO-d6): 6= 0.49 (2H), 0.65 (2H), 1.13 (6H), 2.18 (3H), 2.78 (1H), 3.24 (2H), 4.72 (1H), 6.31 (1H), 7.00
(1H), 7.03 (1H), 7.32 (1H), 7.40 (1H), 7.53 (1H), 7.61 (1H), 7.64 (1H), 7.69 (1H), 7.93 (1H), 8.22 (1H) ppm.

Reference Example 71

N-cyclopropyl-4-{6-[(4-fluorophenyl)sulfanyl]-8-[(2-hydroxy-2-methylpropyl) amino]imidazo[1,2-b]pyridazin-3-
yl}-2-methylbenzamide

[0358]

OH OH

b

NH

T,
Z NN F Z =N
X L / \©\ X N /
Cl N ? E— ] S N
H
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H
N
S b

[0359] 75 mg (181 umol)

4-{6-chloro-8-[(2-hydroxy-2-methylpropyl)aminolimidazo[1,2-b]pyridazin-3-y[}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 7a were transformed in analogy to example 51 using 4-fluor-
obenzenethiol to give after working up and purification 31.6 mg (33%) of the title compound.

TH-NMR (DMSO-d6): 6= 0.48 (2H), 0.65 (2H), 1.12 (6H), 2.19 (3H), 2.79 (1H), 3.22 (2H), 4.72 (1H), 6.24 (1H), 6.97
(1H), 7.08 (1H), 7.33 (2H), 7.58 (1H), 7.64-7.71 (3H), 7.92 (1H), 8.23 (1H) ppm.

Reference Example 72

4-{6-[(2E)-But-2-en-2-yl]-8-[(2-hydroxy-2-methylpropyl)amino]imidazo[1,2-b] pyridazin-3-yl}-N-cyclopropyl-3-
methoxybenzamide

[0360]
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[0361] 75 mg (174 pmol)

4-{6-chloro-8-[(2-hydroxy-2-methylpropyl)amino]imidazo[1,2-b]pyridazin-3-y[}-N-cy clopropyl-3-methoxybenzamide
which was prepared according to intermediate example 49a were transformed in analogy to example 1 using (2Z)-but-
2-en-2-ylboronic acid to give after working up and purification 26.9 mg (33%) of the title compound.

TH-NMR (DMSO-d6): 6= 0.57 (2H), 0.68 (2H), 1.16 (6H), 1.81 (3H), 1.99 (3H), 2.84 (1H), 3.28 (2H), 3.89 (3H), 4.75
(1H), 6.40 (1H), 6.48 (1H), 6.58 (1H), 7.51 (1H), 7.53 (1 H), 7.85 (1 H), 8.32 (1 H), 8.47 (1 H) ppm.

Reference Example 73
N-cyclopropyl-4-{8-[(2-hydroxy-2-methylpropyl)amino]-6-[(2-hydroxyphenyl) sulfanyl]imidazo[1,2-b]pyridazin-

3-yl}-2-methylbenzamide (A) and N-cyclopropyl-4-{8-[(2-hydroxy-2-methylpropyl)amino]-6-[(2-methoxyphenyl)
sulfanyl]imidazo[1,2-b]pyridazin-3-yl}-2-methylbenzamide (B)

[0362]
OH OH OH
D / XD / D /
Cl N’N e Q\S N’N + Q\S N‘N
OH oL
H H H
N N N
o o}

(A) () N

[0363] 100 mg (242 p.mol)

4-{6-chloro-8-[(2-hydroxy-2-methylpropyl)aminolimidazo[1,2-b]pyridazin-3-y[}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 7a were transformed in analogy to example 51 using 2-meth-
oxybenzenethiol to give after working up and purification 43.1 mg (35%) of the title compound A and 5.8 mg (4%) of the
title compound B.

TH-NMR (DMSO-d6) of A: 8= 0.49 (2H), 0.65 (2H), 1.11 (6H), 2.20 (3H), 2.78 (1 H), 3.19 (2H), 4.72 (1H), 6.14 (1H),
6.82-6.90 (2H), 6.97 (1H), 7.07 (1H), 7.33 (1H), 7.44 (1 H), 7.66 (1 H), 7.71 (1 H), 7.91 (1 H), 8.22 (1 H), 9.96 (1 H) ppm.
1H-NMR (CDCl,) of B: = 0.63 (2H), 0.89 (2H), 1.39 (6H), 2.35 (3H), 2.91 (1 H), 3.23 (2H), 3.77 (3H), 4.62 (1H), 5.92
(1H), 5.97 (1H), 6.42 (1H), 6.99 (1H), 7.03 (1H), 7.13 (1 H), 7.47 (1 H), 7.56-7.64 (4H) ppm.

Reference Example 74

N-cyclopropyl-3-hydroxy-4-{6-(phenylsulfanyl)-8-[(3,3,3-trifluoropropyl)amino] imidazo[1,2-b]pyridazin-3-
yl}benzamide

[0364]

78



10

15

20

25

30

35

40

45

50

55

EP 2 614 063 B1

F F
F Fj\L
NH NH
Z=N ANz
o SN { — s SN {
o) HO

[0365] 29.5 mg (67 wmol)

4-{6-chloro-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b]pyridazin-3-yl}-N-cyclopr  opyl-3-methoxybenzamide which
was prepared according to intermediate example 52a were transformed in analogy to example 51 using benzenethiol
to give after working up and purification 19 mg (52%) of the title compound.

TH-NMR (CDCly): 8= 0.63 (2H), 0.88 (2H), 2.44 (2H), 2.92 (1 H), 3.55 (2H), 5.81 (1 H), 6.12 (1 H), 6.22 (1 H), 7.22 (1
H), 7.33 (1 H), 7.41-7.54 (4H), 7.58-7.66 (3H), 9.01 (1 H) ppm.

Example 75

N-cyclopropyl-4-{6-(3-fluorophenoxy)-8-[(2-hydroxy-2-methylpropyl)amino] imidazo[1,2-b]pyridazin-3-yl}-2-
methylbenzamide

[0366]
OH OH
Cl N'N e o N'N

[0367] 50 mg (121 pwmol)

4-{6-chloro-8-[(2-hydroxy-2-methylpropyl)aminolimidazo[1,2-b]pyridazin-3-y[}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 7a were transformed in analogy to example 51 using 3-fluor-
ophenol to give after working up and purification 13.9 mg (22%) of the title compound.

TH-NMR (DMSO-d6): 6= 0.47 (2H), 0.63 (2H), 1.16 (6H), 2.14 (3H), 2.76 (1H), 3.27 (2H), 4.74 (1H), 6.18 (1H), 7.02
(1H), 7.08-7.14 (2H), 7.16 (1H), 7.24 (1H), 7.47 (1 H), 7.67 (1 H), 7.77 (1 H), 7.92 (1 H), 8.21 (1 H) ppm.

Example 76

N-cyclopropyl-4-{8-[(2-hydroxy-2-methylpropyl)amino]-6-phenoxyimidazo [1,2-b]pyridazin-3-yl}-2-methylben-
zamide

[0368]
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[0369] 50 mg (121 pwmol)
4-{6-chloro-8-[(2-hydroxy-2-methylpropyl)amino]imidazo[1,2-b]pyridazin-3-y[}-N-cy clopropyl-2-methylbenzamide

which was prepared according to intermediate example 7a were transformed in analogy to example 51 using phenol to
give after working up and purification 15.1 mg (25%) of the title compound.

TH-NMR (CDCly): 6= 0.59 (2H), 0.86 (2H), 1.38 (6H), 2.26 (3H), 2.86 (1 H), 3.29 (2H), 3.74 (1H), 5.91 (1H), 6.02 (1H),
6.42 (1H), 7.19 (2H), 7.23 (2H), 7.41 (2H), 7.57 (1H), 7.66 (1H), 7.70 (1 H) ppm.

Example 77

N-cyclopropyl-2-methyl-4-{6-phenoxy-8-[(3,3,3-trifluoropropyl)amino]imidazo [1,2-b]pyridazin-3-yl}benzamide

[0370]

N
O H O

[0371] 50 mg (114 pmol)

4-{6-chloro-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b]pyridazin-3-yl}-N-cyclopr opyl-2-methylbenzamide which was
prepared according to intermediate example 10a were transformed in analogy to example 51 using phenol to give after
working up and purification 5.7 mg (9%) of the title compound.

TH-NMR (CDCly): 8= 0.60 (2H), 0.87 (2H), 2.29 (3H), 2.57 (2H), 2.88 (1 H), 1.97 (2H), 5.84 (1H), 5.90 (1H), 5.97 (1H),
7.20-7.30 (4H), 7.44 (2H), 7.60 (1H), 7.73 (1H), 7.74 (1 H) ppm.

Reference Example 78

4-{8-[(2-Amino-2-methylpropyl)amino]-6-[(3-fluorophenyl)sulfanyl]limidazo [1,2-b]pyridazin-3-yl}-N-cyclopro-
pyl-2-methylbenzamide

[0372]
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[0373] 250 mg (605 p.mol)
4-{8-[(2-amino-2-methylpropyl)amino]-6-chloroimidazo[1,2-b]pyridazin-3-yl}-N-cycl opropyl-2-methylbenzamide which
was prepared according to intermediate example 57a were transformed in analogy to example 51 using 3-fluoroben-
zenethiol to give after working up and purification 9.8 mg (3%) of the title compound.

TH-NMR (CDCl,): = 0.63 (2H), 0.89 (2H), 1.24 (6H), 1.80 (2H), 2.39 (3H), 2.91 (1 H), 3.14 (2H), 5.91 (1 H), 5.97 (1 H),
6.34 (1 H), 7.12 (1 H), 7.22 (1 H), 7.32-7.42 (3H), 7.62 (1 H), 7.64 (1 H), 7.69 (1 H) ppm.

Reference Example 79

N-cyclopropyl-4-{6-[(3-fluoro-5-methylphenyl)sulfanyl]-8-[(3,3,3-trifluoropropyl)aminoj]imidazo[1,2-b]pyri-
dazin-3-yl}-2-methylbenzamide

[0374]

F F
Fﬂ\L Fﬂ\L
F NH
baN = /N
/ — Y
SnN s SN
N N
H H

[0375] 50 mg (114 pmol)

4-{6-chloro-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-N-cyclopr opyl-2-methylbenzamide which was
prepared according to intermediate example 10a were transformed in analogy to example 51 using 3-fluoro-5-methyl-
benzenethiol to give after working up and purification 6.9 mg (11%) of the title compound.

TH-NMR (CDCl4 + CD30D): 8= 0.61 (2H), 0.88 (2H), 2.35 (3H), 2.39 (3H), 2.48 (2H), 2.89 (1H), 3.54 (2H), 5.89 (1H),
6.07 (1H), 6.46 (1H), 6.96 (1H), 7.17 (1H), 7.21 (1 H), 7.23 (1 H), 7.63 (1 H), 7.66 (1 H), 7.68 (1 H) ppm.

Example 80

N-cyclopropyl-4-{6-(3-fluorophenoxy)-8-[(3,3,3-trifluoropropyl)aminolimidazo [1,2-b]pyridazin-3-yl}-2-methyl-
benzamide

[0376]
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[0377] 50 mg (114 pmol)

4-{6-chloro-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b]pyridazin-3-yl}-N-cyclopr opyl-2-methylbenzamide which was
prepared according to intermediate example 10a were transformed in analogy to example 51 using 3-fluorophenol to
give after working up and purification 9.1 mg (15%) of the title compound.

TH-NMR (CDCly): 8= 0.60 (2H), 0.87 (2H), 2.32 (3H), 2.57 (2H), 2.89 (1 H), 3.67 (2H), 5.87 (1 H), 5.89 (1 H), 6.12 (1 H),
6.94-7.08 (3H), 7.25 (1 H), 7.39 (1 H), 7.60 (1 H), 7.72 (2H) ppm.

Example 81

N-cyclopropyl-4-{6-(2-fluoro-5-methylphenoxy)-8-[(2-hydroxy-2-methylpropyl) amino]imidazo[1,2-b]pyridazin-
3-yl}-2-methylbenzamide

[0378]

P

N N
O H O H

[0379] 50 mg (121 pmol)

4-{6-chloro-8-[(2-hydroxy-2-methylpropyl)aminolimidazo[1,2-b]pyridazin-3-y[}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 7a were transformed in analogy to example 51 using 2-fluoro-
5-methylphenol to give after working up and purification 5.2 mg (8%) of the title compound.

TH-NMR (DMSO-d6): 6= 0.46 (2H), 0.63 (2H), 1.17 (6H), 2.09 (3H), 2.29 (3H), 2.76 (1H), 3.29 (2H), 4.75 (1H), 6.23
(1H), 7.02 (1H), 7.10-7.16 (2H), 7.23 (1H), 7.27 (1 H), 7.62 (1 H), 7.70 (1 H), 7.92 (1 H), 8.21 (1 H) ppm.

Example 82

4-{6-(3-Cyanophenoxy)-8-[(2-hydroxy-2-methylpropyl)amino]imidazo[1,2-b] pyridazin-3-yl}-N-cyclopropyl-2-
methylbenzamide

[0380]
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[0381] 50 mg (121 pmol)

4-{6-chloro-8-[(2-hydroxy-2-methylpropyl)amino]imidazo[1,2-b]pyridazin-3-y[}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 7a were transformed in analogy to example 51 using 3-hydroxy-
benzonitrile to give after working up and purification 5.8 mg (9%) of the title compound.

TH-NMR (CDClz + CD30D): §= 0.63 (2H), 0.86 (2H), 1.42 (6H), 2.35 (3H), 2.90 (1H), 3.32 (2H), 5.88 (1 H), 6.26 (1 H),
6.66 (1 H),7.30 (1 H), 7.46 (1 H), 7.49-7.60 (4H), 7.65 (1 H), 7.72 (1 H) ppm.

Reference Example 83
N-cyclopropyl-4-{6-[(3-fluorophenyl)sulfonyl]-8-[(3,3,3-trifluoropropyl)amino] imidazo[1,2-b]pyridazin-3-yl}-2-

methylbenzamide (A) and (RS)-N-cyclopropyl-4-{6-[(3-fluorophenyl)sulfinyl]-8-[(3,3, 3-trifluoropropyl) amino]im-
idazo[1,2-b]pyridazin-3-yl}-2-methylbenzamide (B)

[0382]
F F Fr
Fj\L Fj\L F
NH NH NH
Z =N 2NN 2NN
> / — O\\ > / + N > /
s SN s; NN OsgSy-N
2 I 2
: X ! - »
o’ N o H o H
(A) (B)

[0383] To a solution of 50 mg (121 wmol) N-cyclopropyl-4-{6-[(3-fluorophenyl) sulfanyl]-8-[(3,3,3-trifluoropropyl)ami-
nolimidazo[1,2-b]pyridazin-3-yl}-2-methylbenzamide, which was prepared according to intermediate example 209in 1.0
mL dichloromethane were added 0.71 mg methyl(trioxo)rhenium, 1.77 mg isonicotinonitrile and 58 pL aqueous hydrogen
peroxide (30%). The mixture was stirred for two days at 23°C, poured into sodium thiosulfate solution and extracted with
dichloromethane. The organic phase was dried over sodium sulfate. After filtration and removal of solvent the residue
was purified by chromatography to give 14.9 mg (53%) of the title compound A and 4.5 mg (8%) of the title compound B.
1H-NMR (CDCl3 + CD30D) of A: 8= 0.65 (2H), 0.90 (2H), 2.47 (3H), 2.59 (2H), 2.92 (1H), 3.75 (2H), 6.08 (1H), 6.76
(1H), 6.77 (1H), 7.33 (1H), 7.38 (1H), 7.53-7.65 (3H), 7.81 (1 H), 7.82 (1 H), 7.88 (1 H) ppm.

TH-NMR (CDCly) of B: 8= 0.65 (2H), 0.92 (2H), 2.55 (5H), 2.94 (1H), 3.73 (2H), 5.98 (1H), 6.37 (1H), 6.60 (1H), 7.17
(1H), 7.46 (1H), 7.50 (1H), 7.56 (1H), 7.60 (1H), 7.74-7.84 (3H) ppm.

Reference Example 84

N-cyclopropyl-2-methyl-4-{6-(phenylsulfanyl)-8-[(3,3,3-trifluoropropyl)amino] imidazo[1,2-b]pyridazin-3-yl}ben-
zenecarbothioamide

[0384]
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[0385] 59.1 mg (130 pmol) 4-{6-chloro-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b] pyridazin-3-yl}-N-cyclopropyl-2-
methylbenzenecarbothioamide which was prepared according to intermediate example 84a were transformed in analogy
to example 51 using benzenethiol to give after working up and purification 7.1 mg (9%) of the title compound.
TH-NMR (CDCly): 6= 0.75 (2H), 1.05 (2H), 2.30 (3H), 2.47 (2H), 3.41 (1 H), 3.56 (2H), 5.87 (2H), 7.16 (1H), 7.27 (1H),
7.41-7.50 (3H), 7.57-7.71 (5H) ppm.

Intermediate example 84a

4-{6-Chloro-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b]pyridazin-3-y[}-N-cyclopropyl-2-methylbenzenecarbothioam-
ide

[0386]
FJ i
F Fﬂi
NH
y NH
z N// z /N
N — s N
oSN

[0387] A mixture comprising 100 mg (228 pwmol) 4-{6-chloro-8-[(3,3,3-trifluoropropyl) aminolimidazo[1,2-b]pyridazin-
3-yl}-N-cyclopropyl-2-methylbenzamide which was prepared according to intermediate example 10a, 25.4 mg phospho-
rus pentasulfide and 0.47 mL pyridine were heated at 115°C for 4 hours. Water and brine were added and the mixture
was extracted several times with ethyl acetate. The combined organic layers were dried over sodium sulfate. After
filtration and removal of the solvent the residue was purified by chromatography to give 65.7 mg (63%) of the title
compound.

Example 85

4-{6-(3-Chlorophenoxy)-8-[(2-hydroxy-2-methylpropyl)aminolimidazo[1,2-b] pyridazin-3-yl}-N-cyclopropyl-2-
methylbenzamide

[0388]
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[0389] 50 mg (121 pwmol)
4-{6-Chloro-8-[(2-hydroxy-2-methylpropyl)aminolimidazo[1,2-b]pyridazin-3-yI}-N-cyclopropyl-2-methylbenzamide
which was prepared according to intermediate example 7a were transformed in analogy to example 51 using 3-chlo-
rophenol to give after working up and purification 9.3 mg (14%) of the title compound.

TH-NMR (DMSO-d6): 8= 0.47 (2H), 0.63 (2H), 1.16 (6H), 2.14 (3H), 2.77 (1 H), 3.29 (2H), 4.74 (1H), 6.18 (1H), 7.03
(1H), 7.17 (1H), 7.25 (1H), 7.33 (1H), 7.44 (1H), 7.47 (1H), 7.67 (1H), 7.74 (1H), 7.93 (1H), 8.22 (1H) ppm.

Example 86

N-cyclopropyl-4-{8-[(2-hydroxy-2-methylpropyl)amino]-6-(4-methoxyphenoxy) imidazo[1,2-b]pyridazin-3-yl}-2-
methylbenzamide

[0390]
OH OH
NH NH
or cx
o SN - o SN
N N
0 -0 0 B

[0391] 50 mg (121 pmol)
4-{6-Chloro-8-[(2-hydroxy-2-methylpropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-N-cyclopropyl-2-methylbenzamide
which was prepared according to intermediate example 7a were transformed in analogy to example 51 using 4-meth-
oxyphenol to give after working up and purification 22.5 mg (35%) of the title compound.

TH-NMR (DMSO-d6): 8= 0.47 (2H), 0.63 (2H), 1.16 (6H), 2.11 (3H), 2.77 (1H), 3.27 (2H), 3.75 (3H), 4.75 (1H), 6.13
(1H), 6.91 (1H), 6.98 (2H), 7.15 (1H), 7.18 (2H), 7.65 (1 H), 7.77 (1 H), 7.91 (1 H), 8.21 (1 H) ppm.

Example 87

N-cyclopropyl-4-{6-(3-fluoro-5-methylphenoxy)-8-[(2-hydroxy-2-methylpropyl)a minolimidazo[1,2-b]pyridazin-
3-yl}-2-methylbenzamide

[0392]
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[0393] 50 mg (121 pwmol)
4-{6-Chloro-8-[(2-hydroxy-2-methylpropyl)aminolimidazo[1,2-b]pyridazin-3-yI}-N-cyclopropyl-2-methylbenzamide
which was prepared according to intermediate example 7a were transformed in analogy to example 51 using 3-fluoro-
5-methylphenol to give after working up and purification 12.0 mg (19%) of the title compound.

TH-NMR (DMSO-d6): 8= 0.47 (2H), 0.63 (2H), 1.15 (6H), 2.15 (3H), 2.31 (3H), 2.77 (1H), 3.27 (2H), 4.73 (1H), 6.16
(1H), 6.90-7.06 (4H), 7.17 (1H), 7.69 (1H), 7.78 (1 H), 7.92 (1 H), 8.22 (1 H) ppm.

Example 88

N-cyclopropyl-4-{6-(3-fluoro-5-methylphenoxy)-8-[(3,3,3-trifluoropropyl)amino] imidazo[1,2-b]pyridazin-3-yl}-2-
methylbenzamide

[0394]

o SN { o SN {
o NB o

8

[0395] 50 mg (114 pmol)
4-{6-chloro-8-[(3,3,3-trifluoropropyl)aminoc]imidazo[1,2-b]pyridazin-3-yl}-N-cyclopropyl-2-methylbenzamide which was
prepared according to intermediate example 10a were transformed in analogy to example 51 using 3-fluoro-5-methyl-
phenol to give after working up and purification 7.6 mg (12%) of the title compound.

TH-NMR (DMSO-d6): 8= 0.47 (2H), 0.63 (2H), 2.15 (3H), 2.32 (3H), 2.67 (2H), 2.77 (1H), 3.59 (2H), 6.11 (1H), 6.95
(2H), 7.03 (1H), 7.17 (1H), 7.65-7.75 (2H), 7.78 (1 H), 7.93 (1 H), 8.22 (1 H) ppm.

Reference Example 89

N-cyclopropyl-4-{6-[(3-fluorophenyl)sulfanyl]-8-[(2-hydroxy-2-methylpropyl) amino]imidazo[1,2-b]pyridazin-3-
yl}-2-methylbenzamide

[0396]
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[0397] 300 mg (725 p.mol)
4-{6-Chloro-8-[(2-hydroxy-2-methylpropyl)aminolimidazo[1,2-b]pyridazin-3-yI}-N-cyclopropyl-2-methylbenzamide
which was prepared according to intermediate example 7a were transformed in analogy to example 51 using 3-fluor-
obenzenethiol to give after working up and purification 27.9 mg (7%) of the title compound.

TH-NMR (DMSO-d6): 5= 0.49 (2H), 0.65 (2H), 1.12 (6H), 2.20 (3H), 2.79 (1H), 3.23 (2H), 4.71 (1 H), 6.29 (1 H), 7.04 (1
H),7.12 (1 H), 7.33 (1 H), 7.43 (1 H), 7.46-7.53 (2H), 7.66 (1 H), 7.71 (1 H), 7.94 (1 H), 8.23 (1 H) ppm.

Example 90

4-{6-(4-Chlorophenoxy)-8-[(2-hydroxy-2-methylpropyl)amino]imidazo[1,2-b] pyridazin-3-yl}-N-cyclopropyl-2-
methylbenzamide

[0398]

OH OH

NH
Y o
Cl N'N — (0] N'N
N
Cl
)
[0399] 50 mg (121 wmol)

4-{6-Chloro-8-[(2-hydroxy-2-methylpropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-N-cyclopropyl-2-methylbenzamide
which was prepared according to intermediate example 7a were transformed in analogy to example 51 using 4-chlo-
rophenol to give after working up and purification 14.5 mg (23%) of the title compound.

TH-NMR (DMSO-d6): §= 0.47 (2H), 0.64 (2H), 1.16 (6H), 2.13 (3H), 2.77 (1H), 3.28 (2H), 4.74 (1 H), 6.18 (1 H), 7.00 (1
H), 7.17 (1 H), 7.30 (2H), 7.50 (2H), 7.64 (1 H), 7.73 (1H), 7.92 (1H), 8.22 (1H) ppm.

Example 91

4-{6-(3-Chloro-4-fluorophenoxy)-8-[(2-hydroxy-2-methylpropyl)amino]imidazo [1,2-b]pyridazin-3-yl}-N-cyclo-
propyl-2-methylbenzamide

[0400]

87



10

15

20

25

30

35

40

45

50

55

EP 2 614 063 B1

% %
NH NH
A N=N A N=N
Y Y/
o SN - S
H cl
N
o F

[0401] 50 mg (121 pwmol)
4-{6-Chloro-8-[(2-hydroxy-2-methylpropyl)aminolimidazo[1,2-b]pyridazin-3-yI}-N-cyclopropyl-2-methylbenzamide
which was prepared according to intermediate example 7a were transformed in analogy to example 51 using 3-chloro-
4-fluorophenol to give after working up and purification 16.2 mg (24%) of the title compound.

TH-NMR (DMSO-d6): 6= 0.47 (2H), 0.64 (2H), 1.16 (6H), 2.13 (3H), 2.77 (1H), 3.28 (2H), 4.74 (1H), 6.18 (1H), 7.02
(1H), 7.18 (1H), 7.32 (1H), 7.51 (1H), 7.66 (2H), 7.72 (1H), 7.93 (1H), 8.22 (1H) ppm.

Example 92

N-cyclopropyl-4-{6-(2,3-difluorophenoxy)-8-[(2-hydroxy-2-methylpropyl)amino] imidazo[1,2-b]pyridazin-3-yl}-
2-methylbenzamide

[0402]
OH OH
\K\IH NH
Z =N )
cl N — > o SN

[0403] 50 mg (121 pmol)
4-{6-Chloro-8-[(2-hydroxy-2-methylpropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-N-cyclopropyl-2-methylbenzamide
which was prepared according to intermediate example 7a were transformed in analogy to example 51 using 2,3-
difluorophenol to give after working up and purification 5.8 mg (9%) of the title compound.

TH-NMR (CDCl4 + CD40D): 8= 0.59 (2H), 0.85 (2H), 1.38 (6H), 2.24 (3H), 2.86 (1 H), 3.31 (2H), 5.98 (1H), 6.16 (1H),
6.53 (1H), 7.02-7.14 (3H), 7.17 (1H), 7.47 (1H), 7.61 (2H), ppm.

Example 93

N-cyclopropyl-4-{6-(2-fluorophenoxy)-8-[(2-hydroxy-2-methylpropyl)amino] imidazo[1,2-b]pyridazin-3-yl}-2-
methylbenzamide

[0404]
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[0405] 50 mg (121 pwmol)
4-{6-Chloro-8-[(2-hydroxy-2-methylpropyl)aminolimidazo[1,2-b]pyridazin-3-yI}-N-cyclopropyl-2-methylbenzamide
which was prepared according to intermediate example 7a were transformed in analogy to example 51 using 2-fluor-
ophenol to give after working up and purification 4.2 mg (7%) of the title compound.

TH-NMR (DMSO-d6): 6= 0.46 (2H), 0.63 (2H), 1.17 (6H), 2.08 (3H), 2.46 (2H), 2.76 (1H), 4.75 (1H), 6.25 (1H), 7.03
(1H), 7.11 (1H), 7.24-7.45 (4H), 7.59 (1H), 7.67 (1H), 7.92 (1H), 8.21 (1 H) ppm.

Example 94

N-cyclopropyl-4-{8-[(2-hydroxy-2-methylpropyl)amino]-6-(3-isopropylphenoxy) imidazo[1,2-b]pyridazin-3-yl}-2-
methylbenzamide

[0406]
OH \CE
\ENH NH
Joe j@e
s Nt /
Cl N'N (0] \N'N

N N

[0407] 50 mg (121 pwmol)
4-{6-Chloro-8-[(2-hydroxy-2-methylpropyl)amino]imidazo[1,2-b]pyridazin-3-yI}-N-cyclopropyl-2-methylbenzamide
which was prepared according to intermediate example 7a were transformed in analogy to example 51 using 3-isopro-
pylphenol to give after working up and purification 9.0 mg (14%) of the title compound.

TH-NMR (CDCl; + CD30D): 8= 0.58 (2H), 0.84 (2H), 1.22 (6H), 1.36 (6H), 2.24 (3H), 2.33 (1 H), 2.85 (1 H), 2.89 (1 H),
3.27 (2H), 5.88 (1 H), 6.15 (1 H), 6.44 (1 H), 7.02 (1H), 7.03 (1H), 7.10 (1H), 7.17 (1H), 7.31 (1H), 7.59 (1H), 7.64 (1H),
7.68 (1H) ppm.

Example 95

4-{6-(4-Chloro-3-fluorophenoxy)-8-[(2-hydroxy-2-methylpropyl)amino]imidazo [1,2-b]pyridazin-3-yl}-N-cyclo-
propyl-2-methylbenzamide

[0408]
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[0409] 50 mg (121 pmol)
4-{6-Chloro-8-[(2-hydroxy-2-methylpropyl)aminolimidazo[1,2-b]pyridazin-3-yI}-N-cyclopropyl-2-methylbenzamide
which was prepared according to intermediate example 7a were transformed in analogy to example 51 using 4-chloro-
3-fluorophenol to give after working up and purification 4.0 mg (6%) of the title compound.

TH-NMR (CDCl3 + CD30D): 8= 0.60 (2H), 086 (2H), 1.37 (6H), 2.31 (3H), 2.34 (1 H), 2.87 (1 H), 3.29 (2H), 5.89 (1 H),
6.09 (1 H), 6.57 (1 H), 6.98 (1 H), 7.09 (1 H), 7.15 (1 H), 7.42 (1 H), 7.55 (1 H), 7.67 (2H) ppm.

Example 96

N-cyclopropyl-4-{6-(3,5-dimethylphenoxy)-8-[(2-hydroxy-2-methylpropyl) amino]imidazo[1,2-b]pyridazin-3-yl}-
2-methylbenzamide

[0410]
OH OH
NH NH
Br N'N — (0] N’N
H H
(0] N o} NB

[0411] 50 mg (109 pumol)
4-{6-bromo-8-[(2-hydroxy-2-methylpropyl)aminolimidazo[1,2-b]pyridazin-3-yl}-N-cyclopropyl-2-methylbenzamide
which was prepared according to intermediate example 96a were transformed in analogy to example 51 using 3,5-
dimethylphenol to give after working up and purification 14.6 mg (27%) of the title compound.

TH-NMR (CDCls): 8= 0.61 (2H), 0.87 (2H), 1.45 (6H), 2.28 (3H), 2.33 (6H), 2.89 (1 H), 3.31 (2H), 3.83 (1H), 5.86 (1H),
5.92 (1H), 6.59 (1H), 6.83 (2H), 6.87 (1H), 7.21 (1H), 7.63 (1H), 7.65 (1H), 7.73 (1H) ppm.

Intermediate example 96a
4-{6-bromo-8-[(2-hydroxy-2-methylpropyl)aminolimidazo[1,2-b]pyridazin-3-yI}-N-cyclopropyl-2-methylbenzamide (

[0412]
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OH
OH \t
NH
= /N
NH
/

e X N
N Br N

o
> N /
Br” "N~ \e
| P
N

O H
[0413] 809 mg (1.97 mmol)
1-[(6-bromo-3-iodoimidazo[1,2-b]pyridazin-8-yl)amino]-2-methylpropan-2-ol which was prepared according to interme-
diate example 96b were transformed in analogy to intermediate example 1a using N-cyclopropyl-2-methyl-4-(4,4,5,5-

tetramethyl-1,3,2-dioxaborolan-2-yl)benzamide to give after working up and purification 659 mg (73%) of the title com-
pound.

Intermediate example 96b

1-[(6-bromo-3-iodoimidazo[1,2-b]pyridazin-8-yl)amino]-2-methylpropan-2-ol

[0414]
OH
Br
A NN NH
e
X _N\% A N=N
Br N P
! Br \N'N\e

[0415] 1.0 g (2.48 mmol) 6,8-dibromo-3-iodoimidazo[1,2-b]pyridazine which was prepared according to intermediate
example 96¢ were transformed in analogy to intermediate example 1 b using 1-amino-2-methylpropan-2-ol to give after
working up and purification 915 mg (90%) of the title compound.

Intermediate example 96¢

6,8-dibromo-3-iodoimidazo[1,2-b]pyridazine

[0416]
Br Br
N
L~ AX
> / X, 'N\/e
Br N'N\) Br™ N

[0417] A mixture comprising 3.64 g (10.5 mmol) 6,8-dibromoimidazo[1,2-b]pyridazine which was prepared according
to intermediate example 96d, 2.8 g N-iodosuccinimide, 72.6 mL N,N-dimethylformamide was heated at 60°C for 3 hours.
1.4 g N-iodosuccinimide were added and heating was continued for additional 4 hours. Most of the solvent was removed,
water was added and the mixture was extracted with dichloromethane. The organic phase was washed with water,
sodium thiosulfate solution and dried over sodium sulfate. After filtration and removal of solvent the residue was purified
by chromatography to give 3.64 g (86%) of the title compound.

Intermediate example 96d
6,8-dibromoimidazo[1,2-b]pyridazine

[0418]
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Br Br
N
> N /
Cl N | Br \N,N

[0419] A mixture of 5.0 (14.0 mmol) 8-bromo-6-chloro-3-iodoimidazo[1,2-b]pyridazine which was prepared according
to intermediate example 1c, 30 mL of hydrogen bromide solution in acetic acid (33%) was stirred at 120°C for 1 hour
under microwave irradiation. The mixture was poured into water and extracted with dichloromethane. The organic phase
was washed with sodium thiosulfate and sodium hydrogencarbonate solution and dried over sodium sulfate. After filtration
and removal of solvent the residue was purified by chromatography to give 3.0 g (78%) of the title compound.

Example 97

N-cyclopropyl-4-{8-[(2-hydroxy-2-methylpropyl)amino]-6-(3-methylphenoxy) imidazo[1,2-b]pyridazin-3-yl}-2-
methylbenzamide

[0420]
OH OH
Br N'N — (0] N‘N

[0421] 50 mg (109 pumol)
4-{6-bromo-8-[(2-hydroxy-2-methylpropyl)aminolimidazo[1,2-b]pyridazin-3-yl}-N-cyclopropyl-2-methylbenzamide
which was prepared according to intermediate example 96a were transformed in analogy to example 51 using 3-meth-
ylphenol to give after working up and purification 17.1 mg (32%) of the title compound.

TH-NMR (CDCly): 8= 0.61 (2H), 0.87 (2H), 1.46 (6H), 2.26 (3H), 2.37 (3H), 2.89 (1 H), 3.31 (2H), 5.87 (1H), 5.94 (1H),
6.61 (1H), 6.98-7.09 (3H), 7.19 (1H), 7.29 (1H), 7.59 (1H), 7.63 (1H), 7.70 (1H) ppm.

Reference Example 98

4-{6-Chloro-8-[(2-sulfamoylethyl)amino]imidazo[1,2-b]pyridazin-3-yl}-N-cyclopropylbenzamide

[0422]
O
o~ \L
NH
Br = /N
>~ N /
N cl -

[0423] 8-Bromo-6-chloro-3-iodoimidazo[1,2-b]pyridazine (0.3 mmol) which was prepared according to intermediate
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example 1 ¢, 2-aminoethanesulfonamide hydrochloride (1:1) (0.3 mmol, 1.0 eq)) and DIPEA (3 eq, 157 uL) were
combined with 3mL NMP in a sealed vial and heated at 160 °C under microwave irradiation for 30 min. After cooling,
[4-(cyclopropylcarbamoyl)phenyllboronic acid (1.2 eq, 74 mg), Pd(dppf)CI2 (0.2 eq, 49 mg) and potassium carbonate
(3 eq, 900 pL, 1M in water) were added and the mixture was heated at 80 °C overnight. After cooling, the solution was
filtered and subjected to preparative HPLC to give 4-{6-chloro-8-[(2-sulfamoylethyl)aminolimidazo[1,2-b]pyridazin-3-
yl}-N-cyclopropyl benzamide (45 mg, 35 %): UPLC-MS: RT = =0.92 min; m/z (ES+) 435.9 [MH+]; required MW =434.9.

Intermediate example 99
4-{6-Chloro-8-[(2-methylpropyl)aminolimidazo[1,2-b]pyridazin-3-yl}-N-cyclopropyl-2-methylbenzamide

[0424]

NH
Br = /N
>~ _N /
=~ =N Cl
—
~ N/
Cl N
[
—0
HN

[0425] 6 g (16.7 mmol) 8-Bromo-6-chloro-3-iodoimidazo[1,2-b]pyridazine which was prepared according to interme-
diate example 1c were transformedinanalogy to example 98 using 2-methylpropan-1-amine and N-cyclopropyl-2-methyl-
4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzamide to give after working up and purification 1.27 g (19%) of the
title compound.

UPLC-MS: RT = 1.32 min; m/z (ES+) 398.9 [MH+]; required MW = 397.9.

TH-NMR (DMSO-d6): 8= 0.50 (2H), 0.65 (2H), 0.90 (6H), 1.96 (1H), 2.35 (3H), 2.80 (1H), 3.12 (2H), 6.29 (1H), 7.36
(1H), 7.84 (1H), 7.91 (1H), 7.96 (1H), 7.99 (1H), 8.29 (1H) ppm.

Reference Example 100

N-cyclopropyl-4-{8-[(2-methylpropyl)amino]imidazo[1,2-b]pyridazin-3-yl} benzamide

v Ly M
AV, H NV
[0427] 100 mg (260 wmol)

4-{6-chloro-8-[(2-methylpropyl)amino]imidazo[1,2-b]pyridazin-3-ylI}-N-cyclopropylb enzamide which was prepared ac-
cording to intermediate example 100a were dissolved in 50 mL ethanol and subjected to flow hydrogenation using an
H-Cube with cartridge Pd/C 10% CATCART 30 at 30°C, 10 bar and 0.8 mL/min flow. Purification by RP-HPLC yielded
21.1 mg (23%) of the title compound.

UPLC-MS: RT = 1.13 min; m/z (ES+) 350.4 [MH+]; required MW = 349 4.

TH-NMR (DMSO-d6): 8= 0.56 (2H), 0.67 (2H), 0.90 (6H), 1.96 (1 H), 2.82 (1 H), 3.11 (2H), 6.15 (1H), 7.54 (1H), 7.87
(2H), 8.04 (1H), 8.12 (1H), -8.21 (2H), 8.43 (1H) ppm.

[0426]
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Intermediate Example 100a
4-{6-chloro-8-[(2-methylpropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-N-cyclopropylb enzamide

[0428]

T

NH
\( )
NH >, N~
CI” N
2N =N
V
cl \N'N\e
| H
N

N
[0429] 1 mmol 6-chloro-3-iodo-N-(2-methylpropyl)imidazo[1,2-b]pyridazin-8-amine (10 mL, 0.1 M in NMP), which was
prepared according to intermediate example 100b, 1.5 mmol [4-(cyclopropylcarbamoyl)phenyl]boronic acid, 0.2 mmol
Pd(dppf)Cl, and 3 mmol potassium carbonate (3 mL, 1M in water, 3 eq) were combined in a sealed vial and heated at
150 °C for 180 min. After cooling, the mixture was treated with water and extracted with ethyl acetate, the combined
organic layers were dried and concentrated, purified by flash silica gel column chromatography (Ethyl acetate:Petroleum
ether 1:5) give 115 mg (30 %) of the title compound.
UPLC-MS: RT = 1.29 min; m/z (ES+) 384.9 [MH+]; required MW 383.9.
TH-NMR (DMSO-d6): 6= 0.60 (2H), 0.72 (2H), 0.93 (6H), 2.0 (1H), 2.87 (1H), 3.34 (2H), 6.33 (1H), 7.92 (1H), 8.07 (2H),
8.16 (2H), 8.48 (1H) ppm.

Intermediate Example 100b
6-chloro-3-iodo-N-(2-methylpropyl)imidazo[1,2-b]pyridazin-8-amine

[0430]

[0431] To a solution of 200 mg (0.558 mmol)

8-bromo-6-chloro-3-iodoimidazo[1,2-b]pyridazine which was prepared according to intermediate example 1c in 4 mL
N,N-dimethylformamide were added 122 mg 2-methylpropan-1-amine and the mixture was stirred at rt overnight. Water
was added and the mixture was extracted with dichloromethane and methanol. The organic phase was washed with
water and dried over sodium sulfate. After filtration and removal of solvent the residue was purified by chromatography
to give 188 mg (96%) of the title compound.

UPLC-MS: RT = 1.36 min; m/z (ES+) 351.6 [MH+]; required MW 350.6.

TH-NMR (DMSO-d6): 8= 1.04 (6H), 2.00 (1 H), 3.13 (2H), 6.00 (1 H), 7.27 (1 H), 7.53 (1 H) ppm.

Reference Example 101

3-[4-(2-Cyclopropyl-1H-imidazol-5-yl)phenyl]-6-ethenyl-N-(3,3,3-trifluoropropyl)imidazo[1,2-b]pyridazin-8-
amine

[0432]
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T o b

NH )
o

OH

> _N / v —

Cl N HOB o N
. —_—
o
(0]
HNﬁ

HN

j)

[0433] 0.1 mmol 4-{6-chloro-8-[(2-methylpropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-N-cyclopropylbenzamide (1 mL,
0.1 M in NMP), which was prepared according to intermediate example 100a, 0.4 mmol 2,3-dihydro-1,4-benzodioxin-6-
ylboronic acid (0.8 mL, 0.5 M in NMP, 4 eq), 0.02 mmol Pd(dppf)Cl, (0.3 eq, 800 pL, 0.0375 M in NMP) and 0.3 mmol
potassium carbonate (0.3 mL, 1M in water, 3 eq) were combined in a sealed vial and heated at 150 °C under microwave
irradiation for 90 min. After cooling, the solution was filtered and subjected to preparative HPLC to give 4.2 mg (8 %) of
the title compound.

UPLC-MS: RT = 1.34 min; m/z (ES+) 484.6 [MH+]; required MW = 483.6.

[0434] The following compound examples were prepared analogously to the procedure described above using the
appropriate intermediate and the appropriate boronic acid building block [LC-MS data such as retention time (RT in min)
or observed mass peak were collected using LC-MS Method A unless explicitly stated]:

Refer
ence Structure Name Analytical
Exam Data
ples
RT =1.47
MWfound
=476.6
N-cyclopropyl-4-{8-[(2-methylpro pyl)amino]-
102 6-(naphthalen-1-yl)im idazo[1,2-b]pyridazin-3-yl}benza
mide MWcalc =
475.6
HNA ©
\[ RT=1.18
N MWfound
=456.6
AN
\N,N / N-cyclopropyl-4-{6-[3-(hydroxyme thyl)phenyl]-8-[(2-
103 methylpropyl)a minoJimidazo[1,2-b]pyridazin-3-y
I}benzamide MWcalc =
HO 455.6
N ©
\[ RT =1.39
NH M_Wfound
NN =4445
\N,N / N-cyclopropyl-4-{6-(4-fluorophen yl)-8-[(2-
104 methylpropyl)amino]imidazo[1,2-b]pyridazin-3-yl}benzam
F ide MWcalc =
443.5
HNT ©
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(continued)

Refer
ence Structure Name Analytical
Exam Data
ples
\[ RT =1.44
NH M_Wfound
NN =440.6
\N,N / N-cyclopropyl-4-{6-(3-methylphen yl)-8-[(2-
105 methylpropyl)amino]imidazo[1,2-b]pyridazin-3-yl}benzam
ide MWcalc =
439.6
N ©
\E RT =1.46
NH M_Wfound
PN =454.6
\N,N / N-cyclopropyl-4-{6-(2,3-dimethyl phenyl)-8-[(2-
106 methylpropyl)amin olimidazo[1,2-b]pyridazin-3-yl}be
nzamide MWcalc =
453.6
HN” ©
\( RT=1.22
NH MWfound
=483.6
=N
N / 4-{6-[2-(Acetylamino)phenyl]-8-[( 2-
107 methylpropyl)aminol]imidazo[1, 2-b]pyridazin-3-y[}-N-
NH cyclopropyl benzamide MWcalc =
o} 482.6
HNT ©
RT =1.32
MWfound
=477.6
N-cyclopropyl-4-{8-[(2-methylpro pyl)amino]-6-(quinolin-3-
108 L L .
yl)imida zo[1,2-b]pyridazin-3-yl}benzamid e
MWcalc =
476.6
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(continued)

Refer
ence Structure Name Analytical
Exam Data
ples
\[ RT =1.19
NH MWfound
NN =497.6
s N-Z 4-{3-[4-(Cyclopropylcarbamoyl)ph enyl]-8-[(2-
109 lll methylpropyl)amino]i midazo[1,2-b]pyridazin-6-y[}-N,N-
) dimethylbenzamide MWcalc =
496.6
N ©
\[ RT =1.41
NH MWfound
N =440.6
\N,N 4/ N-cyclopropyl-4-{6-(2-methylphen yI)-8-[(2-
110 methylpropyl)aminolimidazo[1,2-b]pyridazin-3-yl}benzam
ide MWcalc =
439.6
RT=1.18
MwWfound
=477.6
111 N-cyclopropyl-4-{8-[(2-methylpro pyl)amino]-6-(quinolin-5-
yl)imida zo[1,2-b]pyridazin-3-yl}benzamid e
MWcalc =
476.6
RT=1.23
MwWfound
=477.6
112 N-cyclopropyl-4-{8-[(2-methylpro pyl)amino]-6-(quinolin-4-
yl)imida zo[1,2-b]pyridazin-3-yl}benzamid e
MWcalc =
476.6
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(continued)

Refer
ence Structure Name Analytical
Exam Data
ples
\[ RT=1.10
NH M_Wfound
NN =469.6
\N,N / 4-{6-(4-Carbamoylphenyl)-8-[(2-m
113 o ethylpropyl)aminolimidazo[1,2-b] pyridazin-3-yl}-N-
% cyclopropylbenz amide MWocalc =
: 468.6
HN” ©
\[ RT=1.11
NH M_Wfound
NN =469.6
\N,N / 4-{6-(3-Carbamoylphenyl)-8-[(2-m
114 ethylpropyl)aminolimidazo[1,2-b] pyridazin-3-yl}-N-
cyclopropylbenz amide MWocalc =
O” 'NH, 468.6
HN” ©
RT=1.21
MwWfound
=477.6
N-cyclopropyl-4-{6-(isoquinolin-4-yl)-8-[(2-
115 methylpropyl)aminolimidazo[1,2-b]pyridazin-3-yl}benzam
ide MWcalc =
476.6
HNﬁ ©
\[ RT=1.21
y s
A =N B '
/
116 H \N’N 4.,4’-{8-[(2-Methylpropyl)amino]im idazo[1,2-b]pyridazine-
N 3,6-diyl}bi s(N-cyclopropylbenzamide)
V/ u MWocalc =
508.6
HN" O
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(continued)

Refer
ence Structure Name Analytical
Exam Data
ples
RT =1.12
MWfound
=430.5
117 N-cyclopropyl-4-{8-[(2-methylpro pyl)amino]-6-(1-methyl-
1H-pyraz ol-4-yl)imidazo[1,2-b]pyridazin-3-yl}benzamide
MWcalc =
429.5
RT =1.09
Mwfound
=477.6
N-cyclopropyl-4-{6-(isoquinolin-5-yl)-8-[(2-
118 methylpropyl)aminol]imidazo[1,2-b]pyridazin-3-yl}benzam
ide MWecalc =
476.6
RT=1.16
MwWfound
=483.6
3-{3-[4-(Cyclopropylcarbamoyl)ph enyl]-8-[(2-
119 methylpropyl)amino]i midazo[1,2-b]pyridazin-6-yI}-N-m
ethylbenzamide MWcalc =
HITI o 482.6
HNT ©
\[ RT=1.25
NH MWfound
=511.6
Z NN
\N,N / 4-{3-[4-(Cyclopropylcarbamoyl)ph enyl]-8-[(2-
120 “ methylpropyl)amino]i midazo[1,2-b]pyridazin-6-yI}-N-(p
\( J ropan-2-yl)benzamide MWcalc =
510.6
HN
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(continued)

Refer
ence Structure Name Analytical
Exam Data
ples
RT =1.36
MWfound
=432.6
121 N-cyclopropyl-4-{8-[(2-methylpro pyl)amino]-6-(thiophen-
2-yl)imid azo[1,2-b]pyridazin-3-yl}benzami de
MWcalc =
431.6
HNA ©
RT=1.35
\[NH Mwfound
NN =432.6
> N /
s Y N N-cyclopropyl-4-{8-[(2-methylpro pyl)amino]-6-(thiophen-
122 . o . .
3-ylimid azo[1,2-b]pyridazin-3-yl}benzami de
MWocalc =
431.6
HNT O
\[ RT =1.49
NH MwWfound
PN =494.5
\N,N 4/ N-cyclopropyl-4-{8-[(2-methylpro pyl)amino]-
123 F 6-[4-(trifluoromethyl) phenyllimidazo[1,2-b]pyridazin-3
FT -yl}benzamide MWecalc =
493.5
iy ©
\[ RT =1.48
NH MWfound
NN =461.0
\N,N Y 4-{6-(3-Chlorophenyl)-8-[(2-meth
124 ylpropyl)amino]imidazo[1,2-b]pyr idazin-3-yl}-N-
g cyclopropylbenzam ide MWcalc =
460.0
iy ©
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(continued)

Refer
ence Structure Name Analytical
Exam Data
ples
\( RT =1.38
NH M_Wfound
NN =456.6
\N,N 4/ N-cyclopropyl-4-{6-(3-methoxyph enyl)-8-[(2-
125 methylpropyl)amino]i midazo[1,2-b]pyridazin-3-yl}benz
) amide MWcalc =
- 455.6
HNL ©
\[ RT=1.19
¥ s
“ /N - '
\N,N / 4-{6-[3-(Acetylamino)phenyl]-8-[( 2-
126 methylpropyl)amino]imidazo[1, 2-b]pyridazin-3-yl[}-N-
cyclopropyl benzamide MWecalc =
N 482.6
0o un” o
RT =1.48
MwWfound
=466.5
4-{6-(1-Benzofuran-2-yl)-8-[(2-me
127 thylpropyl)amino]imidazo[1,2-b]p yridazin-3-y[}-N-
cyclopropylbenza mide MWcalc =
465.5
HNb ©
\[ RT =1.40
NH MWfound
=4445
“d /N
\N,N Y N-cyclopropyl-4-{6-(3-fluorophen yl)-8-[(2-
128 methylpropyl)aminolimidazo[1,2-b]pyridazin-3-yl}benzam
I ide MWcalc =
443.5
iy ©
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(continued)

Refer
ence Structure Name Analytical
Exam Data
ples
\[ RT =1.34
NH M_Wfound
NN =456.6
\N,N / N-cyclopropyl-4-{6-(2-methoxyph enyl)-8-[(2-
129 methylpropyl)amino]i midazo[1,2-b]pyridazin-3-yl}benz
Q amide MWocalc =
455.6
RT =1.56
Mwfound
=502.6
4-{6-(Biphenyl-4-yl)-8-[(2-methyl
130 propyl)amino]imidazo[1,2-b]pyrid azin-3-yl}-N-
cyclopropylbenzamid e MWecalc =
501.6
HIL ©
RT =1.49
p ins
Z NN B '
\N,N / N-cyclopropyl-4-{6-(2,3-dichlorop henyl)-8-[(2-
131 methylpropyl)amino] imidazo[1,2-b]pyridazin-3-yl}benz
¢ c amide MWocalc =
494 .4
HNﬁ ©
\[ RT =1.38
NH MWfound
=4445
A N\=N
\N,N 4/ N-cyclopropyl-4-{6-(2-fluorophen yl)-8-[(2-
132 methylpropyl)aminolimidazo[1,2-b]pyridazin-3-yl}benzam
F ide MWecalc =
443.5
iy ©
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(continued)

Refer
ence Structure Name Analytical
Exam Data
ples
\[ RT =1.17
NH M_Wfound
PN =456.6
\N,N / N-cyclopropyl-4-{6-[4-(hydroxyme thyl)phenyl]-8-[(2-
133 HO methylpropyl)a minoJ]imidazo[1,2-b]pyridazin-3-y
I}benzamide MWcalc =
455.6
HNB ©
\[ RT =1.26
AN IR
\N,N Y 3-{3-[4-(Cyclopropylcarbamoyl)ph enyl]-8-[(2-
134 methylpropyl)amino]i midazo[1,2-b]pyridazin-6-yl}-N-(p
ropan-2-yl)benzamide MWecalc =
HN™ O 510.6
N ©
\( RT=1.21
p ions
Z =N B '
N / N-cyclopropyl-3-{3-[4-(cyclopropy Icarbamoyl)phenyl]-
135 8-[(2-methylp ropyl)aminolimidazo[1,2-b]pyrida zin-6-
yl}benzamide MWcalc =
HN” O 508.6
HNT ©
\( RT=1.34
NH M_Wfound
PN =470.5
\N,N / 4-{6-(1,3-Benzodioxol-5-yl)-8-[(2-
136 methylpropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-N-
O i =
d cyclopropylbe nzamide MWcalc
469.5
HN” ©
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(continued)

Refer
ence Structure Name Analytical
Exam Data
ples
RT =1.19
MWfound
=430.5
137 N-cyclopropyl-4-{8-[(2-methylpro pyl)amino]-6-(1-methyl-
1H-pyraz ol-5-yl)imidazo[1,2-b]pyridazin-3-yl}benzamide
MWcalc =
4295
HNA ©
\[ RT =1.11
NH M_Wfound
PN =427.5
> N /
138 NI A N N-cyclopropyl-4-{8-[(2-methylpro pyl)amino]-6-(pyridin-3-
Z ylhjimidaz o[1,2-b]pyridazin-3-yl}benzamide
MWocalc =
426.5
HN” ©
\[ RT =1.35
NH M_Wfound
PNy =4425
\N,N 4/ N-cyclopropyl-4-{6-(2-hydroxyphe nyl)-8-[(2-
139 methylpropyl)aminol]im idazo[1,2-b]pyridazin-3-yl}benza
OH mide MWecalc =
4415
N ©
\[ RT =1.21
NH MWfound
=4425
“d /N
\N,N Y N-cyclopropyl-4-{6-(3-hydroxyphe nyl)-8-[(2-
140 methylpropyl)aminol]im idazo[1,2-b]pyridazin-3-yl}benza
Sn mide MWcalc =
441.5
iy ©
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(continued)

Refer
ence Structure Name Analytical
Exam Data
ples
\[ RT=1.18
NH M_Wfound
NN =442.5
\N,N / N-cyclopropyl-4-{6-(4-hydroxyphe nyl)-8-[(2-
141 methylpropyl)aminolim idazo[1,2-b]pyridazin-3-yl}benza
HO mide MWcalc =
441.5
HNA o
\[ RT =1.21
NH M_Wfound
NN =504.6
\N,N / N-cyclopropyl-4-{8-[(2-methylpro pyl)amino]-
142 N 6-[4-(methylsulfonyl)p henyllimidazo[1,2-b]pyridazin-3-y
o'(.S)- I}benzamide MWocalc =
503.6
iy ©
RT=1.13
MwWfound
=4285
143 N-cyclopropyl-4-{8-[(2-methylpro pyl)amino]-6-(pyrimidin-
5-yl)imid azo[1,2-b]pyridazin-3-yl}benzami de
MWcalc =
427.5
(6]
RT=1.21
MWfound
=477.6
N-cyclopropyl-4-{8-[(2-methylpro pyl)amino]-6-(quinolin-6-
144 s - .
yl)imida zo[1,2-b]pyridazin-3-yl}benzamid e
MWcalc =
476.6
(¢}
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(continued)

Refer
ence Structure Name Analytical
Exam Data
ples
\E RT =0.84
NH M_Wfound
PN =466.5
NN \N,N / N-cyclopropyl-4-{6-(imidazo[1,2-a ]pyridin-6-yl)-8-[(2-
145 (/\, P methylpropyl) amino]imidazo[1,2-b]pyridazin-3-
N yltbenzamide MWcalc =
465.5
A
\( RT=1.13
v s
z /N - '
\N,N / N-cyclopropyl-4-(6-{4-[(methylcar bamoyl)amino]phenyl}-
146 - )Oj\ 8-[(2-met hylpropyl)aminol]imidazo[1,2-b]py ridazin-3-
NN yl)benzamide MWcalc =
497.6
HN
RT=1.23
MwWfound
=452.5
4-{6-(5-Cyanopyridin-3-yl)-8-[(2-
147 methylpropyl)aminol]imidazo[1,2-b]pyridazin-3-yl}-N-
cyclopropylbe nzamide MWcalc =
451.5
RT =1.26
MWfound
=508.6
N-cyclopropyl-4-{6-[4-(5-methyl-1 ,3,4-oxadiazol-2-
148 yl)phenyl]-8-[(2-methylpropyl)aminolimidazo[1,2-
b]pyridazin-3-yl}benzamide MWcalc =
507.6
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(continued)

Refer
ence Structure Name Analytical
Exam Data
ples
RT=1.18
MWfound
=484.6
5-{3-[4-(Cyclopropylcarbamoyl)ph enyl]-8-[(2-
149 methylpropyl)amino]i midazo[1,2-b]pyridazin-6-y[}-N-m
ethylpyridine-2-carboxamide MWcalc =
483.6
HNL ©
\( RT=1.18
NH Mwfound
N =512.6
\N,N Y N-cyclopropyl-4-(6-{4-[(dimethylc
150 arbamoyl)amino]phenyl}-8-[(2-me
H,'J\L thylpropyl)aminolimidazo[1,2-b]p yridazin-3-yl)benzamide | MWcalc=
\'T‘ o 511.6
N ©
\[ RT =1.07
NH MwWfound
NN =4825
\N,N / N-cyclopropyl-4-{8-[(2-methylpro pyl)amino]-6-(2-oxo-2,3-
151 dihydro-1H-benzimidazol-5-yl)imidazo[1,2 -b]pyridazin-3-
HN yl}benzamide MWecalc =
g 4815
HNT ©
\( RT =1.39
NH MWfound
N =426.5
7 N
152 s N N-cyclopropyl-4-{8-[(2-methylpro pyl)amino]-6-
N phenylimidazo[1,2-b]pyridazin-3-yl}benzamide
MWcalc =
P 4255
o” N
HO RT =1.00
f MWfound
NH =486.6
= /N
s N/ N-cyclopropyl-4-{6-[3-(hydroxyme thyl)phenyl]-8-[(2-
153 HO N hydroxy-2-methylpropyl)aminolimidazo[1,2-b]py ridazin-3-
yl}-2-methylbenzamide MWcalc =
485.6
N O
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(continued)

Refer
ence Structure Name Analytical
Exam Data
ples
RT =0.93
MWfound
=460.5
N-cyclopropyl-4-{8-[(2-hydroxy-2-methylpropyl)amino]-
154 6-(1-methyl -1H-pyrazol-4-yl)imidazo[1,2-b]py ridazin-3-
yl}-2-methylbenzamide MWecalc =
459.5
HNA ©
HO RT =0.97
MWfound
NH =486.6
= /N
W/ N-cyclopropyl-4-{6-[4-(hydroxyme thyl)phenyl]-8-[(2-
1565 N hydroxy-2-met hylpropyl)yamino]imidazo[1,2-b]py ridazin-3-
yl}-2-methylbenzamide MWcalc =
oH 485.6
Ny ©
RT =0.91
Mwfound
=457.5
N-cyclopropyl-4-{8-[(2-hydroxy-2-methylpropyl)amino]-
156 6-(pyridin-3 -yl)imidazo[1,2-b]pyridazin-3-yl}-2-
methylbenzamide MWcalc =
456.5
HNB ©
HO RT =1.09
MWfound
NH =446.5
= /N
s N N-cyclopropyl-4-{6-(furan-3-yl)-8-[(2-hydroxy-2-
157 7 | N methylpropyl)amin ol]imidazo[1,2-b]pyridazin-3-yl}-2
o -methylbenzamide MWcalc =
445.5
HN” ©
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(continued)

Refer
ence Structure Name Analytical
Exam Data
ples
HO RT =1.20
f MWfound
NH =501.6
Z~N=N
s N-A N-cyclopropyl-4-{6-(6-ethoxypyrid in-3-yl)-8-[(2-hydroxy-2-
158 NN methylpr opyl)amino]imidazo[1,2-b]pyridaz in-3-yl}-2-
NoNF methylbenzamide MWecalc =
500.6
HN™ ©
HO RT =1.06
‘t MwWfound
NH =475.6
Z =N
s Nt N-cyclopropyl-4-{6-(3,5-dimethyl-1,2-oxazol-4-yl)-8-[(2-
159 N\/ | N hydroxy-2-methylpropyl)amino]imidazo[1,2-b]pyridazin-3-
o yl}-2-methylbenza mide MWcalc =
474.6
HNL ©
HO RT =0.90
f MWfound
NH =446.5
=N
s N-Z N-cyclopropyl-4-{8-[(2-hydroxy-2-methylpropyl)amino]-
160 @& N 6-(1H-pyraz ol-3-yl)imidazo[1,2-b]pyridazin-3-yl}-2-
N~ methylbenzamide MWcalc =
4455
HNT ©
HO RT=1.12
\t MwWfound
NH = 459.6
Z =N
;\1 s N4 N-cyclopropyl-4-{8-[(2-hydroxy-2-methylpropyl)amino]-
161 \ | N 6-(1-methyl -1H-pyrrol-2-yl)imidazo[1,2-b]pyr idazin-3-yl}-
2-methylbenzamide MWocalc =
458.6
HN” O
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(continued)

Refer
Analytical
ence Structure Name nalytica
Exam Data
ples
RT =0.84
MWfound
=446.5
N-cyclopropyl-4-{8-[(2-hydroxy-2-methylpropyl)amino]-
162 6-(1H-pyraz ol-4-yl)imidazo[1,2-b]pyridazin-3-yl}-2-
methylbenzamide MWecalc =
445.5
HNT ©
HO RT =0.94
MWfound
NH =458.5
A N\=N
SN / N-cyclopropyl-4-{8-[(2-hydroxy-2-methylpropyl)amino]-
163 N'k P N 6-(pyrimidi n-5-yl)imidazo[1, 2-b] pyridazin-3-yl}-2-
N methylbenzamide MWcalc =
457.5
iy ©
HO RT =0.80
Mwfound
NH =471.6
= /N
SN Y/ N-cyclopropyl-4-{8-[(2-hydroxy-2-methylpropyl)amino]-
164 NI N 6-(2-methyl pyridin-4-yl)imidazo[1,2-b]pyrida zin-3-yl}-2-
Z methylbenzamide MWcalc =
470.6
HN” ©
HO RT =1.04
MWfound
- =504.6
OH Z =N
s N4 N-cyclopropyl-4-{6-[4-fluoro-3-(h ydroxymethyl)phenyl]-
165 N 8-[(2-hydro xy-2-methylpropyl)aminolimidazo [1,2-
F b]pyridazin-3-yl[}-2-methylbe nzamide MWocalc =
503.6
HNT ©
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(continued)

Refer
ence Structure Name Analytical
Exam Data
ples
RT =1.06
MWfound
=462.6
N-cyclopropyl-4-{6-(3,6-dihydro-2 H-pyran-4-yl)-8-[(2-
166 hydroxy-2-me thylpropyl)aminolimidazo[1,2-b]p yridazin-3-
yl}-2-methylbenzamide MWecalc =
461.6
HNT ©
[0435] The following compound examples were prepared analogously to the procedure described for example 51

using the appropriate alcohol or thiol building block [LC-MS data such as retention time (RT in min) or observed mass
peak were collected using LC-MS Method A unless explicitly stated]:

Refer Structure Name Analytical
ence Data
Exam
ples
OH RT =1.03
\t MWfound =
NH 523.6
A N=N N-cyclopropyl-4-{8-[(2-hydroxy-2
167 N// o N % -methylpropyl)amino]-6-(quinolin -5-
N\ yloxy)imidazo[1,2-b]pyridazin-3-yl}-2- MW .. =
methylbenzamide cale
522.6
HI\L o
OH RT =0.99
\{ MWfound =
NH
Ny N N-cyclopropyl-4-{8-[(2-hydroxy-2 5236
168 | _ f\NF/ -methylpropyl)amino]-6-(quinolin -6-
0" N’ yloxy)imidazo[1,2-b]pyridazin-3-yl}-2- MW =
methylbenzamide cale ™
A 522.6
o” R
. RT=1.17
Fﬂ\L MWround =
NH 547.6
AN AN N-cyclopropyl-2-methyl-4-{6-(qui nolin-6-yloxy)-
169 I — s N 8-[(3,3,3-trifluoro propyl)amino]imidazo[1,2-b]pyri
0" "N : .
dazin-3-yl}benzamide MW . =
A 546.6
o" N
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(continued)

Refer Structure Name Analytical
ence Data
Exam
ples
eF RT =1.20
Fj\L MWtound =
NH 547.6
N= f\él\; N-cyclopropyl-2-methyl-4-{6-(qui nolin-5-yloxy)-
170 N | oSN 8-[(3,3,3-trifluoro propyl)aminolimidazo[1,2-b]pyri
dazin-3-yl}benzamide MW .. =
546.6
HNh ©
£ F RT =1.51
Fj\L MWiound =
518.6
NH
A N\=N
Q K\NF p 4-{6-(cyclohexylsulfanyl)-8-[(3,3, 3-
171 S” N7 trifluoropropyl)amino]imidazol 1,2-b]pyridazin-3-
yI}-N-cycloprop yl-2-methylbenzamide MW e =
517.6
HNB ©
OH RT =1.36
\ﬁ MWfound =
NH 494.7
“d /N
O\ s Nt 4-{6-(cyclohexylsulfanyl)-8-[(2-hy droxy-2-
172 8 N methylpropyl)amino]imi dazo[1,2-b]pyridazin-3-yl}-N-
cycl opropyl-2-methylbenzamide MW e =
493.7
HNB ©
OH RT =0.96
\t MWfound =
NH 473.6
AN
s Nt N-cyclopropyl-4-{8-[(2-hydroxy-2
173 o N -methylpropyl)amino]-6-(pyridin-3-yloxy)imidazo[1,2-
@ b]pyridazin-3-yl}-2-methylbenzamide MW e =
N~ 472.6
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(continued)

Refer Structure Name Analytical
ence Data
Exam
ples
£r RT =1.14
Fj\L MWtound =
NH 497.5
A N\=N -
/i\N// N-cyclopropyl-2-methyl-4-{6-(pyr idin-3-yloxy)-
174 0~ °N” 8-[(3,3,3-trifluoropr opyl)amino]imidazo[1,2-b]pyrida
N zin-3-yl}benzamide MW 4 =
N # 496.5
HNA ©

Reference Example 175

3-[4-(2-Cyclopropyl-1H-imidazol-5-yl)phenyl]-6-ethenyl-N-(3,3,3-trifluoropropyl)imidazo[1,2-b]pyridazin-8-amine

[0436]

f TNH
NH =
= =N I >~ _N
\/2 + ‘OH Cl N
>~ _N B
a N | OH

[0437] 52 mg (150 pmol)

6-chloro-3-iodo-N-(2-methylpropyl)imidazo[1,2-b]pyridazin-8-amine which was prepared according to intermediate ex-
ample 100b were transformed in analogy to intermediate example 1 a using phenylboronic acid to give after working up
and purification 7.4 mg (17%) of the title compound.

UPLC-MS: RT = 1.50 min; m/z (ES+) 301.8 [MH+]; required

MW = 300.8.

[0438] The following compound examples were prepared analogously to the procedure described above using the
appropriate boronic acid building block [LC-MS data such as retention time (RT in min) or observed mass peak were
collected using LC-MS Method A unless explicitly stated]:

Refere nce Structure Name Analytical

Examp les Data
\( RT=1.17
NH MWfound =

344.8

- /N
N 4-{6-Chloro-8-[(2-methylpropyl) amino]imidazo[1,2-
176 N . .
b]pyridazin-3 -yl}benzamide

MWcaIc =

343.8

0”7 NH,
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(continued)

Refere nce Structure Name Analytical
Examp les Data
\( RT =1.29
NH MWiound =
PN 384.9
177 cl ‘N~N 7 4-{6-Chloro-8-[(2-methylpropyl) amino]imidazo[1,2-
blpyridazin-3 -yl}-N-cyclopropylbenzamide
MWcaIc =
H 383.9
N
S
\[ RT =1.22
NH MWoung =
N 358.8
s, N7 4-{6-Chloro-8-[(2-methylpropyl) amino]imidazo[1,2-
178 CI”°N
blpyridazin-3 -yl}-N-methylbenzamide _
MWcaIc -
357.8
HN” ©
\
\E RT=1.34
NH MWfound =
N 386.9
/ Col
cl \N’N % 4-{6-Chloro-8-[(2-methylpropyl) amino]imidazo[1,2-
179 . .
b]pyridazin-3 -yl}-N-(propan-2-yl)benzamide _
MWcaIc -
385.9
HB\O
\[ RT =1.27
NH MWfound =
N 393.3
Z "/ 2-Chloro-4-{6-chloro-8-[(2-meth
180 Cl \N’N ylpropyl)amino]imidazo[1,2-b]py ridazin-3-yl}-N-
methylbenzamid e MW e =
392.3
cl
o NH
\[ RT =1.34
NH MWfound =
N 419.3
o N / 2-Chloro-4-{6-chloro-8-[(2-meth
181 N ylpropyl)amino]imidazo[1,2-b]py ridazin-3-yl}-N-
cyclopropylbenza mide MW, =
cl 418.3
o7 NH
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(continued)

Ref Analytical
etere nee Structure Name nalytica
Examp les Data
\( RT =1.42
NH MWfound =
f\fN 404.9
/ -
182 cl \N/N Y 4-{6-Chloro-8-[(2-methylpropyl) amino]imidazo[1,2-
blpyridazin-3 -yl}-2-fluoro-N-(propan-2-yl)ben zamide
MWcaIc =
F 403.9
o7 NH
RT =1.40
MWfound =
397.9
183 6-Chloro-3-[3-(cyclopropylamino )-1,2-benzoxazol-6-
yl]-N-(2-met hylpropyl)imidazo[1,2-b]pyridazi n-8-amine
MWcaIc =
396.9
\( RT =0.95
NH MWfound =
fYN 407.9
s N~ .
CI” N 6-Chloro-3-[4-(2-cyclopropyl-1 H-imidazol-5-
184 yl)phenyl]-N-(2-meth ylpropyl)imidazo[1,2-b]pyridazin -8-
amine MW ;e =
I~ 406.9
HN
IN

Reference Example 185
4-{6-Chloro-8-[(thiophen-2-yImethyl)amino]imidazo[1,2-b]pyridazin-3-yl}-N,N-dimethylbenzamide

[0439]

[0440] 117 mg (300 pmol)
6-chloro-3-iodo-N-(thiophen-2-ylmethyl)imidazo[1,2-b]pyridazin-8-amine which was prepared according to intermediate
example 185a were transformed in analogy to intermediate example 100a using [4-(dimethylcarbamoyl)phenyl]boronic
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acid to give after working up and purification 15 mg (12%) of the title compound. UPLC-MS: RT = 1.25 min; m/z (ES+)
412.9 [MH+]; required MW 411.9.

Intermediate Example 185a
6-chloro-3-iodo-N-(thiophen-2-ylmethyl)imidazo[1,2-b]pyridazin-8-amine

[0441]

H

Lo
YV

cl \N/N¥ N/

[0442] 6-chloro-3-iodo-N-(thiophen-2-ylmethyl)imidazo[1,2-b]pyridazin-8-amine was prepared in analogy to example
100b using 1-(thiophen-2-yl)methanamine which was prepared according to intermediate example 1cto give after working
up and purification 80% of the title compound.

[0443] The following compound examples were prepared analogously to the procedure described for example 185
using the appropriate boronic acid building block [LC-MS data such as retention time (RT in min) or observed mass peak

25
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were collected using LC-MS Method A unless explicitly stated]:

Referen ce Structure Name Analytical
Example s Data
S? RT = 1.24
NH MWoung =
AN 2-Chloro-4-{6-chloro-8-[(thiophen-2- 433.3
186 oSN 4/ ylmethyl)aminolimidazo[1,2-b]p yridazin-3-yl[}-N- MW 5 =
N methylbenzamide 432.3
cl
o N
S RT = 1.31
NH MWeound =
N 459.4
7 2-Chloro-4-{6-chloro-8-[(thiophen-2- MW . =
> N Y T . . calc ~
187 CI” N ylmethyl)amino]imidazo[1,2-b]p yridazin-3-yl}-N- 458 4
cyclopropylbenza mide '
cl
o7 ~NH
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(continued)

Refi Analytical
eteren ce Structure Name nalytica
Example s Data
S/% RT =1.40
NH MWiound =
N 444.9
N
188 s N 4-{6-Chloro-8-[(thiophen-2-ylmeth yl)aminolimidazo[1,2- MW a1c =
CI” N b]pyridazin-3 -yl}-2-fluoro-N-(propan-2-yl)benza mide 443.9
F
0 NH
4%% RT =1.37
NH MWfound =
NN 437.9
"/ 6-Chloro-3-[3-(cyclopropylamino)-1 ,2-benzoxazol-6- MW . =
189 Cl \N’N yl]-N-(thiophen-2-ylmethyl)imidazo[1,2-b]pyridazin-8 43066“5
-amine
O- —
N ANH
g%% RT = 1.45
NH MWioung =
NN 398.9
190 S Nt 4-{6-ChIoro-8-'[(th|c.>phen—2-ylmeth yI)amlno]llmldazo[1 \2- MWoecalc =
CI” "N blpyridazin-3 -y[}-N-methylbenzamide 397.9
HN ©
\
S? RT=1.14
NH MWfound =
) o 384.9
Z 4-{6-Chloro-8-[(thiophen-2-yImeth yl)amino]imidazo[1,2- _
191 s N . . MW a1c =
blpyridazin-3 -yl}benzamide 383 9

_N
3 ./;
cI SN
o7 NH

2

Reference Example 192

N-cyclopropyl-4-[8-({(2S)-2-[(4R)-2,2-dimethyl-1,3-dioxolan-4-yl]-2-hydroxyethyl}amino)-6-(1-methyl-1H-pyra-
zol-5-yl)imidazo[1,2-b]pyridazin-3-yl] benzamide

[0444]
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Y Yo

O\)\[OH O\)\[OH

NH NH
Z =N A N=N
/ Y
o SN > S SN
N‘N\
o o
HN HN

[0445] To a mixture of 52 mg (94 pwmol)
4-[6-chloro-8-({(2S)-2-[(4R)-2,2-dimethyl-1,3-dioxolan-4-yl]-2-hydroxyethyl}amino)i midazo[1,2-b]pyridazin-3-yl]-N-cy-
clopropylbenzamide which was prepared according to intermediate example 192a, 33 mg 1-methyl-1H-pyrazol-5-yl)
boronic acid, 6.5 mg tetrakis(triphenylphosphin)palladium in 1 mL of ethanol and 1 mL of toluene was added 0.26 mL
of an aqueous 10% sodiumbicarbonate solution and the mixture was stirred at 120°C for 2 hours under microwave
irradiation. Then the mixture was filtered, the solvent was removed and the residue was purified by chromatography to
give 36 mg of the title compounds.

1H-NMR (DMSO-d6): 8= 0.49-0.68 (4H), 1.24 (3H), 1.32 (3H), 2.62 (1 H), 3.31 - 3.95 (3H), 3.60 - 4.05 (3H), 4.12 (3H),
6.54 (1 H), 6.85 (1 H), 7.31 (1 H) 7.90 (2H), 8.07 (1 H), 8.18 (2H), 8.45 (1 H), ppm.

Intermediate example 192a

4-[6-chloro-8-({(2S)-2-[(4R)-2,2-dimethyl-1,3-dioxolan-4-yl]-2-hydroxyethyl}amino) imidazo[1,2-b]pyridazin-3-yl]-N-cy-
clopropylbenzamide

[0446]

NH
o
OH An
Y
NH > o SN

[0447] 300 mg (684 wmol)
(1 S)-2-[(6-chloro-3-iodoimidazo[1,2-b]pyridazin-8-yl)amino]-1-[(4R)-2,2-dimethyl-1, 3-dioxolan-4-yllethanol which was
prepared according to intermediate example 192b were transformed in analogy to intermediate example 1 a using
[4-(cyclopropylcarbamoyl)phenyl]boronic acid to give after working up and purification 17 mg (5%) of the title compound.
Intermediate example 192b

(1 S)-2-[(6-chloro-3-iodoimidazo[1,2-b]pyridazin-8-yl)amino]-1-[(4R)-2,2-dimethyl-1,3-dioxolan-4-yllethanol

[0448]
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¥
Br o OH
Z N

soN NH
CcI” N NN
S

[0449] 700 mg (1.95 mmol) 8-bromo-6-chloro-3-iodoimidazo[1,2-b]pyridazine which was prepared according to inter-
mediate example 1 c were transformed in analogy to intermediate example 1 b using (1S)-2-amino-1-[(4R)-2,2-dimethyl-
1,3-dioxolan-4-yllethanol to give after working up and purification 512 mg (60%) of the title compound.

Reference Example 193

N-cyclopropyl-4-{8-[(2-methylpropyl)amino]-6-(methylsulfanyl)imidazo[1,2-b] pyridazin-3-yl}benzamide

[0450]

he T

NH NH
Y Y
o SN S SN
—_—
HN. O HN. O

N N

[0451] A solution of 450 mg (1172 pumol) of
4-[6-chloro-8-(isobutylamino)imidazo[1,2-b]pyridazin-3-yl]-N-cyclopropylbenzamide , which was prepared according to
intermediate example 100a, and 330 mg (4690 pmol) sodiummethylsulfide in 8 mL of dimethylsulfoxide was heated for
60 min at 70°C in the microwave. Then the mixture was poored onto water and the precipitate was collected and dried
under vaccum to yield 460 mg of the title compound as a white solid.

TH-NMR (DMSO-d6): 8= 0.52-0.71 (4H), 0.88 (6H), 1.94 (1H), 2.56 (3H), 2.84 (1H), 3.08 (2H), 6.08 (1H), 7.49 (1H), 7.88
(2H), 7.97 (1H), 8.22 (2H), 8.43 (1H) ppm.

Reference Example 194

(RS)-N-cyclopropyl-2-methyl-4-{8-[(2-methylpropyl)amino]-6-[(tetrahydrofuran-2-ylmethyl)sulfanyl]imida-
zo[1,2-b]pyridazin-3-yl}benzamide

[0452]

[0453] A solution of 45 mg (377 pmol) of (RS)-tetrahydrofuran-2-ylmethanethiol in 1 mL of dimethylsulfoxide was
treated with 14 mg (350 p.mol) of sodium hydride and stirred at room temperature for 2 hours. Then 100 mg (251 pmol)
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of 4-[6-chloro-8-(isobutylamino)imidazo[1,2-b]pyridazin-3-yl]-N-cyclopropyl-2-methylb enzamide, which was prepared
according to intermediate example 194a, was added and the mixture was heated for 2 hours at 70°C. Then the mixture
was purified by reversed phase chromatography to yield 12 mg of the title compound.
TH-NMR (DMSO-d6): 8= 0.48-0.68 (4H), 0.88 (6H), 1.63-1.99 (4H), 2.36 (3H), 2.81 (1 H), 3.08 (2H), 3.22-3.36 (2H),
3.62 (1 H),3.76 (1 H), 4.12 (1 H), 6.04 (1 H), 7.32 (1H), 7.50 (1H), 7.90 (1H), 7.93 (1H), 8.04 (1H), 8.29 (1H) ppm.
Intermediate example 194a

4-[6-chloro-8-(isobutylamino)imidazo[1,2-b]pyridazin-3-yl]-N-cyclopropyl-2-methylbenzamide

[0454]

NH
hd o,
Y
NH o SN
AN
Y
cl \N'N\e
|
N O

[0455] 3.54 g (10.1 mmol) 6-Chloro-3-iodo-N-isobutylimidazo[1,2-b]pyridazin-8-amine which was prepared according
to intermediate example 3b were transformed in analogy to intermediate example 1 a using [4-(cyclopropylcarbamoyl)-
3-methylphenyl]boronic acid to give after working up and purification 1.79 g (45%) of the title compound.

Reference Example 195

N-cyclopropyl-2-methyl-4-{8-[(2-methylpropyl)amino]-6-(1H-pyrazol-5-yl) imidazo[1,2-b]pyridazin-3-yl}benza-
mide

[0456]

[0457] To a mixture of 125 mg (314 wmol)
4-[6-chloro-8-(isobutylamino)imidazo[1,2-b]pyridazin-3-yl]-N-cyclopropyl-2-methylb enzamide, which was prepared ac-
cording to example 194a, 111 mg (942 n.mol) 1H-pyrazol-5-yl boronic acid, 44 mg Tetrakis(triphenylphosphin)palladium
in 2 mL of ethanol and 2 mL of toluene was added 0.63 mL of an aqueous 10% sodiumbicarbonate solution and the
mixture was stirred at 120°C for 2 hours under microwave irradiation. Then the mixture was filtered and concentrated
and purified by chromatography to give 41 mg of the title compound.

TH-NMR (DMSO-d6): 8= 0.48-0.69 (4H), 0.91 (6H), 2.02 (1H), 2.39 (3H), 2.82 (1H), 3.17 (2H), 6.72 (1H), 6.78 (1H), 7.39
(1H), 7.85 (1H), 8.00 (1H), 8.10 - 8.17 (2H), 8.29 (1H), ppm.

120



10

15

20

25

30

35

40

45

50

55

EP 2 614 063 B1
Reference Example 196

N-cyclopropyl-2-methyl-4-{8-[(2-methylpropyl)amino]-6-(methylsulfanyl) imidazo[1,2-b]pyridazin-3-yl}benza-
mide

[0458]

f\fN Z =N
/ /
o SN A
—_—
HN. O aN. O

[0459] A solution of 50 mg (126 pwmol) of
4-[6-chloro-8-(isobutylamino)imidazo[1,2-b]pyridazin-3-yl]-N-cyclopropyl-2-methylb enzamide, which was prepared ac-
cording to example 194a, and 35 mg (503 pmol) sodiummethylsulfide in 1 mL of dimethylsulfoxide was heated for 30
min at 70°C in the microwave. Then the mixture was poored onto water and the precipitate was collected and dried
under vaccum to yield 26 mg of the title compound as a yellow solid.

TH-NMR (DMSO-d6): 8= 0.47-0.68 (4H), 0.88 (6H), 1.94 (1 H), 2.35 (3H), 2.55 (3H) 2.80 (1H), 3.08 (2H), 6.06 (1H), 7.32
(1H), 7.47 (1H), 7.90 (1H), 7.98 (1H), 8.05 (1 H), 8.29 (1 H), ppm.

Reference Example 197

N-cyclopropyl-2-methyl-4-{8-[(2-methylpropyl)amino]-6-(phenylsulfanyl) imidazo[1,2-b]pyridazin-3-yl}benza-
mide

[0460]

H NH

T, T

=N AN,
N / X L Y
Cl N S N
—_—
HN © HN 0

[0461] A solution of 180 mg (1634 p.mol) of thiophenol in 10 mL of dimethylsulfoxide was treated with 64 mg (1608
pmol) of sodium hydride and stirred at room temperature for 2 hours. Then 100 mg (251 pwmol) of 4-[6-chloro-8-(iso-
butylamino)imidazo[1,2-b]pyridazin-3-yl]-N-cyclopropyl-2-methylb enzamide, which was prepared according to interme-
diate example 194a, was added and the mixture was heated for 1.5 hours at 140°C. Then the mixture poured onto ice
water and the precipitate was collected and subsequently purified by normal phase chromatography to yield 112 mg of
the title compound.

TH-NMR (DMSO-d6): 8= 0.48-0.69 (4H), 0.84 (6H), 1.87 (1H), 2.21 (3H), 2.79 (1H), 3.03 (2H), 5.99 (1H), 7.10 (1H), 7.49
(3H), 7.61-7.71 (5H), 7.92 (1 H), 8.24 (1H), ppm.
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Reference Example 198

N-cyclopropyl-2-methyl-4-{8-[(2-methylpropyl)amino]-6-(phenylsulfonyl) imidazo[1,2-b]pyridazin-3-yl}benza-
mide

[0462]

\(NH \(NH
A N=N 2 N\=N
X N / X N /
S N S N
—_— 7\
O O
O 0O
HN HN

[0463] To a solution of 105 mg (223 wmol) of N-cyclopropyl-2-methyl-4-{8-[(2-methylpropyl)amino]-6-(phenylsulfa-
nyl)imidazo[1,2 -b]pyridazin-3-yl}benzamide, which was prepared according to example 197, in 15 mL of DMF was
added and 684 mg (1113 pmol) OXONE (potassium peroxymonosulfate) in small portions. The mixture was stirred over
night, then cooled to 0 °C and poored onto 200 mL of cold water. The precipitate was collected and purified with normal
phase chromatography to yield 97 mg of the title compound as a yellow solid.

TH-NMR (DMSO-d6): 8= 0.50-0.69 (4H), 0.91 (6H), 1.99 (1H), 2.30 (3H), 2.56 (1H), 3.41 (2H), 4.31 (1H), 6.71 (1H), 7.28
(1H), 7.66-7.81 (5H), 8.03 (2 H), 8.12 (1H), 8.31 (1 H), 8.43 (1 H) ppm.

Reference Example 199

3-[4-(Cyclopropylcarbamoyl)-3-methylphenyl]-N-(2-hydroxyethyl)-8-[(2-methylpropyl)amino]imidazo[1,2-b]py-
ridazine-6-carboxamide

[0464]

NH

_N
H
Y Y
e Ho N NN
—_—
0 i\‘i
o 0

) Nﬁ

[0465] A solution of 100 mg (251 pwmol) of 4-[6-chloro-8-(isobutylamino)imidazo[1,2-b]pyridazin-3-yl]-N-cyclopropyl-
2-methylb enzamide, which was prepared according to example 194a, 46 mg (754 pwmol) aminoethanol, 66 mg (251
wmol) molybdonhexacarbonyl, 80 mg (754 pmol) sodiumbicarbonate, 5.6 mg (25 wmol) palladium(ll) acetate and 7.3
mg (25 pmol) tri-tert-butylphosphine tetrafluorborate in 3 mL of dioxane was heated in the microwave for 2 hours at 140
°C. Then the mixture was directly submitted to reversed phase chromatography to yield 13 mg of the title compound.
TH-NMR (DMSO-d6): 6= 0.48-0.69 (4H), 0.91 (6H), 1.99 (1H), 2.38 (3H), 2.81 (1H), 3.17 (2H), 3.38 (3H), 3.53 (2H), 5.99
(1 H), 6.61(1H),7.36 (1H),7.84(1H), 8.00-8.09 (3H), 8.16 (1 H), 8.29 (1 H), ppm.

he T
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Reference Example 200
N-cyclopropyl-4-{8-[(2-methylpropyl)amino]-6-(methylsulfonyl)imidazo[1,2-b] pyridazin-3-yl}benzamide

[0466]

h R

NH NH
f\a"‘ A N=N
/ /
S SN Ss SN
— oo
HN' O HNT O

[0467] To a solution of 410 mg (1037 pmol) of
N-cyclopropyl-4-{8-[(2-methylpropyl)amino]-6-(methylsulfanyl)imidazo[1,2-b]pyrida zin-3-yl}benzamide, which was pre-
pared according to example 193, in 15 mL of DMF was added and 1912 mg (3110 wmol) OXONE (potassium peroxy-
monosulfate) in small portions. The mixture was stirred over night, then cooled to 0 °C and poored onto 200 mL of cold
water. The precipitate was collected and dried under vaccum to yield 291 mg of the title compound as a yellow solid.
TH-NMR (DMSO0-d6): 8= 0.53-0.71 (4H), 0.91 (6H), 2.00 (1H), 2.84 (1H), 3.20 (2H), 3.38 (3H), 6.58 (1 H), 7.92 (2H),
8.19-8.23 (3H), 8.37 (1 H), 8.46 (1 H), ppm.

Reference Example 201

N-cyclopropyl-2-methyl-4-{8-[(2-methylpropyl)amino]-6-(propylsulfanyl) imidazo[1,2-b]pyridazin-3-yl}benza-
mide

[0468]

NH NH
baN A NN
Y /
al \N,N ~NNg \N,N
—_—
HN © HN ©

[0469] A solution of 100 mg (251 umol) of
4-[6-chloro-8-(isobutylamino)imidazo[1,2-b]pyridazin-3-yl]-N-cyclopropyl-2-methylb enzamide, which was prepared ac-
cording to example 194a, and 49 mg (503 pmol) sodium propane-1-thiolate in 1 mL of dimethylsulfoxide was heated for
60 min at 70°C in the microwave. Then the mixture was purified by reversed phase chromatography to yield 18.5 mg of
the title compound.

TH-NMR (DMSO-d6): 5= 0.49-0.66 (4H), 0.88 (6H), 1.00 (3H), 1.74 (2H), 1.94 (1H), 2.36 (3H), 2.79 (1H), 3.05-3.15 (4H),
6.02 (1H), 7.33 (1H), 7.47 (1H), 7.90 (1H), 7.96 (1H), 8.03 (1 H), 8.29 (1 H) ppm.

Reference Example 202

N-cyclopropyl-2-methyl-4-{8-[(2-methylpropyl)amino]-6-(1-methyl-1H-pyrazol-5-yl)imidazo[1,2-b]pyridazin-3-
yl}benzamide

[0470]
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[0471] To a mixture of 100 mg (251 wmol)
4-[6-chloro-8-(isobutylamino)imidazo[1,2-b]pyridazin-3-yl]-N-cyclopropyl-2-methylb enzamide, which was prepared ac-
cording to example 194a, 95 mg (750 pmol) 1-methyl-1H-pyrazol-5-yl) boronic acid, 35 mg Tetrakis(triphenylphos-
phin)palladium in 2 mL of ethanol and 2 mL of toluene was added 0.5 mL of an aqueous 10% sodiumbicarbonate solution
and the mixture was stirred at 120°C for 2 hours under microwave irradiation. Then water and was added and the organic
layer was washed with water and brine, concentrated and purified by chromatography to give 99 mg of the title compound.
TH-NMR (DMSO-d6): 8= 0.49-0.67 (4H), 0.93 (6H), 2.00 (1H), 2.36 (3H), 2.80 (1H), 3.21 (3H), 4.13 (3H), 6.46 (1H), 6.90
(1H), 7.37 (1H), 7.50 (1H), 7.65 (1H), 7.92 - 7.97 (3H), 8.29 (1H) ppm.

Reference Example 203

N-cyclopropyl-2-methyl-4-{6-(methylsulfanyl)-8-[(3,3,3-trifluoropropyl) amino]imidazo[1,2-b]pyridazin-3-yl}ben-
zamide

[0472]
rh Fh
Fﬂ\L Fﬂ\L
NH NH
A NN ZN=N
Y /
o SN B N Yo
aN. O aN” O

[0473] Thetitle compoundwas prepared according to the procedure described for example 193 employing 4-{6-chloro-
8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b]pyridazin-3-yI}-N-cyclopr opyl-2-methylbenzamide, which was prepared
according to intermediate example 10a.

TH-NMR (DMSO-d6): 8= 0.48-0.70 (4H), 2.36 (3H), 2.54-2.70 (6H), 2.82 (1 H), 3.54 (2H), 6.16 (1H), 7.35 (1H), 7.51
(1H), 7.92 (1H), 7.97 (1H), 8.05 (1H), 8.28 (1H), ppm.

Reference Example 204

N-cyclopropyl-4-{6-[(2-hydroxyethyl)sulfanyl]-8-[(3,3,3-trifluoropropyl)amino] imidazo[1,2-b]pyridazin-3-yl}-2-
methylbenzamide

[0474]
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[0475] The title compound was prepared according to the procedure described for example 194 employing 4-{6-chloro-
8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-N-cyclopr opyl-2-methylbenzamide, which was prepared
according to intermediate example 10a.

TH-NMR (DMSO-d6): 8= 0.47-0.70 (4H), 2.36 (3H), 2.53-2.70 (4H), 2.81 (1 H), 3.52 (2H), 3.71 (2H), 4.97 (1H), 6.13
(1H), 7.33 (1H), 7.53 (1H), 7.92 (1H), 8.02 (1H), 8.29 (1H), ppm.

Intermediate example 205

(RS)-4-{6-Chloro-8-[(3,3,3-trifluoro-2-hydroxypropyl)aminolimidazo[1,2-b] pyridazin-3-yl}-N-cyclopropyl-2-
methylbenzamide

[0476]

NH s N7

o}
ZT
V/

[0477] 650 mg (1.60 mmol)

(RS)-3-[(6-chloro-3-iodoimidazo[1,2-b]pyridazin-8-yl)amino]-1,1,1-triflucropropan-2 -ol which was prepared according
to intermediate example 205a were transformed in analogy to intermediate example 1 a using N-cyclopropyl-2-methyl-
4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzamide which was prepared according to intermediate example 7b to
give after working up and purification 430 mg (59%) of the title compound.

TH-NMR (DMSO-d6): 6= 0.48-0.68 (4H), 2.36 (3H), 2.81 (1 H), 3.45 -3.62 (2H), 4.31 (1 H), 6.40 (2H), 6.58 (1 H), 7.37
(1 H), 7.81 (1 H),7.85(1H),7.90(1H), 8.00(1H), 8.29 (1H), ppm.

Intermediate example 205a
(RS)-3-[(6-chloro-3-iodoimidazo[1,2-b]pyridazin-8-yl)amino]-1,1,1-triflucropropan-2 -ol

[0478]
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[0479] 8-bromo-6-chloro-3-iodoimidazo[1,2-b]pyridazine which was prepared according to intermediate example 1 ¢
was transformed in analogy to intermediate example 1 b using (RS)-(3,3,3-trifluoro-2-hydroxypropyl)amine to provide
the title compound.

Reference Example 206

(RS) N-cyclopropyl-2-methyl-4-{6-(methylsulfanyl)-8-[(3,3,3-trifluoro-2-hydroxypropyl)amino]imidazo[1,2-b]py-
ridazin-3-yl}benzamide

[0480]

F F

F F
F*[OH F*[OH
NH NH
) A \=N
Y Y
o SN - - S SN
aN. o © aN” @

N N

[0481] The title compound was prepared according to the procedure described for example 193 employing
(RS)-4-{6-chloro-8-[(3,3,3-trifluoro-2-hydroxypropyl)aminoJimidazo[1,2-b]pyridazin-3-yl}-N-cyclopropyl-2-methylbenza-
mide, which was prepared according to example 205.

TH-NMR (DMSO-d6): 8= 0.48-0.70 (4H), 2.36 (3H), 2.56 (3H), 2.80 (1H), 3.47 (1H), 3.58 (1H), 4.30 (1H), 6.19 (1H), 6.56
(1H), 7.29 (1H), 7.35 (1H), 7.93 (1H), 7.97 (1 H), 8.06 (1 H), 8.28 (1 H), ppm.

Reference Example 207

N-cyclopropyl-2-methyl-4-{6-(phenylsulfanyl)-8-[(3,3,3-trifluoropropyl)amino] imidazo[1,2-b]pyridazin-3-yl}ben-
zamide

[0482]

F F
F>‘\L F>‘\L
NH NH
b¢N AN
/ /
Cl \N’N — = S \N’N
HN o HN 0o
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[0483] The title compound was prepared according to the procedure described for example 197 employing
4-{6-chloro-8-[(3,3,3-trifluoropropyl)aminoc]imidazo[1,2-b]pyridazin-3-yl}-N-cyclopr opyl-2-methylbenzamide, which was
prepared according to intermediate example 10a.

TH-NMR (DMSO-d6): 8= 0.48-0.70 (4H), 2.20 (3H), 2.54-2.70 (4H), 2.82 (1 H), 3.50 (2H), 6.13 (1 H), 7.09 (1 H), 7.46 -
7.70 (8H), 7.94 (1 H), 8.22 (1 H), ppm.

Reference Example 208

(RS)-N-cyclopropyl-2-methyl-4-{6-(1-methyl-1H-pyrazol-5-yl)-8-[(3,3,3-trifluoro-2-hydroxypropyl)amino]imida-
zo[1,2-b]pyridazin-3-yl}benzamide

[0484]
F F
F F
Fj\[OH Fj\[OH
NH
o ¢
/
Cl \N’N \ N
N—N
HN °

[0485] The title compound was prepared according to the procedure described for example 211 employing
(RS8)-4-{6-chloro-8-[(3,3,3-trifluoro-2-hydroxypropyl)aminoJimidazo[1,2-b]pyridazin-3-yl}-N-cyclopropyl-2-methylbenza-
mide, which was prepared according to example 205.

TH-NMR (DMSO-d6): 5= 0.48-0.67 (4H), 2.36 (3H), 2.80 (1 H), 3.47 (1 H), 3.58 (1 H), 4.32 (1H), 6.58 (2H), 6.90 (1H),
7.37 (1H), 7.48 (1H), 7.51 (1H), 7.91-8.00 (3H), 8.29 (1H), ppm.

Reference Example 209

N-cyclopropyl-4-{6-[(3-fluorophenyl)sulfanyl]-8-[(3,3,3-trifluoropropyl)amino] imidazo[1,2-b]pyridazin-3-yl}-2-
methylbenzamide

[0486]
£ £
Fji F>KL
NH NH
A NN /@\ )
/ /
S F s SN
HN O N

[0487] The title compound was prepared according to the procedure described for example 194 employing
4-{6-chloro-8-[(3,3,3-trifluoropropyl)aminoc]imidazo[1,2-b]pyridazin-3-yl}-N-cyclopr opyl-2-methylbenzamide, which was
prepared according to intermediate example 10a.

TH-NMR (DMSO-d6): = 0.49-0.66 (4H), 2.20 (3H), 2.53-2.70 (4H), 2.78 (1H), 3.54 (2H), 6.20 (1 H), 7.12 (1 H), 7.34 (1
H), 7.43 - 7.71 (6H), 7.95 (1 H), 8.23 (1 H), ppm.
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Reference Example 210

N-cyclopropyl-4-(6-{[2-(diethylamino)ethyl]sulfanyl}-8-[(3,3,3-trifluoropropyl) aminolimidazo[1,2-b]pyridazin-3-
yl)-2-methylbenzamide

[0488]
e F e
Fj\L Fj\L
NH NH
Joe LT
Y N /
o SN rN\/\s N
iy~ © iy

N

[0489] The title compound was prepared according to the procedure described for example 194 employing
4-{6-chloro-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b]pyridazin-3-yI}-N-cyclopr opyl-2-methylbenzamide, which was
prepared according to intermediate example 10a.

TH-NMR (DMSO-d6): 8= 0.50 (2H), 0.65 (2H), 0.86 (6H), 2.36 (3H), 2.59-2.71 (4H), 2.79 (1 H), 3.23 - 3.33 (multiple H,
overlaps with water peak), 3.54 (2H), 6.13 (1 H), 7.32 (1H), 7.52 (1H), 7.91 (1H), 7.95 (1H), 8.02 (1H) 8.28 (1H), ppm.

Reference Example 211

N-cyclopropyl-4-{8-[(3-hydroxypropyl)amino]-6-(1-methyl-1H-pyrazol-5-yl) imidazo[1,2-b]pyridazin-3-yl}-2-
methylbenzamide

[0490]
OH OH
NH
2
Vi
o SyN - .
HN” © HN. ©

[0491] To a mixture of 51 mg (128 umol)
4-{6-chloro-8-[(3-hydroxypropyl)amino]imidazo[1,2-b]pyridazin-3-yI}-N-cyclopropyl-2-methylbenzamide , which was
prepared in analogy to example 205 employing 3-hydroxy-n-propylamine, 80 mg (380 wmol) 1-methyl-1H-pyrazol-5-yl)
boronic acid pinacol ester, 18 mg Tetrakis(triphenylphosphin)palladium in 1 mL of ethanol and 1 mL of toluene was
added 0.27 mL of an aqueous 10% sodiumbicarbonate solution and the mixture was stirred at 120°C for 2 hours under
microwave irradiation. Then water and ethyl acetate was added and the organic layer was washed with water and brine,
concentrated and treated with dichloromethane. The remaining undisolved solid yielded 25 mg of the title compound.
TH-NMR (DMSO-d8): 8= 0.50 (2H), 0.66 (2H), 1.78 (2H), 2.35 (3H), 2.80 (1H), 3.41 - 3.51 (4H), 6.47 (1 H), 6.88 (1 H),
7.36 (1 H),7.51 (1H),7.62(1H),7.91-7.97 (3H), (1 H), 8.29 (1 H), ppm.
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Reference Example 212

N-cyclopropyl-2-methyl-4-{6-(phenylsulfonyl)-8-[(3,3,3-trifluoropropyl)amino] imidazo[1,2-b]pyridazin-3-
yl}benzamide

[0492]
FJ FJ
Fﬂi Fj\L
NH NH
oLe oL
/ /
s SN - 'S SN
©o
N Hy O

[0493] 50 mg (98 wmol)

N-cyclopropyl-2-methyl-4-{6-(phenylsulfanyl)-8-[(3,3,3-trifluoropropyl)aminc]imida  zo[1,2-b]pyridazin-3-yl}benzamide
which was prepared according to example 207 were transformed in analogy to example 18 to give after working up and
purification 30.2 mg (57%) of the title compound.

TH-NMR (DMSO-d6): §= 0.51 (2H), 0.67 (2H), 2.31 (3H), 2.70 (2H), 2.81 (1H), 3.29 (2H), 6.81 (1 H), 7.28 (1 H), 7.65-7.82
(5H), 8.03 (1 H), 8.06 (1 H), 8.15 (1 H), 8.30 (1 H), 8.36 (1 H) ppm.

Reference Example 213
4-[6-(5-Cyanopyridin-3-yl)-8-(isobutylamino)imidazo[1,2-b]pyridazin-3-yl]-N-cyclopropyl-2-methylbenzamide

[0494]

[0495] 200 mg (503 wmol)

4-[6-chloro-8-(isobutylamino)imidazo[1,2-b]pyridazin-3-yl]-N-cyclopropyl-2-methylb enzamide which was prepared ac-
cording to intermediate example 194a were transformed in analogy to example 202 using 5-cyanopyridin-3-yl boronic
acid to give after working up and purification 80.9 mg (33%) of the title compound. TH-NMR (DMSO-d6): 6= 0.51 (2H),
0.62 (2H), 0.92 (6H), 2.04 (1H), 2.39 (3H), 2.81 (1H), 3.26 (2H), 6.83 (1H), 7.41 (1H), 7.76 (1H), 8.01 - 8.10 (3H), 8.30
(1H), 8.93 (1 H), 9.10 (1 H), 9.49 (1 H), ppm.

Reference Example 214

N-cyclopropyl-4-{8-[(2-hydroxy-2-methylpropyl)amino]-6-(phenylsulfanyl) imidazo[1,2-b]pyridazin-3-yl}-2-
methylbenzamide

[0496]
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[0497] 100 mg (242 pwmol)

4-{6-chloro-8-[(2-hydroxy-2-methylpropyl)amino]imidazo[1,2-b]pyridazin-3-y[}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 7a were transformed in analogy to example 55 using benzenethiol
to give after working up and purification 113.5 mg (96%) of the title compound.

TH-NMR (DMSO-d6): 8= 0.49 (2H), 0.65 (2H), 1.11 (6H), 2.19 (3H), 2.79 (1 H), 3.21 (2H), 4.71 (1H), 6.23 (1H), 6.97
(1H), 7.08 (1H), 7.44-7.52 (3H), 7.58-7.65 (3H), 7.70 (1H), 7.93 (1H), 8.22 (1H) ppm.

Reference Example 215

N-cyclopropyl-2-methyl-4-(6-{[2-(morpholin-4-yl)ethyl]sulfanyl}-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-
b]pyridazin-3-yl)benzamide

[0498]

F F
Fﬂ\L Fﬂ\L

NH NH

N

\/ N/I\; O/\| : N//

e N’ I W N7 e V2
HN. O HN. O

[0499] 100 mg (228 wmol)

4-{6-Chloro-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b]pyridazin-3-y[}-N-cyclopr opyl-2-methylbenzamide which was
prepared according to intermediate example 10a were transformed in analogy to example 55 using 2-(morpholin-4-
yl)ethanethiol to give after working up and purification 78.2 mg (59%) of the title compound. 'H-NMR (DMSO-d6): &=
0.49 (2H), 0.65 (2H), 2.30-2.39 (4H), 2.37 (3H), 2.57-2.71 (4H), 2.80 (1 H), 3.28 (2H), 3.47-3.57 (6H), 6.13 (1 H), 7.33
(1 H), 7.53 (1 H), 7.90 (1H), 7.96 (1H), 7.98 (1H), 8.29 (1H) ppm.

Reference Example 216

(RS)-N-cyclopropyl-4-{6-[(3-fluorophenyl)sulfanyl]-8-[(3,3,3-trifluoro-2-hydroxypropyl)amino]imidazo[1,2-b]py-
ridazin-3-yl}-2-methylbenzamide

[0500]
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[0501] 95 mg (191 umol)

(RS)-4-{6-chloro-8-[(3,3, 3-trifluoro-2-hydroxypropyl)aminolimidazo[1,2-b]pyridazin-3-y[}-N-cyclopropyl-2-methylbenza-
mide which was prepared according to intermediate example 205 were transformed in analogy to example 194 using
3-fluorobenzenethiol to give after working up and purification 54 mg (49%) of the title compound.

TH-NMR (DMSO-d6): 8= 0.49 (2H), 0.65 (2H), 2.20 (3H), 2.79 (1H), 3.45 -3.62 (2H), 4.26 (1 H), 6.24 (1 H), 6.56 (1 H),
7.13 (1 H), 7.35 (1 H), 7.50 (1 H), 7.51 - 7.56 (3H), 7.65 (1 H), 7.71 (1 H), 7.97 (1 H), 8.25 (1 H), ppm.

Reference Example 217

N-cyclopropyl-4-{6-[(3,3-dimethylbutyl)sulfanyl]-8-[(2-hydroxy-2-methylpropyl) amino]imidazo[1,2-b]pyridazin-
3-yl}-2-methylbenzamide

[0502]
OH OH
A N\=N A NN
/f\r/ Jf\r /
o SN j\/\s NN
HN O HN” O

N N

[0503] 75 mg (181 pwmol)

4-{6-chloro-8-[(2-hydroxy-2-methylpropyl)aminolimidazo[1,2-b]pyridazin-3-y[}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 7a were transformed in analogy to example 51 using 3,3-
dimethylbutane-1-thiol to give after working up and purification 29.2 mg (31%) of the title compound.

TH-NMR (DMSO-d6): 8= 0.49 (2H), 0.65 (2H), 0.89 (9H), 1.13 (6H), 1.54 (2H), 2.35 (3H), 2.79 (1 H), 3.13 (2H), 3.21
(2H), 4.72 (1 H), 6.17 (1 H), 6.81 (1 H), 7.29 (1 H), 7.91 (1 H), 7.98 (1 H), 7.99 (1 H), 8.28 (1 H) ppm.

Reference Example 218

N-cyclopropyl-4-{6-[(2,6-difluorophenyl)sulfanyl]-8-[(2-hydroxy-2-methylpropyl)aminolimidazo[1,2-b]pyri-
dazin-3-yl}-2-methylbenzamide

[0504]
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[0505] 75 mg (181 pmol)

4-{6-chloro-8-[(2-hydroxy-2-methylpropyl)amino]imidazo[1,2-b]pyridazin-3-y[}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 7a were transformed in analogy to example 51 using 2,6-
difluorobenzenethiol to give after working up and purification 6.5 mg (6%) of the title compound.

TH-NMR (CDCly): 8= 0.63 (2H), 0.89 (2H), 1.40 (6H), 2.33 (3H), 2.91 (1 H), 3.29 (2H), 5.96 (1 H), 6.05 (1 H), 6.55 (1 H),
7.00-7.11 (3H), 7.41-7.53 (3H), 7.57 (1 H) ppm.

Reference Example 219

N-cyclopropyl-4-{6-[(3-fluorophenyl)sulfanyl]-8-[(3,3,3-trifluoropropyl)amino] imidazo[1,2-b]pyridazin-3-yl}-3-
hydroxybenzamide

[0506]

[0507] 75 mg (165 pmol)

4-{6-chloro-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-N-cyclopr opyl-3-methoxybenzamide which
was prepared according to intermediate example 52a were transformed in analogy to intermediate example 51 using
3-fluorobenzenethiol to give after working up and purification 24.0 mg (27%) of the title compound.

TH-NMR (DMSO-d6): 8= 0.54 (2H), 0.66 (2H), 2.60 (2H), 2.80 (1 H), 3.52 (2H), 6.13 (1H), 7.07 (1H), 7.28 (1H), 7.34
(1H), 7.38-7.53 (3H), 7.71 (1H), 7.85 (1H), 7.94 (1H), 8.34 (1H), 10.12 (1 H) ppm.

Reference Example 220

N-cyclopropyl-4-{6-[2-(hydroxymethyl)phenyl]-8-[(2-hydroxy-2-methylpropyl) aminolimidazo[1,2-b]pyridazin-3-
yl}-2-methylbenzamide

[0508]
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[0509] 5.25 g (12.7 mmol)

4-{6-chloro-8-[(2-hydroxy-2-methylpropyl)amino]imidazo[1,2-b]pyridazin-3-y[}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 7a were transformed in analogy to example 1 using [2-(hy-
droxymethyl)phenyl]boronic acid to give after working up and purification 4.90 g (80%) of the title compound.

TH-NMR (DMSO-d6): 5= 0.51 (2H), 0.66 (2H), 1.18 (6H), 2.36 (3H), 2.82 (1 H), 3.32 (2H), 4.66 (2H), 4.75 (1 H), 5.13 (1
H),6.45(1H),6.95(1H),7.35(1H),7.39(1H),7.45-7.52 (2H), 7.66 (1H), 7.95 (1H), 8.00 (1H), 8.01 (1H), 8.26 (1H) ppm.

Reference Example 221

4-{6-[(2E)-but-2-en-2-yl]-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b] pyridazin-3-yl}-N-cyclopropyl-2-methyl-
benzamide

[0510]

NH NH
ZN=N AN
s Nt/ E— \N'N Y

[0511] 115 mg (262 pmol)

4-{6-chloro-8-[(3,3,3-trifluoropropyl)yamino]imidazo[1,2-b]pyridazin-3-yl}-N-cyclopr opyl-2-methylbenzamide which was
prepared according to intermediate example 10a were transformed in analogy to example 1 using (2Z)-but-2-en-2-
ylboronic acid to give after working up and purification 7.2 mg (6%) of the title compound.

TH-NMR (DMSO-d6): = 0.50 (2H), 0.65 (2H), 1.84 (3H), 2.07 (3H), 2.36 (3H), 2.67 (2H), 2.80 (1 H), 3.61 (2H), 6.43 (1
H), 6.49 (1 H), 7.32 (1 H), 7.35 (1 H), 7.97 (1 H), 8.03 (1 H), 8.07 (1 H), 8.27 (1 H) ppm.

Reference Example 222

N-cyclopropyl-4-{6-[2-(fluoromethyl)phenyl]-8-[(2-hydroxy-2-methylpropyl) amino]imidazo[1,2-b]pyridazin-3-
yl}-2-methylbenzamide

[0512]
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[0513] To a solution of 329 mg (677 pwmol) N-cyclopropyl-4-{6-[2-(hydroxymethyl)phenyl]-8-[(2-hydroxy-2-methylpro-
pyl)amino] imidazo[1,2-b]pyridazin-3-yl}-2-methylbenzamide which was prepared according to example 220 in 13 mL
dichloromethane at 3°C were added 98 uL N-ethyl-N-(trifluoro-lambda#-sulfanyl)ethanamine. After stirring for 10 minutes,
the solution was poured into water and the aqueous phase was extracted with dichloromethane. The combined organic
phases were washed with sodium hydrogencarbonate solution and dried over sodium sulfate. After filtration and removal
of solvent the residue was purified by chromatography to give 28.6 mg (8%) of the title compound.

TH-NMR (CDCl3): 8= 0.61 (2H), 0.87 (2H), 1.47 (6H), 2.48 (3H), 2.90 (1 H), 3.36 (2H), 5.21 (1H), 5.58 (2H), 5.97 (1 H),
6.26 (1 H), 6.71 (1 H), 7.37 (1 H), 7.46 (1 H), 7.51 (1H), 7.58 (1H), 7.64 (1H), 7.74 (1H), 7.81 (1H), 7.88 (1 H) ppm.

Example 223

N-cyclopropyl-4-{6-(2-methoxyphenoxy)-8-[(3,3,3-trifluoropropyl)amino] imidazo[1,2-b]pyridazin-3-yl}-2-meth-
ylbenzamide

[0514]
F F
Fﬂ\L Fﬂ\L
NH NH
AN fYN
Y Y
Cl \N’N —_— (e} \N’N
0
HN o HN o

[0515] 150 mg (343 p.mol)

4-{6-chloro-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b]pyridazin-3-yl}-N-cyclopr opyl-2-methylbenzamide which was
prepared according to intermediate example 10a were transformed in analogy to example 51 using 2-methoxyphenol
to give after working up and purification 8.1 mg (5%) of the title compound.

1H-NMR (CDCly): 8= 0.60 (2H), 0.88 (2H), 2.26 (3H), 2.57 (2H), 2.89 (1 H), 3.68 (2H), 3.78 (3H), 5.82 (1H), 5.94 (1H),
5.98 (1H), 7.01 (1H), 7.05 (1H), 7.18 (1H), 7.22 (1 H), 7.27 (1 H), 7.55 (1 H), 7.70 (1 H), 7.72 (1 H) ppm.

Reference Example 224

N-cyclopropyl-4-{6-[(2-hydroxyphenyl)sulfanyl]-8-[(3,3,3-trifluoropropyl)amino] imidazo[1,2-b]pyridazin-3-yl}-
2-methylbenzamide

[0516]
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[0517] 100 mg (228 pwmol)

4-{6-chloro-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b]pyridazin-3-yl}-N-cyclopr opyl-2-methylbenzamide which was
prepared according to intermediate example 10a were transformed in analogy to example 51 using 2-methoxyben-
zenethiol to give after working up and purification 5.1 mg (4%) of the title compound.

TH-NMR (DMSO-d6): 6= 0.49 (2H), 0.65 (2H), 2.21 (3H), 2.59 (2H), 2.79 (1H), 3.49 (2H), 6.05 (1H), 6.87 (1H), 6.98
(1H), 7.07 (1H), 7.34 (1H), 7.46 (1H), 7.56 (1H), 7.67 (1H), 7.72 (1H), 7.93 (1H), 8.23 (1H), 9.96 (1H) ppm.

Example 225

N-cyclopropyl-4-{6-(3-methoxyphenoxy)-8-[(3,3,3-trifluoropropyl)amino] imidazo[1,2-b]pyridazin-3-yl}-2-meth-
ylbenzamide

[0518]
FJ ]
Fj\L Fj\L
NH NH
AN ZN=N
/ /
o SN — oM
7
iy~ O AN

[0519] 150 mg (343 pmol)

4-{6-chloro-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-N-cyclopr opyl-2-methylbenzamide which was
prepared according to intermediate example 10a were transformed in analogy to example 51 using 3-methoxyphenol
to give after working up and purification 5.1 mg (3%) of the title compound.

TH-NMR (CDCly): 8= 0.60 (2H), 0.87 (2H), 2.31 (3H), 2.56 (2H), 2.89 (1 H), 3.66 (2H), 3.80 (3H), 5.85 (1H), 5.88 (1H),
6.03 (1H), 6.79-6.88 (3H), 7.24 (1H), 7.33 (1H), 7.63 (1H), 7.73 (1H), 7.79 (1H) ppm.

Reference Example 226

N-cyclopropyl-4-{6-[(3,3-dimethylbutyl)sulfanyl]-8-[(3,3,3-trifluoropropyl) amino]imidazo[1,2-b]pyridazin-3-yl}-
2-methylbenzamide

[0520]
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[0521] 100 mg (228 p.mol)

4-{6-chloro-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b]pyridazin-3-yl}-N-cyclopr opyl-2-methylbenzamide which was
prepared according to intermediate example 10a were transformed in analogy to example 51 using 3,3-dimethylbutane-
1-thiol to give after working up and purification 3.6 mg (3%) of the title compound.

TH-NMR (CDCly): 8= 0.63 (2H), 0.90 (2H), 0.94 (9H), 1.62 (2H), 2.51 (3H), 2.52 (2H), 2.92 (1H), 3.19 (2H), 3.61 (2H),
5.84-5.93 (3H), 7.37 (1H), 7.69 (1H), 7.88 (1H), 7.91 (1 H) ppm.

Reference Example 227

N-cyclopropyl-4-{6-[(4-methoxyphenyl)sulfanyl]-8-[(3,3,3-trifluoropropyl) amino]imidazo[1,2-b]pyridazin-3-yl}-
2-methylbenzamide

[0522]
F F
Fﬂ\L Fﬂ\L
NH NH
Z =N A NN
N Y N Y
Cl N — S N'N
H © H
N fo) N

[0523] 100 mg (228 wmol)

4-{6-chloro-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-N-cyclopr opyl-2-methylbenzamide which was
prepared according to intermediate example 10a were transformed in analogy to example 51 using 4-methoxyben-
zenethiol to give after working up and purification 16.8 mg (13%) of the title compound.

TH-NMR (CDCl3): 6= 0.63 (2H), 0.90 (2H), 2.40 (3H), 2.47 (2H), 2.92 (1 H), 3.57 (2H), 3.88 (3H), 5.82-5.93 (3H), 6.98
(2H), 7.17 (1 H), 7.54-7.63 (4H), 7.69 (1 H) ppm.

Reference Example 228

N-cyclopropyl-2-methyl-4-{6-(pyridin-4-yl)-8-[(3,3,3-trifluoropropyl)amino] imidazo[1,2-b]pyridazin-3-yl}benza-
mide

[0524]
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[0525] 250 mg (571 wmol)

4-{6-chloro-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b]pyridazin-3-yl}-N-cyclopr opyl-2-methylbenzamide which was
prepared according to intermediate example 10a were transformed in analogy to example 1 using pyridin-4-ylboronic
acid to give after working up and purification 6.7 mg (2%) of the title compound.

TH-NMR (CDCly): 8= 0.63 (2H), 0.89 (2H), 2.53 (3H), 2.61 (2H), 2.91 (1 H), 3.72 (2H), 6.20 (1 H), 6.43 (1 H), 6.67 (1 H),
7.44 (1 H), 7.80 (1 H), 7.82 (2H), 7.89 (1 H), 7.96 (1 H), 8.72 (2H) ppm.

Reference Example 229

(RS)-N-cyclopropyl-4-[6-(4-fluorophenyl)-8-{[(4-methylmorpholin-2-yl)methyl] amino}imidazo[1,2-b]pyridazin-
3-yl]-2-methylbenzamide

[0526]
\N/\ \N/ﬁ
kz:o Lz:o
NH NH
oy o
N / N /
Cl N'N N'N
F
HN o HN ©

[0527] 50 mg (110 pmol)

(RS)-4-[6-chloro-8-({[(2S)-4-methylmorpholin-2-ylimethyl}amino)imidazo[1,2-b]pyri dazin-3-yl]-N-cyclopropyl-2-methyl-
benzamide which was prepared according to intermediate example 56a were transformed in analogy to example 1 using
(4-fluorophenyl)boronic acid to give after working up and purification 12.2 mg (22%) of the title compound.

TH-NMR (DMSO-d6): = 0.51 (2H), 0.66 (2H), 1.80 (1 H), 1.96 (1 H), 2.14 (3H), 2.39 (3H), 2.54 (1H), 2.74 (1H), 2.81
(1H),3.45-3.55(3H), 3.72-3.80(2H),6.72 (1H), 7.34 (2H), 7.39 (2H), 8.00 (1 H), 8.03 (1 H), 8.06-8.12 (3H), 8.30 (1 H), ppm.

Reference Example 230

N-cyclopropyl-4-{8-[(2-hydroxy-2-methylpropyl)amino]-6-(pyridin-4-yl)imidazo [1,2-b]pyridazin-3-yl}-2-methyl-
benzamide

[0528]
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[0529] 200 mg (483 wmol)

4-{6-chloro-8-[(2-hydroxy-2-methylpropyl)amino]imidazo[1,2-b]pyridazin-3-y[}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 7a were transformed in analogy to example 1 using pyridin-4-
ylboronic acid to give after working up and purification 28.3 mg (12%) of the title compound.

TH-NMR (DMSO-d6): 6= 0.69 (2H), 0.91 (2H), 1.49 (6H), 2.46 (3H), 2.96 (1H), 3.33 (2H), 4.99 (1H), 6.23 (1H), 6.53
(1H), 6.58 (1H), 7.29 (1H), 7.66 (2H), 7.70 (1H), 7.76 (1H), 7.82 (1H), 8.57 (2H) ppm.

Reference Example 231

N-cyclopropyl-2-methyl-4-[6-(methylsulfanyl)-8-{[2-(morpholin-4-ylsulfonyl) ethyl]Jamino}imidazo[1,2-b]pyri-
dazin-3-yl]lbenzamide

[0530]
® ®
oN oN
=g =g
S S
NH NH
/f\fN A N=N
S / — S /
SN S SN
HN” O HN. O

[0531] 46 mg (89 pnmol)

4-(6-chloro-8-{[2-(morpholin-4-ylsulfonyl)ethyllamino}imidazo[1,2-b]pyridazin-3-yl) -N-cyclopropyl-2-methylbenzamide
which was prepared according to intermediate example 231 a were transformed in analogy to example 51 using sodium
methanethiolate to give after working up and purification 12 mg (25%) of the title compound.

TH-NMR (DMSO-d6): 8= 0.50 (2H), 0.65 (2H), 2.36 (3H), 2.57 (3H), 2.80 (1 H), 3.14 (4H), 3.44 (2H), 3.60 (4H), 3.69
(2H), 6.15 (1 H), 7.35 (1 H), 7.43 (1 H), 7.93 (1 H), 7.98 (1H), 8.06 (1H), 8.28 (1H) ppm.

Intermediate example 231a
4-(6-chloro-8-{[2-(morpholin-4-ylsulfonyl)ethyllamino}imidazo[1,2-b]pyridazin-3-yl) -N-cyclopropyl-2-methylbenzamide

[0532]
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[0533] 650 mg (1.38 mmol)

6-chloro-3-iodo-N-[2-(morpholin-4-ylsulfonyl)ethyllimidazo[1,2-b]pyridazin-8-amine which was prepared according to in-
termediate example 231 b were transformed in analogy to intermediate example 1 a using N-cyclopropyl-2-methyl-
4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzamide to give after working up and purification 102 mg (14%) of the
title compound.

Intermediate example 231 b

6-chloro-3-iodo-N-[2-(morpholin-4-ylsulfonyl)ethyl]imidazo[1,2-b]pyridazin-8-amine

[0534]
o

)
Br O=¢
Za 5

> .,
x> N /
cI” N \8

Cl

INH
Z =N
\N'N\/e
I

[0535] 1.00 g (2.79 mmol) 8-bromo-6-chloro-3-iodoimidazo[1,2-b]pyridazine which was prepared according to inter-
mediate example 1 ¢ were transformed in analogy to intermediate example 1 b using 2-(morpholin-4-ylsulfonyl)ethan-
amine to give after working up and purification 650 mg (49%) of the title compound.

Reference Example 232

N-cyclopropyl-4-{6-(4-fluoro-2-methylphenyl)-8-[(2-hydroxy-2-methylpropyl) amino]imidazo[1,2-b]pyridazin-3-
yl}-2-methylbenzamide

[0536]

Hof HO%
N
“
S

H NH
=N Z NN
.N / a N Y
Cl N » N
F
HN 0 HN 0
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[0537] 100 mg (242 p.mol)

4-{6-chloro-8-[(2-hydroxy-2-methylpropyl)aminolimidazo[1,2-b]pyridazin-3-y[}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 7a were transformed in analogy to example 1 using (4-fluoro-
2-methylphenyl)boronic acid to give after working up and purification 19.0 mg (15%) of the title compound.

TH-NMR (DMSO-d6): 8= 0.47 (2H), 0.64 (2H), 1.15 (6H), 2.33 (3H), 2.38 (3H), 2.78 (1H), 3.31 (2H), 4.71 (1H), 6.36
(1H), 6.95 (1H), 7.12 (1H), 7.19 (1H), 7.32 (1H), 7.47 (1H), 7.92 (1H), 7.98 (1H), 7.99 (1H), 8.24 (1H) ppm.

Reference Example 233

N-cyclopropyl-4-{6-(2-fluorophenyl)-8-[(2-hydroxy-2-methylpropyl)amino] imidazo[1,2-b]pyridazin-3-yl}-2-
methylbenzamide

[0538]

H

e

N
N-F

HO%
N

“

N

Cl N

[0539] 100 mg (242 p.mol)

4-{6-chloro-8-[(2-hydroxy-2-methylpropyl)amino]imidazo[1,2-b]pyridazin-3-y[}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 7a were transformed in analogy to example 1 using (2-fluoroph-
enyl)boronic acid to give after working up and purification 10.0 mg (8%) of the title compound.

TH-NMR (DMSO-d6): 8= 0.49 (2H), 0.64 (2H), 1.16 (6H), 2.36 (3H), 2.79 (1H), 3.31 (2H), 4.74 (1 H), 6.57 (1H), 7.00
(1H), 7.31-7.40 (3H), 7.52 (1H), 7.78 (1H), 8.01 (1 H), 8.03 (1H), 8.06 (1 H), 8.26 (1 H) ppm.

Reference Example 234

4-{6-(5-cyanopyridin-3-yl)-8-[(2-hydroxy-2-methylpropyl)amino]imidazo[1,2-b] pyridazin-3-yl}-N-cyclopropyl-2-
methylbenzamide

[0540]

[0541] 200 mg (483 wmol)

4-{6-chloro-8-[(2-hydroxy-2-methylpropyl)aminolimidazo[1,2-b]pyridazin-3-y[}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 7a were transformed in analogy to example 1 using (5-cyano-
pyridin-3-yl)boronic acid to give after working up and purification 19.0 mg (8%) of the title compound.

TH-NMR (DMSO-d6): 8= 0.51 (2H), 0.66 (2H), 1.19 (6H), 2.39 (3H), 2.81 (1 H), 3.42 (2H), 4.79 (1H), 6.96 (1H), 7.08
(1H), 7.41 (1H), 8.01 (1H), 8.04 (1H), 8.10 (1H), 8.31 (1 H), 8.91 (1 H), 9.11 (1 H), 9.50 (1 H) ppm.
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Reference Example 235

N-cyclopropyl-4-{8-[(2-hydroxy-2-methylpropyl)amino]-6-[1-methyl-3-(trifluoromethyl)-1H-pyrazol-5-yl]imida-
z0o[1,2-b]pyridazin-3-yl}-2-methylbenza mide

[0542]

[0543] 100 mg (242 p.mol)

4-{6-chloro-8-[(2-hydroxy-2-methylpropyl)amino]imidazo[1,2-b]pyridazin-3-y[}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 7a were transformed in analogy to example 1 using [1-methyl-
3-(trifluoromethyl)-1H-pyrazol-5-yl]boronic acid to give after working up and purification 25 mg (19%) of the title com-
pound.

TH-NMR (DMSO-d6): 8= 0.50 (2H), 0.65 (2H), 1.17 (6H), 2.36 (3H), 2.80 (1 H), 3.37 (2H), 4.22 (3H), 4.77 (1H), 6.73
(1H), 7.07 (1H), 7.37 (1H), 7.46 (1H), 7.91 (1H), 7.94 (1H), 8.00 (1H), 8.30 (1H) ppm.

Reference Example 236

(RS)-4-{6-(cyclohex-1-en-1-yl)-8-[(3,3,3-trifluoro-2-hydroxypropyl)amino] imidazo[1,2-b]pyridazin-3-yl}-N-cyclo-
propyl-2-methylbenzamide

[0544]

F F

F F

Fj\EOH Fj\EOH

NH NH
fYN ZN\=N
[¢]] N’N — N’N
HN o HN ©

N N

[0545] 85 mg (187 pmol)
(RS)-4-{6-chloro-8-[(3,3,3-trifluoro-2-hydroxypropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-N-cyclopropyl-2-methylbenza-
mide which was prepared according to example 205 were transformed in analogy to intermediate example 1 using
cyclohex-1-en-1-ylboronic acid to give after working up and purification 4.0 mg (4%) of the title compound.

TH-NMR (DMSO-d6): 6= 0.48 (2H), 0.62 (2H), 1.58 (2H), 1.68 (2H), 2.20 (2H), 2.34 (3H), 2.49 (2H), 2.77 (1H), 3.48
(1H), 3.64 (1H), 4.28 (1H), 6.46 (1H), 6.54 (1H), 6.65 (1H), 7.05 (1H), 7.33 (1H), 7.94 (1H), 8.01 (1H), 8.02 (1H), 8.23
(1H) ppm.
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Reference Example 237

N-cyclopropyl-2-methyl-4-[8-{[(1-methyl-1H-pyrazol-5-yl)methyl]amino}-6-(methylsulfanyl)imidazo[1,2-b]pyri-
dazin-3-yllbenzamide

[0546]

(6] (6]

[0547] 100 mg (229 pwmol)
4-(6-chloro-8-{[(1-methyl-1H-pyrazol-5-yl)methyllamino}imidazo[1,2-b]pyridazin-3-yl)-N-cyclopropyl-2-methylbenza-
mide which was prepared according to intermediate example 237a were transformed in analogy to example 51 using
sodium methanethiolate to give after working up and purification 75 mg (72%) of the title compound.

TH-NMR (DMSO-d6): 5= 0.49 (2H), 0.65 (2H), 2.35 (3H), 2.53 (3H), 2.80 (1 H), 3.79 (3H), 4.58 (2H), 6.14 (2H), 7.25 (1
H), 7.34 (1 H), 7.92-8.02 (3H), 8.05 (1 H), 8.28 (1 H) ppm.

Intermediate example 237a

4-(6-chloro-8-[[(1-methyl-1H-pyrazol-5-yl)methyl]lamino}imidazo[1,2-b]pyridazin-3-yl)-N-cyclopropyl-2-methylbenza-
mide

[0548]

[0549] 500 mg (1.29 mmol)

6-chloro-3-iodo-N-[(1-methyl-1H-pyrazol-5-yl)methyl]imidazo[1,2-b]pyridazin-8-ami ne which was prepared according
to intermediate example 237b were transformed in analogy to intermediate example 1 a using N-cyclopropyl-2-methyl-
4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzamide to give after working up and purification 277 mg (47%) of the
title compound.

Intermediate example 237b

6-chloro-3-iodo-N-[(1-methyl-1H-pyrazol-5-yl)methyl]imidazo[1,2-b]pyridazin-8-amine

[0550]
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N=
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cl \N’N\)

H

[0551] 1.00 g (2.72 mmol) 8-bromo-6-chloro-3-iodoimidazo[1,2-b]pyridazine which was prepared according to inter-
mediate example 1 ¢ were transformed in analogy to intermediate example 1b using 1-(1-methyl-1 H-pyrazol-5-yl)meth-
anamine to give after working up and purification 1.00 g (92%) of the title compound.

Reference Example 238

N-cyclopropyl-4-{6-[(3-hydroxyphenyl)sulfanyl]-8-[(3,3,3-trifluoropropyl)amino] imidazo[1,2-b]pyridazin-3-yl}-
2-methylbenzamide

[0552]
FS ]
F>‘\L Fﬂ\L
NH NH
Z NN
N Y
[¢]] N’N

oy
—> s \N'N /
2 O »

O H O

[0553] 100 mg (228 wmol)

4-{6-chloro-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-N-cyclopr opyl-2-methylbenzamide which was
prepared according to intermediate example 10a were transformed in analogy to example 51 using 3-methoxyben-
zenethiol to give after working up and purification 68 mg (65%) of the title compound.

TH-NMR (DMSO-d6): 8= 0.49 (2H), 0.65 (2H), 2.23 (3H), 2.60 (2H), 2.79 (1H), 3.52 (2H), 6.11 (1H), 6.86 (1H), 6.98
(1H), 7.01 (1H), 7.15 (1H), 7.26 (1H), 7.63 (1H), 7.73 (1H), 7.74 (1H), 7.94 (1H), 8.21 (1H), 9.69 (1H) ppm.

Reference Example 239

N-cyclopropyl-4-(8-[(2-hydroxy-2-methylpropyl)amino]-6-{[2-(morpholin-4-yl) ethyl]sulfanyl}imidazo[1,2-b]pyri-
dazin-3-yl)-2-methylbenzamide

[0554]

[0555] 75 mg (164 p.mol)
4-{6-bromo-8-[(2-hydroxy-2-methylpropyl)aminolimidazo[1,2-b]pyridazin-3-yI}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 96a were transformed in analogy to example 51 using 2-(mor-
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pholin-4-yl)ethanethiol to give after working up and purification 45.4 mg (50%) of the title compound.
TH-NMR (DMSO-d6): 8= 0.49 (2H), 0.65 (2H), 1.13 (6H), 2.30-2.40 (4H), 2.37 (3H), 2.61 (2H), 2.80 (1H), 3.22 (2H), 3.27
(2H), 3.51 (4H), 4.71 (1H), 6.18 (1H), 6.81 (1H), 7.33 (1H), 7.89 (1H), 7.96 (1H), 7.98 (1H), 8.28 (1H) ppm.

Reference Example 240

(RS)-N-cyclopropyl-4-{6-[(2,2-difluorocyclopropyl)methoxy]-8-[(2-hydroxy-2-methylpropyl)amino]imidazo[1,2-
b]pyridazin-3-yl}-2-methylbenzamide

[0556]
OH OH
) )
X, -N / > N /

[0557] 325 mg (785 wmol)

4-{6-chloro-8-[(2-hydroxy-2-methylpropyl)aminolimidazo[1,2-b]pyridazin-3-y[}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 7a were transformed in analogy to example 51 using [(1RS)-
2,2-difluorocyclopropyllmethanol to give after working up and purification 12.3 mg (3%) of the title compound.
TH-NMR (CDClj): 8= 0.64 (2H), 0.89 (2H), 1.29 (1 H), 1.43 (6H), 1.56 (1 H), 2.15 (1 H), 2.49 (3H), 2.92 (1H), 3.27 (2H),
4.34 (2H), 4.78 (1H), 5.70 (1H), 6.01 (1H), 6.42 (1 H), 7.38 (1 H), 7.60 (1 H), 7.80 (1 H), 7.83 (1 H) ppm.

Reference Example 241
N-cyclopropyl-4-{8-[(2-hydroxy-2-methylpropyl)amino]-6-(2,2,3,3-tetrafluoro-4-hydroxybutoxy)imidazo[1,2-

b]pyridazin-3-yl}-2-methylbenzamide (A) and N-cyclopropyl-4-(8-[(2-hydroxy-2-methylpropyl)amino]-6-{[(1E)-
2,3,3-trifluoro-4-hydroxybut-1-en-1-ylJoxy}imidazo[1,2-b]pyridazin-3-yl)-2-methylbenzamide

[0558]
o OH OH
: e j@e
Z // > N / > N /
s N —  » 0N + FE O7°N
a” N F HO\)S/
F
F F
P F § i
OH
N o o
o’ A N 5 N

[0559] 250 mg (604 p.mol)

4-{6-chloro-8-[(2-hydroxy-2-methylpropyl)amino]imidazo[1,2-b]pyridazin-3-y[}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 7a were transformed in analogy to example 51 using 2,2,3,3-
tetrafluorobutane-1,4-diol to give after working up and purification 38.3 mg (12%) of the title compound A and 88.7 mg
(28%) of the title compound B. TH-NMR (DMSO-d6) of A: = 0.50 (2H), 0.65 (2H), 1.14 (6H), 2.35 (3H), 2.80 (1H), 3.26
(2H), 3.90 (2H), 4.71 (1H), 4.89 (2H), 6.01 (2H), 6.89 (1H), 7.33 (1H), 7.90 (1H), 7.93 (1H), 7.97 (1H), 7.28 (1H) ppm.
TH-NMR (DMSO-d6) of B: §= 0.50 (2H), 0.65 (2H), 1.14 (6H), 2.35 (3H), 2.80 (1 H), 3.26 (2H), 3.85 (2H), 4.70 (1H), 5.93
(1H), 6.18 (1H), 7.17 (1H), 7.33 (1H), 7.70 (1 H), 7.89 (1 H), 7.96 (1 H), 8.02 (1 H), 8.29 (1 H) ppm.
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Reference Example 242

N-cyclopropyl-4-(8-[(2-hydroxy-2-methylpropyl)amino]-6-{[4-(trifluoromethyl) phenyl]sulfanyl}imidazo[1,2-
b]pyridazin-3-yl)-2-methylbenzamide

[0560]
NH NH
4 /N f\FN
N NS
B N s SN
HN.© FIF N o

[0561] 50 mg (109 pmol)

4-{6-bromo-8-[(2-hydroxy-2-methylpropyl)aminol]imidazo[1,2-b]pyridazin-3-yI}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 96a were transformed in analogy to example 51 using 4-(trif-
luoromethyl)benzenethiol to give after working up and purification 23 mg (36%) of the title compound.

TH-NMR (DMSO-d6): 8= 0.47 (2H), 0.65 (2H), 1.13 (6H), 2.17 (3H), 2.78 (1H), 3.25 (2H), 4.70 (1H), 6.37 (1H), 7.04-7.10
(2H), 7.59 (1H), 7.69 (1H), 7.79 (4H), 7.95 (1H), 8.18 (1 H) ppm.

Reference Example 243

N-cyclopropyl-4-{8-[(2-hydroxy-2-methylpropyl)amino]-6-phenoxyimidazo [1,2-b]pyridazin-3-yl}benzenecar-
bothioamide

[0562]
OH
OH \t
\t NH
NH
f\rN f\f y
s N-/ — o SN 4
0" N

H
y S N
0 N

[0563] 127 mg (316 wmol)
4-{8-[(2-hydroxy-2-methylpropyl)amino]-6-phenoxyimidazo[1,2-b]pyridazin-3-yI}ben zaldehyde which was prepared ac-
cording to intermediate example 243a were transformed in analogy to example 13 to give after working up and purification
47 mg (30%) of the title compound.
TH-NMR (DMSO-d6): = 0.71-0.87 (4H), 1.16 (6H), 3.26 (2H), 3.41 (1H), 4.72 (1H), 6.16 (1H), 6.99 (1H), 7.21-7.30 (3H),
7.44 (2H), 7.57 (2H), 7.91 (2H), 7.99 (1H), 10.05 (1 H) ppm.

Intermediate example 243a
4-{8-[(2-hydroxy-2-methylpropyl)amino]-6-phenoxyimidazo[1,2-b]pyridazin-3-yl}ben zaldehyde

[0564]
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o\j o
[0565] 152 mg (340 p.mol)
1-({3-[4-(1,3-dioxolan-2-yl)phenyl]-6-phenoxyimidazo[1,2-b]pyridazin-8-yl}amino)-2 -methylpropan-2-ol which was pre-
pared according to intermediate example 243b were transformed in analogy to intermediate example 13a to give after
working up and purification 132 mg (96%) of the title compound.

Intermediate example 243b

1-({3-[4-(1,3-dioxolan-2-yl)phenyl]-6-phenoxyimidazo[1,2-b]pyridazin-8-yl}amino)-2 -methylpropan-2-ol

[0566]
OH OH

[0567] 250 mg (643 p.mol)
1-({6-chloro-3-[4-(1,3-dioxolan-2-yl)phenyl]imidazo[1,2-b]pyridazin-8-yl}amino)-2-methylpropan-2-ol which was pre-
pared according to intermediate example 32c were transformed in analogy to example 51 using phenol to give after
working up and purification 157 mg (55%) of the title compound.

Reference Example 244

N-cyclopropyl-4-{6-(3-fluorophenoxy)-8-[(2-hydroxy-2-methylpropyl)amino] imidazo[1,2-b]pyridazin-3-yl}ben-
zenecarbothioamide

[0568]

/\Z/_<9

¥
NH
H N
< N
f\FN Jj\N( /
N — 0" N
0" N ‘<<
/© F H
F ) S N
o N
[0569] 79 mg (188 wmol)

4-{6-(3-fluorophenoxy)-8-[(2-hydroxy-2-methylpropyl)amino]imidazo[1,2-b]pyridazi n-3-yl}benzaldehyde which was pre-
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pared according to intermediate example 244a were transformed in analogy to example 13 to give after working up and
purification 22 mg (22%) of the title compound.
TH-NMR (DMSO-d6): 5= 0.72-0.86 (4H), 1.15 (6H), 3.41 (2H), 3.49 (1H), 4.72 (1H), 6.18 (1H), 7.03-7.15 (3H), 7.21 (1H),
7.47 (1H), 7.60 (2H), 7.92 (2H), 8.00 (1H), 10.07 (1 H) ppm.

Intermediate example 244a

4-{6-(3-fluorophenoxy)-8-[(2-hydroxy-2-methylpropyl)amino]imidazo[1,2-b] pyridazin-3-yl}benzaldehyde

[0570]
\% OH
NH \KNH
N s /
0" "N —» o N—N
V.
O\J 0

[0571] 92 mg (198 pumol)

1-({3-[4-(1,3-dioxolan-2-yl)phenyl]-6-(3-fluorophenoxy)imidazo[1,2-b]pyridazin-8-yl }amino)-2-methylpropan-2-ol which
was prepared according to intermediate example 244b were transformed in analogy to intermediate example 13a to
give after working up and purification 80 mg (96%) of the title compound.

Intermediate example 244b

1-({3-[4-(1,3-dioxolan-2-yl)phenyl]-6-(3-fluorophenoxy)imidazo[1,2-b]pyridazin-8-yl}amino)-2-methylpropan-2-ol

[0572]
OH OH
/ s Nt
Cl N'N —> (e} N'N
F©
o\/? o\/?

[0573] 250 mg (643 pmol)
1-({6-chloro-3-[4-(1,3-dioxolan-2-yl)phenyllimidazo[1,2-b]pyridazin-8-yl}amino)-2-methylpropan-2-ol which was pre-
pared according to intermediate example 32c were transformed in analogy to example 51 using 3-fluorophenol to give
after working up and purification 94.2 mg (32%) of the title compound.

Reference Example 245

N-cyclopropyl-4-{8-[(2-hydroxy-2-methylpropyl)amino]-6-(phenylsulfanyl) imidazo[1,2-b]pyridazin-3-yl}ben-
zenecarbothioamide

[0574]
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[0575] 105 mg (251 wmol)

4-{8-[(2-hydroxy-2-methylpropyl)amino]-6-(phenylsulfanyl)imidazo[1,2-b]pyridazin-3-yl}benzaldehyde which was pre-
pared according to intermediate example 245a were transformed in analogy to example 13 to give after working up and

purification 27.3 mg (21%) of the title compound.

TH-NMR (DMSO-d6): 8= 0.75-0.87 (4H), 1.12 (6H), 3.22 (2H), 3.43 (1 H), 4.69 (1 H), 6.24 (1H), 6.98 (1H), 7.46-7.59

(5H), 7.63 (2H), 7.82 (2H), 7.99 (1H), 10.07 (1H) ppm.

Intermediate example 245a

4-{8-[(2-hydroxy-2-methylpropyl)amino]-6-(phenylsulfanyl)imidazo[1,2-b]pyridazin-3-yl}benzaldehyde

L

[0576]
\CF OH
NH \tNH
/N/ AN
s SN — AN /
o\j o

[0577] 155 mg (335 wmol)

1-({3-[4-(1,3-dioxolan-2-yl)phenyl]-6-(phenylsulfanyl)imidazo[1,2-b]pyridazin-8-yl}a mino)-2-methylpropan-2-ol which
was prepared according to intermediate example 245b were transformed in analogy to intermediate example 13a to

give after working up and purification 109 mg (78%) of the title compound.

Intermediate example 245b

1-({3-[4-(1,3-dioxolan-2-yl)phenyl]-6-(phenylsulfanyl)imidazo[1,2-b]pyridazin-8-yl}a mino)-2-methylpropan-2-ol

[0578]
NH NH

[0579] 250 mg (643 wmol)
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1-({6-chloro-3-[4-(1,3-dioxolan-2-yl)phenyllimidazo[1,2-b]pyridazin-8-yl}amino)-2-methylpropan-2-ol which was pre-
pared according to intermediate example 32c were transformed in analogy to example 51 using benzenethiol to give
after working up and purification 154 mg (52%) of the title compound.

Reference Example 246

N-cyclopropyl-4-{6-[(3-fluorophenyl)sulfanyl]-8-[(2-hydroxy-2-methylpropyl) amino]imidazo[1,2-b]pyridazin-3-
yl}benzenecarbothioamide

[0580]

OH

T,
H
f\r . f\F )
s N/ - s SnN {
S N
: N
[0581] 94 mg (215 wmol)

4-{6-[(3-fluorophenyl)sulfanyl]-8-[(2-hydroxy-2-methylpropyl)aminolimidazo[1,2-b] pyridazin-3-yl}benzaldehyde which
was prepared according to intermediate example 246a were transformed in analogy to example 13 to give after working
up and purification 9.2 mg (8%) of the title compound.

TH-NMR (DMSO-d6): 8= 0.75-0.87 (4H), 1.12 (6H), 3.23 (2H), 3.44 (1H), 4.71 (1H), 6.31 (1 H), 7.07 (1 H), 7.35 (1 H),
7.44 (1 H), 7.48-7.55 (2H), 7.58 (2H), 7.85 (2H), 8.01 (1 H), 10.10 (1 H) ppm.

/—<O
= T

Intermediate example 246a

4-{6-[(3-fluorophenyl)sulfanyl]-8-[(2-hydroxy-2-methylpropyl)aminolimidazo[1,2-b] pyridazin-3-y[}benzaldehyde

[0582]
\% OH
NH \tNH
Z /1\; fYN
X N ~ /
S N — s N,N
V.
O\) 0

[0583] 108 mg (225 wmol)

1-({3-[4-(1,3-dioxolan-2-yl)phenyl]-6-[(3-fluorophenyl)sulfanyllimidazo[1,2-b] pyridazin-8-yl}amino)-2-methylpropan-2-
ol which was prepared according to intermediate example 246b were transformed in analogy to intermediate example
13a to give after working up and purification 95 mg (97%) of the title compound.

Intermediate example 246b

1-({3-[4-(1,3-dioxolan-2-yl)phenyl]-6-[(3-fluorophenyl)sulfanyllimidazo[1,2-b] pyridazin-8-yl}amino)-2-methylpropan-2-
ol

[0584]
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[0585] 250 mg (643 p.mol)
1-({6-chloro-3-[4-(1,3-dioxolan-2-yl)phenyl]imidazo[1,2-b]pyridazin-8-yl}amino)-2-methylpropan-2-ol which was pre-
pared according to intermediate example 32c were transformed in analogy to example 51 using 3-fluorobenzenethiol to
give after working up and purification 103.2 mg (33%) of the title compound.

Reference Example 247

N-cyclopropyl-2-methyl-4-(6-{[4-(trifluoromethyl)phenyl]sulfanyl}-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-
b]pyridazin-3-yl)benzamide

[0586]
FS Fl
F>LT\ F>Lj\
NH NH
/ /
Br \N'N S \N'N
O O
HN HN
FLF

[0587] 50 mg (104 p.mol)

4-{6-bromo-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-N-cyclopr opyl-2-methylbenzamide which was
prepared according to intermediate example 247a were transformed in analogy to example 51 using 4-(trifluorome-
thyl)benzenethiol to give after working up and purification 20.2 mg (32%) of the title compound.

TH-NMR (CDClj): 8= 0.60 (2H), 0.86 (2H), 2.37 (3H), 2.51 (2H), 2.87 (1 H), 3.57 (2H), 5.95 (1H), 6.04 (1H), 6.54 (1H),
7.08 (1H), 7.48 (1H), 7.55 (1H), 7.66 (2H), 7.68 (1 H), 7.73 (2H) ppm.

Intermediate example 247a

4-{6-bromo-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-N-cyclopr opyl-2-methylbenzamide

[0588]
F
F
Fj\L NH
z /N
v L0
fYN Br N
Br \N'N\/e
|

N
O H

N
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[0589] 1.00 g (2.3 mmol)

6-bromo-3-iodo-N-(3,3,3-triflucropropyl)imidazo[1,2-b]pyridazin-8-amine which was prepared according to intermediate
example 247b were transformed in analogy to intermediate example 1 a using N-cyclopropyl-2-methyl-4-(4,4,5,5-te-
tramethyl-1,3,2-dioxaborolan-2-yl)benzamide which was prepared according to intermediate example 7b to give after
working up and purification 580 mg (52%) of the title compound.

Intermediate example 247b

6-bromo-3-iodo-N-(3,3,3-trifluoropropyl)imidazo[1,2-b]pyridazin-8-amine

[0590]
£ F
Br Fj\L
N
Br” N’ Z /'\;
| N
Br N'N\e

[0591] 2.30g(5.71 mmol) 6,8-dibromo-3-iodoimidazo[1,2-b]pyridazine which was prepared according to intermediate
example 96¢ were transformed in analogy to intermediate example 1b using 3,3,3-trifluoropropan-1-amine to give after
working up and purification 2.0 g (81%) of the title compound.

Reference Example 248

N-cyclopropyl-4-{6-[(2,5-difluorophenyl)sulfanyl]-8-[(2-hydroxy-2-methylpropyl)amino]imidazo[1,2-b] pyri-
dazin-3-yl}-2-methylbenzamide

[0592]
OH OH
~ Y —  » Y/
Br N—N S N—N
o
P F P
N N
(@] H (o] H

[0593] 50 mg (109 pwmol)

4-{6-bromo-8-[(2-hydroxy-2-methylpropyl)aminol]imidazo[1,2-b]pyridazin-3-yI}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 96a were transformed in analogy to example 51 using 2,5-
difluorobenzenethiol to give after working up and purification 10.4 mg (17%) of the title compound.

TH-NMR (DMSO-d6): 8= 0.49 (2H), 0.65 (2H), 1.14 (6H), 2.20 (3H), 2.79 (1H), 3.25 (2H), 4.71 (1H), 6.35 (1H), 7.04
(1H), 7.08 (1H), 7.42-7.51 (2H), 7.57 (1H), 7.62 (1H), 7.66 (1H), 7.94 (1H), 8.22 (1H) ppm.

Reference Example 249

N-cyclopropyl-4-{6-[(3,4-difluorophenyl)sulfanyl]-8-[(3,3,3-trifluoropropyl) amino]imidazo[1,2-b]pyridazin-3-yl}-
2-methylbenzamide

[0594]
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[0595] 50 mg (104 pmol)

4-{6-bromo-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-N-cyclopr opyl-2-methylbenzamide which was
prepared according to intermediate example 247a were transformed in analogy to example 51 using 3,4-difluoroben-
zenethiol to give after working up and purification 5.0 mg (8%) of the title compound.

TH-NMR (CDCly): 6= 0.64 (2H), 0.90 (2H), 2.42 (3H), 2.52 (2H), 2.93 (1 H), 3.61 (2H), 5.88 (1H), 8.90 (1H), 5.94 (1H),
7.20-7.28 (2H), 7.39 (1H), 7.51 (1H), 7.56 (1H), 7.57 (1H), 7.70 (1H) ppm.

N
O H

Reference Example 250

N-cyclopropyl-4-{6-[(4-fluorophenyl)sulfanyl]-8-[(3,3,3-trifluoropropyl) amino]imidazo[1,2-b]pyridazin-3-yl}-2-
methylbenzamide

[0596]

F F

a a

NH NH
) ZN=N
Y —> Y
B SN s SN
N N
o  H F o H

[0597] 50 mg (104 pumol)

4-{6-bromo-8-[(3,3,3-trifluoropropyl)aminoclimidazo[1,2-b]pyridazin-3-yl}-N-cyclopr opyl-2-methylbenzamide which was
prepared according to intermediate example 247a were transformed in analogy to example 51 using 4-fluorobenzenethiol
to give after working up and purification 3.8 mg (7%) of the title compound.

TH-NMR (CDCly): 8= 0.64 (2H), 0.90 (2H), 2.41 (3H), 2.50 (2H), 2.93 (1 H), 3.59 (2H), 5.87 (1H), 5.88 (1H), 5.96 (1H),
7.15 (2H), 7.19 (1H), 7.55 (1H), 7.59 (1H), 7.64 (2H), 7.70 (1H) ppm.

Reference Example 251

N-cyclopropyl-4-{6-[(3,5-difluorophenyl)sulfanyl]-8-[(3,3,3-trifluoropropyl) amino]imidazo[1,2-b]pyridazin-3-yl}-
2-methylbenzamide

[0598]
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[0599] 50 mg (104 pmol)

4-{6-bromo-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-N-cyclopr opyl-2-methylbenzamide which was
prepared according to intermediate example 247a were transformed in analogy to example 51 using 3,5-difluoroben-
zenethiol to give after working up and purification 2.9 mg (5%) of the title compound.

TH-NMR (CDCly): 8= 0.63 (2H), 0.90 (2H), 2.43 (3H), 2.52 (2H), 2.93 (1 H), 3.62 (2H), 5.86 (1 H), 5.96 (1 H), 6.00 (1 H),
6.88 (1 H), 7.18 (2H), 7.29 (1 H), 7.65 (1 H), 7.69 (1H), 7.73 (1 H) ppm.

N
O H

Reference Example 252

N-cyclopropyl-4-{6-[(2,3-difluorophenyl)sulfanyl]-8-[(3,3,3-trifluoropropyl) amino]imidazo[1,2-b]pyridazin-3-yl}-
2-methylbenzamide

[0600]
FJ FE
F Fj\L
NH NH
AN NN )
X / —_—> X /
B NN s SN
» p
N N
o H o H

[0601] 50 mg (104 wmol)

4-{6-bromo-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b]pyridazin-3-yl}-N-cyclopr opyl-2-methylbenzamide which was
prepared according to intermediate example 247a were transformed in analogy to example 51 using 2,3-difluoroben-
zenethiol to give after working up and purification 1.6 mg (3%) of the title compound.

TH-NMR (CDCly): 8= 0.63 (2H), 0.90 (2H), 2.39 (3H), 2.54 (2H), 2.93 (1 H), 3.62 (2H), 5.85 (1H), 5.97 (1H), 6.10 (1H),
7.16 (1H), 7.20 (1H), 7.33 (1H), 7.41 (1H), 7.56 (1 H), 7.57 (1 H), 7.69 (1 H) ppm.

Example 253

N-cyclopropyl-4-{6-(4-fluorophenoxy)-8-[(2-hydroxy-2-methylpropyl)amino] imidazo[1,2-b]pyridazin-3-yl}-2-
methylbenzamide

[0602]
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[0603] 50 mg (109 pmol)

4-{6-bromo-8-[(2-hydroxy-2-methylpropyl)aminol]imidazo[1,2-b]pyridazin-3-yI}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 96a were transformed in analogy to example 51 using 4-fluor-
ophenol to give after working up and purification 27.5 mg (49%) of the title compound.

TH-NMR (DMSO-d6): 6= 0.47 (2H), 0.63 (2H), 1.16 (6H), 2.13 (3H), 2.77 (1H), 3.27 (2H), 4.73 (1H), 6.16 (1H), 6.95
(1H), 7.16 (1H), 7.24-7.34 (4H), 7.64 (1H), 7.73 (1H), 7.91 (1H), 8.19 (1 H) ppm.

Example 254

N-cyclopropyl-4-{6-(3,4-difluorophenoxy)-8-[(2-hydroxy-2-methylpropyl)amino] imidazo[1,2-b]pyridazin-3-yl}-
2-methylbenzamide

[0604]
OH OH
NH NH
f\fN f\éN
B SN NS
H i F H
o’ N F 0 Nb

[0605] 50 mg (109 pumol)

4-{6-bromo-8-[(2-hydroxy-2-methylpropyl)aminolimidazo[1,2-b]pyridazin-3-yl}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 96a were transformed in analogy to example 51 using 3,4-
difluorophenol to give after working up and purification 18.1 mg (31%) of the title compound.

TH-NMR (DMSO-d6): 6= 0.47 (2H), 0.64 (2H), 1.16 (6H), 2.14 (3H), 2.77 (1H), 3.27 (2H), 4.73 (1H), 6.17 (1H), 7.00
(1H), 7.13 (1H), 7.18 (1H), 7.51 (1H), 7.56 (1H), 7.65 (1 H), 7.75 (1 H), 7.91 (1 H), 8.21 (1 H) ppm.

Reference Example 255

N-cyclopropyl-4-{6-[(2,5-difluorophenyl)sulfanyl]-8-[(3,3,3-trifluoropropyl) amino]imidazo[1,2-b]pyridazin-3-yl}-
2-methylbenzamide

[0606]
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[0607] 50 mg (104 p.mol)

4-{6-bromo-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-N-cyclopr opyl-2-methylbenzamide which was
prepared according to intermediate example 247a were transformed in analogy to example 51 using 2,5-difluoroben-
zenethiol to give after working up and purification 13.3 mg (22%) of the title compound.

TH-NMR (CDCly): 6= 0.62 (2H), 0.90 (2H), 2.39 (3H), 2.53 (2H), 2.92 (1 H), 3.62 (2H), 5.87 (1H), 5.97 (1H), 6.06 (1H),
7.14-7.23 (3H), 7.39 (1H), 7.57 (1H), 7.59 (1H), 7.70 (1 H) ppm.

Example 256

N-cyclopropyl-4-{8-[(2-hydroxy-2-methylpropyl)amino]-6-(4-isopropoxyphenoxy)imidazo[1,2-b]pyridazin-3-yl}-
2-methylbenzamide

[0608]

OH OH

NH
Br N'N — (@] N'N
N
O
Y fo) E
[0609] 75 mg (164 pmol)

4-{6-bromo-8-[(2-hydroxy-2-methylpropyl)aminolimidazo[1,2-b]pyridazin-3-yl}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 96a were transformed in analogy to example 51 using 4-isopro-
poxyphenol to give after working up and purification 13.7 mg (15%) of the title compound.
TH-NMR (CDCly): 8= 0.60 (2H), 0.87 (2H), 1.36 (6H), 1.44 (6H), 2.30 (3H), 2.89 (1 H), 3.31 (2H), 4.52 (1H), 5.87 (1H),
5.93 (1H), 6.52 (1H), 6.91 (2H), 7.11 (2H), 7.19 (1H), 7.58 (1H), 7.64 (1H), 7.74 (1H) ppm.

Example 257

N-cyclopropyl-4-{6-(4-isopropoxyphenoxy)-8-[(3,3,3-trifluoropropyl)amino] imidazo[1,2-b]pyridazin-3-yl}-2-
methylbenzamide

[0610]
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[0611] 75 mg (156 pmol)

4-{6-bromo-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-N-cyclopr opyl-2-methylbenzamide which was
prepared according to intermediate example 247a were transformed in analogy to example 51 using 4-isopropoxyphenol
to give after working up and purification 9.3 mg (10%) of the title compound.

TH-NMR (CDClj): 6= 0.59 (2H), 0.88 (2H), 1.37 (6H), 2.32 (3H), 2.56 (2H), 2.88 (1 H), 3.66 (2H), 4.53 (1H), 5.84 (1H),
5.88 (1H), 5.91 (1H), 6.93 (2H), 7.14 (2H), 7.22 (1H), 7.62 (1H), 7.73 (1H), 7.79 (1H) ppm.

Example 258

N-cyclopropyl-4-{6-(2,3-difluorophenoxy)-8-[(3,3,3-trifluoropropyl)amino] imidazo[1,2-b]pyridazin-3-yl}-2-meth-
ylbenzamide

[0612]

F F F
Fji Fj\L
F

NH

/l\} )
NN —_— s N-Z
0" 'N
(o] H F NP
E O H
[0613] 100 mg (207 wmol)

4-{6-bromo-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b]pyridazin-3-y[}-N-cyclopr opyl-2-methylbenzamide which was
prepared according to intermediate example 247a were transformed in analogy to example 51 using 2,3-difluorophenol
to give after working up and purification 22 mg (19%) of the title compound.

TH-NMR (CDCly): 8= 0.60 (2H), 0.88 (2H), 2.29 (3H), 2.58 (2H), 2.89 (1 H), 3.70 (2H), 5.86 (1H), 5.96 (1H), 6.07 (1H),
7.06-7.17 (3H), 7.22 (1H), 7.53 (1H), 7.66 (1H), 7.71 (1 H) ppm.

7 N\

Example 259

N-cyclopropyl-4-{6-(2-fluoro-5-methylphenoxy)-8-[(3,3,3-trifluoropropyl)amino] imidazo[1,2-b]pyridazin-3-yl}-2-
methylbenzamide

[0614]
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[0615] 100 mg (207 pwmol)

4-{6-bromo-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-N-cyclopr opyl-2-methylbenzamide which was
prepared according to intermediate example 247a were transformed in analogy to example 51 using 2-fluoro-5-methyl-
phenol to give after working up and purification 23 mg (20%) of the title compound.

TH-NMR (CDClj): 6= 0.60 (2H), 0.88 (2H), 2.27 (3H), 2.35 (3H), 2.58 (2H), 2.89 (1 H), 3.68 (2H), 5.84 (1H), 5.95 (1H),
6.11 (1H), 7.00-7.16 (3H), 7.21 (1H), 7.55 (1H), 7.71 (2H) ppm.

Example 260

N-cyclopropyl-4-{6-(3,4-difluorophenoxy)-8-[(3,3,3-trifluoropropyl)amino] imidazo[1,2-b]pyridazin-3-yl}-2-meth-
ylbenzamide

[0616]

F F

Fﬂi Ej\L
hH NH
/ﬁ\% f\r N
o / =
B SN — 0 SN 4
o N F NP
E F o H
[0617] 100 mg (207 wmol)

4-{6-bromo-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b]pyridazin-3-y[}-N-cyclopr opyl-2-methylbenzamide which was
prepared according to intermediate example 247a were transformed in analogy to example 51 using 3,4-difluorophenol
to give after working up and purification 36 mg (31%) of the title compound.

TH-NMR (CDCly): 8= 0.61 (2H), 0.88 (2H), 2.34 (3H), 2.57 (2H), 2.90 (1 H), 3.68 (2H), 5.86 (1H), 5.87 (1H), 6.04 (1H),
6.99 (1H), 7.11-7.29 (3H), 7.59 (1H), 7.71 (1H), 7.72 (1 H) ppm.

Reference Example 261

N-cyclopropyl-4-{8-[(2-hydroxy-2-methylpropyl)amino]-6-(2-thienylsulfanyl) imidazo[1,2-b]pyridazin-3-yl}-2-
methylbenzamide

[0618]
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[0619] 75 mg (164 pmol)

4-{6-bromo-8-[(2-hydroxy-2-methylpropyl)aminol]imidazo[1,2-b]pyridazin-3-yI}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 96a were transformed in analogy to example 51 using thiophene-
2-thiol to give after working up and purification 34 mg (41%) of the title compound.

TH-NMR (DMSO-d6): 8= 0.50 (2H), 0.65 (2H), 1.12 (6H), 2.26 (3H), 2.80 (1 H), 1.64 (2H), 4.70 (1H), 6.21 (1H), 7.01
(1H), 7.7 (1H), 7.23 (1H), 7.47 (1H), 7.71 (1H), 7.76 (1H), 7.94 (2H), 8.23 (1H) ppm.

Example 262

N-cyclopropyl-4-{6-(3,5-difluorophenoxy)-8-[(2-hydroxy-2-methylpropyl)amino] imidazo[1,2-b]pyridazin-3-yl}-
2-methylbenzamide

[0620]
OH
OH
. b
N NH
X N /
Br™ N —> s N-?
0" 'N
H F/[i:]\F s
o N

O H

[0621] 200 mg (436 pwmol)

4-{6-bromo-8-[(2-hydroxy-2-methylpropyl)aminolimidazo[1,2-b]pyridazin-3-yl}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 96a were transformed in analogy to example 51 using 3,5-
difluorophenol to give after working up and purification 34.6 mg (15%) of the title compound. "H-NMR (DMSO-d6): §=
0.47 (2H), 0.63 (2H), 1.15 (6H), 2.17 (3H), 2.77 (1H), 3.27 (2H), 4.74 (1H), 6.19 (1H), 7.08 (1H), 7.12-7.22 (4H), 7.68
(1H), 7.79 (1H), 7.93 (1 H), 8.23 (1 H) ppm.

Reference Example 263

N-cyclopropyl-4-(8-[(2-hydroxy-2-methylpropyl)amino]-6-{[(3S)-2-oxopyrrolidin-3-ylJoxy}imidazo[1,2-b]pyri-
dazin-3-yl)-2-methylbenzamide

[0622]
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[0623] 75 mg (164 pmol)

4-{6-bromo-8-[(2-hydroxy-2-methylpropyl)aminol]imidazo[1,2-b]pyridazin-3-yI}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 96a were transformed in analogy to example 51 using (3S)-3-
hydroxypyrrolidin-2-one to give after working up and purification 3.2 mg (4%) of the title compound.

TH-NMR (CDClg): 6= 0.64 (2H), 0.89 (2H), 1.40 (6H), 2.20 (1 H), 2.49 (3H), 2.80 (1 H), 2.92 (1H), 3.27 (2H), 3.37-3.51
(2H), 4.04 (1H), 5.33 (1H), 5.82 (1H), 6.09 (1H), 6.18 (1H), 6.34 (1H), 7.38 (1H), 7.57 (1H), 7.74 (1H), 7.80 (1H) ppm.

Reference Example 264

N-cyclopropyl-4-{8-[(2-hydroxy-2-methylpropyl)amino]-6-[(6-methylpyridin-3-yl)oxy]imidazo[1,2-b]pyridazin-3-
yl}-2-methylbenzamide

[0624]
OH OH
B SN { - > o SN {
=
Na I
H H
o NB o NB

[0625] 75 mg (164 pmol)

4-{6-bromo-8-[(2-hydroxy-2-methylpropyl)aminolimidazo[1,2-b]pyridazin-3-yl}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 96a were transformed in analogy to example 51 using 6-meth-
ylpyridin-3-ol to give after working up and purification 24.5 mg (30%) of the title compound. TH-NMR (DMSO-d6): &=
0.50 (2H), 0.66 (2H), 1.19 (6H), 2.14 (3H), 2.51 (3H), 2.80 (1H), 3.32 (2H), 4.76 (1H), 6.23 (1H), 7.02 (1H), 7.19 (1H),
7.37 (1H), 7.64 (1H), 7.68 (1H), 7.73 (1H), 7.94 (1H), 8.22 (1H), 8.43 (1H) ppm.

Reference Example 265

N-cyclopropyl-4-{8-[(2-hydroxy-2-methylpropyl)amino]-6-(pyrimidin-5-yloxy) imidazo[1,2-b]pyridazin-3-yl}-2-
methylbenzamide

[0626]
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[0627] 200 mg (436 p.mol)

4-{6-bromo-8-[(2-hydroxy-2-methylpropyl)aminol]imidazo[1,2-b]pyridazin-3-yI}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 96a were transformed in analogy to example 51 using pyrimidin-
5-ol to give after working up and purification 34.6 mg (15%) of the title compound.

TH-NMR (CDCly): 8= 0.64 (2H), 0.89 (2H), 1.48 (6H), 2.30 (3H), 2.92 (1 H), 3.35 (2H), 4.81 (1 H), 5.87 (1 H), 6.41 (1 H),
6.62 (1 H),7.23 (1H),7.45(1 H),7.51(1H),7.58 (1H), 8.52 (2H), 9.05 (1 H) ppm.

Example 266

4-{6-(3-chlorophenoxy)-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b] pyridazin-3-yl}-N-cyclopropyl-2-methyl-
benzamide

[0628]
F>LT\ E>Lj\
NH NH
o \:§ o
Br \N'N 4 — o \N'N /
. K&> Cr/[:ij N/£>

O H

[0629] 75 mg (156 pumol)

4-{6-bromo-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b]pyridazin-3-y[}-N-cyclopr opyl-2-methylbenzamide which was
prepared according to intermediate example 247a were transformed in analogy to example 51 using 3-chlorophenol to
give after working up and purification 13.9 mg (17%) of the title compound.

TH-NMR (CDCls): 8= 0.61 (2H), 0.88 (2H), 2.34 (3H), 2.58 (2H), 2.90 (1 H), 3.68 (2H), 5.82 (1H), 5.89 (1H), 5.97 (1H),
7.15 (1H), 7.25 (1H), 7.27 (1H), 7.31 (1H), 7.36 (1H), 7.63 (1H), 7.72 (1H), 7.74 (1H) ppm.

Example 267

4-{6-(4-chlorophenoxy)-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b] pyridazin-3-yl}-N-cyclopropyl-2-methyl-
benzamide

[0630]
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[0631] 75 mg (156 pmol)

4-{6-bromo-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-N-cyclopr opyl-2-methylbenzamide which was
prepared according to intermediate example 247a were transformed in analogy to example 51 using 4-chlorophenol to
give after working up and purification 12.6 mg (12.6%) of the title compound.

TH-NMR (CDCly): 8= 0.61 (2H), 0.88 (2H), 2.33 (3H), 2.57 (2H), 2.90 (1 H), 3.68 (2H), 5.83 (1 H), 5.89 (1 H), 5.96 (1 H),
7.19 (2H), 7.25 (1H), 7.40 (2H), 7.58 (1H), 7.72 (1 H), 7.73 (1 H) ppm.

Reference Example 268

N-cyclopropyl-4-{6-[(2-fluorophenyl)sulfanyl]-8-[(3,3,3-trifluoropropyl)amino] imidazo[1,2-b]pyridazin-3-yl}-2-
methylbenzamide

[0632]
F
: &
Fﬂ\L
NH
N NH
N z /N
\_N/
Br” N —> s N-Z
SN
94 A
§
o) N
O H

[0633] 75 mg (156 pumol)

4-{6-bromo-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b]pyridazin-3-y[}-N-cyclopr opyl-2-methylbenzamide which was
prepared according to intermediate example 247a were transformed in analogy to example 51 using 2-fluorobenzenethiol
to give after working up and purification 31.8 mg (39%) of the title compound.

TH-NMR (CDCly): 8= 0.62 (2H), 0.90 (2H), 2.37 (3H), 2.51 (2H), 2.92 (1 H), 3.60 (2H), 5.83 (1H), 5.89 (1H), 5.94 (1H),
7.16 (1H), 7.20 (1H), 7.25 (1H), 7.51 (1H), 7.56 (1H), 7.59 (1H), 7.66 (1H), 7.70 (1H) ppm.

Reference Example 269

N-cyclopropyl-4-{6-[(5-fluoro-2-methylphenyl)sulfanyl]-8-[(3,3,3-trifluoropropyl)aminoj]imidazo[1,2-b] pyri-
dazin-3-yl}-2-methylbenzamide

[0634]
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[0635] 75 mg (156 pmol)

4-{6-bromo-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-N-cyclopr opyl-2-methylbenzamide which was
prepared according to intermediate example 247a were transformed in analogy to example 51 using 5-fluoro-2-methyl-
benzenethiol to give after working up and purification 6.1 mg (7%) of the title compound.

TH-NMR (CDCl,): 5= 0.63 (2H), 0.90 (2H), 2.39 (3H), 2.40 (3H), 2.50 (2H), 2.92 (1 H), 3.59 (2H), 5.86 (1H), 5.89 (1H),
5.93 (1H), 7.10 (1H), 7.19 (1H), 7.31 (1H), 7.38 (1H), 7.57 (1H), 7.60 (1H), 7.71 (1H) ppm.

Reference Example 270

N-cyclopropyl-4-(6-{[2-(hydroxymethyl)phenyl]sulfanyl}-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b]pyri-
dazin-3-yl)-2-methylbenzamide

[0636]

F F

, i

NH
b S N~{ — s N
oH s7SN
o N NP
b o H
[0637] 75 mg (156 wmol)

4-{6-bromo-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b]pyridazin-3-y[}-N-cyclopr opyl-2-methylbenzamide which was
prepared according to intermediate example 247a were transformed in analogy to example 51 using (2-sulfanylphe-
nyl)methanol to give after working up and purification 12.3 mg (15%) of the title compound.

TH-NMR (CDClj): 6= 0.63 (2H), 0.90 (2H), 2.34 (3H), 2.51 (2H), 2.92 (1 H), 3.61 (2H), 4.83 (2H), 5.86 (1 H), 5.89 (1 H),
5.94 (1 H),7.14 (1 H), 7.41 (1 H), 7.42 (1 H), 7.50 (1 H), 7.57 (1 H), 7.65 (1 H), 7.68 (1 H), 7.70 (1 H) ppm.

Reference Example 271

N-cyclopropyl-4-{8-[(2-hydroxy-2-methylpropyl)amino]-6-[(3-methoxyphenyl) sulfanyl]imidazo[1,2-b]pyridazin-
3-yl}-2-methylbenzamide

[0638]
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[0639] 75 mg (164 pmol)

4-{6-bromo-8-[(2-hydroxy-2-methylpropyl)aminol]imidazo[1,2-b]pyridazin-3-yI}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 96a were transformed in analogy to example 51 using 3-isopro-
poxybenzenethiol to give after working up and purification 18.5 mg (20%) of the title compound.

TH-NMR (DMSO-d6): 6= 0.48 (2H), 0.65 (2H), 1.11 (6H), 1.18 (6H), 2.21 (3H), 2.78 (1H), 3.20 (2H), 4.58 (1H), 4.71
(1H), 6.21 (1H), 6.95-7.05 (2H), 7.08-7.16 (3H), 7.34 (1H), 7.71 (1H), 7.73 (1H), 7.94 (1H), 8.23 (1H) ppm.

Reference Example 272

(RS)-N-cyclopropyl-4-{8-[(2-hydroxy-2-methylpropyl)amino]-6-(pyrrolidin-3-ylamino)imidazo[1,2-b]pyridazin-3-
yl}-2-methylbenzamide

[0640]
OH OH
\ENH NH
N =N
Br :;'dz/ . HNT:B\N/J;:FE//

o W:> HTE>

[0641] 50 mg (109 pumol)

4-{6-bromo-8-[(2-hydroxy-2-methylpropyl)aminolimidazo[1,2-b]pyridazin-3-yl}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 96a were transformed in analogy to example 51 using (RS)-pyr-
rolidin-3-amine to give after working up and purification 18 mg (36%) of the title compound.

TH-NMR (DMSO-d6): = 0.50 (2H), 0.65 (2H), 1.16 (6H), 1.86 (1 H), 2.15 (1 H), 2.36 (3H), 2.80 (1H), 3.21 (2H), 3.28
(1H), 3.45 (1H), 3.53-3.65 (2H), 3.71 (1H), 4.27 (1H), 5.68 (1H), 6.36 (1H), 7.31 (1H), 7.78 (1H), 8.07 (1H), 8.10 (1H),
8.26 (1H), 8.29 (1H) ppm.

Reference Example 273

N-cyclopropyl-4-{8-[(2-hydroxy-2-methylpropyl)amino]-6-[(3-isopropylphenyl) sulfanyl]imidazo[1,2-b]pyri-
dazin-3-yl}-2-methylbenzamide

[0642]
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[0643] 75 mg (164 pmol)

4-{6-bromo-8-[(2-hydroxy-2-methylpropyl)aminol]imidazo[1,2-b]pyridazin-3-yI}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 96a were transformed in analogy to example 51 using 3-isopro-
pylbenzenethiol to give after working up and purification 14.0 mg (15%) of the title compound.

TH-NMR (DMSO-d6): 6= 0.48 (2H), 0.64 (2H), 1.10 (6H), 1.14 (6H), 2.18 (3H), 2.78 (1H), 2.88 (1H), 3.18 (2H), 4.71
(1H), 6.18 (1H), 6.98 (1H), 7.08 (1H), 7.34-7.43 (3H), 7.45 (1H), 7.64 (1H), 7.71 (1H), 7.94 (1H), 8.22 (1H) ppm.

Reference Example 274

N-cyclopropyl-4-{8-[(2-hydroxy-2-methylpropyl)amino]-6-(pyridin-2-yloxy) imidazo[1,2-b]pyridazin-3-yl}-2-
methylbenzamide

[0644]
OH

¢ o

NH \r
N NH
= // KYN
X, N
Br N — x N Y
O N
N/
N | P

H
N
o}
O

Iz

[0645] 75 mg (164 pmol)

4-{6-bromo-8-[(2-hydroxy-2-methylpropyl)aminolimidazo[1,2-b]pyridazin-3-yl}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 96a were transformed in analogy to example 51 using pyridin-
2-ol to give after working up and purification 11.0 mg (14%) of the title compound.

TH-NMR (DMSO-d6): 6= 0.48 (2H), 0.64 (2H), 1.14 (6H), 2.33 (3H), 2.79 (1H), 3.27 (2H), 4.73 (1H), 6.33 (1H), 6.47
(1H), 6.48 (1H), 7.21 (1H), 7.33 (1H), 7.54 (1H), 7.79 (1H), 7.82 (1H), 7.91 (1H), 8.03 (1H), 8.24 (1H) ppm.

Reference Example 275

N-cyclopropyl-4-{6-[3-(2-hydroxy-2-methylpropoxy)phenoxy]-8-[(2-hydroxy-2-methylpropyl)amino]imida-
zo[1,2-b]pyridazin-3-yl}-2-methylbenzamide

[0646]

164



10

15

20

25

30

35

40

45

50

55

EP 2 614 063 B1

\CF OH
NH NH
) A NN
N-Z /
B N — o SN

H

N

o o]
E HOBH

[0647] 50 mg (109 pmol)

4-{6-bromo-8-[(2-hydroxy-2-methylpropyl)aminol]imidazo[1,2-b]pyridazin-3-yI}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 96a were transformed in analogy to example 51 using 3-{2-
methyl-2-[(triisopropylsilyl)oxy]propoxy}phenol to give after working up and purification 2.3 mg (4%) of the title compound.
TH-NMR (DMSO-d6): 6= 0.46 (2H), 0.63 (2H), 1.14 (6H), 1.15 (6H), 2.14 (3H), 2.76 (1H), 3.27 (2H), 3.66 (2H), 4.59
(1H),4.74 (1H), 6.14 (1H), 6.76-6.86 (3H), 6.97 (1H), 7.16 (1H), 7.31 (1H), 7.70 (1H), 7.79 (1H), 7.92 (1H), 8.21 (1H) ppm.

Reference Example 276

N-cyclopropyl-4-{6-[(3-fluorophenyl)sulfanyl]-8-[(2-hydroxyethyl)amino] imidazo[1,2-b]pyridazin-3-yl}-2-meth-
ylbenzamide

[0648]

HO HO

1 1

NH NH

S / N /

Br N'N » S N'N
H F f H

o) Nb o) NB
[0649] 75 mg (174 pmol)
4-{6-bromo-8-[(2-hydroxyethyl)aminolimidazo[1,2-b]pyridazin-3-y[}-N-cyclopropyl-2 -methylbenzamide which was pre-
pared according to intermediate example 276a were transformed in analogy to example 51 using 3-fluorobenzenethiol
to give after working up and purification 14.5 mg (17 %) of the title compound.
TH-NMR (DMSO-d6): §= 0.48 (2H), 0.65 (2H), 2.20 (3H), 2.78 (1H), 3.33 (2H), 3.57 (2H), 4.82 (1 H), 6.19 (1 H), 7.12 (1
H), 7.33 (1 H), 7.38-7.54 (4H), 7.66 (1 H), 7.71 (1H), 7.94 (1H), 8.23 (1H) ppm.
Intermediate example 276a

4-{6-bromo-8-[(2-hydroxyethyl)aminolimidazo[1,2-b]pyridazin-3-yl}-N-cyclopropyl-2 -methylbenzamide

[0650]
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[0651] 1.98 g (5.17 mmol) 2-[(6-bromo-3-iodoimidazo[1,2-b]pyridazin-8-yl)amino]ethanol which was prepared accord-
ing to intermediate example 276b were transformed in analogy to intermediate example 1 a using N-cyclopropyl-2-
methyl-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzamide to give after working up and purification 1.27 g (51%)
of the title compound.

Intermediate example 276b

2-[(6-bromo-3-iodoimidazo[1,2-b]pyridazin-8-yl)amino]ethanol

[0652]

[0653] 2.50g (6.21 mmol) 6,8-dibromo-3-iodoimidazo[1,2-b]pyridazine which was prepared according to intermediate
example 96¢ were transformed in analogy to intermediate example 1 b using 2-aminoethanol to give after working up
and purification 1.99 g (81%) of the title compound.

Example 277

N-cyclopropyl-4-{6-(3-fluorophenoxy)-8-[(2-hydroxyethyl)amino]imidazo [1,2-b]pyridazin-3-yl}-2-methylbenza-
mide

[0654]
Ho\L Ho\L
NH NH
B SN { o SN {

[0655] 75 mg (174 pmol)

4-{6-bromo-8-[(2-hydroxyethyl)aminolimidazo[1,2-b]pyridazin-3-y[}-N-cyclopropyl-2 -methylbenzamid which was pre-
pared according to intermediate example 276a were transformed in analogy to example 51 using 3-fluorophenol to give
after working up and purification 17.2 mg (21%) of the title compound.

TH-NMR (DMSO-d6): 5= 0.46 (2H), 0.63 (2H), 2.14 (3H), 2.76 (1H), 3.38 (2H), 3.62 (2H), 4.84 (1 H), 6.08 (1 H), 7.07-7.20
(3H), 7.24 (1 H), 7.41 (1 H), 7.48 (1 H), 7.66 (1H), 7.76 (1H), 7.92 (1H), 8.21 (1H) ppm.
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Reference Example 278

N-cyclopropyl-2-methyl-4-{6-(2,2,3,3-tetrafluoro-4-hydroxybutoxy)-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-
b]pyridazin-3-yl}benzamide (A) and N-cyclopropyl-2-methyl-4-(6-{[(1E)-2,3,3-trifluoro-4-hydroxybut-1-en-1-
yl]oxy}-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b]pyridazin-3-yl)benzamide

[0656]
F
i CF CF
Fﬂ\L F>'\L
NH
\ NH NH
Re j@e cr
\N’N — > X N / + S /
c 07N FrO N
. HOQS/
F F
c o s
N N
o H o H
A B

§
OE OH

[0657] 100 mg (207 pwmol)

4-{6-bromo-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-N-cyclopr opyl-2-methylbenzamide which was
prepared according to intermediate example 247a were transformed in analogy to example 51 using 2,2,3,3-tetrafluor-
obutane-1,4-diol to give after working up and purification 5.2 mg (4%) of the title compound A and 5.3 mg (4%) of the
titte compound B.

TH-NMR (DMSO-d6) of A: 8= 0.50 (2H), 0.65 (2H), 2.35 (3H), 2.65 (2H), 2.80 (1H), 3.56 (2H), 3.91 (2H), 4.91 (2H), 5.97
(1H), 6.00 (1H), 7.33 (1H), 7.60 (1H), 7.90 (1H), 7.92 (1H), 7.97 (1H), 8.27 (1H) ppm.

TH-NMR (DMSO-d6) of B: 8= 0.50 (2H), 0.66 (2H), 2.35 (3H), 2.66 (2H), 2.80 (1 H), 3.59 (2H), 3.86 (2H), 5.92 (1 H),
6.14 (1 H), 7.33 (1 H), 7.70 (1 H), 7.84 (1 H), 7.89 (1H), 7.97 (1H), 8.02 (1H), 8.28 (1H) ppm.

Br

Reference Example 279

2-{3-[4-(cyclopropylcarbamoyl)-3-methylphenyl]-8-[(2-hydroxy-2-methylpropyl) amino]imidazo[1,2-b]pyridazin-
6-yl}-5-fluoro-benzoic acid methyl ester

[0658]

600 mg (1.31 mmol)

[0659] 4-{6-bromo-8-[(2-hydroxy-2-methylpropyl)aminolimidazo[1,2-b]pyridazin-3-yl}-N-cy clopropyl-2-methylbenza-
mide which was prepared according to intermediate example 96a were transformed in analogy to example 1 using [4-
fluoro-2-(methoxycarbonyl)phenyllboronic acid. After working up 19 mL tetrahydrofuran were added to the crude product
and the suspension was cooled to 3°C. 21.8 mL of a freshly prepared diazomethane solution in diethyl ether were added
in portions over 2 hours. The solvent was removed and the residue purified by chromatography to give 52.7 mg (9%) of
the title compound.

TH-NMR (DMSO-d6): 8= 0.50 (2H), 0.65 (2H), 1.17 (6H), 2.36 (3H), 2.80 (1 H), 3.33 (2H), 3.47 (3H), 4.75 (1H), 6.52
(1H), 6.96 (1H), 7.30 (1H), 7.51-7.59 (2H), 7.78 (1 H), 7.92 (1 H), 7.97 (1 H), 8.04 (1 H), 8.23 (1 H) ppm.
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Example 280

N-cyclopropyl-4-{6-(2-hydroxyphenoxy)-8-[(3,3,3-trifluoropropyl)amino] imidazo[1,2-b]pyridazin-3-yl}-2-meth-
ylbenzamide

[0660]
Fh FO
F Fj\L
NH NH
A N=N ZN=N
o” SN — oSN

[0661] A mixture of 28.0 mg (53 wmolL) N-cyclopropyl-4-{6-(2-methoxyphenoxy)-8-[(3,3,3-trifluoropropyl)amino]imida-
zo[1,2-b]pyridazin-3-y[}-2-methylbenzamide which was prepared according to example 223, 44.8 mg sodium methanethi-
olate and 350 pL N,N-dimethylformamide was heated under microwave irradiation for 30 minutes at 120°C. The mixture
was pured into water, the pH was adjusted between 7 and 8 by addition of ammonium chloride and extracted with a
mixture of dichloromethane and methanol. The combined organic phases were dried over sodium sulfate. After filtration
and removal of solvent the residue was purified by chromatography to give 11.5 mg (40%) of the title compound.
TH-NMR (DMSO-d6): 6= 0.47 (2H), 0.63 (2H), 2.09 (3H), 2.68 (2H), 2.76 (1H), 3.59 (2H), 6.08 (1H), 6.83 (1H), 6.97
(1H), 7.05-7.17 (3H), 7.55 (1H), 7.62 (1H), 7.75 (1H), 7.90 (1H), 8.18 (1H), 9.53 (1H) ppm.

Example 281

N-cyclopropyl-4-{6-(3-fluorophenoxy)-8-[(tetrahydro-2H-thiopyran-4-ylmethyl) amino]imidazo[1,2-b]pyridazin-
3-yl}-2-methylbenzamide

[0662]
S L?
NH NH
2NN
N /
Br N'N

j@e
—»

o \N'N /
ISR S N

O H (@]

[0663] 75 mg (150 pmol)
4-{6-bromo-8-[(tetrahydro-2H-thiopyran-4-ylmethyl)amino]imidazo[1,2-b]pyridazin-3-ylI}-N-cyclopropyl-2-methylbenza-
mide which was prepared according to intermediate example 281 a were transformed in analogy to example 51 using
3-fluorophenol to give after working up and purification 33.7 mg (40%) of the title compound.

TH-NMR (DMSO-d6): 5= 0.50 (2H), 0.66 (2H), 1.32 (2H), 1.78 (1 H), 2.04 (2H), 2.17 (3H), 2.59 (4H), 2.79 (1H), 3.22
(2H), 6.09 (1 H), 7.15 (2H), 7.18 (1 H), 7.27 (1 H), 7.50 (1H), 7.68 (1H), 7.72 (1H), 7.78 (1H), 7.93 (1 H), 8.22 (1 H) ppm.
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Intermediate example 281 a

4-{6-bromo-8-[(tetrahydro-2H-thiopyran-4-ylmethyl)amino]imidazo[1,2-b]pyridazin-3-yl}-N-cyclopropyl-2-methylbenza-
mide

[0664]
S
NH
N
NH . ar
s N
AN Br” N
Cr

/
BrN\el P

[0665] 2.22 g (4.90 mmol)

6-bromo-3-iodo-N-(tetrahydro-2H-thiopyran-4-ylmethyl)imidazo[1,2-b]pyridazin-8-a mine which was prepared according
to intermediate example 281 b were transformed in analogy to intermediate example 1a using N-cyclopropyl-2-methyl-
4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzamide to give after working up and purification 1.49 g (55%) of the
title compound.

Intermediate example 281 b

6-bromo-3-iodo-N-(tetrahydro-2H-thiopyran-4-ylmethyl)imidazo[1,2-b]pyridazin-8-a mine

[0666]
s
Br
Z AN > NH
Br \N'N\/e f\r/N
! Br \N'N\/e

I
[0667] 2.31 g (5.75 mmol) 6,8-dibromo-3-iodoimidazo[1,2-b]pyridazine which was prepared according to intermediate
example 96¢ were transformed in analogy to intermediate example 1 b using 1-(tetrahydro-2H-thiopyran-4-yl)methan-
amine to give after working up and purification 2.23 g (81%) of the title compound.

Example 282

N-cyclopropyl-4-{6-(3-fluoro-5-methylphenoxy)-8-[(tetrahydro-2H-thiopyran-4-ylmethyl)amino]imidazo[1,2-
b]pyridazin-3-yl}-2-methylbenzamide

[0668]
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[0669] 75 mg (150 pmol)
4-{6-bromo-8-[(tetrahydro-2H-thiopyran-4-ylmethyl)amino]imidazo[1,2-b]pyridazin-3-y[}-N-cyclopropyl-2-methylbenza-
mide which was prepared according to intermediate example 281 a were transformed in analogy to example 51 using
3-fluoro-5-methylphenol to give after working up and purification 14.1 mg (16%) of the title compound.

TH-NMR (DMSO-d6): 8= 0.50 (2H), 0.66 (2H), 1.32 (2H), 1.77 (1 H), 2.04 (2H), 2.18 (3H), 2.34 (3H), 2.59 (4H), 2.79
(1H), 3.22 (2H), 6.07 (1H), 6.96 (1H), 6.97 (1H), 7.04 (1H), 7.20 (1H), 7.68-7.74 (2H), 7.80 (1H), 7.93 (1H), 8.23 (1H) ppm.

Example 283

N-cyclopropyl-4-{6-(2-fluorophenoxy)-8-[(tetrahydro-2H-thiopyran-4-ylmethyl) amino]imidazo[1,2-b]pyridazin-
3-yl}-2-methylbenzamide

[0670]
S LS8
NH NH
) A N=N
Br N'N e} N'N
o N o N

[0671] 75 mg (150 umol)
4-{6-bromo-8-[(tetrahydro-2H-thiopyran-4-ylmethyl)amino]imidazo[1,2-b]pyridazin-3-yl}-N-cyclopropyl-2-methylbenza-
mide which was prepared according to intermediate example 281 a were transformed in analogy to example 51 using
2-fluorophenol to give after working up and purification 26.6 mg (32%) of the title compound.

TH-NMR (DMSO-d6): = 0.49 (2H), 0.66 (2H), 1.33 (2H), 1.80 (1 H), 2.06 (2H), 2.11 (3H), 2.60 (4H), 2.78 (1 H), 3.23
(2H), 6.16 (1 H), 7.13 (1 H), 7.30 (1 H), 7.37 (1 H), 7.43 (1H), 7.47 (1H), 7.61 (1H), 7.69 (1H), 7.74 (1 H), 7.93 (1H), 8.21
(1H) ppm.

Reference Example 284

N-cyclopropyl-2-methyl-4-{6-(phenylsulfanyl)-8-[(tetrahydro-2H-thiopyran-4-ylmethyl)amino]imidazo[1,2-b]py-
ridazin-3-yl}benzamide

[0672]
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[0673] 75 mg (150 pmol)
4-{6-bromo-8-[(tetrahydro-2H-thiopyran-4-ylmethyl)amino]imidazo[1,2-b]pyridazin-3-y[}-N-cyclopropyl-2-methylbenza-
mide which was prepared according to intermediate example 281 a were transformed in analogy to example 51 using
benzenethiol to give after working up and purification 45.3 mg (54%) of the title compound.

TH-NMR (DMSO-d6): 8= 0.48 (2H), 0.65 (2H), 1.22 (2H), 1.60 (1 H), 1.91 (2H), 2.21 (3H), 2.52 (4H), 2.78 (1H), 3.08
(2H), 5.99 (1H), 7.10 (1H), 7.44-7.53 (3H), 7.59-7.73 (5H), 7.91 (1H), 8.24 (1H) ppm.

Reference Example 285

N-cyclopropyl-4-{6-[(3-fluorophenyl)sulfanyl]-8-[(tetrahydro-2H-thiopyran-4-ylmethyl)amino]imidazo[1,2-b]py-
ridazin-3-yl}-2-methylbenzamide

[0674]
CP E?
NH NH
ZN=N A N\=N
N’N S N’N
» F© JN
o’ N o’ N

[0675] 75 mg (150 umol)
4-{6-bromo-8-[(tetrahydro-2H-thiopyran-4-ylmethyl)amino]imidazo[1,2-b]pyridazin-3-yl}-N-cyclopropyl-2-methylbenza-
mide which was prepared according to intermediate example 281 a were transformed in analogy to example 51 using
3-fluorobenzenethiol to give after working up and purification 9.8 mg (11%) of the title compound.

TH-NMR (DMSO-d6): 8= 0.49 (2H), 0.65 (2H), 1.23 (2H), 1.64 (1 H), 1.93 (2H), 2.21 (3H), 2.53 (4H), 2.79 (1H), 3.11
(2H),6.10 (1H), 7.13 (1H), 7.34 (1H), 7.44 (1H), 7.48-7 .54 (2H), 7.68 (1H), 7.72 (1H), 7.74 (1H), 7.93 (1H), 8.25 (1H) ppm.

Reference Example 286

N-cyclopropyl-4-{6-[(3-fluoro-5-methylphenyl)sulfanyl]-8-[(tetrahydro-2H-thiopyran-4-ylmethyl)amino]imida-
zo[1,2-b]pyridazin-3-yl}-2-methylbenzamide

[0676]
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[0677] 75 mg (150 wmol)

4-{6-bromo-8-[(tetrahydro-2H-thiopyran-4-ylmethyl)amino]imidazo[1,2-b]pyridazin-3-y[}-N-cyclopropyl-2-methylbenza-
mide which was prepared according to intermediate example 281 a were transformed in analogy to example 51 using
3-fluoro-5-methylbenzenethiol to give after working up and purification 9.1 mg (10%) of the title compound.
TH-NMR (DMSO-d6): 8= 0.48 (2H), 0.65 (2H), 1.23 (2H), 1.62 (1 H), 1.92 (2H), 2.21 (3H), 2.31 (3H), 2.52 (4H), 2.79
(1H), 3.11 (2H), 6.07 (1H), 7.14 (1H), 7.17 (1H), 7.26-7.32 (2H), 7.68-7.76 (3H), 7.93 (1H), 8.25 (1H) ppm.

Reference Example 287

N-cyclopropyl-4-{6-[(3-hydroxyphenyl)sulfanyl]-8-[(tetrahydro-2H-thiopyran-4-ylmethyl)amino]imidazo[1,2-
b]pyridazin-3-yl}-2-methylbenzamide

[0678]
Cg S
NH NH
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[0679] 100 mg (200 nmol)
4-{6-bromo-8-[(tetrahydro-2H-thiopyran-4-ylmethyl)amino]imidazo[1,2-b]pyridazin-3-yl}-N-cyclopropyl-2-methylbenza-
mide which was prepared according to intermediate example 281 a were transformed in analogy to example 51 using
3-methoxybenzenethiol to give after working up and purification 14 mg (12%) of the title compound.

TH-NMR (DMSO-d6): 8= 0.49 (2H), 0.65 (2H), 1.22 (2H), 1.58 (1 H), 1.90 (2H), 2.24 (3H), 2.52 (4H), 2.79 (1H), 3.07
(2H), 5.95 (1H), 6.86 (1H), 6.96 (1H), 7.01 (1H), 7.17 (1H), 7.26 (1H), 7.69 (1H), 7.73-7.80 (2H), 7.92 (1H), 8.24 (1H),
9.76 (1H) ppm.

Reference Example 288

N-cyclopropyl-2-methyl-4-{6-(pyridin-3-yloxy)-8-[(tetrahydro-2H-thiopyran-4-ylmethyl)amino]imidazo[1,2-b]py-
ridazin-3-yl}benzamide

[0680]

172



10

15

20

25

30

35

40

45

50

55

EP 2 614 063 B1

s Ls8
NH NH
A N\=N Y
/ » Y
B SN oSN
]
P Ny P
N
o H o H

[0681] 75 mg (150 pmol)
4-{6-bromo-8-[(tetrahydro-2H-thiopyran-4-ylmethyl)amino]imidazo[1,2-b]pyridazin-3-y[}-N-cyclopropyl-2-methylbenza-
mide which was prepared according to intermediate example 281 a were transformed in analogy to example 51 using
pyridin-3-ol to give after working up and purification 25.2 mg (31%) of the title compound.

TH-NMR (DMSO-d6): 8= 0.46 (2H), 0.63 (2H), 1.30 (2H), 1.76 (1 H), 2.02 (2H), 2.12 (3H), 2.57 (4H), 2.76 (1H), 3.20
(2H), 6.13 (1 H), 7.13 (1 H), 7.51 (1 H), 7.60 (1 H), 7.68 (1H), 7.76 (1H), 7.80 (1H), 7.90 (1 H), 8.21 (1 H), 8.48 (1 H),
8.57 (1 H) ppm.

Reference Example 289

N-cyclopropyl-4-{6-[(2-hydroxyphenyl)sulfanyl]-8-[(tetrahydro-2H-thiopyran-4-ylmethyl)amino]imidazo|[1,2-
b]pyridazin-3-yl}-2-methylbenzamide

[0682]
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[0683] 75 mg (150 umol)
4-{6-bromo-8-[(tetrahydro-2H-thiopyran-4-ylmethyl)amino]imidazo[1,2-b]pyridazin-3-yl}-N-cyclopropyl-2-methylbenza-
mide which was prepared according to intermediate example 281 a were transformed in analogy to example 51 using
2-methoxybenzenethiol to give after working up and purification 40.9 mg (48%) of the title compound.

TH-NMR (DMSO-d6): 8= 0.49 (2H), 0.65 (2H), 1.20 (2H), 1.57 (1 H), 1.88 (2H), 2.23 (3H), 2.52 (4H), 2.79 (1H), 3.03
(2H), 5.86 (1H), 6.87 (1H), 6.98 (1H), 7.12 (1H), 7.34 (1H), 7.46 (1H), 7.60 (1H), 7.72 (1H), 7.74 (1H), 7.90 (1H), 8.23
(1H), 10.01 (1 H) ppm.

Example 290

N-cyclopropyl-4-{6-(4-fluorophenoxy)-8-[(tetrahydro-2H-thiopyran-4-ylmethyl) amino]imidazo[1,2-b]pyridazin-
3-yl}-2-methylbenzamide

[0684]
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[0685] 75 mg (150 pmol)
4-{6-bromo-8-[(tetrahydro-2H-thiopyran-4-ylmethyl)amino]imidazo[1,2-b]pyridazin-3-y[}-N-cyclopropyl-2-methylbenza-
mide which was prepared according to intermediate example 281 a were transformed in analogy to example 51 using
4-fluorophenol to give after working up and purification 45.6 mg (54%) of the title compound.

TH-NMR (DMSO-d6): 8= 0.46 (2H), 0.63 (2H), 1.29 (2H), 1.75 (1 H), 2.02 (2H), 2.12 (3H), 2.56 (4H), 2.76 (1H), 3.19
(2H), 6.06 (1H), 7.15 (1H), 7.23-7.35 (4H), 7.63 (1H), 7.68 (1H), 7.72 (1H), 7.90 (1H), 8.21 (1H) ppm.

Example 291

4-{6-(4-chloro-3-fluorophenoxy)-8-[(tetrahydro-2H-thiopyran-4-ylmethyl)amino] imidazo[1,2-b]pyridazin-3-
yl}-N-cyclopropyl-2-methylbenzamide

[0686]
[? [?
NH NH
f\_/,N =z N
Br N'N ?
o N

[0687] 75 mg (150 umol)
4-{6-bromo-8-[(tetrahydro-2H-thiopyran-4-ylmethyl)amino]imidazo[1,2-b]pyridazin-3-yl}-N-cyclopropyl-2-methylbenza-
mide which was prepared according to intermediate example 281 a were transformed in analogy to example 51 using
4-chloro-3-fluorophenol to give after working up and purification 5.4 mg (6%) of the title compound.

TH-NMR (CDCly): 8= 0.64 (2H), 0.91 (2H), 1.54 (2H), 1.80 (1 H), 2.20 (2H), 2.37 (3H), 2.65-2.79 (4H), 2.93 (1H), 3.26
(2H), 5.86 (1H), 5.87 (1H), 5.97 (1H), 7.04 (1H), 7.16 (1H), 7.30 (1H), 7.46 (1H), 7.62 (1H), 7.74 (2H) ppm.

Example 292

4-{6-(4-chlorophenoxy)-8-[(tetrahydro-2H-thiopyran-4-ylmethyl)amino]imidazo [1,2-b]pyridazin-3-yl}-N-cyclo-
propyl-2-methylbenzamide

[0688]
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[0689] 75 mg (150 pmol)
4-{6-bromo-8-[(tetrahydro-2H-thiopyran-4-ylmethyl)amino]imidazo[1,2-b]pyridazin-3-y[}-N-cyclopropyl-2-methylbenza-
mide which was prepared according to intermediate example 281 a were transformed in analogy to example 51 using
4-chlorophenol to give after working up and purification 30.7 mg (36%) of the title compound.

TH-NMR (DMSO-d6): 8= 0.46 (2H), 0.63 (2H), 1.29 (2H), 1.75 (1 H), 2.02 (2H), 2.12 (3H), 2.56 (4H), 2.77 (1H), 3.19
(2H), 6.07 (1H), 7.16 (1H), 7.31 (2H), 7.50 (2H), 7.62 (1 H), 7.72 (2H), 7.90 (1 H), 8.21 (1 H) ppm.

Example 293

N-cyclopropyl-4-{6-(2,3-difluorophenoxy)-8-[(tetrahydro-2H-thiopyran-4-ylmethyl)amino]imidazo[1,2-b]pyri-
dazin-3-yl}-2-methylbenzamide

[0690]
S LS8
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[0691] 75 mg (150 wmol)
4-{6-bromo-8-[(tetrahydro-2H-thiopyran-4-ylmethyl)amino]imidazo[1,2-b]pyridazin-3-yl}-N-cyclopropyl-2-methylbenza-
mide which was prepared according to intermediate example 281 a were transformed in analogy example 51 using 2,3-
difluorophenol to give after working up and purification 19.1 mg (22%) of the title compound.

TH-NMR (CDCly): 8= 0.60 (2H), 0.88 (2H), 1.52 (2H), 1.79 (1H), 2.19 (2H), 2.30 (3H), 2.61-2.79 (4H), 2.89 (1H), 3.25
(2H), 5.82 (1H), 5.92 (2H), 7.05-7.17 (3H), 7.22 (1 H), 7.54 (1 H), 7.68 (1 H), 7.70 (1 H) ppm.

Example 294

4-[6-(4-chlorophenoxy)-8-{[(1,1-dioxidotetrahydro-2H-thiopyran-4-yl)methyl] amino}imidazo[1,2-b]pyridazin-3-
yl]-N-cyclopropyl-2-methylbenzamide (A) and 4-[6-(4-chlorophenoxy)-8-({[(cis/trans)-1-oxidotetrahydro-2H-thi-
opyran-4-yl] methyl}amino)imidazo[1,2-b]pyridazin-3-yl]-N-cyclopropyl-2-methylbenzamide (B)

[0692]
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[0693] To a solution of 22.4 mg (41 pmol)
4-{6-(4-chlorophenoxy)-8-[(tetrahydro-2H-thiopyran-4-ylmethyl)amino]imidazo[1,2-b]pyridazin-3-yl}-N-cyclopropyl-2-
methylbenzamide which was prepared according to example 292 in 327 L trichloromethane were added 13.7 mg 3-
chlorobenzenecarboperoxoic acid (77%) and the mixture was stirred at 23°C for 40 minutes. Saturated sodium hydro-
gencarbonate solution was added and the solvents were removed. The residue was purified by chromatography to give
9.1 mg (38%) of the title compound A and 3.1 mg (13%) of a cis/trans-mixture of the title compounds B.

TH-NMR (DMSO-d6) of A: §= 0.47 (2H), 0.63 (2H), 1.66 (2H), 1.98-2.15 (3H), 2.12 (3H), 2.77 (1H), 2.97-3.15 (4H), 3.25
(2H), 6.16 (1H), 7.17 (1H), 7.30 (2H), 7.50 (2H), 7.62 (1H), 7.72 (1H), 7.79 (1H), 7.91 (1H), 8.19 (1H) ppm.

TH-NMR (DMSO-d6) of B: §= 0.46 (2H), 0.63 (2H), 1.65 (2H), 1.95-2.17 (3H), 2.12 (3H), 2.76 (1H), 2.96-3.16 (4H), 3.27
(2H), 6.17 (1H), 7.16 (1H), 7.30 (2H), 7.50 (2H), 7.62 (1H), 7.72 (1H), 7.82 (1H), 7.91 (1H), 8.22 (1H) ppm.

Example 295
N-cyclopropyl-4-[8-{[(1,1-dioxidotetrahydro-2H-thiopyran-4-yl)methyl]Jamino}-6-(4-fluorophenoxy)imidazo[1,2-

b]pyridazin-3-yl]-2-methylbenzamide (A) and N-cyclopropyl-4-[6-(4-fluorophenoxy)-8-({[(cis/trans)-1-oxidotet-
rahydro-2H-thiopyran-4-yllmethyl}amino)imidazo[1,2-b]pyridazin-3-yl]-2-methylbenzamide (B)

[0694]
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[0695] 37 mg (70 pmol)

N-cyclopropyl-4-{6-(4-fluorophenoxy)-8-[(tetrahydro-2H-thiopyran-4-ylmethyl)amin  olimidazo[1,2-b]pyridazin-3-yl}-2-
methylbenzamide which was prepared according to example 290 were transformed in analogy to example 294 to give
after working up and purification 5.2 mg (13%) of the title compound A and 1.7 mg (4%)of a cis/trans-mixture of the title
compounds B.

TH-NMR (DMSO-d6) of A: 8= 0.47 (2H), 0.63 (2H), 1.66 (2H), 1.95-2.17 (3H), 2.12 (3H), 2.76 (1H), 2.97-3.16 (4H), 3.22
(2H), 6.15 (1H), 7.15 (1H), 7.23-7.36 (4H), 7.63 (1H), 7.72 (1H), 7.76 (1H), 7.90 (1H), 8.19 (1H) ppm.

TH-NMR (DMSO-d6) of B: 8= 0.47 (2H), 0.63 (2H), 1.38 (1 H), 1.64-2.26 (5H), 2.12 (3H), 2.57 (2H), 2.67-2.88 (2H), 3.19
(2H), 6.11 (1 H), 7.15 (1 H), 7.22-7.35 (4H), 7.63 (1H), 7.68-7.77 (2H), 7.90 (1H), 8.19 (1H) ppm.
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Reference Example 296

N-cyclopropyl-4-[8-{[(1,1-dioxidotetrahydro-2H-thiopyran-4-yl)methyl]Jamino}-6-(pyridin-3-yloxy)imidazo[1,2-
b]pyridazin-3-yl]-2-methylbenzamide (A) and N-cyclopropyl-2-methyl-4-[8-({[(cis)-1-oxidotetrahydro-2H-thi-
opyran-4-yl] methyl}amino)-6-(pyridin-3-yloxy)imidazo[1,2-b]pyridazin-3-yl]benzamide (B) and N-cyclopropyl-2-
methyl-4-[8-({[(trans)-1-oxidotetrahydro-2H-thiopyran-4-yl] methyl}amino)-6-(pyridin-3-yloxy)imidazo[1,2-b]py-
ridazin-3-yl]lbenzamide (C)

[0696]
0 o o
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[0697] 17.1 mg (33 pwmol)

N-cyclopropyl-2-methyl-4-{6-(pyridin-3-yloxy)-8-[(tetrahydro-2H-thiopyran-4-ylmeth ylyamino]imidazo[1,2-b]pyridazin-3-
yl}benzamide which was prepared according to example 288 were transformed in analogy to example 294 to give after
working up and purification 6.7 mg (37%) of the title compound A, 2.4 mg (12%)of the title compound B and 3.1 mg
(16%)of the title compound C.

1H-NMR (CDCl3) of A: 5= 0.61 (2H), 0.88 (2H), 1.96-2.11 (3H), 2.29 (2H), 2.32 (3H), 2.89 (1H), 3.04 (2H), 3.14 (2H),
3.37 (2H), 5.90 (1H), 5.92 (1H), 6.51 (1H), 7.24 (1H), 7.40 (1H), 7.55 (1H), 7.62 (1H), 7.64 (1H), 7.72 (1H), 8.54 (1H),
8.61 (1H) ppm.

TH-NMR (CDCly) of B: §= 0.61 (2H), 0.88 (2H), 1.87-2.01 (3H), 2.24 (2H), 2.32 (3H), 2.48 (2H), 2.89 (1H), 3.10 (2H),
3.33 (2H), 5.89 (1H), 5.92 (1H), 6.02 (1H), 7.24 (1H), 7.39 (1H), 7.56 (1H), 7.62 (1H), 7.66 (1H), 7.71 (1H), 8.53 (1H),
8.60 (1H) ppm.

TH-NMR (CDCl,) of C: 8= 0.61 (2H), 0.88 (2H), 1.57 (2H), 1.99 (1 H), 2.29 (2H), 2.31 (3H), 2.68 (2H), 2.89 (1H), 3.30
(2H), 3.40 (2H), 5.87-5.92 (2H), 5.99 (1H), 7.23 (1H), 7.39 (1H), 7.55 (1H), 7.62 (1H), 7.65 (1H), 7.71 (1H), 8.53 (1H),
8.60 (1H) ppm.

Example 297

N-cyclopropyl-4-[8-{[(1,1-dioxidotetrahydro-2H-thiopyran-4-yl)methyllJamino}-6-(2-fluorophenoxy)imidazo[1,2-
b]pyridazin-3-yl]-2-methylbenzamide

[0698]
.0
K? Oi?
NH NH
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[0699] 19.7 mg (37 pmol)

N-cyclopropyl-4-{6-(2-fluorophenoxy)-8-[(tetrahydro-2H-thiopyran-4-ylmethyl)amin  olimidazo[1,2-b]pyridazin-3-yl]-2-
methylbenzamide which was prepared according to example 283 were transformed in analogy to example 294 to give
after working up and purification 9.8 mg (47%) of the title compound.

TH-NMR (CDClj): 8= 0.60 (2H), 0.88 (2H), 1.94-2.08 (3H), 2.26 (3H), 2.28 (2H), 2.89 (1 H), 3.02 (2H), 3.13 (2H), 3.36
(2H), 5.82 (1 H), 5.94 (1 H), 5.99 (1 H), 7.17-7.33 (5H), 7.53 (1H), 7.68 (1H), 7.71 (1H) ppm.

Example 298
N-cyclopropyl-4-[8-{[(1,1-dioxidotetrahydro-2H-thiopyran-4-yl)methyllJamino}-6-(3-fluorophenoxy)imidazo[1,2-

b]pyridazin-3-yl]-2-methylbenzamide (A) and N-cyclopropyl-4-[6-(3-fluorophenoxy)-8-({[(cis/trans)-1-oxidotet-
rahydro-2H-thiopyran-4-yllmethyl}amino)imidazo[1,2-b]pyridazin-3-yl]-2-methylbenzamide (B)

[0700]
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[0701] 25.5 mg (48 pmol)

N-cyclopropyl-4-{6-(3-fluorophenoxy)-8-[(tetrahydro-2H-thiopyran-4-ylmethyl)amin  olimidazo[1,2-b]pyridazin-3-yl}-2-
methylbenzamide which was prepared according to example 281 were transformed in analogy to example 294 to give
after working up and purification 12.3 mg (43%) of the title compound A and 5.6 mg (21%)of a cis/trans-mixture of the
title compounds B.

TH-NMR (CDCl3) of A: 8= 0.61 (2H), 0.88 (2H), 1.93-2.08 (3H), 2.28 (2H), 2.33 (3H), 2.89 (1 H), 3.02 (2H), 3.13 (2H),
3.35 (2H), 5.84 (1 H), 5.86 (1 H), 6.04 (1 H), 6.95-7.09 (3H), 7.25 (1H), 7.39 (1H), 7.61 (1H), 7.72 (1H), 7.74 (1H) ppm.
1 H-NMR (CDClj) of B: §= 0.60 (2H), 0.88 (2H), 1.55 (1 H), 1.89 (1 H), 1.97 (1 H), 2.15-2.31 (2H), 2.32 (3H), 2.47+2.67
(2H), 2.89 (1 H), 3.08+3.39 (2H), 3.29 (2H), 5.84+5.87 (1 H), 5.89 (1 H), 6.13 (1 H), 6.95-7.07 (3H), 7.25 (1 H), 7.39 (1
H), 7.61 (1 H), 7.72 (1 H), 7.74 (1 H) ppm.

Reference Example 299

N-cyclopropyl-4-{6-[4-fluoro-2-(hydroxymethyl)phenyl]-8-[(2-hydroxy-2-methylpropyl)amino]imidazo[1,2-b]py-
ridazin-3-yl}-2-methylbenzamide

[0702]
OH OH
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[0703] 250 mg (545 p.mol)

4-{6-bromo-8-[(2-hydroxy-2-methylpropyl)aminolimidazo[1,2-b]pyridazin-3-yI}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 96a were transformed in analogy to example 1 using [4-fluoro-
2-(hydroxymethyl)phenyl]boronic acid which was prepared according to intermediate example 299a to give after working
up and purification 239 mg (87 %) of the title compound.

TH-NMR (DMSO-d6): 5= 0.48 (2H), 0.64 (2H), 1.15 (6H), 2.34 (3H), 2.79 (1H), 3.28 (2H), 4.65 (2H), 4.73 (1 H), 5.31 (1
H), 6.41 (1 H), 6.97 (1 H), 7.19 (1 H), 7.32 (1 H), 7.40 (1H), 7.53 (1H), 7.91 (1H), 7.95 (1H), 7.99 (1H), 8.26 (1H) ppm.

Intermediate example 299a

[4-fluoro-2-(hydroxymethyl)phenyl]boronic acid

[0704]
oH OH
BsOH ELOH
E—
F F
OTIPS OH

[0705] To a solution of 2.60 g (7.97 mmol) (4-fluoro-2-{[(triisopropylsilyl)oxy]methyl} phenyl)boronic acid which was
prepared according to intermediate example 299b in 10 mL dichloromethane were added 6.14 mL trifluoroacetic acid
and the mixture was stirred for 16 hours at 23 °C. The solvent was removed and the residue christallized from n-hexane
to give 682 mg (50%) of the title compound.

Intermediate example 299b

(4-fluoro-2-{[(triisopropylsilyl)oxy]lmethyl}phenyl)boronic acid

[0706]
Br éo H
“OH
e
F F
TIPS OTIPS

[0707] To a solution of 6.00 g (16.6 mmol)

[(2-bromo-5-fluorobenzyl)oxy](triisopropyl)silane which was prepared according to intermediate example 299c in 60 mL
tetrahydrofuran were added 7.31 mL n-butyllithium (2.5M in hexane) at -78°C. After 20 minutes of stirring 5.58 mL
trimethyl borate were added and stirring was continued for additional 60 minutes. The mixture was allowed to warm to
23°C, poured into a saturated ammonium chloride solution and extracted with ethyl acetate. The organic layer was
washed with brine and dried over sodium sulfate. After filtration and removal of the solvent the residue was purified by
chromatography to give 3.16 g (58%) of the title compound.

Intermediate example 299¢
[(2-bromo-5-fluorobenzyl)oxy](triisopropyl)silane
[0708]

Br Br
X X

OH OTIPS

[0709] To a solution of 5.00 g (24.4 mmol) (2-bromo-5-fluorophenyl)methanol in 100 mL N,N-dimethylformamide were
added 2.49 g imidazole, 6.20 mL chloro(triisopropyl)silane, 1.49 g N,N-dimethylpyridin-4-amine and the mixture was
stirred at 23°C for 2 days. Water was added and the mixture was extracted with ethyl acetate. The organic layer was
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washed with brine and dried over sodium sulfate. After filtration and removal of the solvent the residue was purified by
chromatography to give 8.17 g (93%) of the title compound.

Reference Example 300

N-cyclopropyl-4-{6-[(3,4-difluorophenyl)sulfanyl]-8-[(2-hydroxy-2-methylpropyl)amino]imidazo[1,2-b] pyri-
dazin-3-yl}-2-methylbenzamide

[0710]
OH OH
2NN Z NN
Br N — s SN
F H
E N

[0711] 200 mg (436 pwmol)

4-{6-bromo-8-[(2-hydroxy-2-methylpropyl)aminolimidazo[1,2-b]pyridazin-3-yI}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 96a were transformed in analogy to example 51 using 3,4-
difluorobenzenethiol to give after working up and purification 5.8 mg (2%) of the title compound.

TH-NMR (CDCl4/CD30D): 8= 0.62 (2H), 0.88 (2H), 1.33 (6H), 2.37 (3H), 2.89 (1 H), 3.22 (2H), 5.95 (1H), 6.13 (1H), 6.42
(1H), 7.17 (1H), 7.21 (1H), 7.35 (1H), 7.47 (1 H), 7.51 (1 H), 7.52 (1 H), 7.62 (1 H) ppm.

Reference Example 301

N-cyclopropyl-4-(8-{[(1,1-dioxidotetrahydro-2H-thiopyran-4-yl)methyl]lamino}-6-[(3-fluorophenyl)sulfanyl]imi-
dazo[1,2-b]pyridazin-3-yl)-2-methylbenzamide

[0712]
0 0 0 0
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[0713] 25 mg (47 pmol)

4-(6-bromo-8-{[(1,1-dioxidotetrahydro-2H-thiopyran-4-yl)methyllamino}imidazo[1,2 -b]pyridazin-3-yl)-N-cyclopropyl-2-
methylbenzamide which was prepared according to intermediate example 301 a were transformed in analogy to example
51 using 3-fluorobenzenethiol to give after working up and purification 13.0 mg (48%) of the title compound.

TH-NMR (DMSO-d6): 8= 0.48 (2H), 0.65 (2H), 1.62 (2H), 1.94 (1H), 2.01 (2H), 2.20 (3H), 2.79 (1H), 2.96-3.11 (4H), 3.23
(2H), 6.25 (1H), 7.11 (1H), 7.34 (1H), 7.44 (1H), 7.49 (1H), 7.54 (1H), 7.65 (1H), 7.70 (1H), 7.82 (1H), 7.94 (1H), 8.24
(1H) ppm.
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Intermediate example 301 a
4-(6-bromo-8-{[(1,1-dioxidotetrahydro-2H-thiopyran-4-yl)methyllamino}imidazo[1,2 -b]pyridazin-3-yl)-N-cyclopropyl-2-

methylbenzamide (A) and 4-(6-bromo-8-({[(cis/trans)-1-oxidotetrahydro-2H-thiopyran-4-yl[methyl}amino)imid azo[1,2-
b]pyridazin-3-yl)-N-cyclopropyl-2-methylbenzamide (B)

[0714]
0 0 Q
S g [Sg
NH NH NH
N
\/ N// e Z /'\} + f\é
B~ N B SN N B SN {
NP N D pa
0 H o H H
A B

[0715] 328 mg (655 wmol)
4-{6-bromo-8-[(tetrahydro-2H-thiopyran-4-ylmethyl)amino]imidazo[1,2-b]pyridazin-3-yl}-N-cyclopropyl-2-methylbenza-
mide which was prepared according to intermediate example 281 a were transformed in analogy to example 294 to give
after working up and purification 167 mg (48%) of the title compound A and 128 mg (38%) of the title compounds B.

Reference Example 302

N-cyclopropyl-4-[8-{[(1,1-dioxidotetrahydro-2H-thiopyran-4-yl)methyl]amino}-6-(phenylsulfanyl)imidazo[1,2-
b]pyridazin-3-yl]-2-methylbenzamide

[0716]

0 0
s

0 0

Kg K?

NH NH
2N AN
s N/

$”N

/ —
X, N
N

P P
o N o’ N

[0717] 25 mg (47 pwmol)

4-(6-bromo-8-{[(1,1-dioxidotetrahydro-2H-thiopyran-4-yl)methyllamino}imidazo[1,2 -b]pyridazin-3-yl)-N-cyclopropyl-2-
methylbenzamide which was prepared according to intermediate example 301 a were transformed in analogy to example
51 using benzenethiol to give after working up and purification 10.1 mg (26%) of the title compound.

TH-NMR (DMSO-d6): 8= 0.48 (2H), 0.65 (2H), 1.61 (2H), 1.91 (1H), 1.99 (2H), 2.19 (3H), 2.78 (1H), 2.96-3.12 (4H), 3.20
(2H), 6.15 (1H), 7.08 (1H), 7.44-7.53 (3H), 7.58-7.65 (3H), 7.69 (1H), 7.77 (1H), 7.93 (1H), 8.23 (1H) ppm.
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Reference Example 303
N-cyclopropyl-2-methyl-4-[8-({[(cis)-1-oxidotetrahydro-2H-thiopyran-4-yl] methyl}amino)-6-(phenylsulfanyl)im-

idazo[1,2-b]pyridazin-3-yl]benzamide (A) and N-cyclopropyl-2-methyl-4-[8-({[(trans)-1-oxidotetrahydro-2H-thi-
opyran-4-yl] methyl}amino)-6-(phenylsulfanyl)imidazo[1,2-b]pyridazin-3-yllbenzamide (B)

[0718]
g Qo o
[Z? E;? [;;
NH NH NH
joo TR ¢« IR ¢ ¢
s N S Y N /
Br” °N s NN s NN
X @ N @ >
O H o N o} H
A B

[0719] 25 mg (48 pmol)

4-(6-bromo-8-({[(cis/trans)-1-oxidotetrahydro-2H-thiopyran-4-ylJmethyl}amino)imid  azo[1,2-b]pyridazin-3-yl)-N-cyclo-
propyl-2-methylbenzamide which was prepared according to intermediate example 301 a were transformed in analogy
to example 51 using benzenethiol to give after working up and purification 3.7 mg (14%) of the title compound A and
2.5 mg (9%) of the title compound B.

TH-NMR (CDCl3) of A: 8= 0.62 (2H), 0.89 (2H), 1.75-1.88 (3H), 2.15 (2H), 2.38 (3H), 2.42 (2H), 2.91 (1H), 3.05 (2H),
3.19 (2H), 5.87 (1H), 5.89 (1H), 5.97 (1H), 7.20 (1H), 7.41-7.50 (3H), 7.61-7.686 (4H), 7.69 (1H) ppm.

TH-NMR (CDCl,) of B: = 0.62 (2H), 0.89 (2H), 1.46 (2H), 1.83 (1 H), 2.17 (2H), 2.39 (3H), 2.60 (2H), 2.92 (1H), 3.15
(2H), 3.34 (2H), 5.82 (1H), 5.85 (1H), 5.90 (1H), 7.21 (1H), 7.42-7.51 (3H), 7.61-7.68 (4H), 7.70 (1H) ppm.

Reference Example 304

N-cyclopropyl-4-(6-[(3-fluorophenyl)sulfanyl]-8-({[(cis)-1-oxidotetrahydro-2H-thiopyran-4-ylJmethyl}amino)imi-
dazo[1,2-b]pyridazin-3-yl)-2-methylbenzamide (A) and N-cyclopropyl-4-(6-[(3-fluorophenyl)sulfanyl]-
8-({[(trans)-1-oxidotetrahydro-2H-thiopyran-4-yllmethyl}amino)imidazo[1,2-b]pyridazin-3-yl)-2-methylbenza-
mide (B)

[0720]
o o o
V. =4
NH NH NH
Z =N — AN + )
/
B SN ) - S 4/

p ie P ie p

N
o O H

A B

[0721] 25 mg (48 pmol)

4-(6-bromo-8-({[(cis/trans)-1-oxidotetrahydro-2H-thiopyran-4-yllmethyl}amino)imid  azo[1,2-b]pyridazin-3-yl)-N-cyclo-
propyl-2-methylbenzamide which was prepared according to intermediate example 301 a were transformed in analogy
to example 81 using 3-fluorobenzenethiol to give after working up and purification 7.4 mg (27%) of the title compound
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A and 4.8 mg (18%) of the title compound B.

TH-NMR (CDCl3) of A: 8= 0.63 (2H), 0.89 (2H), 1.74-1.89 (3H), 2.17 (2H), 2.40 (3H), 2.43 (2H), 2.92 (1H), 3.06 (2H),
3.22 (2H), 5.90 (1H), 5.92 (1H), 5.98 (1H), 7.15 (1 H), 7.23 (1 H), 7.35-7.44 (3H), 7.63 (1 H), 7.65 (1 H), 7.69 (1 H) ppm.
TH-NMR (CDCl,) of B: = 0.62 (2H), 0.90 (2H), 1.49 (2H), 0.87 (1 H), 2.20 (2H), 2.40 (3H), 2.62 (2H), 2.92 (1H), 3.19
(2H), 3.35 (2H), 5.87 (2H), 5.93 (1 H), 7.15 (1H), 7.24 (1H), 7.35-7.44 (3H), 7.64 (1H), 7.65 (1H), 7.70 (1 H) ppm.

Reference Example 305

N-cyclopropyl-4-{6-[(4-fluorophenyl)amino]-8-[(2-hydroxy-2-methylpropyl) amino]imidazo[1,2-b]pyridazin-3-
yl}-2-methylbenzamide

[0722]
OH OH
Z =N hN
Br N'N HN N'N

F

]
Iz

[0723] A mixture comprising 75 mg (164 umol) 4-{6-bromo-8-[(2-hydroxy-2-methylpropyl)amino]imidazo[1,2-b]pyri-
dazin-3-yl}-N-cy clopropyl-2-methylbenzamide which was prepared according to intermediate example 96a, 3 mL dime-
thyl sulfoxide, 61.1 mg 1,1-binaphthalene-2,2’-diylbis(diphenylphosphine), 30.0 mg tris(dibenzylideneacetone)dipalla-
dium (0) and 55 mg sodium 2-methylpropan-2-olate were heated to 160°C under microwave irradiation for one hour.
The reaction mixture was poured into water and extracted with dichloromethane. The combined organic phases were
dried over sodium sulfate. After filtration and removal of solvent the residue was purified by chromatography to give 11.3
mg (14%) of the title compound.

TH-NMR (DMSO-d6): 8= 0.52 (2H), 0.66 (2H), 1.18 (6H), 2.37 (3H), 2.81 (1 H), 3.15 (2H), 4.81 (1H), 5.85 (1H), 6.55
(1H), 7.10 (2H), 7.35 (1H), 7.65 (2H), 7.76 (1H), 7.84 (1 H), 8.04 (1 H), 8.29 (1 H), 8.94 (1 H) ppm.

Reference Example 306

4-{6-anilino-8-[(2-hydroxy-2-methylpropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-N-cyclopropyl-2-methylbenza-
mide

[0724]

P
NH
!
Y

N SN

p QO p

N N
O H O H

[0725] 75 mg (164 pmol)

4-{6-bromo-8-[(2-hydroxy-2-methylpropyl)aminolimidazo[1,2-b]pyridazin-3-yI}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 96a were transformed in analogy to example 305 using aniline
to give after working up and purification 15.8 mg (21%) of the title compound.

TH-NMR (DMSO-d6): 8= 0.51 (2H), 0.66 (2H), 1.18 (6H), 2.38 (3H), 2.81 (1H), 3.16 (2H), 4.81 (1H), 5.89 (1H), 6.53
(1H), 6.90 (1H), 7.27 (2H), 7.34 (1H), 7.66 (2H), 7.77 (1H), 7.85 (1H), 8.12 (1H), 8.30 (1H), 8.92 (1H) ppm.
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Reference Example 307

N-cyclopropyl-4-{6-[(3,4-difluorophenyl)amino]-8-[(2-hydroxy-2-methylpropyl) aminolimidazo[1,2-b]pyridazin-
3-yl}-2-methylbenzamide

[0726]

X,

=

%@bp

N
H

H

2 2r—*€g

[0727] 50 mg (109 pwmol)

4-{6-bromo-8-[(2-hydroxy-2-methylpropyl)aminolimidazo[1,2-b]pyridazin-3-yI}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 96a were transformed in analogy to example 305 using 3,4-
difluoroaniline to give after working up and purification 8.3 mg (14%) of the title compound.

TH-NMR (DMSO-d6): 5= 0.51 (2H), 0.66 (2H), 1.18 (6H), 2.36 (3H), 2.81 (1H), 3.16 (2H), 4.80 (1 H), 5.85 (1 H), 6.65 (1
H),7.22 (1 H),7.31 (1 H), 7.34 (1 H), 7.76 (1 H), 7.82 (1H), 7.91 (1H), 8.00 (1H), 8.30 (1H), 9.17 (1H) ppm.

Reference Example 308

N-cyclopropyl-4-[8-[(2-hydroxy-2-methylpropyl)amino]-6-[(3-methylphenyl) amino]imidazo[1,2-b]pyridazin-3-
yl}-2-methylbenzamide

[0728]
NH NH
> N / — - /
Br N HN™ °N
NP NP
o H o H

[0729] 50 mg (109 pmol)

4-{6-bromo-8-[(2-hydroxy-2-methylpropyl)amino]imidazo[1,2-b]pyridazin-3-yI}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 96a were transformed in analogy to example 305 using m-
toluidine to give after working up and purification 8.3 mg (16%) of the title compound.

TH-NMR (DMSO-d6): 5= 0.50 (2H), 0.66 (2H), 1.18 (6H), 2.25 (3H), 2.36 (3H), 2.81 (1 H), 3.15 (2H), 4.81 (1 H), 5.89 (1
H), 6.51 (1 H), 6.71 (1 H), 7.14 (1 H), 7.33 (1H), 7.40 (1H), 7.51 (1H), 7.77 (1H), 7.95 (1H), 8.01 (1H), 8.29 (1H), 8.83

(1H) ppm.

Reference Example 309

N-cyclopropyl-4-{6-[(5-fluoro-2-methylphenyl)amino]-8-[(2-hydroxy-2-methylpropyl)amino]imidazo[1,2-b]pyri-
dazin-3-yl}-2-methylbenzamide e

[0730]
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O
Iz
O
I

[0731] 50 mg (109 pmol)

4-{6-bromo-8-[(2-hydroxy-2-methylpropyl)aminol]imidazo[1,2-b]pyridazin-3-yI}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 96a were transformed in analogy to example 305 using 5-fluoro-
2-methylaniline to give after working up and purification 5.9 mg (11%) of the title compound.

TH-NMR (DMSO-d6): 6= 0.49 (2H), 0.64 (2H), 1.19 (6H), 2.23 (3H), 2.26 (3H), 2.79 (1H), 3.17 (2H), 4.82 (1H), 6.15
(1H), 6.51 (1H), 6.74 (1H), 7.18 (1H), 7.23 (1H), 7.77-7.87 (3H), 7.95 (1H), 8.01 (1H), 8.25 (1H) ppm.

Reference Example 310

4-{6-[(4-chlorophenyl)amino]-8-[(2-hydroxy-2-methylpropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-N-cyclopro-
pyl-2-methylbenzamide

[0732]
\? OH
NH NH
B SN N SN
O H c o H

[0733] 50 mg (109 pmol)

4-{6-bromo-8-[(2-hydroxy-2-methylpropyl)aminolimidazo[1,2-b]pyridazin-3-yl}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 96a were transformed in analogy to example 305 using 4-
chloroaniline to give after working up and purification 8.1 mg (15%) of the title compound.

TH-NMR (DMSO-d6): §= 0.52 (2H), 0.67 (2H), 1.18 (6H), 2.38 (3H), 2.81 (1H), 3.16 (2H), 4.80 (1 H), 5.87 (1 H), 6.60 (1
H), 7.29 (2H), 7.37 (1 H), 7.67 (2H), 7.77 (1 H), 7.84 (1 H), 8.02 (1 H), 8.30 (1 H), 9.08 (1 H) ppm.

[0734] The following compound examples were prepared analogously to the procedure described for example 51
using the appropriate intermediate and the appropriate alcohols, thiols, or amines [LC-MS data such as retention time
(RT in min) or observed mass peak were collected using LC-MS Method A unless explicitly stated]:
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Example Structure Name Analytical Data
311 | N-cyclopropyl-4-[6-(3-fl TH-NMR (DMSO-d6): 8= 0.47
N uorophenoxy)-8-{[(1-me (2H),0.63 (2H),1.33(2H),1.77
thylpiperidin-4-yl)meth (3H),2.14 (3H),2.37 (2H),2.40
yllamino}imidazo[1,2-b] (3H),2.77(1H),3.05(2H),3.23
HIN pyridazin-3-yl]-2-methy (2H), 6.10 (1H), 7.09 - 7.14
/@\ h“} Ibenzamide (2H),7.16 (1H), 7.25 (1H), 7.47
F o SN (1H),7.65(1H),7.76 (1H),7.78
(1H),7.91(1H),8.23(1H), 8.26
(1H) ppm
N
N
RT =0.95
MWioung = 529.6
MW, . =528.6
312 SN N-cyclopropyl- TH-NMR (DMSO-d6): §= 0.47
4-[8-{[3-( dimethylamino)propy! | (2H),0.62(2H), 1.85(2H),2.14
]a mino}-6-(3-fluoropheno (3H),2.38 (6H), 2.63 (2H,2.77
HN xy)imidazo[1,2-b]pyrida zin-3- (1H),3.36(2H),6.07 (1H), 7.08
@\ /ﬁ\a” yl]-2-methylbenza mide -7.15 (3H), 7.17 (1H), 7.24
F N % (1H),7.48(1H),7.66(1H),7.76
(1H),7.78 (1H), 7.92 (1H) ppm
RT =0.93
MW¢ouna = 503.6
of ™NH -
MW, =502.6
313 0 N-cyclopropyl-4-[6-(3-fl RT=1.12
ST uorophenoxy)-8-{[2-(me MW;una = 524.6
N © thylsulfonyl)ethyllamin MW, =523.6
N o}imidazo[1,2-b]pyridaz in-3-
/@\ b‘/ yl]-2-methylbenza mide
F oSN
¥
N
314 NH 4-{8-[(2-amino-2-methy TH-NMR (DMSO-d6): 8= 0.47

%

T

@)
Z N\
‘Z\

Ipropyl)amino]-6-(3-flu
orophenoxy)imidazo[1,2
-b]pyridazin-3-yl}-N-cyc
lopropyl-2-methylbenza mide

(2H),0.63 (2H), 1.25(6H), 2.14

(3H),2.76 (1H), 3.50 (2H), 6.31

(1H),7.12(2H),7.17 (1H), 7.24

(1H),7.48(1H),7.67 (1H), 7.77

(1H),7.95(1H), 8.24 (1H), 8.36
(1H) ppm

RT=0.94
MWioyng = 489.6
MW e =488.6

calc
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(continued)

Example Structure Name Analytical Data
315 H 4-{8-[(azetidin-3-ylmet RT =0.90
hyl)amino]-6-phenoxyi MW;,ung = 469.6
midazo[1,2-b]pyridazin-3- MW,,,. =468.6
NH yl}-N-cyclopropyl-2-m
©\ ) ethylbenzamide
N Y
o SN
N
S
316 OH N-cyclopropyl-4-{8-[(2-h TH-NMR (DMSO-d6): §= 0.49
(Refer \f ydroxy-2-methylpropyl) amino]- | (2H),0.65(2H),1.11(6H),2.28
ence NH 6-(4H-1,2 ,4-tria zol-3- (3H),2.79(1H),3.21(2H),7.23
Examp N~N NN ylsulfanyl)imidazo [1,2- (1H), 7.41 - 7.59 (2H), 7.68
le) 4 j\ s N/ blpyridazin-3-yl}-2 (2H),7.95(1H),8.27(1H), 8.82
H s N -methylbenzamide (1H) ppm
o N
RT =0.85
MWioung = 479.6
MW, ,c =478.6
317 OH N-cyclopropyl-4-{8-[(2-h RT =0.71
(Refer \t ydroxy-2-methylpropyl) amino]- MWioyng = 492.6
ence NH 6-[(4-methyl-1H -imidazol-2- MW, . =491.6
Examp Y N a\ yl)sulfanyl]i midazo[1,2-
le) ! s N-? b]pyridazin-3-yl}-2-
N~ 87 °N )
H methylbenzamid e
o N
318 OH N-cyclopropyl-4-{8-[(2-h TH-NMR (DMSO-d6): §= 0.50
(Refe \‘( ydroxy-2-methylpropyl) amino]- | (2H),0.65(2H), 1.11(6H),2.29
rence NH 6-(1H-imidazol-2- (3H),2.79(1H),3.19(2H),6.13
Exam N A\ ylsulfanyl)imidazo[1,2 (1H),7.00(1H),7.20(1H), 7.69
ple) [\ s N -b]pyridazin-3-yl}-2-me (1H),7.74 (1H),7.94 (1H),8.10
N© SN thylbenzamide (2H), 8.24 (1H) ppm
o N

RT=0.73
MWoynq = 478.6
MW gy =477.6

calc
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(continued)

Example Structure Name Analytical Data
319 OH N-cyclopropyl-4-{8-[(2-h RT =0.97
(Refe \f ydroxy-2-methylpropyl) amino]- MW;oynq = 476.6
rence NH 6-[(1-methyl-1H -pyrazol-5- MW,y =475.6
Exam Joxylimida zo[1,2-b]pyridazin-
A . yhoxy] [ ]py
ple) N o \N’N Y 3-yl} -2-methylbenzamide
N
|
o” N
320 OH N-cyclopropyl-4-{8-[(2-h RT =0.81
(Refe \r ydroxy-2-methylpropyl) amino]- MW, g = 556.7
rence HNTY NH 6-[4-(piperazin-1- MW, =555.7
Exam K/N AN yl)phenoxylimidazo[1 ,2-
ple) \©\ s N b]pyridazin-3-yl}-2-m
o N ethylbenzamide
o” N
321 OH N-cyclopropyl-4-{8-[(2-h TH-NMR (DMSO-d6): 6= 0.55
(Refe \t ydroxy-2-methylpropyl) amino]- | (2H),0.78(2H), 1.30(6H),2.28
rence NH 6-[(1-methyl-1H -pyrazol-4- (3H),2.82(1H),3.19(2H), 3.75
Exam N f\éN yl)oxylimida zo[1,2-b]pyridazin- | (3H),5.73(1H),6.36(1H),6.78
ple) /N\;\o Sy Y 3-yl} -2-methylbenzamide (1H),7.18(2H),7.33(2H),7.44
(2H), 7.58 (1H), 8.06 (1 H) ppm
o” R
RT =0.96
MWioyng = 476.6
MW, . =475.6
322 OH tert-butyl RT =1.36
(Refe Y 4-{4-({3-[4-(cyclopropy MWioynq = 666.8
rence NH carbamoyl)-3-methylph enyl]- MW, =665.8
Exam NN 8-[(2-hydroxy-2-m
ple) s N ethylpropyl)amino]imid

N o N
&y oW
A

azo[1,2-b]pyridazin-6-

yl Joxy)phenyl]piperazine-1-
carboxylate
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(continued)

Example Structure Name Analytical Data
323 o} N-cyclopropyl-4-{6-(3-fl TH-NMR (DMSO-d6): 6= 0.46
uorophenoxy)-8-[(tetra hydro- (2H),0.64 (2H),1.21(2H), 1.60
2H-pyran-4-ylmet (2H),1.93(1H),2.14(3H),2.76
F NH hyl)amino]imidazo[1,2- (1H),3.23(2H),3.27(2H), 3.82
@\ Za v\ blpyridazin-3-yl}-2-met (2H), 6.09 (1H), 7.07 - 7.19
o N / hylbenzamide (8H),7.25(1H),7.47(1H),7.66
(1H),7.73(1H), 7.76 (1H), 7.91
(1H), 8.22 (1H) ppm
N
N
RT =1.30
MWioung = 516.9
MW, =515.9
324 £ N-cyclopropyl-4-{6-[(3-f TH-NMR (DMSO-d6): 6= 0.49
(Refe F luorophenyl)amino]-8-[( 3,3,3- (2H),0.65(2H),2.35(3H),2.67
rence . j\LNH trifluoropropyl)a (2H), 2.80 (1H), 3.49 325(2H),
Exam minolimidazo[1,2-b]pyr idazin- 5.82 (1H), 6.70 (1H), 7.21 -
ple) @\ /f\f'} 3-yl}-2-methylbe nzamide 7.40(4H),7.72(1H),7.78 (1H),
” SN 7.82(1H),8.05(1H),8.30(1H),
9.21 (1H) ppm
HNB ©
RT=1.24
MWioung = 513.5
MW, ,c =512.5
325 HO N-cyclopropyl-4-{6-(3-fl TH-NMR (CDCly): 8= 0.60
)%\ uorophenoxy)-8-[(3-hyd roxy- (2H),0.87 (2H), 1.35(6H), 1.24
F NH 3-methylbutyl)ami (2H),2.31(3H),2.89(1H),3.50
N nolimidazo[1,2-b]pyrida zin-3- (2H),5.88(2H),6.72(1H),6.93
@\ z ’/ yl}-2-methylbenza mide -7.09 (3H), 7.23 (1H), 7.36
o” SN (1H), 7.60 (1H), 7.70 (2H) ppm
N
N
RT=1.25
MWioung = 504.6
MW, =505.6
326 OH 4-{6-(benzyloxy)-8-[(2-h 1H-NMR(CDCI3): 6= 0.63
(Refer ydroxy-2-methylpropyl) (2H),0.88(2H), 1.39(2H), 2.50
ence NH amino]imidazo[1,2-b]py (3H),2.93(1H),3.27(2H),5.35
Examp Za\ ridazin-3-yl}-N-cyclopro pyl-2- (2H),5.78(1H),5.95(1H),6.33
le) 0 SN Y methylbenzamide (1H), 7.32 - 7.51 (6H), 7.63
@ (1H), 7.84 (2H) ppm
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(continued)

Example Structure Name Analytical Data
RT=1.19
MWfound = 486.6
MWocalc = 485.6
327 0 N-cyclopropyl-4-[8-{[(1, 1- RT=1.16
o“S dioxidotetrahydrothio phen-3- MWiung = 550.6
? yl)methyllamino }-6-(3- MW . = 549.6
F NH fluorophenoxy)im idazo[1,2-
@\ f\&N blpyridazin-3-yl]-2-
s NS methylbenzamide
0" N
QH
" b
328 0] N-cyclopropyl-4-{6-(3-fl TH-NMR (CDClg): 5= 0.61
? uorophenoxy)-8-[(tetra (2H),0.88(2H),1.69(1H),2.12
. NH hydrofuran-3-ylmethyl) (1H),2.32(3H),2.68(1H),2.90
amino]imidazo[1,2-b]py (1H), 3.32 (2H), 3.72 - 4.00
@\ f\f'} ridazin-3-yl}-2-methylb (4H), ppm
S enzamide RT=1.25
MWsyung = 502.6
H MW . =501.6
b
329 \ 0 N-cyclopropyl-4-[6-(3-fl RT=1.12
N uorophenoxy)-8-{[(1-me thyl-5- MWioung = 529.6
oxopyrrolidin-3-y MW, = 528.6
F NH l)methyllamino}imidazo [1,2-
@\ f\éN b]pyridazin-3-yl]-2
s N -methylbenzamide
0" N
QH
" b
330 F_F N-cyclopropyl-4-[8-{[(3, 3- TH-NMR (CDCl,): 6= 0.60

<X

H

\
P

O
(@]
YD/ZQ
@) X

V,ZI

difluorocyclobutyl)me
thyllamino}-6-(3-fluoro
phenoxy)imidazo[1,2-b]
pyridazin-3-yl]-2-methy
Ibenzamide

(2H),0.88 (2H), 2.33 (3H), 2.39
(2H), 2.61 (1H), 2.71-2.95
(3H),3.48 (2H), 5.87 (1H), 5.91
(1H), 6.27 (1H), 6.97 - 7.07
(3H),7.25(1H), 7.38 (1H), 7.60
(1H), 7.72 (2H) ppm

RT=1.38
MWioyng = 522.6
MW g1 = 521.6

calc

190




10

15

20

25

30

35

40

45

50

55

EP 2 614 063 B1

(continued)

Example Structure Name Analytical Data
331 OH N-cyclopropyl-4-{8-[(2-h 1H-NMR (DMSO-d6): §=0.52
(Refer ydroxy-2-methylpropyl) amino]- | (2H),0.77 (2H, (2H), 1.28 (6H),
ence NH 6-[(2-methoxyet 2.38(3H),2.81(1H),3.11(2H),
Examp N hyl)amino]imidazo[1,2- 3.28(3H), 3.41(2H),3.51(2H),
le) s Nt blpyridazin-3-yl}-2-met 5.37(1H),5.92(1H),6.28 (1H),
\o’\/ﬂ N hylbenzamide 7.15(2H),7.26 (1H), 7.44 (1H),
7.77 (1H), 7.80 (1H) ppm
H
g
RT =0.83
MWfound = 453.6
MWocalc = 452.6
332 OH N-cyclopropyl-4-{8-[(2-h TH-NMR (DMSO-d6): 5= 0.56
(Refer ydroxy-2-methylpropyl) amino]- | (2H),0.70(2H),1.22(6H),2.42
ence NH 6-(pyridin-4-ylo xy)imidazo[1,2- | (3H),2.85(1H),3.41(2H),4.82
Examp NZ A blpyrida zin-3-yl}-2- (1H),6.32(2H),6.69(1H),7.40
le) x | s N~ methylbenza mide (1H),7.42(1H),7.93(1H), 8.01
o N (1H),8.05(1H), 8.32 (2H), 8.34
} (1H) ppm
o” N
RT =0.82
MWioung = 473.6
MW . =472.6
333 OH N-cyclopropyl-4-{8-[(2-h RT =87
(Refer ydroxy-2-methylpropyl) amino]- MWy, ng = 489.6
ence NH 6-(pyridin-4-ylsu MW, = 488.6
Examp N A Ifanyl)imidazo[1,2-b]py ridazin-
le) L PN 3-yl}-2-methylb enzamide
" N
334 OH N-cyclopropyl-4-{8-[(2-h RT =1.05
(Refer \f ydroxy-2-methylpropyl) amino]- MW, g = 489.6
ence NH 6-(pyridin-2-ylsu MW ) = 488.6
Examp B 2NN Ifanyl)imidazo[1,2-b]py ridazin-
le) | N W Y 3-yl}-2-methylb enzamide

Iz
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(continued)

Example Structure Name Analytical Data
335 OH N-cyclopropyl-4-{8-[(2-h 1H-NMR (DMSO-d6): 6= 0.51
5 (Refer ydroxy-2-methylpropyl) amino]- | (2H),0.65(2H),1.13(6H), 1.65
ence NH 6-(tetrahydro-2 H-pyran-4- (2H),2.06 (2H),2.38(3H),2.81
Examp o A NN ylsulfanyl)imi dazo[1,2- (1H),3.22(2H),3.47 (2H), 3.97
le) O\ s N4 blpyridazin-3-yl}-2- (2H),4.71(1H),6.14(1H),6.84
s N methylbenzamide (1H)7.35 (1H), 7.92 (2H), 7.97
10 (1H), 8.28 (1H) ppm
o N
RT=1.09
15 MWfound = 496.7
MWocalc = 495.7
336 OH 4-{6-(cyclopentylsulfan yl)- 1H-NMR (DMSO-d6): 6= 0.50
(Refer 8-[(2-hydroxy-2-met (2H),0.65(2H),1.13(6H), 1.52
20 ence NH hylpropyl)yamino]imidaz o[1,2- -1.76 (6H), 2.20 (2H), 2.35
Examp =N blpyridazin-3-yl[}-N- (3H),2.80(1H),3.21(2H),4.00
le) O\ s N cyclopropyl-2-methyl (1H),4.71(1H),6.13(1H),6.78
s N benzamide (1H),7.33(1H), 7.90 (1H), 7.95
(1H), 8.05 (1H), 8.28 (1H) ppm
2 A
O H
RT =1.31
MWfound = 480.7
MWocalc = 479.7
30
337 OH N-cyclopropyl-4-{8-[(2-h 1H-NMR (DMSO-d6): §=0.50
(Refer j/ ydroxy-2-methylpropyl) amino]- | (2H),0.65(2H), 1.15(6H), 1.58
ence HN 6-(piperidin-1-yl )imidazo[1,2- (6H),2.27 (4H),2.35(3H),2.78
Examp AN blpyridazi n-3-yl}-2- (1H),3.23(2H),4.75(1H), 6.07
35 le) s N methylbenzam ide (1H),6.40(1H),7.33(1H),7.86
O\' N (1H),7.98(1H),8.03(1H), 8.27
(1H) ppm
N
o}
40 B
RT =1.08
MWfound = 463.6
MWocalc = 462.6

45

[0735] The following compound examples were prepared analogously to the procedure described for example 101
using the appropriate intermediate and the appropriate boronic acid building block [LC-MS data such as retention time
(RT in min) or observed mass peak were collected using LC-MS Method A unless explicitly stated]:
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Example Structure Name Analytical Data
H RT =0.77
Y MWfound = 483.6
338 NH - .
(Refer HO NN 4-{8-[(azetidin-3-ylmethyl)amino]
ence < Nt -6-[2-(hydroxymethyl)phenyl]imid
Exam N’ azo[1,2-b]pyridazin-3-yl}-N-cyclo MWealc = 482 6
le) P propyl-2-methylbenzamide cale = '
N
"
\N/ RT =1.24
OYO MWfound = 583.7
N
339 Y tert-butyl
(Refer NH 3-[({3-[4-(cyclopropylcarbamoyl)-3-
methylphenyl]-6-[2-(hydroxyme
ence HO A =N
Exam // thyl)phenyllimidazo[1,2-b]pyrida zin-8- MWealc = 582 7
le) P \N’N yl}amino)methyllazetidine-1- cale = '
carboxylate
¥
T A
OH RT=1.13
E? MWfound = 540.7
340 NH N-cyclopropyl-4-(8-{[(4-hydroxy-4
(Refer HO Za -methylcyclohexyl)methyllamino}
ence \N'N / -6-[2-(hydroxymethyl)phenyl]imid
Examp azo[1,2-b]pyridazin-3-yl)-2-methy MWocalc = 539.7
le) Ibenzamide
o7 NH
HO RT=1.05
}\L MWfound = 500.6
341 NH
(Refer HO AN N N-cyclopropyl-4-{8-[(3-hydroxy-3-
o / methylbutyl)amino]-6-[2-(hydrox
ence NN
Exam ymethyl)phenyllimidazo[1,2-b]py MWealc = 499 6
le) P ridazin-3-yl}-2-methylbenzamide cale = '
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(continued)

Example Structure Name Analytical Data
HO RT =1.03
\KL MWfound = 500.6
NH
?li:fer HO N (RS)-N-cyclopropyl-4-{6-[2-(hydro
ence < N// xymethyl)phenyl]-8-[(4-hydroxyp
Exam N’ entyl)amino]imidazo[1,2-b]pyrida zin- MWealc = 499 6
©) P 3-yl}-2-methylbenzamide cale = 493
y
S
HO RT =1.04
j\L MWfound = 500.6
343 NH
HO (RS)-N-cyclopropyl-4-{8-[(4-hydro xy-
(Refer Z =N ;
ence < N/ 3-methylbutyl)amino]-6-[2-(hy
Exam N droxymethyl)phenyllimidazo[1,2- MWoalc = 499.6
le) P b]pyridazin-3-yl[}-2-methylbenza mide cale = '
y
" b
NS RT =0.95
N MWfound = 525.6
344 NH N-cyclopropyl-4-(6-[2-(hydroxyme
(Refer HO A thyl)phenyl]-8-{[(1-methyl-5-oxop
ence \N‘N / yrrolidin-3-yl)ymethyllamino}imida
Examp zo[1,2-b]pyridazin-3-yl)-2-methyl MWcalc = 524.6
le) benzamide
N
S
0 RT =1.06
KB MWfound = 498.6
345 hH
(Refer HO NN (RS)-N-cyclopropyl-4-{6-[2-(hydro
ence s N xymethyl)phenyl]-8-[(tetrahydrof uran-
Exam N 3-yImethyl)amino]imidazo[1 ,2- MWealc = 497 6
le) P b]pyridazin-3-yl}-2-methylbenz amide cale = '
0
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(continued)

Example Structure Name Analytical Data

Eg 1H-NMR (DMSO-d6):6=0.59
346 NH (2H), 0.86 (2H), 1.44 (2H),
(Refer HO NN N-cyclopropyl-4-{6-[2-(hydroxyme 1.78 (2H), 2.02 (1H), 2.47
ence < NS thyl)phenyl]-8-[(tetrahydro-2H-py ran- (3H), 2.89 (1H), 3.31 (2H),
Examp N 4-ylmethyl)amino]imidazo[1, 2- 3.41 (2H), 4.02 (2H), 4.40
le) b]pyridazin-3-yl[}-2-methylbenz amide (2H), 6.17 (1H), 6.22 (1H),
6.38 (1H), 7.26 (2H), 7.38
(1H), 7.48

(2H), 7.60 (2H), 7.69 (2H)
ppm
RT =1.09
MWfound = 512.6
MWocalc = 511.6

347 N RT =1.18
| MWiyng = 471.5
MW e =470.5

1 - o " —
N 4-48-[(2-cyanoethyl)amino]-6-(3-f H-NMR(DMSO-d6):5=0.47
O\ s N luorophenoxy)imidazo[1,2-b]pyri (2H), 0.63 (2H), 2.14 (3H),
F 07N

dazin-3-yl}-N-cyclopropyl-2-meth 2.76 (1H), 2.86 (2H), 3.65
ylbenzamide (2H). 6.26 (1H), 7.07-7.20

(3H), 7.25 (1H), 7.49 (1H),

H 7.67 (1H), 7.76 (1H), 7.87

o L (1H), 7.94 (1H), 8.22 (1H)
ppm.

Reference Example 348

4-{6-[(4-chloro-2-fluorophenyl)amino]-8-[(2-hydroxy-2-methylpropyl)amino] imidazo[1,2-b]pyridazin-3-yl}-N-cy-
clopropyl-2-methylbenzamide

[0736]

OH

“(

N
5 N7 /
e © ;%
H
[0737] 75 mg (164 mol)

4-{6-bromo-8-[(2-hydroxy-2-methylpropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-N-cyclopropyl-2-methylbenzamide
which was prepared according to intermediate example 96a were transformed in analogy to example 305 using 4-chloro-
2-fluoroaniline to give after working up and purification 3.1 mg (3%) of the title compound.

TH-NMR (DMSO-d6): 8= 0.50 (2H), 0.65 (2H), 1.18 (6H), 2.31 (3H), 2.79 (1H), 3.16 (2H), 4.79 (1H), 6.15 (1H), 6.59
(1H), 7.19 (1H), 7.31 (1H), 7.43 (1H), 7.77 (1H), 7.79 (1H), 7.95 (1H), 8.15 (1H), 8.27 (1H), 8.63 (1H) ppm.
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Reference Example 349

N-cyclopropyl-4-{8-[(2-hydroxy-2-methylpropyl)amino]-6-[(5-methoxy-2-methylphenyl)amino]imidazo[1,2-
b]pyridazin-3-yl}-2-methylbenzamide

[0738]
\C]F OH
NH NH
A N=N Z~=N
Br N'N HN N—N
s ?’i b
(@] H (6] H

[0739] 75 mg (164 pmol)

4-{6-bromo-8-[(2-hydroxy-2-methylpropyl)aminolimidazo[1,2-b]pyridazin-3-yI}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 96a were transformed in analogy to example 305 using 5-
methoxy-2-methylaniline to give after working up and purification 9.1 mg (10%) of the title compound.

TH-NMR (DMSO-d6): 8= 0.48 (2H), 0.64 (2H), 1.18 (6H), 2.17 (3H), 2.22 (3H), 2.78 (1 H), 3.16 (2H), 3.62 (3H), 4.81 (1
H), 6.04 (1 H), 6.43 (1 H), 6.56 (1 H), 7.08 (1 H), 7.20 (1 H), 7.34 (1 H), 7.80 (1 H), 7.85 (1 H), 7.88 (1 H), 8.02 (1 H),
8.23 (1 H) ppm.

Reference Example 350

N-cyclopropyl-4-{6-[4-fluoro-2-(hydroxymethyl)phenyl]-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b] pyri-
dazin-3-yl}-2-methylbenzamide

[0740]

S o N
N N
O H O H
[0741] 50 mg (104 pmol)
4-{6-bromo-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b]pyridazin-3-yl}-N-cyclopr opyl-2-methylbenzamide which was
prepared according to intermediate example 247a were transformed in analogy to example 1 using
[4-fluoro-2-(hydroxymethyl)phenyl]boronic acid to give after working up and purification 10.4 mg (18%) of the title com-
pound.
TH-NMR (DMSO-d6): 8= 0.48 (2H), 0.64 (2H), 2.34 (3H), 2.67 (2H), 2.79 (1H), 3.61 (2H), 4.65 (2H), 5.34 (1 H), 6.36 (1
H), 7.20 (1 H), 7.33 (1 H), 7.41 (1 H), 7.59 (1 H), 7.67 (1H), 7.91 (1H), 7.95 (1H), 8.01 (1H), 8.27 (1H) ppm.

Reference Example 351

N-cyclopropyl-4-{6-[(3,5-difluorophenyl)amino]-8-[(2-hydroxy-2-methylpropyl) aminolimidazo[1,2-b]pyridazin-
3-yl}-2-methylbenzamide

[0742]
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\%
H NH
=N Z =N
Y > Y
B N AN SN
N FQF N
N N
o H o H

[0743] 75 mg (164 pmol)

4-{6-bromo-8-[(2-hydroxy-2-methylpropyl)aminol]imidazo[1,2-b]pyridazin-3-yI}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 96a were transformed in analogy to example 305 using 3,5-
difluoroaniline to give after working up and purification 4.9 mg (6%) of the title compound.

TH-NMR (DMSO-d6): 8= 0.50 (2H), 0.66 (2H), 1.18 (6H), 2.35 (3H), 2.81 (1H), 3.17 (2H), 4.80 (1H), 5.87 (1 H), 6.67
(1H), 6.73 (1H), 7.30-7.39 (3H), 7.77 (1H), 7.79 (1 H), 8.01 (1H), 8.31 (1 H), 9.40 (1 H) ppm.

Reference Example 352

N-cyclopropyl-4-{6-[(2,3-difluorophenyl)amino]-8-[(2-hydroxy-2-methylpropyl) amino]imidazo[1,2-b]pyridazin-
3-yl}-2-methylbenzamide

[0744]

H

¥
N
=
N

=N
/
N SN

Iz
I=

[0745] 75 mg (164pmol)

4-{6-bromo-8-[(2-hydroxy-2-methylpropyl)aminolimidazo[1,2-b]pyridazin-3-yl}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 96a were transformed in analogy to example 305 using 2,3-
difluoroaniline to give after working up and purification 4.3 mg (5%) of the title compound.

TH-NMR (DMSO-d6): 6= 0.49 (2H), 0.65 (2H), 1.18 (6H), 2.30 (3H), 2.79 (1H), 3.17 (2H), 4.80 (1H), 6.16 (1H), 6.62
(1H), 7.02 (1H), 7.12 (1H), 7.28 (1H), 7.80 (2H), 7.92 (1 H), 8.00 (1 H), 8.27 (1 H), 8.77 (1 H) ppm.

Reference Example 353

N-cyclopropyl-4-{6-[(3-fluoro-4-methoxyphenyl)amino]-8-[(2-hydroxy-2-methylpropyl)amino]imidazo[1,2-b]py-
ridazin-3-yl}-2-methylbenzamide

[0746]
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\%

NH

=N Z =N

N — s N
F

HN™ SN
o N -0 o’ N
[0747] 75 mg (164umol)

4-{6-bromo-8-[(2-hydroxy-2-methylpropyl)aminol]imidazo[1,2-b]pyridazin-3-yI}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 96a were transformed in analogy to example 305 using 3-fluoro-
4-methoxyaniline to give after working up and purification 16.8 mg (19%) of the title compound.

TH-NMR (DMSO-d6): 8= 0.50 (2H), 0.66 (2H), 1.18 (6H), 2.35 (3H), 2.81 (1 H), 3.15 (2H), 3.77 (3H), 4.80 (1H), 5.82 (1
H),6.55 (1 H),7.06 (1H),7.21 (1H),7.32(1H),7.70 (1 H), 7.75 (1 H), 7.83 (1 H), 8.04 (1H), 8.29 (1H), 8.91 (1 H) ppm.

Reference Example 354

N-cyclopropyl-4-{8-[(2-hydroxy-2-methylpropyl)amino]-6-[(4-methoxyphenyl) amino]imidazo[1,2-b]pyridazin-3-
yl}-2-methylbenzamide

[0748]

Iz
\
e}
o}
Iz

[0749] 75 mg (164 pmol)

4-{6-bromo-8-[(2-hydroxy-2-methylpropyl)aminolimidazo[1,2-b]pyridazin-3-yl}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 96a were transformed in analogy to example 305 using 4-
methoxyaniline to give after working up and purification 11.4 mg (13%) of the title compound.

TH-NMR (DMSO-d6): 8= 0.51 (2H), 0.66 (2H), 1.18 (6H), 2.37 (3H), 2.81 (1 H), 3.14 (2H), 3.70 (3H), 4.80 (1H), 5.83
(1H), 6.46 (1H), 6.86 (2H), 7.33 (1H), 7.55 (2H), 7.75 (1H), 7.85 (1H), 8.10 (1H), 8.29 (1H), 8.71 (1H) ppm.

Reference Example 355

4-{6-[(3-chlorophenyl)amino]-8-[(2-hydroxy-2-methylpropyl)amino]imidazo [1,2-b]pyridazin-3-yl}-N-cyclopro-
pyl-2-methylbenzamide

[0750]
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P cn’l:f:] P

N
O H o

Iz

[0751] 75 mg (164 pmol)

4-{6-bromo-8-[(2-hydroxy-2-methylpropyl)aminol]imidazo[1,2-b]pyridazin-3-yI}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 96a were transformed in analogy to example 305 using 3-
chloroaniline to give after working up and purification 15.4 mg (18%) of the title compound.

TH-NMR (DMSO-d6): 6= 0.50 (2H), 0.66 (2H), 1.18 (6H), 2.36 (3H), 2.81 (1H), 3.16 (2H), 4.80 (1H), 5.88 (1H), 6.64
(1H), 6.92 (1H), 7.27 (1H), 7.36 (1H), 7.71 (1H), 7.58 (1H), 7.83 (1H), 7.93 (1H), 7.95 (1H), 8.28 (1H), 9.15 (1H) ppm.

Reference Example 356

N-cyclopropyl-4-{6-[(2,4-difluorophenyl)amino]-8-[(2-hydroxy-2-methylpropyl) amino]imidazo[1,2-b]pyridazin-
3-yl}-2-methylbenzamide

[0752]

¥
N
=
N

H H
Y > /
B N AN SeN
F. i
N N
o H F o N

[0753] 75 mg (164 pmol)

4-{6-bromo-8-[(2-hydroxy-2-methylpropyl)aminolimidazo[1,2-b]pyridazin-3-yl}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 96a were transformed in analogy to example 305 using 2,4-
difluoroaniline to give after working up and purification 5.0 mg (6%) of the title compound.

TH-NMR (DMSO-d6): §= 0.50 (2H), 0.65 (2H), 1.18 (6H), 2.28 (3H), 2.79 (1H), 3.14 (2H), 4.80 (1 H), 6.06 (1 H), 6.54 (1
H), 7.04 (1 H), 7.27 (1 H), 7.30 (1 H), 7.78 (1 H), 7.79 (1H), 7.94 (1H), 7.99 (1H), 8.25 (1H), 8.48 (1H) ppm.

Reference Example 357

N-cyclopropyl-4-{8-[(2-hydroxy-2-methylpropyl)amino]-6-(pyridin-2-ylamino) imidazo[1,2-b]pyridazin-3-yl}-2-
methylbenzamide

[0754]
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o
Iz
O
Iz

[0755] 75 mg (164 pmol)

4-{6-bromo-8-[(2-hydroxy-2-methylpropyl)aminol]imidazo[1,2-b]pyridazin-3-yI}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 96a were transformed in analogy to example 305 using pyridin-
2-amine to give after working up and purification 10.1 mg (12%) of the title compound.

TH-NMR (DMSO-d6): 6= 0.51 (2H), 0.66 (2H), 1.18 (6H), 2.39 (3H), 2.81 (1H), 3.16 (2H), 4.80 (1H), 6.27 (1H), 6.60
(1H), 6.91 (1H), 7.36 (1H), 7.69 (1H), 7.80 (1H), 7.86 (1 H), 8.01 (1 H), 8.08 (1 H), 8.23 (1 H), 8.31 (1 H), 9.48 (1 H) ppm.

Reference Example 358

N-cyclopropyl-4-{6-[(4-fluorophenyl)amino]-8-[(3,3,3-trifluoropropyl)amino] imidazo[1,2-b]pyridazin-3-yl}-2-
methylbenzamide

[0756]
F FJ
F F
NH NH
x> / —_— > /
B SN e
o’ N F o’ N

[0757] 75 mg (156 pumol)

4-{6-bromo-8-[(3,3,3-trifluoropropyl)aminoclimidazo[1,2-b]pyridazin-3-yl}-N-cyclopr opyl-2-methylbenzamide which was
prepared according to intermediate example 247a were transformed in analogy to example 305 using 4-fluoroaniline to
give after working up and purification 20.1 mg (24%) of the title compound.

TH-NMR (DMSO-d6): 8= 0.52 (2H), 0.66 (2H), 2.37 (3H), 2.68 (2H), 2.81 (1 H), 3.49 (2H), 5.79 (1H), 7.11 (2H), 7.28
(1H), 7.35 (1H), 7.65 (2H), 7.77 (1H), 7.84 (1H), 8.04 (1H), 8.29 (1H), 8.98 (1H) ppm.

Reference Example 359

N-cyclopropyl-4-{8-[(2-hydroxy-2-methylpropyl)amino]-6-(pyridin-3-ylamino) imidazo[1,2-b]pyridazin-3-yl}-2-
methylbenzamide

[0758]
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[0759] 75 mg (164 pmol)

4-{6-bromo-8-[(2-hydroxy-2-methylpropyl)aminol]imidazo[1,2-b]pyridazin-3-yI}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 96a were transformed in analogy to example 305 using pyridin-
2-amine to give after working up and purification 12.6 mg (13%) of the title compound.

TH-NMR (DMSO-d6): 6= 0.51 (2H), 0.66 (2H), 1.19 (6H), 2.39 (3H), 2.81 (1H), 3.17 (2H), 4.82 (1H), 5.91 (1H), 6.66
(1H), 7.28 (1H), 7.34 (1H), 7.78 (1H), 7.81 (1H), 8.06 (1 H), 8.11 (1 H), 8.13 (1 H), 8.31 (1 H), 8.80 (1 H), 9.13 (1 H) ppm.

Reference Example 360

N-cyclopropyl-4-{6-[(2-fluoro-4-methylphenyl)sulfanyl]-8-[(2-hydroxy-2-methylpropyl)amino]imidazo[1,2-b]py-
ridazin-3-yl}-2-methylbenzamide

[0760]
\fE% \fE%
NH NH
Z~N=N i
> Vi — > Vi
Br N—N S N—N
E

N N
H O H

[0761] 75 mg (164 pmol)

4-{6-bromo-8-[(2-hydroxy-2-methylpropyl)aminolimidazo[1,2-b]pyridazin-3-yl}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 96a were transformed in analogy to example 51 using 2-fluoro-
4-methylbenzenethiol to give after working up and purification 43.2 mg (48%) of the title compound.

TH-NMR (DMSO-d6): §= 0.48 (2H), 0.65 (2H), 1.13 (6H), 2.19 (3H), 2.39 (3H), 2.79 (1 H), 3.24 (2H), 4.72 (1 H), 6.29 (1
H), 6.97 (1 H), 7.00 (1 H), 7.14 (1 H), 7.25 (1 H), 7.52 (1H), 7.57 (1H), 7.64 (1H), 7.93 (1H), 8.24 (1H) ppm.

Example 361

N-cyclopropyl-4-{8-[(2-hydroxy-2-methylpropyl)amino]-6-(3-isopropoxyphenoxy)imidazo[1,2-b]pyridazin-3-yl}-
2-methylbenzamide

[0762]
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[0763] 75 mg (164 pmol)

4-{6-bromo-8-[(2-hydroxy-2-methylpropyl)aminol]imidazo[1,2-b]pyridazin-3-yI}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 96a were transformed in analogy to example 51 using 3-isopro-
poxyphenol to give after working up and purification 33.3 mg (37%) of the title compound.

TH-NMR (DMSO-d6): 6= 0.46 (2H), 0.63 (2H), 1.15 (6H), 1.20 (6H), 2.14 (3H), 2.76 (1H), 3.27 (2H), 4.58 (1H), 4.74
(1H), 6.14 (1H), 6.73-6.83 (3H), 6.96 (1H), 7.15 (1H), 7.30 (1H), 7.70 (1H), 7.80 (1H), 7.92 (1H), 8.21 (1H) ppm.

Reference Example 362

N-cyclopropyl-4-{6-[(2-fluoro-4-methylphenyl)sulfanyl]-8-[(3,3,3-trifluoropropyl)aminoj]imidazo[1,2-b]pyri-
dazin-3-yl}-2-methylbenzamide

[0764]
FJ FJ
Fj\L F
NH NH
X / —_—> > /
Br” SN s SN
F

B p

N
H

[0765] 75 mg (156.mol)

4-{6-bromo-8-[(3,3,3-trifluoropropyl)aminoclimidazo[1,2-b]pyridazin-3-yl}-N-cyclopr opyl-2-methylbenzamide which was
prepared according to intermediate example 247a were transformed in analogy to example 51 using 2-fluoro-4-methyl-
benzenethiol to give after working up and purification 30.3 mg (34 %) of the title compound.

TH-NMR (DMSO-d6): §= 0.48 (2H), 0.66 (2H), 2.19 (3H), 2.40 (3H), 2.64 (2H), 2.80 (1 H), 3.55 (2H), 6.23 (1 H), 7.01 (1
H), 7.15 (1 H), 7.26 (1 H), 7.53 (1 H), 7.57 (1 H), 7.64 (1 H), 7.66 (1 H), 7.94 (1 H), 8.25 (1H) ppm.

Reference Example 363

4-{6-[4-chloro-2-(hydroxymethyl)phenyl]-8-[(2-hydroxy-2-methylpropyl)amino] imidazo[1,2-b]pyridazin-3-yl}-N-
cyclopropyl-2-methylbenzamide

[0766]
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[0767] 75 mg (164 pmol)

4-{6-bromo-8-[(2-hydroxy-2-methylpropyl)aminol]imidazo[1,2-b]pyridazin-3-yI}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 96a were transformed in analogy to example 1 using [4-chloro-
2-(hydroxymethyl)phenyl]boronic acid to give after working up and purification 22.5 mg (26%) of the title compound.
TH-NMR (DMSO-d6): 8= 0.48 (2H), 0.64 (2H), 1.15 (6H), 2.33 (3H), 2.79 (1 H), 3.31 (2H), 4.64 (2H), 4.73 (1H), 5.32
(1H), 6.42 (1H), 7.00 (1H), 7.32 (1H), 7.43 (1H), 7.51 (1H), 7.65 (1H), 7.91 (1H), 7.95 (1H), 8.00 (1H), 8.26 (1H) ppm.

Reference Example 364

4-{6-[4-chloro-2-(hydroxymethyl)phenyl]-8-[(3,3,3-trifluoropropyl)amino] imidazo[1,2-b]pyridazin-3-yl}-N-cyclo-
propyl-2-methylbenzamide

[0768]
F rh
F Fj\L
NH NH
Y —> Y
B SN SneN
cl
P OH P
N N
o H o H

[0769] 75 mg (156 pumol)

4-{6-bromo-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b]pyridazin-3-yl}-N-cyclopr opyl-2-methylbenzamide which was
prepared according to intermediate example 247a were transformed in analogy to example 1 using [4-chloro-2-(hy-
droxymethyl)phenyl]boronic acid to give after working up and purification 15.6 mg (18%) of the title compound.
TH-NMR (DMSO-d6): 5= 0.48 (2H), 0.64 (2H), 2.33 (3H), 2.67 (2H), 2.79 (1H), 3.61 (2H), 4.64 (2H), 5.35 (1 H), 6.37 (1
H), 7.32 (1 H), 7.43 (1 H), 7.57 (1 H), 7.65 (1 H), 7.68 (1H), 7.91 (1H), 7.94 (1H), 8.01 (1H), 8.26 (1H) ppm.

Reference Example 365

N-cyclopropyl-4-{8-[(2-hydroxy-2-methylpropyl)amino]-6-(pyridin-4-ylamino) imidazo[1,2-b]pyridazin-3-yl}-2-
methylbenzamide

[0770]
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[0771] 75 mg (164 pmol)

4-{6-bromo-8-[(2-hydroxy-2-methylpropyl)aminol]imidazo[1,2-b]pyridazin-3-yI}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 96a were transformed in analogy to example 305 using pyridin-
4-amine to give after working up and purification 10.7 mg (14%) of the title compound.

TH-NMR (DMSO-d6): 6= 0.52 (2H), 0.67 (2H), 1.18 (6H), 2.40 (3H), 2.82 (1H), 3.18 (2H), 4.81 (1H), 5.95 (1H), 6.77
(1H), 7.38 (1H), 7.59 (2H), 7.81 (1H), 7.83 (1H), 8.06 (1 H), 8.27-8.35 (3H), 9.45 (1 H) ppm.

Reference Example 366

N-cyclopropyl-4-{8-[(2-hydroxy-2-methylpropyl)amino]-6-[(6-methoxypyridin-3-yl)amino]imidazo[1,2-b]pyri-
dazin-3-yl}-2-methylbenzamide

[0772]

o ¢ o

[0773] 75 mg (164 pmol)

4-{6-bromo-8-[(2-hydroxy-2-methylpropyl)aminolimidazo[1,2-b]pyridazin-3-yl}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 96a were transformed in analogy to example 305 using 4-
methoxyaniline to give after working up and purification 27 mg (33%) of the title compound.

TH-NMR (DMSO-d6): 8= 0.50 (2H), 0.65 (2H), 1.18 (6H), 2.36 (3H), 2.80 (1 H), 3.15 (2H), 3.79 (3H), 4.80 (1H), 5.83
(1H), 6.55 (1H), 6.77 (1H), 7.30 (1H), 7.76 (1H), 7.77 (1H), 7.92 (1H), 8.09 (1H), 8.28 (1H), 8.45 (1H), 8.82 (1H) ppm.

Reference Example 367

N-cyclopropyl-4-{6-[(2-fluoro-5-methylphenyl)amino]-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b]pyridazin-
3-yl}-2-methylbenzamide

[0774]
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[0775] 75 mg (156 pmol)

4-{6-bromo-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-N-cyclopr opyl-2-methylbenzamide which was
prepared according to intermediate example 247a were transformed in analogy to example 305 using 2-fluoro-5-meth-
ylaniline to give after working up and purification 18.7 mg (22%) of the title compound.

TH-NMR (DMSO-d6): 6= 0.48 (2H), 0.65 (2H), 2.23 (3H), 2.28 (2H), 2.68 (3H), 2.79 (1H), 3.48 (2H), 6.10 (1H), 6.79
(1H), 7.09 (1H), 7.24-7.32 (2H), 7.78 (1H), 7.87 (1 H), 7.90 (1 H), 7.94 (1 H), 8.25 (1 H), 8.47 (1 H) ppm.

Reference Example 368

4-{6-anilino-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-N-cyclopropyl-2-methylbenzamide

[0776]
FJ FJ
Fﬂ\L FH\L
NH NH
) AN
x> / —_— x> /
Br N'N N

[0777] 75 mg (156 pmol)

4-{6-bromo-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-N-cyclopr opyl-2-methylbenzamide which was
prepared according to intermediate example 247a were transformed in analogy to example 305 using aniline to give
after working up and purification 21.1 mg (26%) of the title compound.

TH-NMR (DMSO-d6): 5= 0.51 (2H), 0.66 (2H), 2.38 (3H), 2.68 (2H), 2.81 (1 H), 3.49 (2H), 5.84 (1H), 6.90 (1H), 7.23-7.31
(3H), 7.34 (1H), 7.66 (2H), 7.78 (1H), 7.84 (1H), 8.12 (1H), 8.30 (1H), 8.96 (1H) ppm.

Reference Example 369

N-cyclopropyl-4-{6-[(2-fluorophenyl)amino]-8-[(3,3,3-trifluoropropyl)amino] imidazo[1,2-b]pyridazin-3-yl}-2-
methylbenzamide

[0778]
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[0779] 75 mg (156 pmol)

4-{6-bromo-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-N-cyclopr opyl-2-methylbenzamide which was
prepared according to intermediate example 247a were transformed in analogy to example 305 using 2-fluoroaniline to
give after working up and purification 12.0 mg (14%) of the title compound.

TH-NMR (DMSO-d6): 6= 0.50 (2H), 0.65 (2H), 2.32 (3H), 2.68 (2H), 2.80 (1 H), 3.49 (2H), 6.14 (1 H), 7.00 (1 H), 7.14
(1H),7.23 (1 H), 7.26-7.34 (2H), 7.79 (1 H), 7.81 (1 H), 8.02 (1 H), 8.17 (1 H), 8.27 (1 H), 8.57 (1 H) ppm.

Reference Example 370

N-cyclopropyl-4-(6-{[2-(hydroxymethyl)phenyl]amino}-8-[(3,3,3-trifluoropropyl) amino]imidazo[1,2-b]pyridazin-
3-yl)-2-methylbenzamide

[0780]
F Fh
Fj\L F
NH NH
S P
> / — S /
B SN N SN
HO/\©

N
H

[0781] 75 mg (156 pumol)

4-{6-bromo-8-[(3,3,3-trifluoropropyl)aminoclimidazo[1,2-b]pyridazin-3-yl}-N-cyclopr opyl-2-methylbenzamide which was
prepared according to intermediate example 247a were transformed in analogy to example 305 using (2-aminophe-
nyl)methanol to give after working up and purification 5.2 mg (6%) of the title compound.

TH-NMR (DMSO-d6): 6= 0.49 (2H), 0.64 (2H), 2.25 (3H), 2.69 (2H), 2.78 (1H), 3.50 (2H), 4.55 (2H), 5.30 (1H), 5.94
(1H), 7.05 (1H), 7.18-7.29 (3H), 7.38 (1H), 7.77-7.87 (3H), 8.01 (1H), 8.07 (1H), 8.24 (1H) ppm.

Reference Example 371

N-cyclopropyl-4-{6-[(3-fluoro-5-methylphenyl)amino]-8-[(3,3,3-trifluoropropyl) aminoj]imidazo[1,2-b]pyridazin-
3-yl}-2-methylbenzamide

[0782]
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[0783] 75 mg (156 pmol)

4-{6-bromo-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-N-cyclopr opyl-2-methylbenzamide which was
prepared according to intermediate example 247a were transformed in analogy to example 305 using 3-fluoro-5-meth-
ylaniline to give after working up and purification 20.2 mg (23%) of the title compound.

TH-NMR (DMSO-d6): 6= 0.50 (2H), 0.66 (2H), 2.25 (3H), 2.35 (3H), 2.68 (2H), 2.81 (1H), 3.49 (2H), 5.82 (1H), 6.53
(1H), 7.05 (1H), 7.29-7.39 (2H), 7.54 (1H), 7.77 (1 H), 7.87 (1 H), 7.98 (1 H), 8.30 (1 H), 9.12 (1 H) ppm.

Reference Example 372

4-{6-[(4-chloro-3-fluorophenyl)amino]-8-[(3,3,3-trifluoropropyl)aminol]imidazo [1,2-b]pyridazin-3-yl}-N-cyclo-
propyl-2-methylbenzamide

[0784]
F i F i
F F
NH NH
z /N
N Y
Br N'N

N
H
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HN N
J3 DOy
cl o’ N
[0785] 75 mg (156 pmol)

4-{6-bromo-8-[(3,3,3-trifluoropropyl)aminoclimidazo[1,2-b]pyridazin-3-yl}-N-cyclopr opyl-2-methylbenzamide which was
prepared according to intermediate example 247a were transformed in analogy to example 305 using 4-chloro-3-fluor-
oaniline to give after working up and purification 16.9 mg (19%) of the title compound.

TH-NMR (DMSO-d6): 8= 0.51 (2H), 0.66 (2H), 2.36 (3H), 2.68 (2H), 2.81 (1 H), 3.50 (2H), 5.81 (1 H), 7.26 (1 H), 7.35
(1H), 739 (1H),7.44 (1 H),7.77 (1 H), 7.80 (1 H), 7.95 (1 H), 7.98 (1 H), 8.31 (1 H), 9.36 (1 H) ppm.

Reference Example 373

N-cyclopropyl-4-{6-[(3,4-difluorophenyl)amino]-8-[(3,3,3-trifluoropropyl)amino] imidazo[1,2-b]pyridazin-3-yl}-2-
methylbenzamide

[0786]
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[0787] 75 mg (156 pmol)

4-{6-bromo-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-N-cyclopr opyl-2-methylbenzamide which was
prepared according to intermediate example 247a were transformed in analogy to example 305 using 3,4-difluoroaniline
to give after working up and purification 11.9 mg (14%) of the title compound.

TH-NMR (DMSO-d6): = 0.51 (2H), 0.66 (2H), 2.36 (3H), 2.68 (2H), 2.81 (1 H), 3.50 (2H), 5.79 (1 H), 7.22 (1H), 7.28-7.39
(3H), 7.77 (1H), 7.81 (1H), 7.91 (1H), 8.00 (1 H), 8.30 (1 H), 9.20 (1 H) ppm.

Reference Example 374

4-{6-[(4-chlorophenyl)amino]-8-[(3,3,3-trifluoropropyl)aminoj]imidazo[1,2-b] pyridazin-3-yl}-N-cyclopropyl-2-
methylbenzamide

[0788]
FJ FJ
F F
NH NH
2NN N
< No — ,?
Br N
N
O H

[0789] 75 mg (156 pumol)

4-{6-bromo-8-[(3,3,3-trifluoropropyl)aminoclimidazo[1,2-b]pyridazin-3-yl}-N-cyclopr opyl-2-methylbenzamide which was
prepared according to intermediate example 247a were transformed in analogy to example 305 using 4-chloroaniline
to give after working up and purification 14.3 mg (17%) of the title compound.

TH-NMR (DMSO-d6): §= 0.52 (2H), 0.67 (2H), 2.38 (3H), 2.68 (2H), 2.81 (1 H), 3.49 (2H), 5.82 (1 H), 7.30 (2H), 7.33 (1
H), 7.38 (1 H), 7.68 (2H), 7.78 (1 H), 7.84 (1 H), 8.02 (1 H), 8.30 (1 H), 9.12 (1 H) ppm.

Reference Example 375

N-cyclopropyl-4-{6-[(5-fluoro-2-methylphenyl)amino]-8-[(3,3,3-trifluoropropyl) aminoj]imidazo[1,2-b]pyridazin-
3-yl}-2-methylbenzamide

[0790]
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[0791] 75 mg (156 pmol)

4-{6-bromo-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-N-cyclopr opyl-2-methylbenzamide which was
prepared according to intermediate example 247a were transformed in analogy to example 305 using 5-fluoro-2-meth-
ylaniline to give after working up and purification 6.6 mg (8%) of the title compound.

TH-NMR (DMSO-d6): 8= 0.49 (2H), 0.64 (2H), 2.24 (3H), 2.26 (3H), 2.63-2.85 (3H), 3.50 (2H), 6.11 (1H), 6.75 (1H), 7.19
(1H), 7.24 (1H), 7.29 (1H), 7.78-7.86 (3H), 7.96-8.03 (2H), 8.25 (1H) ppm.

Reference Example 376

4-{6-[(4-chloro-2-fluorophenyl)amino]-8-[(3,3,3-trifluoropropyl)aminol]imidazo [1,2-b]pyridazin-3-yl}-N-cyclo-
propyl-2-methylbenzamide

[0792]
Fh rh
F F
NH NH
jge cr.
> / — > /
B SN AN SN
F. i
o’ N cl o N

[0793] 75 mg (156 pumol)

4-{6-bromo-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b]pyridazin-3-yl}-N-cyclopr opyl-2-methylbenzamide which was
prepared according to intermediate example 247a were transformed in analogy to example 305 using 4-chloro-2-fluor-
oaniline to give after working up and purification 10.8 mg (12%) of the title compound.

TH-NMR (DMSO-d6): 8= 0.51 (2H), 0.66 (2H), 2.31 (3H), 2.68 (2H), 2.80 (1 H), 3.49 (2H), 6.12 (1 H), 7.21 (1 H), 7.32
(1 H),7.35(1H),7.46 (1H),7.79 (1 H), 7.80 (1 H), 7.96 (1H), 8.18 (1H), 8.28 (1H), 8.69 (1H) ppm.

Reference Example 377

4-{6-[(5-chloro-2-methylphenyl)amino]-8-[(3,3,3-trifluoropropyl)amino] imidazo[1,2-b]pyridazin-3-yl}-N-cyclo-
propyl-2-methylbenzamide

[0794]
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[0795] 75 mg (156 pmol)

4-{6-bromo-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-N-cyclopr opyl-2-methylbenzamide which was
prepared according to intermediate example 247a were transformed in analogy to example 305 using 5-chloro-2-meth-
ylaniline to give after working up and purification 9.7 mg (11%) of the title compound.

TH-NMR (DMSO-d6): 5= 0.48 (2H), 0.64 (2H), 2.24 (3H), 2.26 (3H), 2.70 (2H), 2.78 (1 H), 3.50 (2H), 6.06 (1 H), 7.00 (1
H),7.21 (1 H), 7.26 (1 H), 7.29 (1 H), 7.83 (1 H), 7.89 (1H), 7.91-7.95 (2H), 8.04 (1H), 8.23 (1H) ppm.

Reference Example 378

N-cyclopropyl-4-{6-[(3,5-difluorophenyl)amino]-8-[(3,3,3-trifluoropropyl)amino] imidazo[1,2-b]pyridazin-3-yl}-2-
methylbenzamide

[0796]
FJ FJ
F F
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[0797] 75 mg (156 pumol)

4-{6-bromo-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b]pyridazin-3-yl}-N-cyclopr opyl-2-methylbenzamide which was
prepared according to intermediate example 247a were transformed in analogy to example 305 using 3,5-difluoroaniline
to give after working up and purification 14.7 mg (17%) of the title compound.

TH-NMR (DMSO-d6): = 0.50 (2H), 0.66 (2H), 2.35 (3H), 2.68 (2H), 2.81 (1 H), 3.51 (2H), 5.80 (1H), 6.69 (1H), 7.31-7.38
(3H), 7.43 (1H), 7.78 (1H), 7.79 (1H), 8.00 (1 H), 8.31 (1 H), 9.43 (1 H) ppm.

Reference Example 379

4-{6-[(3-chlorophenyl)amino]-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b] pyridazin-3-yl}-N-cyclopropyl-2-
methylbenzamide

[0798]
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[0799] 75 mg (156 pmol)

4-{6-bromo-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-N-cyclopr opyl-2-methylbenzamide which was
prepared according to intermediate example 247a were transformed in analogy to example 305 using 3-chloroaniline
to give after working up and purification 16.7 mg (19%) of the title compound.

TH-NMR (DMSO-d6): 8= 0.50 (2H), 0.66 (2H), 2.36 (3H), 2.68 (2H), 2.81 (1 H), 3.50 (2H), 5.82 (1H), 6.93 (1H), 7.28
(1H), 7.32-7.39 (2H), 7.50 (1H), 7.79 (1H), 7.83 (1H), 7.92 (1H), 7.94 (1H), 8.28 (1H), 9.18 (1H) ppm.

Reference Example 380

N-cyclopropyl-4-{6-[(2,3-difluorophenyl)amino]-8-[(3,3,3-trifluoropropyl)amino] imidazo[1,2-b]pyridazin-3-yl}-2-
methylbenzamide

[0800]
FJ FJ
F F
NH NH
s Nt —> s N/
Br N HN N
F
D . S
N N
o H o H

[0801] 75 mg (156 pumol)

4-{6-bromo-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b]pyridazin-3-yl}-N-cyclopr opyl-2-methylbenzamide which was
prepared according to intermediate example 247a were transformed in analogy to example 305 using 2,3-difluoroaniline
to give after working up and purification 6.6 mg (8%) of the title compound.

TH-NMR (DMSQ-d6): 8= 0.50 (2H), 0.65 (2H), 2.31 (3H), 2.68 (2H), 2.80 (1 H), 3.50 (2H), 6.13 (1 H), 7.02 (1 H), 7.13
(1H), 728 (1H),7.37 (1H),7.79 (1 H), 7.81 (1 H), 7.95 (1 H), 7.99 (1 H), 8.28 (1 H), 8.81 (1 H) ppm.

Example 381

N-cyclopropyl-2-methyl-4-{6-[3-(propan-2-yloxy)phenoxy]-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b]pyri-
dazin-3-yl}benzamide

[0802]
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[0803] 75 mg (156 pmol)

4-{6-bromo-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-N-cyclopr opyl-2-methylbenzamide which was
prepared according to intermediate example 247a were transformed in analogy to example 51 using 3-isopropoxyaniline
to give after working up and purification 4.8 mg (5%) of the title compound.

TH-NMR (DMSO-d6): 6= 0.46 (2H), 0.63 (2H), 1.21 (6H), 2.14 (3H), 2.67 (2H), 2.76 (1H), 3.58 (2H), 4.58 (1H), 6.09
(1H), 6.75-6.84 (3H), 7.15 (1H), 7.31 (1H), 7.66 (1 H), 7.70 (1 H), 7.79 (1 H), 7.93 (1 H), 8.21 (1 H) ppm.

Reference Example 382

N-cyclopropyl-4-{6-[(4-fluoro-3-methylphenyl)amino]-8-[(2-hydroxy-2-methylpropyl)amino]imidazo[1,2-b]pyri-
dazin-3-yl}-2-methylbenzamide

[0804]

o
Zl EI

H H
. o
B N - AN SneN {
p SIS SN

N N
H F o H

[0805] 75 mg (164 pmol)

4-{6-bromo-8-[(2-hydroxy-2-methylpropyl)aminolimidazo[1,2-b]pyridazin-3-yl}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 96a were transformed in analogy to example 305 using 4-fluoro-
3-methylaniline to give after working up and purification 16.5 mg (19%) of the title compound.

TH-NMR (DMSO-d6): §= 0.50 (2H), 0.66 (2H), 1.18 (6H), 2.18 (3H), 2.34 (3H), 2.81 (1 H), 3.15 (2H), 4.80 (1 H), 5.84 (1
H), 6.52 (1 H), 7.02 (1 H), 7.34 (1 H), 7.44-7.51 (2H), 7.75 (1H), 7.92 (1H), 7.96 (1H), 8.27 (1H), 8.83 (1 H) ppm.

Reference Example 383

N-cyclopropyl-4-{6-[(2-fluoro-5-methylphenyl)amino]-8-[(2-hydroxy-2-methylpropyl)amino]imidazo[1,2-b]pyri-
dazin-3-yl}-2-methylbenzamide

[0806]
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[0807] 75 mg (164 pmol)

4-{6-bromo-8-[(2-hydroxy-2-methylpropyl)aminol]imidazo[1,2-b]pyridazin-3-yI}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 96a were transformed in analogy to example 305 using 2-fluoro-
5-methylaniline to give after working up and purification 10.5 mg (12%) of the title compound.

TH-NMR (DMSO-d6): 6= 0.48 (2H), 0.65 (2H), 1.18 (6H), 2.23 (3H), 2.28 (3H), 2.79 (1H), 3.15 (2H), 4.79 (1H), 6.13
(1H), .52 (1H), 6.79 (1H), 7.09 (1H), 7.27 (1H), 7.78 (1 H), 7.86 (1 H), 7.88 (1 H), 7.95 (1 H), 8.25 (1 H), 8.42 (1 H) ppm.

Reference Example 384

N-cyclopropyl-4-{6-[(2-fluorophenyl)amino]-8-[(2-hydroxy-2-methylpropyl) amino]imidazo[1,2-b]pyridazin-3-
yl}-2-methylbenzamide

[0808]

o
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[0809] 75 mg (164 pmol)

4-{6-bromo-8-[(2-hydroxy-2-methylpropyl)aminolimidazo[1,2-b]pyridazin-3-yl}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 96a were transformed in analogy to example 305 using 2-
fluoroaniline to give after working up and purification 8.3 mg (10%) of the title compound.

TH-NMR (DMSO-d6): 6= 0.50 (2H), 0.65 (2H), 1.18 (6H), 2.31 (3H), 2.80 (1H), 3.16 (2H), 4.79 (1H), 6.17 (1H), 6.54
(1H), 7.00 (1H), 7.14 (1H), 7.22 (1H), 7.28 (1H), 7.78 (1H), 7.81 (1H), 8.02 (1H), 8.14 (1H), 8.27 (1H), 8.52 (1H) ppm.

Reference Example 385

N-cyclopropyl-4-{8-[(2-hydroxy-2-methylpropyl)amino]-6-[(3-isopropylphenyl) amino]imidazo[1,2-b]pyridazin-
3-yl}-2-methylbenzamide

[0810]
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[0811] 75 mg (164 pmol)

4-{6-bromo-8-[(2-hydroxy-2-methylpropyl)aminol]imidazo[1,2-b]pyridazin-3-yI}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 96a were transformed in analogy to example 305 using 3-
isopropylaniline to give after working up and purification 11.6 mg (14%) of the title compound.

TH-NMR (DMSO-d6): 8= 0.50 (2H), 0.66 (2H), 1.16 (6H), 1.18 (6H), 2.37 (3H), 2.74-2.87 (2H), 3.15 (2H), 4.79 (1H), 5.89
(1H), 6.51 (1H), 6.79 (1H), 7.18 (1H), 7.26 (1H), 7.32 (1H), 7.68 (1H), 7.76 (1H), 7.93 (1H), 8.02 (1H), 8.28 (1H), 8.84
(1 H) ppm.

Reference Example 386

N-cyclopropyl-4-(6-{[4-(2-hydroxyethyl)phenyl]lamino}-8-[(2-hydroxy-2-methylpropyl)amino]imidazo[1,2-b]py-
ridazin-3-yl)-2-methylbenzamide

[0812]
OH
OH
hd "
NH
AN A NN
- N Y
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[0813] 75 mg (164 pmol)

4-{6-bromo-8-[(2-hydroxy-2-methylpropyl)aminolimidazo[1,2-b]pyridazin-3-yl}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 96a were transformed in analogy to example 305 using 2-(4-
aminophenyl)ethanol to give after working up and purification 10.6 mg (13%) of the title compound.

TH-NMR (DMSO-d6): 8= 0.52 (2H), 0.66 (2H), 1.18 (6H), 2.38 (3H), 2.64 (2H), 2.81 (1 H), 3.15 (2H), 3.54 (2H), 4.57 (1
H), 4.80 (1 H), 5.87 (1 H), 6.49 (1 H), 7.10 (2H), 7.34 (1H), 7.55 (2H), 7.76 (1H), 7.84 (1H), 8.12 (1H), 8.31 (1H), 8.82
(1H) ppm.

Reference Example 387

N-cyclopropyl-4-{6-[(3-fluoro-2-methylphenyl)sulfanyl]-8-[(3,3,3-trifluoropropyl)aminoj]imidazo[1,2-b] pyri-
dazin-3-yl}-2-methylbenzamide

[0814]
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[0815] 75 mg (156 pmol)

4-{6-bromo-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-N-cyclopr opyl-2-methylbenzamide which was
prepared according to intermediate example 247a were transformed in analogy to example 51 using 3-fluoro-2-methyl-
benzenethiol to give after working up and purification 35.3 mg (42%) of the title compound.

TH-NMR (DMSO-d6): 6= 0.49 (2H), 0.65 (2H), 2.18 (3H), 2.27 (3H), 2.62 (2H), 2.79 (1H), 3.54 (2H), 6.19 (1H), 7.06
(1H), 7.30-7.42 (2H), 7.48 (1H), 7.55 (1H), 7.65 (1H), 7.68 (1H), 7.95 (1H), 8.24 (1H) ppm.

Reference Example 388

N-cyclopropyl-4-{6-[(2-methoxyphenyl)amino]-8-[(3,3,3-trifluoropropyl)amino] imidazo[1,2-b]pyridazin-3-yl}-2-
methylbenzamide

[0816]
FJ FJ
F F
NH NH
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[0817] 200 mg (415 wmol)

4-{6-bromo-8-[(3,3,3-trifluoropropyl)aminoclimidazo[1,2-b]pyridazin-3-yl}-N-cyclopr opyl-2-methylbenzamide which was
prepared according to intermediate example 247a were transformed in analogy to example 305 using 2-methoxyaniline
to give after working up and purification 68.3 mg (31%) of the title compound.

TH-NMR (DMSO-d6): 5= 0.51 (2H), 0.65 (2H), 2.35 (3H), 2.69 (2H), 2.80 (1 H), 3.29 (3H), 3.49 (2H), 6.28 (1H), 6.87-7.05
(3H), 7.21 (1H), 7.31 (1H), 7.78 (1H), 7.84 (1 H), 8.02 (1 H), 8.09 (1 H), 8.24-8.32 (2H) ppm.

Example 389

N-cyclopropyl-2-methyl-4-{6-[2-(methylamino)phenoxy]-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b]pyri-
dazin-3-yl}benzamide

[0818]
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[0819] 75 mg (156 pmol)

4-{6-bromo-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-N-cyclopr opyl-2-methylbenzamide which was
prepared according to intermediate example 247a were transformed in analogy to example 51 using 2-(methylami-
no)phenol to give after working up and purification 35.1 mg (43%) of the title compound.

TH-NMR (DMSO-d6): 8= 0.50 (2H), 0.65 (2H), 2.33 (3H), 2.46 (2H), 2.80 (1 H), 3.25 (2H), 3.29 (3H), 5.21 (1H), 6.84
(1H), 6.95 (1H), 7.06 (1H), 7.14 (1H), 7.19 (1H), 7.31 (1 H), 7.82 (1 H), 8.04 (1 H), 8.09 (1 H), 8.26 (1 H), 9.54 (1 H) ppm.

Example 390

N-cyclopropyl-4-{6-(5-fluoro-2-methylphenoxy)-8-[(3,3,3-trifluoropropyl)amino] imidazo[1,2-b]pyridazin-3-yl}-2-
methylbenzamide

[0820]
FJ FS
F Fj\L
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[0821] 75 mg (156 pumol)

4-{6-bromo-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b]pyridazin-3-yl}-N-cyclopr opyl-2-methylbenzamide which was
prepared according to intermediate example 247a were transformed in analogy to example 51 using 5-fluoro-2-methyl-
phenol to give after working up and purification 31.5 mg (38%) of the title compound.

TH-NMR (DMSO-d6): 6= 0.46 (2H), 0.63 (2H), 2.10 (6H), 2.69 (2H), 2.76 (1H), 3.60 (2H), 6.16 (1H), 7.07 (1H), 7.13
(1H), 7.18 (1H), 7.37 (1H), 7.60 (1H), 7.69 (1H), 7.72 (1H), 7.93 (1H), 8.21 (1H) ppm.

Example 391

N-cyclopropyl-4-{6-(5-fluoro-2-methylphenoxy)-8-[(2-hydroxy-2-methylpropyl) aminolimidazo[1,2-b]pyridazin-
3-yl}-2-methylbenzamide

[0822]
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[0823] 50 mg (109 pmol)

4-{6-bromo-8-[(2-hydroxy-2-methylpropyl)aminol]imidazo[1,2-b]pyridazin-3-yI}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 96a were transformed in analogy to example 51 using 5-fluoro-
2-methylphenol to give after working up and purification 29.4 mg (54%) of the title compound.

TH-NMR (DMSO-d6): 6= 0.46 (2H), 0.73 (2H), 1.17 (6H), 2.10 (6H), 2.76 (1H), 3.28 (2H), 4.76 (1H), 6.20 (1H), 6.98
(1H), 7.06 (1H), 7.13 (1H), 7.17 (1H), 7.36 (1H), 7.61 (1 H), 7.71 (1 H), 7.92 (1 H), 8.21 (1H) ppm.

Reference Example 392

4-(6-{[4-chloro-2-(hydroxymethyl)phenyl]sulfanyl}-8-[(3,3,3-trifluoropropyl) aminolimidazo[1,2-b]pyridazin-3-
yl)-N-cyclopropyl-2-methylbenzamide

[0824]
FJ FJ
F F
NH NH
> / —_— x> /
Br N'N O N'N

H s
N c o N
[0825] 75 mg (156 pwmol)

4-{6-bromo-8-[(3,3,3-trifluoropropyl)aminoclimidazo[1,2-b]pyridazin-3-yl}-N-cyclopr opyl-2-methylbenzamide which was
prepared according to intermediate example 247a were transformed in analogy to example 51 using (5-chloro-2-sulfa-
nylphenyl)methanol to give after working up and purification 49.0 mg (55%) of the title compound.

TH-NMR (DMSO-d6): 5= 0.48 (2H), 0.65 (2H), 2.19 (3H), 2.63 (2H), 2.79 (1H), 3.54 (2H), 4.58 (2H), 5.43 (1 H), 6.21 (1
H), 7.06 (1 H), 7.42 (1 H), 7.47 (1 H), 7.58-7.70 (4H), 7.94 (1H), 8.24 (1H) ppm.

Reference Example 393

4-(6-{[4-chloro-2-(hydroxymethyl)phenyl]sulfanyl}-8-[(2-hydroxy-2-methylpropyl)amino]imidazo[1,2-b]pyri-
dazin-3-yl)-N-cyclopropyl-2-methylbenz amide

[0826]
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[0827] 75 mg (164 pmol)

4-{6-bromo-8-[(2-hydroxy-2-methylpropyl)aminol]imidazo[1,2-b]pyridazin-3-yI}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 96a were transformed in analogy to example 51 using (5-chloro-
2-sulfanylphenyl)methanol to give after working up and purification 57.0 mg (63%) of the title compound.

TH-NMR (DMSO-d6): 6= 0.48 (2H), 0.65 (2H), 1.13 (6H), 2.19 (3H), 2.79 (1H), 3.24 (2H), 4.57 (2H), 4.72 (1H), 5.42
(1H), 6.28 (1H), 6-98 (1H), 7.06 (1H), 7.41 (1H), 7.48 (1H), 7.59 (1H), 7.61 (1H), 7.64 (1H), 7.92 (1H), 8.23 (1H) ppm.

Reference Example 394

N-cyclopropyl-4-{6-[(3-fluoro-5-methylphenyl)amino]-8-[(2-hydroxy-2-methylpropyl)amino]imidazo[1,2-b]pyri-
dazin-3-yl}-2-methylbenzamide

[0828]

J : J

N
H

[0829] 75 mg (164 pmol)

4-{6-bromo-8-[(2-hydroxy-2-methylpropyl)aminolimidazo[1,2-b]pyridazin-3-yl}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 96a were transformed in analogy to example 305 using 3-fluoro-
5-methylaniline to give after working up and purification 9.7 mg (11%) of the title compound.

TH-NMR (DMSO-d6): §= 0.49 (2H), 0.65 (2H), 1.18 (6H), 2.24 (3H), 2.34 (3H), 2.81 (1 H), 3.16 (2H), 4.81 (1 H), 5.89 (1
H), 6.52 (1 H), 6.61 (1 H), 7.05 (1 H), 7.32 (1 H), 7.53 (1H), 7.76 (1H), 7.88 (1H), 7.98 (1H), 8.29 (1H), 9.11 (1H) ppm.

Example 395

4-{6-(2-aminophenoxy)-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b] pyridazin-3-yl}-N-cyclopropyl-2-methyl-
benzamide

[0830]
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[0831] 75 mg (156 pmol)

4-{6-bromo-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-N-cyclopr opyl-2-methylbenzamide which was
prepared according to intermediate example 247a were transformed in analogy to example 51 using 2-aminophenol to
give after working up and purification 25.6 mg (32%) of the title compound.

TH-NMR (DMSO-d6): 5= 0.47 (2H), 0.63 (2H), 2.13 (3H), 2.69 (2H), 2.76 (1 H), 3.58 (2H), 4.92 (2H), 6.08 (1 H), 6.58 (1
H), 6.79 (1 H), 6.97 (1 H), 7.03 (1 H), 7.13 (1 H), 7.59 (1H), 7.67 (1H), 7.83 (1H), 7.91 (1H), 8.20 (1H) ppm.

Example 396
4-{6-(2-amino-4-fluorophenoxy)-8-[(3,3,3-trifluoropropyl)aminolimidazo [1,2-b]pyridazin-3-yl}-N-cyclopropyl-2-

methylbenzamide (A) and N-cyclopropyl-4-{6-[(4-fluoro-2-hydroxyphenyl)amino]-8-[(3,3,3-trifluoropropyl)ami-
nolimidazo[1,2-b]pyridazin-3-yl}-2-methylbenzamide (B)

[0832]
FS FS FS
Fﬂ\L F>‘\L F>‘\L
NH NH NH
oy L o
x> / — > / + > /
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[0833] 75 mg (156 pmol)

4-{6-bromo-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b]pyridazin-3-y[}-N-cyclopr opyl-2-methylbenzamide which was
prepared according to intermediate example 247a were transformed in analogy to example 51 using 2-amino-5-fluor-
ophenol to give after working up and purification 14.8 mg (18%) of the title compound A and 12.6 mg (15%) of the title
compound B.

TH-NMR (DMSO-d6) of A: 8= 0.47 (2H), 0.64 (2H), 2.15 (3H), 2.69 (2H), 2.77 (1H), 3.58 (2H), 5.27 (2H), 6.08 (1 H), 6.34
(1H),6.55(1H),7.03(1H),7.15(1 H), 7.60 (1 H), 7.67 (1 H), 7.83 (1 H), 7.92 (1 H), 8.22 (1 H) ppm.

TH-NMR (DMSO-d6) of B: 8= 0.50 (2H), 0.66 (2H), 2.34 (3H), 2.68 (2H), 2.81 (1 H), 3.49 (2H), 6.38 (1 H), 6.55 (1 H),
6.79 (1 H),7.26 (1 H), 7.30 (1 H), 7.76 (1 H), 7.82 (1H), 8.04 (1H), 8.09 (1H), 8.14 (1H), 8.29 (1H), 9.86 (1H) ppm.

Reference Example 397

4-{6-(2-chloro-3-fluorophenoxy)-8-[(2-hydroxy-2-methylpropyl)amino]imidazo [1,2-b]pyridazin-3-yl}-N-cyclo-
propyl-2-methylbenzamide

[0834]
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[0835] 75 mg (164 pmol)

4-{6-bromo-8-[(2-hydroxy-2-methylpropyl)aminol]imidazo[1,2-b]pyridazin-3-yI}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 96a were transformed in analogy to example 305 using 2-chloro-
3-fluoroaniline to give after working up and purification 6.0 mg (6%) of the title compound.

TH-NMR (DMSO-d6): 5= 0.51 (2H), 0.66 (2H), 1.17 (6H), 2.36 (3H), 2.81 (1H), 3.17 (2H), 4.83 (1 H), 5.95 (1 H), 6.68 (1
H), 7.28 (1 H), 7.35 (1 H), 740 (1 H), 7.76 (1 H), 7.81 (1 H), 7.95 (1 H), 7.99 (1 H), 8.31 (1 H), 9.51 (1 H) ppm.

Reference Example 398

N-cyclopropyl-4-{8-[(2-hydroxy-2-methylpropyl)amino]-6-[(3-methoxy-2-methylphenyl)amino]imidazo[1,2-
b]pyridazin-3-yl}-2-methylbenzamide

[0836]
\CE OH
NH \ENH
Z e f\FN
Br N'N HN N'N

Iz
I=

[0837] 75 mg (164 pmol)

4-{6-bromo-8-[(2-hydroxy-2-methylpropyl)aminolimidazo[1,2-b]pyridazin-3-yl}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 96a were transformed in analogy to example 305 using 3-
methoxy-2-methylaniline to give after working up and purification 16.7 mg (20%) of the title compound.

TH-NMR (DMSO-d6): 8= 0.48 (2H), 0.64 (2H), 1.18 (6H), 2.06 (3H), 2.21 (3H), 2.78 (1H), 3.15 (2H), 3.77 (3H), 4.81
(1H), 5.97 (1H), 6.40 (1H), 6.73 (1H), 7.13 (1H), 7.18 (1H), 7.24 (1H), 7.79 (2H), 8.01 (2H), 8.22 (1H) ppm.

Reference Example 399

N-cyclopropyl-4-{6-[(2-hydroxyphenyl)amino]-8-[(3,3,3-trifluoropropyl)amino] imidazo[1,2-b]pyridazin-3-yl}-2-
methylbenzamide

[0838]
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[0839] 40 mg (76 pmol)

N-cyclopropyl-4-{6-[(2-methoxyphenyl)amino]-8-[(3,3,3-trifluoropropyl)amino]imida  zo[1,2-b]pyridazin-3-yl}-2-methyl-
benzamide which was prepared according to example 388 were transformed in analogy to intermediate example 280
to give after working up and purification 14.7 mg (36%) of the title compound.

TH-NMR (DMSO0-d6): 8= 0.51 (2H), 0.66 (2H), 2.35 (3H), 2.68 (2H), 2.80 (1 H), 3.48 (2H), 6.28 (1H), 6.73-6.88 (3H),
717 (1H), 7.30 (1H), 7.77 (1H), 7.83 (1H), 7.91 (1 H), 8.10 (1 H), 8.18 (1 H), 8.28 (1 H), 9.80 (1 H) ppm.

Reference Example 400

N-cyclopropyl-4-{6-[(4-fluoro-3-methoxyphenyl)amino]-8-[(2-hydroxy-2-methylpropyl)amino]imidazo[1,2-b]py-
ridazin-3-yl}-2-methylbenzamide

[0840]
\CE OH
NH \ENH
Z e f\FN
Br N'N HN N'N

Iz
-

[0841] 75 mg (164 pmol)

4-{6-bromo-8-[(2-hydroxy-2-methylpropyl)aminolimidazo[1,2-b]pyridazin-3-yl}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 96a were transformed in analogy to intermediate example 305
using 4-fluoro-3-methoxyaniline to give after working up and purification 20.3 mg (24%) of the title compound.
TH-NMR (DMSO-d6): = 0.51 (2H), 0.66 (2H), 1.18 (6H), 2.33 (3H), 2.81 (1H), 3.16 (2H), 3.67 (3H), 4.80 (1 H), 5.85 (1
H), 6.57 (1 H), 7.08 (1 H), 7.23 (1 H), 7.28 (1 H), 7.33 (1H), 7.75 (1H), 7.86 (1H), 7.99 (1H), 8.27 (1H), 8.91 (1H) ppm.

Reference Example 401

4-{6-[(4-chloro-3-fluorophenyl)amino]-8-[(2-hydroxy-2-methylpropyl)amino] imidazo[1,2-b]pyridazin-3-yl}-N-cy-
clopropyl-2-methylbenzamide

[0842]
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[0843] 75 mg (164 pmol)

4-{6-bromo-8-[(2-hydroxy-2-methylpropyl)aminol]imidazo[1,2-b]pyridazin-3-yI}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 96a were transformed in analogy to intermediate example 305
using 4-chloro-3-fluoroaniline to give after working up and purification 5.6 mg (7%) of the title compound.

TH-NMR (DMSO-d6): 6= 0.52 (2H), 0.66 (2H), 1.18 (6H), 2.37 (3H), 2.82 (1H), 3.17 (2H), 4.81 (1H), 5.91 (1H), 6.69
(1H), 7.28 (1H), 7.35 (1H), 7.41 (1H), 7.76 (1H), 7.81 (1H), 7.95 (1H), 7.99 (1H), 8.31 (1H), 9.41 (1H) ppm.

Reference Example 402

N-cyclopropyl-4-{8-[(2-hydroxy-2-methylpropyl)amino]-6-[(2-methoxyphenyl) amino]imidazo[1,2-b]pyridazin-3-
yl}-2-methylbenzamide

[0844]

¥
H NH
=N ZN=N
Y e /
B N AN SnN
@O\
N N
o H o N

[0845] 50 mg (109 pumol)

4-{6-bromo-8-[(2-hydroxy-2-methylpropyl)aminolimidazo[1,2-b]pyridazin-3-yl}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 96a were transformed in analogy to example 305 using 2-
methoxyaniline to give after working up and purification 59.7 mg (35%) of the title compound.

TH-NMR (DMSO-d6): 6= 0.51 (2H), 0.66 (2H), 1.18 (6H), 2.35 (3H), 2.80 (1H), 3.17 (2H), 3.84 (3H), 4.78 (1H), 6.29
(1H), 6.43 (1H), 6.88-6.96 (2H), 7.00 (1H), 7.31 (1H), 7.77 (1H), 7.84 (1H), 7.92 (1H), 8.09 (1H), 8.25 (1H), 8.29 (1H) ppm.

Reference Example 403

N-cyclopropyl-4-{8-[(2-hydroxy-2-methylpropyl)amino]-6-[(3-methoxyphenyl) aminolimidazo[1,2-b]pyridazin-3-
yl}-2-methylbenzamide

[0846]
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[0847] 150 mg (327 p.mol)

4-{6-bromo-8-[(2-hydroxy-2-methylpropyl)aminol]imidazo[1,2-b]pyridazin-3-yI}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 96a were transformed in analogy to example 305 using 3-
methoxyaniline to give after working up and purification 44.4 mg (24%) of the title compound.

TH-NMR (DMSO-d6): = 0.51 (2H), 0.67 (2H), 1.18 (6H), 2.36 (3H), 2.81 (1 H), 3.15 (2H), 3.66 (3H), 4.80 (1 H), 5.88 (1
H),6.48 (1 H),6.55(1H),7.16 (1 H), 7.20-7.28 (2H), 7.32 (1H), 7.77 (1H), 7.86 (1H), 8.08 (1H), 8.29 (1H), 8.90 (1H) ppm.

Reference Example 404

4-{6-[(5-chloro-2-methylphenyl)amino]-8-[(2-hydroxy-2-methylpropyl)amino] imidazo[1,2-b]pyridazin-3-yl}-N-
cyclopropyl-2-methylbenzamide

[0848]

S Q, J

N N
H

[0849] 75 mg (164 pmol)

4-{6-bromo-8-[(2-hydroxy-2-methylpropyl)aminolimidazo[1,2-b]pyridazin-3-yl}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 96a were transformed in analogy to example 305 using 5-chloro-
2-methylaniline to give after working up and purification 6.2 mg (7%) of the title compound.

TH-NMR (DMSO-d6): 6= 0.48 (2H), 0.64 (2H), 1.19 (6H), 2.23 (3H), 2.26 (3H), 2.78 (1H), 3.17 (2H), 4.82 (1H), 6.10
(1H), 6.52 (1H), 6.99 (1H), 7.20 (1H), 7.26 (1H), 7.82 (1H), 7.88-7.96 (3H), 8.01 (1H), 8.23 (1H) ppm.

Reference Example 405

4-{6-[(2-chloro-4-fluorophenyl)amino]-8-[(2-hydroxy-2-methylpropyl)amino] imidazo[1,2-b]pyridazin-3-yl}-N-cy-
clopropyl-2-methylbenzamide

[0850]
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[0851] 75 mg (164 pmol)

[0852] 4-{6-bromo-8-[(2-hydroxy-2-methylpropyl)aminolimidazo[1,2-b]pyridazin-3-yl}-N-cy clopropyl-2-methylbenza-
mide which was prepared according to intermediate example 96a were transformed in analogy to example 305 using
2-chloro-4-fluoroaniline to give after working up and purification 7.3 mg (8%) of the title compound.

TH-NMR (DMSO-d6): 8= 0.49 (2H), 0.64 (2H), 1.18 (6H), 2.24 (3H), 2.78 (1H), 3.17 (2H), 4.80 (1H), 5.72 (1 H), 6.09
(1H), .53 (1 H), 7.23 (1 H), 7.49 (1 H), 7.76 (1 H), 7.79 (1H), 7.90 (1H), 7.92 (1 H), 8.23 (1 H), 8.25 (1 H) ppm.

Reference Example 406

N-cyclopropyl-4-{6-[(6-fluoropyridin-3-yl)amino]-8-[(2-hydroxy-2-methylpropyl) amino]imidazo[1,2-b]pyridazin-
3-yl}-2-methylbenzamide

[0853]
OH \CE
NH NH
Br N'N HN N'N
@
S N N

N F N
O H O H

[0854] 50 mg (109 pumol)

4-{6-bromo-8-[(2-hydroxy-2-methylpropyl)aminolimidazo[1,2-b]pyridazin-3-yl}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 96a were transformed in analogy to example 305 using 6-
fluoropyridin-3-amine to give after working up and purification 9.9 mg (18%) of the title compound.

TH-NMR (DMSO-d6): 6= 0.51 (2H), 0.66 (2H), 1.18 (6H), 2.37 (3H), 2.81 (1H), 3.17 (2H), 4.80 (1H), 5.87 (1H), 6.67
(1H), 7.10 (1H), 7.34 (1H), 7.76 (1H), 7.78 (1H), 8.00 (1H), 8.16 (1H), 8.29 (1H), 8.50 (1H), 9.17 (1H) ppm.

Reference Example 407

4-{6-(cyclopentylamino)-8-[(2-hydroxy-2-methylpropyl)amino]imidazo[1,2-b] pyridazin-3-yl}-N-cyclopropyl-2-
methylbenzamide

[0855]
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[0856] 50 mg (109 pmol)

4-{6-bromo-8-[(2-hydroxy-2-methylpropyl)aminol]imidazo[1,2-b]pyridazin-3-yI}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 96a were transformed in analogy to example 305 using cy-
clopentanamine to give after working up and purification 10.8 mg (20%) of the title compound.

TH-NMR (DMSO-d6): 8= 0.50 (2H), 0.64 (2H), 1.15 (6H), 1.43-1.72 (6H), 1.97 (2H), 2.34 (3H), 2.79 (1H), 3.06 (2H), 3.99
(1H), 4.76 (1H), 5.61 (1H), 6.17 (1H), 6.37 (1H), 7.29 (1H), 7.72 (1H), 7.99 (1H), 8.17 (1H), 8.24 (1H) ppm.

Reference Example 408

4-{6-(cyclopent-3-en-1-ylamino)-8-[(2-hydroxy-2-methylpropyl)amino]imidazo [1,2-b]pyridazin-3-yl}-N-cyclo-
propyl-2-methylbenzamide

[0857]
\CF OH
NH NH
> 4/ — > /
Br N—N HN N—N

Iz

[0858] 100 mg (218 umol)

4-{6-bromo-8-[(2-hydroxy-2-methylpropyl)aminolimidazo[1,2-b]pyridazin-3-yl}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 96a were transformed in analogy to example 305 using cyclopent-
3-en-1-amine to give after working up and purification 12.8 mg (12%) of the title compound.

TH-NMR (DMSO-d6): = 0.50 (2H), 0.64 (2H), 1.15 (6H), 2.25 (1 H), 2.28 (1 H), 2.34 (3H), 2.73-2.83 (3H), 3.07 (2H),
4.32(1H),4.76 (1H), 5.61 (1H), 5.73 (2H), 6.21 (1H), 6.57 (1H), 7.31 (1H), 7.73 (1H), 8.02 (1H), 8.13 (1H), 8.25 (1H) ppm.

Reference Example 409

N-cyclopropyl-4-{6-[(3-ethenylphenyl)amino]-8-[(2-hydroxy-2-methylpropyl) amino]imidazo[1,2-b]pyridazin-3-
yl}-2-methylbenzamide

[0859]
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[0860] 75 mg (164 pmol)

4-{6-bromo-8-[(2-hydroxy-2-methylpropyl)aminol]imidazo[1,2-b]pyridazin-3-yI}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 96a were transformed in analogy to example 305 using 3-
vinylaniline to give after working up and purification 28.0 mg (33%) of the title compound.

TH-NMR (DMSO-d6): 6= 0.51 (2H), 0.66 (2H), 1.18 (6H), 2.34 (3H), 2.81 (1H), 3.16 (2H), 4.81 (1H), 5.18 (1H), 5.67
(1H), 5.89 (1H), 6.56 (1H), 6.64 (1H), 7.03 (1H), 7.24 (1H), 7.31 (1H), 7.62 (1H), 7.63 (1H), 7.77 (1H), 7.91 (1H), 8.01
(1H), 8.29 (1 H), 8.94 (1 H) ppm.

Reference Example 410

N-cyclopropyl-4-{6-[(6-fluoropyridin-3-yl)oxy]-8-[(2-hydroxy-2-methylpropyl) amino]imidazo[1,2-b]pyridazin-3-
yl}-2-methylbenzamide

[0861]
OH OH
\K\IH NH
Br N—N (@] N—N
@

JN @ JN

N F N

O H O H

[0862] 75 mg (164 pmol)

4-{6-bromo-8-[(2-hydroxy-2-methylpropyl)aminolimidazo[1,2-b]pyridazin-3-yl}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 96a were transformed in analogy to example 51 using 6-fluor-
opyridin-3-ol to give after working up and purification 4.1 mg (5%) of the title compound.

TH-NMR (DMSO-d6): 6= 0.47 (2H), 0.64 (2H), 1.17 (6H), 2.14 (3H), 2.77 (1H), 3.28 (2H), 4.75 (1H), 6.24 (1H), 7.07
(1H), 7.17 (1H), 7.32 (1H), 7.61 (1H), 7.68 (1H), 7.92 (1 H), 8.03 (1 H), 8.23 (1 H), 8.25 (1 H) ppm.

Reference Example 411

5-({3-[4-(cyclopropylcarbamoyl)-3-methylphenyl]-8-[(2-hydroxy-2-methylpropyl)amino]imidazo[1,2-b]pyri-
dazin-6-yl}oxy)nicotinamide

[0863]
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[0864] 75 mg (164 pmol)

4-{6-bromo-8-[(2-hydroxy-2-methylpropyl)aminol]imidazo[1,2-b]pyridazin-3-yI}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 96a were transformed in analogy to example 51 using 5-hy-
droxynicotinamide to give after working up and purification 22.0 mg (25%) of the title compound.

TH-NMR (DMSO-d6): 6= 0.46 (2H), 0.63 (2H), 1.17 (6H), 2.09 (3H), 2.76 (1H), 3.13 (2H), 4.75 (1H), 6.27 (1H), 7.10
(1H), 7.13 (1H), 7.61 (1H), 7.64 (1H), 7.69 (1H), 7.92 (1H), 8.17-8.22 (3H), 8.72 (1H), 8.96 (1H) ppm.

Reference Example 412

N-cyclopropyl-4-{8-[(2-hydroxy-2-methylpropyl)amino]-6-(pyrazin-2-ylsulfanyl) imidazo[1,2-b]pyridazin-3-yl}-2-
methylbenzamide

[0865]

/—<O
= T

Y
NH H
oy g
s N~ — > N
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N e

N
O H
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o’ R
[0866] 75 mg (164 pmol)
4-{6-bromo-8-[(2-hydroxy-2-methylpropyl)aminolimidazo[1,2-b]pyridazin-3-yl}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 96a were transformed in analogy to example 51 using pyrazine-
2-thiol to give after working up and purification 17.5 mg (21%) of the title compound.

TH-NMR (DMSO-d6): 8= 0.49 (2H), 0.65 (2H), 1.13 (6H), 2.23 (3H), 2.79 (1 H), 3.25 (2H), 4.71 (1H), 6.48 (1H), 7.16
(1H), 7.19 (1H), 7.66 (1H), 7.71 (1H), 7.97 (1H), 8.25 (1 H), 8.58 (1 H), 8.61 (1 H), 8.83 (1 H) ppm.

Reference Example 413

N-cyclopropyl-4-{8-[(2-hydroxy-2-methylpropyl)amino]-6-[(4-methyl-4H-1,2,4-triazol-3-yl)sulfanyl]imidazo[1,2-
b]pyridazin-3-yl}-2-methylbenzamide

[0867]
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[0868] 75 mg (164 pmol)

4-{6-bromo-8-[(2-hydroxy-2-methylpropyl)aminol]imidazo[1,2-b]pyridazin-3-yI}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 96a were transformed in analogy to example 51 using 4-methyl-
4H-1,2,4-triazole-3-thiol to give after working up and purification 17.5 mg (21%) of the title compound.

TH-NMR (DMSO-d6): 8= 0.51 (2H), 0.66 (2H), 1.14 (6H), 2.28 (3H), 2.80 (1 H), 3.25 (2H), 3.61 (3H), 4.73 (1H), 6.38
(1H), 7.17 (1H), 7.21 (1H), 7.48 (1H), 7.60 (1H), 7.96 (1H), 8.28 (1H), 8.93 (1H) ppm.

Reference Example 414

N-cyclopropyl-4-{8-[(2-hydroxy-2-methylpropyl)amino]-6-(1H-pyrazol-5-yloxy) imidazo[1,2-b]pyridazin-3-yl}-2-
methylbenzamide

[0869]

Iz

[0870] 75 mg (164 pmol)

4-{6-bromo-8-[(2-hydroxy-2-methylpropyl)aminolimidazo[1,2-b]pyridazin-3-yl}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 96a were transformed in analogy to example 51 using 1 H-
pyrazol-5-ol to give after working up and purification 5.5 mg (7%) of the title compound.

TH-NMR (DMSO-d6): 8= 0.48 (2H), 0.64 (2H), 1.15 (6H), 2.25 (3H), 2.78 (1 H), 3.26 (2H), 4.75 (1H), 6.13 (1H), 6.16
(1H), 6.98 (1H), 7.23 (1H), 7.73-7.80 (2H), 7.91 (1H), 7.93 (1H), 8.26 (1H), 12.45 (1H) ppm.

Reference Example 415

N-cyclopropyl-4-{8-[(2-hydroxy-2-methylpropyl)amino]-6-[(5-methyl-1H-pyrazol-3-yl)oxylimidazo[1,2-b]pyri-
dazin-3-yl}-2-methylbenzamide

[0871]
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[0872] 75 mg (164 pmol)

4-{6-bromo-8-[(2-hydroxy-2-methylpropyl)aminol]imidazo[1,2-b]pyridazin-3-yI}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 96a were transformed in analogy to example 51 using 5-methyl-
1H-pyrazol-3-ol to give after working up and purification 6.3 mg (8%) of the title compound.

TH-NMR (DMSO-d6): 6= 0.48 (2H), 0.64 (2H), 1.15 (6H), 2.23 (3H), 2.26 (3H), 2.79 (1H), 3.26 (2H), 4.74 (1H), 5.92
(1H), 6.11 (1H), 6.96 (1H), 7.24 (1H), 7.77 (1H), 7.90 (1 H), 7.96 (1 H), 8.26 (1 H), 12.13 (1 H) ppm.

Reference Example 416

4-{6-(cyclohexylamino)-8-[(2-hydroxy-2-methylpropyl)amino]imidazo[1,2-b] pyridazin-3-yl}-N-cyclopropyl-2-
methylbenzamide

[0873]
\CF OH
NH NH
> 4/ — > /
Br N—N HN N—N

I=z

[0874] 75 mg (164 pmol)

4-{6-bromo-8-[(2-hydroxy-2-methylpropyl)aminolimidazo[1,2-b]pyridazin-3-yl}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 96a were transformed in analogy to example 305 using cy-
clohexanamine to give after working up and purification 7.8 mg (10%) of the title compound.

TH-NMR (DMSO-d6): 8= 0.50 (2H), 0.64 (2H), 1.11-1.42 (5H), 1.15 (6H), 1.60 (1 H), 1.73 (2H), 2.03 (2H), 2.35 (3H),
2.79 (1 H), 3.06 (2H), 3.56 (1 H), 4.77 (1 H), 5.61 (1H), 6.17 (1 H), 6.25 (1H), 7.28 (1H), 7.72 (1H), 7.95 (1 H), 8.16 (1
H), 8.26 (1 H) ppm.

Reference Example 417

4-{6-[(2-amino-4-fluorophenyl)sulfanyl]-8-[(3,3,3-trifluoropropyl)amino] imidazo[1,2-b]pyridazin-3-yl}-N-cyclo-
propyl-2-methylbenzamide

[0875]
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[0876] 75 mg (156 pmol)

4-{6-bromo-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-N-cyclopr opyl-2-methylbenzamide which was
prepared according to intermediate example 247a were transformed in analogy to example 51 using 2-amino-4-fluor-
obenzenethiol to give after working up and purification 23.7 mg (27%) of the title compound.

TH-NMR (DMSO-d6): 8= 0.48 (2H), 0.65 (2H), 2.24 (3H), 2.60 (2H), 2.79 (1H), 3.49 (2H), 5.75 (2H), 6.02 (1 H), 6.40 (1
H), 6.58 (1 H), 7.12 (1 H), 7.38 (1 H), 7.60 (1 H), 7.74 (1 H), 7.75 (1 H), 7.93 (1 H), 8.24 (1 H) ppm.

Example 418

N-cyclopropyl-4-{6-[2-methoxy-3-(propan-2-yl)phenoxy]-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b]pyri-
dazin-3-yl}-2-methylbenzamide

[0877]
F F
F F
NH NH
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[0878] 75 mg (156 umol)

4-{6-bromo-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b]pyridazin-3-yl}-N-cyclopr opyl-2-methylbenzamide which was
prepared according to intermediate example 247a were transformed in analogy to example 51 using 3-isopropyl-2-
methoxyphenol to give after working up and purification 45 mg (48%) of the title compound.

TH-NMR (DMSO-d6): 8= 0.45 (2H), 0.63 (2H), 1.16 (6H), 2.06 (3H), 2.60-2.80 (3H), 3.17-3.26 (1H), 3.60 (2H), 3.71 (3H),
6.17 (1H), 7.04-7.23 (4H), 7.61 (1H), 7.67 (1H), 7.71 (1H), 7.94 (1H), 8.19 (1H) ppm.

Reference Example 419

N-cyclopropyl-2-methyl-4-{6-[(4-methyl-4H-1,2,4-triazol-3-yl)sulfanyl]-8-[(3,3,3-trifluoropropyl)amino]imida-
zo[1,2-b]pyridazin-3-yl}benzamide

[0879]
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[0880] 75 mg (156 pmol)

4-{6-bromo-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-N-cyclopr opyl-2-methylbenzamide which was
prepared according to intermediate example 247a were transformed in analogy to example 51 using 4-methyl-4H-1,2,4-
triazole-3-thiol to give after working up and purification 29.4 mg (35%) of the title compound.

TH-NMR (DMSO-d6): 5= 0.51 (2H), 0.66 (2H), 2.28 (3H), 2.66 (2H), 2.80 (1 H), 3.57 (2H), 3.61 (3H), 6.35 (1 H), 7.20 (1
H), 7.46 (1 H), 7.59 (1 H), 7.84 (1 H), 7.96 (1 H), 8.27 (1H), 8.93 (1H) ppm.

Reference Example 420

N-cyclopropyl-2-methyl-4-{6-(pyrazin-2-ylsulfanyl)-8-[(3,3,3-trifluoropropyl) aminolimidazo[1,2-b]pyridazin-3-
yl}benzamide

[0881]
F Fh
F F
NH NH
A N\=N )
Y —_— Y
B SN s SN
N™xX
S N S
N N
o H o H

[0882] 75 mg (156 pumol)

4-{6-bromo-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b]pyridazin-3-yl}-N-cyclopr opyl-2-methylbenzamide which was
prepared according to intermediate example 247a were transformed in analogy to example 51 using pyrazine-2-thiol to
give after working up and purification 28.6 mg (34%) of the title compound.

TH-NMR (DMSO-d6): 6= 0.49 (2H), 0.64 (2H), 2.23 (3H), 2.64 (2H), 2.79 (1H), 3.57 (2H), 6.43 (1H), 7.18 (1H), 7.64
(1H), 7.69 (1H), 7.83 (1H), 7.97 (1H), 8.25 (1H), 8.57-8.62 (2H), 8.86 (1 H) ppm.

Reference Example 421

N-cyclopropyl-4-(6-{[(1RS,2RS)-2-hydroxycyclohexyl]oxy}-8-[(2-hydroxy-2-methylpropyl)amino]imidazo[1,2-
b]pyridazin-3-yl)-2-methylbenzamide

[0883]
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[0884] 50 mg (109 pmol)

4-{6-bromo-8-[(2-hydroxy-2-methylpropyl)aminol]imidazo[1,2-b]pyridazin-3-yI}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 96a were transformed in analogy to example 51 using
(1RS,2RS)-cyclohexane-1,2-diol to give after working up and purification 2.8 mg (5%) of the title compound.

TH-NMR (DMSO-d6): 8= 0.50 (2H), 0.65 (2H), 1.13 (6H), 1.23-1.39 (4H), 1.66 (2H), 1.89 (1H), 2.36 (3H), 2.80 (1H), 3.19
(2H), 3.54 (1H), 4.65 (1H), 4.72 (1H), 4.82 (1H), 5.72 (1H), 5.84 (1H), 6.66 (1H), 7.33 (1H), 7.87 (1H), 7.91 (1H), 8.08
(1H), 8.29 (1H) ppm.

Reference Example 422

N-cyclopropyl-4-{6-[(4-fluoro-3-methoxyphenyl)amino]-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b] pyri-
dazin-3-yl}-2-methylbenzamide

[0885]
F F
Fﬁ\L Fﬂ\L
NH NH
X / — x> /
Br N'N HN N'N
S o»@ N
N I F N
O H O H

[0886] 100 mg (207 wmol)

4-{6-bromo-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b]pyridazin-3-y[}-N-cyclopr opyl-2-methylbenzamide which was
prepared according to intermediate example 247a were transformed in analogy to example 305 using 4-fluoro-3-meth-
oxyaniline to give after working up and purification 43.1 mg (38%) of the title compound.

TH-NMR (DMSO-d6): 8= 0.51 (2H), 0.66 (2H), 2.33 (3H), 2.67 (2H), 2.81 (1 H), 3.49 (2H), 3.67 (3H), 5.78 (1H), 7.08
(1H), 7.19-7.37 (4H), 7.76 (1H), 7.85 (1H), 7.99 (1H), 8.27 (1H), 8.94 (1 H) ppm.

Reference Example 423

N-cyclopropyl-2-methyl-4-{6-[(3-methylphenyl)amino]-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b]pyridazin-
3-yl}benzamide

[0887]
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[0888] 75 mg (156 pmol)

4-{6-bromo-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-N-cyclopr opyl-2-methylbenzamide which was
prepared according to intermediate example 247a were transformed in analogy to example 305 using m-toluidine to
give after working up and purification 14.5 mg (17 %) of the title compound.

TH-NMR (CDCly): 5= 0.63 (2H), 0.90 (2H), 2.35 (3H), 2.43-2.58 (2H), 2.51 (3H), 2.61 (1H), 2.92 (1H), 3.59 (2H), 5.64
(1H),5.78 (1 H),5.91 (1 H),6.25 (1 H), 6.89 (1 H), 7.22 (1H), 7.35 (1H), 7.40 (1H), 7.65 (1 H), 7.90 (1 H), 7.92 (1 H) ppm.

Reference Example 424

N-cyclopropyl-4-{6-[(3-fluoro-4-methoxyphenyl)amino]-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b] pyri-
dazin-3-yl}-2-methylbenzamide

[0889]
FJ ]
F F
NH NH
AN f\éN
X / —_— S /
Br N'N HN N'N
JN FJ@ JN
N fo) N
O H - o H

[0890] 75 mg (156 pumol)

4-{6-bromo-8-[(3,3,3-trifluoropropyl)aminoclimidazo[1,2-b]pyridazin-3-yl}-N-cyclopr opyl-2-methylbenzamide which was
prepared according to intermediate example 247a were transformed in analogy to example 305 using 3-fluoro-4-meth-
oxyaniline to give after working up and purification 21.0 mg (24%) of the title compound.

TH-NMR (CDCly): 8= 0.64 (2H), 0.90 (2H), 2.44-2.60 (2H), 2.51 (3H), 2.92 (1 H), 3.59 (2H), 3.89 (3H), 5.55 (1H), 5.78
(1H), 5.94 (1H), 6.20 (1H), 6.92 (1H), 7.06 (1H), 7.41 (1H), 7.55 (1H), 7.64 (1H), 7.83 (1H), 7.92 (1H) ppm.

Reference Example 425

N-cyclopropyl-4-{6-[(4-methoxyphenyl)amino]-8-[(3,3,3-trifluoropropyl)amino] imidazo[1,2-b]pyridazin-3-yl}-2-
methylbenzamide

[0891]
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[0892] 75 mg (156 wmol)

4-{6-bromo-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-N-cyclopr opyl-2-methylbenzamide which was
prepared according to intermediate example 247a were transformed in analogy to example 305 using 4-methoxyaniline
to give after working up and purification 17.8 mg (21%) of the title compound.

TH-NMR (CDCly): 8= 0.63 (2H), 0.90 (2H), 2.43-2.60 (2H), 2.51 (3H), 2.92 (1 H), 3.57 (2H), 3.82 (3H), 5.56 (1H), 5.77
(1H), 5.91 (1H), 6.10 (1H), 6.91 (2H), 7.35-7.42 (3H), 7.64 (1H), 7.83 (1H), 7.98 (1H) ppm.

@]
Iz

Reference Example 426

N-cyclopropyl-4-{6-[(3-methoxy-2-methylphenyl)amino]-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b]pyri-
dazin-3-yl}-2-methylbenzamide

[0893]
Fh F
F F
NH NH
) ZN=N
X N 4 > > N /
Br” N HNT N
N Uf) IS
N [ N
O H o H

[0894] 150 mg (311 umol)

4-{6-bromo-8-[(3,3,3-trifluoropropyl)aminoclimidazo[1,2-b]pyridazin-3-yl}-N-cyclopr opyl-2-methylbenzamide which was
prepared according to intermediate example 247a were transformed in analogy to example 305 using 3-methoxy-2-
methylaniline to give after working up and purification 21.3 mg (12%) of the title compound.

TH-NMR (CDCl,): = 0.62 (2H), 0.89 (2H), 2.20 (3H), 2.47 (3H), 2.50 (2H), 2.92 (1 H), 3.55 (2H), 3.87 (3H), 5.63 (1 H),
5.81 (1 H), 5.89 (1 H), 6.00 (1 H), 6.72 (1 H), 7.16-7.25 (2H), 7.36 (1H), 7.65 (1H), 7.84 (1H); 7.93 (1H) ppm.

Reference Example 427

N-cyclopropyl-4-(6-{[4-(2-hydroxyethyl)phenyl]lamino}-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b]pyridazin-
3-yl)-2-methylbenzamide

[0895]
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[0896] 75 mg (156 pmol)

4-{6-bromo-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-N-cyclopr opyl-2-methylbenzamide which was
prepared according to intermediate example 247a were transformed in analogy to example 305 using 2-(4-aminophe-
nyl)ethanol to give after working up and purification 9.2 mg (10%) of the title compound.

TH-NMR (DMSO-d6): = 0.52 (2H), 0.66 (2H), 2.38 (3H), 2.58-2.77 (4H), 2.82 (1 H), 3.41-3.59 (4H), 4.59 (1 H), 5.82 (1
H), 7.11 (2H), 7.24 (1 H), 7.34 (1 H), 7.56 (2H), 7.77 (1H), 7.83 (1H), 8.12 (1H), 8.32 (1H), 8.86 (1H) ppm.

Reference Example 428

N-cyclopropyl-4-{6-[(4-fluoro-3-methylphenyl)amino]-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b]pyridazin-
3-yl}-2-methylbenzamide

[0897]
FS ]
Fﬂ\L Fﬂ\L
NH NH
X / — X /
B SN N S
o H F 0 H

[0898] 75 mg (156 pumol)

4-{6-bromo-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b]pyridazin-3-y[}-N-cyclopr opyl-2-methylbenzamide which was
prepared according to intermediate example 247a were transformed in analogy to example 305 using 4-fluoro-3-meth-
ylaniline to give after working up and purification 11.9 mg (14%) of the title compound.

TH-NMR (CDCl3): 6= 0.63 (2H), 0.89 (2H), 2.25 (3H), 2.42-2.56 (2H), 2.48 (3H), 2.92 (1H), 3.53 (2H), 5.57 (1H), 5.87
(1H), 5.99 (1H), 6.39 (1H), 6.95 (1H), 7.21-7.34 (2H), 7.36 (1 H), 7.62 (1 H), 7.85 (1 H), 7.87 (1 H) ppm.

Reference Example 429

N-cyclopropyl-4-{6-[(6-methoxypyridin-3-yl)amino]-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b]pyridazin-3-
yl}-2-methylbenzamide

[0899]
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[0900] 75 mg (156 pmol)

4-{6-bromo-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-N-cyclopr opyl-2-methylbenzamide which was
prepared according to intermediate example 247a were transformed in analogy to example 305 using 6-methoxypyridin-
3-amine to give after working up and purification 8.7 mg (10%) of the title compound.

TH-NMR (DMSO-d6): 8= 0.50 (2H), 0.64 (2H), 2.37 (3H), 2.68 (2H), 2.80 (1 H), 3.30 (3H), 3.49 (2H), 5.77 (1H), 6.78
(1H), 7.25-7.35 (2H), 7.77 (2H), 7.93 (1H), 8.09 (1 H), 8.29 (1 H), 8.46 (1 H), 8.86 (1 H) ppm.

Reference Example 430

N-cyclopropyl-4-{6-[(5-methoxy-2-methylphenyl)amino]-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b]pyri-
dazin-3-yl}-2-methylbenzamide

[0901]
FJ FE
F Fj\L
NH NH
A NN A NN
X / —_—> X /
T AN SN
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N [ N
o H o H

[0902] 150 mg (311 umol)

4-{6-bromo-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b]pyridazin-3-yl}-N-cyclopr opyl-2-methylbenzamide which was
prepared according to intermediate example 247a were transformed in analogy to example 305 using 5-methoxy-2-
methylaniline to give after working up and purification 15.5 mg (9%) of the title compound.

TH-NMR (CDCly): 8= 0.62 (2H), 0.89 (2H), 2.26 (3H), 2.48 (3H), 2.52 (2H), 2.92 (1 H), 3.58 (2H), 3.73 (3H), 5.65 (1H),
5.79 (1H), 5.89 (1H), 5.96 (1H), 6.62 (1H), 7.14 (1H), 7.31 (1H), 7.38 (1H), 7.66 (1H), 7.87 (1H), 7.90 (1H) ppm.

Reference Example 431

N-cyclopropyl-4-{8-[(2-hydroxy-2-methylpropyl)amino]-6-[(2-hydroxyphenyl) amino]imidazo[1,2-b]pyridazin-3-
yl}-2-methylbenzamide

[0903]
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[0904] 40 mg (80 pmol)

N-cyclopropyl-4-{8-[(2-hydroxy-2-methylpropyl)amino]-6-[(2-methoxyphenyl)amino] imidazo[1,2-b]pyridazin-3-yl}-2-
methylbenzamide which was prepared according to example 402 were transformed in analogy to example 280 to give
after working up and purification 5.8 mg (13%) of the title compound.

TH-NMR (DMSO-d6): 6= 0.51 (2H), 0.66 (2H), 1.17 (6H), 2.36 (3H), 2.81 (1H), 3.17 (2H), 4.76 (1H), 6.28 (1H), 6.40
(1H), 6.71-6.89 (3H), 7.30 (1H), 7.76 (1H), 7.80-7.91 (2H), 8.11 (1H), 8.16 (1H), 8.29 (1H), 9.90 (1H) ppm.

Reference Example 432

N-cyclopropyl-4-{6-[(4-fluoro-2-methoxyphenyl)amino]-8-[(2-hydroxy-2-methylpropyl)amino]imidazo[1,2-b]py-
ridazin-3-yl}-2-methylbenzamide

[0905]
\CE OH
NH NH
Br N’N [ HN N’N
[OR i
o F o’ N

[0906] 150 mg (327 p.mol)

4-{6-bromo-8-[(2-hydroxy-2-methylpropyl)aminolimidazo[1,2-b]pyridazin-3-yl}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 96a were transformed in analogy to example 305 using 4-fluoro-
2-methoxyaniline to give after working up and purification 12.2 mg (6%) of the title compound.

TH-NMR (DMSO-d6): 8= 0.51 (2H), 0.65 (2H), 1.18 (6H), 2.32 (3H), 2.80 (1 H), 3.15 (2H), 3.84 (3H), 4.79 (1H), 6.21
(1H), 6.42 (1H), 6.72 (1H), 6.96 (1H), 7.30 (1H), 7.76 (1 H), 7.82 (1 H), 7.91 (1 H), 8.01 (1 H), 8.10 (1 H), 8.27 (1 H) ppm.

Reference Example 433

N-cyclopropyl-2-methyl-4-(6-{[3-(propan-2-yl)phenyllamino}-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b]pyri-
dazin-3-yl)benzamide

[0907]
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[0908] 75 mg (156 pmol)

4-{6-bromo-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-N-cyclopr opyl-2-methylbenzamide which was
prepared according to intermediate example 247a were transformed in analogy to example 305 using 3-isopropylaniline
to give after working up and purification 22.8 mg (26%) of the title compound.

TH-NMR (DMSO-d6): 8= 0.50 (2H), 0.66 (2H), 1.16 (6H), 2.37 (3H), 2.49-2.88 (4H), 3.49 (2H), 5.84 (1H), 6.79 (1H), 7.19
(1H), 7.23-7.29 (2H), 7.33 (1H), 7.70 (1H), 7.77 (1H), 7.92 (1H), 8.02 (1H), 8.29(1H), 8.88 (1H) ppm.

Reference Example 434

N-cyclopropyl-4-(6-{[2-(hydroxymethyl)phenyl]amino}-8-[(2-hydroxy-2-methylpropyl)amino]imidazo[1,2-b]py-
ridazin-3-yl)-2-methylbenzamide

[0909]

H

\iE%
N
=
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N
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[0910] 75 mg (164 pmol)

4-{6-bromo-8-[(2-hydroxy-2-methylpropyl)aminolimidazo[1,2-b]pyridazin-3-yl}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 96a were transformed in analogy to example 305 using (2-
aminophenyl)methanol to give after working up and purification 2.0 mg (2%) of the title compound.

TH-NMR (DMSO-d6): 8= 0.49 (2H), 0.64 (2H), 1.18 (6H), 2.26 (3H), 2.78 (1H), 3.18 (2H), 4.54 (2H), 4.80 (1H), 5.35 (1
H), 5.96 (1 H), 6.46 (1 H), 7.03 (1 H), 7.24 (2H), 7.36 (1H), 7.77-7.91 (3H), 8.02 (1H), 8.06 (1H), 8.24 (1H) ppm.

Reference Example 435

4-(6-{[4-(2-aminoethyl)phenyllamino}-8-[(2-hydroxy-2-methylpropyl)amino] imidazo[1,2-b]pyridazin-3-yl)-N-cy-
clopropyl-2-methylbenzamide

[0911]
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[0912] 75 mg (164 pmol)

4-{6-bromo-8-[(2-hydroxy-2-methylpropyl)amino]imidazo[1,2-b]pyridazin-3-yI}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 96a were transformed in analogy to example 305 using 4-(2-
aminoethyl)aniline to give after working up and purification 11 mg (12%) of the title compound.

1H-NMR (DMSO-d6): 8= 0.51 (2H), 0.66 (2H), 1.18 (6H), 2.38 (3H), 2.59-2.65 (2H), 2.74-2.85 (3H), 3.15 (2H), 4.82 (1
H), 5.88 (1 H), 6.51 (1 H), 7.10 (2H), 7.34 (1 H), 7.58 (2H), 7.76 (1H), 7.84 (1H), 8.12 (1H), 8.32 (1H), 8.87 (1H) ppm.

Reference Example 436

N-cyclopropyl-4-{6-[(6-fluoropyridin-3-yl)oxy]-8-[(3,3,3-trifluoropropyl)amino] imidazo[1,2-b]pyridazin-3-yl}-2-
methylbenzamide

[0913]
F F
Fj\L Fj\L
NH NH
X / — > /
Br” NN oSN
b
~N
NP F NP
o H o H

[0914] 200 mg (415 wmol)

4-{6-bromo-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b]pyridazin-3-y[}-N-cyclopr opyl-2-methylbenzamide which was
prepared according to intermediate example 247a were transformed in analogy to example 51 using 6-fluoropyridin-3-
ol to give after working up and purification 4.8 mg (2%) of the title compound.

TH-NMR (DMSO-d6): 8= 0.47 (2H), 0.64 (2H), 2.13 (3H), 2.60-2.80 (3H), 3.61 (2H), 6.19 (1H), 7.17 (1H), 7.32 (1H), 7.60
(1H), 7.67 (1H), 7.77 (1H), 7.93 (1H), 8.04 (1 H), 8.22 (1 H), 8.26 (1 H) ppm.

Example 437

N-cyclopropyl-4-{6-(2-fluoro-4-methoxyphenoxy)-8-[(3,3,3-trifluoropropyl) amino]imidazo[1,2-b]pyridazin-3-yl}-
2-methylbenzamide

[0915]
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[0916] 400 mg (829 wmol)

4-{6-bromo-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-N-cyclopr opyl-2-methylbenzamide which was
prepared according to intermediate example 247a were transformed in analogy to example 51 using 2-fluoro-4-meth-
oxyphenol to give after working up and purification 194 mg (41%) of the title compound. TH-NMR (DMSO-d6): 5= 0.46
(2H), 0.64 (2H), 2.08 (3H), 2.60-2.80 (3H), 3.60 (2H), 3.78 (3H), 6.16 (1H), 6.84 (1H), 7.06 (1H), 7.15 (1H), 7.33 (1H),
7.61 (1H), 7.67-7.74 (2H), 7.94 (1H), 8.21 (1H) ppm.

N
O H

Reference Example 438

N-cyclopropyl-4-{6-(2-fluoro-4-methoxyphenoxy)-8-[(3,3,3-trifluoropropyl) amino]imidazo[1,2-b]pyridazin-3-
yl}benzamide

[0917]
FJ FJ
F F
NH NH
f\FN f\FN
X 4/ — > X /
Br N'N (0} N'N
JN FJ@ JN
N (o) N
O H Ve O H

[0918] 400 mg (854 wmol)

4-{6-bromo-8-[(3,3,3-trifluoropropyl)aminoclimidazo[1,2-b]pyridazin-3-yl}-N-cyclopr opylbenzamide which was prepared
according to intermediate example 438a were transformed in analogy to example 51 using 2-fluoro-4-methoxyphenol
to give after working up and purification 219 mg (46%) of the title compound.

TH-NMR (DMSO-d6): §= 0.53 (2H), 0.66 (2H), 2.69 (2H), 2.79 (1H), 3.60 (2H), 3.81 (3H), 6.17 (1 H), 6.85 (1 H), 7.08 (1
H), 7.34 (1 H), 7.65 (2H), 7.74 (1 H), 7.89 (2H), 8.01 (1 H), 8.40 (1 H) ppm.

Intermediate example 438a
4-{6-bromo-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b]pyridazin-3-yl}-N-cyclopr opylbenzamide

[0919]
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[0920] 1.50 g (3.45 mmol)
6-bromo-3-iodo-N-(3,3,3-trifluoropropyl)imidazo[1,2-b]pyridazin-8-amine which was prepared according to intermediate

example 247b were transformed in analogy to intermediate example 1a using [4-(cyclopropylcarbamoyl)phenyllboronic
acid to give after working up and purification 1.05 g (65%) of the title compound.

Reference Example 439

N-cyclopropyl-2-methyl-4-{6-(pyridin-3-ylamino)-8-[(3,3,3-trifluoropropyl) amino]imidazo[1,2-b]pyridazin-3-
yl}benzamide

[0921]
F b F i
F F
NH NH
) A >=N
X .N / » x N /
Br™ °N HN™ °N

P2 G~ p

N
O H O H

[0922] 75 mg (156 pmol)

4-{6-bromo-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-N-cyclopr opyl-2-methylbenzamide which was
prepared according to intermediate example 247a were transformed in analogy to example 305 using pyridin-3-amine
to give after working up and purification 15.5 mg (19%) of the title compound.

TH-NMR (DMSO-d6): 8= 0.51 (2H), 0.66 (2H), 2.38 (3H), 2.68 (2H), 2.81 (1 H), 3.51 (2H), 5.84 (1H), 7.29 (1H), 7.34
(1H), 7.38 (1H), 7.79 (1H), 7.80 (1H), 8.06 (1H), 8.10-8.16 (2H), 8.32 (1H), 8.80 (1H), 9.18 (1H) ppm.

Reference Example 440

N-cyclopropyl-4-{6-[(6-fluoropyridin-3-yl)amino]-8-[(3,3,3-trifluoropropyl) amino]imidazo[1,2-b]pyridazin-3-yl}-
2-methylbenzamide

[0923]
F i F
Fﬂ\L Fﬂ\L
NH NH
T A NzN
x> / — x> /
Br N'N HN N
| N
N N N
N F N
O H O H
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[0924] 75 mg (156 pmol)

4-{6-bromo-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b]pyridazin-3-y[}-N-cyclopr opyl-2-methylbenzamide which was
prepared according to intermediate example 247a were transformed in analogy to example 305 using 6-fluoropyridin-
3-amine to give after working up and purification 25.5 mg (30%) of the title compound.

TH-NMR (DMSO-d6): 8= 0.51 (2H), 0.66 (2H), 2.37 (3H), 2.68 (2H), 2.81 (1 H), 3.50 (2H), 5.80 (1 H), 7.12 (1 H), 7.34
(1 H),7.39 (1H),7.76-7.80 (2H), 8.00 (1 H), 8.16 (1 H), 8.31 (1 H), 8.51 (1 H), 9.21 (1 H) ppm.

Example 441

N-cyclopropyl-4-{6-[2-hydroxy-3-(propan-2-yl)phenoxy]-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b]pyri-
dazin-3-yl}-2-methylbenzamide

[0925]

F F

i’\L E’\L

NH

NH
cr. cr.
™ / — ™ /
| (o] N’N (o] N'N
NP NP
(o] H (0] H
[0926] 32 mg (56 pmol)

N-cyclopropyl-4-{6-[2-methoxy-3-(propan-2-yl)phenoxy]-8-[(3,3,3-trifluoropropyl)a mino]imidazo[1,2-b]pyridazin-3-yl}-
2-methylbenzamide which was prepared according to example 418 were transformed in analogy to example 280 to give
after working up and purification 8.2 mg (25%) of the title compound.

TH-NMR (DMSO-d6): 5= 0.46 (2H), 0.62 (2H), 1.07 (6H), 2.05 (3H), 2.69 (2H), 2.75 (1 H), 3.04 (1 H), 3.60 (2H), 6.14 (1
H), 6.76 (1 H), 6.82 (1 H), 7.03-7.09 (2H), 7.56 (1H), 7.62 (1H), 7.77 (1H), 7.93 (1H), 8.19 (1H), 9.37 (1H) ppm.

Reference Example 442

N-cyclopropyl-4-{6-[(4-fluoro-3-hydroxyphenyl)amino]-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b]pyridazin-
3-yl}-2-methylbenzamide

[0927]
FJ ]
Fﬂ\L F*L
NH NH
cr. oo
X / — X /
HN N'N HN N'N
. N HO@ JS
| F N F N
O H O H

[0928] 33 mg (61 pwmol)

N-cyclopropyl-4-{6-[(4-fluoro-3-methoxyphenyl)amino]-8-[(3,3, 3-trifluoropropyl)ami nolimidazo[1,2-b]pyridazin-3-yl}-2-
methylbenzamide which was prepared according to example 422 were transformed in analogy to example 280 to give
after working up and purification 9.3 mg (27%) of the title compound.

TH-NMR (DMSO-d6): 8= 0.51 (2H), 0.66 (2H), 2.36 (3H), 2.67 (2H), 2.81 (1 H), 3.47 (2H), 5.78 (1H), 7.00 (1H), 7.05
(1H), 7.20-7.27 (2H), 7.33 (1H), 7.78 (1H), 7.87 (1H), 8.06 (1H), 8.28 (1H), 8.79 (1H), 9.71 (1H) ppm.
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Reference Example 443

N-cyclopropyl-4-{6-[(5-hydroxy-2-methylphenyl)amino]-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b]pyri-
dazin-3-yl}-2-methylbenzamide

[0929]

F

S\ N

NH NH
s NS s N
HN N HN N
oﬁj JN HOC( N
| N N
O H O H

[0930] 10.5 mg (19 wmol)

N-cyclopropyl-4-{6-[(5-methoxy-2-methylphenyl)amino]-8-[(3,3,3-trifluoropropyl)a minolimidazo[1,2-b]pyridazin-3-yl}-2-
methylbenzamide which was prepared according to example 430 were transformed in analogy to example 280 to give
after working up and purification 2.0 mg (20%) of the title compound.

TH-NMR (DMSO-d6): 5= 0.47 (2H), 0.64 (2H), 2.11 (3H), 2.24 (3H), 2.69 (2H), 2.77 (1 H), 3.48 (2H), 5.94 (1 H), 6.42 (1
H), 6.95 (1 H), 7.10 (1 H), 7.16 (1 H), 7.20 (1 H), 7.65-7.95 (3H), 8.01 (1H), 8.21 (1H), 9.06 (1H) ppm.

Reference Example 444

N-cyclopropyl-4-{6-(2-fluoro-4-methoxyphenoxy)-8-[(tetrahydro-2H-pyran-4-ylmethyl)amino]imidazo[1,2-b]py-
ridazin-3-yl}benzamide

[0931]
7 ?
b,N /
Br \N'N / \
e © %
H
[0932] 400 mg (850 wmol)

4-{6-bromo-8-[(tetrahydro-2H-pyran-4-ylmethyl)amino]imidazo[1,2-b]pyridazin-3-yl }-N-cyclopropylbenzamide  which
was prepared according to intermediate example 444a were transformed in analogy to example 51 using 2-fluoro-4-
methoxyphenol to give after working up and purification 257 mg (54%) of the title compound.

TH-NMR (DMSO-d6): 8= 0.53 (2H), 0.66 (2H), 1.22 (2H), 1.62 (2H), 1.94 (1 H), 2.80 (1 H), 3.17-3.32 (4H), 3.81 (3H),
3.84 (2H), 6.12 (1 H), 6.84 (1 H), 7.07 (1 H), 7.34 (1H), 7.64 (2H), 7.74 (1H), 7.89 (2H), 7.98 (1H), 8.39 (1H) ppm.
Intermediate example 444a

4-{6-bromo-8-[(tetrahydro-2H-pyran-4-ylmethyl)amino]imidazo[1,2-b]pyridazin-3-yl }-N-cyclopropylbenzamide

[0933]
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O
(0]
Qg "
N
NH . f\é
X N /
KYN Br” N
/
Br \N'N\e

[ P
N
O H
[0934] 1.20 g (2.75 mmol)
6-bromo-3-iodo-N-(tetrahydro-2H-pyran-4-yimethyl)imidazo[1,2-b]pyridazin-8-amin e which was prepared according to

intermediate example 444b were transformed in analogy to intermediate example 1a using [4-(cyclopropylcarbamoyl)phe-
nyllboronic acid to give after working up and purification 1.08 g (84%) of the title compound.

Intermediate example 444b

6-bromo-3-iodo-N-(tetrahydro-2H-pyran-4-ylmethyl)imidazo[1,2-b]pyridazin-8-amin e

[0935]
o
Br
2NN — NH
Br \N'N\/e AN
! B SN %

[0936] 3.00 g (7.45 mmol) 6,8-dibromo-3-iodoimidazo[1,2-b]pyridazine which was prepared according to intermediate
example 96¢ were transformed in analogy to intermediate example 1 b using 1-(tetrahydro-2H-pyran-4-yl)methanamine
to give after working up and purification 2.81 g (81%) of the title compound.

Example 445

N-cyclopropyl-4-{6-(2-fluoro-4-methoxyphenoxy)-8-[(tetrahydro-2H-pyran-4-ylmethyl)amino]imidazo[1,2-b]py-
ridazin-3-yl}-2-methylbenzamide

[0937]
. %8
NH
Br \N'N / \ /
o’ N

[0938] 400 mg (826 wmol)

4-{6-bromo-8-[(tetrahydro-2H-pyran-4-ylmethyl)amino]imidazo[1,2-b]pyridazin-3-yl }-N-cyclopropyl-2-methylbenza-
mide which was prepared according to intermediate example 445a were transformed in analogy to example 51 using
2-fluoro-4-methoxyphenol to give after working up and purification 295 mg (65%) of the title compound.

TH-NMR (DMSO-d6): = 0.46 (2H), 0.63 (2H), 1.22 (2H), 1.62 (2H), 1.95 (1 H), 2.08 (3H), 2.77 (1 H), 3.19-3.27 (4H),
3.77 (3H), 3.83 (2H), 6.12 (1 H), 6.83 (1 H), 7.05 (1H), 7.14 (1H), 7.33 (1H), 7.61 (1H), 7.67-7.74 (2H), 7.91 (1H), 8.21
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(1H) ppm.
Intermediate example 445a
4-{6-bromo-8-[(tetrahydro-2H-pyran-4-ylmethyl)amino]imidazo[1,2-b]pyridazin-3-yl}-N-cyclopropyl-2-methylbenzamide

[0939]

N Br N

Br N\el P

[8 "
N
NH . h
> N /
=
X -

[0940] 1.58 g (3.62 mmol)

6-bromo-3-iodo-N-(tetrahydro-2H-pyran-4-ylmethyl)imidazo[1,2-b]pyridazin-8-amin e which was prepared according to
intermediate example 444b were transformed in analogy to intermediate example 1a using N-cyclopropyl-2-methyl-
4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzamide to give after working up and purification 1.05 g (57%) of the
title compound.

Reference Example 446

N-cyclopropyl-4-{8-[(2-hydroxy-2-methylpropyl)amino]-6-[(3-hydroxyphenyl) amino]imidazo[1,2-b]pyridazin-3-
yl}-2-methylbenzamide

[0941]
NH NH
HN N'N HN N’N

. JN HOJ@ JN

[0942] 30 mg (60 wmol)

N-cyclopropyl-4-{8-[(2-hydroxy-2-methylpropyl)amino]-6-[(3-methoxyphenyl)amino] imidazo[1,2-b]pyridazin-3-yl}-2-
methylbenzamide which was prepared according to example 403 were transformed in analogy to example 280 to give
after working up and purification 9.60 mg (31%) of the title compound.

TH-NMR (DMSO-d6): 8= 0.50 (2H), 0.65 (2H), 1.18 (6H), 2.37 (3H), 2.81 (1 H), 3.14 (2H), 4.81 (1H), 5.88 (1H), 6.33
(1H), 6.49 (1H), 6.94 (1H), 7.03 (1H), 7.23 (1H), 7.32 (1H), 7.77 (1H), 7.89 (1H), 8.12 (1H), 8.29 (1H), 8.77 (1H), 9.25
(1H) ppm.

Reference Example 447

N-cyclopropyl-4-{6-[(3,4-difluorophenyl)amino]-8-[(4,4,4-trifluorobutyl)amino] imidazo[1,2-b]pyridazin-3-yl}-2-
methylbenzamide

[0943]
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NH
S /
HN N’N
F
(0] F HNB O
[0944] 75 mg (151 pmol)

4-{6-bromo-8-[(4,4,4-trifluorobutyl)amino]imidazo[1,2-b]pyridazin-3-yl}-N-cyclopro pyl-2-methylbenzamide which was
prepared according to intermediate example 447a were transformed in analogy to example 305 using 3,4-difluoroaniline
to give after working up and purification 6.3 mg (7%) of the title compound.

TH-NMR (DMSO0-d6): 8= 0.51 (2H), 0.66 (2H), 1.86 (2H), 2.26-2.43 (2H), 2.36 (3H), 2.81 (1H), 3.32-3.38 (2H), 5.75 (1H),
7.20-7.39 (4H), 7.75 (1H), 7.81 (1H), 7.90 (1H), 7.99 (1H), 8.28 (1H), 9.14 (1H) ppm.

Z N
Y
\N N

HN

Intermediate example 447a

4-{6-bromo-8-[(4,4,4-trifluorobutyl)amino]imidazo[1,2-b]pyridazin-3-yI}-N-cyclopropyl-2-methylbenzamide

[0945]
FiF
F
FLF
NH
= /N
s N/
NH > Br” N
Z =N
/
Br \N‘N\e
|
aN O

N

[0946] 4,27 g (9.51 mmol)

6-bromo-3-iodo-N-(4,4,4-trifluorobutyl)imidazo[1,2-b]pyridazin-8-amine which was prepared according to intermediate
example 447b were transformed in analogy to intermediate example 1a using N-cyclopropyl-2-methyl-4-(4,4,5,5-tetram-
ethyl-1,3,2-dioxaborolan-2-yl)benzamide to give after working up and purification 2.37 g (50%) of the title compound.

Intermediate example 447b

6-bromo-3-iodo-N-(4,4,4-trifluorobutyl)imidazo[1,2-b]pyridazin-8-amine

[0947]
FF
Br
c /N
. \/8 —> NH
Br” "N~ | NN
N /
Br N'N\e
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[0948] 3.96 g (9.83 mmol) 6,8-dibromo-3-iodoimidazo[1,2-b]pyridazine which was prepared according to intermediate
example 96¢ were transformed in analogy to intermediate example 1b using 4,4 ,4-trifluorobutan-1-amine to give after
working up and purification 3.43 g (74%) of the title compound.

Reference Example 448

N-cyclopropyl-4-{6-[(5-fluoro-2-methylphenyl)amino]-8-[(4,4,4-trifluorobutyl) aminoJ]imidazo[1,2-b]pyridazin-3-
yl}-2-methylbenzamide

[0949]

[0950] 75 mg (151 pwmol)

4-{6-bromo-8-[(4,4,4-trifluorobutyl)aminolimidazo[1,2-b]pyridazin-3-yl}-N-cyclopro pyl-2-methylbenzamide which was
prepared according to intermediate example 447a were transformed in analogy to example 305 using 5-fluoro-2-meth-
ylaniline to give after working up and purification 10.5 mg (12%) of the title compound.

TH-NMR (CDCl3): 6= 0.63 (2H), 0.89 (2H), 2.00 (2H), 2.20-2.33 (2H), 2.30 (3H), 2.50 (3H), 2.92 (1H), 3.39 (2H), 5.62
(1H), 5.77 (1H), 5.92 (1H), 6.02 (1H), 6.70 (1H), 7.14 (1H), 7.40 (1H), 7.65 (1H), 7.76 (1H), 7.84 (1H), 7.87 (1H) ppm.

Reference Example 449

N-cyclopropyl-4-{6-[(3-fluoro-5-methylphenyl)sulfanyl]-8-[(4,4,4-trifluorobutyl) amino]imidazo[1,2-b]pyridazin-
3-yl}-2-methylbenzamide

[0951]
N FLF
NH NH
/
Br \N’N - F S \N’N /
AN © NH

[0952] 75 mg (151 pmol)

4-{6-bromo-8-[(4,4,4-trifluorobutyl)aminolimidazo[1,2-b]pyridazin-3-yl}-N-cyclopro pyl-2-methylbenzamide which was
prepared according to intermediate example 447a were transformed in analogy to example 51 using 3-fluoro-5-methyl-
benzenethiol to give after working up and purification 44.6 mg (50%) of the title compound.

TH-NMR (CDCly): 6= 0.63 (2H), 0.90 (2H), 1.97 (2H), 2.23 (2H), 2.36 (3H), 2.41 (3H), 2.92 (1H), 3.38 (2H), 5.79 (1 H),
5.87 (1 H), 5.91 (1 H), 6.96 (1 H), 7.17-7.29 (3H), 7.66 (1H), 7.69 (1H), 7.72 (1 H) ppm.
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Reference Example 450

N-cyclopropyl-4-{6-[(2,3-difluorophenyl)amino]-8-[(4,4,4-trifluorobutyl)amino] imidazo[1,2-b]pyridazin-3-yl}-2-
methylbenzamide

[0953]
FOF FOF
NH NH
AN=N Za)
Y Y
SN - AN SN
Ff)
F
HN. O HN O

[0954] 75 mg (151 pmol)

4-{6-bromo-8-[(4,4,4-trifluorobutyl)aminolimidazo[1,2-b]pyridazin-3-yl}-N-cyclopro pyl-2-methylbenzamide which was
prepared according to intermediate example 447a were transformed in analogy to example 305 using 2,3-difluoroaniline
to give after working up and purification 10.6 mg (12%) of the title compound.

TH-NMR (CDClj): 8= 0.63 (2H), 0.90 (2H), 2.03 (2H), 2.28 (2H), 2.52 (3H), 2.93 (1 H), 3.43 (2H), 5.64 (1H), 5.75 (1H),
5.91 (1H), 6.40 (1H), 6.81 (1H), 7.03 (1H), 7.40 (1H), 7.66 (1H), 7.78 (1H), 7.98 (1H), 8.07 (1H) ppm.

Reference Example 451

4-{6-[(5-chloro-2-methylphenyl)amino]-8-[(4,4,4-trifluorobutyl)aminolimidazo [1,2-b]pyridazin-3-yl}-N-cyclopro-
pyl-2-methylbenzamide

[0955]
FOF o F
NH NH
=z /N - /N
/ /
Br” SN > HNT SN
cr” i
HN. O HN. O

[0956] 75 mg (151 pmol)

4-{6-bromo-8-[(4,4,4-trifluorobutyl)amino]imidazo[1,2-b]pyridazin-3-yI}-N-cyclopro pyl-2-methylbenzamide which was
prepared according to intermediate example 447a were transformed in analogy to example 305 using 5-chloro-2-meth-
ylaniline to give after working up and purification 12.7 mg (14%) of the title compound.

TH-NMR (CDCl,): 8= 0.61 (2H), 0.88 (2H), 1.99 (2H), 2.17-2.38 (2H), 2.29 (3H), 2.48 (3H), 2.92 (1H), 3.38 (2H), 5.60
(1H), 5.73 (1H), 5.90 (1H), 5.98 (1H), 6.99 (1H), 7.13 (1H), 7.43 (1H), 7.65 (1H), 7.76 (1H), 7.91 (1H), 7.93 (1H) ppm.
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Example 452

N-cyclopropyl-4-{6-(3-fluoro-5-methylphenoxy)-8-[(4,4,4-trifluorobutyl)amino] imidazo[1,2-b]pyridazin-3-yl}-2-
methylbenzamide

[0957]
FLF FOF
NH NH
/
SN Tk oSN
H
HN O o” N\

[0958] 75 mg (151 pmol)

4-{6-bromo-8-[(4,4,4-trifluorobutyl)aminolimidazo[1,2-b]pyridazin-3-yl}-N-cyclopro pyl-2-methylbenzamide which was
prepared according to intermediate example 447a were transformed in analogy to example 51 using 3-fluoro-5-methyl-
phenol to give after working up and purification 27.7 mg (32%) of the title compound.

TH-NMR (CDCly): 8= 0.60 (2H), 0.88 (2H), 2.04 (2H), 2.28 (2H), 2.34 (3H), 2.37 (3H), 2.90 (1H), 3.46 (2H), 5.81-5.89
(3H), 6.77-6.87 (3H), 7.27 (1H), 7.66 (1H), 7.73 (1 H), 7.77 (1 H) ppm.

Reference Example 453

4-{6-(cyclopentylamino)-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b] pyridazin-3-yl}-N-cyclopropyl-2-methyl-
benzamide

[0959]

s il

Z =N Z NN
x> LN > LN /
HN™ N —» HN™ N
HN © HN ©

[0960] To a solution of 90 mg (153 pumol) ert-butyl
{6-(cyclopentylamino)-3-[4-(cyclopropylcarbamoyl)-3-methylphenyllimidazo[1,2-b]p yridazin-8-ylI}(3,3,3-trifluoropro-
pyl)carbamate which was prepared according to intermediate example 453a in 1 mL dichloromethane were added 177
wL trifluoroacetic acid and the mixture was stirred for 2 hours at 23°C. The mixture was poured into water and extracted
with dichloromethane. The organic phase was washed with sodium hydrogencarbonate solution and dried over sodium
sulfate. After filtration and removal of solvent the residue was purified by chromatography to give 64.1 mg (82%) of the
title compound.

TH-NMR (DMSO0-d6): §= 0.50 (2H), 0.64 (2H), 1.44-1.72 (6H), 1.90-2.05 (2H), 2.34 (3H), 2.62 (2H), 2.79 (1H), 3.41 (2H),
3.99 (1H), 5.57 (1H), 6.43 (1H), 6.92 (1H), 7.30 (1H), 7.73 (1H), 7.98 (1H), 8.17 (1H), 8.24 (1H) ppm.
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Intermediate example 453a

4-{6-(cyclopentylamino)-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b]pyridazin-3-yI}-N -cyclopropyl- 2 -methylbenza-
mide

[0961]

[0962] 135 mg (250 pmol) tert-butyl
[6-(cyclopentylamino)-3-iodoimidazo[1,2-b]pyridazin-8-yl](3,3,3-trifluoropropyl)car bamate which was prepared accord-
ing to intermediate example 453b were transformed in analogy to intermediate example 1a using [4-(cyclopropylcar-
bamoyl)-3-methylphenyl]boronic acid to give after working up and purification 101 mg (65%) of the title compound.

Intermediate example 453b

tert-butyl [6-(cyclopentylamino)-3-iodoimidazo[1,2-b]pyridazin-8-yl](3,3, 3-trifluoropropyl) carbamate

[0963]
F F
F F

ﬂ\L K *L K

N 0] N 0]

AN\ =N —> AN\ =N

J:kr y Jf\r /

HN N’N\) HN N’N\e

O ol
[0964] 197 mg (405 pmol) tert-butyl
[6-(cyclopentylamino)imidazo[1,2-b]pyridazin-8-yl](3,3,3-trifluoropropyl)carbamate which was prepared according to in-
termediate example 453c were transformed in analogy to intermediate example 96c¢ to give after working up and puri-
fication 141 mg (58%) of the title compound.
Intermediate example 453c

tert-butyl [6-(cyclopentylamino)imidazo[1,2-b]pyridazin-8-yl](3,3,3-trifluoropropyl)carbamate

[0965]
F
F
F F J< Fj\L OJ<
F>k1\ 0 Ao
NAO >
N

N
HN

N

B SN Y

250



10

15

20

25

30

35

40

45

50

55

EP 2 614 063 B1
[0966] 200 mg (489 pmol) tert-butyl
(6-bromoimidazo[1,2-b]pyridazin-8-yl)(3,3,3-trifluoropropyl)carbamate which was prepared according to intermediate
example 453d were transformed in analogy to intermediate example 305 using cyclopentanamine to give after working
up and purification 205 mg (101 %) of the title compound that contains some reagent.
Intermediate example 453d

tert-butyl (6-bromoimidazo[1,2-b]pyridazin-8-yl)(3,3,3-triflucropropyl)carbamate

[0967]

F
N <
— NAO
= A N=N
o Pey,

[0968] To a solution of 1.88 g (6.08 mmol)

6-bromo-N-(3,3,3-trifluoropropyl)imidazo[1,2-b]pyridazin-8-amine which was prepared according to intermediate exam-
ple 453e in 7.0 mL tetrahydrofuran were added 2.92 g di-tert-butyl dicarbonate, 74.3 mg N,N-dimethylpyridin-4-amine
and the mixture was heated for 2 hours at 55°C. Ethyl acetate was added and the organic phase was washed with
saturated sodium hydrogencarbonate solution and dried over sodium sulfate. After filtration and removal of solvent the
residue was purified by chromatography to give 2.15 g (82%) of the title compound.

Intermediate example 453e

6-bromo-N-(3,3,3-trifluoropropyl)imidazo[1,2-b]pyridazin-8-amine

[0969]
e F
Br Fj\L
ZN=N — > NH
S .N\/) N
Br N =z :/)
B SN

[0970] 5.00 g (18.06 mmol) 6,8-dibromoimidazo[1,2-b]pyridazine which was prepared according to intermediate ex-
ample 96d were transformed in analogy to intermediate example 1b using 3,3,3-trifluoropropan-1-amine to give after
working up and purification 3.04 g (49%) of the title compound.

Reference Example 454

N-cyclopropyl-4-{6-[(3-hydroxy-2-methylphenyl)amino]-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b]pyri-
dazin-3-yl}-2-methylbenzamide

[0971]
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F F

N N

NH NH

AN A =N

X N / x> N /

HN N —_— HN N
H

NO HNO

[0972] 14.1 mg (26 wmol)

N-cyclopropyl-4-{6-[(3-methoxy-2-methylphenyl)amino]-8-[(3,3,3-trifluoropropyl)a minolimidazo[1,2-b]pyridazin-3-yl}-2-
methylbenzamide which was prepared according to example 426 were transformed in analogy to example 280 to give
after working up and purification 4.7 mg (33%) of the title compound.

TH-NMR (DMSO-d6): 8= 0.48 (2H), 0.64 (2H), 2.04 (3H), 2.23 (3H), 2.60-2.82 (3H), 3.48 (2H), 5.94 (1H), 6.58 (1H), 6.95
(1H), 7.06-7.29 (3H), 7.79 (1H), 7.81 (1H), 7.93 (1 H), 8.03 (1 H), 8.22 (1 H), 9.24 (1 H) ppm.

Reference Example 455

4-{6-(cyclopentyloxy)-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b] pyridazin-3-yl}-N-cyclopropyl-2-methyl-
benzamide

[0973]

[0974] 32 mg (73 wmol)

6-(cyclopentyloxy)-3-iodo-N-(3,3,3-trifluoropropyl)imidazo[1,2-b]pyridazin-8-amine which was prepared according to in-
termediate example 455a were transformed in analogy to intermediate example 1a using [4-(cyclopropylcarbamoyl)-3-
methylphenyl]boronic acid to give after working up and purification 17.4 mg (47 %) of the title compound.

TH-NMR (CDCl3): 6= 0.65 (2H), 0.91 (2H), 1.50-1.73 (6H), 1.84 (2H), 2.40 (2H), 2.48 (3H), 2.94 (1H), 4.08 (2H), 4.82
(1H), 5.26 (1H), 5.93 (1H), 7.10 (1H), 7.13 (1H), 7.40 (1 H), 7.45 (1 H), 7.64 (1 H) ppm.

Intermediate example 455a
6-(cyclopentyloxy)-3-iodo-N-(3,3,3-trifluoropropyl)imidazo[1,2-b]pyridazin-8-amine

[0975]
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[0976] 42 mg (134 pmol)

6-(cyclopentyloxy)-N-(3,3,3-trifluoropropyl)imidazo[1,2-b]pyridazin-8-amine which was prepared according to interme-
diate example 455b were transformed in analogy to intermediate example 96c¢ to give after working up and purification
33 mg (56%) of the title compound.

Intermediate example 455b

6-(cyclopentyloxy)-N-(3,3,3-triflucropropyl)imidazo[1,2-b]pyridazin-8-amine

[0977]

FJ FJ
Fj\L ok Fj\L
NAO NH
Y\ —_— Z =N
o o

[0978] 361 mg (max. 784 pmol) tert-butyl
[6-(cyclopentyloxy)imidazo[1,2-b]pyridazin-8-yl](3,3,3-trifluoropropyl)carbamate which was prepared according to inter-
mediate example 455¢ were transformed in analogy to example 453 to give after working up and purification 43 mg
(17%) of the title compound.

Intermediate example 455¢

tert-butyl [6-(cyclopentyloxy)imidazo[1,2-b]pyridazin-8-yl](3,3,3-trifluoropropyl)carbamate

[0979]
F
F
F F J< Fj\ OJ<
Fj\L o) A
N/go —
Z =N
(O]
S J
Br N,N\) G
[0980] 321 mg (784 pmol) tert-butyl
(6-bromoimidazo[1,2-b]pyridazin-8-yl)(3,3,3-triflucropropyl)carbamate which was prepared according to intermediate

example 453d were transformed in analogy to intermediate example 51 using cyclopentanol to give after working up
361 mg of the title compound that contains starting material and products in which the carbanate was cleaved.
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Reference Example 456

N-cyclopropyl-4-{6-[(5-hydroxy-2-methylphenyl)amino]-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b]pyri-
dazin-3-yl}-2-methylbenzamide

[0981]
E F E F
Fj\L Fj\L
NH NH
Z =N Z NN
X, N / > N /
HN N —_— HN N
(l) OH
HN o HN ©

[0982] 10.5 mg (19 pwmol)

N-cyclopropyl-4-{6-[(5-methoxy-2-methylphenyl)amino]-8-[(3,3,3-trifluoropropyl)a minolimidazo[1,2-b]pyridazin-3-yl}-2-
methylbenzamide which was prepared according to example 430 were transformed in analogy to example 280 to give
after working up and purification 2.0 mg (18%) of the title compound.

TH-NMR (DMSO-d6): 8= 0.48 (2H), 0.64 (2H), 2.21 (3H), 2.24 (3H), 2.60-2.83 (3H), 3.48 (2H), 5.94 (1H), 6.42 (1H), 6.95
(1H), 7.10 (1H), 7.16 (1H), 7.20 (1H), 7.79-7.90 (3H), 8.01 (1H), 8.21 (1H), 9.06 (1H) ppm.

Reference Example 457

N-cyclopropyl-4-{6-[(4-fluoro-2-methoxyphenyl)amino]-8-[(4,4,4-trifluorobutyl)amino]imidazo[1,2-b]pyridazin-
3-yl}-2-methylbenzamide

[0983]
FOF FF
NH
S /
B SN - N
aNT 9

[0984] 150 mg (302p.mol)

4-{6-bromo-8-[(4,4,4-trifluorobutyl)amino]imidazo[1,2-b]pyridazin-3-yI}-N-cyclopro pyl-2-methylbenzamide which was
prepared according to intermediate example 447a were transformed in analogy to example 305 using 4-fluoro-2-meth-
oxyaniline to give after working up and purification 43.1 mg (24%) of the title compound.

1H-NMR (CDClj): 8= 0.65 (2H), 0.91 (2H), 2.02 (2H), 2.28 (2H), 2.54 (3H), 2.94 (1 H), 3.42 (2H), 3.92 (3H), 5.58 (1H),
5.66 (1H), 5.93 (1H), 6.63-6.71 (3H), 7.41 (1H), 7.63 (1 H), 7.81 (1 H), 8.01 (1 H), 8.28 (1 H) ppm.
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Example 458

N-cyclopropyl-4-{6-[2-fluoro-3-(methylsulfanyl)phenoxy]-8-[(2-hydroxy-2-methylpropyl)amino]imidazo[1,2-
b]pyridazin-3-yl}-2-methylbenzamide

[0985]

H H
=N Z NN
Y Y
B SN | o SN
FD
7
HN. O HN. O

[0986] 2.00 g (4.36 mmol)

4-{6-bromo-8-[(2-hydroxy-2-methylpropyl)aminol]imidazo[1,2-b]pyridazin-3-yI}-N-cy clopropyl-2-methylbenzamide
which was prepared according to intermediate example 96a were transformed in analogy to example 51 using 2,3-
difluorophenol to give after working up and purification 4.6 mg (0.2%) of the title compound and 933 mg (42%) of the
title compound described in example 92.

TH-NMR (DMSO-d6): 8= 0.50 (2H), 0.67 (2H), 1.21 (6H), 2.14 (3H), 2.52 (3H), 2.80 (1H), 3.33 (2H), 4.78 (1H), 6.27
(1H), 7.05 (1H), 7.17 (1H), 7.26 (1H), 7.28-7.34 (2H), 7.64 (1 H), 7.70 (1 H), 7.95 (1 H), 8.23 (1 H) ppm.

Example 459

4-{6-(3-fluorophenoxy)-8-[(3,3,3-trifluoropropyl)aminolimidazo[1, 2-b] pyridazin-3-yl}-2-methyl-N-(1-methylcy-
clopropyl)benzamide

[0987]
E
E
F F Fj\L
Fj\L
NH
NH NN
A N=N > N /
Y, . 97w

X
(O]

(@)
HO NC

[0988] A mixture comprising 10.5 mg (22 pmol)
4-{6-(3-fluorophenoxy)-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b]pyridazin-3-yl| }-2-methylbenzoic acid which was
prepared according to intermediate example 459a, 3.94 mg 1-cyanocyclopropanaminium chloride, 12.6 mg N-[(dimeth-
ylamino)(3H-[1,2,3]triazolo[4,5-b]pyridin-3-yloxy)methylene]-N-methylm ethanaminium hexafluorophosphate, 4.06 mg
N,N-dimethylpyridin-4-amine and 0.5 mL N,N-dimethylformamide was stirred at 23°C overnight. The solventwas removed
and the residue purified by chromatography to give 4.5 mg (36%) of the title compound.

TH-NMR (DMSO-d6): 6= 1.21 (2H), 1.50 (2H), 2.16 (3H), 2.68 (2H), 3.60 (2H), 6.14 (1H), 7.14 (2H), 7.25 (2H), 7.49
(1H), 7.67-7.76 (2H), 7.81 (1H), 7.97 (1H), 9.09 (1 H) ppm.
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Intermediate example 459a
4-{6-(3-fluorophenoxy)-8-[(3,3, 3-trifluoropropyl)aminolimidazo[1,2-b]pyridazin-3-y| }-2-methylbenzoic acid

[0989]

F F
- F
F
" NH
o SN s Nt/

—
o\’
F /@
§ F
o B OH
o

[0990] A mixture comprising 231.8 mg (451 pmol)
N-cyclopropyl-4-{6-(3-fluorophenoxy)-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b ]pyridazin-3-y[}-2-methylbenza-
mide which was prepared according to example 80 and 7.73 mL hydrobromic acid was heated at 120°C for 10 hours.
Water was added, the precipitate filtered off and purified by chromatography to give 74 mg (24 %) of title compound that
contained about 30% 4-{6-(3-fluorophenoxy)-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b]pyridazin-3-yl }-2-methylben-
zamide.

Example 460

4-{6-(3-fluorophenoxy)-8-[(3,3,3-trifluoropropyl)aminoj]imidazo[1,2-b] pyridazin-3-yl}-N-(1-methoxycyclopro-
pyl)-2-methylbenzamide

[0991]

F F
F Fj\L
Fj\L NH
NH Za S\
joe {

X N
s N/ — Q"N
ﬁ) j
F H
H

O © o)
/

N (0]

[0992] 10.5 mg (22 pmol)

4-{6-(3-fluorophenoxy)-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b]pyridazin-3-yl }-2-methylbenzoic acid which was
prepared according to intermediate example 459a were transformed in analogy to example 459 using 1-methoxycyclo-
propanaminium chloride to give after working up and purification 10.7 mg (85%) of the title compound.

TH-NMR (DMSO-d6): 8= 0.84 (2H), 0.97 (2H), 2.15 (3H), 2.68 (2H), 3.24 (3H), 3.60 (2H), 6.13 (1H), 7.09-7.16 (2H), 7.21
(1H), 7.25 (1H), 7.49 (1H), 7.67 (1H), 7.71 (1 H), 7.78 (1 H), 7.94 (1 H), 9.04 (1 H) ppm.

Example 461

4-{6-(3-fluorophenoxy)-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b] pyridazin-3-yl}-2-methyl-N-(1-methylcy-
clopropyl)benzamide

[0993]
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F

N al

NH

NH NN
Z =N s N
s N / —_— (@] N
O~ "N’
0 FJ@
F HN O

[0994] 10.5 mg (22 pmol)

4-{6-(3-fluorophenoxy)-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b]pyridazin-3-yl }-2-methylbenzoic acid which was
prepared according to intermediate example 459a were transformed in analogy to example 459 using 1-methylcyclo-
propanaminium chloride to give after working up and purification 12.0 mg (98%) of the title compound.

TH-NMR (CDCly): 8= 0.74 (2H), 0.85 (2H), 1.51 (3H), 2.31 (3H), 2.58 (2H), 3.68 (2H), 5.89 (1H), 5.99 (1H), 6.07 (1H),
6.94-7.09 (3H), 7.23 (1H), 7.39 (1H), 7.61 (1H), 7.73 (2H) ppm.

Reference Example 462

3-(3-amino-1H-indazol-6-yl)-6-(3-fluorophenoxy)-N-(3,3,3-trifluoropropyl) imidazo[1,2-b]pyridazin-8-amine

[0995]
CF
F i Fj\L
F>KL NH
NH HO. ,-OH N
=~ =N s N/
N /N\/g + + HN-NH, — F o N
F O N E
Br
Ul
HN
N N~ "NH,

[0996] 42 mg (100 pmol)

3-bromo-6-(3-fluorophenoxy)-N-(3,3,3-trifluoropropyl)imidazo[1,2-b]pyridazin-8-am ine which was prepared according
to intermediate example 462a were transformed in analogy to example 101 using (4-cyano-3-fluorophenyl)boronic acid
to give 2-fluoro-4-[6-(3-fluoro-phenoxy)-8-(3,3,3-trifluoro-propylamino)-imidazo[1,2-b]pyri dazin-3-yl]-benzonitrile. 62 uL
(2 mmol) hydrazine hydrate were added and the mixture was heated at 80°C overnight. After working up and purification
5.1 mg (11%) of the title compound were obtained.

UPLC-MS: RT = 1.14, MWfound = 472.4, MWcalc = 471.4. 1 H-NMR (300 MHz ,DMSO-d6), § [ppm]= 2.65 (3H), 3.58
(3H), 5.32 (2H), 6.06 (1H), 7.00-7.21 (3H), 7.38 (1H), 7.49 (1H), 7.59 (1H), 7.73 (1H), 7.83 (1H), 7.91 (1H), 11.31 (1H)

Intermediate example 462a 3-bromo-6-(3-fluorophenoxy)-N-(3,3,3-trifluoropropyl)imidazo[1,2-b]pyridazin-8-am ine

[0997]

F F

2 £y

NH

NH
+ V.

F OH > N
\N/N% F o7 N \2
Br Br

Br
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[0998] 448.9 mg (1.16 mmol)

3,6-dibromo-N-(3,3,3-trifluoropropyl)imidazo[1,2-b]pyridazin-8-amine which was prepared according to intermediate ex-
ample 462b were transformed in analogy to example 51 using 3-fluorophenol to give after working up and purification
105.7 mg (22%) of the title compound.

TH-NMR (300 MHz ,DMSO-dg), § [ppm]= 2.55-2.73 (2H), 3.55 (2H), 6.06 (1 H), 7.00-7.09 (2H), 7.11-7.22 (1 H), 7.33-7.49
(1 H),7.56 (1H),7.82(1H)

Intermediate example 462b

3,6-dibromo-N-(3,3,3-trifluoropropyl)imidazo[1,2-b]pyridazin-8-amine

[0999]
B F "
r
E F F>‘wNH
N
= = F
- /N\/g + >§ - = =N
Br N Y/,
— + /N
Br cl NH, Br \N \8

Br

[1000] 3,6-dibromo-N-(3,3,3-trifluoropropyl)imidazo[1,2-b]pyridazin-8-amine 3.00 g (8.43 mmol) 3,6,8-tribromoimida-
zo[1,2-b]pyridazine which was prepared according to intermediate example 462c were transformed in analogy to inter-
mediate example 1b using 3,3,3-trifluoropropan-1-aminium chloride to give after working up and purification 2.97 g (91%)
of the title compound.

TH-NMR (300 MHz ,DMSO-dg), 8 [ppm]= 2.52-2.73 (2H), 3.56 (2H), 6.45 (1 H), 7.61 (1H), 8.01 (1H)

Intermediate example 462¢
3,6,8-tribromoimidazo[1,2-b]pyridazine

[1001]

Br Br
= /N = /N
—_—
> _N \/) S /
Br N Br N
Br

[1002] To a stirred suspension of 100.00 g (361.1 mmol) 6,8-dibromoimidazo[1,2-b]pyridazine, which was prepared
according to intermediate example 96d, in 1.6 L acetic acid were added 69.2 g (433.3 mmol) bromine at rt and the
mixture was stirred for 1 h. The precipitate was filtered, washed with water and dissolved in 10 L DCM. The organic
Uphase was washed with saturated sodium hydrogen carbonate solution, dried over sodium sulfate, filtered and evap-
orated to give 81.99 g (64%) of the title compound.

1H-NMR (400 MHz, DMSO-dg), § [ppm]= 7.96 (1H), 8.04 (1H).

Reference Example 463
N-cyclopropyl-4-{6-(3-fluorophenoxy)-8-[(3,3,3-trifluoropropyl)aminolimidazo [1,2-b]pyridazin-3-yl}benzamide

[1003]
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F
F

F F

; HO\B/OH
F>KL NH
N Vi
=N F o
N N\/g + HN o
F o~ "N A
Br
S
[1004] 42 mg (100 pmol) 3-bromo-6-(3-fluorophenoxy)-N-(3,3,3-trifluoropropyl)imidazo[1,2-b]pyridazin-8-am ine
which was prepared according to intermediate example 462a were transformed in analogy to example 101 using [4-(cy-
clopropylcarbamoyl)phenyl]boronic acid to give after working up and purification 2.9 mg (5%) of the title compound.
UPLC-MS: RT = 1.31, MWy g = 500.5, MW, = 499.5. TH-NMR (300 MHz ,DMSO-dg), & [ppm]= 0.52 (2H), 0.66 (2H),

2.67 (2H), 2.79 (1 H), 3.59 (2H), 6.14 (1 H), 7.08-7.17 (2H), 7.24 (1H), 7.33-7.60 (2H), 7.68 (1H), 7.77 (1H), 7.95 (1H),
8.01 (1H), 8.40 (1 H)

Reference Example 464

N-cyclopropyl-4-{6-[(5-fluoropyridin-3-yl)oxy]-8-[(3,3,3-trifluoropropyl)amino] imidazo[1,2-b]pyridazin-3-yl}-2-
methylbenzamide

[1005]
F
F
F F
F Fj\L
NH NH
= /N /N = /N
HO F
SN { ~ Q\ Vi
Br~ N | e Ny N
+ ~
N
o "E o’ I\K

[1006] 48 mg (100 wmol) 4-{6-bromo-8-[(3,3,3-trifluoropropyl)aminoc]imidazo[1,2-b]pyridazin-3-yl}-N-cyclopr opyl-2-
methylbenzamidewhich was prepared according to intermediate example 247a were transformed in analogy to example
51 using 5-fluoropyridin-3-ol to give after working up and purification 8.1 mg (16%) of the title compound.

UPLC-MS: RT = 1.19, MWy ng = 515.5, MWy = 514.5. TH-NMR (300 MHz, DMSO-dg), § [ppm]= 0.41-0.54 (2H),
0.58-0.71 (2H), 2.14 (3H), 2.59-2.85 (3H), 3.61 (2H), 6.21 (1H), 7.17 (1H), 7.61 (1H), 7.70 (1H), 7.81 (1H), 7.93 (1H),
7.95-8.06 (1H), 8.22 (1 H), 8.46-8.63 (2H)

[1007] The following compound examples were prepared analogously to the procedure described for example 51
using the appropriate phenols or anilines [LC-MS data such as retention time (RT in min) or observed mass peak were
collected using LC-MS Method A unless explicitly stated]:

259



10

15

20

25

30

35

40

45

50

55

EP 2 614 063 B1

-b]pyridazin-3-yl}benz amide

(1H), 7.54 (1H), 7.57 (1H),
7.62-7.65 (2H), 7.66-7.71

Example | Structure Name Analytical Data
. F RT = 1.2_5 MWioung = 529.5
F>KL MW, = 528.5
F NH 4-{6-(2-amino-5-fluoro TH-NMR (300 MHz ,DMSO-
N phenoxy)-8-[(3,3,3-trif dg), & [ppm]= 0.43-0.51 (2H),
465 - // luoropropyl)aminol]imi 0.58-0.69 (2H), 2.15 (3H),
o \N/N dazo[1,2-b]pyridazin-3 -yl}-N- | 2.60-2.82(3H),3.59(2H),4.83
NH cyclopropyl-2-m (2H), 6.10 (1H), 6.74-6.82
: ethylbenzamide (1H),6.85(1H),7.03(1H),7.15
HC (1H), 7.61-7.70 (2H), 7.84
7 ~NH
o (1H), 7.92 (1H), 8.22 (1H)
£ RT = 1.36 MW;y,nq = 551.6
F MW, = 550.6
F TH-NMR (600 MHz ,DMSO-
NH N-cyclopropyl-2-meth yl- dg), & [ppm]= 0.48-0.54 (2H),
466 (Ref N 4-{6-(1,2,3,4-tetrah 0.63-0.70 (2H), 1.76-1.82
ere nce - // ydroquinolin-8-yloxy)- (2H), 2.19 (3H), 2.66-2.78
Exa mpl o \N/N 8-[(3,3,3-trifluoroprop (4H), 2.80 (1H), 3.12-3.20
e) NH yl)amino]imidazo[1,2- (2H),3.61(2H),5.24(1H),6.08
b]pyridazin-3-yl}benza mide (1H),6.50(1H),6.82(1H),6.90
H,C (1H), 7.18 (1H), 7.60 (1 H),
~~NH
o 7.72-7.77 (1 H), 7.87 (1H),
7.95 (1H), 8.23 (1 H)
F RT = 1.19 MW;,,ng = 551.6
F MW, = 550.6
F TH-NMR (600 MHz ,DMSO-
dg), 8 [ppm]= 0.50-0.56 (2H),
NH N A IA(8- _ 6
o I | Nimmeiee e | oaarin 1.2
ere nce 7 5103 ’;’3 tqriﬂuoro o I)a?,n (3H),2.62 (2H), 2.69 (2H), 2.83
Exa mpl b inoJimidazo1 2—b]pr;/ri azins. | (11D, 3:44 @h, 3.84 @b,
®) 7 yI}-2-meth‘be enzamide 5.72(1H),6.86(1H),6.74(1H),
e ! 6.90-6.94 (1H),7.11(1H),7.27
H,C \/LNH (1H),7.84(1H),7.92(1H),7.96
% A (1H), 8.25 (1H), 9.29 (1H)
Isomer!
. F RT =1.01 MW;, g = 563.5
F‘ MW, = 562.5
N-cvclopropvl-2-meth vi- TH-NMR (600 MHz ,DMSO-
468 (Ref NH 4¥{6_[F(’2_5§0_ it dg), & [ppm]= 0.47-0.51 (2H),
ere nce f\fN ydroquinolin-8-’yl)oxy] 0:64-0.69 (2), 2.06 (31),
Exa mpl S -8-[(3,3,3-trifluoropro 2.71-2.82(3H),3.66(2H),6.25
P 07 N ™ P (1H),6.55 (1H), 7.08 (1H), 7.26
e) NH pyl)aminolimidazo[1,2 ' X '
H.C
3 O//

(1H),7.93 (1H),8.02 (1H), 8.20
(1H)
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(continued)

Example Structure Name Analytical Data
. F RT = 0.95 MW;,,q = 565.6
. MW, = 564.6
N-cyclopropyl-2-meth ylI- TH-NMR (300 MHz ,DMSO-
469 (Ref NH 4-{6-[(2-methyl-1,2, 3,4- dg), 8 [ppm]= 0.42-0.50 (2H),
ere nce o~ N tetrahydroisoquin olin-5- 0.58-0.68(2H),2.09(3H),2.28
Exa mol " N/ ylyoxy]-8-[(3,3, 3- (3H), 2.53 (2H), 2.60-2.81
o) P O N trifluoropropyl)amin (5H),3.51(2H),3.59(2H),6.11
H C/N olimidazo[1,2-b]pyrid azin-3- (1H), 6.97-7.06 (2H), 7.12
’ H.C yl}benzamide (1H), 7.16-7.24 (1H),
s o” NH 7.58-7.67 (2H),7.71(1H),7.91
(1H), 8.18 (1H)
i
F~ \L
H, “NH N-cyclopropyl-2-meth yl-
P o~ N -{6-(3- -
X 2N 4-{6-(3 methylp.hen OoXy) RT = 1.42 MWy, q = 510.5
470 PN N 8-[(3,3,3-trifluor MW = 500A
0T N \ opropyl)aminolimidaz o[1,2- cale '
7 b]lpyridazin-3-yl} benzamide
HC
o’ NH
RT = 1.34 MW;, 04 = 526.5
eF MW, = 5255
F*L TH-NMR (400 MHz ,DMSO-
N-cyclopropyl-4-{6-(4-
N metho:yphF;ncE)){y)-B{-[(g 3,3- | %) O [ppmI= 0.43-0.50 (2H),
HSC‘O\(j fL\(/N\ . " 0.60-0.68 (2H), 2.11 (3H),
< 3-yl}-2-meth ‘I ber?zyamide (2H),3.75(3H), 6.07 (1H), 6.99
HC T\ y y (2H), 7.13-7.22 (3H),
7.58-7.67 (2H),7.77 (1H),7.91
(1H), 8.19 (1H)
. F RT =1.36 MW;,,,q = 514.5
F>KL MWcaIc =513.5
TH-NMR (400 MHz ,DMSO-
NH N-cyclopropyl-4-{6-(4- ‘
F Z N fluoro);heioxF;/);-B-[{(S g 3- de), 5 [ppm]= 047 (2H), 0.63
- i Y (2H), 2.13 (3H), 2.60-2.73
472 N/ trifluoropropyl)ami
0~ N7

nolimidazo[1,2-b]pyri dazin-3-
yl}-2-methylb enzamide

(2H), 2.73-2.82 (1H), 3.60
(2H), 6.11 (1H), 7.16 (1H),
7.23-7.36 (4H), 7.60-7.70
(2H),7.72(1H),7.92 (1H), 8.20
(1H)
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(continued)

methylbenzami de

(1H), 7.84-7.93 (2H),

Example Structure Name Analytical Data
F
F
Fﬂ\L
NH N-cyclopropyl-4-{6-(2-
N fl h -8-[(3,3 ,3-
7 uorophenoxy)-8-((3,3 , RT = 1.36 MW;y g = 514.5
473 N/ trifluoropropyl)ami MW . =513.5
o N nolimidazo[1,2-b]pyri dazin-3- cale '
yl}-2-methylb enzamide
H,C
o’ NH
F
F
Fj\L
NH N-cyclopropyl-2-meth yl-
N 1B6-(D- -
N 4-{6-(2 methylp.hen OoXy) RT = 1.40 MW, g = 5105
474 - N/ 8-[(3,3,3-trifluor MW = 509.5
o N opropyl)aminolimidaz o[1,2- calc '
3 b]pyridazin-3-yl} benzamide
H,C
o7 NH
F
F
|E>KL
F NH N-cyclopropyl-4-{6-(3-fluoro-4-
/O N -8- -
H,C = mgthoxyphen oxy)' 8 [.(3,.3,3 RT = 1.35 MWy = 544.5
475 - N/ trifluor opropyl)amino]imidaz MW =543 5
o o[1,2-b]pyridazin-3-yl} -2- cale '
methylbenzamide
H,C
Y o
. F RT = 0.89 MWq,,nq = 554.5
|:>k\L MWcaIc =553.5
NH 4-(6-{[4-(acetylamino) pyridin- | TH-NMR (300 MHz ,DMSO-
476 (Ref N N 3-ylloxy}-8-[(3 ,3,3- dg), 8 [ppm]= 0.44-0.55 (2H),
ere nce [ - ~ trifluoropropyl)a 0.60-0.69 (2H), 2.20-2.27
Exa mpl “ g \N/N / minoJimidazo[1,2-b]py ridazin- | (3H), 2.36 (3H), 2.65-2.85
e) OKNH 3-yl)-N-cyclopr opyl-2- (3H),3.69(2H),6.76 (1H),7.38

7.95-8.04 (2H), 8.09 (1H),
8.23-8.34 (3H), 8.36 (1H)
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(continued)

Example Structure Name Analytical Data
. F RT = 1.28 MW;y,nq = 529.5
F>KL MW, = 528.5
. TH-NMR (300 MHz ,DMSO-
NH 4:6'(2'amé”°f§'§c;r$ dg), 5 [ppMI= 0.42-0.53 (2H),
fY/N oopopyhamnam | 058089 @H). 213 (31
477 " N/ dazo[1,2-b]pyridazin-3 -yI}-N- 2.59-2.85 (3H), 3.50-3.66
F o” N ‘ | > (2H), 4.98 (2H), 6.11 (1H),
NH, ey 6.53-6.63 (1H), 6.93 (1H),
e ethylbenzamide 6.96-7.03 (1H), 7.14 (1H),
’ o’ NH 7.60-7.68 (2H), 7.80 (1H),
7.89-7.95 (1H), 8.22 (1H)
F RT = 1.10 MW;y,nq = 529.5
F MW o1 = 528.5 TH-NMR (300
F>KL MHz
NH N-cyclopropyl-4-{6-[(2 -flucro- | ,DMSO-dg), 5 [ppm]=
478 (Ref O,_,/[ka 6-hydroxyphen yl)amino]- 0.42-0.52 (2H), 0.59-0.69
ere nce 7 8-[(3,3,3-tri (2H), 2.17 (3H), 2.58-2.82
Exa mpl N \N/N 7 fluoropropyl)aminolim (3H), 3.49 (2H), 5.89 (1H),
e) idazo[1,2-b]pyridazin-3-yl}-2- | 6.67-6.77 (2H), 6.99-7.10
methylbenzami de (1H), 7.10-7.19 (2H),
HC ) 7.68-7.75(1H),7.77 (1H),7.92
o N (1H),7.87 (1H),8.21 (1H),9.78
(1H)Isomer
. F RT = 1.41 MW;,,nq = 510.5
Fj\L MW, = 509.5
NH N-cyclopropyl-2-meth yl- TH-NMR (300 MHz ,DMSO-
H,C =N 4-{6-(4-methylphen oxy)- dg), 8 [ppm]= 0.42-0.50 (2H),
479 O\ - N/ 8-[(3,3,3-trifluor 0.59-0.67 (2H),2.09(3H),2.31
07 N7 opropyl)aminolimidaz o[1,2- (3H), 2.59-2.82 (3H), 3.58
blpyridazin-3-yl} benzamide (2H),6.09(1H),7.15(3H),7.25
H.C (2H), 7.60-7.68 (2H), 7.75
° o~ NH (1H), 7.92 (1H), 8.21 (1H)
. F RT = 1.25 MW;y,nq = 529.5
F>KL MW,y = 528.5 TH-NMR (300
MHz
NH
N-cyclopropyl-4-{6-[(4 -fluoro- | ,DMSO-dg), § [ppm]=
480 (Ref 2-hydroxyphen yl)amino]- 0.45-0.55 (2H), 0.60-0.71
ere nce 8-[(3,3,3-tri (2H),2.33(3H),2.67 (2H),2.80
Exa mpl fluoropropyl)aminolim (1H), 3.43-3.53 (2H), 6.21
e) idazo[1,2-b]pyridazin-3-yl}-2- | (1H), 6.53-6.63 (1H), 6.67

methylbenzami de

(1H),7.18 (1H),7.30 (1H), 7.76
1H), 7.78-7.86 (1H), 7.90

), 7.98-8.14 (3H), 8.28

)

(
(
(1H), 10.28 (1H)

1H
1H
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(continued)

Example Structure Name Analytical Data
. RT = 0.84 MW;,,nq = 512.5
. MW g1 = 511.5 TH-NMR (300
MHz
N-cyclopropyl-4-{6-[(3
NH - ) ,DMSO-dg), & [ppm]=
481 (Ref N -hydroxypyridin-4-yl)a mino]- 0.47-0 566()2H)[p§6;-0 71
ere nce N‘ o ~ 8-(3,3,3-trifluo e e
P - N/ L (2H),2.39(3H),2.68(2H),2.82
Exa mpl N~ ropropyl)amino]imidaz o[1,2- (1H), 3.45-3.56 (2H), 6.46
e) blpyridazin-3-yl} -2- (1H), 7327 42 (2H)‘
e methylbenzamide 7.77-7.85(2H),7.88 (1H), 8.00
¢ o’ NH (1H),8.06 (1H),8.14 (2H),8.29
N (2H)

Reference Example 482

N-cyclopropyl-2-methyl-4-{6-(1-phenylethenyl)-8-[(3,3,3-trifluoropropyl)amino] imidazo[1,2-b]pyridazin-3-

yl}benzamide

[1008]

[1009]

M
g‘Br

To a stirred solution of 24 mg (50 pwmol) 4-{6-bromo-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b]pyridazin-3-

yl}-N-cyclopr opyl-2-methylbenzamide which was prepared according to intermediate example 247a in 1 mL THF is
dropwise added 1.0 mL (0.5 mmol) of a 0.5 M solution of bromo(1-phenylethenylymagnesium in THF at rt. After stirring
overnight at rt, the mixture is heated at 50°C and stirred for 3 more days to give after working up and purification 1.7 mg
(5%) of the title compound.

UPLC-MS: RT = 1.36, MW, g = 506.5, MW, = 505.5. TH-NMR (400 MHz, DMSO-dg), § [ppm]= 0.42-0.50 (2H),
0.59-0.66 (2H), 2.15(3H), 2.61-2.71 (2H), 2.77 (1H), 3.60 (2H), 5.74 (1H), 5.99 (1H), 6.36 (1H), 7.16-7.20 (2H), 7.34-7.45
(3H), 7.55 (2H), 7.79-7.84 (1H), 7.86 (1H), 8.01 (1H), 8.22 (1H)

[1010] The following compound examples were prepared analogously to the procedure described for example 482
using the appropriate Grignard reagents [LC-MS data such as retention time (RT in min) or observed mass peak were
collected using LC-MS Method A unless explicitly stated]:
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Refer
ence
Exam

ple

Structure

Name

Analytical Data

483

N-cyclopropyl-4-{6-(3-fluoro-4-
methoxybenzyl)-8-[(3,3, 3-trifl
uoropropyl)aminolimidazo[1,2-
b]pyridazin-3-yl}-2-methylbenz
amide

RT = 1.33 MWjyyq = 542.5
MW gge = 541.5

calc

TH-NMR (400 MHz , DMSO-
dg), & [ppm]=0.47-0.53 (2H),
0.62-0.69 (2H), 2.32 (3H),
2.64 (2H), 2.77-2.84 (1H),
3.53 (2H), 3.76 (3H), 3.96
(2H), 6.20 (1H), 7.04-7.12
(2H), 7.17-7.23 (1H), 7.30
(1H), 7.47 (1H), 7.93-7.98
(3H), 8.27 (1H)

484

N-cyclopropyl-4-{6-(3-fluoro-4-

methylbenzyl)-8-[(3,3,3-trifluo

ropropyl)aminolimidazo[1,2-b]

pyridazin-3-yl}-2-methylbenza
mide

RT = 1.25 MW,y g = 526.5
MW gg1e = 525.5

TH-NMR (400 MHz , DMSO-
dg), 8 [ppm]=0.47-0.53 (2H),
0.62-0.68 (2H), 2.14-2.17
(3H), 2.31 (3H), 2.59-2.71
(2H), 2.80 (1H), 3.53 (2H),
3.99 (2H), 6.21 (1H), 7.06
(1H), 7.13 (1H), 7.16-7.22
(1H), 7.30 (1H), 7.47 (1H),
7.92-7.99 (3H), 8.27 (1H)

485

—=0
HNE

4-{6-(3-bromobenzyl)-8-[(3,3,3

-trifluoropropyl)aminolimidazo

[1,2-b]pyridazin-3-yl}-N-cyclop
ropyl-2-methylbenzamide

RT = 1.44 MWo,,,q = 573.4
MW,y = 572.4

calc

TH-NMR (400 MHz , DMSO-
dg),  [ppm]=0.47-0.53 (2H),
0.62-0.68 (2H), 2.33 (3H),
2.58-2.70 (2H), 2.80 (1H),
3.54 (2H), 4.03 (2H), 6.24
(1H), 7.27 (1 H), 7.31 (1H),
7.36 (1H), 7.39-7.44 (1H),
7.47-7.53 (1H), 7.57-7.61
(1H), 7.95 (3H), 8.27 (1H)

Example 486

N-cyclopropyl-4-{6-(3-fluorophenoxy)-8-[(3,3,3-trifluoro-2-hydroxypropyl) aminolimidazo[1,2-b]pyridazin-3-yl}-
2-methylbenzamide

[1011]
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F

F
OH
F
o.l.0
s NH
SN % F J@\ X, /
. N
F o N — ~ F 0 N
+H,N F
OH
NH

N
0 o

[1012] To a stirred solution of 96 mg (200 pwmol) N-cyclopropyl-4-[6-(3-fluorophenoxy)-8-(methylsulfonyl)imidazo[1,2-
b]pyridazin-3-y I]-2-methylbenzamide which was prepared according to intermediate example 486a in 2 mL NMP is
added 77.5 mg (0.6 mmol) 3-amino-1,1,1-trifluoropropan-2-ol and 77.5 mg (0.6 mmol) DIPEA and the mixture is heated
at 160°C for 30 min in a microwave oven. After working up and purification 10.5 mg (9%) of the title compound are obtained.
UPLC-MS: RT =1.23, MWyng = 530.5, MW, = 529.5)

Intermediate example 486a

N-cyclopropyl-4-[6-(3-fluorophenoxy)-8-(methylsulfonyl)imidazo[1,2-b]pyridazin-3-yl]-2-methylbenzamide

[1013]
NP
s~ O‘S/O
= =N o\\s//o 87 OH >~ =N
~ N/ oo K ~ N/
F K K F o” N
+ >
0. .0 0.0
s 87 .OH
OH oo

[1014] To a stirred solution of 4.96 g (11.06 mmol)
N-cyclopropyl-4-[6-(3-fluorophenoxy)-8-(methylsulfanyl)imidazo[1,2-b]pyridazin-3-y []-2-methylbenzamide which was
prepared according to intermediate example 486b in DMF (250 mL) were added 20.4 g (33.18 mmol) oxone in one
portion at rt. After reaction for 72 h, further 30 g (55 mmol) oxone are added and the mixture is heated at 70°C for one
hour. Extraction with ethyl acetate / water, filtration of the organic phase through a Whatman filter and evaporation of
the organic phase yielded the crude product (4.96 g, 93%) which was used without further purification.

TH-NMR (400 MHz , DMSO-dg), § [ppm]= 0.44-0.50 (2H), 0.64 (2H), 2.73-2.82 (1 H), 3.65 (3H), 7.19-7.24 (2H), 7.24-7 .29
(1 H), 7.39-7.45 (1 H), 7.53-7.61 (2H), 7.68 (1H), 7.72 (1H), 8.28 (1H), 8.37 (1 H)

Intermediate example 486b
N-cyclopropyl-4-[6-(3-fluorophenoxy)-8-(methylsulfanyl)imidazo[1,2-b]pyridazin-3-yl]-2-methylbenzamide

[1015]
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S/

N

“~F =~ =N

\/N/ /

Br N >~ _N
ol

—
te OH

Z7"NH H
ON& O/Nﬁ

[1016] 8g(19.2 mmol)4-[6-bromo-8-(methylsulfanyl)imidazo[1,2-b]pyridazin-3-yl]-N-cyclopropyl-2-methyl benzamide
which was prepared according to intermediate example 486¢ were transformed in analogy to example 51 using 3-
fluorophenol to give after working up and purification 4.96 g (46%) of the title compound.

TH-NMR (400 MHz ,DMSO-dg), & [ppm]= 0.44-0.50 (2H), 0.60-0.67 (2H), 2.13 (3H), 2.65 (3H), 2.76 (1H), 6.99 (1H),
7.15-7.25 (3H), 7.37 (1H), 7.49-7.56 (1H), 7.65 (1 H), 7.73 (1 H), 8.06 (1 H), 8.24 (1H)

Intermediate example 486¢

4-[6-bromo-8-(methylsulfanyl)imidazo[1,2-b]pyridazin-3-yl]-N-cyclopropyl-2-methylbenzamide

[1017]

[1018] 42.1g(113.9 mmol) 6-bromo-3-iodo-8-(methylsulfanyl)imidazo[1,2-b]pyridazine which was prepared according
to intermediate example 486d were transformed in analogy to example 1a using N-cyclopropyl-2-methyl-4-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)benzamide to give after working up and purification 17.78 g (34%) of the title com-
pound.

TH-NMR (300 MHz ,DMSO-dg), § [ppm]= 0.47-0.53 (2H), 0.62-0.70 (2H), 2.36 (4H), 2.64 (3H), 2.81 (1 H), 7.19 (1 H),
7.40 (1 H),7.86 (1H),7.90 (1 H), 8.12 (1 H), 8.31 (1H)

Intermediate example 486d

6-bromo-3-iodo-8-(methylsulfanyl)imidazo[1,2-b]pyridazine

[1019]

[1020] To a stirred solution of 51.2 g (146.8 mmol)
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6,8-dibromo-3-iodoimidazo[1,2-b]pyridazine which was prepared according to intermediate example 96¢ in NMP (450
mL) are added 12.35 g (176.2 mmol) sodium methanethiolate in one portion at 0° C. After reaction for 15 min, 700 mL
water are added and the precipitate is filtered off and dried. Trituration with ether, filtration and drying in vaccuo . yields
44.3 g (65%) of the title compound

TH-NMR (400 MHz ,DMSO-dg), & [ppm]= 2.62 (4H), 7.15 (1H), 7.75 (1 H)

[1021] The following compound examples were prepared analogously to the procedure described for example 486
using the appropriate amine [LC-MS data such as retention time (RT in min) or observed mass peak were collected
using LC-MS Method A unless explicitly stated]:
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EP 2 614 063 B1
Example 516

N-cyclopropyl-4-[6-(2,3-difluorophenoxy)-8-{[2-(methylsulfonyl)ethyl]Jamino} imidazo[1,2-b]pyridazin-3-yl]-2-
methylbenzamide

[1022]
0
S \S//
(e} I O// \L
NH F NH
7 N F N
N p
Br SL
- O N
+
HO F
7 H F H

[1023] 147 mg (300 wmol) 4-(6-bromo-8-{[2-(methylsulfonyl)ethyllamino}imidazo[1,2-b]pyridazin-3-yl)-N-cyclo propyl-
2-methylbenzamide which was prepared according to intermediate example 516a were transformed in analogy to ex-
ample 51 using 2,3-difluorophenol to give after working up and purification 38 mg (21%) of the title compound.
UPLC-MS: RT =1.14, MWy ng = 542.6, MW, = 541.6

Intermediate example 516a

4-(6-bromo-8-{[2-(methylsulfonyl)ethylJamino}imidazo[1,2-b]pyridazin-3-yl)-N-cyclopropyl-2-methylbenzamide

[1024]
0
s
09 ©
s NH
= =N N
> _N Y (0]
Br N H2N1‘| Br \N/N /
—
' I
O
H
o NH N

[1025] To a stirred solution of 1.12 g (2.5 mmol) 4-[6-bromo-8-(methylsulfonyl)imidazo[1,2-b]pyridazin-3-yl]-N-cyclo-
propyl-2-methyl benzamide which was prepared according to intermediate example 516b in 15 mL NMP is added 924
mg (7.5 mmol) 2-(methylsulfonyl)ethanamine and 1.94 g (15 mmol) DIPEA and the mixture is heated at 160°C for 4 h
in a heating block. After working up and without further purification 1.18 g (96%) of the title compound are obtained.
UPLC-MS: RT =0.95, MWy ng = 493.4, MW, = 492.4

Intermediate example 516b

4-[6-bromo-8-(methylsulfonyl)imidazo[1,2-b]pyridazin-3-yl]-N-cyclopropyl-2-methylbenzamide

[1026]
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- 0.9
S g7
N
N 0. .0
p 0.-0 o S o-OH - //
>~ _N - -
Br N R (e} (@] . K‘ Br >~ _N
K K
+
0. .0 0. .0
287 28I _OH
O TOH o o
Z7"NH K K H

[1027] 12 g (28.8 mmol) 4-[6-bromo-8-(methylsulfanyl)imidazo[1,2-b]pyridazin-3-yl]-N-cyclopropyl-2-methyl| benza-
mide which was prepared according to intermediate example 486b were transformed in analogy to intermediate example
486a to give after working up and purification 8.61 g (59%) of the title compound.

UPLC-MS: RT =0.98, MWy ng = 450.4, MW, = 449.4

[1028] The following compound examples were prepared analogously to the procedure described for example 516
using the appropriate phenol or aniline building block [LC-MS data such as retention time (RT in min) or observed mass

peak were collected using LC-MS Method A unless explicitly stated]:

Example Structure Name Analytical Data
HBC\S//O
g I
i NH N-cyclopropyl-4-[6-(5-
=N fluoro-2-methylpheno
517 o \N/N / xy)-8-{[2-(methylsulfo RT = 1.17 MW, nq = 538.6
nyl)ethyllamino}imida MW 5c = 537.6
3 zo[1,2-b]pyridazin-3-y I]-
2-methylbenzamide
H,C
HC. S RT = 1.?13 MW¢ g = 554.6
//S MW, = 553.6
(6]
F NH N-cyclopropyl-4-[6-(3- | TH-NMR (300 MHz ,DMSO-dg), §
Hac/o =N fluoro-4-methoxyphen [ppm]=0.43-0.51 (2H), 0.59-0.68
518 «~ N/ oxy)-8-{[2-(methylsulf (2H), 2.12 (3H), 2.77 (1H), 3.05
o N onyl)ethyllamino}imid (3H), 3.49 (2H), 3.73-3.81 (2H),
azo[1,2-b]pyridazin-3-yl]- | 3.84 (3H), 6.13 (1 H), 7.07 (1H),
2-methylbenzamid e 7.17 (1H), 7.19-7.26 (1H), 7.30 (1
HC Py H), 7.49-7.69 (2H), 7.77 (1H),

7.92 (1H), 8.20 (1H)
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EP 2 614 063 B1

(continued)

Example Structure Name Analytical Data
He. N RT =1.12 MWsyng = 554.6
’ \//S MW, = 553.6
o
NH N-cyclopropyl-4-[6-(2- | 'H-NMR (500 MHz DMSO-dg), §
HSC/O Z N fluoro-4-methoxyphen [ppm]=0.49-0.53 (2H), 0.66-0.71
519 o \N/N / oxy)-8-{[2-(methylsulf (2H), 2.13 (3H), 2.81 (1H), 3.11

onyl)ethyllamino}imid | (3H), 3.55 (2H), 3.82 (5H), 6.25
azo[1,2-bpyridazin-3-yll- | (1H),6.89 (1H),7.11 (1H),7.19 (1
2-methylbenzamid e H), 7.38 (1H), 7.66 (1H),
H,C . 7.74-7.79 (2H), 7.99 (1H), 8.26

¢ h (1H)

Example 520

4-{8-[(2-amino-2-methylpropyl)amino]-6-(3,4-difluorophenoxy)imidazo[1,2-b] pyridazin-3-yl}-N-cyclopropyl-2-
methylbenzamide

[1029]

Y w’%
NH
F Z =N
>~ _N / j@\ ~ N /
Br N F F o N
+1°
F

N
N X
[1030] 78 mg (171 wmol) 4-{8-[(2-amino-2-methylpropyl)amino]-6-bromoimidazo[1,2-b]pyridazin-3-yl}-N-cycl opropy!-
2-methylbenzamide which was prepared according to intermediate example 520a were transformed in analogy to ex-

ample 51 using 2,3-difluorophenol to give after working up and purification 8 mg (8%) of the title compound. UPLC-MS:
RT = 0.97 MW, nq = 507.5 MW, . = 506.5

calc
Intermediate example 520a

4-{8-[(2-amino-2-methylpropyl)amino]-6-bromoimidazo[1,2-b]pyridazin-3-yl}-N-cyclopropyl-2-methylbenzamide

[1031]
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NH,
00 h
N
S NH
=N N
S H,N ~ N/
Br Br™ N
NH, —>
+
Z7~NH y
O N

[1032] 449 mg (1 mmol) 4-[6-bromo-8-(methylsulfonyl)imidazo[1,2-b]pyridazin-3-yl]-N-cyclopropyl-2-methyl benza-
mide which was prepared according to intermediate example 516b were transformed in analogy to intermediate example
516a using 2-methylpropane-1,2-diamine to give after working up and purification 395 mg (86 %) of the title compound.
UPLC-MS: RT = 0.75, MWy g = 458.4, MW ;. = 457.4. TH-NMR (300 MHz, DMSO-dg), & [ppm]= 0.46-0.53 (2H),
0.62-0.69 (2H), 1.07 (6H), 2.35 (3H), 2.80 (1 H), 3.16 (2H), 6.50 (1H), 7.36 (1H), 7.85 (1H), 7.91 (1H), 7.93-7.96 (1H),
8.29 (1H)

[1033] The following compound examples were prepared analogously to the procedure described for example 520
using the appropriate phenol or aniline building block [LC-MS data such as retention time (RT in min) or observed mass

25

30

35

40

45

50

55

peak were collected using LC-MS Method A unless explicitly stated]:

Example | Structure Name Analytical Data
N RT = 0.97 MW, = 506.0 MW . =
HSC\E?}43 505.0
NH 4-{8-[(2-amino-2-methylp
Cl KYN ropylyamino]-6-(4-chlorop | TH-NMR (300 MHz ,DMSO-dg), § [ppm]=
5o \QO N henoxy)imidazo[1,2-bJpyr |  0.44-0.52 (2H), 0.59-0.68 (2H), 1.12
idazin-3-yl}-N- (6H),2.14(3H),2.77(1H), 3.27 (3H), 6.20
cyclopropyl -2- (1H), 7.11-7.22 (3H), 7.34 (1H),
H.C methylbenzamide 7.46-7.61 (2H), 7.62-7.68 (1H), 7.74
o N (1H), 7.92 (1H), 8.23 (1H)
NH RT = 0.76 MW,y g = 472.6 MW, =
*%C\%:ﬁHs 4716
" 4-{8-[(2-amino-2-meth
-{8-[(2-amino-2-methylp | , _
522 (Ref _~ ZN ropyl)amino]-6-(pyridin-3 | MR (300 MHz ,DMSO-dg), 5 [ppm]
e 1 ) oy imidazolT 2-ployri | =.0:43-0.50 (2H), 0.59-0.68 (2H), 1.14
senee Nx N y Vdazin_s_ - PYIL L (6H),2.12(3H), 2.76 (1H), 3.30 (3H), 6.27
5 P Y (1), 7.14 (1H), 7.40 (1H), 7.51 (1H),
rn;;lg;nZinﬂde 7.58-7.64 (1H), 7.69 (1H), 7.76-7.82
H,C y (1H),7.92(1H),8.21 (1H), 8.49 (1H), 8.57
o “& (1H)
Example 523

4-[6-(4-chlorophenoxy)-8-{[2-(dimethylamino)ethyl]lamino}imidazo[1,2-b] pyridazin-3-yl]-N-cyclopropyl-2-meth-

ylbenzamide

[1034]
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|
I /Nj\
NH NH
fkf/“ 0 A
Vi
Br \N/N ~ N/
HO o — © N

N O/Hh

[1035] 68 mg (150 pmol) 4-(6-bromo-8-{[2-(dimethylamino)ethyl]Jamino}imidazo[1,2-b]pyridazin-3-yl)-N-cycl opropyl-
2-methylbenzamide which was prepared according to intermediate example 523a were transformed in analogy to ex-
ample 51 using 4-chlorophenol to give after working up and purification 20 mg (27%) of the title compound.
UPLC-MS: RT = 0.97, MW ng = 506.0, MWy = 505.0. TH-NMR (300 MHz ,DMSO-dg), § [ppm]= 0.47 (2H), 0.59-0.68
(2H), 2.12 (3H), 2.18 (6H), 2.52 (2H), 2.76 (1 H), 3.39 (2H), 6.06 (1 H), 7.13-7.25 (2H), 7.27-7.35 (2H), 7.46-7.54 (2H),
7.63 (1 H), 7.72 (1H), 7.90 (1H), 8.22 (1H)

Intermediate example 523a

4-(6-bromo-8-{[2-(dimethylamino)ethyllamino}imidazo[1,2-b]pyridazin-3-yl)-N-cyclopropyl-2-methylbenzamide

[1036]
/N
o.ll_-
NH
= =N S
>~ _N / ~ _N
Br N \ Br N’
N NH, >
T
ZNH y

[1037] 449 mg (1 mmol) 4-[6-bromo-8-(methylsulfonyl)imidazo[1,2-b]pyridazin-3-yl]-N-cyclopropyl-2-methyl| benza-
mide which was prepared according to intermediate example 516b were transformed in analogy to intermediate example
516a using N,N-dimethylethane-1,2-diamine to give after working up and purification 367 mg (80%) of the title compound.
UPLC-MS: RT = 0.70, MWy nq = 458.4, MW, = 457.4. TH-NMR (300 MHz ,DMSO-dg), & [ppm]= 0.50 (2H), 0.65 (2H),
2.17 (6H), 2.35 (3H), 2.51 (2H), 2.80 (1H), 3.39 (2H), 6.38 (1H), 7.36 (1H), 7.44-7.50 (1H), 7.84 (1H), 7.91 (1H), 7.94
(1H), 8.28 (1H)

[1038] The following compound examples were prepared analogously to the procedure described for example 523
using the appropriate phenol or aniline building block [LC-MS data such as retention time (RT in min) or observed mass
peak were collected using LC-MS Method A unless explicitly stated]:
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Example | Structure Name Analytical Data
oH, RT = 0.74 MW,y 4 = 472.6
no ™ MW, = 471.6
1H-NMR (300 MHz ,DMSO-
NH

. dg), & [ppm]= 0.43-0.50 (2H),
524 (Ref N, N 't\‘h C?;Cr:s:)’zz: ‘t]ifn{lfo }fde'";e 0.59-0.67 (2H), 2.12 (3H), 2.20

ere nce Ny o )?lmidazo[‘l 2_:)’] (6H), 2.49-2.59 (2H), 2.76

Exa mpl o " : ridazi:-s- yl]-2-meth benz | (1), 3:37-3.47 (2H), 6.11
e) Py ;’mide y (1H),7.13 (1H),7.26 (1H), 7.51

(1H), 7.57-7.64 (1H), 7.68

H,C . (1H), 7.80 (1H), 7.88-7.92
o (1H),8.21 (1H),8.49 (1H), 8.57

ﬁ (1H)
Ll'Hs
_N
H,C \L
F NH
E f\TN N-cyclopropyl-4-[6-(3,4-diflu
- orophenoxy)-8-{[2-(dimethyl
: RT = 0.95 MW, 4 = 507.5
525 o SN 7 amino)ethylJamino}imidazo[ 1,2- MW =f°gg‘é 5
b]pyridazin-3-yl]-2-meth cale '
ylbenzamide
H.C
3
Y
0 Nﬁ
Example 526

N-cyclopropyl-4-[6-(2,3-difluorophenoxy)-8-{[(1-methylpiperidin-4-yl)methyl] amino}imidazo[1,2-b]pyridazin-3-
yl]-2-methylbenzamide

[1039]
N N
NH NH
= /N = /N
>~ /N / R — ~ /N /
Br N + F e} N
HO F E
F
H
7"NH 7
0 N

b T b
[1040] 90 mg (181 wmol) 4-(6-bromo-8-{[(1-methylpiperidin-4-yl)methyllamino}imidazo[1,2-b]pyridazin-3-yl) -N-cyclo-
propyl-2-methylbenzamide which was prepared according to intermediate example 526a were transformed in analogy
to example 51 using 2,3-difluorophenol to give after working up and purification 16 mg (15%) of the title compound.
UPLC-MS: RT = 0.97 MW nq = 547.6, MW, = 546.6. TH-NMR (300 MHz ,DMSO-dg), § [ppm]= 0.41-0.52 (2H),

0.58-0.69 (2H), 1.20 (2H), 1.67 (3H), 1.80 (2H), 2.11 (6H), 2.67-2.82 (3H), 3.22 (2H), 6.16 (1 H), 6.69-6.81 (1 H), 7.13
(1 H), 7.26-7.34 (2H), 7.42 (1H), 7.59 (1H), 7.67 (1H), 7.79 (1H), 7.92 (1H), 8.22 (1H).
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Intermediate example 526a
4-(6-bromo-8-{[(1-methylpiperidin-4-yl)methylJamino}imidazo[1,2-b]pyridazin-3-yl) -N-cyclopropyl-2-methylbenzamide

[1041]

fkr/N NH
~ N/ NH
B~ N : Z N
—N - S
+ Br N
o  TNH
A N

7N
(0]

R

[1042] 449 mg (1 mmol) 4-[6-bromo-8-(methylsulfonyl)imidazo[1,2-b]pyridazin-3-yl]-N-cyclopropyl-2-methyl| benza-
mide which was prepared according to intermediate example 516b were transformed in analogy to intermediate example
516a using 1-(1-methylpiperidin-4-yl)methanamine to give after working up and purification 460 mg (92%) of the title
compound.

UPLC-MS: RT = 0.76, MWy g = 498.5, MW ;. = 497.5. "H-NMR (300 MHz ,DMSO-dg), & [ppm]= 0.46-0.53 (2H),
0.61-0.70 (2H), 1.18 (2H), 1.53-1.68 (3H), 1.75 (2H), 2.08 (3H), 2.34 (3H), 2.63-2.76 (2H), 2.80 (1H), 3.18 (2H), 6.38
(1H), 7.36 (1H), 7.84 (1H), 7.87-7.98 (3H), 8.28 (1H)

[1043] The following compound examples were prepared analogously to the procedure described for example 526
using the appropriate phenol or aniline building block [LC-MS data such as retention time (RT in min) or observed mass
peak were collected using LC-MS Method A unless explicitly stated]:

El)::m Structure Name Analytical Data
(llH3 RT =0.77 MW;,,nq = 512.6
N MW, = 511.6
TH-NMR (300 MHz , DMSO-dg),
527 NH 4 [ppm]= 0.43-0.50 (2H),
(Ref N-cyclopropyl-2-methyl-4 -[8-{[(1- 0.59-0.68 (2H), 1.21 (2H), 1.67
ere @\ AN methylpiperidin-4-yl)methyllamino}- | (3H), 1.85 (2H), 2.12 (3H), 2.14
nce I\J 0 \N/N / 6-(py ridin-3-yloxy)imidazo[1,2 (3H), 2.70-2.81 (3H), 3.22 (2H),
Exa -b]pyridazin-3-yllbenzam ide 6.11 (1H), 7.13 (1H), 7.51 (1H),
mpl e) 7.56-7.62 (1H), 7.68 (1H), 7.74
(1H), 7.78-7.83 (1H), 7.90 (1H),
H,C NH 8.18-8.23 (1H), 8.48 (1H), 8.57
o (1H)
Example 528

N-cyclopropyl-4-[6-(2,3-difluorophenoxy)-8-(methylamino)imidazo[1,2-b] pyridazin-3-yl]-2-methylbenzamide

[1044]
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F CNH
N
Br NN S
o~ N

A o

[1045] 80 mg (200 pmol) 4-[6-bromo-8-(methylamino)imidazo[1,2-b]pyridazin-3-yl]-N-cyclopropyl-2-methylb enza-
mide which was prepared according to intermediate example 528a were transformed in analogy to example 51 using
2,3-diflucrophenol to give after working up and purification 18 mg (14 %) of the title compound.

[1046] UPLC-MS: RT =1.27, MWy,nq = 450.5, MW, = 449.

Intermediate example 528a

4-[6-bromo-8-(methylamino)imidazo[1,2-b]pyridazin-3-yl]-N-cyclopropyl-2-methylbenzamide

[1047]

O.g~ NH
N = =N
~ _N / N /Nj
Br~ N’ Bro N
-~ —_— —=
+HN \
Vi
H
NH 7N

[1048] 1123 mg (2.5 mmol) 4-[6-bromo-8-(methylsulfonyl)imidazo[1,2-b]pyridazin-3-yl]-N-cyclopropyl-2-methyl ben-
zamide which was prepared according to intermediate example 516b were transformed in analogy to intermediate
example 516a using methanamine to give after working up and purification 1000 mg (100%) of the title compound.
UPLC-MS: RT = 1.08, MW, g = 401.3, MW, = 400.3.

[1049] The following compound examples were prepared analogously to the procedure described for example 528
using the appropriate phenol or aniline building block [LC-MS data such as retention time (RT in min) or observed mass
peak were collected using LC-MS Method A unless explicitly stated]:

Example Structure Name Analytical Data

H.C
3TONH

F AN
:@\O \N/N Y N-cyclopropyl-4-[6-( 3,4-

F difluorophenoxy) _ _
529 -8-(methylamino)imi dazo[1,2- :;TO; 1,\/@ MV\E‘Z‘;};
blpyridazin -3-yl}-2-methylbenza ' cale '
H.C q mide
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(continued)

Example Structure Name Analytical Data
H,C
F 3TONH
fka
o \N/N / N-cyclopropyl-4-[6-( 5-fluoro-2-
530 methylph enoxy)-8-(methylami RT =1.31 MWoyng =
8 no)imidazo[1,2-b]py ridazin-3-yl]-2- | 446.5 MW, =445.5
meth ylbenzamide
H,C .
N
RT =0.97 MW, 1ng =
He 4435 MW ;. = 4425
STONH TH-NMR (400
N MHz ,DMSO-dg), §
N/ N-cyclopropyl-2-met hyl- [ppm]= 0.51-0.56 (2H),
0~ °N” 4-[8-(methylami no)- 0.65-0.70 (2H), 2.36
531 HN\CH 6-[2-(methylami (3H), 2.61 (3H), 2.83
3 no)phenoxylimidazo[ 1,2- (1H), 3.29 (3H), 5.16
H,C b]pyridazin-3-yl} benzamide (1H), 6.84-6.90 (1H),
o y 6.99 (2H), 7.15-7.23
ﬁ (2H), 7.33 (1H), 7.82
(1H), 8.06 (1H), 8.12
(1H), 8.26 (1H)
O
AN
592 (Ref oS rycronyshenyhm styhamin
ere nee & g (mezliylar:ino)imid};zoﬂ 2 RT =121 MWound =
3 - ’ : —
Exa;)mpl blpyridazin-3-yI}-2 443.5 MW, = 442.5
H,C . -methylbenzamide
S
C
F O
D KKVN N-cycl -446-(5
533 (Ref N o SN/ flu?:g oﬁ.rg.iys _|{) o[>E ]:
ere nce pyridin-=-yh oxy RT = 1.06 MW;yyng =
Exa mol 8-(methylamino )imidazo[1,2- 433.5 MW - 4325
o) P blpyrid azin-3-yl}-2-methylb ' cale '
H.C enzamide
’ N
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(continued)

Example Structure Name Analytical Data
HG
3(’\NH
HSC/O /Ifl\fN
o \N/N 7/ N-cyclopropyl-4-[6-( 2-fluoro-4-
534 methoxyp henoxy)-8-(methyla RT =1.24 MWy ,0q =
mino)imidazo[1,2-b] pyridazin-3- 462.5 MW, = 461.5
yl]-2-me thylbenzamide
H,C H
Y
N
RT =1.23 MWy na =
462.5 MW ;. = 4615
H 1H-
E Cn H-NMR (400
o MHz ,DMSO-dg), 8
H,C™ = = [ppm]= 0.44-0.50 (2H),
o \N/N / N-cyclopropyl-4-[6-( 3-fluoro-4- 0.61-0.67 (2H), 2.12
535 methoxyp henoxy)-8-(methyla (3H), 2.74-2.81 (1H),
mino)imidazo[1,2-b] pyridazin-3- 2.90 (3H), 3.84 (3H),
yl]-2-me thylbenzamide 5.91 (1H), 7.03-7.08
ey (1H), 7.17 (1H)
o ﬁ 7.19-7.25 (1H), 7.29
(1H),7.61 (1H), 7.65 (1
H),7.78(1H),7.89(1H),
8.20 (1H)
Example 536

N-cyclopropyl-4-[6-(2,3-difluorophenoxy)-8-{[2-(morpholin-4-yl)ethyl]Jamino} imidazo[1,2-b]pyridazin-3-yl]-2-
methylbenzamide

[1050]

[1051]

F
>~ N @iF
<« N_/ o
Br N +HO@\F O
F

.

\LNH
e\
>~ _N /

N

H
N

R

100 mg (200 pmol) 4-(6-bromo-8-{[2-(morpholin-4-yl)ethylJamino}imidazo[1,2-b]pyridazin-3-yl)-N-cyclo propyl-

2-methylbenzamide which was prepared according to intermediate example 536a were transformed in analogy to ex-
ample 51 using 2,3-difluorophenol to give after working up and purification 25 mg (21 %) of the title compound.

UPLC-MS: RT = 0.93, MW, nq = 549.6, MW, .
0.60-0.67 (2H), 2.11 (3H), 2.46 (4H), 2.61 (2H), 2.77 (1 H), 3.46 (2H), 3.57 (4H), 6.17 (1 H), 7.14 (1 H), 7.27-7.34 (2H),
7.39-7.46 (2H), 7.59 (1 H), 7.67 (1 H), 7.93 (1 H), 8.11 (1 H), 8.23 (1 H)
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Intermediate example 536a

4-(6-bromo-8-{[2-(morpholin-4-yl)ethylJamino}imidazo[1,2-b]pyridazin-3-yl)-N-cyclopropyl-2-methylbenzamide

[1052]
o)
° @
O\\g/ N\L
Z =N NH
>~ _N Y N
Br //\ Z
o s < Vi
+H2N/\/N\// Br N/N
o TN
H
o’ NZX
[1053] 1123 mg (2.5 mmol) 4-[6-bromo-8-(methylsulfonyl)imidazo[1,2-b]pyridazin-3-yl]-N-cyclopropyl-2-methyl ben-

zamide which was prepared according to intermediate example 516b were transformed in analogy to intermediate
example 516a using 2-(morpholin-4-yl)ethanamine to give after working up and purification 1360 mg (108%) of the title
compound.

UPLC-MS: RT =0.74, MW, ng = 500.4, MW, = 499.4.

[1054] The following compound examples were prepared analogously to the procedure described for example 536
using the appropriate phenol or aniline building block [LC-MS data such as retention time (RT in min) or observed mass
peak were collected using LC-MS Method A unless explicitly stated]:

E:;am Structure Name Analytical Data
RT = 0.95 MW, =545.6
O found
O\, MW ,c = 544.6
F T\NH TH-NMR (300 MHz ,DMSO-dg),
N N-cyclopropyl-4-[6-(5-fluoro-2- d [ppm] = 0.44-0.51 (2H),
- methylphenoxy)-8-{[2-(morpho 0.60-0.67 (2H), 2.11 (6H),
537 o \N/N / lin-4-yl)ethyllaminolimidazo[1 ,2- | 2.40-2.49 (4H), 2.59 (2H), 2.77
b]pyridazin-3-yl]-2-methylb (1H), 3.38-3.49 (2H), 3.53-3.60
’ enzamide (4H), 6.09 (1H), 7.06 (1H),
HC 7.11-7.20 (2H), 7.27 (1H),
8 H 7.32-7.39 (1H), 7.58-7.64 (1H),
0 ﬁ 7.71 (1H), 7.91 (1H), 8.20 (1H)
0
O”I
NH
N-cyclopropyl-2-methyl-4-(6-[2
7N -(methylamino)phenoxy]-
538 oSy N7 8-4[2-(morpholin-4- ;\TNz O'%Z'Z':’Vg“"d =5426
HN ylhethyllamino}i midazo[1,2- calc '
T, b]pyridazin-3-yl)be nzamide
H,C
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(continued)

E;;am Structure Name Analytical Data
RT =0.81 MW, =542.6
O found
O\,\L MW ;. = 541.6
539 oH N-cyclopropyl-4-(6-[(2-hydroxy TH-NMR (300 MHz ,CDCly), &
(Ref @i phenyl)(methyl)amino]-8-{[2- [ppm]=0.70(2H),0.89(2H),2.38
eren morpholin-4-yl)ethylJamino}im (7H), 2.52 (2H), 2.98 (3H), 3.30
ce Exa idazo[1,2-b]pyridazin-3-yl)-2- (2H), 3.71 (4H), 5.06 (1H), 5.92
mple ) methylbenzamide (1H), 6.42 (1H), 6.89-6.99 (1H),
HC 7.10 (2H), 7.22 (3H), 7.65 (1H),
8 H 7.78 (1H), 7.90 (1H)
T b
(@)
@
N-cyclopropyl-4-[6-(3,4-difluor
ophenoxy)-8-{[2-(morpholin-4- _ _
540 ylethylJamino}imidazo[1,2-b] RT_%$NMEQ%;M96
pyridazin-3-yl]-2-methylbenza calc '
mide
RT = 1.06 MW;,,,q = 532.6
MW, =531.6
1H-NMR (300 MHz ,DMSO-dg),
541 N-cyclopropyl-4-(6-[(5-fluorop S [ppm] = 0.44-0.52 (2H),
(Ref yridin-3-yl)oxy]-8-{[2-(morphol in- | 0.59-0.68 (2H), 2.14 (3H),
eren 4-ylethyllamino}imidazol[1, 2- 2.39-2.44 (4H), 2.58 (2H),
ceExa b]pyridazin-3-yl)-2-methylbe 2.73-2.81 (1H), 3.45 (2H),
mple ) nzamide 3.51-3.59 (4H), 6.14 (1H), 7.17
(1H), 7.41 (1H), 7.59-7.64 (1H),
7.70 (1H), 7.91 (1H), 7.98 (1H),
8.22 (1H), 8.50 (1H), 8.54 (1H)
Example 542

tert-butyl 3-[({3-[4-(cyclopropylcarbamoyl)-3-methylphenyl]-6-(3-fluorophenoxy)imidazo [1,2-b]pyridazin-8-

yl}amino)methyl]azetidine-1-carboxylate

[1055]
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H

N Y

Y NH
NH

= =N

XN > =N

| N/ —> F o NN 7

F/ o \O/\\N/

[1056] Toa stirred solution of 10 mg (21 wmol) 4-{8-[(azetidin-3-ylmethyl)amino]-6-(3-fluorophenoxy)imidazo[1,2-b]py-
ridazin-3-yl} -N-cyclopropyl-2-methylbenzamide which was prepared according to intermediate example 542a in 1 mL
DCE are added 1.2 mg (42 pmol) formaldehyde, 44 mg (204 p.mol) sodium triacetoxyborohydride and 24 L (411 pmol)
HOAC at rt. After 72h the mixture is worked up and purified to give 2 mg (18%) of the title compound.

UPLC-MS: RT = 0.93, MW, ng = 501.6, MW, = 500.6. TH-NMR (300 MHz ,DMSO-dg), § [ppm]= 0.43-0.50 (2H),
0.59-0.67 (2H), 2.14 (3H), 2.30 (3H), 2.77 (1 H), 3.15 (3H), 3.40 (2H), 3.51 (2H), 6.08 (1 H), 7.07-7.19 (2H), 7.24 (1 H),
7.47 (1 H),7.66 (1 H),7.76 (1H), 7.82 (1H), 7.91 (1H), 8.18-8.26 (2H)

Intermediate example 542a

tert-butyl 3-[({3-[4-(cyclopropylcarbamoyl)-3-methylphenyl]-6-(3-fluorophenoxy)imidazo [1,2-b]pyridazin-8-yl}ami-
no)methyl]azetidine-1-carboxylate

[1057]

O (o]
™~ H
Y R
N
Y NH
NH
=N
vy
\/N/
/@\ \/N/ F
F (6]
H
H 7N

[1058] To a stirred solution of 43 mg (74 p.mol) tert-butyl 3-[({3-[4-(cyclopropylcarbamoyl)-3-methylphenyl]-6-(3-fluor-
ophenoxy)imidazo[1,2-b]pyridazin-8-yl}amino)methyllazetidine-1-carboxylate which was prepared according to interme-
diate example 542b in 3 mL DCM are added 1 mL TFA and two drops of water at rt. After 1 h the mixture is worked up
to give 34 mg (93%) of the title compound.

UPLC-MS: RT = 0.82, MWy, g = 487.5, MW, = 486.5.

calc
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Intermediate example 542b

tert-butyl-3-[({3-[4-(cyclopropylcarbamoyl)-3-methylphenyl]-6-(3-fluorophenoxy) imidazo[1,2-b]pyridazin-8-yl}ami-
no)methyl]lazetidine-1-carboxylate

[1059]

[1060] 192 mg (400 wmol) N-cyclopropyl-4-[6-(3-fluorophenoxy)-8-(methylsulfonyl)imidazo[1,2-b]pyridazin-3-y 1]-2-
methylbenzamide which was prepared according to intermediate example 486a were transformed in analogy to example
486 using tert-butyl 3-(aminomethyl)azetidine-1-carboxylate to give after working up and purification 43 mg (18%) of the
titte compound.

UPLC-MS: RT = 1.36, MWy, nq = 587.7, MW, = 586.7.

calc

Example 543

N-cyclopropyl-4-[6-(2,3-difluorophenoxy)-8-{[(1-methylazetidin-3-yl)methyl] amino}imidazo[1,2-b]pyridazin-3-
yl]-2-methylbenzamide

[1061]
H N
N Y
Y NH
NH
N
=N fkf//
Q\ ~ N/ — ¥ o NN
F 0" N
F
!
H 7N
P 0
o N& ﬁ

[1062] 10 mg (21 p.mol) 4-{8-[(azetidin-3-ylmethyl)amino]-6-(2,3-difluorophenoxy)imidazo[1,2-b]pyridazin-3 -yl}-N-cy-
clopropyl-2-methylbenzamide which was prepared according to intermediate example 543a were transformed in analogy
to example 542 to give after working up and purification 0.8 mg (6%) of the title compound.

UPLC-MS: RT =0.94, MW, g = 519.6, MW, = 518.6.
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Intermediate example 543a

4-{8-[(azetidin-3-yImethyl)amino]-6-(2,3-difluorophenoxy)imidazo[1,2-b]pyridazin-3-y[}-N-cyclopropyl-2-methylbenza-
mide

[1063]

ZT

>1o7°
N
Y F NH
F NH .
Sy LT
- Y/
“ N/ o N
0N

T b
[1064] 120 mg (200 pmol) tert-butyl 3-[({3-[4-(cyclopropylcarbamoyl)-3-methylphenyl]-6-(2,3-
difluorophenoxy)imidazo[1 ,2-b]pyridazin-8-yl}amino)methyllazetidine-1-carboxylate which was prepared according to
intermediate example 543b were transformed in analogy to intermediate example 542a to give after working up and
purification 13 mg (13%) of the title compound.
UPLC-MS: RT = 0.92, MW ng = 505.5, MW, = 504.5. TH-NMR (400 MHz ,DMSO-dg), & [ppm]= 0.44-0.50 (2H),

0.60-0.68 (2H), 2.11 (3H), 2.72-2.81 (1H), 3.08-3.18 (1H), 3.59 (2H), 3.66-3.74 (2H), 3.91 (2H), 6.26 (1H), 6.74 (2H),
6.93 (1H), 7.14 (1H), 7.26-7.34 (1H), 7.43 (1H), 7.59 (1H), 7.67 (1H), 7.94 (1H), 7.99 (1H), 8.21 (1H)

Intermediate example 543b

tert-butyl-3-[({3-[4-(cyclopropylcarbamoyl)-3-methylphenyl]-6-(2,3-difluorophenoxy)imidazo[1,2-b]pyridazin-8-yl}ami-
no)methyl]azetidine-1-carboxylat e

[1065]

Xow4o
%
F NH
Frm N
+ sy N
HO F o N
F

H
2N §

(@] & e} &
[1066] 195 mg (200 pmol) tert-butyl 3-[({6-bromo-3-[4-(cyclopropylcarbamoyl)-3-methylphenyl]limidazo[1,2-b]pyri-
dazin-8-yl}amino)methyl]azetidine-1-carboxylate which was prepared according to intermediate example 543c were

transformed in analogy to example 51 using 2,3-difluorophenol and the product was used without working up in the next
step.

N

>107°
Qf
NH
= =
>~ _N
Br N
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UPLC-MS: RT = 0.1.37, MW(y0q = 605.7, MW, = 605.7.

calc

Intermediate example 543c

tert-butyl 3-[({6-bromo-3-[4-(cyclopropylcarbamoyl)-3-methylphenyl]limidazo[1,2-b]pyridazin-8-y[}amino)methyl]azeti-
dine-1-carboxylate

[1067]
XO\[//O
o N
O\\g/ HN Y
N NH

/

Br \N/N /J%\FN
— <~ _N /.
+ N Br N
Y )L /&
o h& e} o

[1068] 1348 mg (3 mmol) 4-[6-bromo-8-(methylsulfonyl)imidazo[1,2-b]pyridazin-3-yl]-N-cyclopropyl-2-methyl benza-
mide which was prepared according to intermediate example 516a were transformed in analogy to example 516 to give
after working up and purification 1.67 g (100%) of the title compound.

UPLC-MS: RT =1.28, MW;y,nq = 556.5, MW, = 555.5

Reference Example 544

4-{8-[(azetidin-3-yimethyi)amino]-6-[(5-fluoropyridin-3-yl)oxy]imidazo [1,2-b]pyridazin-3-yl}-N-cyclopropyl-2-
methylbenzamide

[1069]

o]
z—{
@)
zT

F NH
N RS = =N
N o N\ )
I~
N~ ~ N_/ — oy
H
N

H
7N o}
’ ﬁ h

[1070] 5 mg (8 nmol) tert-butyl 3-[({3-[4-(cyclopropylcarbamoyl)-3-methylphenyl]-6-[(5-fluoropyridin-3-yl)oxy]imid
azo[1,2-b]pyridazin-8-yl}amino)methyllazetidine-1-carboxylate which was prepared according to intermediate example
544a were transformed in analogy to intermediate example 542a to give after working up and purification 3.7 mg (99%)
of the title compound.
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RT = 0.80, MW,yq = 488.5, MW, = 487.5. TH-NMR (300 MHz ,DMSO-dg), § [ppm] = 0.43-0.51 (2H), 0.59-0.69 (2H),
2.15 (3H), 2.77 (1H), 3.17 (1H), 3.59 (2H), 3.73-3.85 (2H), 3.92-4.04 (2H), 6.21-6.26 (1H), 7.17 (1H), 7.64 (1H), 7.70
(1H), 7.73 (1H), 7.92-8.01 (2H), 8.20 (1 H), 8.33 (1 H), 8.39 (1 H), 8.55 (1 H).

Intermediate example 544a

tert-butyl 3-[({3-[4-(cyclopropylcarbamoyl)-3-methylphenyl]-6-[(5-fluoropyridin-3-yl)oxy] imidazo[1,2-b]pyridazin-8-
yl}amino)methyl]azetidine-1-carboxylate

[1071]
0__0 o__0O
= 7
NH F F YNH
o QLT
/N R ——
B N + N N~ o) \N/N
OH

H
2 2
N S
[1072] 111 mg (200 pmol) tert-butyl 3-[({6-bromo-3-[4-(cyclopropylcarbamoyl)-3-methylphenyl]limidazo[1,2-b]pyri-
dazin-8-yl}amino)methyllazetidine-1-carboxylate which was prepared according to intermediate example 543c were
transformed in analogy to example 51 using 5-fluoropyridin-3-ol to give after working up and purification 5 mg (4%) of

the title compound.
UPLC-MS: RT =1.25, MW;, ,nq = 588.7, MW, . = 587.7.

Example 545

4-{8-[(azetidin-3-ylmethyl)amino]-6-(5-fluoro-2-methylphenoxy)imidazo [1,2-b]pyridazin-3-yl}-N-cyclopropyl-2-
methylbenzamide

[1073]
0__0O
TY g
N
Y F

F NH NH
~ N_/ — o NN /
o” N
H
N
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[1074] 120 mg (200 pmol) tert-butyl 3-[({3-[4-(cyclopropylcarbamoyl)-3-methylphenyl]-6-(5-fluoro-2-methylphe-
noxy)imi dazo[1,2-b]pyridazin-8-yl}Jamino)methyl]azetidine-1-carboxylate which was prepared according to intermediate
example 545a were transformed in analogy to intermediate example 542a to give after working up and purification 13
mg (13%) of the title compound.

UPLC-MS: RT = 0.94 MW,,,,4 = 501.6 MW, = 500.6

calc

Intermediate example 545a

tert-butyl 3-[({3-[4-(cyclopropylcarbamoyl)-3-methylphenyl]-6-(5-fluoro-2-methylphenoxy) imidazo[1,2-b]pyridazin-8-
yl}amino)methyl]azetidine-1-carboxylate

[1075]

XO 40 XOYO
N N

YNH F F YNH
=N f\r/'\‘
Br N + o~ N
OH
H H

y

’ §>> ° §§>
[1076] 111 mg (200 pmol) tert-butyl 3-[({6-bromo-3-[4-(cyclopropylcarbamoyl)-3-methylphenyl]limidazo[1,2-b]pyri-
dazin-8-yl}amino)methyl]azetidine-1-carboxylate which was prepared according to intermediate example 543c were
transformed in analogy to example 51 using 2,3-difluorophenol and the product was used without working up in the next

step.
UPLC-MS: RT = 0.1.43, MWsy,ng = 601.7, MW, = 600.7.

Example 546

4-{8-[(3-aminopropyi)amino]-6-(3-fluorophenoxy)imidazo[1,2-b]pyridazin-3-yl}-N-cyclopropyl-2-methylbenza-
mide

[1077]
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NH

2\

NH
NH
=~ =N
= /N /
Vi F 0 \N/N
>~ _N >
F o} N

O/i 0 &

[1078] 23 mg (40 pmol) tert-butyl [3-({3-[4-(cyclopropylcarbamoyl)-3-methylphenyl]-6-(3-fluorophenoxy)imidazo[1,2-
b]pyridazin-8-yl}amino)propyl]carbamate which was prepared according to intermediate example 546a were transformed
in analogy to intermediate example 542a to give after working up and purification 7 mg (36%) of the title compound.
UPLC-MS: RT = 0.94, MWy ng = 475.5, MW , . = 474.5. TH-NMR (300 MHz ,DMSO-dg), & [ppm]= 0.43-0.51 (2H),
0.59-0.68 (2H), 1.81-1.97 (2H), 2.14 (3H), 2.76 (1H), 2.87 (2H), 3.41 (2H), 6.14 (1H), 7.08-7.19 (4H), 7.19-7.28 (1H),
7.49 (1H), 7.60-7.73 (3H), 7.73-7.82 (2H), 7.93 (1H), 8.21 (1H)

Intermediate example 546a

N-cyclopropyl-4-{6-(3-fluorophenoxy)-8-[(3,3,3-trifluoro-2-hydroxypropyl)amino] imidazo[1,2-b]pyridazin-3-yl}-2-methy|-
benzamide

[1079]

0~ "NH
o.l.o
S
N NH
= =
)1 Z =N
= _N Vi (0] Y
F A >~ N
+ O)\NH — 7 F 0" N
NH,
7 NH H

[1080] 67 mg (140 pmol) N-cyclopropyl-4-[6-(3-fluorophenoxy)-8-(methylsulfonyl)imidazo[1,2-b]pyridazin-3-y I]-2-
methylbenzamide which was prepared according to intermediate example 486a were transformed in analogy to example
486 to give after working up and purification 23 mg (29%) of the title compound.

UPLC-MS: RT = 1.38, MW, nq = 575.7, MW, . = 574.7.
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Example 547

3-({3-[4-(cyclopropylcarbamoyl)-3-methylphenyl]-6-(3-fluorophenoxy)imidazo [1,2-b]pyridazin-8-yl}amino)pro-
pane-1-sulfonic acid

[1081]
o
I (o]
0=S~-OH 0=5-0OH
NH NH
N =~ =N
>~ _N //
Br [ 1 ~ N/
+
HO F
K H

[1082] 101 mg (200 pmol) 3-({6-bromo-3-[4-(cyclopropylcarbamoyl)-3-methylphenyllimidazo[1,2-b]pyridazin-8
-yl}amino)propane-1-sulfonic acid which was prepared according to intermediate example 547a were transformed in
analogy to example 51 to give after working up and purification 12 mg (9%) of the title compound.

UPLC-MS: RT = 0.98, MW, g = 540.6, MW, = 539.6. TH-NMR (300 MHz ,DMSO-dg), § [ppm]= 0.40-0.54 (2H),
0.58-0.70 (2H), 1.81-1.99 (2H), 2.14 (3H), 2.49-2.62 (2H), 2.77 (1H), 3.46 (2H), 6.29 (1H), 7.11-7.21 (3H), 7.27 (1H),
7.42-7.55 (1H), 7.64 (2H), 7.74 (2H), 8.11 (1H), 8.22 (1H)

Intermediate example 547a

3-({6-bromo-3-[4-(cyclopropylcarbamoyl)-3-methylphenyllimidazo[1,2-b]pyridazin-8-yl}amino)propane-1-sulfonic acid

[1083]
Q
O=S-0OH
09
QS//
NH
= /N/ N
>~ _N O y/
B \\M B N
S NH >
+(D// N\ 2
OH
R H

[1084] To a stirred solution of 41 mg (300 wmol) 3-aminopropane-1-sulfonic acid in 2 mL DMSO is added 24 mg (600
pmol) sodium hydride at rt. After 30 min, 90 mg (200 wmol) 4-[6-bromo-8-(methylsulfonyl)imidazo[1,2-b]pyridazin-3-
yl]-N-cyclopropyl-2-methyl benzamide are added which was prepared according to intermediate example 516b to give
after stirring for 2 h, the crude title compound which was used after evaporation of the solvent without further workup.
UPLC-MS: RT =0.82, MWy ng = 509.4, MW, = 508.4.

303



10

15

20

25

30

35

40

45

50

55

EP 2 614 063 B1
Example 548

2-({3-[4-(cyclopropylcarbamoyl)-3-methylphenyl]-6-(3-fluorophenoxy)imidazo [1,2-b]pyridazin-8-yl}ami-
no)ethanesulfonic acid

[1085]
2 0
0=S 0=5
HO HO I
NH F NH
= // Pz /N
Br N S
—_—
+
HO F
R H

[1086] 99 mg (200 wmol) 2-({6-bromo-3-[4-(cyclopropylcarbamoyl)-3-methylphenyl]imidazo[1,2-b]pyridazin-8 -yl}ami-
no)ethanesulfonic acid which was prepared according to intermediate example 548a were transformed in analogy to
example 51 to give after working up and purification 9 mg (7%) of the title compound.

UPLC-MS: RT = 0.97, MW, nq = 526.6, MW, = 525.6. TH-NMR (400 MHz ,DMSO-dg), § [ppm]= 0.44-0.54 (2H),
0.59-0.70 (2H), 2.14 (3H), 2.71-2.84 (3H), 3.59 (2H), 6.22 (1 H), 7.09-7.21 (4H), 7.27 (1 H), 7.49 (1 H), 7.61-7.67 (1 H),
7.73 (2H), 8.12 (1 H), 8.23 (1 H)

Intermediate example 548a

2-({6-bromo-3-[4-(cyclopropylcarbamoyl)-3-methylphenyllimidazo[1,2-b]pyridazin-8-yl}amino)ethanesulfonic acid

[1087]
7
O:'S
o\\g/ HO
NH
=~ =N
>~ _N / O
B~ N \\ Br
S NH, 5
+O/\
OH

[1088] 89 mg (200 p.mol) 4-[6-bromo-8-(methylsulfonyl)imidazo[1,2-b]pyridazin-3-yl]-N-cyclopropyl-2-methyl benza-
mide which was prepared according to intermediate example 516b were transformed in analogy to example 547a to
give the crude title compound that was used in the next step without further purification.

UPLC-MS: RT =0.84, MW, ,ng = 495.4, MW . = 494 4.
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Example 549

N-(1-cyanocyclopropyl)-4-{6-(3-fluorophenoxy)-8-[(3,3,3-trifluoropropyl)amino] imidazo[1,2-b]pyridazin-3-yl}-2-
methylbenzamide

[1089]
F
F Fﬂ\L
F F
Fj\L
NH
NH SN
Z =N x N Y
s N / —_— (@] N
0~ "N’
0 e
F o HN (@]
HO NC

[1090] 10.5 mg (22 p.mol)

4-{6-(3-fluorophenoxy)-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b]pyridazin-3-yl }-2-methylbenzoic acid which was
prepared according to intermediate example 459a were transformed in analogy to example 459 using 1-cyanocyclopro-
panaminium chloride to give after working up and purification 4.5 mg (36%) of the title compound.

TH-NMR (DMSO-d6): 8= 1.21 (2H), 1.50 (2H), 2.16 (3H), 2.61-2.76 (2H), 3.60 (2H), 6.14 (1H), 7.14 (2H), 7.25 (2H), 7.49
(1H), 7.66-7.76 (2H), 7.81 (1H), 7.97 (1H), 9.09 (1H) ppm.

Reference Example 550
4-{6-(3-fluorophenoxy)-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b] pyridazin-3-yl}-2-methylbenzamide (A)

and 4-{6-(3-fluorophenoxy)-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b] pyridazin-3-yl}-2-methylbenzoic acid
(B)

[1091]
F
F
F FS F
Fj\L Fj\L
NH
NH NH
= /N
<~ N Y, T ZN\=N
07 °N” — > s N + s N~
0" N 0" N
be Q Q
¥ F F
o NH, OH
o o
A B

[1092] A mixture comprising 50 mg (97 nmol)
N-cyclopropyl-4-{6-(3-fluorophenoxy)-8-[(3,3,3-triflucropropyl)amino]imidazo[1,2-b ]pyridazin-3-yl}-2-methylbenza-
mide and 0.5 mL hydrobromic acid was heated at 120°C for 10 minutes under microwave irradiation. Water was added,
the precipitate filtered off and purified by chromatography to give 30.0 mg (62%) of title compound A and 4.1 mg (9%)
of title compound B.

TH-NMR (DMSO-d6) of A: §= 2.20 (3H), 2.68 (2H), 3.60 (2H), 6.13 (1 H), 7.13 (2H), 7.22-7.30 (3H), 7.48 (1H), 7.60-7.78
(4H), 7.93 (1H) ppm.

TH-NMR (DMSO-d6) of B: §=2.35 (3H), 2.68 (2H), 3.59 (2H), 6.15 (1 H), 7.14 (2H), 7.26 (1H), 7.49 (1H), 7.64-7.77 (3H),
7.82 (1H), 7.99 (1H), 8.20 (1H) ppm.
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Reference Example 551
4-{6-(3-fluorophenoxy)-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b]pyridazin -3-yl}-N,2-dimethylbenzamide

[1093]

F F

F F
Fj\L Fj\L
NH NH
N Y
0 SN / —> o N
F/© F i
OH
o}

[1094] A mixture comprising 30 mg (63 p.mol)
4-{6-(3-fluorophenoxy)-8-[(3,3,3-triflucropropyl)aminolimidazo[1,2-b]pyridazin-3-yl }-2-methylbenzoic acid which was
prepared according to example 550, 2.94 mg methanamine, 36.1 mg N-[(dimethylamino)(3H-[1,2,3]triazolo[4,5-b]pyridin-
3-yloxy)methylene]-N-methylm ethanaminium hexafluorophosphate, 11.6 mg N,N-dimethylpyridin-4-amine and 1.5 mL
N,N-dimethylformamide was stirred at 23°C overnight. The solvent was removed and the residue purified by chroma-
tography to give 30.0 mg (92%) of title compound.

TH-NMR (DMSO-d6): 8= 2.16 (3H), 2.49-2.76 (2H), 2.69 (3H), 3.60 (2H), 6.13 (1 H), 7.13 (2H), 7.20 (1H), 7.25 (1H),
7.48 (1H), 7.63-7.74 (2H), 7.76 (1H), 7.93 (1H), 8.08 (1H) ppm.

_ZT

Reference Example 552

N-ethyl-4-{6-(3-fluorophenoxy)-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b] pyridazin-3-yl}-2-methylbenza-
mide

[1095]

F FJ

F Fj\
NH NH
) A =N
N —> X Y

0 N’N { 0 N’N
F/© F7 t H
OH o N\\

[1096] 30 mg (63 wmol)

4-{6-(3-fluorophenoxy)-8-[(3,3,3-trifluoropropyl)aminol]imidazo[1,2-b]pyridazin-3-yl }-2-methylbenzoic acid which was
prepared according to example 550 were transformed in analogy to example 2 using ethanamine to give after working
up and purification 29.7 mg (89%) of the title compound.

TH-NMR (DMSO-d6): 6= 1.06 (3H), 2.16 (3H), 2.68 (2H), 3.19 (2H), 3.60 (2H), 6.13 (1H), 7.13 (2H), 7.19 (1H), 7.25
(1H), 7.48 (1H), 7.64-7.74 (2H), 7.76 (1H), 7.93 (1 H), 8.15 (1 H) ppm.

Reference Example 553

4-{6-(3-fluorophenoxy)-8-[(3,3,3-trifluoropropyl)aminojimidazo[1,2-b] pyridazin-3-yl}-N-isopropyl-2-methylben-
zamide

[1097]
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[1098] 30 mg (63 wmol)

4-{6-(3-fluorophenoxy)-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b]pyridazin-3-yl }-2-methylbenzoic acid which was
prepared according to example 550 were transformed in analogy to example 2 using propan-2-amine to give after working
up and purification 13.4 mg (39%) of the title compound.

TH-NMR (DMSO-d6): 8= 1.09 (6H), 2.14 (3H), 2.68 (2H), 3.60 (2H), 3.99 (1 H), 6.13 (1H), 7.08-7.19 (3H), 7.26 (1H),
7.48 (1H), 7.66 (1H), 7.72 (1H), 7.77 (1H), 7.92 (1 H), 8.03 (1 H) ppm.

Reference Example 554

4-{6-(3-fluorophenoxy)-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b] pyridazin-3-yl}-2-methyl-N-(3,3,3-trifluor-
opropyl)benzamide

[1099]
e F
e F Fj\L
F NH
NH Z NN
2NN o SN {
s N E—
O N F F
/@ F /\)LF
F [}

OH

[1100] 11.8 mg (25 pmol)

4-{6-(3-fluorophenoxy)-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b]pyridazin-3-yl }-2-methylbenzoic acid which was
prepared according to example 550 were transformed in analogy to example 2 using 3,3,3-trifluoropropan-1-amine to
give after working up and purification 12.0 mg (83%) of the title compound.

TH-NMR (CDCly): 6= 2.34 (3H), 2.41-2.65 (4H), 3.69 (4H), 5.90 (1 H), 5.97 (2H), 6.94-7.08 (3H), 7.28 (1H), 7.39 (1H),
7.65 (1H), 7.75 (1H), 7.77 (1H) ppm.

Reference Example 555

4-{6-(3-fluorophenoxy)-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b] pyridazin-3-yl}-2-methyl-N-(2,2,3,3,3-pen-
tafluoropropyl)benzamide

[1101]
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[1102] 11.8 mg (25 wmol)

4-{6-(3-fluorophenoxy)-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b]pyridazin-3-yl }-2-methylbenzoic acid which was
prepared according to example 550 were transformed in analogy to example 552 using 2,2,3,3,3-pentafluoropropan-1-
amine to give after working up and purification 12.5 mg (82%) of the title compound.

TH-NMR (CDCly): 8= 2.34 (3H), 2.50-2.65 (2H), 3.69 (2H), 4.16 (2H), 5.91 (1H), 5.96 (2H), 6.93-7.08 (3H), 7.32 (1H),
7.40 (1H), 7.67 (1H), 7.76 (1H), 7.80 (1H) ppm.

Reference Example 556

N-(2,2-difluoroethyl)-4-{6-(3-fluorophenoxy)-8-[(3,3,3-trifluoropropyl)amino] imidazo[1,2-b]pyridazin-3-yl}-2-
methylbenzamide

[1103]
F
F F
Fj\L Fﬂ\L
F
NH
NH NN
Z NN s Nt/
< NS — o0™N
(o] N :l‘
F

N
OH o \\<F
0

F

[1104] 11.8 mg (25 pwmol)

4-{6-(3-fluorophenoxy)-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b]pyridazin-3-yl| }-2-methylbenzoic acid which was
prepared according to example 550 were transformed in analogy to example 551 using 2,2-difluoroethanamine to give
after working up and purification 13.4 mg (93%) of the title compound.

TH-NMR (CDCl3): 6= 2.35 (3H), 2.58 (2H), 3.69 (2H), 3.82 (2H), 5.90 (1 H), 5.93-6.02 (2H), 5.99 (1H) 6.95-7.08 (3H),
7.33 (1H), 7.40 (1H), 7.66 (1H), 7.76 (1H), 7.792 (1H) ppm.

Reference Example 557

4-{6-(3-fluorophenoxy)-8-[(3,3,3-trifluoropropyl)aminoj]imidazo[1,2-b] pyridazin-3-yl}-N-isobutyl-2-methylben-
zamide

[1105]
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[1106] 11.8 mg (25 umol)

4-{6-(3-fluorophenoxy)-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b]pyridazin-3-yl }-2-methylbenzoic acid which was
prepared according to example 550 were transformed in analogy to example 551 using 2-methylpropan-1-amine to give
after working up and purification 12.8 mg (96%) of the title compound.

TH-NMR (CDClj): 6= 0.99 (6H), 1.89 (1 H), 2.35 (3H), 2.58 (2H), 3.28 (2H), 3.68 (2H), 5.74 (1H), 5.89 (1H), 5.97 (1H),
6.92-7.08 (3H), 7.30 (1H), 7.39 (1H), 7.64 (1H), 7.74 (1H), 7.76 (1H) ppm.

N
/

Reference Example 558
4-{6-(4-chlorophenoxy)-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b] pyridazin-3-yl}-N,2-dimethylbenzamide

[1107]

Fh F
F>‘\L Fj\L
NH NH
L — LK
N /
o \N'N / o N,N
N
Cl o OH Cl o \
[1108] 25 mg (51umol)

4-{6-(4-chlorophenoxy)-8-[(3,3,3-triflucropropyl)aminolimidazo[1,2-b]pyridazin-3-yl }-2-methylbenzoic acid which was
prepared according to intermediate example 558a were transformed in analogy to example 551 to give after working up
and purification 11.1 mg (43%) of the title compound.

TH-NMR (DMSO-d6): §= 2.15 (3H), 2.61-2.75 (2H), 2.70 (3H), 3.60 (2H), 6.13 (1 H), 7.21 (1 H), 7.32 (2H), 7.51 (2H),
7.64 (1 H),7.69 (1H),7.74 (1 H), 7.93 (1 H), 8.09 (1 H) ppm.

Intermediate Example 558a

4-{6-(4-chlorophenoxy)-8-[(3,3,3-triflucropropyl)amino]imidazo[1,2-b]pyridazin-3-yl }-2-methylbenzoic acid

[1109]
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[1110] A mixture comprising 300 mg (566 pmol)
4-{6-(4-chlorophenoxy)-8-[(3,3,3-trifluoropropyl)yamino]imidazo[1,2-b]pyridazin-3-yl }-N-cyclopropyl-2-methylbenza-
mide and 13.4 mL hydrobromic acid was heated at 120°C for 2.5 days. Water was added, the precipitate filtered off to
give the crude title compound that was used without further purification.

Reference Example 559

4-{6-(4-chlorophenoxy)-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b] pyridazin-3-yl}-N-ethyl-2-methylbenza-
mide

[1111]

F

LA

NH NH

PR
pQw -
Ej:] N
cl o OH Cl o \\
[1112] 25 mg (51 pmol)

4-{6-(4-chlorophenoxy)-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b]pyridazin-3-yl }-2-methylbenzoic acid which was
prepared according to intermediate example 558a were transformed in analogy to example 2 using ethanamine to give
after working up and purification 10.4 mg (37%) of the title compound.

TH-NMR (DMSO-d6): 8= 1.07 (3H), 2.14 (3H), 2.62-2.75 (2H), 3.20 (2H), 3.60 (2H), 6.13 (1H), 7.20 (1H), 7.32 (2H), 7.51
(2H), 7.64 (1H), 7.69 (1H), 7.74 (1H), 7.93 (1 H), 8.15 (1 H) ppm.

Reference Example 560

4-{6-(2-fluoro-4-hydroxyphenoxy)-8-[(3,3,3-trifluoropropyl)amino]imidazo [1,2-b]pyridazin-3-yl}-N,2-dimethyl-
benzamide

[1113]
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[1114] 12.8 mg (26 pwmol)

4-{6-(2-fluoro-4-hydroxyphenoxy)-8-[(3,3, 3-trifluoropropyl)amino]imidazo[1,2-b]pyr idazin-3-yl}-2-methylbenzoic acid
which was prepared according to intermediate example 560a were transformed in analogy to example 551 to give after
working up and purification 5.6 mg (43%) of the title compound.

TH-NMR (DMSO-d6): 8= 2.15 (3H), 2.61-2.79 (2H), 2.70 (3H), 3.60 (2H), 6.13 (1 H), 6.64 (1H), 6.73 (1H), 7.13-7.25
(2H), 7.58-7.70 (2H), 7.75 (1H), 7.93 (1H), 8.09 (1 H), 9.87 (1 H) ppm.

Reference Example 560a

4-{6-(2-fluoro-4-hydroxyphenoxy)-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b] pyridazin-3-yl}-2-methylben-
zoic acid

[1115]

Fh F

F F
Fj\L
NH
N NH
Z N// f\FN
07N — s Nt
E 0"N
F
N
0
7 (o] B OH o OH
[1116] 75 mg (138mol)

N-cyclopropyl-4-{6-(2-fluoro-4-methoxyphenoxy)-8-[(3,3,3-triflucropropyl)amino]im idazo[1,2-b]pyridazin-3-yl}-2-meth-
ylbenzamide were transformed in analogy to intermediate example 558a to give after working up 76.6 mg of the title
compound with a purity of 85% that was used without further purification.

Reference Example 561

N-ethyl-4-{6-(2-fluoro-4-hydroxyphenoxy)-8-[(3,3,3-trifluoropropyl)amino] imidazo[1,2-b]pyridazin-3-yl}-2-
methylbenzamide

[1117]
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[1118] 12.8 mg (26 wmol)

4-{6-(2-fluoro-4-hydroxyphenoxy)-8-[(3,3, 3-trifluoropropyl)amino]imidazo[1,2-b]pyr idazin-3-yl}-2-methylbenzoic acid
which was prepared according to intermediate example 560a were transformed in analogy to example 551 using ethan-
amine to give after working up and purification 9.6 mg (713%) of the title compound.

TH-NMR (DMSO-d6): 8= 1.07 (3H), 2.15 (3H), 2.68 (2H), 3.20 (2H), 3.60 (2H), 6.13 (1H), 6.64 (1H), 6.74 (1H), 7.14-7.23
(2H), 7.60-7.70 (2H), 7.75 (1H), 7.92 (1H), 8.16 (1 H), 9.86 (1 H) ppm.

Reference Example 562
4-[6-(3,4-difluorophenoxy)-8-{[2-(morpholin-4-yl)ethyllJamino}imidazo

[1,2-b]pyridazin-3-yl]-N,2-dimethylbenzamide

[1119]
o Oﬁ
g i
\LNH NH
= =N Z =N
~ N / E— o > N /
Br /i
/\\ cH, BY | CH,
o F °

[1120] To a stirred solution of 48 mg (1200 pwmol) sodium hydride in 1.2 mL DMSO were added 156 mg (1200 pmol)
3,4-difluorophenol in one portion at rt. After 1 h, 95 mg (200 p.mol) 4-(6-bromo-8-{[2-(morpholin-4-yl)ethyl]amino}imida-
zo[1,2-b]pyridazin-3-yl)-N,2-dimethylbenzamide which was prepared according to intermediate example 562a in 1 mL
DMSO were added and the mixture was heated for 8 h at 140°C in a microwave oven. After working up and purification
7.42 mg (7%) of the title compound were obtained.

UPLC-MS: RT = 0.82, MWtong = 523.5, MW g1 = 522.5. TH-NMR (300 MHz ,DMSO-dg), § [ppm]= 2.16 (3H), 2.45-2.47
(3H), 2.59 (2H), 2.67-2.75 (4H), 3.44 (2H), 3.53-3.60 (4H), 6.07 (1H), 7.12-7.19 (1H), 7.22 (1H), 7.31 (1H), 7.47-7.60
(2H), 7.66 (1H), 7.74 (1 H), 7.91 (1 H), 8.09 (1 H).

Intermediate example 562a
4-(6-bromo-8-{[2-(morpholin-4-yl)ethyllamino}imidazo[1,2-b]pyridazin-3-yl)-N,2-dimethylbenzamide

[M121]
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[1122] To a stirred solution of 2.01 g (5 mmol) 6,8-dibromo-3-iodoimidazo[1,2-b]pyridazine which was prepared ac-
cording to intermediate example 96¢ in NMP (15 mL) were added 1.94 g (15 mmol) DIPEA and 1.30 g (10 mmol)
2-(morpholin-4-yl)ethanamine in one portion at rt. After heating for 2 h at 70°C, 100 mL DCM were added and the mixture
was washed with water (3 x 100 mL). The organic phase was dried over sodium sulphate and evaporated to yield a
brownish solid which was used without further purification in the next step. To a stirred solution of the remaining solid
in 20 mL THF were added 1.16 g (6 mmol) [3-methyl-4-(methylcarbamoyl)phenyl]boronic acid which was prepared
according to intermediate example 562b, 15 mL aqueous potassium carbonate solution (15 mmol, 1M), 816 mg
Pd(dppf)Cl, (1 mmol) and the mixture was heated for 41 h at 70°C, to yield after working up and purification 2.35 g (99%)
of the title compound.

UPLC-MS: RT =0.71, MWy g = 474.4, MW, . = 473.4. TH-NMR (400 MHz ,DMSO-dg), & [ppm]= 2.37 (3H), 2.42 (4H),
2.54 (2H), 2.73 (3H), 3.26 (2H), 3.49-3.59 (4H), 6.42 (1H), 7.40 (2H), 7.56-7.63 (1H), 7.86 (1H), 7.92 (1H), 7.96 (1H),
8.18 (1H)

Intermediate example 562b
[3-methyl-4-(methylcarbamoyl)phenyllboronic acid

[1123]

[1124] To a stirred solution of 20.22 g (67 mmol) N-cyclopropyl-2-methyl-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-
2-yl)benzamide in acetone (300 mL) were added 43.08 g (201 mmol) sodium periodate 134 mL ammonium acetate (134
mmol, 1M in water) and the mixture was stirred for 3 h atrt and 2 h at 40°C. 4 N HCl was added (32 mL) and the organic
phase was removed in vaccuo. The mixture was extracted with ethyl acetate, and the organic phase was washed with
water, dried and removed in vaccuo to yield 14.59 g (94.2 %) of the title compound. 'H-NMR (400 MHz ,DMSO-dg), §
[ppm]= 0.44-0.52 (2H), 0.59-0.67 (2H), 2.26 (3H), 2.78 (1H), 7.18 (1 H), 7.53-7.61 (2H), 8.01 (2H), 8.19 (1 H).

[1125] The following compound examples were prepared analogously to the procedure described above for example
562 using the appropriate intermediate example and the appropriate phenol [LC-MS data such as retention time (RT in
min) or observed mass peak were collected using LC-MS Method A unless explicitly stated]:
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[1126] Thefollowing intermediate examples were prepared analogously to the procedure described above for example
562a using the appropriate amine and the appropriate boronic acid [LC-MS data such as retention time (RT in min) or
observed mass peak were collected using LC-MS Method A unless explicitly stated]:

10

15

Inter
medi
ate Structure Name Analytical Data
Exam
pie
O/AW RT =0.71
N MWsoung = 474.4
I MW, = 473.4
NH
TH-NMR (300
Z >N 4-(6-bromo-8-{[2-(morpholin-4- MHz ,DMSO-dg), 8 [ppm]=

562a ~ N/ yl)ethyllamino}imidazol[1,2 -b]pyridazin-3-
N y)-N,2-dimethylbenzamide

2.37 (3H), 2.42 (4H), 2.54
(2H), 2.73 (3H), 3.26 (2H),
3.49-3.59 (4H), 6.42 (1H),
; 7.40 (2H), 7.56-7.63 (1H),
o 7.86 (1H), 7.92 (1H), 7.96

HN (1H), 8.18 (1H)

o RT =1.09
MWioyq = 459.4
MW, = 458.4
TH-NMR (300

MHz ,DMSO-dg), § [ppm]=
1.11-1.31 (2H), 1.59 (2H),
1.83-1.98 (1H), 2.37 (3H),

4-{6-bromo-8-[(tetrahydro-2H-pyran-4-
ylmethyl)amino]imidazo[1, 2-b]pyridazin-3-
yI}-N,2-dimethylbenzamide

567a

35

40

45

50

55

2.69-2.78 (3H), 3.15-3.27
(4H), 3.81 (2H), 6.42 (1H),
7.40 (1H), 7.86 (1H),

7.89-8.00 (3H), 8.18 (1H)

574a

CH,

4-{6-bromo-8-[(3,3,3-

trifluoropropyl)aminolimid azo[1,2-
b]pyridazin-3-yl}-N,2-dimethylbenzamide

RT=1.18
MWiyyng = 457.3
MW, = 456.3
TH-NMR (400
MHz ,DMSO-dg),  [ppm]=
2.37 (3H), 2.59-2.71 (2H),
2.73 (3H), 3.59 (2H), 6.46
(1H), 7.41 (1H), 7.86 (1H),
7.89-7.96 (2H), 7.97 (1H),
8.17 (1H)
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(continued)

Inter
medi
ate
Exam

ple

Structure

Name

Analytical Data

579a

4-{6-bromo-8-[(2,2-
difluoroethyl)aminolimidaz o[1,2-
b]pyridazin-3-yl}-N,2-dimethylbenzamide

RT =1.03
MWioung = 425.3
MW gge = 424.3

TH-NMR (400

MHz ,DMSO-dg), § [ppm]=
2.37 (3H), 2.73 (3H), 3.25
(1H), 3.85 (2H), 6.62 (1 H),
7.41 (1H), 7.87 (1H), 7.92
(1H), 7.97-8.03 (2H), 8.17
(1H)

581a

4-{6-bromo-8-[(2-
methoxyethyl)aminolimida zo[1,2-
b]pyridazin-3-yl}-N,2-dimethylbenzamide

RT =1.02
MWsoung = 419.3
MW, = 418.3

calc

TH-NMR (300

MHz ,DMSO-dg), § [ppm]=
2.37 (3H), 2.73 (3H), 3.25
(3H), 3.53 (4H), 6.42 (1H),
7.41 (1H), 7.71 (1H), 7.86
(1H), 7.89-7.94 (1H), 7.95
(1H), 8.16 (1H)

588a

4-(6-bromo-8-{[2-(morpholin-4-
yl)ethyllamino}imidazo[1,2 -b]pyridazin-3-
yl)-N-ethyl-2-methylbenzamide

RT =0.75
MWi, ng = 488.4
MW, = 487.4

calc

TH-NMR (400

MHz ,DMSO-dg), § [ppm]=
1.06-1.12 (3H), 2.37 (3H),
2.42 (4H), 2.56 (2H),
3.18-3.26 (2H), 3.43 (2H),
3.52-3.58 (4H), 6.41 (1H),
7.39 (1H), 7.57 (1H), 7.85
(1H), 7.91 (1H), 7.95 (1H),
8.22 (1H)
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(continued)

Inter
medi
ate
Exam

ple

Structure

Name

Analytical Data

5942

4-{6-bromo-8-[(tetrahydro-2H-pyran-4-
ylmethyl)aminolimidazo[1, 2-b]pyridazin-3-
yI}-N-ethyl-2-methylbenzamide

RT=1.1.17
MWioyng = 473.4
MW oo = 472.4

TH-NMR (300

MHz ,DMSO-dg), § [ppm]=
1.05-1.12 (3H), 1.13-1.31

(2H), 1.59 (2H), 1.89 (1H),
2.37 (3H), 3.16-3.25 (6H),
3.81 (2H), 6.42 (1H), 7.39
(1H), 7.85 (1 H), 7.88-7.98
(3H), 8.22 (1 H)

601a

4-{6-bromo-8-[(3,3,3-
trifluoropropyl)aminolimid azo[1,2-
b]pyridazin-3-y[}-N-ethyl-2-
methylbenzamide

RT =1.25
MWi,ung = 471.3
MW, . = 470.3

calc

TH-NMR (400

MHz ,DMSO-dg), 8 [ppm]=
1.09 (3H), 2.37 (3H), 2.66
(2H), 3.18-3.26 (2H), 3.59
(2H), 6.46 (1 H), 7.40 (1H),
7.85 (1 H), 7.89-7.96 (2H),
7.96 (1 H), 8.23 (1 H)

605a

4-{6-bromo-8-[(2,2-
difluoroethyl)aminolimidaz o[1,2-
b]pyridazin-3-yl}-N-ethyl-2-
methylbenzamide

RT =1.10
MWoung = 439.3
MW e = 438.3

TH-NMR (300

MHz ,DMSO-dg), § [ppm]=
1.09 (3H), 2.37 (3H),
3.18-3.26 (3H), 3.86 (2H),
6.61 (1 H), 7.40 (1 H), 7.86
(1H), 7.89-7.95 (1H), 7.99
(2H), 8.23 (1 H)
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(continued)

Inter
medi
ate Structure Name Analytical Data
Exam
ple
CH, RT =1.09
0 MWjoung = 433.3
\L MW, = 432.3
NH
7 =N 4-{6-bromo-8-[(2- TH-NMR (300
>, N / methoxyethyl)aminolimida zo[1,2- MHz \DMSO-dg), § [ppm]=
607a Br . ' 6/
b]pyridazin-3-yl}-N-ethyl-2- 1.09 (3H), 2.37 (3H),
methylbenzamide 3.18-3.27 (4H), 3.43-3.59
CH, (5H), 6.43 (1H), 7.39 (2H),
o 7.75 (1H), 7.86 (1H), 7.92
H"i (1H), 7.95 (1H), 8.24 (1H)
H,C
Intermediate example 582b
[4-(ethylcarbamoyl)-3-methylphenyl]boronic acid
[1127]
o}
(0]
N
H NT
O —_— H
B HO -
(0] |
OH
[1128] 17.72 g (61.27 mmol) N-ethyl-2-methyl-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzamide which was

prepared according to intermediate example 582c were transformed in analogy to intermediate example 562b to give
after working up and purification 8.75 g (70%) of the title compound.

Intermediate example 582¢

N-ethyl-2-methyl-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzamide

[1129]
0 o]
OH N7
H
O ? — O. B
BE e
[1130] To a stirred solution of 15 g (57 mmol) 2-methyl-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzoic acid in

NMP (20 mL) were added 85.84 mL (171.68 mmol) ethylamine and 72.8 mL 2,4,6-tripropyl-1,3,5,2,4,6-trioxatriphosphi-
nane 2,4,6-trioxide (114.45 mmol, 2M in THF) and the mixture was stirred for 2 h at rt to give after working up and
purification 16.00 g (96.7 %) of the title compound.
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Pharmaceutical compositions of the compounds of the invention

[1131] This invention also relates to pharmaceutical compositions containing one or more compounds of the present
invention. These compositions can be utilised to achieve the desired pharmacological effect by administration to a patient
in need thereof. A patient, for the purpose of this invention, is a mammal, including a human, in need of treatment for
the particular condition or disease. Therefore, the present invention includes pharmaceutical compositions that are
comprised of a pharmaceutically acceptable carrier and a pharmaceutically effective amount of a compound, or salt
thereof, of the present invention. A pharmaceutically acceptable carrier is preferably a carrier that is relatively non-toxic
and innocuous to a patient at concentrations consistent with effective activity of the active ingredient so that any side
effects ascribable to the carrier do not vitiate the beneficial effects of the active ingredient. A pharmaceutically effective
amount of compound is preferably that amount which produces a result or exerts an influence on the particular condition
being treated. The compounds of the present invention can be administered with pharmaceutically-acceptable carriers
well known in the art using any effective conventional dosage unit forms, including immediate, slow and timed release
preparations, orally, parenterally, topically, nasally, ophthalmically, optically, sublingually, rectally, vaginally, and the like.
[1132] For oral administration, the compounds can be formulated into solid or liquid preparations such as capsules,
pills, tablets, troches, lozenges, melts, powders, solutions, suspensions, or emulsions, and may be prepared according
to methods known to the art for the manufacture of pharmaceutical compositions. The solid unit dosage forms can be
a capsule that can be of the ordinary hard- or soft-shelled gelatine type containing, for example, surfactants, lubricants,
and inert fillers such as lactose, sucrose, calcium phosphate, and corn starch.

[1133] In another embodiment, the compounds of this invention may be tableted with conventional tablet bases such
as lactose, sucrose and cornstarch in combination with binders such as acacia, corn starch or gelatine, disintegrating
agents intended to assist the break-up and dissolution of the tablet following administration such as potato starch, alginic
acid, corn starch, and guar gum, gum tragacanth, acacia, lubricants intended to improve the flow of tablet granulation
and to prevent the adhesion of tablet material to the surfaces of the tablet dies and punches, for example talc, stearic
acid, or magnesium, calcium or zinc stearate, dyes, colouring agents, and flavouring agents such as peppermint, oil of
wintergreen, or cherry flavouring, intended to enhance the aesthetic qualities of the tablets and make them more ac-
ceptable to the patient. Suitable excipients for use in oral liquid dosage forms include dicalcium phosphate and diluents
such as water and alcohols, for example, ethanol, benzyl alcohol, and polyethylene alcohols, either with or without the
addition of a pharmaceutically acceptable surfactant, suspending agent or emulsifying agent. Various other materials
may be present as coatings or to otherwise modify the physical form of the dosage unit. For instance tablets, pills or
capsules may be coated with shellac, sugar or both.

[1134] Dispersible powders and granules are suitable for the preparation of an aqueous suspension. They provide
the active ingredient in admixture with a dispersing or wetting agent, a suspending agent and one or more preservatives.
Suitable dispersing or wetting agents and suspending agents are exemplified by those already mentioned above. Ad-
ditional excipients, for example those sweetening, flavouring and colouring agents described above, may also be present.
[1135] 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) condensation products of said partial esters with ethylene oxide, for example, polyoxyethylene sorbitan
monooleate. The emulsions may also contain sweetening and flavouring agents.

[1136] Oily suspensions may be formulated by suspending the active ingredientin a vegetable oil such as, for example,
arachis oil, olive oil, sesame oil or coconut oil, or in a mineral oil such as liquid paraffin. The oily suspensions may contain
a thickening agent such as, for example, beeswax, hard paraffin, or cetyl alcohol. The suspensions may also contain
one or more preservatives, for example, ethyl or n-propyl p-hydroxybenzoate; one or more colouring agents; one or
more flavouring agents; and one or more sweetening agents such as sucrose or saccharin.

[1137] Syrups and elixirs may be formulated with sweetening agents such as, for example, glycerol, propylene glycol,
sorbitol or sucrose. Such formulations may also contain a demulcent, and preservative, such as methyl and propyl
parabens and flavouring and colouring agents.

[1138] The compounds of this invention may also be administered parenterally, that is, subcutaneously, intravenously,
intraocularly, intrasynovially, intramuscularly, or interperitoneally, as injectable dosages of the compound in preferably
a physiologically acceptable diluent with a pharmaceutical carrier which can be a sterile liquid or mixture of liquids such
as water, saline, aqueous dextrose and related sugar solutions, an alcohol such as ethanol, isopropanol, or hexadecyl
alcohol, glycols such as propylene glycol or polyethylene glycol, glycerol ketals such as 2,2-dimethyl-1,1-dioxolane-4-
methanol, ethers such as poly(ethylene glycol) 400, an oil, a fatty acid, a fatty acid ester or, a fatty acid glyceride, or an
acetylated fatty acid glyceride, with or without the addition of a pharmaceutically acceptable surfactant such as a soap
or a detergent, suspending agent such as pectin, carbomers, methycellulose, hydroxypropylmethylcellulose, or car-
boxymethylcellulose, or emulsifying agent and other pharmaceutical adjuvants.
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[1139] 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 mineral oil. Suitable fatty acids include oleic acid, stearic acid, isostearic acid and myristic acid. Suitable
fatty acid esters are, for example, ethyl oleate and isopropyl myristate. Suitable soaps include fatty acid alkali metal,
ammonium, and triethanolamine salts and suitable detergents include cationic detergents, for example dimethyl dialkyl
ammonium halides, alkyl pyridinium halides, and alkylamine acetates ; anionic detergents, for example, alkyl, aryl, and
olefin sulfonates, alkyl, olefin, ether, and monoglyceride sulfates, and sulfosuccinates ; non-ionic detergents, forexample,
fatty amine oxides, fatty acid alkanolamides, and poly(oxyethylene-oxypropylene)s or ethylene oxide or propylene oxide
copolymers; and amphoteric detergents, for example, alkyl-beta-aminopropionates, and 2-alkylimidazoline quarternary
ammonium salts, as well as mixtures.

[1140] The parenteral compositions of this invention will typically contain from about 0.5% to about 25% by weight of
the active ingredient in solution. Preservatives and buffers may also be used advantageously. In order to minimise or
eliminate irritation at the site of injection, such compositions may contain a non-ionic surfactant having a hydrophile-
lipophile balance (HLB) preferably of from about 12 to about 17. The quantity of surfactant in such formulation preferably
ranges from about 5% to about 15% by weight. The surfactant can be a single component having the above HLB or can
be a mixture of two or more components having the desired HLB.

[1141] lllustrative of surfactants used in parenteral formulations are the class of polyethylene sorbitan fatty acid esters,
for example, sorbitan monooleate and the high molecular weight adducts of ethylene oxide with a hydrophobic base,
formed by the condensation of propylene oxide with propylene glycol.

[1142] The pharmaceutical compositions may be in the form of sterile injectable aqueous suspensions. Such suspen-
sions 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 example, polyoxyethylene
stearate, a condensation product of ethylene oxide with a long chain aliphatic alcohol, for example, heptadeca-ethyle-
neoxycetanol, a condensation product of ethylene oxide with a partial ester derived form a fatty acid and a hexitol such
as polyoxyethylene sorbitol monooleate, or a condensation product of an ethylene oxide with a partial ester derived from
a fatty acid and a hexitol anhydride, for example polyoxyethylene sorbitan monooleate.

[1143] The sterile injectable preparation may also be a sterile injectable solution or suspension in a non-toxic parenter-
ally acceptable diluent or solvent. Diluents and solvents that may be employed are, for example, water, Ringer’s solution,
isotonic sodium chloride solutions and isotonic glucose solutions. In addition, sterile fixed oils are conventionally employed
as solvents or suspending media. For this purpose, any bland, fixed oil may be employed including synthetic mono- or
diglycerides. In addition, fatty acids such as oleic acid can be used in the preparation of injectables.

[1144] A composition of the invention may also be administered in the form of suppositories for rectal administration
of the drug. These compositions can be prepared by mixing the drug with a suitable non-irritation excipient which is solid
at ordinary temperatures but liquid at the rectal temperature and will therefore melt in the rectum to release the drug.
Such materials are, for example, cocoa butter and polyethylene glycol.

[1145] Another formulation employed in the methods of the present invention employs transdermal delivery devices
("patches"). Such transdermal patches may be used to provide continuous or discontinuous infusion of the compounds
of the present invention in controlled amounts. The construction and use of transdermal patches for the delivery of
pharmaceutical agents is well known in the art (see, e.g., US Patent No. 5,023,252, issued June 11, 1991, incorporated
herein by reference). Such patches may be constructed for continuous, pulsatile, oron demand delivery of pharmaceutical
agents.

[1146] Controlled release formulations for parenteral administration include liposomal, polymeric microsphere and
polymeric gel formulations that are known in the art.

[1147] It may be desirable or necessary to introduce the pharmaceutical composition to the patient via a mechanical
delivery device. The construction and use of mechanical delivery devices for the delivery of pharmaceutical agents is
well known in the art. Direct techniques for, 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 delivery system, used for the transport of agents to specific anatomical regions of the body, is described in
US Patent No. 5,011,472, issued April 30, 1991.

[1148] The compositions of the invention can also contain other conventional pharmaceutically acceptable compound-
ing ingredients, generally referred to as carriers or diluents, as necessary or desired. Conventional procedures for
preparing such compositions in appropriate dosage forms can be utilized. Such ingredients and procedures include
those described in the following references, each of which is incorporated herein by reference: Powell, M.F. et al.,
"Compendium of Excipients for Parenteral Formulations" PDA Journal of Pharmaceutical Science & Technology 1998,
52(5), 238-311 ; Strickley, R.G "Parenteral Formulations of Small Molecule Therapeutics Marketed in the United States
(1999)-Part-1" PDA Journal of Pharmaceutical Science & Technology 1999, 53(6), 324-349 ; and Nema, S. et al.,
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"Excipients and Their Use in Injectable Products" PDA Journal of Pharmaceutical Science & Technology 1997, 51(4),
166-171.

[1149] Commonly used pharmaceutical ingredients that can be used as appropriate to formulate the composition for
its intended route of administration include:
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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, dieth-
anolamine, monoethanolamine, potassium hydroxide, sodium borate, sodium carbonate, sodium hydroxide, trieth-
anolamine, trolamine);

adsorbents (examples include but are not limited to powdered cellulose and activated charcoal) ;

aerosol propellants (examples include but are not limited to carbon dioxide, CCI,F,, F,CIC-CCIF, and CCIFj3)

air displacement agents (examples include but are not limited to nitrogen and argon) ;

antifungal preservatives (examples include but are not limited to benzoic acid, butylparaben, ethylparaben, meth-
ylparaben, propylparaben, sodium benzoate) ;

antimicrobial preservatives (examplesinclude but are notlimited to benzalkonium chloride, benzethonium chloride,
benzyl alcohol, cetylpyridinium chloride, chlorobutanol, phenol, phenylethyl alcohol, phenylmercuric nitrate and
thimerosal) ;

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

sulfite, sodium formaldehyde sulfoxylate, sodium metabisulfite) ;

binding materials (examples include but are not limited to block polymers, natural and synthetic rubber, polyacr-
ylates, polyurethanes, silicones, polysiloxanes and styrene-butadiene copolymers) ;

buffering agents (examples include but are not limited to potassium metaphosphate, dipotassium phosphate,
sodium acetate, sodium citrate anhydrous and sodium citrate dihydrate)

carrying agents (examples include but are not limited to acacia syrup, aromatic syrup, aromatic elixir, cherry syrup,
cocoa syrup, orange syrup, syrup, corn oil, mineral oil, peanut oil, sesame oil, bacteriostatic sodium chloride injection
and bacteriostatic water for injection)

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

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

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

emulsifying agents (examples include but are not limited to acacia, cetomacrogol, cetyl alcohol, glyceryl monos-
tearate, lecithin, sorbitan monooleate, polyoxyethylene 50 monostearate) ;

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

flavourants (examples include but are not limited to anise oil, cinnamon oil, cocoa, menthol, orange oil, peppermint
oil and vanillin) ;

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

levigating agents (examples include but are not limited to mineral oil and glycerin) ;
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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 ointment, polyethylene glycol cintment,
petrolatum, hydrophilic petrolatum, white ointment, yellow ointment, and rose water ocintment) ;

penetration enhancers (transdermal delivery) (examples include but are not limited to monohydroxy or polyhy-
droxy alcohols, mono-or polyvalent alcohols, saturated or unsaturated fatty alcohols, saturated or unsaturated fatty
esters, saturated or unsaturated dicarboxylic acids, essential oils, phosphatidyl derivatives, cephalin, terpenes,
amides, ethers, ketones and ureas)

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

solvents (examples include but are not limited to ethanol, corn oil, cottonseed 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 polyethylene glycols (mixtures)) ;

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

suspending agents (examples include but are not limited to agar, bentonite, carbomers, carboxymethylcellulose
sodium, hydroxyethyl cellulose, hydroxypropyl cellulose, hydroxypropyl methylcellulose, kaolin, methylcellulose,

tragacanth and veegum) ;

sweetening agents (examples include but are not limited to aspartame, dextrose, glycerol, mannitol, propylene
glycol, saccharin sodium, sorbitol and sucrose) ;

tablet anti-adherents (examples include but are not limited to magnesium stearate and talc) ;

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

tablet and capsule diluents (examples include but are not limited to dibasic calcium phosphate, kaolin, lactose,
mannitol, microcrystalline cellulose, powdered cellulose, precipitated calcium carbonate, sodium carbonate, sodium

phosphate, sorbitol and starch) ;

tablet coating agents (examples include but are not limited to liquid glucose, hydroxyethyl cellulose, hydroxypropyl
cellulose, hydroxypropyl methylcellulose, methylcellulose, ethylcellulose, cellulose acetate phthalate and shellac) ;

tablet direct compression excipients (examples include but are not limited to dibasic calcium phosphate) ;
tablet disintegrants (examples include but are not limited to alginic acid, carboxymethylcellulose calcium, micro-
crystalline cellulose, polacrillin potassium, cross-linked polyvinylpyrrolidone, sodium alginate, sodium starch glycol-
late and starch) ;

tablet glidants (examples include but are not limited to colloidal silica, corn starch and talc) ;

tablet lubricants (examples include but are not limited to calcium stearate, magnesium stearate, mineral oil, stearic
acid and zinc stearate) ;

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

tablet polishing agents (examples include but are not limited to carnuba wax and white wax) ;
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thickening agents (examples include but are not limited to beeswax, cetyl alcohol and paraffin) ;
tonicity agents (examples include but are not limited to dextrose and sodium chloride) ;

viscosity increasing agents (examples include but are not limited to alginic acid, bentonite, carbomers, car-
boxymethylcellulose sodium, methylcellulose, polyvinyl pyrrolidone, sodium alginate and tragacanth) ; and

wetting agents (examples include but are not limited to heptadecaethylene oxycetanol, lecithins, sorbitol mo-
nooleate, polyoxyethylene sorbitol monooleate, and polyoxyethylene stearate).

[1150] Pharmaceutical compositions according to the present invention can be illustrated as follows:

Sterile IV Solution: A5 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 IV infusion over about 60 minutes.

Lyophilised powder for |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.

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 stearate.

Soft Gelatin Capsules: A mixture of active ingredient in a digestible oil such as soybean oil, cottonseed oil or olive
oil is prepared and injected by means of a positive displacement pump into molten gelatin to form soft gelatin capsules
containing 100 mg of the active ingredient. The capsules are washed and dried. The active ingredient can be
dissolved in a mixture of polyethylene glycol, glycerin and sorbitol to prepare a water miscible medicine mix.

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

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

Combination therapies

[1151] The compounds of this invention can be administered as the sole pharmaceutical agent or in combination with
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one or more other pharmaceutical agents where the combination causes no unacceptable adverse effects. The present
invention relates also to such combinations. For example, the compounds of this invention can be combined with known
anti-hyper-proliferative or other indication agents, and the like, as well as with admixtures and combinations thereof.
Other indication agents include, but are not limited to, anti-angiogenic agents, mitotic inhibitors, alkylating agents, anti-
metabolites, DNA-intercalating antibiotics, growth factor inhibitors, cell cycle inhibitors, enzyme inhibitors, toposisomer-
ase inhibitors, biological response modifiers, or anti-hormones.

[1152] The additional pharmaceutical agent can be afinitor, aldesleukin, alendronic acid, alfaferone, alitretinoin, allop-
urinol, aloprim, aloxi, altretamine, aminoglutethimide, amifostine, amrubicin, amsacrine, anastrozole, anzmet, aranesp,
arglabin, arsenic trioxide, aromasin, 5-azacytidine, azathioprine, BCG or tice BCG, bestatin, betamethasone acetate,
betamethasone sodium phosphate, bexarotene, bleomycin sulfate, broxuridine , bortezomib, busulfan, calcitonin, cam-
path, capecitabine, carboplatin, casodex, cefesone, celmoleukin, cerubidine, chlorambucil, cisplatin, cladribine, cladri-
bine, clodronic acid, cyclophosphamide, cytarabine, dacarbazine, dactinomycin, DaunoXome, decadron, decadron phos-
phate, delestrogen, denileukin diftitox, depo-medrol, deslorelin, dexrazoxane, diethylstilbestrol, diflucan, docetaxel, doxi-
fluridine, doxorubicin, dronabinol, DW-166HC, eligard, elitek, ellence, emend, epirubicin, epoetin alfa, epogen, eptaplatin,
ergamisol, estrace, estradiol, estramustine phosphate sodium, ethinyl estradiol, ethyol, etidronic acid, etopophos, etopo-
side, fadrozole, farston, filgrastim, finasteride, fligrastim, floxuridine, fluconazole, fludarabine, 5-fluorodeoxyuridine mono-
phosphate, 5-fluorouracil (5-FU), fluoxymesterone, flutamide, formestane, fosteabine, fotemustine, fulvestrant, gam-
magard, gemcitabine, gemtuzumab, gleevec, gliadel, goserelin, granisetron HCI, histrelin, hycamtin, hydrocortone, eyr-
thro-hydroxynonyladenine, hydroxyurea, ibritumomab tiuxetan, idarubicin, ifosfamide, interferon alpha, interferon-alpha
2, interferon alfa-2A, interferon alfa-2B, interferon alfa-n1, interferon alfa-n3, interferon beta, interferon gamma-1a, in-
terleukin-2, intron A, iressa, irinotecan, kytril, lapatinib, lentinan sulfate, letrozole, leucovorin, leuprolide, leuprolide ac-
etate, levamisole, levofolinic acid calcium salt, levothroid, levoxyl, lomustine, lonidamine, marinol, mechlorethamine,
mecobalamin, medroxyprogesterone acetate, megestrol acetate, melphalan, menest, 6-mercaptopurine, Mesna, meth-
otrexate, metvix, miltefosine, minocycline, mitomycin C, mitotane, mitoxantrone, Modrenal, Myocet, nedaplatin, neulasta,
neumega, neupogen, nilutamide, nolvadex, NSC-631570, OCT-43, octreotide, ondansetron HCI, orapred, oxaliplatin,
paclitaxel, pediapred, pegaspargase, Pegasys, pentostatin, picibanil, pilocarpine HCI, pirarubicin, plicamycin, porfimer
sodium, prednimustine, prednisolone, prednisone, premarin, procarbazine, procrit, raltitrexed, RDEA 119, rebif, rhenium-
186 etidronate, rituximab, roferon-A, romurtide, salagen, sandostatin, sargramostim, semustine, sizofiran, sobuzoxane,
solu-medrol, sparfosic acid, stem-cell therapy, streptozocin, strontium-89 chloride, sunitinib, synthroid, tamoxifen, tam-
sulosin, tasonermin, tastolactone, taxotere, teceleukin, temozolomide, teniposide, testosterone propionate, testred, thi-
oguanine, thiotepa, thyrotropin, tiludronic acid, topotecan, toremifene, tositumomab, trastuzumab, treosulfan, tretinoin,
trexall, trimethylmelamine, trimetrexate, triptorelin acetate, triptorelin pamoate, UFT, uridine, valrubicin, vesnarinone,
vinblastine, vincristine, vindesine, vinorelbine, virulizin, zinecard, zinostatin stimalamer, zofran, ABI-007, acolbifene,
actimmune, affinitak, aminopterin, arzoxifene, asoprisnil, atamestane, atrasentan, sorafenib (BAY 43-9006), avastin,
CCI-779, CDC-501, celebrex, cetuximab, crisnatol, cyproterone acetate, decitabine, DN-101, doxorubicin-MTC, DSLIM,
dutasteride, edotecarin, eflornithine, exatecan, fenretinide, histamine dihydrochloride, histrelin hydrogel implant, hol-
mium-166 DOTMP, ibandronic acid, interferon gamma, intron-PEG, ixabepilone, keyhole limpet hemocyanin, L-651582,
lanreotide, lasofoxifene, libra, lonafarnib, miproxifene, minodronate, MS-209, liposomal MTP-PE, MX-8, nafarelin, nemo-
rubicin, neovastat, nolatrexed, oblimersen, onco-TCS, osidem, paclitaxel polyglutamate, pamidronate disodium, PN-
401, QS-21, quazepam, R-1549, raloxifene, ranpirnase, 13-cis -retinoic acid, satraplatin, seocalcitol, T-138067, tarceva,
taxoprexin, thymosin alpha 1, tiazofurine, tipifarnib, tirapazamine, TLK-286, toremifene, TransMID-107R, valspodar,
vapreotide, vatalanib, verteporfin, vinflunine, Z-100, zoledronic acid or combinations thereof.

[1153] Optional anti-hyper-proliferative agents which can be added to the composition include but are not limited to
compounds listed on the cancer chemotherapy drug regimens in the 11th Edition of the Merck Index, (1996), which is
hereby incorporated by reference, such as asparaginase, bleomycin, carboplatin, carmustine, chlorambucil, cisplatin,
colaspase, cyclophosphamide, cytarabine, dacarbazine, dactinomycin, daunorubicin, doxorubicin (adriamycine), epiru-
bicin, epothilone, an epothilone derivative, etoposide, 5-fluorouracil, hexamethylmelamine, hydroxyurea, ifosfamide,
irinotecan, leucovorin, lomustine, mechlorethamine, 6-mercaptopurine, mesna, methotrexate, mitomycin C, mitoxantro-
ne, prednisolone, prednisone, procarbazine, raloxifen, streptozocin, tamoxifen, thioguanine, topotecan, vinblastine, vin-
cristine, and vindesine.

[1154] Other anti-hyper-proliferative agents suitable for use with the composition of the invention include but are not
limited to those compounds acknowledged to be used in the treatment of neoplastic diseases in Goodman and Gilman’s
The Pharmacological Basis of Therapeutics (Ninth Edition), editor Molinoff et al., publ. by McGraw-Hill, pages 1225-1287,
(1996), which is hereby incorporated by reference, such as aminoglutethimide, L-asparaginase, azathioprine, 5-azacy-
tidine cladribine, busulfan, diethylstilbestrol, 2’,2’-difluorodeoxycytidine, docetaxel, erythrohydroxynonyl adenine, ethinyl
estradiol, 5-fluorodeoxyuridine, 5-fluorodeoxyuridine monophosphate, fludarabine phosphate, fluoxymesterone, fluta-
mide, hydroxyprogesterone caproate, idarubicin, interferon, medroxyprogesterone acetate, megestrol acetate, melpha-
lan, mitotane, paclitaxel, pentostatin, N-phosphonoacetyl-L-aspartate (PALA), plicamycin, semustine, teniposide, tes-
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tosterone propionate, thiotepa, trimethylmelamine, uridine, and vinorelbine.

[1155] Other anti-hyper-proliferative agents suitable for use with the composition of the invention include but are not
limited to other anti-cancer agents such as epothilone and its derivatives, irinotecan, raloxifen and topotecan.

[1156] The compounds of the invention may also be administered in combination with protein therapeutics. Such
protein therapeutics suitable for the treatment of cancer or other angiogenic disorders and for use with the compositions
of the invention include, but are not limited to, an interferon (e.g., interferon .alpha., .beta., or .gamma.) supraagonistic
monoclonal antibodies, Tuebingen, TRP-1 protein vaccine, Colostrinin, anti-FAP antibody, YH-16, gemtuzumab, inflix-
imab, cetuximab, trastuzumab, denileukin diftitox, rituximab, thymosin alpha 1, bevacizumab, mecasermin, mecasermin
rinfabate, oprelvekin, natalizumab, rhMBL, MFE-CP1 + ZD-2767-P, ABT-828, ErbB2-specific immunotoxin, SGN-35,
MT-103, rinfabate, AS-1402, B43-genistein, L-19 based radioimmunotherapeutics, AC-9301, NY-ESO-1 vaccine, IMC-
1C11,CT-322,rhCC10, r(m)CRP, MORAb-009, aviscumine, MDX-1307, Her-2 vaccine, APC-8024, NGR-hTNF, rhH1.3,
IGN-311, Endostatin, volociximab, PRO-1762, lexatumumab, SGN-40, pertuzumab, EMD-273063, L19-IL-2 fusion pro-
tein, PRX-321, CNTO-328, MDX-214, tigapotide, CAT-3888, labetuzumab, alpha-particle-emitting radioisotope-Illinked
lintuzumab, EM-1421, HyperAcute vaccine, tucotuzumab celmoleukin, galiximab, HPV-16-E7, Javelin - prostate cancer,
Javelin - melanoma, NY-ESO-1 vaccine, EGF vaccine, CYT-004-MelQbG10, WT1 peptide, oregovomab, ofatumumab,
zalutumumab, cintredekin besudotox, WX-G250, Albuferon, aflibercept, denosumab, vaccine, CTP-37, efungumab, or
1311-chTNT-1/B. Monoclonal antibodies useful as the protein therapeutic include, but are not limited to, muromonab-
CD3, abciximab, edrecolomab, daclizumab, gentuzumab, alemtuzumab, ibritumomab, cetuximab, bevicizumab, efali-
zumab, adalimumab, omalizumab, muromomab-CD3, rituximab, daclizumab, trastuzumab, palivizumab, basiliximab,
and infliximab.

[1157] The compounds of the invention may also be combined with biological therapeutic agents, such as antibodies
(e.g. avastin, rituxan, erbitux, herceptin), or recombinant proteins.

[1158] The compounds of the invention may also be in combination with antiangiogenesis agents, such as, for example,
with avastin, axitinib, DAST, recentin, sorafenib or sunitinib. Combinations with inhibitors of proteasomes or mTOR
inhibitors, or anti-hormones or steroidal metabolic enzyme inhibitors are also possible.

[1159] Generally, the use of cytotoxic and/or cytostatic agents in combination with a compound or composition of the
present invention will serve to:

(1) yield better efficacy in reducing the growth of a tumour or even eliminate the tumour as compared to administration
of either agent alone,

(2) provide for the administration of lesser amounts of the administered chemotherapeutic agents,

(3) provide for a chemotherapeutic treatment that is well tolerated in the patient with fewer deleterious pharmaco-
logical complications than observed with single agent chemotherapies and certain other combined therapies,

(4) provide for treating a broader spectrum of different cancer types in mammals, especially humans,

(5) provide for a higher response rate among treated patients,

(6) provide for a longer survival time among treated patients compared to standard chemotherapy treatments,
(7) provide a longer time for tumour progression, and/or

(8) yield efficacy and tolerability results at least as good as those of the agents used alone, compared to known
instances where other cancer agent combinations produce antagonistic effects.

Methods of Sensitizing Cells to Radiation

[1160] Inadistinctembodiment of the presentinvention, a compound of the present invention may be used to sensitize
a cell to radiation. That is, treatment of a cell with a compound of the present invention prior to radiation treatment of
the cell renders the cell more susceptible to DNA damage and cell death than the cell would be in the absence of any
treatment with a compound of the invention. In one aspect, the cell is treated with at least one compound of the invention.
[1161] Thus, the present invention also provides a method of killing a cell, wherein a cell is administered one or more
compounds of the invention in combination with conventional radiation therapy.

[1162] The present invention also provides a method of rendering a cell more susceptible to cell death, wherein the
cell is treated one or more compounds of the invention prior to the treatment of the cell to cause or induce cell death. In
one aspect, after the cell is treated with one or more compounds of the invention, the cell is treated with at least one
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compound, or at least one method, or a combination thereof, in order to cause DNA damage for the purpose of inhibiting
the function of the normal cell or killing the cell.

[1163] In one embodiment, a cell is killed by treating the cell with at least one DNA damaging agent. That is, after
treating a cell with one or more compounds of the invention to sensitize the cell to cell death, the cell is treated with at
least one DNA damaging agent to kill the cell. DNA damaging agents useful in the present invention include, but are not
limited to, chemotherapeutic agents (e.g., cisplatinum), ionizing radiation (X-rays, ultraviolet radiation), carcinogenic
agents, and mutagenic agents.

[1164] In another embodiment, a cell is killed by treating the cell with at least one method to cause or induce DNA
damage. Such methods include, but are not limited to, activation of a cell signalling pathway that results in DNA damage
when the pathway is activated, inhibiting of a cell signalling pathway that results in DNA damage when the pathway is
inhibited, and inducing a biochemical change in a cell, wherein the change results in DNA damage. By way of a non-
limiting example, a DNA repair pathway in a cell can be inhibited, thereby preventing the repair of DNA damage and
resulting in an abnormal accumulation of DNA damage in a cell.

[1165] In one aspect of the invention, a compound of the invention is administered to a cell prior to the radiation or
other induction of DNA damage in the cell. In another aspect of the invention, a compound of the invention is administered
to a cell concomitantly with the radiation or other induction of DNA damage in the cell. In yet another aspect of the
invention, a compound of the invention is administered to a cell immediately after radiation or other induction of DNA
damage in the cell has begun.

[1166] In another aspect, the cell is in vitro. In another embodiment, the cell is in vivo.

[1167] As mentioned supra, the compounds of the present invention have surprisingly been found to effectively inhibit
Mps-1 and may therefore be used for the treatment or prophylaxis of diseases of uncontrolled cell growth, proliferation
and/or survival, inappropriate cellular immune responses, or inappropriate cellular inflammatory responses, or diseases
which are accompanied with uncontrolled cell growth, proliferation and/or survival, inappropriate cellular immune re-
sponses, or inappropriate cellular inflammatory responses, particularly in which the uncontrolled cell growth, proliferation
and/or survival, inappropriate cellularimmune responses, or inappropriate cellular inflammatory responses is mediated
by Mps-1, such as, for example, haematological tumours, solid tumours, and/or metastases thereof, e.g. leukaemias
and myelodysplastic syndrome, malignant lymphomas, head and neck tumours including brain tumours and brain me-
tastases, tumours of the thorax including non-small cell and small cell lung tumours, gastrointestinal tumours, endocrine
tumours, mammary and other gynaecological tumours, urological tumours including renal, bladder and prostate tumours,
skin tumours, and sarcomas, and/or metastases thereof.

[1168] In accordance with another aspect therefore, the present invention covers a compound of general formula |,
or a sterecisomer, atautomer, an N-oxide, a hydrate, a solvate, or a salt thereof, particularly a pharmaceutically acceptable
salt thereof, or a mixture of same, as described and defined herein, for use in the treatment or prophylaxis of a disease,
as mentioned supra.

[1169] Another particular aspect of the present invention is therefore the use of a compound of general formula |
described supra for manufacturing a pharmaceutical composition for the treatment or prophylaxis of a disease.

[1170] The diseases referred to in the two preceding paragraphs are diseases of uncontrolled cell growth, proliferation
and/or survival, inappropriate cellular immune responses, or inappropriate cellular inflammatory responses, or diseases
which are accompanied with uncontrolled cell growth, proliferation and/or survival, inappropriate cellular immune re-
sponses, or inappropriate cellular inflammatory responses, particularly in which the uncontrolled cell growth, proliferation
and/or survival, inappropriate cellular immune responses, or inappropriate cellular inflammatory responses is mediated
by Mps-1, such as, for example, haematological tumours, solid tumours, and/or metastases thereof, e.g. leukaemias
and myelodysplastic syndrome, malignant lymphomas, head and neck tumours including brain tumours and brain me-
tastases, tumours of the thorax including non-small cell and small cell lung tumours, gastrointestinal tumours, endocrine
tumours, mammary and other gynaecological tumours, urological tumours including renal, bladder and prostate tumours,
skin tumours, and sarcomas, and/or metastases thereof.

[1171] The term "inappropriate” within the context of the present invention, in particular in the context of "inappropriate
cellular immune responses, or inappropriate cellular inflammatory responses”, as used herein, is to be understood as
preferably meaning a response which is less than, or greater than normal, and which is associated with, responsible
for, or results in, the pathology of said diseases.

[1172] Preferably, the use is in the treatment or prophylaxis of diseases, wherein the diseases are haemotological
tumours, solid tumours and/or metastases thereof.

Method of treating hyper-proliferative disorders
[1173] The present invention relates to a method for using the compounds of the present invention and compositions

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

[1174] Examples of breast cancer include, but are not limited to invasive ductal carcinoma, invasive lobular carcinoma,
ductal carcinoma in situ, and lobular carcinoma in situ.

[1175] Examples of cancers of the respiratory tract include, but are not limited to small-cell and non-small-cell lung
carcinoma, as well as bronchial adenoma and pleuropulmonary blastoma.

[1176] Examples of brain cancers include, but are not limited to brain stem and hypophtalmic glioma, cerebellar and
cerebral astrocytoma, medulloblastoma, ependymoma, as well as neuroectodermal and pineal tumour.

[1177] 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.

[1178] 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.

[1179] Eye cancers include, but are not limited to intraocular melanoma and retinoblastoma.

[1180] Examples of liver cancers include, but are not limited to hepatocellular carcinoma (liver cell carcinomas with
orwithout fibrolamellar variant), cholangiocarcinoma (intrahepatic bile duct carcinoma), and mixed hepatocellular cholan-
giocarcinoma. 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.

[1181] Head-and-neck cancers include, but are not limited to laryngeal, hypopharyngeal, nasopharyngeal, oropha-
ryngeal cancer, lip and oral cavity cancer and squamous cell. Lymphomas include, but are not limited to AIDS-related
lymphoma, non-Hodgkin’s lymphoma, cutaneous T-cell ymphoma, Burkitt lymphoma, Hodgkin’s disease, and lymphoma
of the central nervous system.

[1182] Sarcomas include, but are not limited to sarcoma of the soft tissue, osteosarcoma, malignant fibrous histiocy-
toma, lymphosarcoma, and rhabdomyosarcoma.

[1183] Leukemias include, but are not limited to acute myeloid leukemia, acute lymphoblastic leukemia, chronic lym-
phocytic leukemia, chronic myelogenous leukemia, and hairy cell leukemia.

[1184] Thesedisorders have beenwell characterized in humans, but also exist with a similar etiology in othermammals,
and can be treated by administering pharmaceutical compositions of the present invention.

[1185] The term "treating" or "treatment" as stated throughout this document is used conventionally, e.g., the man-
agement or care of a subject for the purpose of combating, alleviating, reducing, relieving, improving the condition of,
etfc., of a disease or disorder, such as a carcinoma.

Methods of treating kinase disorders

[1186] The present invention also provides methods for the treatment of disorders associated with aberrant mitogen
extracellular kinase activity, including, but not limited to stroke, heart failure, hepatomegaly, cardiomegaly, diabetes,
Alzheimer’s disease, cystic fibrosis, symptoms of xenograft rejections, septic shock or asthma.

[1187] Effective amounts of compounds of the present invention can be used to treat such disorders, including those
diseases (e.g., cancer) mentioned in the Background section above. Nonetheless, such cancers and other diseases
can be treated with compounds of the present invention, regardless of the mechanism of action and/or the relationship
between the kinase and the disorder.

[1188] The phrase "aberrant kinase activity" or "aberrant tyrosine kinase activity," includes any abnormal expression
or activity of the gene encoding the kinase or of the polypeptide it encodes. Examples of such aberrant activity, include,
but are not limited to, over-expression of the gene or polypeptide; gene amplification ; mutations which produce consti-
tutively-active or hyperactive kinase activity ; gene mutations, deletions, substitutions, additions, etc.

[1189] The presentinvention also provides for methods of inhibiting a kinase activity, especially of mitogen extracellular
kinase, comprising administering an effective amountof acompound of the presentinvention, including salts, polymorphs,
metabolites, hydrates, solvates, prodrugs (e.g.: esters) thereof, and diastereoisomeric forms thereof. Kinase activity can
be inhibited in cells (e.g., in vitro), or in the cells of a mammalian subject, especially a human patient in need of treatment.

Methods of treating angiogenic disorders

[1190] The present invention also provides methods of treating disorders and diseases associated with excessive
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and/or abnormal angiogenesis.

[1191] Inappropriate and ectopic expression of angiogenesis can be deleterious to an organism. A number of patho-
logical conditions are associated with the growth of extraneous blood vessels. These include, e.g., diabetic retinopathy,
ischemic retinal-vein occlusion, and retinopathy of prematurity [Aiello et al. New Engl. J. Med. 1994, 331, 1480 ; Peer
et al. Lab. Invest. 1995, 72, 638], age-related macular degeneration [AMD ; see, Lopez et al. Invest. Opththalmol. Vis.
Sci. 1996, 37, 855], neovascular glaucoma, psoriasis, retrolental fibroplasias, angiofibroma, inflammation, rheumatoid
arthritis (RA), restenosis, in-stent restenosis, vascular graft restenosis, etc. In addition, the increased blood supply
associated with cancerous and neoplastic tissue, encourages growth, leading to rapid tumour enlargement and metas-
tasis. Moreover, the growth of new blood and lymph vessels in a tumour provides an escape route for renegade cells,
encouraging metastasis and the consequence spread of the cancer. Thus, compounds of the present invention can be
utilized to treat and/or prevent any of the aforementioned angiogenesis disorders, e.g., by inhibiting and/or reducing
blood vessel formation ; by inhibiting, blocking, reducing, decreasing, etc. endothelial cell proliferation or other types
involved in angiogenesis, as well as causing cell death or apoptosis of such cell types.

Dose and administration

[1192] Based upon standard laboratory techniques known to evaluate compounds useful for the treatment of hyper-
proliferative disorders and angiogenic disorders, by standard toxicity tests and by standard pharmacological assays for
the determination of treatment of the conditions identified above in mammals, and by comparison of these results with
the results of known medicaments that are used to treat these conditions, the effective dosage of the compounds of this
invention can readily be determined for treatment of each desired indication. The amount of the active ingredient to be
administered in the treatment of one of these conditions can vary widely according to such considerations as the particular
compound and dosage unit employed, the mode of administration, the period of treatment, the age and sex of the patient
treated, and the nature and extent of the condition treated.

[1193] 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 between pharmacological effect and tolerability. A unit dosage may contain from about 0.5 mg to about
1500 mg of active ingredient, and can be administered one or more times per day or less than once a day. The average
daily dosage for administration by injection, including intravenous, intramuscular, subcutaneous and parenteral injections,
and use of infusion techniques will preferably be from 0.01 to 200 mg/kg of total body weight. The average daily rectal
dosage regimen will preferably be from 0.01 to 200 mg/kg of total body weight. The average daily vaginal dosage regimen
will preferably be from 0.01 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 average daily inhalation dosage regimen will
preferably be from 0.01 to 100 mg/kg of total body weight.

[1194] Of course the specific initial and continuing dosage regimen for each patient will vary according to the nature
and severity of the condition as determined by the attending diagnostician, the activity of the specific compound employed,
the age and general condition of the patient, time of administration, route of administration, rate of excretion of the drug,
drug combinations, and the like. The desired mode of treatment and number of doses of a compound of the present
invention or a pharmaceutically acceptable salt or ester or composition thereof can be ascertained by those skilled in
the art using conventional treatment tests.

[1195] Preferably, the diseases of said method are haematological tumours, solid tumour and/or metastases thereof.
[1196] The compounds of the present invention can be used in particular in therapy and prevention, i.e. prophylaxis,
of tumour growth and metastases, especially in solid tumours of all indications and stages with or without pre-treatment
of the tumour growth.

[1197] Methods of testing for a particular pharmacological or pharmaceutical property are well known to persons skilled
in the art.

[1198] The example testing experiments described herein serve to illustrate the present invention and the invention
is not limited to the examples given.

Biological assay: Proliferation Assay
[1199] Cultivated tumour cells (MCF7, hormone dependent human mammary carcinoma cells, ATCC HTB22; NCI-
H460, human non-small cell lung carcinoma cells, ATCC HTB-177; DU 145, hormone-independent human prostate

carcinoma cells, ATCC HTB-81; HeLa-MaTu, human cervical carcinoma cells, EPO-GmbH, Berlin; HeLa-MaTu-ADR,
multidrug-resistant human cervical carcinoma cells, EPO-GmbH, Berlin; HeLa human cervical tumour cells, ATCC CCL-
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2; B16F10 mouse melanoma cells, ATCC CRL-6475) were plated at a density of 5000 cells/well (MCF7, DU145, HelLa-
MaTu-ADR), 3000 cells/well (NCI-H460, HeLa-MaTu, HelLa), or 1000 cells/well (B16F10) in a 96-well multititer plate in
200 plL 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 p.l), to which the test substances were added in various concentrations (0 wM, as well as in
the range of 0.01-30 wM; 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 proliferation 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 adding 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 temperature. The dye was dissolved by adding 100
wl/measuring point of a 10% acetic acid solution. The extinction 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 extinction
values of the zero-point plate (=0%) and the extinction of the untreated (0 pwm) cells (=100%). The IC50 values were
determined by means of a 4 parameter fit using the company’s own software.

Mps-1 kinase assay

[1200] The human kinase Mps-1 phosphorylates a biotinylated substrate peptide. Detection of the phosphorylated
product is achieved by time-resolved fluorescence resonance energy transfer (TR-FRET) from Europium-labelled anti-
phospho-Serine/Threonine antibody as donor to streptavidin labelled with cross-linked allophycocyanin (SA-XLent) as
acceptor. Compounds are tested for their inhibition of the kinase activity.

[1201] N-terminally GST-tagged human full length recombinant Mps-1 kinase (purchased from Invitrogen, Karslruhe,
Germany, cat. no PV4071) was used. As substrate for the kinase reaction a biotinylated peptide of the amino-acid
sequence PWDPDDADITEILG (C-terminus in amide form, purchased from Biosynthan GmbH, Berlin) was used.
[1202] For the assay 50 nL of a 100-fold concentrated solution of the test compound in DMSO was pipetted into a
black low volume 384well microtiter plate (Greiner Bio-One, Frickenhausen, Germany), 2 .l of a solution of Mps-1 in
assay buffer [0.1 mM sodium-ortho-vanadate, 10 mM MgCl,, 2 mM DTT, 25 mM Hepes pH 7.7, 0.05% BSA, 0.001%
Pluronic F-127] were added and the mixture was incubated for 15 min at 22°C to allow pre-binding of the test compounds
to Mps-1 before the start of the kinase reaction. Then the kinase reaction was started by the addition of 3 .l of a solution
of 16.7 adenosine-tri-phosphate (ATP, 16.7 uM => final conc. in the 5 pl assay volume is 10 wM) and peptide substrate
(1.67 M => final conc. in the 5 .l assay volume is 1 wM) in assay buffer and the resulting mixture was incubated for a
reaction time of 60 min at 22°C. The concentration of Mps-1 in the assay was adjusted to the activity of the enzyme lot
and was chosen appropriate to have the assay in the linear range, typical enzyme concentrations were in the range of
about 1 nM (final conc. in the 5 .l assay volume). The reaction was stopped by the addition of 3 .l of a solution of HTRF
detection reagents (100 mM Hepes pH 7.4, 0.1% BSA, 40 mM EDTA, 140 nM Streptavidin-XLent [# 61GSTXLB, Fa.
Cis Biointernational, Marcoule, France], 1.5 nM anti-phospho(Ser/Thr)-Europium-antibody [#AD0180, PerkinElmer LAS,
Rodgau-Jigesheim, Germany].

[1203] The resulting mixture was incubated 1 h at 22°C to allow the binding of the phosphorylated peptide to the anti-
phospho(Ser/Thr)-Europium-antibody. Subsequently the amount of phosphorylated substrate was evaluated by meas-
urement of the resonance energy transfer from the Europium-labelled anti-phospho(Ser/Thr) antibody to the Streptavidin-
XLent. Therefore, the fluorescence emissions at 620 nm and 665 nm after excitation at 350 nm was measured in a
Viewlux TR-FRET reader (PerkinElmer LAS, Rodgau-Jugesheim, Germany). The "blank-corrected normalized ratio" (a
Viewlux specific readout, similar to the traditional ratio of the emissions at 665 nm and at 622 nm, in which blank and
Eu-donor crosstalk are subtracted from the 665 nm signal before the ratio is calculated) was taken as the measure for
the amount of phosphorylated substrate. The data were normalised (enzyme reaction without inhibitor = 0 % inhibition,
all other assay components but no enzyme = 100 % inhibition). Test compounds were tested on the same microtiter
plate at 10 different concentrations in the range of 20 uM to 1 nM (20 uM, 6.7 pM, 2.2 pM, 0.74 pM, 0.25 uM, 82 nM,
27 nM, 9.2nM, 3.1 nM and 1 nM, dilution series prepared before the assay at the level of the 100fold conc. stock solutions
by serial 1:3 dilutions) in duplicate values for each concentration and IC5, values were calculated by a 4 parameter fit
using an in-house software.

[1204] Itwas surprisingly found that the inhibitory activity of compounds of general formula | can be positively influenced
by R3 being an aryl-X- or heteroaryl-X- group. Therefore, compounds of general formula |, supra, in which R3 represents
an aryl-X- or heteroaryl-X- group are preferred.
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Table 1
(Reference) Mps1 (Reference)| Mps1
Example | IC50 [nM] Example |IC50 [nM]

1 61.1 26 4.1
2 90.5 27 33.2
3 13.7 28 <1.0
4 20.6 29 80.2
5 13.3 30 2.1
6 43.6 31 1.1
7 1.2 32 4.3
8 111.0 33 1.5
9 25.0 34 2.4
10 <1.0 35 2.5
11 2.4 36 3.0
12 3.2 37 <1.0
13 1.8 38 10.3
14 1.2 39 3.7
15 21.5 40 | 111.0
16 27.3 41 7.1
17 3.2 42 7.8
18 228.0 43 21.1
19 1.6 44 2.6
20 1.2 45 1.1
21 3.7 46 1.1
22 35.7 47 2.0
23 2.4 48 1.4
24 23.8 49 11.9
25 13.1 50 84.8
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Table 1 (cont.)

(Reference) Mps1 (Reference)| Mpst
Example | IC50 [nM] Example IC50
[nM]

51A 58.0 72 44.4
51B 1.2 73A | <0.7
52 3.2 73B 3.8
53 7.1 74 | <0.7
54 7.6 75 | <0.7
55 1.2 76 | <0.7
56 <1.0 77 | <0.7
57 4.4 78 0.2
58 20.5 79 0.7
59 32.5 80 0.2
60A 0.2 81 0.2
60B < 0.1 82 0.3
61A 0.2 83A 0.2
61B 0.3 83B 0.8
62A 0.2 84 0.3
62B 11.5 85 0.2
63 <0.1 86 0.1
64 0.1 87 0.2
65 0.7 88 0.4
66 0.2 89 0.2
67 0.1 90 0.5
68 <0.1 91 0.5
69 1.0 92 0.2
70 0.3 93 0.3
71 0.8 94 0.3
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Table 1 (cont.)

(Reference) Mps1 (Reference)| Mpst
Example | IC50 [nM] Example IC50
[nM]

95 0.3 121 1.8
96 0.8 122 2.9
97 0.2 123 7.6
98 52.3 124 4.7
99 29.5 125 3.8
100 7.6 126 2.0
101 6.3 127 40.0
102 24.6 128 2.7
103 <1.0 129 3.3
104 <1.0 130 5.9
105 3.5 131 10.0
106 8.9 132 1.5
107 35.5 133 <1.0
108 7.0 134 <1.0
109 2.1 135 <1.0
110 1.3 136 4.0
111 6.3 137 <1.0
112 5.1 138 2.0
113 2.0 139 3.7
114 <1.0 140 3.9
115 27.5 141 2.4
116 4.0 142 1.4
117 3.3 143 4.7
118 4.3 144 2.3
119 <1.0 145 <1.0
120 2.5 146 3.8
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Table 1 (cont.)

(Reference) Mps1 (Reference)| Mps1

Example | IC50 [nM] Example | 1C50 [nM]
147 2.2 172 0.8
148 1.5 173 0.4
149 2.2 174 <0.1
150 3.7 175 7280.0
151 3.1 176 465.0
152 3.3 177 32.2
153 3.6 178 172.0
154 25.0 179 601.0
155 3.6 180 327.0
156 5.1 181 39.9
157 12.0 182 Nt
158 6.4 183 290.0
159 14.8 184 101.0
160 13.6 185 Nt
161 6.2 186 338.0
162 64.9 187 49.8
163 30.5 188 Nt
164 6.3 189 Nt
165 1.8 190 660.0
166 5.3 191 | 20000.0
167 2.3 192 21.5
168 0.3 193 1.3
169 0.1 194 2.5
170 0.7 195 3.2
171 0.8 196 2.7
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Table 1 (cont.)

(Reference)| Mps1 (Reference)| Mpsi
Example | IC50 [nM] Example IC50
[nM]

197 <1.0 225 0.2
198 2.6 226 1.3
199 6.9 227 0.2
200 Nt 228 0.6
201 2.3 229 2.6
202 1.5 230 2.7
203 1.4 231 14.3
204 <1.0 232 1.0
205 72.7 233 1.7
206 6.2 234 6.1
207 <1.0 235 6.2
208 2.0 236 Nt
209 0.6 237 5.6
210 6.9 238 | <0.1
211 5.8 239 25.5
212 <1.0 240 1.2
213 <1.0 241A Nt
214 <1.0 241B 3.4
215 1.7 242 3.7
216 <1.0 243 0.9
217 3.6 244 0.3
218 3.7 245 0.7
219 Nt 246 0.6
220 Nt 247 1.7
221 1.2 248 0.5
222 2.1 249 0.2
223 0.2 250 0.3
224 <0.1 251 0.2
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Table 1 (cont.)

(Reference) Mps1 (Reference)| Mpst
Example | IC50 [nM] Example |IC50 [nM]

252 0.2 278B 1.0
253 0.3 279 | 148.0
254 0.1 280 0.1
255 0.2 281 0.3
256 0.2 282 0.4
257 0.4 283 0.3
258 0.2 284 0.4
259 0.3 285 0.4
260 0.2 286 0.4
261 0.5 287 0.3
262 0.2 288 0.1
263 32.4 289 0.2
264 2.0 290 0.3
265 0.9 291 0.6
266 0.3 292 0.5
267 0.3 293 0.4
268 0.2 294A 0.3
269 0.3 294B 0.2
270 0.1 295A 0.4
271 1.0 295B 0.2
272 21.1 296A 0.5
273 0.5 296B 0.5
274 73.8 296C 0.2
275 5.4 297 0.1
276 0.1 298A <0.1
277 < 0.1 298B 0.1
278A 0.4 299 6.9

358




10

15

20

25

30

35

40

45

50

55

Table 1 (cont.)

EP 2 614 063 B1

300 0.8
301 0.2
302 0.3
303A Nt
303B 0.2
304A <0.1
304B 0.1
305 0.6
306 0.6
307 0.5
308 1.0
309 Nt
310 Nt
311 0.2
312 0.2
313 0.1
314 0.2
315 0.3
316 118.0
317 7.4
318 64.3
319 121.0
320 3.3
321 0.6
322 70.6

323 0.2
324 0.3
325 0.1
326 1.9
327 0.3
328 0.3
329 <01
330 0.2
331 12.6
332 26.8
333 9.5
334 30.0
335 3.6
336 1.0
337 3.9
338 83.9
339 95.9
340 3.3
341 10.6
342 6.9
343 4.3
344 23.0
345 3.0
346 1.6
347 0.1

359




10

15

20

25

30

35

40

45

50

55

Table 1 (cont.)

EP 2 614 063 B1

348 1.5
349 0.4
351 1.0
352 0.2
353 0.4
354 0.4
355 0.9
356 0.6
357 4.4
358 0.1
359 1.2
360 0.9
361 0.3
362 0.2
365 4.4
366 1.1
367 0.1
368 0.1
369 0.1
370 0.1
371 0.2
372 0.2
373 0.2
374 0.3
375 0.1
376 0.2
377 0.3
378 0.2
379 0.2

380 0.1
381 0.6
382 1.2
383 0.3
384 0.4
385 0.9
386 1.5
387 0.3
388 0.4
389 0.1
390 0.1
391 0.1
392 0.4
393 2.3
394 0.2
395 0.3
396 0.1
396 0.3
397 1.0
398 0.4
399 0.1
400 3.1
401 1.0
402 3.4
403 1.0
404 0.3
405 0.2
406 0.4
409 0.7
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410 0.5
411 4.8
412 19.2
413 45.7
414 6.7
415 8.2
417 0.2
418 1.2
419 3.5
420 2.8
422 0.4
423 0.3
424 0.2
425 0.1
426 0.2
427 0.2
428 0.4
429 0.1
430 0.3
431 0.1
432 4.6
433 0.6
434 1.3
435 1.6
436 0.1
437 0.4
439 0.2
440 0.1
441 0.5

442 0.1
443 0.1
445 0.2
446 0.4
447 1.1
448 0.6
449 0.6
450 0.3
451 1.3
452 0.8
454 0.1
456 nt
457 5.4
458 1.1
459 0.4
460 0.3
461 0.2
464 0.1
465 nt
466 4.8
467 1.6
468 7.5
469 1.7
470 0.4
471 0.2
472 0.2
473 0.4
474 0.3
475 0.2
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476 10.3
477 0.3
478 0.3
479 0.2
480 nt
481 3.1
482 0.6
483 0.1
484 0.3
485 0.4
486 0.1
487 0.1
488 0.1
489 0.2
490 1.5
491 0.1
492 0.1
493 0.3
494 0.3
495 0.1
496 8.9
497 0.2
498 0.3
499 0.2
500 0.1
501 0.1
502 0.2
503 0.2
504 0.2

505 0.2
506 0.1
507 0.2
508 0.2
509 0.1
510 0.1
511 0.3
512 0.1
513 0.2
514 8.0
515 0.4
516 0.3
517 0.2
518 0.1
519 0.1
520 0.2
521 0.3
522 1.8
523 0.7
524 2.3
525 0.7
526 0.1
527 0.6
528 0.7
529 0.4
530 0.6
531 14.8
532 0.2
533 1.2
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550 0.5
551 0.2
552 0.2
553 0.7
554 1.6
555 9.4
556 0.3
557 2.2
558 0.3
559 0.6
560 0.1
561 0.6

534 0.1
535 0.1
536 0.3
537 0.2
538 0.8
539 0.2
540 0.1
541 0.4
542 0.1
543 0.2
544 1.1
545 0.1
546 0.1
547 0.2
548 0.7
549 0.2
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In the above Table, Nt = not tested

364

(Reference) Mps1 (Reference)| Mpsi
Example | IC50 [nM] Example IC50
[nM]
562 2.7 587 3.2
563 4.3 588 2.2
564 Nt 589 4.3
565 3.5 590 Nt
566 1.7 591 2.5
567 <1.0 592 1.5
568 <1.0 593 9.0
569 <1.0 594 <1.0
570 <1.0 596 1.1
571 <1.0 597 1.1
572 <1.0 598 <1.0
573 <1.0 599 1.0
574 Nt 600 <1.0
575 <1.0 601 <1.0
576 <1.0 602 <1.0
577 1.4 603 <1.0
578 Nt 604 <1.0
579 Nt 605 1.2
580 <1.0 606 Nt
581 <1.0 607 3.7
582 3.8 608 3.9
583 6.9 609 2.9
584 2.3 610 <1.0
585 5.4
586 1.0




10

15

20

25

30

35

40

45

50

55

EP 2 614 063 B1
Spindle Assembly Checkpoint Assay

[1205] The spindle assembly checkpoint assures the proper segregation of chromosomes during mitosis. Upon entry
into mitosis, chromosomes begin to condensate which is accompanied by the phosphorylation of histone H3 on serine
10. Dephosphorylation of histone H3 on serine 10 begins in anaphase and ends at early telophase. Accordingly, phos-
phorylation of histone H3 on serine 10 can be utilized as a marker of cells in mitosis. Nocodazole is a microtubule
destabilizing substance. Thus, nocodazole interferes with microtubule dynamics and mobilises the spindle assembly
checkpoint. The cells arrest in mitosis at G2/M transition and exhibit phosphorylated histone H3 on serine 10. Aninhibition
of the spindle assembly checkpoint by Mps-1 inhibitors overrides the mitotic blockage in the presence of nocodazole,
and the cells complete mitosis prematurely. This alteration is detected by the decrease of cells with phosphorylation of
histone H3 on serine 10. This decline is used as a marker to determine the capability of compounds of the present
invention to induce a mitotic breakthrough.

[1206] Cultivated cells of the human cervical tumour cell line HeLa (ATCC CCL-2) were plated at a density of 2500
cells/well in a 384-well microtiter plate in 20 wl Dulbeco’s Medium (w/o phenol red, w/o sodium pyruvate, w 1000 mg/ml
glucose, w pyridoxine) supplemented with 1% (v/v) glutamine, 1% (v/v) penicillin, 1% (v/v) streptomycin and 10% (v/v)
fetal calf serum. After incubation overnight at 37°C, 10 pl/well nocodazole at a final concentration of 0.1 wg/ml were
added to cells. After 24 h incubation, cells were arrested at G2/M phase of the cell cycle progression. Test compounds
solubilised in dimethyl sulfoxide (DMSO) were added at various concentrations (0 wM, as well as in the range of 0.005
wM - 10 uM; the final concentration of the solvent DMSO was 0.5% (v/v)). Cells were incubated for 4 h at 37°C in the
presence of test compounds. Thereafter, cells were fixed in 4% (v/v) paraformaldehyde in phosphate buffered saline
(PBS) at 4°C overnight then permeabilised in 0.1% (v/v) Triton X™ 100 in PBS at room temperature for 20 min and
blocked in 0.5% (v/v) bovine serum albumin (BSA) in PBS at room temperature for 15 min. After washing with PBS, 20
wl/well antibody solution (anti-phospho-histone H3 clone 3H10, FITC; Upstate, Cat# 16-222; 1:200 dilution) was added
to cells, which were incubated for 2 h at room temperature.

[1207] Afterwards, cells were washed with PBS and 20 pliwell HOECHST 33342 dye solution (5 pg/ml) was added
to cells and cells were incubated 12 min at room temperature in the dark. Cells were washed twice with PBS then covered
with PBS and stored at 4°C until analysis. Images were acquired with a Perkin EImer OPERA™ High-Content Analysis
reader. Images were analyzed with image analysis software MetaXpress™ from Molecular devices utilizing the Cell
Cycle application module. In this assay both labels HOECHST 33342 and phosphorylated Histone H3 on serine 10 were
measured. HOECHST 33342 labels DNA and is used to count cell number. The staining of phosphorylated Histone H3
on serine 10 determines the number of mitotic cells. Inhibition of Mps-1 decreases the number of mitotic cells in the
presence of nocodazole indicating an

inappropriate mitotic progression. The raw assay data were further analysed by four parameter logistic regression
analysis to determine the IC5 value for each tested compound.

[1208] It will be apparent to persons skilled in the art that assays for other Mps kinases may be performed in analogy
using the appropriate reagents.

[1209] Thus the compounds of the present invention effectively inhibit one or more Mps-1 kinases and are therefore
suitable for the treatment or prophylaxis of diseases of uncontrolled cell growth, proliferation and/or survival, inappropriate
cellular immune responses, or inappropriate cellular infammatory responses, particularly in which the uncontrolled cell
growth, proliferation and/or survival, inappropriate cellular immune responses, or inappropriate cellular infammatory
responses is mediated by Mps-1, more particularly in which the diseases of uncontrolled cell growth, proliferation and/or
survival, inappropriate cellular immune responses, or inappropriate cellular inflammatory responses are haemotological
tumours, solid tumours and/or metastases thereof, e.g. leukaemias and myelodysplastic syndrome, malignant lympho-
mas, head and neck tumours including brain tumours and brain metastases, tumours of the thorax including non-small
cell and small cell lung tumours, gastrointestinal tumours, endocrine tumours, mammary and other gynaecological
tumours, urological tumours including renal, bladder and prostate tumours, skin tumours, and sarcomas, and/or metas-
tases thereof.

[1210] Investigation of in vitro metabolic stability in rat hepatocytes (including calculation of hepatic in vivo blood
clearance (CL))

[1211] Hepatocytes from Han Wistar rats were isolated via a 2-step perfusion method. After perfusion, the liver was
carefully removed from the rat: the liver capsule was opened and the hepatocytes were gently shaken out into a Petri
dish with ice-cold WME. The resulting cell suspension was filtered through sterile gaze in 50 ml falcon tubes and
centrifuged at 50 X g for 3 min at room temperature. The cell pellet was resuspended in 30 ml WME and centrifuged
through a Percoll® gradient for 2 times at 100 X g. The hepatocytes were washed again with Williams’ medium E (WME)
and resuspended in medium containing 5% FCS. Cell viability was determined by trypan blue exclusion.

[1212] For the metabolic stability assay liver cells were distributed in WME containing 5% FCS to glas vials at a density
of 1.0 X 108 vital cells/ml. The test compound was added to a final concentration of 1 wM. During incubation, the
hepatocyte suspensions were continuously shaken and aliquots were taken at 2, 8, 16, 30, 45 and 90 min, to which
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equal volumes of cold methanol were immediately added. Samples were frozen at -20° C over night, after subsequently
centrifuged for 15 minutes at 3000 rpm and the supernatant was analyzed with an Agilent 1200 HPLC-system with
LCMS/MS detection.

[1213] The half-life of a test compound was determined from the concentration-time plot. From the half-life the intrinsic
clearances were calculated. Together with the additional parameters liver blood flow, amount of liver cells in vivo and
in vitro. The hepatic in vivo blood clearance (CL) and the maximal oral bioavailability (F ,,,,) was calculated. The following
parameter values were used: Liver blood flow - 4.2 L/h/kg rat; specific liver weight - 32 g/kg rat body weight; liver cells
in vivo- 1.1 x 108 cells/g liver, liver cells in vitro - 0.5 x 108/ml.

[1214] It was surprisingly found that the replacement of a hydrogen atom by a methyl group as shown in Tables 2a
and 2b increases the metabolic stability by 700% (Table 2a) or by 177% (Table 2b), respectively.

Table 2a:

Example Structure Fmax [%]

463 (Reference Example) F o N

80 E o SN ¢ 56

Table 2b:

Example Structure Fmax [%]

oy,
444 (Reference Example) NI/ 29
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(continued)

Example Structure Fmax [%]

Log
NH

)

x> N /

445 0 N 61
F
-0 HN

It was surprisingly found that the metabolic stability of compounds of general formula | can be positively influ-

enced by R® (Tables 3a, 3b, and 3c). For example, the replacement of a 4-tetrahydropyranyl-group for R® (compound
of example 323) by a 1,1,1-trifluoroethyl group (compound of example 80) increases the metabolic stability by 81%

(Table 3a).
Table 3a
Example Structure Fmax [%] Example Structure Fmax [%]
o}
o)
18 M
NH NH
o |
X N / /©\ x N /
323 o N 31 500 E o NN 40
0
H
N b
£
Fj\L \NH
NH 2NN
N S Y
80 0" °N” 56 510 39
F/© o7 N\H
HNAO

367



10

15

20

25

30

35

40

45

50

55

EP 2 614 063 B1

(continued)

Example Structure Fmax [%] | Example | Structure Fmax [%]
|
R
NH
IOWge
492 F oSN~ 42
N
N
Table 3b
Example Structure Fmax [%]
L
S
L
F NH
sder
516 o0 NN ¢ 69
H
L
|
C\P
NH
NN
526 s N/ 50
F 07 °N°
F
N
N
o™
K/N1
F NH
oer
536 o SN 37
H
“h
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Table 3c

Example

Structure

Fmax [%]

390

55

391

47

It was surprisingly found that the metabolic stability of compounds of general formula | can be positively influ-
enced by a substituted cylopropyl-group such as a 1-methylcyclopropyl group as shown in Table 4.

Table 4
Example Structure Fmax [%]
£r
Fj\L
NH
A NN
x N /
80 07N 56
O
N
e F
Fﬂ\L
NH
A N\=N
> .N /
461 07 °N” 75
O
o}

VL§
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Claims

1.

A compound of general formula | :

5
R
|
H.C
2" NH
=N
e s
R N

in which :

A is selected from the group consisting of:

* H * H * H
| | |
N N CN N CH,
CH, O CH O 2 CH3 O Z
) )

3
)

* H * H
| |
OCH3 N

Z CH, S ; .

N
CH, O

) )

wherein * indicates the point of attachment of said groups with the rest of the molecule ;

R3 represents a phenyl-X group;

wherein said group is optionally substituted, identically or differently, with 1, 2, 3, 4 or 5 R7 groups ;

R5 is selected from the group consisting of:

H, (CH3),CH-, CHF,-, CF3-, CF3-CHy-, CF3-CHy-CH,-, CF3-CH(OH)-, HO-CH,-, HO-C(CHj),-, HO-
C(CHj3)oCHy-, HO-CH,-CH(OH)-, H3C-O-CHy-, HoN-CHp-CHy-, HoN-C(CHg)o-, (CH3)oN-CHo-, (CHg)oN-
CHy»-CHy-, (CH3)oN-CHy-CH»-CH,-, (CH3)oN-C(CH3)y-, H3C-S(=0),-CHy-, H3C-S(=0),-CHy-CHy-, HO-
S$(=0),-CHy-, HO-§(=0),-CH,-CHy-, NC-CH,-, H3C-C(=0)-N(H)-CH,, H3C-C(=0)-N(H)-CH,-CH,-, HoN-
C(=0)-CH,-, (CH3)oN-C(=0)-CH,-, H3C-N(H)-C(=0)-N(CH3)-CH,-CHo-,

—)

@)

CO0F OC

OH

w

) ) ) ) )
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T
CH N
o_,0 [ ° CH
\ 7/,
\S/ o\\ //o N H | 3
S N N
(Y OO
CH, CH,

) ) )

-
-
-
-

CH CH CH
. 2 x 2 N * H,C” * “CH,
o}
O FF
[ j H CH,
N | FQ _F I I
N N
N o) 7 7
L S OF V7 \J
CH, CH,
) ) ) ) ) ) )
N=N
N/ \NH
__N N=N N\
\ N/ \NH
NN N\CH2 V CH,

wherein * indicates the point of attachment of said groups with the rest of the molecule ;

R6, R62, and R6 represent,

independently from each other, a hydrogen atom, or a C4-Cg-alkyl- group;

R7 represents a hydrogen or halogen atom, or a HO-, -CN, C-Cg-alkoxy-, C4-Cg-alkyl-, halo-C,-Cg-alkyl-, HO-
C4-Cg-alkyl-, H,N-C4-Cg-alkyl-, C,-Cg-alkenyl, 3- to 7-membered heterocycloalkyl, -C(=O)N(H)R82, -N(R62)R6b,
-N(H)C(=0)R® or -SR® group ;

Xis O;

or a stereocisomer, a tautomer, an N-oxide, a hydrate, a solvate, or a salt thereof,
or a mixture of same.

A compound according to claim 1, wherein
R% represents a 1,1,1-trifluoroethyl group.

A compound according to claim 1, which is selected from the group consisting of:
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N-cyclopropyl-4-{6-(3-fluorophenoxy)-8-[(2-hydroxy-2-methylpropyl)aminol]imidazo[ 1,2-b]pyridazin-3-yl}-2-
methylbenzamide,

N-cyclopropyl-4-{8-[(2-hydroxy-2-methylpropyl)amino]-6-phenoxyimidazo [1,2-b]pyridazin-3-yl}-2-methylben-
zamide,

N-cyclopropyl-2-methyl-4-{6-phenoxy-8-[(3,3,3-trifluoropropyl)amino]imidazo [1,2-b]pyridazin-3-yl}benzamide,
N-cyclopropyl-4-{6-(3-fluorophenoxy)-8-[(3,3,3-trifluoropropyl)amino]imidazo [1,2-b]pyridazin-3-yl}-2-methyl-
benzamide,

N-cyclopropyl-4-{6-(2-fluoro-5-methylphenoxy)-8-[(2-hydroxy-2-methylpropyl) amino]imidazo[1,2-b]pyridazin-
3-yl}-2-methylbenzamide,

4-{6-(3-Cyanophenoxy)-8-[(2-hydroxy-2-methylpropyl)amino]imidazo[1,2-b]  pyridazin-3-yl}-N-cyclopropyl-2-
methylbenzamide,

4-{6-(3-Chlorophenoxy)-8-[(2-hydroxy-2-methylpropyl)amino]imidazo[1,2-b]  pyridazin-3-yl}-N-cyclopropyl-2-
methylbenzamide,

N-cyclopropyl-4-{8-[(2-hydroxy-2-methylpropyl)amino]-6-(4-methoxyphenoxy) imidazo[1,2-b]pyridazin-3-yl}-2-
methylbenzamide,

N-cyclopropyl-4-{6-(3-fluoro-5-methylphenoxy)-8-[(2-hydroxy-2-methylpropyl)amino Jimidazo[1,2-b]pyridazin-
3-yl}-2-methylbenzamide,

N-cyclopropyl-4-{6-(3-fluoro-5-methylphenoxy)-8-[(3,3,3-trifluoropropyl)amino]imid azo[1,2-b]pyridazin-3-yl}-2-
methylbenzamide,

4-{6-(4-Chlorophenoxy)-8-[(2-hydroxy-2-methylpropyl)amino]imidazo[1,2-b]  pyridazin-3-yl}-N-cyclopropyl-2-
methylbenzamide,

4-{6-(3-Chloro-4-fluorophenoxy)-8-[(2-hydroxy-2-methylpropyl)aminolimidazo [1,2-b]pyridazin-3-yl}-N-cyclo-
propyl-2-methylbenzamide,

N-cyclopropyl-4-{6-(2,3-difluorophenoxy)-8-[(2-hydroxy-2-methylpropyl)amino] imidazo[1,2-b]pyridazin-3-yl}-
2-methylbenzamide,

N-cyclopropyl-4-{6-(2-fluorophenoxy)-8-[(2-hydroxy-2-methylpropyl)amino] imidazo[1,2-b]pyridazin-3-yl}-2-
methylbenzamide,

N-cyclopropyl-4-{8-[(2-hydroxy-2-methylpropyl)amino]-6-(3-isopropylphenoxy) imidazo[1,2-b]pyridazin-3-yl}-2-
methylbenzamide,

4-{6-(4-Chloro-3-fluorophenoxy)-8-[(2-hydroxy-2-methylpropyl)aminolimidazo [1,2-b]pyridazin-3-yl}-N-cyclo-
propyl-2-methylbenzamide,

N-cyclopropyl-4-{6-(3,5-dimethylphenoxy)-8-[(2-hydroxy-2-methylpropyl) aminolimidazo[1,2-b]pyridazin-3-yl}-
2-methylbenzamide,

N-cyclopropyl-4-{8-[(2-hydroxy-2-methylpropyl)amino]-6-(3-methylphenoxy) imidazo[1,2-b]pyridazin-3-yl}-2-
methylbenzamide,

N-cyclopropyl-4-{6-(2-methoxyphenoxy)-8-[(3,3, 3-trifluoropropyl)amino] imidazo[1,2-b]pyridazin-3-yl}-2-meth-
ylbenzamide,

N-cyclopropyl-4-{6-(3-methoxyphenoxy)-8-[(3,3,3-trifluoropropyl)amino] imidazo[1,2-b]pyridazin-3-yl}-2-meth-
ylbenzamide,

N-cyclopropyl-4-{6-(4-fluorophenoxy)-8-[(2-hydroxy-2-methylpropyl)amino] imidazo[1,2-b]pyridazin-3-yl}-2-
methylbenzamide,

N-cyclopropyl-4-{6-(3,4-difluorophenoxy)-8-[(2-hydroxy-2-methylpropyl)amino] imidazo[1,2-b]pyridazin-3-yl}-
2-methylbenzamide,
N-cyclopropyl-4-{8-[(2-hydroxy-2-methylpropyl)amino]-6-(4-isopropoxyphenoxy)imidazo[1,2-b]pyridazin-3-yl}-
2-methylbenzamide, N-cyclopropyl-4-{6-(4-isopropoxyphenoxy)-8-[(3,3,3-trifluoropropyl)amino] imidazo[1,2-
b]pyridazin-3-yl}-2-methylbenzamide,
N-cyclopropyl-4-{6-(2,3-difluorophenoxy)-8-[(3,3,3-trifluoropropyl)amino] imidazo[1,2-b]pyridazin-3-yl}-2-meth-
ylbenzamide,

N-cyclopropyl-4-{6-(2-fluoro-5-methylphenoxy)-8-[(3,3,3-trifluoropropyl)amino]imid azo[1,2-b]pyridazin-3-yl}-2-
methylbenzamide,

N-cyclopropyl-4-{6-(3,4-difluorophenoxy)-8-[(3,3,3-trifluoropropyl)amino] imidazo[1,2-b]pyridazin-3-yl}-2-meth-
ylbenzamide,

N-cyclopropyl-4-{6-(3,5-difluorophenoxy)-8-[(2-hydroxy-2-methylpropyl)amino] imidazo[1,2-b]pyridazin-3-yl}-
2-methylbenzamide,

4-{6-(3-chlorophenoxy)-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b] pyridazin-3-yl}-N-cyclopropyl-2-methyl-
benzamide,

4-{6-(4-chlorophenoxy)-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b] pyridazin-3-yl}-N-cyclopropyl-2-methyl-
benzamide,
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N-cyclopropyl-4-{6-(3-fluorophenoxy)-8-[(2-hydroxyethyl)aminolimidazo [1,2-b]pyridazin-3-yl}-2-methylbenza-
mide,

N-cyclopropyl-4-{6-(2-hydroxyphenoxy)-8-[(3,3,3-trifluoropropyl)amino] imidazo[1,2-b]pyridazin-3-y[}-2-meth-
ylbenzamide,

N-cyclopropyl-4-{6-(3-fluorophenoxy)-8-[(tetrahydro-2H-thiopyran-4-ylmethyl) aminolimidazo[1,2-b]pyridazin-
3-yl}-2-methylbenzamide,
N-cyclopropyl-4-{6-(3-fluoro-5-methylphenoxy)-8-[(tetrahydro-2H-thiopyran-4-ylmethyl)amino]imidazo[1,2-
blpyridazin-3-yl}-2-methylbenzamide, N-cyclopropyl-4-{6-(2-fluorophenoxy)-8-[(tetrahydro-2H-thiopyran-4-yl-
methyl) aminolimidazo[1,2-b]pyridazin-3-y[}-2-methylbenzamide,
N-cyclopropyl-4-{6-(4-fluorophenoxy)-8-[(tetrahydro-2H-thiopyran-4-ylmethyl) aminolimidazo[1,2-b]pyridazin-
3-yl}-2-methylbenzamide,

4-{6-(4-chloro-3-fluorophenoxy)-8-[(tetrahydro-2H-thiopyran-4-ylmethyl)amino]imid azo[1,2-b]pyridazin-3-
yI}-N-cyclopropyl-2-methylbenzamide,
4-{6-(4-chlorophenoxy)-8-[(tetrahydro-2H-thiopyran-4-yImethyl)amino]imidazo [1,2-b]pyridazin-3-yl}-N-cyclo-
propyl-2-methylbenzamide,
N-cyclopropyl-4-{6-(2,3-difluorophenoxy)-8-[(tetrahydro-2H-thiopyran-4-ylmethyl)amino]imidazo[1,2-b]pyri-
dazin-3-yl}-2-methylbenzamide,

4-[6-(4-chlorophenoxy)-8-{[(1,1-dioxidotetrahydro-2H-thiopyran-4-yl)methyl] amino}imidazo[1,2-b]pyridazin-3-
yl]-N-cyclopropyl-2-methylbenzamide,
4-[6-(4-chlorophenoxy)-8-({[(cis/trans)-1-oxidotetrahydro-2H-thiopyran-4-yl] methyl}amino)imidazo[1,2-b]pyri-
dazin-3-yl]-N-cyclopropyl-2-methylbenzamide,
N-cyclopropyl-4-[8-{[(1,1-dioxidotetrahydro-2H-thiopyran-4-yl)methyllamino}-6-(4-fluorophenoxy)imidazo[1,2-
b]pyridazin-3-yl]-2-methylbenzamide,
N-cydopropyl-4-[6-(4-fluorophenoxy)-8-({[(cis/trans)-1-oxidotetrahydro-2H-thiopyran-4-yl]methyl}amino)imida-
zo[1,2-b]pyridazin-3-yl]-2-methylbenzamide,
N-cyclopropyl-4-[8-{[(1,1-dioxidotetrahydro-2H-thiopyran-4-yl)methylJamino}-6-(2-fluorophenoxy)imidazo[1,2-
b]pyridazin-3-yl]-2-methylbenzamide,
N-cyclopropyl-4-[8-{[(1,1-dioxidotetrahydro-2H-thiopyran-4-yl)methyllamino}-6-(3-fluorophenoxy)imidazo[1,2-
b]pyridazin-3-yl]-2-methylbenzamide,
N-cyclopropyl-4-[6-(3-fluorophenoxy)-8-({[(cis/trans)-1-oxidotetrahydro-2H-thiopyran-4-yl[lmethyl}amino)imi-
dazo[1,2-b]pyridazin-3-yl]-2-methylbenzamide,
N-cyclopropyl-4-[6-(3-fluorophenoxy)-8-{[(1-methylpiperidin-4-yl)methyllamino}imi dazo[1,2-b]pyridazin-3-yl]-
2-methylbenzamide,

N-cyclopropyl-4-[8-{[3-(dimethylamino)propyllamino}-6-(3-fluorophenoxy)imidazo[1 ,2-b]pyridazin-3-yl]-2-
methylbenzamide,

N-cyclopropyl-4-[6-(3-fluorophenoxy)-8-{[2-(methylsulfonyl)ethyllJamino}imidazo[1, 2-b]pyridazin-3-yl]-2-meth-
ylbenzamide,
4-{8-[(2-amino-2-methylpropyl)amino]-6-(3-fluorophenoxy)imidazo[1,2-b]pyridazin-3-y[}-N-cyclopropyl-2-
methylbenzamide,

4-{8-[(azetidin-3-ylmethyl)amino]-6-phenoxyimidazo[1,2-b]pyridazin-3-yl}-N-cyclop ropyl-2-methylbenzamide,
N-cyclopropyl-4-{8-[(2-hydroxy-2-methylpropyl)amino]-6-[4-(piperazin-1-yl)phenoxy limidazo[1,2-b]pyridazin-
3-yl}-2-methylbenzamide,

N-cyclopropyl-4-{6-(3-fluorophenoxy)-8-[(3-hydroxy-3-methylbutyl)amino]imidazo[1 ,2-b]pyridazin-3-yl}-2-
methylbenzamide,

N-cyclopropyl-4-[8-{[(1,1-dioxidotetrahydrothiophen-3-yl)methyllJamino}-6-(3-fluoro phenoxy)imidazo[1,2-b]py-
ridazin-3-yl]-2-methylbenzamide,
N-cyclopropyl-4-{6-(3-fluorophenoxy)-8-[(tetrahydrofuran-3-yImethyl)aminolimidaz  o[1,2-b]pyridazin-3-yl}-2-
methylbenzamide,

N-cyclopropyl-4-[6-(3-fluorophenoxy)-8-{[(1-methyl-5-oxopyrrolidin-3-yl)methyllami no}imidazo[1,2-b]pyri-
dazin-3-yl]-2-methylbenzamide,
N-cyclopropyl-4-[8-{[(3,3-difluorocyclobutyl)methylJamino}-6-(3-fluorophenoxy)imi dazo[1,2-b]pyridazin-3-yl]-
2-methylbenzamide,

4-{8-[(2-cyanoethyl)amino]-6-(3-fluorophenoxy)imidazo[1,2-b]pyridazin-3-y[}-N-cycl  opropyl-2-methylbenza-
mide,
N-cyclopropyl-4-{8-[(2-hydroxy-2-methylpropyl)amino]-6-(3-isopropoxyphenoxy)imidazo[1,2-b]pyridazin-3-yl}-
2-methylbenzamide,
N-cyclopropyl-2-methyl-4-{6-[3-(propan-2-yloxy)phenoxy]-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b]pyri-
dazin-3-yl}benzamide,
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N-cyclopropyl-2-methyl-4-{6-[2-(methylamino)phenoxy]-8-[(3,3,3-triflucropropyl)aminolimidazo[1,2-b]pyri-
dazin-3-yl}benzamide,

N-cyclopropyl-4-{6-(5-fluoro-2-methylphenoxy)-8-[(3,3,3-trifluoropropyl)amino]imid azo[1,2-b]pyridazin-3-yl}-2-
methylbenzamide,

N-cyclopropyl-4-{6-(5-fluoro-2-methylphenoxy)-8-[(2-hydroxy-2-methylpropyl) aminolimidazo[1,2-b]pyridazin-
3-yl}-2-methylbenzamide,

4-{6-(2-aminophenoxy)-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b] pyridazin- 3 -yl}-N -cyclopropyl- 2 -meth-
ylbenzamide,

4-{6-(2-amino-4-fluorophenoxy)-8-[(3,3,3-trifluoropropyl)aminolimidazo [1,2-b]pyridazin-3-yl}-N-cyclopropyl-2-
methylbenzamide,

N-cyclopropyl-4-{6-[2-methoxy-3-(propan-2-yl)phenoxy]-8-[(3,3, 3-trifluoropropyl)aminolimidazo[1,2-b]pyri-
dazin-3-yl}-2-methylbenzamide,

N-cyclopropyl-4-{6-(2-fluoro-4-methoxyphenoxy)-8-[(3,3,3-trifluoropropyl) aminolimidazo[1,2-b]pyridazin-3-yl}-
2-methylbenzamide,
N-cyclopropyl-4-{6-[2-hydroxy-3-(propan-2-yl)phenoxy]-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b]pyri-
dazin-3-yl}-2-methylbenzamide,
N-cyclopropyl-4-{6-(2-fluoro-4-methoxyphenoxy)-8-[(tetrahydro-2H-pyran-4-ylmethyl)amino]imidazo[1,2-b]py-
ridazin-3-yl}-2-methylbenzamide,
N-cyclopropyl-4-{6-(3-fluoro-5-methylphenoxy)-8-[(4,4,4-trifluorobutyl)amino] imidazo[1,2-b]pyridazin-3-yl}-2-
methylbenzamide,
N-cyclopropyl-4-{6-[2-fluoro-3-(methylsulfanyl)phenoxy]-8-[(2-hydroxy-2-methylpropyl)amino]imidazo[1,2-
b]pyridazin-3-yl}-2-methylbenzamide,

4-{6-(3-fluorophenoxy)-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b] pyridazin-3-yl}-2-methyl-N-(1-methylcy-
clopropyl)benzamide,

4-{6-(3-fluorophenoxy)-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b]  pyridazin-3-y[}-N-(1-methoxycyclopro-
pyl)-2-methylbenzamide,

4-{6-(3-fluorophenoxy)-8-[(3,3,3-trifluocropropyl)aminolimidazo[1,2-b] pyridazin-3-y[}-2-methyl-N-(1-methylcy-
clopropyl)benzamide,

4-{6-(2-amino-5-fluorophenoxy)-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b]pyrid azin-3-yl}-N-cyclopropyl-2-
methylbenzamide,

N-cyclopropyl-2-methyl-4-{6-(3-methylphenoxy)-8-[(3,3,3-triflucropropyl)amino]imi dazo[1,2-b]pyridazin-3-
yl}benzamide,

N-cyclopropyl-4-{6-(4-methoxyphenoxy)-8-[(3,3,3-trifluoropropyl)amino]imidazo[1, 2-b]pyridazin-3-yl}-2-meth-
ylbenzamide,

N-cyclopropyl-4-{6-(4-fluorophenoxy)-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b Jpyridazin-3-yl}-2-methyl-
benzamide,

N-cyclopropyl-4-{6-(2-fluorophenoxy)-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b Jpyridazin-3-y[}-2-methyl-
benzamide,

N-cyclopropyl-2-methyl-4-{6-(2-methylphenoxy)-8-[(3,3,3-triflucropropyl)amino]imi dazo[1,2-b]pyridazin-3-
yl}benzamide,

N-cyclopropyl-4-{6-(3-fluoro-4-methoxyphenoxy)-8-[(3,3,3-triflucropropyl)amino]im idazo[1,2-b]pyridazin-3-yI}-
2-methylbenzamide,

4-{6-(2-amino-3-fluorophenoxy)-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b]pyrid azin-3-yl}-N-cyclopropyl-2-
methylbenzamide,

N-cyclopropyl-2-methyl-4-{6-(4-methylphenoxy)-8-[(3,3,3-trifluoropropyl)aminolimi dazo[1,2-b]pyridazin-3-
yl}benzamide,

N-cyclopropyl-4-{6-(3-fluorophenoxy)-8-[(3,3,3-trifluoro-2-hydroxypropyl) aminolimidazo[1,2-b]pyridazin-3-yl}-
2-methylbenzamide,

4-{8-[(3-amino-3-oxopropyl)amino]-6-(3-fluorophenoxy)imidazo[1,2-b]pyridazin-3-yl }-N-cyclopropyl-2-methyl-
benzamide,

N-cyclopropyl-4-[8-{[2-(dimethylamino)ethyl]amino}-6-(3-fluorophenoxy)imidazo[1, 2-b]pyridazin-3-yl]-2-meth-
ylbenzamide,

N-cyclopropyl-4-[6-(3-fluorophenoxy)-8-{[(1-methyl-1H-pyrazol-3-yl)methyllamino}i midazo[1,2-b]pyridazin-3-
yl]-2-methylbenzamide,
N-cyclopropyl-4-{6-(3-fluorophenoxy)-8-[(1H-pyrazol-3-ylmethyl)aminolimidazo[1,2-b]pyridazin-3-yl}-2-meth-
ylbenzamide,

N-cyclopropyl-4-[6-(3-fluorophenoxy)-8-({[3-(hydroxymethyl)oxetan-3-yllmethyl}am ino)imidazo[1,2-b]pyri-
dazin-3-yl]-2-methylbenzamide,
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N-cyclopropyl-4-{8-[(2,3-dihydroxypropyl)amino]-6-(3-fluorophenoxy)imidazo[1,2-b] pyridazin-3-yl}-2-methyl-
benzamide,

N-cyclopropyl-4-{6-(3-fluorophenoxy)-8-[(2-methoxyethyl)amino]imidazo[1,2-b]pyri dazin-3-yl}-2-methylbenza-
mide,

N-cyclopropyl-4-[8-{[3-(dimethylamino)-3-oxopropylJamino}-6-(3-fluorophenoxy)imi dazo[1,2-b]pyridazin-3-yl]-
2-methylbenzamide,

N-cyclopropyl-4-[8-{[(4,4-difluorocyclohexyl)methyllamino}-6-(3-fluorophenoxy)imi dazo[1,2-b]pyridazin-3-yl]-
2-methylbenzamide,

N-cyclopropyl-4-{6-(3-fluorophenoxy)-8-[(oxetan-3-ylmethyl)amino]imidazo[1,2-b]p yridazin-3-yl}-2-methyl-
benzamide,

N-cyclopropyl-4-{6-(3-fluorophenoxy)-8-[(1H-tetrazol-5-ylmethyl)aminolimidazo[1,2 -b]pyridazin-3-yl}-2-meth-
ylbenzamide,

N-cyclopropyl-4-[8-{[2-(dimethylamino)-2-methylpropyl]lamino}-6-(3-fluorophenoxy) imidazo[1,2-b]pyridazin-3-
yl]-2-methylbenzamide,

N-cyclopropyl-4-[6-(3-fluorophenoxy)-8-{[2-methyl-2-(morpholin-4-yl)propyllamino} imidazo[1,2-b]pyridazin-3-
yl]-2-methylbenzamide,
N-cyclopropyl-4-[6-(3-fluorophenoxy)-8-{[2-(piperidin-1-yl)ethyl]amino}imidazo[1,2-b]pyridazin-3-yl]-2-methyl-
benzamide,

N-cyclopropyl-4-[6-(3-fluorophenoxy)-8-{[2-(morpholin-4-yl)ethyllamino}imidazo[1, 2-b]pyridazin-3-yl]-2-meth-
ylbenzamide,

N-cyclopropyl-4-[6-(3-fluorophenoxy)-8-{[2-(4-methylpiperazin-1-yl)ethyl]amino}imi dazo[1,2-b]pyridazin-3-yl]-
2-methylbenzamide,

N-cyclopropyl-4-[6-(3-fluorophenoxy)-8-{[2-(pyrrolidin-1-yl)ethylJamino}imidazo[1,2 -b]pyridazin-3-yl]-2-meth-
ylbenzamide,

N-cyclopropyl-4-[6-(3-fluorophenoxy)-8-({3-[methyl(methylcarbamoyl)amino]propyl }amino)imidazo[1,2-b]pyri-
dazin-3-yl]-2-methylbenzamide,
4-[8-{[2-(acetylamino)ethyllamino}-6-(3-fluorophenoxy)imidazo[1,2-b]pyridazin-3-yl -N-cyclopropyl-2-methyl-
benzamide,

N-cyclopropyl-4-[6-(3-fluorophenoxy)-8-{[3-(piperidin-1-yl)propyllamino}imidazo[1, 2-b]pyridazin-3-yl]-2-meth-
ylbenzamide,

N-cyclopropyl-4-[6-(3-fluorophenoxy)-8-{[3-(morpholin-4-yl)propylJamino}imidazo[1 ,2-b]pyridazin-3-yl]-2-
methylbenzamide,

N-cyclopropyl-4-[6-(3-fluorophenoxy)-8-{[3-(pyrrolidin-1-yl)propyllamino}imidazo[1, 2-b]pyridazin-3-yl]-2-meth-
ylbenzamide,

N-cyclopropyl-4-[6-(3-fluorophenoxy)-8-{[3-(methylsulfonyl)propyllamino}imidazo[1 ,2-b]pyridazin-3-yl]-2-
methylbenzamide,
4-[8-{[3-(acetylamino)propyllamino}-6-(3-fluorophenoxy)imidazo[1,2-b]pyridazin-3-yl]-N-cyclopropyl-2-methyl-
benzamide,

N-cyclopropyl-4-[6-(3-fluorophenoxy)-8-(methylamino)imidazo[1,2-b]pyridazin-3-yl] -2-methylbenzamide,
N-cyclopropyl-4-[6-(3-fluorophenoxy)-8-{[2-(1H-tetrazol-5-yl)ethylJamino}imidazo[1 ,2-b]pyridazin-3-yl]-2-
methylbenzamide,

N-cyclopropyl-4-{8-[(2,2-difluoroethyl)amino]-6-(3-fluorophenoxy)imidazo[1,2-b]pyr idazin-3-yl}-2-methylben-
zamide,

N-cyclopropyl-4-[8-{[4-(dimethylamino)butyl]amino}-6-(3-fluorophenoxy)imidazo[1, 2-b]pyridazin-3-yl]-2-meth-
ylbenzamide,

N-cyclopropyl-4-{6-(3-fluorophenoxy)-8-[(2,2,2-trifluoroethyl)aminoc]imidazo[1,2-b] pyridazin-3-yl}-2-methyl-
benzamide,

N-cyclopropyl-4-[6-(3-fluorophenoxy)-8-{[2-(1H-pyrazol-1-yl)ethyl]amino}imidazo[1, 2-b]pyridazin-3-yl]-2-
methylbenzamide,

N-cyclopropyl-4-[6-(2,3-difluorophenoxy)-8-{[2-(methylsulfonyl)ethyllamino}  imidazo[1,2-b]pyridazin-3-yl]-2-
methylbenzamide,

N-cyclopropyl-4-[6-(5-fluoro-2-methylphenoxy)-8-{[2-(methylsulfonyl)ethyllamino}i midazo[1,2-b]pyridazin-3-
yl]-2-methylbenzamide,

N-cyclopropyl-4-[6-(3-fluoro-4-methoxyphenoxy)-8-{[2-(methylsulfonyl)ethyllamino} imidazo[1,2-b]pyridazin-3-
yl]-2-methylbenzamide,

N-cyclopropyl-4-[6-(2-fluoro-4-methoxyphenoxy)-8-{[2-(methylsulfonyl)ethyllamino} imidazo[1,2-b]pyridazin-3-
yl]-2-methylbenzamide,

4-{8-[(2-amino-2-methylpropyl)amino]-6-(3,4-difluorophenoxy)imidazo[1,2-b] pyridazin-3-yl}-N-cyclopropyl-2-
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methylbenzamide,
4-{8-[(2-amino-2-methylpropyl)amino]-6-(4-chlorophenoxy)imidazo[1,2-b]pyridazin-3-yl}-N-cyclopropyl-2-
methylbenzamide,

4-[6-(4-chlorophenoxy)-8-{[2-(dimethylamino)ethyllamino}imidazo[1,2-b] pyridazin-3-yl]-N-cyclopropyl-2-meth-
ylbenzamide,

N-cyclopropyl-4-[6-(3,4-difluorophenoxy)-8-{[2-(dimethylamino)ethyllamino}imidaz  o[1,2-b]pyridazin-3-yl]-2-
methylbenzamide,

N-cyclopropyl-4-[6-(2,3-difluorophenoxy)-8-{[(1-methylpiperidin-4-yl)methyl] amino}imidazo[1,2-b]pyridazin-3-
yl]-2-methylbenzamide,

N-cyclopropyl-4-[6-(2,3-difluorophenoxy)-8-(methylamino)imidazo[1,2-b] pyridazin-3-yl]-2-methylbenzamide,
N-cyclopropyl-4-[6-(3,4-difluorophenoxy)-8-(methylamino)imidazo[1,2-b]pyridazin-3-yl]-2-methylbenzamide,
N-cyclopropyl-4-[6-(5-fluoro-2-methylphenoxy)-8-(methylamino)imidazo[1,2-b]pyrid azin-3-yl]-2-methylbenza-
mide,

N-cyclopropyl-2-methyl-4-{8-(methylamino)-6-[2-(methylamino)phenoxy]imidazo[1, 2-b]pyridazin-3-yl}benza-
mide,

N-cyclopropyl-4-[6-(2-fluoro-4-methoxyphenoxy)-8-(methylamino)imidazo[1,2-b]pyr idazin-3-yl]-2-methylben-
zamide,

N-cyclopropyl-4-[6-(3-fluoro-4-methoxyphenoxy)-8-(methylamino)imidazo[1,2-b]pyr idazin-3-yl]-2-methylben-
zamide,

N-cyclopropyl-4-[6-(2,3-difluorophenoxy)-8-{[2-(morpholin-4-yl)ethylJamino}  imidazo[1,2-b]pyridazin-3-yl]-2-
methylbenzamide,

N-cyclopropyl-4-[6-(5-fluoro-2-methylphenoxy)-8-{[2-(morpholin-4-yl)ethyllamino}i midazo[1,2-b]pyridazin-3-
yl]-2-methylbenzamide,

N-cyclopropyl-2-methyl-4-(6-[2-(methylamino)phenoxy]-8-{[2-(morpholin-4-yl)ethyl] amino}imidazo[1,2-b]pyri-
dazin-3-yl)benzamide,

N-cyclopropyl-4-[6-(3,4-difluorophenoxy)-8-{[2-(morpholin-4-yl)ethyllamino}imidaz  o[1,2-b]pyridazin-3-yl]-2-
methylbenzamide,

N-cyclopropyl-4-[6-(2,3-difluorophenoxy)-8-{[(1-methylazetidin-3-yl)methyl] amino}imidazo[1,2-b]pyridazin-3-
yl]-2-methylbenzamide,

4-{8-[(azetidin-3-yImethyl)amino]-6-(5-fluoro-2-methylphenoxy)imidazo [1,2-b]pyridazin-3-yl}-N-cyclopropyl-2-
methylbenzamide,

4-{8-[(3-aminopropyl)amino]-6-(3-fluorophenoxy)imidazo[1,2-b]pyridazin-3-yI}-N-cy clopropyl-2-methylbenza-
mide,

3-({3-[4-(cyclopropylcarbamoyl)-3-methylphenyl]-6-(3-fluorophenoxy)imidazo [1,2-b]pyridazin-8-yl}amino)pro-
pane-1-sulfonic acid,

2-({3-[4-(cyclopropylcarbamoyl)-3-methylphenyl]-6-(3-fluorophenoxy)imidazo [1,2-b]pyridazin-8-yl}ami-
no)ethanesulfonic acid, and
N-(1-cyanocyclopropyl)-4-{6-(3-fluorophenoxy)-8-[(3,3,3-trifluoropropyl)aminolimid  azo[1,2-b]pyridazin-3-yl}-
2-methylbenzamide,

or a stereoisomer, a tautomer, an N-oxide, a hydrate, a solvate, or a salt thereof,
or a mixture of same.

4. A compound according to claim 2, which is selected from the group consisting of:

45

50

55

N-cyclopropyl-2-methyl-4-{6-phenoxy-8-[(3,3,3-trifluoropropyl)aminolimidazo [1,2-b]pyridazin-3-yl}benzamide,
N-cyclopropyl-4-{6-(3-fluorophenoxy)-8-[(3,3,3-triflucropropyl)aminolimidazo  [1,2-b]pyridazin-3-yl}-2-methyl-
benzamide,

N-cyclopropyl-4-{6-(3-fluoro-5-methylphenoxy)-8-[(3,3,3-trifluoropropyl)amino]imid azo[1,2-b]pyridazin-3-yl}-2-
methylbenzamide,

N-cyclopropyl-4-{6-(2-methoxyphenoxy)-8-[(3,3, 3-trifluoropropyl)amino] imidazo[1,2-b]pyridazin-3-yl}-2-meth-
ylbenzamide,

N-cyclopropyl-4-{6-(3-methoxyphenoxy)-8-[(3,3, 3-trifluoropropyl)amino] imidazo[1,2-b]pyridazin-3-yl}-2-meth-
ylbenzamide,

N-cyclopropyl-4-{6-(2,3-difluorophenoxy)-8-[(3,3,3-trifluoropropyl)amino] imidazo[1,2-b]pyridazin-3-y[}-2-meth-
ylbenzamide,

N-cyclopropyl-4-{6-(2-fluoro-5-methylphenoxy)-8-[(3,3,3-trifluoropropyl)amino]imid azo[1,2-b]pyridazin-3-yl}-2-
methylbenzamide,
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N-cyclopropyl-4-{6-(3,4-difluorophenoxy)-8-[(3,3,3-trifluoropropyl)amino] imidazo[1,2-b]pyridazin-3-yl}-2-meth-
ylbenzamide,

4-{6-(3-chlorophenoxy)-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b] pyridazin-3-yl}-N-cyclopropyl-2-methy|-
benzamide,

4-{6-(4-chlorophenoxy)-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b] pyridazin-3-yl}-N-cyclopropyl-2-methy|-
benzamide,

N-cyclopropyl-4-{6-(2-hydroxyphenoxy)-8-[(3,3,3-trifluoropropyl)amino] imidazo[1,2-b]pyridazin-3-yl}-2-meth-
ylbenzamide,
N-cyclopropyl-2-methyl-4-{6-[3-(propan-2-yloxy)phenoxy]-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b]pyri-
dazin-3-yl}benzamide,
N-cyclopropyl-2-methyl-4-{6-[2-(methylamino)phenoxy]-8-[(3,3,3-triflucropropyl)aminolimidazo[1,2-b]pyri-
dazin-3-yl}benzamide,

N-cyclopropyl-4-{6-(5-fluoro-2-methylphenoxy)-8-[(3, 3, 3-trifluoropropyl)amino]imid azo[1,2-b]pyridazin-3-yl}-2-
methylbenzamide,

4-{6-(2-aminophenoxy)-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b] pyridazin-3-yl}-N-cyclopropyl-2-methyI-
benzamide,

4-{6-(2-amino-4-fluorophenoxy)-8-[(3,3,3-trifluoropropyl)aminolimidazo [1,2-b]pyridazin-3-yl}-N-cyclopropyl-2-
methylbenzamide,

N-cyclopropyl-4-{6-[2-methoxy-3-(propan-2-yl)phenoxy]-8-[(3,3, 3-trifluoropropyl)aminolimidazo[1,2-b]pyri-
dazin-3-yl}-2-methylbenzamide,

N-cyclopropyl-4-{6-(2-fluoro-4-methoxyphenoxy)-8-[(3,3,3-trifluoropropyl) aminolimidazo[1,2-b]pyridazin-3-yl}-
2-methylbenzamide,
N-cyclopropyl-4-{6-[2-hydroxy-3-(propan-2-yl)phenoxy]-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b]pyri-
dazin-3-yl}-2-methylbenzamide,

4-{6-(3-fluorophenoxy)-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b] pyridazin-3-yl}-2-methyl-N-(1-methylcy-
clopropyl)benzamide,

4-{6-(3-fluorophenoxy)-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b]  pyridazin-3-yl}-N-(1-methoxycyclopro-
pyl)-2-methylbenzamide,

4-{6-(3-fluorophenoxy)-8-[(3,3,3-triflucropropyl)aminolimidazo[1,2-b] pyridazin-3-y[}-2-methyl-N-(1-methylcy-
clopropyl)benzamide,

4-{6-(2-amino-5-fluorophenoxy)-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b]pyrid azin-3-yl}-N-cyclopropyl-2-
methylbenzamide,

N-cyclopropyl-2-methyl-4-{6-(3-methylphenoxy)-8-[(3,3,3-triflucropropyl)amino]imi dazo[1,2-b]pyridazin-3-
yl}benzamide,

N-cyclopropyl-4-{6-(4-methoxyphenoxy)-8-[(3,3, 3-trifluoropropyl)aminolimidazo[1, 2-b]pyridazin-3-yl}-2-meth-
ylbenzamide,

N-cyclopropyl-4-{6-(4-fluorophenoxy)-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b ]Jpyridazin-3-y[}-2-methyl-
benzamide,

N-cyclopropyl-4-{6-(2-fluorophenoxy)-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b Jpyridazin-3-y[}-2-methyl-
benzamide,

N-cyclopropyl-2-methyl-4-{6-(2-methylphenoxy)-8-[(3,3,3-triflucropropyl)amino]imi dazo[1,2-b]pyridazin-3-
yl}benzamide,

N-cyclopropyl-4-{6-(3-fluoro-4-methoxyphenoxy)-8-[(3,3,3-trifluoropropyl)amino]im idazo[1,2-b]pyridazin-3-yl}-
2-methylbenzamide,

4-{6-(2-amino-3-fluorophenoxy)-8-[(3,3,3-trifluoropropyl)yaminolimidazo[1,2-b]pyrid azin-3-yl}-N-cyclopropyl-2-
methylbenzamide,

N-cyclopropyl-2-methyl-4-{6-(4-methylphenoxy)-8-[(3,3,3-triflucropropyl)amino]imi dazo[1,2-b]pyridazin-3-
yl}benzamide, and

N-(1-cyanocyclopropyl)-4-{6-(3-fluorophenoxy)-8-[(3,3,3-trifluoropropyl)aminolimid azo[1,2-b]pyridazin-3-yl}-
2-methylbenzamide,

or a stereocisomer, a tautomer, an N-oxide, a hydrate, a solvate, or a salt thereof,
or a mixture of same.

A method of preparing a compound according to any one of claims 1 to 2, said method comprising the step of
allowing an intermediate compound of general formula IV :
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5
R
|
H.C
2" NH
=N
3 \/N /
R N

in which A, and RS are as defined for general formula | in any one of claims 1 to 2, and R3' is a leaving group ;
to react with a compound of general formula IVa :

R3-Y IVa

in which R3 is as defined for general formula | in any one of claims 1to 2, and Y is a substituent which is displaced
in a coupling reaction, such as a hydrogen atom, or a boronic acid group, or a boronic ester group, for example,
thereby giving a compound of general formula | :

5
R
|
H.C
2"SNH
=N
P,
R N

in which A, R3, and R5 are as defined for general formula | in any one of claims 1 to 2.

6. A method of preparing a compound according to any one of claims 1 to 2, said method comprising the step of
allowing an intermediate compound of general formula VII :

Q
= N
PPN
A
VII

in which R3 and A are as defined for general formula | in any one of claims 1 to 2, and Q1 is a leaving group,
to react with a compound of general formula Vlla :

378



10

15

20

25

30

35

40

45

50

55

10.

1.

EP 2 614 063 B1
R5-CH,-NH, Vila

in which R% is as defined for general formula |, in any one of claims 1 to 2,
thereby giving, upon optional deprotection, a compound of general formula | :

5
R
|
H.C
2" NH
= =N
3. N /
R N

in which R3, R® and A are as defined for general formula I in any one of claims 1 to 2.

A compound according to any one of claims 1 to 4, or a stereoisomer, a tautomer, an N-oxide, a hydrate, a solvate,
or a salt thereof, particularly a pharmaceutically acceptable salt thereof, or a mixture of same, for use in the treatment
or prophylaxis of a disease.

A pharmaceutical composition comprising a compound according to any one of claims 1 to 4, or a sterecisomer, a
tautomer, an N-oxide, a hydrate, a solvate, or a salt thereof, particularly a pharmaceutically acceptable salt thereof,
or a mixture of same, and a pharmaceutically acceptable diluent or carrier.

A pharmaceutical combination comprising :

- one or more compounds according to any one of claims 1 to 4, or a stereoisomer, a tautomer, an N-oxide, a
hydrate, a solvate, or a salt thereof, particularly a pharmaceutically acceptable salt thereof, or a mixture of same;
and

- one or more agents selected from : a taxane, such as Docetaxel, Paclitaxel, or Taxol; an epothilone, such as
Ixabepilone, Patupilone, or Sagopilone; Mitoxantrone; Predinisolone; Dexamethasone; Estramustin; Vinblastin;
Vincristin; Doxorubicin; Adriamycin; Idarubicin; Daunorubicin; Bleomycin; Etoposide; Cyclophosphamide; Ifos-
famide; Procarbazine; Melphalan; 5-Fluorouracil; Capecitabine; Fludarabine; Cytarabine; Ara-C; 2-Chloro-2’-
deoxyadenosine; Thioguanine; an anti-androgen, such as Flutamide, Cyproterone acetate, or Bicalutamide;
Bortezomib; a platinum derivative, such as Cisplatin, or Carboplatin; Chlorambucil; Methotrexate; and Rituximab.

Use of a compound according to any one of claims 1 to 4, or a stereoisomer, a tautomer, an N-oxide, a hydrate, a
solvate, or a salt thereof, particularly a pharmaceutically acceptable salt thereof, or a mixture of same, for the
preparation of a medicament for the prophylaxis or treatment of a disease.

Use according to claim 10, wherein said disease is a disease of uncontrolled cell growth, proliferation and/or survival,
an inappropriate cellular immune response, or an inappropriate cellular inflammatory response, particularly in which
the uncontrolled cell growth, proliferation and/or survival, inappropriate cellular immune response, or inappropriate
cellular inflammatory response is mediated by the mitogen-activated protein kinase (MEK-ERK) pathway, more
particularly in which the disease of uncontrolled cell growth, proliferation and/or survival, inappropriate cellular
immune response, or inappropriate cellular inflammatory response is a haemotological tumour, a solid tumour and/or
metastases thereof, e.g. leukaemias and myelodysplastic syndrome, malignant lymphomas, head and neck tumours
including brain tumours and brain metastases, tumours of the thorax including non-small cell and small cell lung
tumours, gastrointestinal tumours, endocrine tumours, mammary and other gynaecological tumours, urological tu-
mours including renal, bladder and prostate tumours, skin tumours, and sarcomas, and/or metastases thereof.
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Patentanspriiche

1.

Verbindung der allgemeinen Formel I:

R5
|
H.C
2" NH
=N
3o, N /
R N
A
I

in welcher

A aus der aus

* H * H * H
[ [ [
N N CN N CH,
CH, O CH, © 2 CH, O Z

I

* H * H
| |
N OCHj3 N

; CH, S

CH, O

I

bestehenden Gruppe ausgewahlt ist, wobei * den Anknipfungspunkt der Gruppen an den Rest des Molekills
kennzeichnet,

R3 fiir eine Phenyl-X-Gruppe steht,

wobei diese Gruppe gegebenenfalls gleich oder verschieden durch 1, 2, 3, 4 oder 5 R7-Gruppen substituiert ist,
R5 aus der aus

H, (CH3),CH-, CHF,-, CF,-, CF3-CH,-, CF3-CH,-CH,-, CF3-CH(OH)-, HO-CHy-, HO-C(CH3),-, HO-
C(CH3),CH»-, HO-CH,-CH(OH)-, H3C-O-CHy-, HyN-CH,-CH»-, HoN-C(CHgj)o-, (CH3)oN-CH,-, (CH3)oN-
CH»-CHy-, (CH3)oN-CHy-CH,-CH,»-, (CH3)oN-C(CH3)o-, H3C-S(=0),-CHy-, H3C-S(=0),-CHy-CHy-, HO-
§(=0),-CHy-, HO-§(=0),-CH,-CH»-, NC-CHy-, H3C-C(=0)-N(H)-CH,, H3C-C(=0)-N(H)-CH5-CHy-, H,N-
C(=0)-CH,-, (CH3),N-C(=0)-CH,-, H3C-N(H)-C(=0)-N(CH3)-CH,-CHo-,

—)

o)

JejClgele

OH

w

4 14 14 14 14
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CO/
N\
ZI
o—=
I
N

\ @)
CH,
)
0
N | NoF
L S O
CH, CH,
i T
N N —N N=—N
N/ N/ \ N/ \NH
\ / \ / N N\CH2 V
N=N
[\
NYNH
CH,

bestehenden Gruppe ausgewahlt ist, wobei * den Anknlpfungspunkt der Gruppen an den Rest des Molekiils

kennzeichnet,

R6, R6a und R8 unabhangig voneinander fur ein Wasserstoffatom oder eine C-Cg-Alkylgruppe stehen,
R7 fir ein Wasserstoff- oder Halogenatom oder eine HO-, -CN-, C,-Cg-Alkoxy-, C4-Cg-Alkyl-, Halogen-C,-Cg-al-
kyl-, HO-C4-Cg-Alkyl-, HoN-C4-Cg-Alkyl-, Co-Cg-Alkenyl, 3- bis 7-gliedrige Heterocycloalkyl-, -C(=O)N(H)R®a-,

-N(R®2)R6b- -N(H)C(=
X fur O steht,

O)RB6- oder -SR6-Gruppe steht,
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oder ein Stereoisomer, ein Tautomer, ein N-Oxid, ein Hydrat, ein Solvat oder ein Salz davon oder eine Mischung
dieser.

Verbindung nach Anspruch 1, wobei

RS fiir eine 1,1,1-Trifluorethylgruppe steht.

Verbindung nach Anspruch 1, ausgewahlt aus der Gruppe bestehend aus:

N-Cyclopropyl-4-{6-(3-fluorphenoxy)-8-[(2-hydroxy-2-methylpropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-2-me-
thylbenzamid,

N-Cyclopropyl-4-{8-[(2-hydroxy-2-methylpropyl)amino]-6 -phenoxyimidazo[1,2-b]pyridazin-3-yl}-2-methyl-
benzamid,
N-Cyclopropyl-2-methyl-4-{6-phenoxy-8-[(3,3,3-trifluorpropyl)aminolimidazo[1,2-b]pyridazin-3-yl}benzamid,
N-Cyclopropyl-4-{6-(3-fluorphenoxy)-8-[(3,3,3-trifluorpropyl)aminolimidazo[1,2-b]pyridazin-3-yl}-2-methyl-
benzamid,
N-Cyclopropyl-4-{6-(2-fluor-5-methylphenoxy)-8-[(2-hydroxy-2-methylpropyl)aminolimidazo[1,2-b]pyridazin--
yl}-2-methylbenzamid,
4-{6-(3-Cyanophenoxy)-8-[(2-hydroxy-2-methylpropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-N-cyclopropyl-2-
methylbenzamid,
4-{6-(3-Chlorphenoxy)-8-[(2-hydroxy-2-methylpropyl)amino]imidazo[1,2-b]pyridazin-3-y[}-N-cyclopropyl-2-me-
thylbenzamid,

N-Cyclopropyl-4-{8-[(2-hydroxy-2-methylpropyl)amino]-6 -(4-methoxyphenoxy)imidazo[1,2-b]pyridazin-3-yl}-2-
methylbenzamid,
N-Cyclopropyl-4-{6-(3-fluor-5-methylphenoxy)-8-[(2-hydroxy-2-methylpropyl)aminolimidazo[1,2-b]pyridazin-3
-yl}-2-methylbenzamid,

N-Cyclopropyl-4-{6-(3-fluor-5-methylphenoxy)-8-[(3,3,3 -trifluorpropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-2-
methylbenzamid,
4-{6-(4-Chlorphenoxy)-8-[(2-hydroxy-2-methylpropyl)amino]imidazo[1,2-b]pyridazin-3-y[}-N-cyclopropyl-2-me-
thylbenzamid,
4-{6-(3-Chlor-4-fluorphenoxy)-8-[(2-hydroxy-2-methylpropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-N-cyclopro-
pyl-2-methylbenzamid,
N-Cyclopropyl-4-{6-(2,3-difluorphenoxy)-8-[(2-hydroxy-2-methylpropyl)amino]imidazo[1,2-b]pyridazin-3-yI}-2-
methylbenzamid,
N-Cyclopropyl-4-{6-(2-fluorphenoxy)-8-[(2-hydroxy-2-methylpropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-2-me-
thylbenzamid,

N-Cyclopropyl-4-{8-[(2-hydroxy-2-methylpropyl)amino]-6 -(3-isopropylphenoxy)imidazo[1,2-b]pyridazin-3-yl}-
2-methylbenzamid,
4-{6-(4-Chlor-3-fluorphenoxy)-8-[(2-hydroxy-2-methylpropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-N-cyclopro-
pyl-2-methylbenzamid,
N-Cyclopropyl-4-{6-(3,5-dimethylphenoxy)-8-[(2-hydroxy-2-methylpropyl)amino]imidazo[1,2-b]pyridazin-3 -yl}-
2-methylbenzamid,
N-Cyclopropyl-4-{8-[(2-hydroxy-2-methylpropyl)amino]-6-(3-methylphenoxy)imidazo[1,2-b]pyridazin-3-yl}-2-
methylbenzamid,
N-Cyclopropyl-4-{6-(2-methoxyphenoxy)-8-[(3,3,3-trifluorpropyl)aminolimidazo[1,2-b]pyridazin-3-yl}-2-methyl-
benzamid,
N-Cyclopropyl-4-{6-(3-methoxyphenoxy)-8-[(3,3,3-trifluorpropyl)aminolimidazo[1,2-b]pyridazin-3-y[}-2-methyl-
benzamid,
N-Cyclopropyl-4-{6-(4-fluorphenoxy)-8-[(2-hydroxy-2-methylpropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-2-me-
thylbenzamid,
N-Cyclopropyl-4-{6-(3,4-difluorphenoxy)-8-[(2-hydroxy-2-methylpropyl)aminolimidazo[1,2-b]pyridazin-3-yl}-2-
methylbenzamid,
N-Cyclopropyl-4-{8-[(2-hydroxy-2-methylpropyl)amino]-6-(4-isopropoxyphenoxy)imidazo[1,2-b]pyridazin-3-yl}-
2-methylbenzamid,
N-Cyclopropyl-4-{6-(4-isopropoxyphenoxy)-8-[(3,3,3-trifluorpropyl)aminolimidazo[1,2-b]pyridazin-3-yl}-2-me-
thylbenzamid,
N-Cyclopropyl-4-{6-(2,3-difluorphenoxy)-8-[(3,3,3-trifluorpropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-2-methyl-
benzamid,
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N-Cyclopropyl-4-{6-(2-fluor-5-methylphenoxy)-8-[(3,3,3-trifluorpropyl)amino]imidazo[1,2-b]pyridazin-3-y|}-2-
methylbenzamid,
N-Cyclopropyl-4-{6-(3,4-difluorphenoxy)-8-[(3,3,3-trifluorpropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-2-methyl-
benzamid,
N-Cyclopropyl-4-{6-(3,5-difluorphenoxy)-8-[(2-hydroxy-2-methylpropyl)aminolimidazo[1,2-b]pyridazin-3-yl}-2-
methylbenzamid,
4-{6-(3-Chlorphenoxy)-8-[(3,3,3-trifluorpropyl)aminolimidazo[1,2-b]pyridazin-3-y[}-N-cyclopropyl-2-methy/|-
benzamid,
4-{6-(4-Chlorphenoxy)-8-[(3,3,3-trifluorpropyl)aminolimidazo[1,2-b]pyridazin-3-y[}-N-cyclopropyl-2-methy/|-
benzamid,
N-Cyclopropyl-4-{6-(3-fluorphenoxy)-8-[(2-hydroxyethyl)amino]imidazo[1,2-b]pyridazin-3-yl}-2-methylbenza-
mid,
N-Cyclopropyl-4-{6-(2-hydroxyphenoxy)-8-[(3,3,3-trifluorpropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-2-methyl-
benzamid,
N-Cyclopropyl-4-{6-(3-fluorphenoxy)-8-[(tetrahydro-2H-thiopyran-4-ylmethyl)aminolimidazo[1,2-b]pyridazin-3-
yl}-2-methylbenzamid,
N-Cyclopropyl-4-{6-(3-fluor-5-methylphenoxy)-8-[(tetrahydro-2H-thiopyran-4-ylmethyl)amino]imidazo[1,2-
b]pyridazin-3-yl}-2-methylbenzamid,
N-Cyclopropyl-4-{6-(2-fluorphenoxy)-8-[(tetrahydro-2H-thiopyran-4-ylmethyl)aminolimidazo[1,2-b]pyridazin-3-
yl}-2-methylbenzamid,
N-Cyclopropyl-4-{6-(4-fluorphenoxy)-8-[(tetrahydro-2H-thiopyran-4-ylmethyl)aminolimidazo[1,2-b]pyridazin-3-
yl}-2-methylbenzamid,
4-{6-(4-Chlor-3-fluorphenoxy)-8-[(tetrahydro-2H-thiopyran-4-ylmethyl)aminolimidazo[1,2-b]pyridazin-3-yl}-N-
cyclopropyl-2-methylbenzamid,
4-{6-(4-Chlorphenoxy)-8-[(tetrahydro-2H-thiopyran-4-ylmethyl)aminolimidazo[1,2-b]pyridazin-3-yI}-N-cyclop-
ropyl-2-methylbenzamid,
N-Cyclopropyl-4-{6-(2,3-difluorphenoxy)-8-[(tetrahydro-2H-thiopyran-4-ylmethyl)amino]imidazo[1,2-b]pyrida-
zin-3-yl}-2-methylbenzamid,
4-[6-(4-Chlorphenoxy)-8-{[(1,1-dioxidotetrahydro-2H-thiopyran-4-yl)methylJamino}imidazo[1,2-b]pyridazin-3-
yl]-N-cyclopropyl-2-methylbenzamid,
4-[6-(4-Chlorphenoxy)-8-({[(cis/trans)-1-oxidotetrahydro-2H-thiopyran-4-yllmethyl}amino)imidazo[1,2-b]pyri-
dazin-3-yl]-N-cyclopropyl-2-methylbenzamid,
N-Cyclopropyl-4-[8-{[(1,1-dioxidotetrahydro-2H-thiopyran-4-yl)methyllamino}-6-(4-fluorphenoxy)imidazo[1,2-
b]pyridazin-3-yl]-2-methylbenzamid,

N-Cyclopropyl-4-[6-(4-fluorphenoxy)-8-({[(cis/trans)-1 -oxidotetrahydro-2H-thiopyran-4-ylJmethyl}amino)imida-
z0[1,2-b]pyridazin-3-yl]-2-methylbenzamid,
N-Cyclopropyl-4-[8-{[(1,1-dioxidotetrahydro-2H-thiopyran-4-yl)methyllamino}-6-(2-fluorphenoxy)imidazo[1,2-
b]pyridazin-3-yl]-2-methylbenzamid,
N-Cyclopropyl-4-[8-{[(1,1-dioxidotetrahydro-2H-thiopyran-4-yl)methyllamino}-6-(3-fluorphenoxy)imidazo[1,2-
b]pyridazin-3-yl]-2-methylbenzamid,

N-Cyclopropyl-4-[6-(3-fluorphenoxy)-8-({[(cis/trans)-1 -oxidotetrahydro-2H-thiopyran-4-ylJmethyl}amino)imida-
zo[1,2-b]pyridazin-3-yl]-2-methylbenzamid,
N-Cyclopropyl-4-[6-(3-fluorphenoxy)-8-{[(1-methylpiperidin-4-yl)methylJamino}imidazo[1,2-b]pyridazin-3-yl]-2-
methylbenzamid,
N-Cyclopropyl-4-[8-{[3-(dimethylamino)propylJamino}-6-(3-fluorphenoxy)imidazo[1,2-b]pyridazin-3-yl]-2-me-
thylbenzamid,
N-Cyclopropyl-4-[6-(3-fluorphenoxy)-8-{[2-(methylsulfonyl)ethyl]amino}imidazo[1,2-b]pyridazin-3-yl]-2-methyl-
benzamid,
4-{8-[(2-Amino-2-methylpropyl)amino]-6-(3-fluorphenoxy)imidazo[1,2-b]pyridazin-3-y[}-N-cyclopropyl-2-me-
thylbenzamid,
4-{8-[(Azetidin-3-yImethyl)amino]-6-phenoxyimidazo[1,2-b]pyridazin-3-yI}-N-cyclopropyl-2-methylbenzamid,
N-Cyclopropyl-4-{8-[(2-hydroxy-2-methylpropyl)amino]-6-[4-(piperazin-1-yl)phenoxy]imidazo[1,2-b]pyridazin-
3-yl}-2-methylbenzamid,
N-Cyclopropyl-4-{6-(3-fluorphenoxy)-8-[(3-hydroxy-3-methylbutyl)amino]imidazo[1,2-b]pyridazin-3-y[}-2-me-
thylbenzamid,
N-Cyclopropyl-4-[8-{[(1,1-dioxidotetrahydrothiophen-3-yl)methylJamino}-6-(3-fluorphenoxy)imidazo[1,2-b]pyri-
dazin-3-yl]-2-methylbenzamid,
N-Cyclopropyl-4-{6-(3-fluorphenoxy)-8-[(tetrahydrofuran-3-yImethyl)amino]imidazo[1,2-b]pyridazin-3-yl}-2-
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methylbenzamid,
N-Cyclopropyl-4-[6-(3-fluorphenoxy)-8-{[(1-methyl-5-oxopyrrolidin-3-yl)methyl]lamino}imidazo[1,2-b]pyridazin-
3-yl]-2-methylbenzamid,
N-Cyclopropyl-4-[8-{[(3,3-difluorcyclobutyl)methyllamino}-6-(3-fluorphenoxy)imidazo[1,2-b]pyridazin-3-yl]-2-
methylbenzamid,
4-{8-[(2-Cyanoethyl)amino]-6-(3-fluorphenoxy)imidazo[1,2-b]pyridazin-3-y[}-N-cyclopropyl-2-methylbenzamid,
N-Cyclopropyl-4-{8-[(2-hydroxy-2-methylpropyl)amino]-6-(3-isopropoxyphenoxy)imidazo[1,2-b]pyridazin-3-yl}-
2-methylbenzamid,

N-Cyclopropyl-2-methyl-4-{6-[3-(propan-2-yloxy)phenoxy]-8-[(3,3, 3-trifluorpropyl)aminolimidazo[1,2-b]pyrida-
zin-3-yl}benzamid,
N-Cyclopropyl-2-methyl-4-{6-[2-(methylamino)phenoxy]-8-[(3,3,3-trifluorpropyl)amino]imidazo[1,2-b]pyrida-
zin-3-yl}benzamid,
N-Cyclopropyl-4-{6-(5-fluor-2-methylphenoxy)-8-[(3,3,3-trifluorpropyl)aminolimidazo[1,2-b]pyridazin-3-yl}-2-
methylbenzamid,
N-Cyclopropyl-4-{6-(5-fluor-2-methylphenoxy)-8-[(2-hydroxy-2-methylpropyl)aminolimidazo[1,2-b]pyridazin-3-
yl}-2-methylbenzamid,

4-{6-(2-Aminophenoxy)-8-[(3, 3, 3-trifluorpropyl)aminolimidazo[1,2-b]pyridazin-3-y[}-N-cyclopropyl-2-methyl-
benzamid,

4-{6-(2-Amino-4-fluorphenoxy)-8-[(3,3, 3-trifluorpropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-N-cyclopropyl-2-
methylbenzamid,
N-Cyclopropyl-4-{6-[2-methoxy-3-(propan-2-yl)phenoxy]-8-[(3,3,3-trifluorpropyl)aminolimidazo[1,2-b]pyrida-
zin-3-yl}-2-methylbenzamid,
N-Cyclopropyl-4-{6-(2-fluor-4-methoxyphenoxy)-8-[(3,3,3-trifluorpropyl)aminolimidazo[1,2-b]pyridazin-3-yl}-2-
methylbenzamid,
N-Cyclopropyl-4-{6-[2-hydroxy-3-(propan-2-yl)phenoxy]-8-[(3,3,3-trifluorpropyl)amino]imidazo[1,2-b]pyridazin-
3-yl}-2-methylbenzamid,
N-Cyclopropyl-4-{6-(2-fluor-4-methoxyphenoxy)-8-[(tetrahydro-2H-pyran-4-ylmethyl)amino]imidazo[1,2-b]pyri-
dazin-3-yl}-2-methylbenzamid,

N-Cyclopropyl-4-{6-(3-fluor-5-methylphenoxy)-8-[(4,4,4 -trifluorbutyl)aminol]imidazo[1,2-b]pyridazin-3-yl}-2-
methylbenzamid,
N-Cyclopropyl-4-{6-[2-fluor-3-(methylsulfanyl)phenoxy]-8-[(2-hydroxy-2-methylpropyl)aminol]imidazo[1,2-b]py-
ridazin-3-yl}-2-methylbenzamid,
4-{6-(3-Fluorphenoxy)-8-[(3,3,3-trifluorpropyl)aminolimidazo[1,2-b]pyridazin-3-y[}-2-methyl-N-(1-methylcyclo-
propyl)benzamid, 4-{6-(3-Fluorphenoxy)-8-[(3,3,3-trifluorpropyl)aminolimidazo[1,2-b]pyridazin-3-yI}-N-(1-me-
thoxycyclopropyl)-2-methylbenzamid,
4-{6-(3-Fluorphenoxy)-8-[(3,3,3-trifluorpropyl)aminolimidazo[1,2-b]pyridazin-3-y[}-2-methyl-N-(1-methylcyclo-
propyl)benzamid,
4-{6-(2-Amino-5-fluorphenoxy)-8-[(3,3,3-trifluorpropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-N-cyclopropyl-2-
methylbenzamid,
N-Cyclopropyl-2-methyl-4-{6-(3-methylphenoxy)-8-[(3,3,3-trifluorpropyl)aminoc]imidazo[1,2-b]pyridazin-3-
yl¥benzamid,
N-Cyclopropyl-4-{6-(4-methoxyphenoxy)-8-[(3,3,3-trifluorpropyl)aminolimidazo[1,2-b]pyridazin-3-yl}-2-methyl-
benzamid,
N-Cyclopropyl-4-{6-(4-fluorphenoxy)-8-[(3,3,3-trifluorpropyl)aminolimidazo[1,2-b]pyridazin-3-yI}-2-methyl-
benzamid,
N-Cyclopropyl-4-{6-(2-fluorphenoxy)-8-[(3,3,3-trifluorpropyl)aminolimidazo[1,2-b]pyridazin-3-yl}-2-methyl-
benzamid,
N-Cyclopropyl-2-methyl-4-{6-(2-methylphenoxy)-8-[(3,3,3-trifluorpropyl)aminoc]imidazo[1,2-b]pyridazin-3
-yl}benzamid,
N-Cyclopropyl-4-{6-(3-fluor-4-methoxyphenoxy)-8-[(3,3,3-trifluorpropyl)amino]imidazo[1,2-b]pyridazin-3-y}-2-
methylbenzamid,

4-{6-(2-Amino-3-fluorphenoxy)-8-[(3,3, 3-trifluorpropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-N-cyclopropy!-2-
methylbenzamid,
N-Cyclopropyl-2-methyl-4-{6-(4-methylphenoxy)-8-[(3,3,3-trifluorpropyl)aminoc]imidazo[1,2-b]pyridazin-3-
yl¥benzamid,
N-Cyclopropyl-4-{6-(3-fluorphenoxy)-8-[(3,3,3-trifluor-2-hydroxypropyl)amino]imidazo[1,2-b]pyridazin-3-y}-2-
methylbenzamid,
4-{8-[(3-Amino-3-oxopropyl)amino]-6-(3-fluorphenoxy)imidazo[1,2-b]pyridazin-3-yI}-N-cyclopropyl-2-methy|-
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benzamid,
N-Cyclopropyl-4-[8-{[2-(dimethylamino)ethyllamino}-6-(3-fluorphenoxy)imidazo[1,2-b]pyridazin-3-yl]-2-methyl-
benzamid,
N-Cyclopropyl-4-[6-(3-fluorphenoxy)-8-{[(1-methyl-1H-pyrazol-3-yl)methylJamino}imidazo[1,2-b]pyridazin-3-
yl]-2-methylbenzamid,
N-Cyclopropyl-4-{6-(3-fluorphenoxy)-8-[(1H-pyrazol-3-ylmethyl)amino]imidazo[1,2-b]pyridazin-3-yl}-2-methyl-
benzamid,
N-Cyclopropyl-4-[6-(3-fluorphenoxy)-8-({[3-(hydroxymethyl)oxetan-3-ylimethyl}amino)imidazo[1,2-b]pyrida-
zin-3-yl]-2-methylbenzamid,
N-Cyclopropyl-4-{8-[(2,3-dihydroxypropyl)amino]-6-(3-fluorphenoxy)imidazo[1,2-b]pyridazin-3-y[}-2-methyl-
benzamid,
N-Cyclopropyl-4-{6-(3-fluorphenoxy)-8-[(2-methoxyethyl)amino]imidazo[1,2-b]pyridazin-3-yl}-2-methylbenza-
mid,
N-Cyclopropyl-4-[8-{[3-(dimethylamino)-3-oxopropyl]lamino}-6-(3-fluorphenoxy)imidazo[1,2-b]pyridazin-3-yl]-
2-methylbenzamid,
N-Cyclopropyl-4-[8-{[(4,4-difluorcyclohexyl)methyl]amino}-6-(3-fluorphenoxy)imidazo[1,2-b]pyridazin-3-yl]-2-
methylbenzamid,
N-Cyclopropyl-4-{6-(3-fluorphenoxy)-8-[(oxetan-3-ylmethyl)amino]imidazo[1,2-b]pyridazin-3-yl}-2-methyl-
benzamid,
N-Cyclopropyl-4-{6-(3-fluorphenoxy)-8-[(1H-tetrazol-5-yImethyl)amino]imidazo[1,2-b]pyridazin-3-yl}-2-methyl-
benzamid,
N-Cyclopropyl-4-[8-{[2-(dimethylamino)-2-methylpropyllamino}-6-(3-fluorphenoxy)imidazo[1,2-b]pyridazin-3-
yl]-2-methylbenzamid,
N-Cyclopropyl-4-[6-(3-fluorphenoxy)-8-{[2-methyl-2-(morpholin-4-yl)propylJamino}imidazo[1,2-b]pyridazin-3-
yl]-2-methylbenzamid,
N-Cyclopropyl-4-[6-(3-fluorphenoxy)-8-{[2-(piperidin-1-yl)ethyllamino}imidazo[1,2-b]pyridazin-3-yl]-2-methyl-
benzamid,
N-Cyclopropyl-4-[6-(3-fluorphenoxy)-8-{[2-(morpholin-4-yl)ethyllamino}imidazo[1,2-b]pyridazin-3-yl]-2-methyl-
benzamid,
N-Cyclopropyl-4-[6-(3-fluorphenoxy)-8-{[2-(4-methylpiperazin-1-yl)ethyllamino}imidazo[1,2-b]pyridazin-3-yl]-
2-methylbenzamid,
N-Cyclopropyl-4-[6-(3-fluorphenoxy)-8-{[2-(pyrrolidin-1-yl)ethyllamino}imidazo[1,2-b]pyridazin-3-y[]-2-methyl-
benzamid,
N-Cyclopropyl-4-[6-(3-fluorphenoxy)-8-({3-[methyl(methylcarbamoyl)amino]propyl}amino)-imidazo[1,2-b]pyri-
dazin-3-yl]-2-methylbenzamid,
4-[8-{[2-(Acetylamino)ethyllJamino}-6-(3-fluorphenoxy)imidazo[1,2-b]pyridazin-3-yl]-N-cyclopropyl-2-methyl-
benzamid,
N-Cyclopropyl-4-[6-(3-fluorphenoxy)-8-{[3-(piperidin-1-yl)propylJamino}imidazo[1,2-b]pyridazin-3-yl]-2-methyl-
benzamid,
N-Cyclopropyl-4-[6-(3-fluorphenoxy)-8-{[3-(morpholin-4-yl)propyllamino}imidazo[1,2-b]pyridazin-3-yl]-2-me-
thylbenzamid,
N-Cyclopropyl-4-[6-(3-fluorphenoxy)-8-{[3-(pyrrolidin-1-yl)propylJamino}imidazo[1,2-b]pyridazin-3-yl]-2-me-
thylbenzamid,
N-Cyclopropyl-4-[6-(3-fluorphenoxy)-8-{[3-(methylsulfonyl)propyllamino}imidazo[1,2-b]pyridazin-3  -yl]-2-me-
thylbenzamid,
4-[8-{[3-(Acetylamino)propyllamino}-6-(3-fluorphenoxy)imidazo[1,2-b]pyridazin-3-yl]-N-cyclopropyl-2-methyl-
benzamid,
N-Cyclopropyl-4-[6-(3-fluorphenoxy)-8-(methylamino)imidazo[1,2-b]pyridazin-3-yl]-2-methylbenzamid,
N-Cyclopropyl-4-[6-(3-fluorphenoxy)-8-{[2-(1H-tetrazol-5-yl)ethyllamino}imidazo[1,2-b]pyridazin-3-yl]-2-me-
thylbenzamid,
N-Cyclopropyl-4-{8-[(2,2-difluorethyl)amino]-6-(3-fluorphenoxy)imidazo[1,2-b]pyridazin-3-yl}-2-methylbenza-
mid,
N-Cyclopropyl-4-[8-{[4-(dimethylamino)butyllamino}-6-(3-fluorphenoxy)imidazo[1,2-b]pyridazin-3-yl]-2-methyl-
benzamid,
N-Cyclopropyl-4-{6-(3-fluorphenoxy)-8-[(2,2,2-trifluorethyl)aminolimidazo[1,2-b]pyridazin-3-yI}-2-methylbenz-
amid,
N-Cyclopropyl-4-[6-(3-fluorphenoxy)-8-{[2-(1H-pyrazol-1-yl)ethylJamino}imidazo[1,2-b]pyridazin-3-yl]-2-me-
thylbenzamid,
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N-Cyclopropyl-4-[6-(2,3-difluorphenoxy)-8-{[2-(methylsulfonyl)ethylJamino}imidazo[1,2-b]pyridazin-3-yI]-2-me-
thylbenzamid,
N-Cyclopropyl-4-[6-(5-fluor-2-methylphenoxy)-8-{[2-(methylsulfonyl)ethyllamino}imidazo[1,2-b]pyridazin-3-yl]-
2-methylbenzamid,
N-Cyclopropyl-4-[6-(3-fluor-4-methoxyphenoxy)-8-{[2-(methylsulfonyl)ethyllamino}imidazo[1,2-b]pyridazin-3-
yl]-2-methylbenzamid,
N-Cyclopropyl-4-[6-(2-fluor-4-methoxyphenoxy)-8-{[2-(methylsulfonyl)ethyl]amino}imidazo[1,2-b]pyridazin-3-
yl]-2-methylbenzamid,
4-{8-[(2-Amino-2-methylpropyl)amino]-6-(3,4-difluorphenoxy)imidazo[1,2-b]pyridazin-3-yl}-N-cyclopropyl-2-
methylbenzamid,
4-{8-[(2-Amino-2-methylpropyl)amino]-6-(4-chlorphenoxy)imidazo[1,2-b]pyridazin-3-yl}-N-cyclopropyl-2-me-
thylbenzamid,
4-[6-(4-Chlorphenoxy)-8-{[2-(dimethylamino)ethyllamino}imidazo[1,2-b]pyridazin-3-yl]-N-cyclopropyl-2-me-
thylbenzamid,
N-Cyclopropyl-4-[6-(3,4-difluorphenoxy)-8-{[2-(dimethylamino)ethyl]Jamino}imidazo[1,2-b]pyridazin-3-yl]-2-
methylbenzamid,
N-Cyclopropyl-4-[6-(2,3-difluorphenoxy)-8-{[(1-methylpiperidin-4-yl)methylJamino}imidazo[1,2-b]pyridazin-3-
yl]-2-methylbenzamid,
N-Cyclopropyl-4-[6-(2,3-difluorphenoxy)-8-(methylamino)imidazo[1,2-b]pyridazin-3-yl]-2-methylbenzamid,
N-Cyclopropyl-4-[6-(3,4-difluorphenoxy)-8-(methylamino)imidazo[1,2-b]pyridazin-3-yl]-2-methylbenzamid,
N-Cyclopropyl-4-[6-(5-fluor-2-methylphenoxy)-8-(methylamino)imidazo[1,2-b]pyridazin-3-yl]-2-methylbenza-
mid,
N-Cyclopropyl-2-methyl-4-{8-(methylamino)-6-[2-(methylamino)phenoxylimidazo[1,2-b]pyridazin-3-yl}benza-
mid,
N-Cyclopropyl-4-[6-(2-fluor-4-methoxyphenoxy)-8-(methylamino)imidazo[1,2-b]pyridazin-3-yl]-2-methylbenza-
mid,
N-Cyclopropyl-4-[6-(3-fluor-4-methoxyphenoxy)-8-(methylamino)imidazo[1,2-b]pyridazin-3-yl]-2-methylbenza-
mid,
N-Cyclopropyl-4-[6-(2,3-difluorphenoxy)-8-{[2-(morpholin-4-yl)ethylJamino}imidazo[1,2-b]pyridazin-3-yI]-2-me-
thylbenzamid,
N-Cyclopropyl-4-[6-(5-fluor-2-methylphenoxy)-8-{[2-(morpholin-4-yl)ethyllamino}imidazo[1,2-b]pyridazin-3-yl]-
2-methylbenzamid,
N-Cyclopropyl-2-methyl-4-(6-[2-(methylamino)phenoxy]-8-{[2-(morpholin-4-yl)ethyllamino}imidazo[1,2-b]pyri-
dazin-3-yl)benzamid,
N-Cyclopropyl-4-[6-(3,4-difluorphenoxy)-8-{[2-(morpholin-4-yl)ethyllamino}imidazo[1,2-b]pyridazin-3-yl]-2-me-
thylbenzamid,
N-Cyclopropyl-4-[6-(2,3-difluorphenoxy)-8-{[(1-methylazetidin-3-yl)methyllamino}imidazo[1,2-b]pyridazin-3-
yl]-2-methylbenzamid,
4-{8-[(Azetidin-3-yImethyl)amino]-6-(5-fluor-2-methylphenoxy)imidazo[1,2-b]pyridazin-3-y[}-N-cyclopropyl-2-
methylbenzamid,
4-{8-[(3-Aminopropyl)amino]-6-(3-fluorphenoxy)imidazo[1,2-b]pyridazin-3-yl}-N-cyclopropyl-2-methylbenza-
mid,
3-({3-[4-(Cyclopropylcarbamoyl)-3-methylphenyl]-6-(3-fluorphenoxy)imidazo[1,2-b]pyridazin-8-yl}amino)pro-
pan-1-sulfonsdure,
2-({3-[4-(Cyclopropylcarbamoyl)-3-methylphenyl]-6-(3-fluorphenoxy)imidazo[1,2-b]pyridazin-8-yl}ami-
no)ethansulfonsaure und
N-(1-Cyanocyclopropyl)-4-{6-(3-fluorphenoxy)-8-[(3,3,3-trifluorpropyl)aminolimidazo[1,2-b]pyridazin-3-y[}-2-
methylbenzamid,

oder ein Stereoisomer, ein Tautomer, ein N-Oxid, ein Hydrat, ein Solvat oder ein Salz davon oder eine Mischung
dieser.

4. Verbindung nach Anspruch 2, ausgewahlt aus der Gruppe bestehend aus:
N-Cyclopropyl-2-methyl-4-{6-phenoxy-8-[(3,3,3-trifluorpropyl)amino]imidazo[1,2-b]pyridazin-3-yl}benzamid,
N-Cyclopropyl-4-{6-(3-fluorphenoxy)-8-[(3,3,3-trifluorpropyl)aminolimidazo[1,2-b]pyridazin-3-yl}-2-methyl-

benzamid,
N-Cyclopropyl-4-{6-(3-fluor-5-methylphenoxy)-8-[(3,3,3-trifluorpropyl)aminolimidazo[1,2-b]pyridazin-3-yl}-2-
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methylbenzamid,
N-Cyclopropyl-4-{6-(2-methoxyphenoxy)-8-[(3,3,3-trifluorpropyl)aminolimidazo[1,2-b]pyridazin-3-y[}-2-methyl-
benzamid,
N-Cyclopropyl-4-{6-(3-methoxyphenoxy)-8-[(3,3,3-trifluorpropyl)aminolimidazo[1,2-b]pyridazin-3-yl}-2-methyl-
benzamid,

N-Cyclopropyl-4-{6-(2,3-difluorphenoxy)-8-[(3,3, 3-trifluorpropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-2-methyl-
benzamid,
N-Cyclopropyl-4-{6-(2-fluor-5-methylphenoxy)-8-[(3,3,3-trifluorpropyl)amino]imidazo[1,2-b]pyridazin-3-y|}-2-
methylbenzamid,
N-Cyclopropyl-4-{6-(3,4-difluorphenoxy)-8-[(3,3,3-trifluorpropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-2-methyl-
benzamid,
4-{6-(3-Chlorphenoxy)-8-[(3,3,3-trifluorpropyl)aminolimidazo[1,2-b]pyridazin-3-yI}-N-cyclopropyl-2-methyl-
benzamid,
4-{6-(4-Chlorphenoxy)-8-[(3,3,3-trifluorpropyl)aminolimidazo[1,2-b]pyridazin-3-yI}-N-cyclopropyl-2-methyl-
benzamid,
N-Cyclopropyl-4-{6-(2-hydroxyphenoxy)-8-[(3,3,3-trifluorpropyl)aminol]imidazo[1,2-b]pyridazin-3-yl}-2-methyl-
benzamid,

N-Cyclopropyl-2-methyl-4-{6-[3-(propan-2-yloxy)phenoxy]-8-[(3,3, 3-trifluorpropyl)aminolimidazo[1,2-b]pyrida-
zin-3-yl}benzamid,
N-Cyclopropyl-2-methyl-4-{6-[2-(methylamino)phenoxy]-8-[(3,3,3-trifluorpropyl)aminolimidazo[1,2-b]pyrida-
zin-3-yl}benzamid,
N-Cyclopropyl-4-{6-(5-fluor-2-methylphenoxy)-8-[(3,3,3-trifluorpropyl)aminol]imidazo[1,2-b]pyridazin-3-yl}-2-
methylbenzamid,
4-{6-(2-Aminophenoxy)-8-[(3,3,3-trifluorpropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-N-cyclopropyl-2-methyl-
benzamid,

4-{6-(2-Amino-4-fluorphenoxy)-8-[(3,3, 3-trifluorpropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-N-cyclopropyl-2-
methylbenzamid,
N-Cyclopropyl-4-{6-[2-methoxy-3-(propan-2-yl)phenoxy]-8-[(3,3,3-trifluorpropyl)aminolimidazo[1,2-b]pyrida-
zin-3-yl}-2-methylbenzamid,
N-Cyclopropyl-4-{6-(2-fluor-4-methoxyphenoxy)-8-[(3,3,3-trifluorpropyl)amino]imidazo[1,2-b]pyridazin-3-yI}-2-
methylbenzamid,
N-Cyclopropyl-4-{6-[2-hydroxy-3-(propan-2-yl)phenoxy]-8-[(3,3,3-trifluorpropyl)amino]imidazo[1,2-b]pyridazin-
3-yl}-2-methylbenzamid,
4-{6-(3-Fluorphenoxy)-8-[(3,3,3-trifluorpropyl)aminolimidazo[1,2-b]pyridazin-3-y[}-2-methyl-N-(1-methylcyclo-
propyl)benzamid,
4-{6-(3-Fluorphenoxy)-8-[(3,3,3-trifluorpropyl)aminolimidazo[1,2-b]pyridazin-3-y[}-N-(1-methoxycyclopropyl)-
2-methylbenzamid,
4-{6-(3-Fluorphenoxy)-8-[(3,3,3-trifluorpropyl)aminolimidazo[1,2-b]pyridazin-3-y[}-2-methyl-N-(1-methylcyclo-
propyl)benzamid,

4-{6-(2-Amino-5-fluorphenoxy)-8-[(3,3, 3-trifluorpropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-N-cyclopropyl-2-
methylbenzamid,

N-Cyclopropyl-2-methyl-4-{6-(3-methylphenoxy)-8-[(3,3, 3-trifluorpropyl)amino]imidazo[1,2-b]pyridazin-3-
yl}benzamid,
N-Cyclopropyl-4-{6-(4-methoxyphenoxy)-8-[(3,3,3-trifluorpropyl)aminolimidazo[1,2-b]pyridazin-3-yl}-2-methyl-
benzamid,
N-Cyclopropyl-4-{6-(4-fluorphenoxy)-8-[(3,3,3-trifluorpropyl)aminolimidazo[1,2-b]pyridazin-3-yl}-2-methyl-
benzamid,
N-Cyclopropyl-4-{6-(2-fluorphenoxy)-8-[(3,3,3-trifluorpropyl)aminolimidazo[1,2-b]pyridazin-3-yl}-2-methyl-
benzamid,

N-Cyclopropyl-2-methyl-4-{6-(2-methylphenoxy)-8-[(3,3, 3-trifluorpropyl)amino]imidazo[1,2-b]pyridazin-3-
yl}benzamid,
N-Cyclopropyl-4-{6-(3-fluor-4-methoxyphenoxy)-8-[(3,3,3-trifluorpropyl)amino]imidazo[1,2-b]pyridazin-3-yI}-2-
methylbenzamid,

4-{6-(2-Amino-3-fluorphenoxy)-8-[(3,3, 3-trifluorpropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-N-cyclopropyl-2-
methylbenzamid,
N-Cyclopropyl-2-methyl-4-{6-(4-methylphenoxy)-8-[(3,3,3-trifluorpropyl)aminoc]imidazo[1,2-b]pyridazin-3-
yl}benzamid und
N-(1-Cyanocyclopropyl)-4-{6-(3-fluorphenoxy)-8-[(3,3,3-trifluorpropyl)aminolimidazo[1,2-b]pyridazin-3-yI}-2-
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methylbenzamid,

oder ein Stereoisomer, ein Tautomer, ein N-Oxid, ein Hydrat, ein Solvat oder ein Salz davon oder eine Mischung
dieser.

Verfahren zur Herstellung einer Verbindung gemaf Anspruch 1 oder 2, wobei das Verfahren einen Schritt umfasst,
bei dem man ein Zwischenprodukt der allgemeinen Formel IV:

R5
|
H.C
2" SNH
=N
3 S /N /
R N
A
14
v

in welcher A und R® wie fiir die allgemeine Formel I in Anspruch 1 oder 2 definiert sind und R¥ fiir eine Abgangsgruppe
steht,
mit einer Verbindung der allgemeinen Formel IVa:

R3-Y IVa,

in welcher R3 wie fiir die allgemeine Formel | in Anspruch 1 oder 2 definiert ist und Y fiir einen in einer Kupplungs-
reaktion verdrangten Substituenten wie zum Beispiel ein Wasserstoffatom oder eine Boronsauregruppe oder eine
Boronsaureestergruppe steht,

zu einer Verbindung der allgemeinen Formel I:

R5
|
H.C
2" NH
=N
3 N /N /
R N
A
14
I

in welcher A, R3 und RS wie fur die allgemeine Formel | in Anspruch 1 oder 2 definiert sind, umsetzt.

6. Verfahren zur Herstellung einer Verbindung gemaf Anspruch 1 oder 2, wobei das Verfahren einen Schritt umfasst,

bei dem man ein Zwischenprodukt der allgemeinen Formel VII:
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Q
NN
RS {
A

VII

in welcher R3und Awie fiir die allgemeine Formel I in Anspruch 1 oder 2 definiert sind und Q' fiir eine Abgangsgruppe
steht,
mit einer Verbindung der allgemeinen Formel Vlla:

R5-CH,-NH, Vila,

in welcher R® wie flrr die allgemeine Formel I in Anspruch 1 oder 2 definiert ist,
gegebenenfalls nach Entschiitzen zu einer Verbindung der allgemeinen Formel I:

5
R
|
H.C
2" NH
Z =N
s st
R N
A
14
I

in welcher R3, R und A wie fr die allgemeine Formel | in Anspruch 1 oder 2 definiert sind, umsetzt.

Verbindung nach einem der Anspriche 1 bis 4 oder ein Stereoisomer, ein Tautomer, ein N-Oxid, ein Hydrat, ein
Solvat oder ein Salz davon, insbesondere ein pharmazeutisch unbedenkliches Salz davon, oder eine Mischung
dieser zur Verwendung bei der Behandlung oder Prophylaxe einer Krankheit.

Pharmazeutische Zusammensetzung, umfassend eine Verbindung nach einem der Anspriiche 1 bis 4 oder ein
Stereoisomer, ein Tautomer, ein N-Oxid, ein Hydrat, ein Solvat oder ein Salz davon, insbesondere ein pharmazeu-
tisch unbedenkliches Salz davon, oder eine Mischung dieser und ein pharmazeutisch unbedenkliches Verdinnungs-
mittel oder einen pharmazeutisch unbedenklichen Trager.

Pharmazeutische Kombination, umfassend:

- eine oder mehr als eine Verbindung gemag einem der Anspriiche 1 bis 4 oder ein Stereoisomer, ein Tautomer,
ein N-Oxid, ein Hydrat, ein Solvat oder ein Salz davon, insbesondere ein pharmazeutisch unbedenkliches Salz
davon, oder eine Mischung dieser

und

- ein oder mehr als ein Wirkstoff ausgewahlt aus: einem Taxan wie Docetaxel, Paclitaxel oder Taxol; einem
Epothilon wie Ixabepilon, Patupilon oder Sagopilon; Mitoxantron; Predinisolon; Dexamethason; Estramustin;
Vinblastin; Vincristin; Doxorubicin; Adriamycin; Idarubicin; Daunorubicin; Bleomycin; Etoposid; Cyclophospha-
mid; Ifosfamid; Procarbazin; Melphalan; 5-Fluoruracil; Capecitabin; Fludarabin; Cytarabin; Ara-C; 2-Chlor-2’-
deoxyadenosin; Thioguanin; einem Antiandrogen wie Flutamid, Cyproteronacetat oder Bicalutamid; Bortezomib;
einem Platinderivat wie Cisplatin oder Carboplatin; Chlorambucil; Methotrexat und Rituximab.
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10. Verwendung einer Verbindung gemall einem der Anspriiche 1 bis 4 oder eines Stereoisomer, eines Tautomers,

11.

eines N-Oxids, eines Hydrats, eines Solvats oder eines Salzes davon, insbesondere eines pharmazeutisch unbe-
denkliches Salzes davon, oder einer Mischung dieser zur Herstellung eines Medikaments flir die Prophylaxe oder
Behandlung einer Krankheit.

Verwendung nach Anspruch 10, wobei es sich bei der Krankheit um eine Krankheit mit unkontrolliertem Zellwachs-
tum, einer unkontrollierten Zellproliferation und/oder unkontrolliertem Zelliberleben, eine unangemessene zellulare
Immunreaktion oder eine unangemessene zellulare Entziindungsreaktion handelt, wobei das unkontrollierte Zell-
wachstum, die unkontrollierte Zellproliferation und/oder das unkontrollierte Zelltiberleben, die unangemessene zel-
luldre Immunreaktion bzw. die unangemessene zelluldre Entziindungsreaktion insbesondere durch den Mitogen-
Activated Protein Kinase- (MEK-ERK)-Pfad vermittelt wird, wobei es sich bei der Krankheit mit unkontrolliertem
Zellwachstum, unkontrollierter Zellproliferation und/oder unkontrolliertem Zellliberleben, der unangemessenen zel-
lularen Immunreaktion bzw. der unangemessenen zellularen Entziindungsreaktion ganz insbesondere um einen
hamatologischen Tumor, einen festen Tumor und/oder Metastasen davon, z.B. Leukdmien und myelodysplastisches
Syndrom, maligne Lymphome, Kopf- und Halstumore einschlieRlich Hirntumore und Hirnmetastasen, Tumore des
Thorax einschlieRlich nichtkleinzelligen und kleinzelligen Lungentumoren, Tumore des Magen-Darm-Trakts, endo-
krine Tumore, Brust- und andere gynakologische Tumore, urologische Tumore einschlieRlich Nieren-, Blasen- und
Proatatatumoren, Hauttumore und Sarkome und/oder Metastasen davon handelt.

Revendications

Composé de formule générale | :

R5
|
H.C
2" NH
= =N
e s
R N

dans lequel :

A est choisi dans le groupe constitué de :

* H - H [ H

i I !

N N CN N CH,

CH, © CH, O© t CH, © Z
H H

- H -
) 1
N OCH3 N

z CH

CH, ©

3

-
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ou * indique le point de liaisons desdits groupes avec le reste de la molécule ;

R3 représente un groupe phényl-X ;

ou ledit groupe est facultativement substitué, de fagon identique ou différente, avec 1, 2, 3, 4 ou 5 groupes R7 ;
R5 est choisi dans le groupe constitué de :

H, (CHg)oCH-, CHF,-, CFa-, CF3-CHy-, CF3-CHy-CHy-, CF3-CH(OH)-, HO-CH,-, HO-C(CH3),-, HO-
C(CHg),CHy-, HO-CH,-CH(OH)-, H3C-O-CHy-, HoN-CHy-CHo-, HoN-C(CHg)o-, (CHg),N-CHa-, (CHg),N-
CHy-CHy-, (CH3)oN-CH,-CHy-CHy-, (CH3),N-C(CHg)p-, H3C-S(=0)o-CHy-, HaC-S(=0),-CHy-CH,-, HO-
S(=0),-CHy-, HO-S(=0),-CHy-CHy-, NC-CHy-, H3C-C(=0)-N(H)-CH,, H3C-C(=0)-N(H)-CHy-CHyp-, H,N-
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ou * indique le point de liaison desdits groupes avec le reste de la molécule ;

Ré, R6a et R6P représentent,

indépendamment les uns des autres, un atome d’hydrogeéne, ou un groupe alkyle en C4-Cg ;

R7 représente un atome d’hydrogéne ou d’halogéne, ou un groupe HO-, -CN, - (alcoxy en C4-Cg)-, (alkyle en
C4-Cg)-, halogéno-(alkyle en C4-Cg)-, HO-(alkyle en C4-Cg)-, HoN-(alkyle en C4-Cg)-, alcényle en C,-Cg, hété-
rocycloalkyle de 3 & 7 chainons, -C((=O)N(H)R®2, -N(R62)R6P _N(H)C(=0)R6 ou -SRE ;

XestO;

ou un stéréoisomere, un tautomeére, un N-oxyde, un hydrate, un solvate, ou un sel de celui-ci, ou un mélange
de ceux-ci.

2. Composé selon la revendication 1, dans lequel R5 représente un groupe 1,1,1-trifluoroéthyle.

Composé selon la revendication 1, qui est choisi dans le groupe constitué de :

N-cyclopropyl-4-{6-(3-fluorophénoxy)-8-[(2-hydroxy-2-méthylpropyl)aminol]imidazo[1,2-b]pyridazin-3-yl}-2-
méthylbenzamide,
N-cyclopropyl-4-{8-[(2-hydroxy-2-méthylpropyl)amino]-6-phénoxyimidazo[1,2-b]pyridazin-3-y[}-2-méthylben-
zamide,
N-cyclopropyl-2-méthyl-4-{6-phénoxy-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b]pyridazin-3-yl}benzamide,
N-cyclopropyl-4-{6-(3-fluorophénoxy)-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-2-méthy|-
benzamide,
N-cyclopropyl-4-{6-(2-fluoro-5-méthylphénoxy)-8-[(2-hydroxy-2-méthylpropyl)amino]imidazo[1,2-b]pyridazin-
3-yl}-2-méthylbenzamide,
4-{6-(3-cyanophénoxy)-8-[(2-hydroxy-2-méthylpropyl)-aminolimidazo[1,2-b]pyridazin-3-yl}-N-cyclopropyl-2-
méthylbenzamide,
4-{6-(3-Chlorophénoxy)-8-[(2-hydroxy-2-méthylpropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-N-cyclopropyl-2-
méthylbenzamide,
N-cyclopropyl-4-{8-[(2-hydroxy-2-méthylpropyl)amino]-6-(4-méthoxyphénoxy)imidazo[1,2-b]pyridazin-3-yl}-2-
méthylbenzamide,
N-cyclopropyl-4-{6-(3-fluoro-5-méthylphénoxy)-8-[(2-hydroxy-2-méthylpropyl)amino]imidazo[1,2-b]pyridazin-
3-yl}-2-méthylbenzamide,
N-cyclopropyl-4-{6-(3-fluoro-5-méthylphénoxy)-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-2-
méthylbenzamide,
4-{6-(4-Chlorophénoxy)-8-[(2-hydroxy-2-méthylpropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-N-cyclopropyl-2-
méthylbenzamide,
4-{6-(3-Chloro-4-fluorophénoxy)-8-[(2-hydroxy-2-méthylpropyl)amino]imidazo[1,2-b]pyridazin-3-y[}-N-cyclo-
propyl-2-méthylbenzamide,
N-cyclopropyl-4-{6-(2,3-difluorophénoxy)-8-[(2-hydroxy-2-méthylpropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-2-
méthylbenzamide,
N-cyclopropyl-4-{6-(2-fluorophénoxy)-8-[(2-hydroxy-2-méthylpropyl)amino]imidazo[1,2-b]pyridazin-3-y}-2-
méthylbenzamide,
N-cyclopropyl-4-{8-[(2-hydroxy-2-méthylpropyl)amino]-6-(3-isopropylphénoxy)imidazo[1,2-b]pyridazin-3-yl}-2-
méthylbenzamide,
4-{6-(4-Chloro-3-fluorophénoxy)-8-[(2-hydroxy-2-méthylpropyl)aminolimidazo[1,2-b]pyridazin-3-y[}-N-cyclo-
propyl-2-méthylbenzamide,
N-cyclopropyl-4-{6-(3,5-diméthylphénoxy)-8-[(2-hydroxy-2-méthylpropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-
2-méthylbenzamide,
N-cyclopropyl-4-{8-[(2-hydroxy-2-méthylpropyl)amino]-6-(3-méthylphénoxy)imidazo[1,2-b]pyridazin-3-yl}-2-
méthylbenzamide,

N-cyclopropyl-4-{6-(2-méthoxyphénoxy)-8-[(3,3, 3-trifluoropropyl)aminolimidazo[1,2-b]pyridazin-3-y}-2-mé-
thylbenzamide,

N-cyclopropyl-4-{6-(3-méthoxyphénoxy)-8-[(3,3, 3-trifluoropropyl)amino]imidazo[1,2-b]pyridazin-3-y[}-2-mé-
thylbenzamide,
N-cyclopropyl-4-{6-(4-fluorophénoxy)-8-[(2-hydroxy-2-méthylpropyl)aminol]imidazo[1,2-b]pyridazin-3-yl}-2-
méthylbenzamide,
N-cyclopropyl-4-{6-(3,4-difluorophénoxy)-8-[(2-hydroxy-2-méthylpropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-2-
méthylbenzamide,

392



10

15

20

25

30

35

40

45

50

55

EP 2 614 063 B1

N-cyclopropyl-4-{8-[(2-hydroxy-2-méthylpropyl)amino]-6-(4-isopropoxyphénoxy)imidazo[1,2-b]pyridazin-3-yl}-
2-méthylbenzamide,
N-cyclopropyl-4-{6-(4-isopropoxyphénoxy)-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b]pyridazin-3-yI}-2-mé-
thylbenzamide,
N-cyclopropyl-4-{6-(2,3-difluorophénoxy)-8-[(3,3,3-triflucropropyl)aminolimidazo[1,2-b]pyridazin-3-y[}-2-mé-
thylbenzamide,

N-cyclopropyl-4-{6-(2-fluoro-5-méthylphénoxy)-8-[(3, 3, 3-trifluoropropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-2-
méthylbenzamide,
N-cyclopropyl-4-{6-(3,4-difluorophénoxy)-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b]pyridazin-3-yl}-2-mé-
thylbenzamide,
N-cyclopropyl-4-{6-(3,5-difluorophénoxy)-8-[(2-hydroxy-2-méthylpropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-2-
méthylbenzamide,

4-{6-(3-chlorophénoxy)-8-[(3,3, 3-trifluoropropyl)amino]imidazo[1,2-b]pyridazin-3-yI}-N-cyclopropyl-2-méthyl-
benzamide,
4-{6-(4-chlorophénoxy)-8-[(3,3,3-triflucropropyl)amino]imidazo[1,2-b]pyridazin-3-yI}-N-cyclopropyl-2-méthyl-
benzamide,
N-cyclopropyl-4-{6-(3-fluorophénoxy)-8-[(2-hydroxyéthyl)amino]imidazo[1,2-b]pyridazin-3-y[}-2-méthylbenza-
mide,
N-cyclopropyl-4-{6-(2-hydroxyphénoxy)-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-2-méthyl-
benzamide,
N-cyclopropyl-4-{6-(3-fluorophénoxy)-8-[(tétrahydro-2H-thiopyran-4-yIméthyl)amino]imidazo[1,2-b]pyridazin-
3-yl}-2-méthylbenzamide,
N-cyclopropyl-4-{6-(3-fluoro-5-méthylphénoxy)-8-[(tétrahydro-2H-thiopyran-4-ylméthyl)amino]imidazo[1,2-
b]pyridazin-3-yl}-2-méthylbenzamide,
N-cyclopropyl-4-{6-(2-fluorophénoxy)-8-[(tétrahydro-2H-thiopyran-4-ylméthyl)amino]imidazo[1,2-b]pyridazin-
3-yl}-2-méthylbenzamide,
N-cyclopropyl-4-{6-(4-fluorophénoxy)-8-[(tétrahydro-2H-thiopyran-4-ylméthyl)amino]imidazo[1,2-b]pyridazin-
3-yl}-2-méthylbenzamide,
4-{6-(4-chloro-3-fluorophénoxy)-8-[(tétrahydro-2H-thiopyran-4-ylméthyl)amino]imidazo[1,2-b]pyridazin-3-
ylI}-N-cyclopropyl-2-méthylbenzamide,
4-{6-(4-chlorophénoxy)-8-[(tétrahydro-2H-thiopyran-4-ylméthyl)amino]imidazo[1,2-b]pyridazin-3-yl}-N-cyclo-
propyl-2-méthylbenzamide,
N-cyclopropyl-4-{6-(2,3-difluorophénoxy)-8-[(tétrahydro-2H-thiopyran-4-ylméthyl)aminolimidazo[1,2-b]pyrida-
zin-3-yl}-2-méthylbenzamide,
4-[6-(4-chlorophénoxy)-8-{[(1,1-dioxydotétrahydro-2H-thiopyran-4-yl)yméthyllamino}imidazo[1,2-b]pyridazin-3-
yl]-N-cyclopropyl-2-méthylbenzamide,
4-[6-(4-chlorophénoxy)-8-({[(cis/trans)-1-oxydotétrahydro-2H-thiopyran-4-ylJméthyl}amino)imidazo[1,2-b]pyri-
dazin-3-yl]-N-cyclopropyl-2-méthylbenzamide,
N-cyclopropyl-4-[8-{[(1,1-dioxydotétrahydro-2H-thiopyran-4-yl)méthyllamino}-6-(4-fluorophénoxy)imidazo[1,2-
b]pyridazin-3-yl]-2-méthylbenzamide,
N-cyclopropyl-4-[6-(4-fluorophénoxy)-8-({[(cis/trans)-1-oxydotétrahydro-2H-thiopyran-4-yllméthyl}amino)imi-
dazo[1,2-b]pyridazin-3-yl]-2-méthylbenzamide,
N-cyclopropyl-4-[8-{[(1,1-dioxydotétrahydro-2H-thiopyran-4-yl)méthyllamino}-6-(2-fluorophénoxy)imidazo[1,2-
b]pyridazin-3-yl]-2-méthylbenzamide,
N-cyclopropyl-4-[8-{[(1,1-dioxydotétrahydro-2H-thiopyran-4-yl)méthyllamino}-6-(3-fluorophénoxy)imidazo[1,2-
blpyridazin-3-yl]-2-méthylbenzamide,N-cyclopropyl-4-[6-(3-fluorophénoxy)-8-({[(cis/trans)-1-oxydotétrahydro-
2H-thiopyran-4-yliméthyl}amino)imidazo[1,2-b]pyridazin-3-yl]-2-méthylbenzamide,
N-cyclopropyl-4-[6-(3-fluorophénoxy)-8-{[(1-méthylpipéridin-4-yl)méthyllamino}imidazo[1,2-b]pyridazin-3-yl]-
2-méthylbenzamide,
N-cyclopropyl-4-[8-{[3-(diméthylamino)propyllamino}-6-(3-fluorophénoxy)imidazo[1,2-b]pyridazin-3-yl]-2-mé-
thylbenzamide,

N-cyclopropyl-4-[6-(3-fluorophénoxy)-8-{[2-(méthylsulfonyl)éthyllamino}imidazo[1, 2-b]pyridazin-3-yl]-2-mé-
thylbenzamide,
4-{8-[(2-amino-2-méthylpropyl)amino]-6-(3-fluorophénoxy)imidazo[1,2-b]pyridazin-3-y[}-N-cyclopropyl-2-mé-
thylbenzamide,
4-{8-[(azétidin-3-ylméthyl)amino]-6-phénoxyimidazo[1,2-b]pyridazin-3-yl}-N-cyclopropyl-2-méthylbenzamide,
N-cyclopropyl-4-{8-[(2-hydroxy-2-méthylpropyl)amino]-6-[4-(pipérazin-1-yl)phénoxy]imidazo[1,2-b]pyridazin-
3-yl}-2-méthylbenzamide,
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N-cyclopropyl-4-{6-(3-fluorophénoxy)-8-[(3-hydroxy-3-méthylbutyl)amino]imidazo[1,2-b]pyridazin-3-y[}-2-mé-
thylbenzamide,
N-cyclopropyl-4-[8-{[(1,1-dioxydotétrahydrothiophén-3-yl)méthyllamino}-6-(3-fluorophénoxy)imidazo[1,2-b]py-
ridazin-3-yl]-2-méthylbenzamide,
N-cyclopropyl-4-{6-(3-fluorophénoxy)-8-[(tétrahydrofurane-3-ylméthyl)amino]imidazo[1,2-b]pyridazin-3-yl}-2-
méthylbenzamide,
N-cyclopropyl-4-[6-(3-fluorophénoxy)-8-{[(1-méthyl-5-oxopyrrolidin-3-yl)méthylJamino}imidazo[1,2-b]pyrida-
zin-3-yl]-2-méthylbenzamide,
N-cyclopropyl-4-[8-{[(3,3-diflucrocydobutyl)méthyllamino}-6-(3-fluorophénoxy)imidazo[1,2-b]pyridazin-3-yl]-2-
méthylbenzamide,
4-{8-[(2-cyanoéthyl)amino]-6-(3-fluorophénoxy)imidazo[1,2-b]pyridazin-3-yl}-N-cyclopropyl-2-méthylbenzami-
de,
N-cyclopropyl-4-{8-[(2-hydroxy-2-méthylpropyl)amino]-6-(3-isopropoxyphénoxy)imidazo[1,2-b]pyridazin-3-yl}-
2-méthylbenzamide,
N-cyclopropyl-2-méthyl-4-{6-[3-(propan-2-yloxy)phénoxy]-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b]pyri-
dazin-3-yl}benzamide,
N-cyclopropyl-2-méthyl-4-{6-[2-(méthylamino)phénoxy]-8-[(3,3,3-triflucropropyl)amino]imidazo[1,2-b]pyrida-
zin-3-yl}benzamide,
N-cyclopropyl-4-{6-(5-fluoro-2-méthylphénoxy)-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-2-
méthylbenzamide,
N-cyclopropyl-4-{6-(5-fluoro-2-méthylphénoxy)-8-[(2-hydroxy-2-méthylpropyl)amino]imidazo[1,2-b]pyridazin-
3-yl}-2-méthylbenzamide,
4-{6-(2-aminophénoxy)-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b]pyridazin-3-yI}-N-cyclopropyl-2-méthyl-
benzamide,
4-{6-(2-amino-4-fluorophénoxy)-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b]pyridazin-3-yI}-N-cyclopropyl-2-
méthylbenzamide,

N-cyclopropyl-4-{6-[2-méthoxy-3-(propan-2-yl)phénoxy]-8-[(3,3, 3-trifluoropropyl)aminolimidazo[1,2-b]pyrida-
zin-3-yl}-2-méthylbenzamide,
N-cyclopropyl-4-{6-(2-fluoro-4-méthoxyphénoxy)-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b]pyridazin-3-yl}-
2-méthylbenzamide,
N-cyclopropyl-4-{6-[2-hydroxy-3-(propan-2-yl)phénoxy]-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b]pyrida-
zin-3-yl}-2-méthylbenzamide,
N-cyclopropyl-4-{6-(2-fluoro-4-méthoxyphénoxy)-8-[(tétrahydro-2H-pyran-4-ylméthyl)amino]imidazo[1,2-b]py-
ridazin-3-yl}-2-méthylbenzamide,
N-cyclopropyl-4-{6-(3-fluoro-5-méthylphénoxy)-8-[(4,4,4-trifluorobutyl)amino]imidazo[1,2-b]pyridazin-3-yl}-2-
méthylbenzamide,
N-cyclopropyl-4-{6-[2-fluoro-3-(méthylsulfanyl)phénoxyl]-8-[(2-hydroxy-2-méthylpropyl)aminolimidazo[1,2-
b]pyridazin-3-yl}-2-méthylbenzamide,
4-{6-(3-fluorophénoxy)-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b]pyridazin-3-y[}-2-méthyl-N-(1-méthylcy-
clopropyl)benzamide,
4-{6-(3-fluorophénoxy)-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b]pyridazin-3-yI}-N-(1-méthoxycyclopro-
pyl)-2-méthylbenzamide,
4-{6-(3-fluorophénoxy)-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b]pyridazin-3-y[}-2-méthyl-N-(1-méthylcy-
clopropyl)benzamide,
4-{6-(2-amino-5-fluorophénoxy)-8-[(3,3,3-trifluoropropyl)yaminolimidazo[1,2-b]pyridazin-3-yI}-N-cyclopropyl-2-
méthylbenzamide,
N-cyclopropyl-2-méthyl-4-{6-(3-méthylphénoxy)-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b]pyridazin-3-
yl}benzamide,

N-cyclopropyl-4-{6-(4-méthoxyphénoxy)-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,  2-b]pyridazin-3-yl}-2-mé-
thylbenzamide,
N-cyclopropyl-4-{6-(4-fluorophénoxy)-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-2-méthy|-
benzamide,
N-cyclopropyl-4-{6-(2-fluorophénoxy)-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b]pyridazin-3-y[}-2-méthy|-
benzamide,
N-cyclopropyl-2-méthyl-4-{6-(2-méthylphénoxy)-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b]pyridazin-3-
yl}benzamide,
N-cyclopropyl-4-{6-(3-fluoro-4-méthoxyphénoxy)-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b]pyridazin-3-yl}-
2-méthylbenzamide,
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4-{6-(2-amino-3-fluorophénoxy)-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b]pyridazin-3-yI}-N-cyclopropyl-2-
méthylbenzamide,
N-cyclopropyl-2-méthyl-4-{6-(4-méthylphénoxy)-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b]pyridazin-3-
yl}benzamide,
N-cyclopropyl-4-{6-(3-fluorophénoxy)-8-[(3,3,3-trifluoro-2-hydroxypropyl)aminolimidazo[1,2-b]pyridazin-3-yl}-
2-méthylbenzamide,
4-{8-[(3-amino-3-oxopropyl)amino]-6-(3-fluorophénoxy)imidazo[1,2-b]pyridazin-3-y[}-N-cyclopropyl-2-méthyl-
benzamide,
N-cyclopropyl-4-[8-{[2-(diméthylamino)éthyllamino}-6-(3-fluorophénoxy)imidazo[1,2-b]pyridazin-3-yl]-2-mé-
thylbenzamide,
N-cyclopropyl-4-[6-(3-fluorophénoxy)-8-{[(1-méthyl-1H-pyrazol-3-yl)méthyllamino}imidazo[1,2-b]pyridazin-3-
yl]-2-méthylbenzamide,
N-cyclopropyl-4-{6-(3-fluorophénoxy)-8-[(1H-pyrazol-3-yIméthyl)amino]imidazo[1,2-b]pyridazin-3-yl}-2-mé-
thylbenzamide,
N-cyclopropyl-4-[6-(3-fluorophénoxy)-8-({[3-(hydroxyméthyl)oxetan-3-y[méthyl}amino)imidazo[1,2-b]pyrida-
zin-3-yl]-2-méthylbenzamide,
N-cyclopropyl-4-{8-[(2,3-dihydroxypropyl)amino]-6-(3-fluorophénoxy)imidazo[1,2-b]pyridazin-3-yl}-2-méthy|-
benzamide,
N-cyclopropyl-4-{6-(3-fluorophénoxy)-8-[(2-méthoxyéthyl)aminolimidazo[1,2-b]pyridazin-3-yl}-2-méthylbenza-
mide,
N-cyclopropyl-4-[8-{[3-(diméthylamino)-3-oxopropylJamino}-6-(3-fluorophénoxy)imidazo[1,2-b]pyridazin-3-yl]-
2-méthylbenzamide,
N-cyclopropyl-4-[8-{[(4,4-difluorocyclohexyl)méthyllamino}-6-(3-fluorophénoxy)imidazo[1,2-b]pyridazin-3-yl]-
2-méthylbenzamide,
N-cyclopropyl-4-{6-(3-fluorophénoxy)-8-[(oxetan-3-ylméthyl)amino]imidazo[1,2-b]pyridazin-3-yl}-2-méthylben-
zamide,
N-cyclopropyl-4-{6-(3-fluorophénoxy)-8-[(1H-tétrazol-5-ylméthyl)aminolimidazo[1,2-b]pyridazin-3-yl}-2-mé-
thylbenzamide,
N-cyclopropyl-4-[8-{[2-(diméthylamino)-2-méthylpropyl]lamino}-6-(3-fluorophénoxy)imidazo[1,2-b]pyridazin-3-
yl]-2-méthylbenzamide,
N-cyclopropyl-4-[6-(3-fluorophénoxy)-8-{[2-méthyl-2-(morpholin-4-yl)propyllamino}imidazo[1,2-b]pyridazin-3-
yl]-2-méthylbenzamide,
N-cyclopropyl-4-[6-(3-fluorophénoxy)-8-{[2-(pipéridin-1-yl)éthyl]Jamino}imidazo[1,2-b]pyridazin-3-yl]-2-méthyl-
benzamide,
N-cyclopropyl-4-[6-(3-fluorophénoxy)-8-{[2-(morpholin-4-yl)éthyllamino}imidazo[1,2-b]pyridazin-3-yl]-2-mé-
thylbenzamide,
N-cyclopropyl-4-[6-(3-fluorophénoxy)-8-{[2-(4-méthylpipérazin-1-yl)éthylJamino}imidazo[1,2-b]pyridazin-3-yl]-
2-méthylbenzamide,
N-cyclopropyl-4-[6-(3-fluorophénoxy)-8-{[2-(pyrrolidin-1-yl)éthylJamino}imidazo[1,2-b]pyridazin-3-yl]-2-méthyl-
benzamide,
N-cyclopropyl-4-[6-(3-fluorophénoxy)-8-({3-[méthyl(méthylcarbamoyl)amino]propyl}amino)imidazo[1,2-b]pyri-
dazin-3-yl]-2-méthylbenzamide,
4-[8-{[2-(acétylamino)éthyllamino}-6-(3-fluorophénoxy)imidazo[1,2-b]pyridazin-3-yl]-N-cyclopropyl-2-méthyl-
benzamide,
N-cyclopropyl-4-[6-(3-fluorophénoxy)-8-{[3-(pipéridin-1-yl)propyllamino}imidazo[1,2-b]pyridazin-3-yl]-2-mé-
thylbenzamide,

N-cyclopropyl-4-[6-(3-fluorophénoxy)-8-{[3-(morpholin-4-yl)propylJamino}imidazo[1 ,2-b]pyridazin-3-yl]-2-mé-
thylbenzamide,
N-cyclopropyl-4-[6-(3-fluorophénoxy)-8-{[3-(pyrrolidin-1-yl)propyllamino}imidazo[1,2-b]pyridazin-3-yl]-2-mé-
thylbenzamide,
N-cyclopropyl-4-[6-(3-fluorophénoxy)-8-{[3-(méthylsulfonyl)propyllamino}imidazo[1,2-b]pyridazin-3-yl]-2-mé-
thylbenzamide,
4-[8-{[3-(acétylamino)propyl]amino}-6-(3-fluorophénoxy)imidazo[1,2-b]pyridazin-3-yl]-N-cyclopropyl-2-méthy|-
benzamide,
N-cyclopropyl-4-[6-(3-fluorophénoxy)-8-(méthylamino)imidazo[1,2-b]pyridazin-3-yl]-2-méthylbenzamide,
N-cyclopropyl-4-[6-(3-fluorophénoxy)-8-{[2-(1H-tétrazol-5-yl)éthylJamino}imidazo[1,2-b]pyridazin-3-yl]-2-mé-
thylbenzamide,
N-cyclopropyl-4-{8-[(2,2-difluoroéthyl)amino]-6-(3-fluorophénoxy)imidazo[1,2-b]pyridazin-3-y[}-2-méthylben-
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zamide,
N-cyclopropyl-4-[8-{[4-(diméthylamino)butyllamino}-6-(3-fluorophénoxy)imidazo[1,2-b]pyridazin-3-yl]-2-mé-
thylbenzamide,
N-cyclopropyl-4-{6-(3-fluorophénoxy)-8-[(2,2,2-trifluoroéthyl)aminolimidazo[1,2-b]pyridazin-3-yI}-2-méthylben-
zamide,
N-cyclopropyl-4-[6-(3-fluorophénoxy)-8-{[2-(1H-pyrazol-1-yl)éthyllamino}imidazo[1,2-b]pyridazin-3-yl]-2-mé-
thylbenzamide,
N-cyclopropyl-4-[6-(2,3-difluorophénoxy)-8-{[2-(méthylsulfonyl)éthyllamino}imidazo[1,2-b]pyridazin-3-yl]-2-
méthylbenzamide,
N-cyclopropyl-4-[6-(5-fluoro-2-méthylphénoxy)-8-{[2-(méthylsulfonyl)éthylJamino}imidazo[1,2-b]pyridazin-3-
yl]-2-méthylbenzamide,
N-cyclopropyl-4-[6-(3-fluoro-4-méthoxyphénoxy)-8-{[2-(méthylsulfonyl)éthyllamino}imidazo[1,2-b]pyridazin-3-
yl]-2-méthylbenzamide,
N-cyclopropyl-4-[6-(2-fluoro-4-méthoxyphénoxy)-8-{[2-(méthylsulfonyl)éthyllamino}imidazo[1,2-b]pyridazin-3-
yl]-2-méthylbenzamide,
4-{8-[(2-amino-2-méthylpropyl)amino]-6-(3,4-difluorophénoxy)imidazo[1,2-b]pyridazin-3-yI}-N-cyclopropyl-2-
méthylbenzamide,
4-{8-[(2-amino-2-méthylpropyl)amino]-6-(4-chlorophénoxy)imidazo[1,2-b]pyridazin-3-yl}-N-cyclopropyl-2-mé-
thylbenzamide,
4-[6-(4-chlorophénoxy)-8-{[2-(diméthylamino)éthyllamino}imidazo[1,2-b]pyridazin-3-yl]-N-cyclopropyl-2-mé-
thylbenzamide,
N-cyclopropyl-4-[6-(3,4-difluorophénoxy)-8-{[2-(diméthylamino)éthyllamino}imidazo[1,2-b]pyridazin-3-yl]-2-
méthylbenzamide,
N-cyclopropyl-4-[6-(2,3-difluorophénoxy)-8-{[(1-méthylpipéridin-4-yl)méthyllamino}imidazo[1,2-b]pyridazin-3-
yl]-2-méthylbenzamide,
N-cyclopropyl-4-[6-(2,3-difluorophénoxy)-8-(méthylamino)imidazo[1,2-b]pyridazin-3-yl]-2-méthylbenzamide,
N-cyclopropyl-4-[6-(3,4-difluorophénoxy)-8-(méthylamino)imidazo[1,2-b]pyridazin-3-yl]-2-méthylbenzamide,
N-cyclopropyl-4-[6-(5-fluoro-2-méthylphénoxy)-8-(méthylamino)imidazo[1,2-b]pyridazin-3-yl]-2-méthylbenza-
mide,
N-cyclopropyl-2-méthyl-4-{8-(méthylamino)-6-[2-(méthylamino)phénoxylimidazo[1,2-b]pyridazin-3-yl}benza-
mide,
N-cyclopropyl-4-[6-(2-fluoro-4-méthoxyphénoxy)-8-(méthylamino)imidazo[1,2-b]pyridazin-3-yl]-2-méthylben-
zamide,
N-cyclopropyl-4-[6-(3-fluoro-4-méthoxyphénoxy)-8-(méthylamino)imidazo[1,2-b]pyridazin-3-yl]-2-méthylben-
zamide,
N-cyclopropyl-4-[6-(2,3-difluorophénoxy)-8-{[2-(morpholin-4-yl)éthylJamino}imidazo[1,2-b]pyridazin-3-yl]-2-
méthylbenzamide,
N-cyclopropyl-4-[6-(5-fluoro-2-méthylphénoxy)-8-{[2-(morpholin-4-yl)éthylJamino}imidazo[1,2-b]pyridazin-3-
yl]-2-méthylbenzamide,
N-cyclopropyl-2-méthyl-4-(6-[2-(méthylamino)phénoxy]-8-{[2-(morpholin-4-yl)éthyllamino}imidazo[1,2-b]pyri-
dazin-3-yl)benzamide,
N-cyclopropyl-4-[6-(3,4-difluorophénoxy)-8-{[2-(morpholin-4-yl)éthylJamino}imidazo[1,2-b]pyridazin-3-yl]-2-
méthylbenzamide,
N-cyclopropyl-4-[6-(2,3-difluorophénoxy)-8-{[(1-méthylazetidin-3-yl)méthyllamino}imidazo[1,2-b]pyridazin-3-
yl]-2-méthylbenzamide,
4-{8-[(azétidin-3-yIméthyl)amino]-6-(5-fluoro-2-méthylphénoxy)imidazo[1,2-b]pyridazin-3-yl}-N-cyclopropyl-2-
méthylbenzamide,
4-{8-[(3-aminopropyl)amino]-6-(3-fluorophénoxy)imidazo[1,2-b]pyridazin-3-y[}-N-cyclopropyl-2-méthylbenza-
mide,

acide 3-({3-[4-(cyclopropylcarbamoyl)-3-méthylphényl]-6-(3-fluorophénoxy)imidazo[1,2-b]pyridazin-8-yl}ami-
no)propane-1-sulfonique,

acide 2-({3-[4-(cyclopropylcarbamoyl)-3-méthylphényl]-6-(3-fluorophénoxy)imidazo[1,2-b]pyridazin-8-yl}ami-
no)éthanesulfonique, et
N-(1-cyanocyclopropyl)-4-{6-(3-fluorophénoxy)-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b]pyridazin-3-yl}-2-
méthylbenzamide,

ou un stéréoisomeére, un tautomere, un N-oxyde, un hydrate, un solvate, ou un sel de celui-ci, ou un mélange de
Cceux-ci.
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4. Composé selon la revendication 2, qui est choisi dans le groupe constitué de :

N-cyclopropyl-2-méthyl-4-{6-phénoxy-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b]pyridazin-3-yl}benzamide,
N-cyclopropyl-4-{6-(3-fluorophénoxy)-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-2-méthy|-
benzamide,
N-cyclopropyl-4-{6-(3-fluoro-5-méthylphénoxy)-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-2-
méthylbenzamide,
N-cyclopropyl-4-{6-(2-méthoxyphénoxy)-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b]pyridazin-3-y[}-2-mé-
thylbenzamide,
N-cyclopropyl-4-{6-(3-méthoxyphénoxy)-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b]pyridazin-3-y[}-2-mé-
thylbenzamide,
N-cyclopropyl-4-{6-(2,3-difluorophénoxy)-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b]pyridazin-3-y[}-2-mé-
thylbenzamide,
N-cyclopropyl-4-{6-(2-fluoro-5-méthylphénoxy)-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-2-
méthylbenzamide,
N-cyclopropyl-4-{6-(3,4-difluorophénoxy)-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b]pyridazin-3-yl}-2-mé-
thylbenzamide,
4-{6-(3-chlorophénoxy)-8-[(3,3,3-triflucropropyl)amino]imidazo[1,2-b]pyridazin-3-yI}-N-cyclopropyl-2-méthyl-
benzamide,

4-{6-(4-chlorophénoxy)-8-[(3,3, 3-trifluoropropyl)amino]imidazo[1,2-b]pyridazin-3-yI}-N-cyclopropyl-2-méthyl-
benzamide,
N-cyclopropyl-4-{6-(2-hydroxyphénoxy)-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-2-méthyl-
benzamide,
N-cyclopropyl-2-méthyl-4-{6-[3-(propan-2-yloxy)phénoxy]-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b]pyri-
dazin-3-yl}benzamide,
N-cyclopropyl-2-méthyl-4-{6-[2-(méthylamino)phénoxy]-8-[(3,3,3-triflucropropyl)amino]imidazo[1,2-b]pyrida-
zin-3-yl}benzamide,

N-cyclopropyl-4-{6-(5-fluoro-2-méthylphénoxy)-8-[(3, 3, 3-trifluoropropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-2-
méthylbenzamide,

4-{6-(2-aminophénoxy)-8-[(3,3, 3-trifluoropropyl)aminolinnidazo[1,2-b]pyridazin-3-yI}-N-cyclopropyl-2-méthyl-
benzamide,
4-{6-(2-amino-4-fluorophénoxy)-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b]pyridazin-3-yI}-N-cyclopropyl-2-
méthylbenzamide,

N-cyclopropyl-4-{6-[2-méthoxy-3-(propan-2-yl)phénoxy]-8-[(3,3, 3-trifluoropropyl)aminolimidazo[1,2-b]pyrida-
zin-3-yl}-2-méthylbenzamide,
N-cyclopropyl-4-{6-(2-fluoro-4-méthoxyphénoxy)-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b]pyridazin-3-yl}-
2-méthylbenzamide,
N-cyclopropyl-4-{6-[2-hydroxy-3-(propan-2-yl)phénoxy]-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b]pyrida-
zin-3-yl}-2-méthylbenzamide,
4-{6-(3-fluorophénoxy)-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b]pyridazin-3-y[}-2-méthyl-N-(1-méthylcy-
clopropyl)benzamide,
4-{6-(3-fluorophénoxy)-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b]pyridazin-3-yI}-N-(1-méthoxycyclopro-
pyl)-2-méthylbenzamide,
4-{6-(3-fluorophénoxy)-8-[(3,3,3-triflucropropyl)aminolimidazo[1,2-b]pyridazin-3-y[}-2-méthyl-N-(1-méthylcy-
clopropyl)benzamide,
4-{6-(2-amino-5-fluorophénoxy)-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b]pyridazin-3-yI}-N-cyclopropyl-2-
méthylbenzamide,
N-cyclopropyl-2-méthyl-4-{6-(3-méthylphénoxy)-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b]pyridazin-3-
yl}benzamide,

N-cyclopropyl-4-{6-(4-méthoxyphénoxy)-8-[(3,3, 3-trifluoropropyl)aminolimidazo[1,2-b]pyridazin-3-y}-2-mé-
thylbenzamide,
N-cyclopropyl-4-{6-(4-fluorophénoxy)-8-[(3,3,3-trifluoropropyl)amino]imidazo[1,2-b]pyridazin-3-yl}-2-méthy|-
benzamide,
N-cyclopropyl-4-{6-(2-fluorophénoxy)-8-[(3,3,3-triflucropropyl)amino]imidazo[1,2-b]pyridazin-3-y[}-2-méthyl-
benzamide,
N-cyclopropyl-2-méthyl-4-{6-(2-méthylphénoxy)-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b]pyridazin-3-
yl}benzamide,
N-cyclopropyl-4-{6-(3-fluoro-4-méthoxyphénoxy)-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b]pyridazin-3-yl}-
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2-méthylbenzamide,
4-{6-(2-amino-3-fluorophénoxy)-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b]pyridazin-3-yI}-N-cyclopropyl-2-
méthylbenzamide,
N-cyclopropyl-2-méthyl-4-{6-(4-méthylphénoxy)-8-[(3,3,3-trifluoropropyl)aminolimidazo[1,2-b]pyridazin-3-
yl}benzamide, et
N-(1-cyanocyclopropyl)-4-{6-(3-fluorophénoxy)-8-[(3,3,3-trifluoropropyl)aminol]imidazo[1,2-b]pyridazin-3-yl}-2-
méthylbenzamide,

ou un stéréoisomeére, un tautomere, un N-oxyde, un hydrate, un solvate, ou un sel de celui-ci, ou un mélange de
ceux-ci.

Procédé de préparation d’'un composé selon 'une quelconque des revendications 1 a 2, ledit procédé comprenant
I'étape de réaction d’'un composé intermédiaire de formule générale IV :

5
R
|
HC
2" ™NH
=N =N
DY
R N
A
v

dans lequel A, et R% sont tels que définis pour la formule générale | dans I'une quelconque des revendications 1 a
2, et R¥ est un groupe partant ; avec un composé de formule générale IVa :

R3-Y IVa
dans lequel R3 est tel que défini pour la formule générale | dans I'une quelconque des revendications 14 2, et Y

est un substituant qui est déplacé dans une réaction de couplage, tel qu’un atome d’hydrogéne, ou un groupe acide
borique, ou un groupe ester borique, par exemple, de maniére a obtenir un composé de formule générale | :

R5
|
H.C
2"™NH
A
s Nt
R N

dans lequel A, R3, et RS sonttels que définis pour laformule générale | dans 'une quelconque des revendications 1a 2.

Procédé de préparation d’'un composé selon 'une quelconque des revendications 1 a 2, ledit procédé comprenant
I'étape de réaction d’'un composé intermédiaire de formule générale VIl :
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Q
NN
S /
A

Vil

dans lequel R3 et A sont tels que définis pour la formule générale | dans I'une quelconque des revendications 1 a
2, et Q1 est un groupe partant,
avec un composé de formule générale Vlla :

R5-CH,-NH, Vla

dans lequel R est tel que défini pour la formule générale |, dans 'une quelconque des revendications 1 & 2, de
maniére a obtenir, aprés déprotection facultative, un composé de formule générale | :

5
R
|
H.C
2°™NH
= NN
3., N /
R N

dans lequel R3, R% et A sonttels que définis pour laformule générale | dans I'une quelconque des revendications 14 2.

Composé selon 'une quelconque des revendications 1 a 4, ou un stéréoisomére, un tautomére, un N-oxyde, un
hydrate, un solvate, ou un sel de celui-ci, en particulier un sel pharmaceutiquement acceptable de celui-ci, ou un
mélange de ceux-ci, pour utilisation dans le traitement ou la prophylaxie d’'une maladie.

Composition pharmaceutique comprenant un composé selon l'une quelconque des revendications 1 a 4, ou un
stéréoisomeére, un tautomére, un N-oxyde, un hydrate, un solvate, ou un sel de celui-ci, en particulier un sel phar-
maceutiquement acceptable de celui-ci, ou un mélange de ceux-ci, et un diluant ou véhicule pharmaceutiquement
acceptable.

Combinaison pharmaceutique comprenant :

-unou plusieurs composés selon 'une quelconque des revendications 1 a 4, ou un stéréoisomeére, un tautomere,
un N-oxyde, un hydrate, un solvate, ou un sel de celui-ci, en particulier un sel pharmaceutiquement acceptable
de celui-ci, ou un mélange de ceux-ci;

et

- unou plusieurs agents choisis parmi : un taxane, tel que le docétaxel, le paclitaxel, ou le taxol ; une épothilone,
telle que I'ixabépilone, la patupilone, ou la sagopilone ; la mitoxantrone ; la predinisolone ; la dexaméthasone ;
'estramustine ; la vinblastine ; la vincristine ; la doxorubicine ; 'adriamycine ; I'idarubicine ; la daunorubicine ;
la bléomycine ; I'étoposide ; le cyclophosphamide ; lifosfamide ; la procarbazine ; le melphalan; le 5-
fluorouracile ; la capécitabine ; la fludarabine ; la cytarabine ; ara-c; la 2-chloro-2’-désoxyadenosine ; la
thioguanine ; un antiandrogéne, tel que le flutamide, 'acétate de cyprotérone, ou le bicalutamide ;le bortézomib ;
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un dérivé de platine, tel que le cisplatine, ou le carboplatine ; le chlorambucil ; le méthotrexate ; et le rituximab.

10. Utilisation d’'un composé selon 'une quelconque des revendications 1 a 4, ou un stéréoisomeére, un tautomere, un

11.

N-oxyde, un hydrate, un solvate, ou un sel de celui-ci, en particulier un sel pharmaceutiquement acceptable de
celui-ci, ou un mélange de ceux-ci, pour la préparation d’'un médicament pour la prophylaxie ou le traitement d’'une
maladie.

Utilisation selon la revendication 10, dans laquelle ladite maladie est une maladie de croissance, prolifération et/ou
survie cellulaire incontrélée, uneréponse immunitaire cellulaire inappropriée, ou une réponse inflammatoire cellulaire
inappropriée, en particulier dans laquelle la croissance, prolifération et/ou survie cellulaire incontrdlée, réponse
immunitaire cellulaire inappropriée, ou réponse inflammatoire cellulaire inappropriée est médiée par la voie de la
protéine kinase activée par les mitogénes (MEK-ERK), plus particulierementdans laquelle la maladie de croissance,
prolifération et/ou survie cellulaire incontrolée, réponse immunitaire cellulaire inappropriée, ouréponse inflammatoire
cellulaire inappropriée est une tumeur hématologique, une tumeur solide et/ou des métastases de celle-ci, par
exemple des leucémies et un syndrome myélodysplasique, des lymphomes malins, des tumeurs de la téte et du
cou comprenant des tumeurs cérébrales et des métastases cérébrales, des tumeurs du thorax comprenant les
tumeurs du poumon non a petites cellules et a petites cellules, des tumeurs gastro-intestinales, des tumeurs endo-
crines, des tumeurs mammaires et d’autres tumeurs gynécologiques, des tumeurs urologiques comprenant des
tumeurs rénales, de la vessie et de la prostate, des tumeurs de la peau et des sarcomes, et/ou des métastases de
ceux-ci.

400



EP 2 614 063 B1

REFERENCES CITED IN THE DESCRIPTION

Patent documents cited in the description

WO 2010124826 A1 [0005]
WO 2011026579 A1 [0005]
WO 2011063908 A1 [0005]
WO 2011064328 A1 [0005]
WO 2011063907 A1 [0005]
WO 2007038314 A2 [0006]
US 20080045536 A1 [0007]
WO 2010042699 A1 [0008]

Non-patent literature cited in the description

ABRIEU A et al. Cell, 2001, vol. 106, 83-93 [0002]
SUIJKERBUIJK SJ ; KOPS GJ. Biochemica et Bio-
physica Acta, 2008, vol. 1786, 24-31 [0002]
MUSACCHIO A ; SALMON ED. Nat Rev Mol Cell
Biol., 2007, vol. 8, 379-93 [0002]

YUAN B et al. Clinical Cancer Research, 2006, vol.
12, 405-10 [0002]

JELLUMA N et al. PLos ONE, 2008, vol. 3, 2415
[0002]

JONES MH et al. Current Biology, 2005, vol. 15,
160-65 [0002]

DORER RK et al. Current Biology, 2005, vol. 15,
1070-76 [0002]

SCHMIDT M et al. EMBO Reports, 2005, vol. 6,
866-72 [0002]

WEAVER BA; CLEVELAND DW. Cancer Re-
search, 2007, vol. 67, 10103-5 [0002]

KING RW. Biochimica et Biophysica Acta, 2008, vol.
1786, 4-14 [0002]

KOPS GJ et al. Nature Reviews Cancer, 2005, vol.
5, 773-85 [0002]

SCHMIDT M ; MEDEMA RH. Cell Cycle, 20086, vol.
5, 159-63 [0002]

SCHMIDT M ; BASTIANS H. Drug Resistance Up-
dates, 2007, vol. 10, 162-81 [0002]

401

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

WO 2007025090 A2 [0009]
WO 199808847 A1 [0010]
WO 2011013729 A1 [0011]
WO 200738314 A2 [0093]
US 200778136 B [0115]
WO 200738314 A [0115]
US 5023252 A [1145]

US 5011472 A [1147]

S. M. BERGE et al. Pharmaceutical Salts. J. Pharm.
Sci., 1977, vol. 66, 1-19 [0068]

Metal-Catalyzed Cross-Coupling Reactions. Wiley
Interscience, September 2004 [0095]

POWELL, M.F. et al. Compendium of Excipients for
Parenteral Formulations. PDA Journal of Pharma-
ceutical Science & Technology, 1998, vol. 52 (5),
238-311[1148]

STRICKLEY, R.G. Parenteral Formulations of Small
Molecule Therapeutics Marketed in the United States
(1999)-Part-1. PDA Journal of Pharmaceutical Sci-
ence & Technology, 1999, vol. 53 (6), 324-349[1148]
NEMA, S. et al. Excipients and Their Use in Injectable
Products. PDA Journal of Pharmaceutical Science &
Technology, 1997, vol. 51 (4), 166-171 [1148]
Merck Index. 1996 [1153]

Goodman and Gilman’s The Pharmacological Basis
of Therapeutics. McGraw-Hill, 1996, 1225-1287
[1154]

AIELLO et al. New Engl. J. Med., 1994, vol. 331,
1480 [1191]

PEER et al. Lab. Invest.,, 1995, vol. 72, 638 [1191]
LOPEZ et al. Invest. Opththalmol. Vis. Sci., 1996,
vol. 37, 855 [1191]



Srabadaind igtuypostek

By (1) altalinos képlet sreriuth vyt

,.-‘?:’\ 3
A Ny, -
fﬁ‘::"‘, \"'""»-:* A
< e N
¢ N
H £

Aend S Naviad by ge
ahoba kepletbem

Ao aldbhi cxoponol Kbt vilaszion

o
? N o
i
L’\\ ;
. o
R
5 i1
i i
£V &
RV ';,\ i,.}
N

A e T T
A

atusd ax adolt conport adolt t\i&i;‘f(fii‘.;‘-'(?,_ azonas vagy aitérd mdden i

gsoponttal;

R a2 aldbbi caoportok kivebdl -

hidrogénatom

fo, HCOnCHle, HENACOH-

(OM NGO
e

CEeCH Oy, NUS

SAL




HUCECRNH RO,

B UMM

s
5
E
s \
b 2
R3
\\_ ¢
g
(S
; =
N
3

h
/

B

MO0 R RCH Clige,

£} {HOH sty

&

{,.-‘ >
i
& 2
3

®
B2 ’
SN R
T
; {
{

» R
&
S
' H
Fo  F v *
o F o ‘ @%
S
AN

HENCECO e, (COHN-CEOMIH,-,



¥
W ks 747
H B 5,
ek 3 o3
o~ i o
Sars &
4 =5 :
S ¢ »w 2 5 :
B pee 7 5, by Fadk}
o oy « <4 : i1 2
b - - g ;
= e = oy 7, Lk o Ll
o) ey Tong e s s 75 P
- o 1 o < pros Po) <o
).w - s %]
T o“ o 2 r s ! =~
g e 4 o] o5 ora irors, P %
S Pred B 1 40 f hoded e W
g N o E: B o e -
b o o :
2o % ] T : E3 ;
[ w5 o o L oy o :
% g ek oo o . () peic)
; > v e P : ;
o - o B & 2, 2 g % -
B e < e S -~ %5 o~ - s
7 ‘.{M b tood n.m 14 (o 55 W posi
o KL 5% oo e e o~ ol o Lo
Pt o o] ¥ et Pt Sond s oo o
e =4 . " 3 o fd 7o e e 3504
s e g ooy : ok joct [N oom Vs o
ress 553 Pocd 5 521 oot Pent Cormy
v 3 % s woer &7 s Sedn i oy
My % e P . [ o o) P G e,
¥ = s ol boge ¢ oo u s & Tt
3 A % s 7 i o ol ol =
i o 7 Doy A s fo N 3 e R
; e b et o P < st koot 7
P VB o4 5 b et S P [
0% ay pocs s Pl - L ) S oad b3
gt Et = " iy o > o= o
“ R 4y s o, o %l eikins o 3
w4 ; £ 23 - oo o ) & o3 ko
s ¥ s =R & & s b ¥ w5
Fodd e 2. vwss, : = JoRt) e oo} ; [323 e oS g
~ I Dot = Ciwen i, - \sn o 3%
] - PR b B o v e b
ot * e s “n e ool poss o
P - BT S w 3 53 2 =
. % pi (5% e 5 P Yo g e, P 3
o3 12 ps oo & o, % Fiey s g
- e = % wacs 2 pA fages) g =
7 S/ ke = o e (924 = o g
redoen P e ; 5N % ;
= vR g e ;e v b tecs
N 3% 7% . 4 ol Heme ?
o P P T o & = 2
= LR A R Ly o fred
%) PG 7 e B 44 %
43 ¥ e 4 Ly 0l st s iz
£ : “ e 1 ! o fed B
H d = b L s 2 ) o T o
35 : =R B w “ byovd = Z
g =z G g & 2
ot T e L2 2 B i = ]
s 2% = D o e & -
&< i 2 - Soix [ s oo
» i S A 1 ey o oy S bed
= s pi) i . o
. b P A o / ¥ &,
g f i 0E % 577 # o
w g v B v, ; 3400
] ] Tk i £0%% oot oo
= et 5 b ’ < 7 e 7
2 p i 5 . %,
% 7 oA wy W % 12743 b %=
bt - 245 : o - o oo
% G “ s w7 %
Zy o ¥ 7 =z v
Y e ] = o e
. @ 2 oo o . #
i ST % 7 £ %4 I o
e mine. 3 xS 2, Pocd o D
i T ole Ly, kol o2 Y 5
= } A Pasod “z 5 e with
Y, o = s 2 >
-~ Lo . 5 = ; o et o
e 3 3 i 2 i, oxoed P i
ed B o} > =t ¥ i ¥ it
524 2 3 s Lo e pies P %
) = o £ o s s
P Py 3 3 & s T
7 Eed oot . b o A s ,
L3 s “rk ’ - < g s, A
i . P Npood o] gt = -, % wt
P s % s 2 as ﬁmm \.,w o P
Py Lo e [ = o 5 & T -
54 k7 e e o] frn : P51 Y 24
% s o . ]
- se} e 7 : = L 3 e b1 “arr
& >4 s i, & 7l ) s %y g u
g oot et ‘ e e : bt = o it
% - e iy i e % A B
= 5 ~ = £ 3 o Tata £ Sk
o 2 P %7 i e " P =0 -
b p4] = 7 [ @ Smn Y e b
2 B = 4y Lo 5 =L I I
v v i P S g2 Zon Yot + PradlE 4 2z
a2 prd o st 7 =} Y ok ooy v = oA
ey 2 ) W P o el i R ] v
% . = s A 3 S ¥ t it R
E Sh Eod 5 T s Yo S s AR 5
= S L2 v, > [ = L, e il : id
i g2 P .v\\w 3 ik e 5 o 7
i s.\ ™ P b S sod \ o wE P ot Lot
pess [ o etes iad; &




3 fluor-Semetifennd ¥ 8133, 3wifluorropiDammolimida

A {6 K orfenon i 8- 2 hidvaxi- Tmetitpropilandno fuok tazo] L2-bpiodasin 34 e

X

sikloproptlh-Zometithansannd,

Jo i 3K iord-Tuofonox 8- 2-Hdroxd-2 - matilpropil) Jming

copil-2omentbenzanabd,

Piegikhpwopib-d- {802 3-diffuoricnonip-B

sithonsannd,

orfenoxd- 8402 hidrmaa-Zomettipropiilanmino B

N ‘;M\.n;\ it (K soxi-Temetipropitamise M3 zopropiifenoxi midaze

sttbenamnid,

Cord-Tuorfenosi M2 drox -2 patilproplanune i
ciklroropil-2-metitbunwaid,

Mootk lupropth-ad- 18-

wiiifenaxi 8L -hidroxi-2-metiprepilamine frs idaze] | 2-blpividazin-
"%»ii‘}-»Zvntms;.i§»£>s§-mamié,

Mg HU{‘M

opifming

Clametifenosimidazel L 2-blpividaaine3-

~metithonramid,

N

anetox o3 3w iuorpropitiomive Junideao] T2 bipiridain 304

TLonvetsr Ferane 8033, v furpropiiumino b

Negildopromia- {8 widara] 1,20 piridagine 3t} -

R RN

Tavetithanesandd

N-vikfopropilda {644

SpR N

bipiridazinds

e fonos-R-[(2-Hidroxi-2-sstilpr

sibamine fimidazoel

i1 -2-petifbenasmid

Neciklopropit-d- 18-, d-difupefonox iR {E-bidroxi-d-m afitpropiDamine imidaao]

(-1 hidrmxi-T-matilprophamine (-l opoxifepoxiyinudazof !

Hi-2-metitbeaesmid,

N

d-{6-{d-Tropropoilenaid bR

seopilyamino Baidaes] LE-bpirdagia3-

s

st 8-H 33 3 tritlnorpeg




vidazin.

kS

i
¥

apropis

1
bt

3]

otk lopy

A
=

135t}

¥

Phar

FE-U

o

SOy
¥

PO

wnoxi

wordh
it

H

i1
3.3

RESE

R

{635

;.4

3E:

tHibenramd,
283 <

e
3

peopil-4-

(4]

yelbihenras

¢

Wegikd

H

X

ivvidazet i3

NI

Ny
R
Q

ety

[

S

snoxip

S

A

S 3
Liopiran.

=3

o
~%
A2
572
o

N

st

INHRO

bh

b

3
3

}

&
3

.

pird
d,

N
X

X

w‘.";.-\
$ii0

-
2%

prst
=
=
=5
]
o
=
by

N
1

;

FRION SIS
transei
i

es

dotely

QRATY

A

kS

3

1

v
b

QX

) X3
\
W
Oy
Loty
PR 5
X

X

“
3

o

884

33

5
.
=

i
{

=¥

wopibd

s
<
5
Pod

N
2

Qg

3
1

vicda
J

Y&
RS

Nogik



e laminolmidazo{ Lbip idazin-3-iZ-metitbenzamid,

3

{{-metiipiperidined-it meti faning wudazel 1,2-bipindazine

Necikloprrgpit-d-[6-03 - Buirfenoxty
Fepbledemig {ibeonzamid,
Mciklopropiba-{8-{] 3-(lime ifaninoipropitaming b I-Hluorfonoxi m idazol ], 2-bipiridasing3-
HEZomatitbavaenid,

Nepikd

$o4

opropii-4-]

212 mstitszaifonileti jamiy wsh nvidanol 2-bipiridasinedal]

Temetitbenzam (i

{3 Huorfenoximidaze] L3 hipridazin3

4 LEJ{ 2 aming D metipropilasuno] Motk loprgais

2-metithenzamid,

2

4§ R {apetiio-3~-Hmetifi viino o-fenoximdared

.

viridazin 310 -Necikbgropih-2-

.

anraiid,

AR 3 hiidroxi-2-metiiprop Daminoba-{A-{ pipara xilimidazofl 2

p

Bipitidazin-3-1-Zometitbenzamid,

Negiklopropil-d~ {63 Mo fora-8-{{ -hidvxi-3oam atitbutilaminoiimidaze

2-blpividazins3-d}-

tiihonzandd,

dl-catiopn S {R-{1CT Ddimadotety shidrotiofén-3- Mmeuiamy

L6 3l fononi midazo{ 1.2

biphridazin. 31 2-outitbenramid,

\(

opropii-d- 1603 fnorfenoxi - [(etrabidroty et inolmidezoi Ll

Y

Semetitbenmanid,

it

st

wivo §nidazof 1,3

Shipivdasine

sfenosiimidazo] L, 2-bipiidazin-3-1}-Neeillopropii-2-

SN g

Cifenexi}S-E3,3, 3 RuspropiDasing

apropild U323, i feosprapd Bambne fimidazo{] 2~
bipimdein 3l fher *}:tz&.s:‘iid,

Negiklopropilds {5+ Fflnor-d-metiifnoxi 84333 tfluorpropilaaning

£ 3-bpiridazin-

i i-2-metithenzamisd,

sobidroxi-2ometipropilamnina rade
bipiridazin-3-i - 2ometitbenzamid,

tnofenoni N33, BeitleorpropiDandno mnidazol 1 2 pividazin 3 -Neeiklopropt-2-
g R 3 $

setiibeaeamid,



2-bipiridarindai-Ne

346 2-amino-4-fluorfeonasd

etithenzamid

sikloprow

S -wifluorpropiDamin

1-\:

yada

Mciklspropil-ds{ 6 Tmetoxt-3-{propdn-2-ihheox B,

Zometithenzamid,

S48 3 fluorpropiDamino raidsee] 1.2-

Sipiridarind-11 -Tmetithenzamid,

triftaarproptDanyno fnadase]

iklopropii-d~ 8- - hidrori-3-g

e 3-] -2 metithenzamid,

Negiklopropiid {8 A-metosifenoxd S {Oarahidro-2H pirdn-4 HvstiDaninaioudagei L2

WipiridarinJ-)

%

tanetilbonzantid,

b

Negikioproptb - {&-{3-floow Sametienoxip& Adaniflvorbatibansnoiimidas zof L2-blpiridazin-3-

Hi-Zmetitbenzanid,

2 fuor 3Ot e ifoooni R 2 hidrons

Neeibiopragbs

3

metiipropil v insiingd

ebipiridazin- 340 -Zemetibonzamid,

£y

4. {03 TlaorDoonip8-{(3,3, 3trithion wopthaminoBmidaze] 1, 2-0] piridazin-3- 2ot D1

otk lopropthhenzaniid,

R

SeteifleprpropiDaminoioidanc] 1,20 pieidaaine 3N

Toorfepoxt R

%
3
i

metoxioiklopropii-Zonetithenzamud,

4 {6-3-luorfenoxd

rifluorpropthamdno fenidazo] 1,23-4] piridarin-3ei - TemetibNA 1

fanes

bonzamid,

setilcikioprop

 Vearifhwrpropthamino imidaze] L 2-bpiridazin-3- gty

4162 carn -5 -Haoy geta i § S

netiforoxi 30,3, 3rifhaepropil husine Jimidaz

' G;};‘ra:-pii«;E«mt:téi- G163

Fetbibenzamud

metoxifenox R rifteorprapDandne fimidaso ] Z-biphridag

Negtkloprop

Somstifotiaamig,

orpropiaminelinddare] 120 piridanin-3- -3

Nesildopropil-d= 644 - fusrfonoxi - 843,

metithetramid,

3

TICHIRO

Diptridasin 32

vorop i

Necildoprigitd- {62 Tunrfonoi} 843, ¥ oA
metiiberamid,

riftuorpropil aminedinidaze{1, 2-bpiridadine

anetiifenosd8- 3,33

N *r:.ik}opmg}i§~2~sr;t:'t§:

i} henzandd,

sthamine broida

{'“ﬂ

Qf

apece

TR
> _;“;w}’.(’;‘.{\

2ametibenmunid,

2ol L2 jpridazin-3-

LS Ke

133 wrifluorprepitaadne [imidazol ), 2-bipiridazine



Si“‘ QY !ka
N.-<:§-§1.§:Gpw; 416U uosfonaxi B8 (3,3, 2 triflgor-2-hidvg axipropilanine Hovdazef 13-
Blpiridazin-3-1} -2 matiibessanud,

,

§8 [(3-amino-3-oxopropitoning-6-(3-fuorfonn

S

iu

idazol 1, 2 hipividazine 3-8 -N-cikloproptl-

smetithenzamd,

Megiklopr

AimetHandnoietiamino b6 I-huor formaxiimidazol 3, Sbhipinidain 3412

satithen

-

N-gikfopropii-d-{f-{3-Hlaorfenoxi MB-{{{ et 1 B ~pivarol-3-i oen Qamined inidseef 1,2-

ol-I-imetlamivoiinidazol 1, 3-blpiridaain- 3112~

srfenori} drasimetiDowetan-3-itmetil andno i idarol 1,2~

3

bipiridazind R 130 netithenzamid,

Neciklopropibd~ {82, 3-dibidroxapro spil s o 603 Buorfenoxiimidso] 2] pividazins3-H 12

et

onzansdd,

iioproptids {f-{3-fuorfenoxiR8-{{2-mutox fetilimine midazef 1,2 bipividasdna3- -2

mstithenzanud,

Newiklopropthd-{ 8- {{ 3+

7

i 8- Nluorfenoxinblaey

wopropiti

i3l 2-metithermanid

s -6 3 fuorfonoxi o idazol L2

dopropil-4-[8-{{{dA-diffuorcikiobexd

biptridazin-3-

ENERRE: P DTSR . T O
Necildopropiied-{6-

ttbonzamid,

3

oo 3B [ et

Nepikiopropib-d- {H-{3-Huooy

Seibman]amine findde

Fhenvanud,

e ikdaprop -4 8- { [ 2-{dim Hamino b 2-metilprepiljanino b6 3 Rusrfenoxiimidazof 13-

g,

etitheny

- Roorfenoni B {{ -metbI-(morlal

e
oo

esithenzamid,

biptridaxine3-H]

o

Negtklopropit-d-{&-C-faorfenoxiy-8-({ 2-{pip ericdin-tatk

metiibenramid,

4

Lmorfolin-d-ietilfamino} imidazo{ 1 .2-5] piridazine 312~

egikloproptla- {63« M fenorip&-

mstithenzamid,

T X " DI ARG (B SR
rperain. et jannin

&3 Fhuorfonoxi )&+ {{2-(d-meti

Negiklpropd

§§m idazin-3-iF b 2 metibhonsamid,

Negiklepropil-4-f6-(3-fucfonori}-&- {2 pirrolidin Taming inid RS

suetithenzamid,



i

o dandeg

oropid}

3%

darin-3-

it

bipt

\

e

ofunidaze

AT

it
-32)‘:

woxi S

e

¥
H

FERE T

¥
SN
t




2

daeaf 1

;
() : u
P o ﬁ.
. . 29
b ~
aieast - : “
e v
0 .4 c o
Yo . - :
\ L -
: e s
.,.\ = e
B - oo
r s - -
w. !-\ W”w e
\MM\\‘ ‘{‘Wdum\ oy ~s
7 - .
.. x., = =
».. | H o] s 4 o~
Abw. = Sk
.n, :. 2 2. =
: - Lo = =
e 3 i\\i) u\.~w
. 2 : | ...
z o it - «,
‘ v s S
o d . \
Z : : !
: - i food
o o 2 .n.
75 o Z |
: - E ‘ e
= £ = \,
s B 5 ..\
o po=y = : nu
., - : ~x Jax
k= = = ) 3. “aind,
; i W= = = Y
Foct gt posy pess . :
Uz = = ; % ‘ ..k
= = :
foor Py = o 7 :
s % z E Z
iohe = Z = “
4 ? o> , ; kmw\ :
> p3 b Z nn .
fows g z z ..
) = Z f :
. 74 3 ﬁ
; = = : ..
?. 7

{
13

s
e 0..\&,
u posos
| 261
v %L
\ 5
. %y
Loo \\.
V\ pod
..\ P
& » ..\
o \ .
4 g .
\..Wm \\. -
ps & |
] = wv.
ZE P A\N
ool \.1
o = | eS
: \: . -~
Joms ; ) ;
tﬁ)\ u\\ z Fere
: ppocd : .l,
gt ; !u
‘ ke ‘s.‘ ‘.
,. ‘ - B
oo va. |
: P .
: fred
~ 2 ove
55 . u
et .
p
;o —
e ; ’ ,.
k- S
i : o
b2 : \
. = ,.,3
B g 3
b @ :
4 s -
n,\w m.. 7
= 5 E
: g B
¢ E .
.\uV - Pristis
w\h .“.\ Ee




v i
; : 5 &
2 o ¢ ¢ 54 i, oo
] Lo o, ol 5 e : p20%g s
* o5 L3 T e <4 7 i k2 7
e o3 : : : g ‘ oy R 57 v
et et 45 (et & ] : 3 = s 7
T o) s . et aii & s
7% B &l 7 e oot ool it .
. [ o o et P b0y ™
o) w..J. wﬁm \yr‘.m 2 X o %
o9 = ] P : e a2
Mooy lapoc oo 73 o4 P (o] 3
g 5 o) e o o o &
7 8 o b ised ) P b
virg 7 o Lo 3 e e E
= : % e e : s
ol o L e = e e
e et ] "3 gz = . o <
o ] o) #h jo 7 : (93 ;
e % & - o £ ? Z :
frey w4 £ fasd P 3 2 o .y
s - % R o s : ol Ty
PR 97 e ~ ~ Py < = pood
L) e} L e 500 7 o ot
- Pt Macaed b o0 b P el i
e pid b oot N g ™
A = o & o3 e potiiy 2
gt . : B ! = oe
% Gy \UH % fapong! % e = w
od) 7 s iood >ocs Lo S o3
’ pd 2o P Focy e ) e
% = & % Z ¥ z fd s
z B : vt oo b s ol
RS jd = 3 g = 7 hese L,
oo = Pccd o P e B oood
= o == ; = ] o o -~
focs %3 = 1 % i, Jon pect et
S P i . a o ¥ poc Y
A pas = 4 = fgced 3w '
apesc T frod 2 o oo oot Pond Fad
(% -~ e . = d 7 Rood b
4 b pod 4 & v i
g " ot £ SR g o oo
S o 3 S g
7 = B3 tecd : £z
iod fpeva atac S bl ey "~
< b fpoed w2 o o 2 o
7 [l & Pl 24 [~ e b2
G = e Gt ot Fat - 2293
- oo ¥ 7, T : L
o o E o e o g oo
Lee, el wu b e s =
7z e Lo %3 Z s o]
. P foy % = g
b =5 ¥ Kol = pod kigoon)
P %, b % = o =
% P ] fhoss! picosy =
o yo e T P00}
P g Pt < fpesy
o jod P it < s
et poee e 2o .
. o P Fo 2 5%
e = £7% (Al 757 Sood
A }w. 7 o P9
L N o
. . S, 4]
pocos fxge 3 St ¥, wwuf
7 3 o s
o e e % i
P N . i ~
z Neel 2 7 4
peg H 5 h B
v o, o oo
ool % et 7~ vy
e P s Povs
o o p991 oy
%5 (2] = 5
e %= ” P
P A
£

G
et 5
= sy ]
o e .
= b o
< 75 s s
ped (o 7 el =
o0 ot ~ K3 [t
% L = ko
s - = 4
% oo e
w P
o s 2N e
,orp, %
= s iy 4
> o g -
= R o] N . g
5% -~ e e st o - 32
= ook = 7 ‘ 4 ! =
i s d g e R o 7
. s o w P23 2y “g” e oy v jgoed > E
veef b5 ois i 5 . % 5 £ = s : e :
= P oo i, P iy v reer. pond e post ye pres)
ol P - oo B proog e e Poot ol < rry s
it pec) 39 s 574 Py bk 7o i Lt ~; ‘ e,
7 e E S B = oS = P s
e P s iy 7 i 7 o3 < oes ot I
o3 3 ey 2 ~ 2 27 b " 2 s Lhetd for
[ by o Zex P b2 P - P <53 ) 7
d} % 7 7 o 7 P ¢ Pt > b Za
P 5 e 2 fan e = G e 43 posed 524 s
by s [ o oo} o et 4 =T Pt s T prot
2 s ] o e 7 o o oo Apod o S
g po] . 3 ) 5 - ¥ = g ? A
& : wt B s B cd 4, e T
o i, A Y o B R S P ot ool o
e P : %3 ; g e P P ¥ [T
43 B ) e § - 4 = B s Z
b 2475 2 it wﬁ £y P “g £ e ]




Meviklopropii-d-4 {2 Heor-demeiox ifnoxs
bipiridazin3.it }--i?.,-- matitbenzamil,

Necibloprigrib-d-16-{2-ladrox -3 -{propi

By

ER8S3, 3 sﬂ\-n;;**ng*:.mn}jé wlhimidazol L3-blpiridarin- 3 -Zametih-No( -

metikiklnproptiibenramid,

Suorfenoxi 83334 opifninolimideae{! -bipin

motoxiciklopropify2-ehibens

wdazof i

F3.3 3w lusrpropiaming

e L0 Traminge 3 3 3arifluorp

ansino]inidseofl 2

ciklrpropih-2omatitbenzanid,

{313, 3-wrifleoropiamsine i idere{l A-bipiridazin

¥

Negikfopropilbd {64 of 1,2 ipiridasin-g-

S 3 eifluorproptbanino madag

Temstithenzawmid

W

B # ]

Regikiopropibds {8-{4-faosle

il s finideeo] 1L 2-bpiridazine 348 -2

manibenzanad,

zii 312

minofimideeo] 1,25

N

cilipropih-2-aetibd- {S-{metilfonoxih§

3 3wifhwapropibaminelimidaro{ LE-bpiridazin

e {63 fluor-d-matoxifongna - IrifluorpropiDam inoBavidaze] 13-

Tometiibonramad,

-‘§~{_i‘s»{?i»a:ﬂ'ain{ fluorformd PRI 3 wiflvurpropthamin il L2 piridaein 3~ -N-

ciklopropit-J-metthenzamid,

Hdemetiled s { G danetitferox 8103, 3, rifluorpropilDantino fimidazo]

Nevibdopr Mipiridagine

: {\e RS "“3‘.%, ‘.\'\"\;

DR

Nt otanacikipeopihy orfenoxi 30033 3 nifuorpropibanindiovdancl L2

e, utomers, Neoxidja, hids

a, szolvatia vagy

vés az 142, jpdavponiok



pladd:

s
3

VKR

arwedvil

}
o

antok b

8]

aduvp

2

oSOPOLt, VaRy

P

7

4

=

ayiitetre

wiebl v

P
553




P

Jot,

tare

Fein
3

Eaieishetays

b

e -
o
e

b

s

7t

FELH

¥iia
Byy

s

$EE

REpunke

Glzomens,

o

N

&3

Srder szevivdl vegyide

tantomeny, No

o

3D

5
t

¢ bédrs

3
¥
¥

p
P
Lo
P
S
t59%
]
28

O _\I;’ \ R

1

dlandse

EN

N




s P
s S y L > T TR 1
X w2 27 F i o 2
o I : ot oo 2 A S e
% i o i = jood = [ o 2.
po joed @ 7 pod & s Pt e z8
= ¥ f3o) ood 1591 wreel podt e o Py
oo o oo Pod s £ 7 s o ke
= - 7 o 53 = v a2 = .
14 = % A = o = pud o
% R z e
e o B & ] Yo = P
R Z o e S pd [ 4
[ I < S~ = =
% 33 e P fod o351 S 7 s .
32 232 ot e ol ot o ;
2] o3 foct s S - 5% 652
puc] pracod > rioy <, P g ‘
4 o T2 Y 5 &= %
% & ., : ® oz
zZ et (e W s *
Lo ¥ 5 g
& 2 =
P . = X o
W 7 e > s B
Z b e -~ =
- 4 y ETRY s &
= 7 A o :
7 v z
= 7~ Zr <
Ry Py PN P -~
poct R 5 fot
g 2 = s
7 . L.
Z o
r? = fond ey =
4 o M &
P oo B
“ ol & :
e = P
: = < s
o2 FH
P ,uc “ <% &
o e e
< e ; .
. - s , - s
b ; o 29 et
62 E <o ) b
= = 4o e o
CA 7 =
i iz Z R
R ; . » P e,
7 4 See
P o =
57 P )
7 & sl
Ty ¥ e

2

ake
3
3

roaeiyike seering
¢

jeet
Eod
[
7
o
P
e
ke
o3
“

{ profebid

b
= ore .
7% T i
o 7
5

s

T
N

3

ST

e %%
=4 .
e A
o5
g Kot
7 =
o % R
BET <
b Vi
= el
o w
s (45
AN
=z
~h Loiacy
i T ex
T &
<A @
paas Pad
) Py 3
£, 4 -
o




	BIBLIOGRAPHY
	DESCRIPTION
	CLAIMS

