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THENOPYRIMIDINES 

The present invention relates to substituted thienopyrimi 
dine compounds of general formula (I) as described and 
defined herein, to methods of preparing said compounds, to 5 
intermediate compounds useful for preparing said com 
pounds, to pharmaceutical compositions and combinations 
comprising said compounds and to the use of said com 
pounds for manufacturing a pharmaceutical composition for 
the treatment or prophylaxis of a disease, in particular of a 10 
hyper-proliferative and/or angiogenesis disorder, as a sole 
agent or in combination with other active ingredients. 

BACKGROUND OF THE INVENTION 
15 

The present invention relates to chemical compounds that 
inhibit MKNK1 kinase (also known as MAP Kinase inter 
acting Kinase, Mink1) and/or MKNK2 kinase (also known as 
MAP Kinase interacting Kinase, Mnk2). Human MKNKs 
comprise a group of four proteins encoded by two genes 20 
(Gene symbols: MKNK1 and MKNK2) by alternative splic 
ing. The b-forms lack a MAP kinase-binding domain situ 
ated at the C-terminus. The catalytic domains of the 
MKNK1 and MKNK2 are very similar and contain a unique 
DFD (Asp-Phe-Asp) motif in subdomain VII, which usually 25 
is DFG (Asp-Phe-Gly) in other protein kinases and sug 
gested to alter ATP binding Jauch et al., Structure 13, 
1559-1568, 2005 and Jauch et al., EMBO J25, 4020-4032, 
2006). MKNK1a binds to and is activated by ERK and p38 
MAP Kinases, but not by JNK1. MKNK2a binds to and is 30 
activated only by ERK. MKNK1b has low activity under all 
conditions and MKNK2b has a basal activity independent of 
ERK or p38 MAP Kinase. Buxade M et al., Frontiers in 
Bioscience 5359-5374, May 1, 2008 
MKNKs have been shown to phosphorylate eukaryotic 35 

initiation factor 4E (eIF4E), heterogeneous nuclear RNA 
binding protein A1 (hnRNPA1), polypyrimidine-tract bind 
ing protein-associated splicing factor (PSF), cytoplasmic 
phospholipase A2 (cPLA2) and Sprouty 2 (hSPRY2) 
Buxade Met al., Frontiers in Bioscience 5359-5374, May 40 
1, 2008. 
eIF4E is an oncogene that is amplified in many cancers 

and is phosphorylated exclusively by MKNKS proteins as 
shown by KO-mouse studies Konicek et al., Cell Cycle 
7:16, 2466-2471, 2008: Ueda et al., Mol Cell Biol 24, 45 
6539-6549, 2004. eIF4E has a pivotal role in enabling the 
translation of cellular mRNAs. eIF4E binds the 7-methyl 
guanosine cap at the 5' end of cellular mRNAs and delivers 
them to the ribosome as part of the eIF4F complex, also 
containing eIF4G and eIF4A. Though all capped mRNAS 50 
require elF4E for translation, a pool of mRNAs is excep 
tionally dependent on elevated elF4E activity for translation. 
These so-called “weak mRNAs are usually less efficiently 
translated due to their long and complex 5' UTR region and 
they encode proteins that play significant roles in all aspects 55 
of malignancy including VEGF, FGF-2, c-Myc, cyclin D1, 
survivin, BCL-2, MCL-1, MMP-9, heparanase, etc. Expres 
sion and function of eIF4E is elevated in multiple human 
cancers and directly related to disease progression Konicek 
et al., Cell Cycle 7:16, 2466-2471, 2008. 60 
MKNK1 and MKNK2 are the only kinases known to 

phosphorylate elF4E at Ser209. Overall translation rates are 
not affected by elF4E phosphorylation, but it has been 
Suggested that eIF4E phosphorylation contributes to poly 
Some formation (i.e. multiple ribosome on a single mRNA) 65 
that ultimately enables more efficient translation of “weak 
mRNAs Buxade M et al., Frontiers in Bioscience 5359 

2 
5374, May 1, 2008. Alternatively, phosphorylation of eIF4E 
by MKNK proteins might facilitate elF4E release from the 
5' cap so that the 48S complex can move along the “weak 
mRNA in order to locate the start codon Blagden S P and 
Willis AE, Nat Rev Clin Oncol. 8(5):280-91, 2011. Accord 
ingly, increased eIF4E phosphorylation predicts poor prog 
nosis in non-small cell lung cancer patients Yoshizawa et 
al., Clin Cancer Res. 16(1):240-8, 2010. Further data point 
to a functional role of MKNK1 in carcinogenesis, as over 
expression of constitutively active MKNK1, but not of 
kinase-dead MKNK1, in mouse embryo fibroblasts acceler 
ates tumor formation Chrestensen C. A. et al., Genes Cells 
12, 1133-1140, 2007. Moreover, increased phosphorylation 
and activity of MKNK proteins correlate with overexpres 
sion of HER2 in breast cancer Chrestensen, C. A. et al., J. 
Biol. Chem. 282, 4243-4252, 2007. Constitutively active, 
but not kinase-dead, MKNK1 also accelerated tumor growth 
in a model using El-Myc transgenic hematopoietic stem 
cells to produce tumors in mice. Comparable results were 
achieved when an eIF4E carrying a S209D mutation was 
analyzed. The 5209D mutation mimicks a phosphorylation 
at the MKNK1 phosphorylation site. In contrast, a non 
phosphorylatable form of eIF4E attenuated tumor growth 
Wendel H G, et al., Genes Dev. 21(24):3232-7, 2007. A 
selective MKNK inhibitor that blocks eIF4E phosphory 
lation induces apoptosis and Suppresses proliferation and 
soft agar growth of cancer cells in vitro. This inhibitor also 
Suppresses outgrowth of experimental B16 melanoma pull 
monary metastases and growth of subcutaneous HCT 116 
colon carcinoma xenograft tumors without affecting body 
weight Konicek et al., Cancer Res. 71 (5):1849-57, 2011. In 
summary, eIF4E phosphorylation through MKNK protein 
activity can promote cellular proliferation and Survival and 
is critical for malignant transformation. Inhibition of MKNK 
activity may provide a tractable cancer therapeutic 
approach. 

Substituted thienopyrimidine compounds have been dis 
closed in prior art for the treatment or prophylaxis of 
different diseases: 
WO 2010/006032A1 (Duquesne University of the Holy 

Spirit) addresses tricyclic compounds as antimitotic agents. 
According to the general formula of claim 1, the tricycles 
inter alia comprise 5,6,7,8-tetrahydrobenzolthieno 2,3-d 
pyrimidines that may carry Substituents at the carbocycle 
and one aromatic or heteroaromatic moiety at an optional 
4-amino group. Furthermore, they may be unsubstituted at 
position 2 in the pyrimidine ring. However, the examples 
provided clearly differ from the compounds of the present 
invention. While the vast majority contains the C6 carbo 
cycle completely unsaturated as aromatic ring, only two 
examples show a tetrahydrobenzo Substructure in combina 
tion with a 4-amino group and in both cases the latter is 
bisubstituted by a phenyl and a methyl group. Furthermore, 
the specified compounds are with no exception pyrimidin 
2-amines or 2-methyl-pyrimidines. 
JP2007084494 (Oncorex Inc.) relates to PIM-1 inhibitors. 

One claim comprises 5,6,7,8-tetrahydrobenzolthieno2.3- 
dpyrimidin-4-amines that can be monosubstituted at the 
amino group by optionally Substituted phenyl. However, the 
optional substituents of phenyl are restricted to hydroxy, 
alkoxy or alkenyloxy. The tricyclic core does not show 
further substitutions. The only example of a direct substi 
tution at the 4-amino group by phenyl is compound VII-2 
with meta-methoxyphenyl. 
WO 2002/088138 A1 (Bayer Pharmaceuticals Corpora 

tion) relates to PDE7b inhibitors and comprises 5,6,7,8- 
tetrahydrobenzolthieno 2,3-dipyrimidin-4-amines where 
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the carbocycle and the 4-amino group may be optionally 
substituted by a wide range of substituents. The respective 
oxa, thia or aza analoga at position 7 with no further 
Substituents at that ring are also claimed, the Sulphur may be 
oxidized to Sulphone and the nitrogen can be substituted. 
However, pyrid-4-yl in the 5,6,7,8-tetrahydrobenzo series 
and 3,4-dichlorophenyl and indazol-5-yl in the 6,9-dihydro 
7H-pyrano series are the only examples with direct aromatic 
Substitution at the 4-amino group. 
WO 2005/010008 A1 (Bayer Pharmaceuticals Corpora 

tion) discloses 5,6,7,8-tetrahydrobenzolthieno2,3-dpy 
rimidin-4-amines as proliferation inhibitors of A431 and 
BT474 cells which are model cell lines used in biomedical 
research. More specifically, A431 and BT474 cells are used 
in studies of the cell cycle and cancer-associated cell sig 
nalling pathways since they express abnormally high levels 
of the epidermal growth factor receptor (EGFR) and HER2, 
respectively. Substitution at the 4-amino group is limited to 
monosubstitution by either optionally substituted phenyl or 
optionally substituted indazolyl. The carbocycle may be 
substituted one or two times at position 7 by optionally 
substituted alkyl or alkenyl, by substituted carbonyl, 
hydroxy, optionally Substituted amino or may be linked to 
the nitrogen of one or two Saturated six membered rings 
optionally bearing a second heteroatom. Regarding the 
aromatic Substituents at the 4-amino group, disclosed 
examples cover phenyl with a broad range of Substituents 
and some indazol-5-yls but all are substituted at the nitrogen 
at position 1. Furthermore, all examples show an alkyl group 
in position 7 that is terminally further substituted by an 
amino group or hydroxyl group or in case of synthetic 
intermediates also by an ester function. Furthermore, as 
shown hereinafter, the compounds disclosed in WO 2005/ 
01.0008 A1 are potent EGFR inhibitors but less effective 
MKNK inhibitors whereas the compounds of the present 
invention are potent MKNK inhibitors and less effective 
EGFR inhibitors. WO 2009/134658 (National Health 
Research Institutes) relates to inhibitors of Aurora kinase. 
The patent application generically covers tricyclic thieno2. 
3-dipyrimidin-4-amines with the third ring fused to the 
thiophene subunit. However, an optional aryl or heteroaryl 
Substituent at the 4-amino group must carry a side chain 
involving a carbonyl, thiocarbonyl or iminomethylene 
group. The vast majority of more than 250 examples is 
formed by bicyclic 6,7-dihydrofuro3,2-dipyrimidin-4- 
amines that show in 4 cases a direct aromatic Substitution at 
the 4-amino group but additionally substitution by two 
phenyl groups at the dihydrofuro subunit. None of the very 
few examples for tricyclic compounds shows direct Substi 
tution by an aromatic moiety at the 4-amino group. 
WO 2006/136402 A1 and WO 2007/059905 A2 (Develo 

gen AG) disclose thienopyrimidin-4-amines and their use for 
the prophylaxis and/or treatment of diseases which can be 
influenced by the inhibition of the kinase activity of Mnk1 
and/or Mnk2. The 4-amino-group is substituted by a sub 
stituted phenyl group. The WO publications do not disclose 
any biological data. 
WO 2010/023181 A1, WO 2011/104334 A1, WO 2011/ 

104337 A1, WO 2011/104338 A1 and WO 2011/104340 A1 
(Boehringer Ingelheim) relate to thienopyrimidin-4-amines 
for the prophylaxis and/or treatment of diseases which can 
be influenced by the inhibition of the kinase activity of 
Mnk1 and/or Mnk2. In case of the disclosed thienopyrimi 
din-4-amines there is no tetrahydrobenzo ring fused to the 
thienopyrimidine core. Additionally, the 4-amino group does 
not carry an indazol-5-yl Substituent. In case of the com 
pounds disclosed in WO 2010/023181 A1 the ICs values 
vary between 0.035 uM and 0.68 uM with respect Mnk1, 
and between 0.006 uM and 0.56 uM with respect to Mnk2. 
In case of the compounds disclosed in WO 2011/104334 A1 
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4 
the ICso values vary between 1 nM and 9700 nM with 
respect to Mnk2. In case of the compounds disclosed in WO 
2011/104337 A1 the ICs values vary between 2 nM and 
8417 nM with respect to Mnk2. In case of the compounds 
disclosed in WO 2011/104338 A1 the ICs values vary 
between 8 nM and 58 nM with respect to Mnk2. In case of 
the compounds disclosed in WO 2011/104340 A1 the ICso 
values vary between 3 nM and 5403 nM with respect to 
Mnk2. ALL WO publications contain the statement that the 
compounds described therein show improved solubility, are 
highly selective and show improved metabolic stability 
when compared to the compounds disclosed in WO 2006/ 
136402 A1 and WO 2007/059905 A2 (Develogen AG, see 
above). However, besides the ICs values discussed in this 
paragraph, there are no more data proving this statement. 
The state of the art described above does not describe the 

specific Substituted thienopyrimidine compounds of general 
formula (I) of the present invention as defined herein 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. 

It has now been found, and this constitutes the basis of the 
present invention, that said compounds of the present inven 
tion have Surprising and advantageous properties. 

In particular, said compounds of the present invention 
have surprisingly been found to effectively inhibit MKNK1 
kinase and may therefore be used for the treatment or 
prophylaxis of diseases of uncontrolled cell growth, prolif 
eration and/or Survival, inappropriate cellular immune 
responses, or inappropriate cellular inflammatory responses 
or diseases which are accompanied with uncontrolled cell 
growth, proliferation and/or Survival, inappropriate cellular 
immune responses, or inappropriate cellular inflammatory 
responses, particularly in which the uncontrolled cell 
growth, proliferation and/or Survival, inappropriate cellular 
immune responses, or inappropriate cellular inflammatory 
responses is mediated by MKNK1 kinase, such as, for 
example, haematological tumours, Solid tumours, and/or 
metastases thereof, e.g. Leukaemias and myelodysplastic 
syndrome, malignant lymphomas, head and neck tumours 
including brain tumours and brain metastases, tumours of 
the thorax including non-Small cell and Small cell lung 
tumours, gastrointestinal tumours, endocrine tumours, mam 
mary and other gynaecological tumours, urological tumours 
including renal, bladder and prostate tumours, skin tumours, 
and sarcomas, and/or metastases thereof. 

Additionally, the compounds of the present invention 
show higher kinase inhibition selectivity and/or better per 
formance in cellular assays than the MKNK inhibitors 
disclosed in prior art. 

SUMMARY OF THE INVENTION 

The present invention covers compounds of general for 
mula (I): 

2 (I) 
R 

2d H 
R N 

Y 
A 

HN 

RI R2c R2b 

r e S N 
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in which: 
R" represents a group selected from: 

C(=O)C R, C(=O)N(H)R, C(=O)NR'R'': 
R2, R2, R2r, R2d 

represent, independently from each other, a hydrogen 
atom or a group selected from C-C-alkyl-, C-C- 
alkoxy-, halo-, hydroxy-, halo-C-C-alkyl-, halo-C- 
C-alkoxy-, cyano-, - N(H)R. NR'R'': 

R represents a hydrogen atom or an optionally substituted 
group selected from: 
C-C-alkyl-, C-C-alkenyl-, C-C-alkynyl-, 
-(CH2) (C-C,-cycloalkyl), -(CH2) O-(C- 
C7-cycloalkyl). -(CH2) (C-C,-cycloalkenyl), 
-(CH2), O (C-C,-cycloalkenyl), -(CH2)-(3- to 
10-membered heterocycloalkyl), -(CH), O-(3- to 
10-membered heterocycoalkyl), -(CH2)-(4- to 
10-membered heterocycloalkenyl), -(CH), O-(4- 
to 10-membered heterocycloalkenyl), 

-(CH2)-aryl, -(CH2) O-aryl, -(CH2)-heteroaryl, 
-(CH2) -O-heteroaryl, 

R" represents an optionally substituted group selected from: 
C-C-alkyl-, C-C-alkenyl-, C-C-alkynyl-, halo-C- 

Co-alkyl-, hydroxy-C-C-alkyl-, C-C-alkoxy-C- 
C-alkyl-, 

O 

NR'R' together 
represent an optionally substituted 3- to 10-membered 

heterocycloalkyl or an optionally substituted 4- to 
10-membered heterocycloalkenyl group; 

R represents a hydrogen atom, a C-C-alkyl- or a C-C,- 
cycloalkyl-group; 

q represents an integer of 0, 1, 2 or 3: 
or a tautomer, an N-oxide, a hydrate, a Solvate, or a salt 
thereof, or a mixture of same. 

The present invention further relates to methods of pre 
paring compounds of general formula (I), to pharmaceutical 
compositions and combinations comprising said com 
pounds, 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. 

DETAILED DESCRIPTION OF THE 
INVENTION 

The terms as mentioned in the present text have prefer 
ably the following meanings: 
The term “halogen atom”, “halo- or “Hal-' is to be 

understood as meaning a fluorine, chlorine, bromine or 
iodine atom, preferably a fluorine or a chlorine atom. 
The term "C-C-alkyl is to be understood as preferably 

meaning a linear or branched, Saturated, monovalent hydro 
carbon 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-pen 
tyl, 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 ("C-C- 
alkyl), e.g. a methyl, ethyl, n-propyl- or iso-propyl group. 
The term “halo-C-C-alkyl is to be understood as pref 

erably meaning a linear or branched, saturated, monovalent 
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6 
hydrocarbon group in which the term "C-C-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. Particu 
larly, said halogen atom is F. Said halo-C-C-alkyl group is, 
for example, —CF, —CHF, —CHF, CFCF, or 
—CHCF. 
The term "C-C-alkoxy' is to be understood as prefer 

ably meaning a linear or branched, saturated, monovalent, 
hydrocarbon group of formula —O—(C-C-alkyl), in 
which the term "C-C-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-C-alkoxy' is to be understood as 

preferably meaning a linear or branched, Saturated, mon 
ovalent C-C-alkoxy group, as defined Supra, in which one 
or more of the hydrogen atoms is replaced, in identically or 
differently, by a halogen atom. Particularly, said halogen 
atom is F. Said halo-C-C-alkoxy group is, for example, 
–OCF, OCHF - OCHF, OCFCF, or 
–OCHCF. 
The term "C-C-alkoxy-C-C-alkyl” is to be understood 

as preferably meaning a linear or branched, Saturated, mon 
ovalent C-C-alkyl group, as defined Supra, in which one or 
more of the hydrogen atoms is replaced, in identically or 
differently, by a C-C-alkoxy group, as defined Supra, e.g. 
methoxyalkyl, ethoxyalkyl, propyloxyalkyl, iso-propoxy 
alkyl, butoxyalkyl, iso-butoxyalkyl, tert-butoxyalkyl, sec 
butoxyalkyl, pentyloxyalkyl, iso-pentyloxyalkyl, hexyloxy 
alkyl group, or an isomer thereof. 
The term "halo-C-C-alkoxy-C-C-alkyl is to be 

understood as preferably meaning a linear or branched, 
saturated, monovalent C-C-alkoxy-C-C-alkyl group, as 
defined Supra, in which one or more of the hydrogen atoms 
is replaced, in identically or differently, by a halogen atom. 
Particularly, said halogen atom is F. Said halo-C-C- 
alkoxy-C-C-alkyl group is, for example, 
- CHCHOCF, —CHCHOCHF, -CHCHOCHF, 
—CHCHOCFCF, or -CHCHOCHCF. 
The term "C-C-alkenyl is to be understood as prefer 

ably 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-C-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-methylvii 
nyl, homoallyl, (E)-but-2-enyl, (Z)-but-2-enyl, (E)-but-1- 
enyl, (Z)-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, iso-propenyl, 
2-methylprop-2-enyl, 1-methylprop-2-enyl, 2-methylprop 
1-enyl, (E)-1-methylprop-1-enyl, (Z)-1-methylprop-1-enyl, 
3-methylbut-3-enyl, 2-methylbut-3-enyl, 1-methylbut-3- 
enyl, 3-methylbut-2-enyl, (E)-2-methylbut-2-enyl, (Z)-2- 
methylbut-2-enyl, (E)-1-methylbut-2-enyl, (Z)-1-methyl 
but-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-isopropylvinyl, 4-methylpent-4-enyl, 3-methylpent-4- 
enyl, 2-methylpent-4-enyl, 1-methylpent-4-enyl, 4-methyl 
pent-3-enyl, (E)-3-methylpent-3-enyl, (Z)-3-methylpent-3- 
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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-methyl 
pent-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-methyl 
pent-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-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-isopropylprop-2-enyl, (E)-2-pro 
pylprop-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, (Z)-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-C-alkynyl' is to be understood as prefer 

ably 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-C-alkynyl). Said C-C-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-ynyl, hex-3-ynyl, 
hex-4-ynyl, heX-5-ynyl, 1-methylprop-2-ynyl, 2-methylbut 
3-ynyl, 1-methylbut-3-ynyl, 1-methylbut-2-ynyl, 3-methyl 
but-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-methyl 
pent-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-dimethyl 
but-3-ynyl, 1,1-dimethylbut-3-ynyl, 1,1-dimethylbut-2- 
ynyl, or 3.3-dimethyl-but-1-ynyl group. Particularly, said 
alkynyl group is ethynyl, prop-1-ynyl, or prop-2-ynyl. 
The term "C-C7-cycloalkyl is to be understood as 

meaning a saturated, monovalent, monocyclic hydrocarbon 
ring which contains 3, 4, 5, 6 or 7 carbon atoms. Said 
C-C7-cycloalkyl group is for example a cyclopropyl. 
cyclobutyl, cyclopentyl, cyclohexyl or cycloheptyl ring. 
Particularly, said ring contains 3, 4, 5 or 6 carbon atoms 
("C-C-cycloalkyl). 
The term "C-C7-cycloalkenyl' is to be understood as 

preferably meaning a monovalent, monocyclic hydrocarbon 
ring which contains 4, 5, 6 or 7 carbon atoms and one or two 
double bonds, in conjugation or not, as the size of said 
cycloalkenyl ring allows. Said C-C-7-cycloalkenyl group is 
for example a cyclobutenyl, cyclopentenyl, or cyclohexenyl 
group. 
The term “3- to 10-membered heterocycloalkyl, is to be 

understood as meaning a Saturated, monovalent, mono- or 
bicyclic hydrocarbon ring which contains 2, 3, 4, 5, 6, 7, 8 
or 9 carbon atoms, and one or more heteroatom-containing 
groups selected from C(=O), O, S, SG—O), S(=O)NR', 
in which R" represents a hydrogen atom, or a C-C-alkyl 
group or a C-C-7-cycloalkyl-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. 
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8 
Particularly, said 3- to 10-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 het 
erocycloalkyl can contain 4 or 5 carbon atoms, and one or 
more of the above-mentioned heteroatom-containing groups 
(a “5- to 6-membered heterocycloalkyl). 

Particularly, without being limited thereto, said heterocy 
cloalkyl can be a 4-membered ring, such as an aZetidinyl, 
oxetanyl, or a 5-membered ring, Such as tetrahydrofuranyl. 
dioxolinyl, pyrrolidinyl, imidazolidinyl, pyrazolidinyl, 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. 
The term “4- to 10-membered heterocycloalkenyl', is to 

be understood as meaning an unsaturated, monovalent, 
mono- or bicyclic hydrocarbon ring which contains 3, 4, 5, 
6, 7, 8 or 9 carbon atoms, and one or more heteroatom 
containing groups selected from C(=O), O, S, SGEO). 
S(=O), NR", in which R" represents a hydrogen atom or a 
C-C-alkyl-group; it being possible for said heterocycloalk 
enyl 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-diaz 
irinyl, 2,5-dihydro-1H-pyrrolyl, 1.3dioxolyl, 4H-1,3,4 
thiadiazinyl, 2,5-dihydrofuranyl, 2,3-dihydrofuranyl, 2.5- 
dihydrothiophenyl, 2,3-dihydrothiophenyl, 4,5- 
dihydrooxazolyl, or 4H-14thiazinyl group. 
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 "C-C-aryl group), particularly a 
ring having 6 carbon atoms (a "C-aryl group), e.g. a 
phenyl group; or a ring having 9 carbon atoms (a "C-aryl 
group), e.g. an indanyl or indenyl group, or a ring having 10 
carbon atoms (a "Co-aryl group), e.g. a tetralinyl, dihy 
dronaphthyl, or naphthyl group, or a biphenyl group (a 
“C-aryl group), or a ring having 13 carbon atoms, (a 
“C-aryl group), e.g. a fluorenyl group, or a ring having 14 
carbon atoms, (a "Ca-aryl group), e.g. an anthracenyl 
group. Preferably, the aryl group is a phenyl group. 
The term "heteroaryl' is understood as preferably mean 

ing a monovalent, monocyclic-, bicyclic- or tricyclic aro 
matic ring system having 5, 6, 7, 8, 9, 10, 11, 12, 13 or 14 
ring atoms (a "5- to 14-membered heteroaryl group), par 
ticularly 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, iso 
thiazolyl, oxadiazolyl, triazolyl, thiadiazolyl, thia-4H-pyra 
Zolyl etc., and benzo derivatives thereof, such as, for 
example, benzofuranyl, benzothienyl, benzoxazolyl, ben 
Zisoxazolyl, benzimidazolyl, benzotriazolyl, indazolyl, 
indolyl, isoindolyl, etc.; or pyridinyl, pyridazinyl, pyrimidi 
nyl, pyrazinyl, triazinyl, etc., and benzo derivatives thereof, 
Such as, for example, quinolinyl, quinazolinyl, isoquinoli 
nyl, etc.; or azocinyl, indolizinyl, purinyl, etc., and benzo 
derivatives thereof, or cinnolinyl, phthalazinyl, quinazoli 
nyl, quinoxalinyl, naphthpyridinyl, pteridinyl, carbazolyl, 
acridinyl, phenazinyl, phenothiazinyl, phenoxazinyl, Xan 
thenyl, or oxepinyl, etc. 

In general, and unless otherwise mentioned, the het 
eroarylic or heteroarylenic radicals include all the possible 
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isomeric forms thereof, e.g. the positional isomers thereof. 
Thus, for some illustrative non-restricting example, the term 
pyridyl includes pyridin-2-yl, pyridin-3-yl, and pyridin-4-yl; 
or the term thienyl includes thien-2-yl and thien-3-yl. Pref 
erably, the heteroaryl group is a pyridinyl group. 
The term "C-C, as used throughout this text, e.g. in the 

context of the definition of "C-C-alkyl, "C-C-ha 
loalkyl, "C-C-alkoxy’, or "C-C-haloalkoxy” is to be 
understood as meaning an alkyl group having a finite 
number of carbon atoms of 1 to 6, i.e. 1, 2, 3, 4, 5, or 6 
carbon atoms. It is to be understood further that said term 
"C-C is to be interpreted as any Sub-range comprised 
therein, e.g. C1-C, C2-Cs. Cs-C, C-C2, C1-C, C1-C4. 
C-Cs, particularly C-C, C-C, C-C, C-Cs. C-C, 
more particularly C-C; in the case of "C-C-haloalkyl or 
"C-C-haloalkoxy” even more particularly C-C. 

Similarly, as used herein, the term "C-C, as used 
throughout this text, e.g. in the context of the definitions of 
"C-C-alkenyl and "C-C-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-C is to be interpreted as any sub-range comprised 
therein, e.g. C2-C6, Ca-Cs. Cs-C4, C2-Cs, C2-C4, C2-Cs: 
particularly C-C. 

Further, as used herein, the term "C-C,”, as used 
throughout this text, e.g. in the context of the definition of 
"C-C7-cycloalkyl, is to be understood as meaning a 
cycloalkyl group having a finite number of carbon atoms of 
3 to 7, i.e. 3, 4, 5, 6 or 7 carbon atoms. It is to be understood 
further that said term "C-C, is to be interpreted as any 
Sub-range comprised therein, e.g. C-C, Ca-Cs. C-Cs. 
C-C, C-C, Cs-C, particularly C-C. 
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 atoms 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 permis 
sible only if Such combinations result in stable compounds. 
The term “optionally substituted” means that the number 

of substituents can be zero. Unless otherwise indicated, 
optionally Substituted groups may be substituted with as 
many optional Substituents as can be accommodated by 
replacing a hydrogen atom with a non-hydrogen Substituent 
on any available carbon or nitrogen atom. Commonly, the 
number of optional Substituents (when present) ranges from 
1 to 3. 
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. 
As used herein, the term "one or more', 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, particularly one, two, 
three or four, more particularly one, two or three, even more 
particularly one or two'. 
The invention also includes all suitable isotopic variations 

of a compound of the invention. An isotopic variation of a 
compound of the invention is defined as one in which at least 
one atom is replaced by an atom having the same atomic 
number but an atomic mass different from the atomic mass 
usually or predominantly found in nature. Examples of 
isotopes that can be incorporated into a compound of the 
invention include isotopes of hydrogen, carbon, nitrogen, 
oxygen, phosphorus, Sulphur, fluorine, chlorine, bromine 
and iodine, such as H (deuterium), H (tritium), ''C, C, 
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1. 
14C, 15N, 17O, 18O, 32p, 33P. o, 34s, 35S, 36S, 18F 36C1, 

Br, I, I, I and "I, respectively. Certain isotopic 
variations of a compound of the invention, for example, 
those in which one or more radioactive isotopes such as H 
or ''C are incorporated, are useful in drug and/or substrate 
tissue distribution studies. Tritiated and carbon-14, i.e., ''C, 
isotopes are particularly preferred for their ease of prepara 
tion and detectability. Further, substitution with isotopes 
Such as deuterium may afford certain therapeutic advantages 
resulting from greater metabolic Stability, for example, 
increased in vivo half-life or reduced dosage requirements 
and hence may be preferred in Some circumstances. Isotopic 
variations of a compound of the invention can generally be 
prepared by conventional procedures known by a person 
skilled in the art such as by the illustrative methods or by the 
preparations described in the examples hereafter using 
appropriate isotopic variations of Suitable reagents. 
The compounds of this invention may contain one or 

more asymmetric centre, depending upon the location and 
nature of the various Substituents desired. Asymmetric car 
bon atoms may be present in the (R) or (S) configuration, 
resulting in racemic mixtures in the case of a single asym 
metric centre, and diastereomeric mixtures in the case of 
multiple asymmetric centres. In certain instances, asymme 
try 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. 
The compounds of the present invention may contain 

Sulphur atoms which are asymmetric, such as an asymmetric 
Sulphoxide or SulphoXimine group, of structure: 

: : : : 

N1 N1 S 

I / \ 
/ 

for example, 
in which * indicates atoms to which the rest of the molecule 
can be bound. 

Substituents on a ring may also be present in either cis or 
transform. It is intended that all such configurations (includ 
ing enantiomers and diastereomers), are included within the 
Scope of the present invention. 

Preferred compounds are those which produce the more 
desirable biological activity. Separated, pure or partially 
purified isomers and stereoisomers or racemic or diastereo 
meric 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 
accomplished by standard techniques known in the art. 
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 
separation of optical isomers involves the use of chiral 
chromatography (e.g., chiral HPLC columns), with or with 
out conventional derivatisation, optimally chosen to maxi 
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mise the separation of the enantiomers. Suitable chiral 
HPLC columns are manufactured by Daicel, e.g., Chiracel 
OD and Chiracel OJ among many others, all routinely 
selectable. Enzymatic separations, with or without derivati 
sation, are also useful. The optically active compounds of 
this invention can likewise be obtained by chiral syntheses 
utilizing optically active starting materials. 

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). 
The present invention includes all possible stereoisomers 

of the compounds of the present invention as single stereoi 
Somers, or as any mixture of said stereoisomers, e.g. (R)- or 
(S)-isomers, or (E)- or (Z)-isomers, 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. 

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

Y). Y. 
1H-tautomer 2H-tautomer 4H-tautomer 

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. 

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. 
The present invention also relates to useful forms of the 

compounds as disclosed herein, Such as metabolites, 
hydrates, Solvates, prodrugs, salts, in particular pharmaceu 
tically acceptable salts, and co-precipitates. 
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, poly 
morph, isomer, hydrate, Solvate or the like. 
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 formu 
lation into an efficacious therapeutic agent. 
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 Sol 
Vates, e.g. a hydrate, hemi-, (semi-), mono-, sesqui-, di-, tri-, 
tetra-, penta- etc. Solvates or hydrates, respectively, are 
possible. The present invention includes all such hydrates or 
Solvates. 
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12 
Further, the compounds of the present invention can exist 

in free form, e.g. as a free base, or as a free acid, or as a 
Zwitterion, or can exist in the form of a salt. Said salt may 
be any salt, either an organic or inorganic addition salt, 
particularly any pharmaceutically acceptable organic or 
inorganic addition salt, customarily used in pharmacy. 
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. 
A Suitable pharmaceutically acceptable salt of the com 

pounds 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, Sul 
famic, trifluoromethanesulfonic, dodecylsulfuric, ethansul 
fonic, benzenesulfonic, para-toluenesulfonic, methan sulfo 
nic, 2-naphthalenesulfonic, naphthalinedisulfonic, 
camphorsulfonic acid, citric, tartaric, Stearic, lactic, oxalic, 
malonic. Succinic, malic, adipic, alginic, maleic, fumaric, 
D-gluconic, mandelic, ascorbic, glucoheptanoic, glycero 
phosphoric, aspartic, sulfosalicylic, hemisulfuric, or thio 
cyanic acid, for example. 

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, dim 
ethyl-glucamine, ethyl-glucamine, lysine, dicyclohexylam 
ine, 1.6-hexadiamine, ethanolamine, glucosamine, sar 
cosine, 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. 

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. 
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. 
As used herein, the term “in vivo hydrolysable ester' is 

understood as meaning an in Vivo hydrolysable ester of a 
compound of the present invention containing a carboxy or 
hydroxy group, for example, a pharmaceutically acceptable 



US 9,540,392 B2 
13 

ester which is hydrolysed in the human or animal body to 
produce the parent acid or alcohol. Suitable pharmaceuti 
cally acceptable esters for carboxy include for example 
alkyl, cycloalkyl and optionally substituted phenylalkyl, in 
particular benzyl esters, C-C alkoxymethyl esters, e.g. 
methoxymethyl, C-C alkanoyloxymethyl esters, e.g. piv 
aloyloxymethyl, phthalidyl esters, C-Cs cycloalkoxy-car 
bonyloxy-C-C alkyl esters, e.g. 1-cyclohexylcarbonyloxy 
ethyl: 1,3-dioxolen-2-onylmethyl esters, e.g. 5-methyl-1,3- 
dioxolen-2-onylmethyl; and C-C-alkoxycarbonyloxyethyl 
esters, e.g. 1-methoxycarbonyloxyethyl, and may be formed 
at any carboxy group in the compounds of this invention. 
An in vivo hydrolysable ester of a compound of the 

present invention containing a hydroxy group includes inor 
ganic esters such as phosphate esters and alpha-acyloxy 
alkyl 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-dimethylpropiony 
loxymethoxy. 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), dialkylcar 
bamoyl and N-(dialkylaminoethyl)-N-alkylcarbamoyl (to 
give carbamates), dialkylaminoacetyl and carboxyacetyl. 
The present invention covers all such esters. 

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 polymorphs, in any ratio. 

In accordance with a first aspect, the present invention 
covers compounds of general formula (I): 

(I) 
R2a 

R2 

Y 
/ 

HN 
2. 

R1 R2c R 

r 2 S N 

in which: 
R" represents a group selected from: 

C(=O)C R, C(=O)N(H)R, C(=O)NR'R'': 
R2, R2, R2r, R2d 

represent, independently from each other, a hydrogen 
atom or a group selected from: C-C-alkyl-, C-C- 
alkoxy-, halo-, hydroxy-, halo-C-C-alkyl-, halo-C- 
C-alkoxy-, cyano-, - N(H)R. NR'R'': 

R represents a hydrogen atom or a group selected from: 
C-C-alkyl-, C-C-alkenyl-, C-C-alkynyl-, 
-(CH2) (C-C,-cycloalkyl), -(CH2) O-(C- 
C7-cycloalkyl). -(CH2) (C-C,-cycloalkenyl), 
-(CH2). O—(C-C7-cycloalkenyl), -(CH2)-(3- to 
10-membered heterocycloalkyl), -(CH.) O-(3- to 
10-membered heterocycoalkyl), -(CH2)-(4- to 
10-membered heterocycloalkenyl), -(CH.) O-(4- 
to 10-membered heterocycloalkenyl), 

-(CH2)-aryl, -(CH2) O-aryl, -(CH2)-heteroaryl, 
-(CH2) -O-heteroaryl; 

wherein said selected group is optionally Substituted; 
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14 
R" represents a group selected from: 

C-C-alkyl-, C-C-alkenyl-, C-C-alkynyl-, halo-C- 
Co-alkyl-, hydroxy-C-C-alkyl-, C-C-alkoxy-C- 
Co-alkyl-, 

wherein said selected group is optionally Substituted; 
O 

NR'R' together 
represent an optionally substituted 3- to 10-membered 

heterocycloalkyl or an optionally substituted 4- to 
10-membered heterocycloalkenyl group: 

R represents a hydrogen atom, a C-C-alkyl- or C-C- 
cycloalkyl-group; 

q represents an integer of 0, 1, 2 or 3: 
or a tautomer, an N-oxide, a hydrate, a Solvate, or a salt 
thereof, or a mixture of same. 

In a preferred embodiment, the invention relates to com 
pounds of formula (I), Supra, wherein R' represents 
C(=O)C R. 
In another preferred embodiment, the invention relates to 

compounds of formula (I), Supra, wherein R' represents 
C(=O)N(H)R. 
In another preferred embodiment, the invention relates to 

compounds of formula (I), Supra, wherein R' represents 
C(=O)NR'R''. 
In another preferred embodiment, the invention relates to 

compounds of formula (I), supra, wherein R* represents a 
hydrogen atom. 

In another preferred embodiment, the invention relates to 
compounds of formula (I), supra, wherein R represents a 
hydrogen atom or a group selected from: C-C-alkyl-, 
halo-C-C-alkyl-, cyano-. 

In another preferred embodiment, the invention relates to 
compounds of formula (I), supra, wherein R represents a 
hydrogen atom or a C-C-alkyl-group. 

In another preferred embodiment, the invention relates to 
compounds of formula (I), supra, wherein R represents a 
hydrogen atom. 

In another preferred embodiment, the invention relates to 
compounds of formula (I), supra, wherein R represents a 
hydrogen atom or a group selected from: C-C-alkyl-, 
C-C-alkoxy-, halo-, - N(H)R, NR'R''. 

In another preferred embodiment, the invention relates to 
compounds of formula (I), supra, wherein R* represents a 
hydrogen atom or a C-C-alkyl-group. 

In another preferred embodiment, the invention relates to 
compounds of formula (I), supra, wherein R represents a 
hydrogen atom. 

In another preferred embodiment, the invention relates to 
compounds of formula (I), supra, wherein R* represents a 
hydrogen atom or a group selected from: C-C-alkyl-, 
C-C-alkoxy-, halo-, - N(H)R, NR'R''. 

In another preferred embodiment, the invention relates to 
compounds of formula (I), supra, wherein R* represents a 
hydrogen atom or a group selected from: C-C-alkyl-, 
C-C-alkoxy-, halo-. 

In another preferred embodiment, the invention relates to 
compounds of formula (I), supra, wherein R* represents a 
C-C-alkoxy-group, preferably a methoxy-, ethoxy- or iso 
propoxy-group. 

In another preferred embodiment, the invention relates to 
compounds of formula (I), supra, wherein R* represents a 
hydrogen atom or a C-C-alkoxy-group, preferably a 
methoxy-, ethoxy- or iso-propoxy-group. 

In another preferred embodiment, the invention relates to 
compounds of formula (I), supra, wherein each of R", R’ 
represents a hydrogen atom. 
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In another preferred embodiment, the invention relates to 
compounds of formula (I), supra, wherein each of R. R. 
and R represents a hydrogen atom. 

In another preferred embodiment, the invention relates to 
compounds of formula (I), supra, wherein each of R", R’ 
represents a hydrogen atom, R represents a hydrogen atom 
or a C-C-alkyl-group, and R does not represent a hydro 
gen atom. 

In another preferred embodiment, the invention relates to 
compounds of formula (I), supra, wherein each of R", R. 
and R represents a hydrogen atom, and R represents a 
hydrogen atom or a group selected from: C-C-alkoxy-, 
halo-. 

In another preferred embodiment, the invention relates to 
compounds of formula (I), supra, wherein each of R", R. 
and R represents a hydrogen atom, and R' represents a 
group selected from: C-C-alkoxy-, halo-. 

In another preferred embodiment, the invention relates to 
compounds of formula (I), supra, wherein each of R", R. 
and R represents a hydrogen atom, and R represents a 
C-C-alkoxy-group, preferably a methoxy-, ethoxy- or iso 
propoxy-group. 

In another preferred embodiment, the invention relates to 
compounds of formula (I), supra, wherein each of R", R. 
and R represents a hydrogen atom, and R represents a 
halogen atom, preferably a fluorine atom. 

In another preferred embodiment, the invention relates to 
compounds of formula (I), supra, wherein each of R", R. 
R° and R represents a hydrogen atom. 

In another preferred embodiment, the invention relates to 
compounds of formula (Ia): 

(Ia) 
Q HN1 

RI 

r 2 S N 

in which Q is selected from: 

F 
Y Y 

: M : M 

C H O H 
N N N H,C1 N 

N, N, 
: / : / 

HC O 

N Y 
CH : M 

H3CN-O R 
N: 

: / 

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

In another preferred embodiment, the invention relates to 
compounds of formula (Ia): 
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Q (Ia) 
HN1 

RI 

r 2 S N 

in which: 
Q is selected from: 

H O H 
N N 
Y HC1 Y 

: M : M 

H3C O 

N Y 
CH3 : M 

H3CN-O R 
N: 

: M 

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

In another preferred embodiment, the invention relates to 
compounds of formula (I), Supra, wherein R represents a 
hydrogen atom or a group selected from: 
C-C-alkyl-, C-C-alkynyl-, C-C-7-cycloalkyl-, 
-(CH2) (C-C,-cycloalkyl), -(CH2) -O-(C-C7-cy 
cloalkyl). 
3- to 10-membered heterocycloalkyl, 
-(CH2)-(3- to 10-membered heterocycloalkyl). 
—(CH.) O-(3- to 10-membered heterocycoalkyl), aryl, 
-(CH2)-aryl, -(CH2) O-aryl, heteroaryl, -(CH2)- 
heteroaryl, -(CH2) O-heteroaryl; 
said group being optionally substituted, one or more times, 
identically or differently, with a substituent selected from: 
halo-, hydroxy-, OXO-(O—), cyano-, nitro-, C-C-alkyl-, 
C-C-alkenyl-, C-C-alkynyl-, halo-C-C-alkyl-, C-C- 
alkoxy-, halo-C-C-alkoxy-, hydroxy-C-C-alkyl, C-C- 
alkoxy-C-C-alkyl-, halo-C-C-alkoxy-C-C-alkyl-, 
-(CH2)-aryl, -(CH2)-heteroaryl, -(CH2) (Cs-C7 
cycloalkyl), -(CH,)-(3- to 10-membered heterocy 
cloalkyl). 
R O C(=O)R, C(=O)C R, OC(=O) 
R, N(H)C(=O)R, N(R)C(=O)R, N(H)C(=O) 
NRR, N(R)C(=O)NR'R'', N(H)R, NRR, 
C(=O)N(H)R, C(=O)NR'R'', 

R. S. , R. S(-O) , R. S(=O) , 
R, N(R)S(—O)R, S(–O)N(H)R, 
S(=O)NR'R'', N(H)S(=O).R, N(R)S(=O).R. 
S(=O)N(H)R, S(=O)NR'R'', 
S(=O)(—NR)R, S(—O)(—NR)R, N–S(=O) 

(R)R; 
O 

when two Substituents are present ortho to each other on an 
aryl- or heteroaryl-ring, said two Substituents together form 
a bridge: 
*O(CH.).O*, *NHC(=O)NH*, wherein * represent the 
point of attachment to said aryl- or heteroaryl-ring, wherein 
p is 1 or 2. 
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In another preferred embodiment, the invention relates to 
compounds of formula (I), Supra, wherein R represents a 
hydrogen atom or a group selected from: 
C-C-alkyl-, C-C-alkenyl-, C-C-alkynyl-, C-C-7-cy 
cloalkyl-, 
-(CH2) (C-C,-cycloalkyl), -(CH2) -O-(Cs-C7-cy 
cloalkyl), Ca-C7-cycloalkenyl-, 
-(CH2) (C-C,-cycloalkenyl), -(CH2) O-(C-C,- 
cycloalkenyl), 
3- to 10-membered heterocycloalkyl, -(CH2)-(3- to 
10-membered heterocycloalkyl), -(CH2) O-(3- to 
10-membered heterocycoalkyl). 
4- to 10-membered heterocycloalkenyl, -(CH2)-(4- to 
10-membered heterocycloalkenyl), -(CH.) O-(4- to 
10-membered heterocycloalkenyl), 
aryl, -(CH2)-aryl, -(CH2) O-aryl, 
-(CH2)-heteroaryl, 
-(CH2) O-heteroaryl; 
said group being optionally substituted, one or more times, 
identically or differently, with a substituent selected from: 
halo-, hydroxy-, oxo-(O—), cyano-, C-C-alkyl-, C-C- 
alkynyl-, halo-C-C-alkyl-, C1-Co-alkoxy-, -(CH2)-aryl, 
N(H)R, NRR, R S(=O), , S(=O)N(H)R: 

O 

when two Substituents are present ortho to each other on an 
aryl- or heteroaryl-ring, said two Substituents together form 
a bridge: 
*O(CH.).O*, *NHC(=O)NH*, wherein * represent the 
point of attachment to said aryl- or heteroaryl-ring, wherein 
p is 1 or 2. 

In another preferred embodiment, the invention relates to 
compounds of formula (I), supra, wherein R represents a 
hydrogen atom or a group selected from: 
C-C-alkyl-, C-C-alkynyl-, C-C7-cycloalkyl-, 
-(CH2) (C-C,-cycloalkyl). 
-(CH2). O—(C-C7-cycloalkyl), 3- to 10-membered het 
erocycloalkyl, -(CH2)-(3- to 10-membered heterocy 
cloalkyl), -(CH2) O-(3- to 10-membered heterocy 
coalkyl), aryl, -(CH2)-aryl, -(CH2) O-aryl, 
heteroaryl, -(CH2)-heteroaryl, 
-(CH2) O-heteroaryl; 
said group being optionally substituted, one or more times, 
identically or differently, with a substituent selected from: 
halo-, hydroxy-, oxo-(O—), cyano-, C-C-alkyl-, C-C- 
alkynyl-, halo-C-C-alkyl-, C1-Co-alkoxy-, -(CH2)-aryl, 
N(H)R, NRR, R S(=O). , S(=O)N(H)R: 

O 

when two Substituents are present ortho to each other on an 
aryl- or heteroaryl-ring, said two Substituents together form 
a bridge: 
*O(CH.).O*, *NHC(=O)NH*, wherein * represent the 
point of attachment to said aryl- or heteroaryl-ring, wherein 
p is 1 or 2. 

In another preferred embodiment, the invention relates to 
compounds of formula (I), Supra, wherein R represents a 
hydrogen atom or a group selected from: 
C1-Co-alkyl-, Cs-C7-cycloalkyl-, -(CH2) (C-C7-cy 
cloalkyl), -(CH2)-(3- to 10-membered heterocycloalkyl). 
-(CH2)-aryl, -(CH2)-heteroaryl; 
said group being optionally substituted, one or more times, 
identically or differently, with a substituent selected from: 
halo-, hydroxy-, cyano-, C-C-alkyl-, C-C-alkoxy-, 
-(CH2)-aryl, 
N(H)R, NRR, C(=O)NR'R'', R S(—O), , 
S(=O)N(H)R. 
In another preferred embodiment, the invention relates to 

compounds of formula (I), Supra, wherein R represents a 

heteroaryl, 
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group selected from: aryl, -(CH2)-aryl; said group being 
optionally Substituted, one or more times, identically or 
differently, with a substituent selected from: 
halo-, hydroxy-, cyano-, C-C-alkyl-, halo-C-C-alkyl-, 
C-C-alkoxy-, - N(H)R, NR'R''. 

In another preferred embodiment, the invention relates to 
compounds of formula (I), Supra, wherein R represents a 
hydrogen atom or a group selected from: 
C1-Co-alkyl-, -(CH2) (C-C,-cycloalkyl), -(CH2)- 
aryl, -(CH2) O-aryl, 
-(CH2)-heteroaryl; 
said group being optionally substituted, one or more times, 
identically or differently, with a substituent selected from: 
halo-, hydroxy-, C-C-alkyl-, 
halo-C-C-alkyl-, C-C-alkoxy-, - NR'R'', S(=O)N 
(H)R; 
O 

when two Substituents are present ortho to each other on an 
aryl- or heteroaryl-ring, said two Substituents together form 
a bridge: 
*O(CH)O*, wherein * represent the point of attachment to 
said aryl- or heteroaryl-ring, wherein p is 1 or 2. 

In another preferred embodiment, the invention relates to 
compounds of formula (I), Supra, wherein R represents a 
hydrogen atom or a C-C-alkyl-group, 

In another preferred embodiment, the invention relates to 
compounds of formula (I), supra, wherein NR'R' together 
represent a 3- to 10-membered heterocycloalkyl group: 
which is optionally Substituted, one or more times, identi 
cally or differently, with halo-, hydroxyl-, cyano-, nitro-, 
C-C-alkyl-, halo-C-C-alkyl-, C-C-alkoxy-, halo-C- 
Co-alkoxy-, hydroxy-C-C-alkyl-, C-C-alkoxy-C-C- 
alkyl-, RRN C-C-alkyl-, halo-C-C-alkoxy-C-C- 
alkyl-, Ca-Ca-alkenyl-, Ca-Ca-alkynyl-, -(CH2), Cs-C7 
cycloalkyl-, -(CH2)-aryl, -(CH2)-heteroaryl, -C(=O) 
R. C(=O)C R, N(H)C(=O)R, R S(=O) or 
C(=O)NR'R'': 

wherein said C1-Co-alkyl-, -(CH2), Cs-C7-cycloalkyl, 
-(CH2)-aryl, or -(CH2)-heteroaryl group is optionally 
substituted, one or more times, identically or differently, 
with a group selected from: cyano-, C-C-alkyl-, - NR'R''. 
C(=O)N(H)R, C(=O)NR'R7. 

R represents a hydrogen atom, a C-C-alkyl- or a C-C,- 
cycloalkyl-group, and R represents a hydrogen atom, a 
C-C-alkyl- or a C-C,-cycloalkyl-group; or NR'R'' 
together represent a 3- to 10-membered heterocycloalkyl or 
a 4- to 10-membered heterocycloalkenyl group. 

In another preferred embodiment, the invention relates to 
compounds of formula (I), supra, wherein NR'R' together 
represent a 3- to 10-membered heterocycloalkyl group: 
which is optionally Substituted, one or more times, identi 
cally or differently, with hydroxyl, C-C-alkyl-, C-C- 
alkoxy-, hydroxy-C-C-alkyl-, C-C-alkoxy-C-C-alkyl-, 
-(CH2), C-C,-cycloalkyl, -(CH2)-aryl, -(CH2)- 
heteroaryl, -C(=O)R, C(=O)C) R, N(H)C(=O) 
R. R. S(=O) , RRVN-C-C-alkyl- or –C(=O) 
NR'R'': wherein said C1-Co-alkyl-, -(CH2), Cs-C7 
cycloalkyl, -(CH2)-aryl, or -(CH2)-heteroaryl group is 
optionally Substituted, one or more times, identically or 
differently, with a group selected from: cyano-, C-C- 
alkyl-, - NRR7, C(=O)N(H)R, C(=O)NR'R''. 

In another preferred embodiment, the invention relates to 
compounds of formula (I), supra, wherein NR'R' together 
represent a 3- to 10-membered heterocycloalkyl group: 
which is optionally Substituted, one or more times, identi 
cally or differently, with —CN, —OH, C-C-alkyl-, 
RRN C-C-alkyl- or C(=O)NR'R''. 
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In another preferred embodiment, the invention relates to 
compounds of formula (I), supra, wherein NR'R' together 
represent a 3- to 10-membered heterocycloalkyl-group: 
which is optionally Substituted, one or more times, identi 
cally or differently, with halo-, hydroxy-, C-C-alkyl-, 
halo-C-C-alkyl-, C-C-alkoxy-, halo-C-C-alkoxy-, 
hydroxy-C-C-alkyl-, C-C-alkoxy-C-C-alkyl-. 

In another preferred embodiment, the invention relates to 
compounds of formula (I), supra, wherein NR'R' together 
represent a 3- to 10-membered heterocycloalkyl-group; said 
group being optionally Substituted with C-C-alkyl-. 

In another preferred embodiment, the invention relates to 
compounds of formula (I), Supra, wherein R represents a 
group selected from: C-C-alkyl-, halo-C-C-alkyl-, 
hydroxy-C-C-alkyl-. 

In another preferred embodiment, the invention relates to 
compounds of formula (I), Supra, wherein R represents a 
group selected from: C-C-alkyl-, C-C-alkynyl-. 

In another preferred embodiment, the invention relates to 
compounds of formula (I), Supra, wherein R represents a 
C-C-alkyl-group. 

In another preferred embodiment, the invention relates to 
compounds of formula (I), Supra, wherein R represents a 
hydrogen atom, a C-C-alkyl- or C-C7-cycloalkyl-group. 

In another preferred embodiment, the invention relates to 
compounds of formula (I), Supra, wherein R represents a 
hydrogen atom or a C-C-alkyl-group. 

In another preferred embodiment, the invention relates to 
compounds of formula (I), Supra, wherein R represents a 
C-C-alkyl-group. 

In another preferred embodiment, the invention relates to 
compounds of formula (I), Supra, wherein R represents a 
hydrogen atom. 

In another preferred embodiment, the invention relates to 
compounds of formula (I), Supra, wherein R represents a 
C-C-alkyl-group. 

In another preferred embodiment, the invention relates to 
compounds of formula (I), Supra, wherein R represents a 
C-C-alkyl-group. 

In another preferred embodiment, the invention relates to 
compounds of formula (I), supra, wherein NR'R' together 
represent a 3- to 10-membered heterocycloalkyl group. 

In another preferred embodiment, the invention relates to 
compounds of formula (I), supra, wherein R, R and R' 
represent a C-C-alkyl-group. 

In another preferred embodiment, the invention relates to 
compounds of formula (I), Supra, wherein p represents 1. 

In another preferred embodiment, the invention relates to 
compounds of formula (I), Supra, wherein q represents 0. 

In another preferred embodiment, the invention relates to 
compounds of formula (I), Supra, wherein q represents 1. 

In another preferred embodiment, the invention relates to 
compounds of formula (I), Supra, wherein q represents 2. 

In another preferred embodiment, the invention relates to 
compounds of formula (I), supra, wherein R' is selected 
from: 
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wherein * indicates the point of attachment of said groups 
with the rest of the molecule. 
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In a further embodiment of the above-mentioned aspect, 

the invention relates to compounds of formula (I), 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. 

It is to be understood that the present invention relates 
also to any combination of the preferred embodiments 
described above. 
Some examples of combinations are given hereinafter. 

However, the invention is not limited to these combinations. 
In a preferred embodiment, the invention relates to com 

pounds of formula (I): 

(I) 
R2a 

2d H 
R N 

N 
A N 

HN 
2. 

RI R2c R 

r 2 S N 

in which: 
R" represents a group selected from: 

C(=O)C R, C(=O)N(H)R, C(=O)NR'R'': 
R" represents a hydrogen atom or a group selected from: 

C-C-alkyl-, C-C-alkoxy-, halo-, hydroxy-, halo-C- 
C-alkyl-, 

halo-C-C-alkoxy-, cyano-, - N(H)R, NR'R''. 
R’ represents a hydrogen atom or a group selected from: 

C-C-alkyl-, C-C-alkoxy-, halo-, hydroxy-, halo-C- 
C-alkyl-, 

halo-C-C-alkoxy-, cyano-, - N(H)R, NR'R''. 
R represents a hydrogen atom or a group selected from: 

C-C-alkyl-, C-C-alkoxy-, halo-, hydroxy-, halo-C- 
C-alkyl-, 

halo-C-C-alkoxy-, cyano-, - N(H)R. NR'R'': 
R" represents a hydrogen atom or a group selected from: 

C-C-alkyl-, C-C-alkoxy-, halo-, hydroxy-, halo-C- 
Cs-alkyl-, halo-C-C-alkoxy-, cyano-, - N(H)R. 
NRR: 

R represents a hydrogen atom or a group selected from: 
C-C-alkyl-, C-C-alkenyl-, C-C-alkynyl-, 
-(CH2) (C-C,-cycloalkyl), -(CH2) O-(C- 
C7-cycloalkyl). -(CH2) (C-C,-cycloalkenyl), 
-(CH2). O—(Ca-C7-cycloalkenyl), -(CH2)-(3- to 
10-membered heterocycloalkyl), -(CH2) O-(3- to 
10-membered heterocycoalkyl), -(CH2)-(4- to 
10-membered heterocycloalkenyl), -(CH.) O-(4- 
to 10-membered heterocycloalkenyl), 

-(CH2)-aryl, -(CH2) O-aryl, -(CH2)-heteroaryl, 
-(CH2) -O-heteroaryl; 

said group being optionally Substituted, one or more 
times, identically or differently, with a substituent 
selected from: 

halo-, hydroxy-, oxo-(O—), cyano-, nitro-, C-C-alkyl-, 
C-C-alkenyl-, C-C-alkynyl-, halo-C-C-alkyl-, 
C-C-alkoxy-, halo-C-C-alkoxy-, hydroxy-C-C- 
alkyl-, C-C-alkoxy-C-C-alkyl-, 

-(CH2)-aryl, -(CH2)-heteroaryl, -(CH2) (C-C,- 
cycloalkyl), -(CH2)-(3- to 10-membered heterocy 
cloalkyl). 







US 9,540,392 B2 
35 

R2a (I) 

R2 

Y 
/ 

HN 

R R2c R2b 

r e S N 

in which: 
R" represents a group selected from: 

C(=O)C R, C(=O)N(H)R, C(=O)NR'R'': 
R" represents a hydrogen atom; 
R’ represents a hydrogen atom or a C-C-alkyl-group; 
R represents a hydrogen atom or a group selected from: 

C-C-alkyl-, C-C-alkoxy-, halo-, - N(H)R. 
NRSR; 

R" represents a hydrogen atom or a group selected from: 
C-C-alkyl-, C-C-alkoxy-, halo-, - N(H)R. 

NRSR; 
R represents a hydrogen atom or a group selected from: 

C-C-alkyl-, C-C-alkynyl-, C-C7-cycloalkyl-, 
-(CH2) (C-C,-cycloalkyl). 

-(CH2). O—(Cs-C7-cycloalkyl). 
3- to 10-membered heterocycloalkyl, 
-(CH2)-(3- to 10-membered heterocycloalkyl). 
-(CH2) O-(3- to 10-membered heterocycoalkyl). 
aryl, -(CH2)-aryl, -(CH2) O-aryl, heteroaryl, 

-(CH2)-heteroaryl, 
-(CH2) O-heteroaryl; 
said group being optionally Substituted, one or more 

times, identically or differently, with a substituent 
selected from: 

halo-, hydroxy-, oxo-(O—), cyano-, C-C-alkyl-, C-C- 
alkynyl-, halo-C-C-alkyl-, C-C-alkoxy-, - N(H) 
R, NRR, R S(=O) ; 

O 

when two substituents are present ortho to each other on 
an aryl- or heteroaryl-ring, said two Substituents 
together form a bridge: 

*O(CH.) O*, *NHC(=O)NH*, wherein * represent the 
point of attachment to said aryl- or heteroaryl-ring; 

R" represents a C-C-alkyl-group; 
O 

NR'R' together 
represent a 3- to 10-membered heterocycloalkyl group; 
which is optionally Substituted, one or more times, iden 

tically or differently, with —CN, -OH, C-C-alkyl-, 
RRN , RRN C-C-alkyl- or C(=O)NR'R'': 

R represents a hydrogen atom or a C-C-alkyl-group; 
R represents a hydrogen atom or a C-C-alkyl-group; 
R" represents a hydrogen atom or a C-C-alkyl-group; 
O 

NR'R' together represent a 3- to 10-membered heterocy 
cloalkyl group; 

p represents 1: 
q represents an integer of 1, 2 or 3: 
or a tautomer, an N-oxide, a hydrate, a Solvate, or a salt 
thereof, or a mixture of same. 

In another preferred embodiment, the invention relates to 
compounds of formula (I): 
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R2a (I) 

R2 

Y 
M 

HN 

R R2c R2b 

r e S N 

in which: 
R" represents a group selected from: 

C(=O)C R, C(=O)N(H)R, C(=O)NR'R'': 
R" represents a hydrogen atom; 
R” represents a hydrogen atom or a C-C-alkyl-group; 
R represents a hydrogen atom or a group selected from: 

C-C-alkyl-, C-C-alkoxy-, halo-, - N(H)R. 
NRR: 

R" represents a hydrogen atom or a group selected from: 
C-C-alkyl-, C-C-alkoxy-, halo-, - N(H)R. 

NRR: 
R represents a hydrogen atom or a group selected from: 

C-C-alkyl-, C-C-alkynyl-, C-C7-cycloalkyl-, 
-(CH2) (C-C,-cycloalkyl), 3- to 10-membered 
heterocycloalkyl, -(CH-)-(3- to 10-membered het 
erocycloalkyl), aryl, -(CH2)-aryl, 

-(CH2) O-aryl, heteroaryl, -(CH2)-heteroaryl, 
-(CH2) O-heteroaryl; 

said group being optionally Substituted, one or more 
times, identically or differently, with a substituent 
selected from: 

halo-, hydroxy-, oxo-(O—), cyano-, C-C-alkyl-, C-C- 
alkynyl-, halo-C-C-alkyl-, C-C-alkoxy-, - N(H) 
R, NRR, R S(=O) ; 

O 

when two substituents are present ortho to each other on 
an aryl- or heteroaryl-ring, said two Substituents 
together form a bridge: 

*O(CH)O*, *NH(C(=O)NH*, wherein * represent the 
point of attachment to said aryl- or heteroaryl-ring; 

R" represents a C-C-alkyl-group; 
O 

NR'R' together 
represent a 3- to 10-membered heterocycloalkyl group: 
which is optionally Substituted, one or more times, iden 

tically or differently, with —CN, —OH, C-C-alkyl-, 
RRN , RRN C-C-alkyl- or C(=O)NR'R'': 

R represents a hydrogen atom or a C-C-alkyl-group; 
R represents a hydrogen atom or a C-C-alkyl-group; 
R" represents a hydrogen atom or a C-C-alkyl-group; 
O 

NR'R' together represent a 3- to 10-membered heterocy 
cloalkyl group; 

p represents 1: 
q represents an integer of 1, 2 or 3: 
or a tautomer, an N-oxide, a hydrate, a Solvate, or a salt 
thereof, or a mixture of same. 

In another preferred embodiment, the invention relates to 
compounds of formula (I): 
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R2 
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HN 
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r 2 S N 

in which: 

R" represents a group selected from: 
C(=O)C R, C(=O)N(H)R, C(=O)NR'R'': 

R" represents a hydrogen atom; 
R’ represents a hydrogen atom; 
R represents a hydrogen atom; 
R" represents a hydrogen atom or a group selected from: 

C-C-alkoxy-, halo-; 
R represents a hydrogen atom or a group selected from: 

C-C-alkyl-, C-C-alkynyl-, C-C7-cycloalkyl-, 
-(CH2) (C-C,-cycloalkyl), 3- to 10-membered 
heterocycloalkyl, -(CH2)-(3- to 10-membered het 
erocycloalkyl), aryl, -(CH2)-aryl, -(CH2) O 
aryl, heteroaryl, -(CH2)-heteroaryl, -(CH2) O 
heteroaryl; 

said group being optionally Substituted, one or more 
times, identically or differently, with a substituent 
selected from: 

halo-, hydroxy-, oxo-(O—), cyano-, C-C-alkyl-, C-C- 
alkynyl-, halo-C-C-alkyl-, C-C-alkoxy-, - N(H) 
R. NRR, R S(=O) ; 

O 

when two substituents are present ortho to each other on 
an aryl- or heteroaryl-ring, said two Substituents 
together form a bridge: 

*O(CH)O*, *NHC(=O)NH*, wherein * represent the 
point of attachment to said aryl- or heteroaryl-ring; 

R" represents a C-C-alkyl-group; 
O 

NR'R' together 
represent a 3- to 10-membered heterocycloalkyl group; 
which is optionally Substituted, one or more times, iden 

tically or differently, with —CN, —OH, C-C-alkyl-, 
R°R7N C-C-alkyl- or C(=O)NR'R'': 

R represents a hydrogen atom or a C-C-alkyl-group; 
R represents a hydrogen atom or a C-C-alkyl-group; 
R" represents a hydrogen atom or a C-C-alkyl-group; 
O 

NR'R' together represent a 3- to 10-membered heterocy 
cloalkyl group; 

p represents 1: 
q represents an integer of 1, 2 or 3: 
or a tautomer, an N-oxide, a hydrate, a Solvate, or a salt 
thereof, or a mixture of same. 

In another preferred embodiment, the invention relates to 
compounds of formula (I): 
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R2a (I) 

R2 

Y 
M 

HN 

R R2b R2c 

r 2 S N 

in which: 
R" represents a group selected from: 

C(=O)C R, C(=O)N(H)R, C(=O)NR'R'': 
R" represents a hydrogen atom; 
R’ represents a hydrogen atom or a group selected from: 

C-C-alkyl-, halo-C-C-alkyl-cyano-: 
R represents a hydrogen atom or a group selected from: 

C-C-alkyl-, C-C-alkoxy-, halo-, - N(H)R. 
NRR: 

R" represents a hydrogen atom or a group selected from: 
C-C-alkyl-, C-C-alkoxy-, halo-, - N(H)R. 

NRR: 
R represents a hydrogen atom or a group selected from: 

C-C-alkyl-, C-C-alkynyl-, C-C7-cycloalkyl-, 
-(CH2) (C-C,-cycloalkyl), -(CH2) O-(C- 
C-cycloalkyl), 3- to 10-membered heterocycloalkyl, 
-(CH2)-(3- to 10-membered heterocycloalkyl). 
-(CH2) O-(3- to 10-membered heterocycoalkyl). 

aryl, -(CH2)-aryl, -(CH2) O-aryl, heteroaryl, 
-(CH2)-heteroaryl, -(CH2) O-heteroaryl; 

said group being optionally Substituted, one or more 
times, identically or differently, with a substituent 
selected from: 

halo-, hydroxy-, oxo-(O—), cyano-, C-C-alkyl-, C-C- 
alkynyl-, halo-C-C-alkyl-, C-C-alkoxy-, - N(H) 
R, NRR, R S(—O) ; 

O 

when two substituents are present ortho to each other on 
an aryl- or heteroaryl-ring, said two Substituents 
together form a bridge: 

*O(CH.) O*, *NHC(=O)NH*, wherein * represent the 
point of attachment to said aryl- or heteroaryl-ring; 

R" represents a C1-Co-alkyl-group; 
O 

NR'R' together 
represent a 3- to 10-membered heterocycloalkyl group: 
which is optionally Substituted, one or more times, iden 

tically or differently, with —CN, —OH, C-C-alkyl-, 
R°R7N C-C-alkyl- or C(=O)NR'R'': 

R represents a hydrogen atom or a C-C-alkyl-group; 
R represents a hydrogen atom or a C-C-alkyl-group; 
R" represents a hydrogen atom or a C-C-alkyl-group; 
O 

NR'R' together represent a 3- to 10-membered heterocy 
cloalkyl group; 

p represents 1: 
q represents an integer of 1, 2 or 3: 
or a tautomer, an N-oxide, a hydrate, a Solvate, or a salt 
thereof, or a mixture of same. 

In another preferred embodiment, the invention relates to 
compounds of formula (I): 
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R2 

Y 
M 

HN 

R R2b R2c 
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in which: 

R" represents a group selected from: 
C(=O)C R, C(=O)N(H)R, C(=O)NR'R'': 

R" represents a hydrogen atom; 
R’ represents a hydrogen atom; 
R represents a hydrogen atom; 
R" represents a group selected from: 

C-C-alkoxy-, halo-; 
R represents a hydrogen atom or a group selected from: 

C-C-alkyl-, C-C-alkynyl-, C-C7-cycloalkyl-, 
-(CH2) (C-C,-cycloalkyl), -(CH2) O-(C- 
C7-cycloalkyl), 3- to 10-membered heterocycloalkyl, 
-(CH2)-(3- to 10-membered heterocycloalkyl). 
-(CH2) O-(3- to 10-membered heterocycoalkyl). 

aryl, -(CH2)-aryl, -(CH2) O-aryl, heteroaryl, 
-(CH2)-heteroaryl, -(CH), O-heteroaryl; 

said group being optionally Substituted, one or more 
times, identically or differently, with a substituent 
selected from: 

halo-, hydroxy-, oxo-(O—), cyano-, C-C-alkyl-, C-C- 
alkynyl-, halo-C-C-alkyl-, C-C-alkoxy-, - N(H) 
R, NRR, R S(—O) ; 

O 

when two substituents are present ortho to each other on 
an aryl- or heteroaryl-ring, said two Substituents 
together form a bridge: 

*O(CH)O*, *NHC(=O)NH*, wherein * represent the 
point of attachment to said aryl- or heteroaryl-ring; 

R" represents a C1-Co-alkyl-group; 
O 

NR'R' together 
represent a 3- to 10-membered heterocycloalkyl group; 
which is optionally Substituted, one or more times, iden 

tically or differently, with —CN, —OH, C-C-alkyl-, 
RRN C-C-alkyl- or C(=O)NR'R'': 

R represents a hydrogen atom or a C-C-alkyl-group; 
R represents a hydrogen atom or a C-C-alkyl-group; 
R" represents a hydrogen atom or a C-C-alkyl-group; 
O 

NR'R' together represent a 3- to 10-membered heterocy 
cloalkyl group; 

p represents 1: 
q represents an integer of 1, 2 or 3: 
or a tautomer, an N-oxide, a hydrate, a Solvate, or a salt 
thereof, or a mixture of same. 

In another preferred embodiment, the invention relates to 
compounds of formula (I): 
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R2a (I) 

R2 

Y 
M 

HN 

R R2b R2c 

r 2 S N 

in which: 
R" represents a group selected from C(=O)N(H)R. 

C(=O)NR'R'': 
R" represents a hydrogen atom; 
R” represents a hydrogen atom; 
R represents a hydrogen atom; 
R" represents a hydrogen atom or a C-C-alkoxy-group; 
R represents a hydrogen atom or a group selected from 

C, -Co-alkyl-, -(CH2) (C-C,-cycloalkyl), -(CH2)- 
aryl, -(CH2) O-aryl, -(CH2)-heteroaryl; 
said group being optionally Substituted, one or more 

times, identically or differently, with a substituent 
selected from: 

halo-, hydroxy-, C-C-alkyl-, halo-C-C-alkyl-, C-C- 
alkoxy-, 
NRR, S(=O)N(H)R; 

O 

when two substituents are present ortho to each other on 
an aryl- or heteroaryl-ring, said two substituents 
together form a bridge: 

*O(CH)O*, wherein * represent the point of attachment 
to saidaryl- or heteroaryl-ring; 

R" represents a group selected from: C-C-alkyl-, Ca-Ca 
alkynyl-, 

O 

NR'R' together 
represent a 3- to 10-membered heterocycloalkyl-group: 
which is optionally Substituted, one or more times, iden 

tically or differently, with —CN, halo-, hydroxy-, 
C-C-alkyl-, halo-C-C-alkyl-, C-C-alkoxy-, halo 
C-C-alkoxy-, hydroxy-C-C-alkyl-, C-C-alkoxy 
C-C-alkyl-, 

R represents a hydrogen atom, a C-C-alkyl- or C-C- 
cycloalkyl-group; 

p represents an integer of 1; 
q represents an integer of 0, 1 or 2; 
or a tautomer, an N-oxide, a hydrate, a Solvate, or a salt 
thereof, or a mixture of same. 

In another preferred embodiment, the invention relates to 
compounds of formula (I): 

(I) 
R2a 

2d H 
R N 

Y 
A 

HN 
2. 

R R2c R 

r 2 S N 
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in which: 
R" represents a —C(=O)C R group; 
R" represents a hydrogen atom; 
R’ represents a hydrogen atom; 
R represents a hydrogen atom; 5 
R" represents a hydrogen atom or a group selected from 

C-C-alkoxy-, halo-; 
R represents a hydrogen atom or a C-C-alkyl-group 
or a tautomer, an N-oxide, a hydrate, a Solvate, or a salt 
thereof, or a mixture of same. 

In another preferred embodiment, the invention relates to 10 
compounds of formula (I): 

(I) 
R2a 15 

R2 

Y 
A 

HN 2O 

R 2c R2b 

s 2 
S N 25 

in which: 
R" represents a -C(=O)NR'R' group: 
R2, R2, R2c 

represent a hydrogen atom; 30 
R" represents a C-C-alkoxy-group, preferably a 

methoxy-, ethoxy- or iso-propoxy-group: 
R represents a hydrogen atom or a C-C-alkyl-group; 
R" represents a group selected from: C-C-alkyl-, halo-C- 

Co-alkyl-, hydroxy-C-C-alkyl-, 35 
O 

NR'R' together 
represents a 3- to 10-membered heterocycloalkyl-group; 

said group being optionally substituted with C-C- 
alkyl-, - CN or —OH: 40 

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

It is to be understood that the present invention relates to 
any sub-combination within any embodiment or aspect of 
the present invention of compounds of general formula (I), 45 
Supra. 
More particularly still, the present invention covers com 

pounds of general formula (I) which are disclosed in the 
Examples section of this text, infra. 

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

In a preferred embodiment, the present invention relates 
to a method of preparing compounds of general formula (I), ss 
Supra, in which method an intermediate compound of gen 
eral formula (II): 

(II) 60 

-- 65 

42 
in which R" is as defined for the compounds of general 
formula (I), Supra, and LG represents a leaving group (as 
defined hereinafter), 
is allowed to react with a compound of general formula (III): 

(III) 

in which R", R. R., and R* are as defined for the 
compounds of general formula (I), Supra, 
thus providing a compound of general formula (I): 

(I) 
R2a 

2d H 
R N 

Y 
A 

HN 

R R2c R2b 

r 2 S N 

in which R', R. R. R., and R* are as defined for the 
compounds of general formula (I), Supra. 
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, meth 
anesulfonyloxy, p-toluenesulfonyloxy, trifluoromethanesul 
fonyloxy, nonafluorobutanesulfonyloxy, (4-bromo-benzene) 
Sulfonyloxy, (4-nitro-benzene)Sulfonyloxy, (2-nitro 
benzene)-sulfonyloxy, (4-isopropyl-benzene)Sulfonyloxy, 
(2,4,6-tri-isopropyl-benzene)-Sulfonyloxy, (2,4,6-trimethyl 
benzene)sulfonyloxy, (4-tert-butyl-benzene)sulfonyloxy, 
benzenesulfonyloxy, and (4-methoxy-benzene)Sulfonyloxy. 

In accordance with a further aspect, the present invention 
covers intermediate compounds which are useful in the 
preparation of compounds of the present invention of gen 
eral formula (I), particularly in the method described herein. 

In particular, the present invention covers compounds of 
general formula (II): 

(II) 

in which R" is as defined for the compounds of general 
formula (I), Supra, and LG represents a leaving group. 

In accordance with yet another aspect, the present inven 
tion covers the use of the intermediate compounds of general 
formula (II): 
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LG (II) 

R 

r e S N 

in which R" is as defined for the compounds of general 
formula (I), Supra, and LG represents a leaving group; 
for the preparation of a compound of general formula (I) as 
defined Supra. 
Synthesis of Compounds of General Formula (I) of the 
Present Invention 
Compounds of general formula (I), wherein R', R. R. 

R’, and Rhave the meaning as given for general formula 
(I), Supra, can be synthesized according to the general 
procedure depicted in Scheme 1, wherein LG stands for a 
leaving group. 

Scheme 1 

R2a 
LG 

R2 H 
R1 N 

NN + / 
e HN 

S N R2b 
R2c 

(II) 
(III) 

R2a 

2d H 
R N 

Y 
A 

HN 
2. 

RI R2c R 

r e S N 

Scheme 1 exemplifies the main route that allows varia 
tions in R', R. R. R., and R. The coupling of 
pyrimidine-derived synthons such as (II) with aromatic 
amines Such as (III) can be accomplished by reacting the two 
reactants in a Suitable solvent, Such as ethanol or a related 
lower aliphatic alcohol, in the presence of an acid such as 
hydrogen chloride. Alternatively, such amination reactions 
can be performed using catalysis by metals, such as palla 
dium (see e.g.J. Y. Yoon et al., Synthesis 2009, (5), 815, and 
literature cited therein). 

Modification of any of the substituents, R. R. R. R. 
and R' can be achieved before and/or after the exemplified 
transformation. However, also other routes may be used to 
synthesise the target compounds, in accordance with com 
mon general knowledge of a person skilled in the art of 
organic synthesis. 

Said modifications can be such as the introduction of 
protecting groups, cleavage of protecting groups, reduction 
or oxidation of functional groups, formation or cleavage of 
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44 
esters or carboxamides, halogenation, metallation, Substitu 
tion or other reactions known to a person skilled in the art. 
These transformations include those which introduce a func 
tionality which allows for further interconversion of sub 
stituents. Appropriate protecting groups and their introduc 
tion and cleavage are well-known to a person skilled in the 
art (see for example T. W. Greene and P. G. M. Wuts in 
Protective Groups in Organic Synthesis, 3' edition, Wiley 
1999). Further, it possible that two or more successive steps 
may be performed without work-up being performed 
between said steps, e.g. a "one-pot' reaction, as it is well 
known to a person skilled in the art. 

Scheme 2 

-O- O -- 
(IV) 

O 

RI 

r 
S NH2 

(V) 
O 

R1 
1N -e- 

S NH2 

(V) 
O 

RI 
NH 

2 S N 

(VI) 
O 

R1 
NH -b- 

2 S N 

(VI) 
LG 

RI 

r --- 
(II) 

Compounds of the general formula (II), wherein R' has 
the meaning as given for general formula (I), and wherein 
LG stands for a leaving group, are known to the person 
skilled in the art and can be readily prepared as shown in 
Scheme 2 by a so-called Gewald thiophene synthesis (for a 
seminal publication see e.g. K. Gewald et al., Chem. Ber: 
1966, 94, 99), starting from ketones of the general formula 
(IV), to give the intermediate thiophene derivatives (V). 
Said intermediates are then cyclised to the thienopyrimi 
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dones (VI) employing a suitable C synthon Such as forma 
mide. The resulting pyrimidones (VI) are then transferred 
into compounds of the general formula (II) by suitable 
procedures known to the person skilled in the art, such as 
treatment with a chlorinating agent. An instructive exem 
plary protocol for the sequence outlined in Scheme 2 can be 
found in WO 2005/010008, example 14, steps 1 to 3. 

If R in compounds of the formula (II) represents a 
carboxylic ester, e.g. an ethyl ester, it is well possible to 
convert said ester into a carboxamide in the presence of LG 
e.g. representing a chloride, by mild ester hydrolysis using 
e.g. lithium hydroxide, followed by carboxamide coupling 
by procedures well known to the person skilled in the art. 
Compounds of the formula (III) are known to the person 

skilled in the art, and are commercially available with a wide 
range of substituents. Their synthesis has been described 
inter alia by means of diazotation of the corresponding 
ortho-toluidines, followed by cyclisation to the indazole (see 
e.g. H. D. Porter and W. D. Peterson, Org. Syn., Coll. Vol. 3 
(1955), 660, or U.S. Pat. No. 5,444,038). Recently, the 
synthesis of substituted indazoles suitable as intermediates 
via reaction of ortho-fluorobenzaldehydes with hydrazine 
hydrate has been described (see e.g. R. C. Wheeler et al., 
Org. Process Res. Dev 2011, 15, 565, for a related publica 
tion see also K. Lukin et al., J. Org. Chem. 2006, 71, 81.66). 
Both processes typically yield indazoles featuring an amine 
precursor, Such as a nitro group, which can be readily 
converted into the desired indazole-5-amine by reduction 
(see e.g. J. Med. Chem. 2003, 46,5663). 

Multiple interconversions of R', R*, R2, R2, and R2 
within compounds of the general formula (I) are possible 
which may be exemplified by but are not limited to the 
conversion of compounds in which R" stands for a carbox 
ylic ester, into carboxamides, in which R" stands for 
—C(=O)N(H)R or -C(=O)NR'R'', by cleavage of said 
ester to the corresponding carboxylic acid, followed by 
carboxamide coupling by procedures well known to the 
person skilled in the art. 

Experimental Section 

The following table lists the abbreviations used in this 
paragraph, and in the examples section. 

Abbreviation Meaning 

HPLC high performance liquid chromatography 
LC-MS liquid chromatography - mass spectrometry 
NMR nuclear magnetic resonance 
DMSO dimethylsulfoxide 
ppm parts per million 
ESI Electrospray ionisation 
S singlet 
d doublet 
t triplet 
C quadruplet 
sept septet 
br broad 

l multiplet 

Chemical names were generated using ACD/Name Batch 
Version 12.01. 
HPLC 8t LC-MS Methods 
Analytical Methods 
LC-MS Method A1 
Instrument MS: Waters ZQ: Instrument HPLC: Waters 
UPLC Acquity 
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Column: Acquity BEH C18 (Waters), 50 mmx2.1 mm, 1.7 
um 
Solvent: Eluent A: Water+0.1% formic acid, eluent B: 
acetonitrile (Lichrosolv Merck); 
Gradient: 0.0 min 99%. A 1.6 min 196 A 1.8 min 196 
A 1.81 min 99%. A 2.0 min 99% A: 
Temperature: 60° C. 
Flow: O.800 mL/min 
UV detection PDA 210-400 nm 
Preparative Methods 
Method P1: 
System: Labomatic HD-3000 HPLC gradient pump, Lab 
omatic Labocol Vario-2000 fraction collector, standard UV 
detector 
Column: Chromatorex C-18 125x30 mm 
Eluents: A: 0.1% formic acid in water, B: acetonitrile 
Gradient: A85%/B 15%-e A45%7B 55% 
Method P2: 
System: Labomatic HD-3000 HPLC gradient pump, Lab 
omatic Labocol Vario-2000 fraction collector, standard UV 
detector 
Column: Chromatorex C-18 125x30 mm 
Eluents: A: 0.1% formic acid in water, B: acetonitrile 
Gradient: A90%/B 10%-e A50%/B 50% 
Method P3: 
System: Labomatic HD-3000 HPLC gradient pump, Lab 
omatic Labocol Vario-2000 fraction collector, standard UV 
detector 
Column: Chromatorex C-18 125x30 mm 
Eluents: A: 0.1% formic acid in water, B: acetonitrile 
Gradient: A70%/B 30%-e A30%/B 70% 
Method P4: 
System: Labomatic HD-3000 HPLC gradient pump, Lab 
omatic Labocol Vario-2000 fraction collector, standard UV 
detector 
Column: Chromatorex C-18 125x30 mm 
Eluents: A: 0.1% formic acid in water, B: acetonitrile 
Gradient: A70%/B 30%-e A30%/B 70% 

INTERMEDIATES 

Intermediate Compound 1A 

4-Chloro-5,6,7,8-tetrahydro 1 benzothieno 2,3-d 
pyrimidine-7-carboxylic acid 

HO 

A mixture of ethyl 4-chloro-5,6,7,8-tetrahydro 1 benzo 
thieno 2,3-dipyrimidine-7-carboxylate (15.0 g), 1 Naque 
ous lithium hydroxide (303 mL, 6 eq), and tetrahydrofuran 
(875 mL) was stirred for 3 h at room temperature. The 
mixture was then acidified (approx. pH 3) by addition of 4 
N aqueous hydrochloric acid (76 mL), and the organic 
Solvents were then removed in vacuo. The remaining aque 
ous Suspension was filtered, and the residue was washed 
with water, isopropanol and diethyl ether to give the target 
compound (13.2 g). 
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H-NMR (300 MHz, DMSO-d): 8 ppm=1.81-1.98 (m, 
1H), 2.13-2.31 (m, 1H), 2.81-3.24 (m, 5H), 8.83 (s, 1H), 
12.54 (br. s. 1H). 
MS (ESIpos) m/z–269 (Cl), 271 (7Cl). M+H". 

Intermediate Compound 2A 

4-Chloro-N-isopropyl-5,6,7,8-tetrahydro 1 benzoth 
ieno 2,3-dipyrimidine-7-carboxamide 

O 

HC 

)-N H 
H3C 

To a solution of 4-chloro-5,6,7,8-tetrahydro 1 benzoth 
ieno2,3-dipyrimidine-7-carboxylic acid (13.2 g) in N.N- 
dimethylformamide (0.55 L) was added N,N-diisopro 
pylamine (25.6 mL), followed by isopropylamine (12.5 mL) 
and T3P (propylphosphinic anhydride; 29.2 mL of a 50% 
solution in ethyl acetate). The mixture was stirred for 20 h 
at room temperature. Water (2.5 L) was added, followed by 
solid sodium chloride, and the mixture was stirred for 30 
min under ice cooling. The precipitate was isolated by 
filtration, washed with water, and dried to give the target 
compound which was sufficiently pure for further process 
1ng. 

H-NMR (400 MHz, DMSO-d): 8 ppm=1.06 (d. 6H), 
1.72-1.89 (m, 1H), 2.02-2.14 (m. 1H), 2.58-2.70 (m. 1H), 
2.83-3.05 (m, 3H), 3.17-3.27 (m, 1H), 3.80-3.94 (m, 1H), 
7.84 (d. 1H), 8.81 (s, 1H). 
MS (ESIpos) m/z =310 (Cl), 312 (7Cl). M+H". 

EXAMPLES 

Example 1 

Ethyl 4-(1H-indazol-5-ylamino)-5,6,7,8-tetrahydro 
1)benzothieno2,3-dipyrimidine-7-carboxylate 

H 
N 

Y 
O HN M 

HC 

\-o NN 

--- 
To a mixture of ethyl 4-chloro-5,6,7,8-tetrahydrollben 

Zothieno 2,3-dipyrimidine-7-carboxylate (14.4 g., for a 
preparation see e.g. WO 2005/010008, example 14, steps 1 
to 3) and 5-aminoindazole (9.69 g, 1.5 eq) in ethanol (138 
mL) was added a 4 N solution of hydrogen chloride in 
dioxane (2.6 mL, 0.2 eq.). The mixture was heated to reflux 
with stirring for 2 h. The mixture was concentrated in vacuo, 
and dissolved in a 9:1 mixture of dichloromethane and 
methanol. The mixture was then extracted with 5% aqueous 
Sodium hydroxide, water, and brine, and the organic layer 
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48 
was dried with sodium sulfate and evaporated. Trituration of 
the residue with diethyl ether in an ultrasound bath gave 17.9 
g of the target compound. 
'H-NMR (300 MHz, DMSO-d): 8 ppm=1.23 (t, 3H), 

1.87-2.02 (m, 1H), 2.15-2.30 (m. 1H), 2.89-3.29 (m, 5H), 
4.14 (q, 2H), 7.44-7.57 (m, 2H), 7.98 (s, 1H), 8.06 (s, 1H), 
8.24 (br. S., 1H), 8.31 (s, 1H), 13.05 (br. S., 1H). 
MS (ESIpos) m/z 394 M+H". 

Example 2 

4-(1H-Indazol-5-ylamino)-5,6,7,8-tetrahydrollben 
Zothieno2,3-dipyrimidine-7-carboxylic acid 

H 
N 

Y 
O M 

HN 

HO NN 

e S N 

To a mixture of ethyl 4-(1H-indazol-5-ylamino)-5,6,7,8- 
tetrahydro 1 benzothieno 2,3-dipyrimidine-7-carboxylate 
(6.6 g) and ethanol (85 mL) was added an aqueous 10 N 
Solution of Sodium hydroxide (32 mL) under ice cooling. 
The cooling bath was removed, and the mixture was stirred 
at room temperature for 30 min. Ethanol (53 mL) was added 
(to maintain stirrability) and stirring at room temperature 
was continued for another 30 min. The mixture was added 
to water, acidified to pH4 with aqueous hydrochloric acid, 
and the target compound was isolated by filtration to give 5.5 
g of a light brown Solid. 

H-NMR (300 MHz, DMSO-d): 8 ppm=1.83-2.01 (m, 
1H), 2.12-2.29 (m. 1H), 2.77-3.28 (m, 5H), 7.42-7.60 (m, 
2H), 7.98 (s, 1H), 8.06 (s, 1H), 8.22 (s, 1H), 8.31 (s, 1H), 
12.90 (br. s. 2H). 
MS (ESIpos) m/z. 366 M+H". 

Example 3 

4-(1H-Indazol-5-ylamino)-5,6,7,8-tetrahydrollben 
Zothieno 2,3-dipyrimidine-7-carboxamide 

HN 

To a solution of 4-(1H-indazol-5-ylamino)-5,6,7,8-tetra 
hydro 1 benzothieno2,3-dipyrimidine-7-carboxylic acid 
(300 mg) in N,N-dimethylformamide (24 mL) was added 
formamide (0.59 mL, 20 eq) and sodium ethoxide (0.20 g, 
4.0 eq) at room temperature. The mixture was stirred 3 
hours, was then concentrated and the residue was purified 
per preparative HPLC (Method P2) to give the target com 
pound as a Solid (57 mg). 
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H-NMR (400 MHz, DMSO-d): 8 ppm=1.73-1.91 (m, 
1H), 2.06-2.19 (m. 1H), 2.59-2.72 (m. 1H), 2.86-3.01 (m, 
2H), 3.06-3.20 (m, 1H), 3.23-3.28 (m. 1H), 6.94 (br. S., 1H), 
7.41-7.56 (m, 3H), 7.99 (s, 1H), 8.05 (s, 1H), 8.20 (s, 1H), 
8.30 (s, 1H), 13.01 (br. s., 1H). 
MS (ESIpos) m/z. 365 M+H". 

Example 4 

4-(1H-Indazol-5-ylamino)-N-3-(methylsulfonyl) 
propyl-5,6,7,8-tetrahydrollbenzothieno2,3-dpy 

rimidine-7-carboxamide 

MR 
/ Os S 4. 

To a mixture of 4-(1H-indazol-5-ylamino)-5,6,7,8-tetra 
hydrollbenzothieno2,3-dipyrimidine-7-carboxylic acid 
(300 mg) and 3-(methylsulfonyl)propyl-1-amine hydrochlo 
ride (137 mg) in N,N-dimethylformamide (20 mL) was 
added N,N-diisopropylethylamine (170 mg), followed by 
COMU ((1-Cyano-2-ethoxy-2-oxoethylidenaminooxy)dim 
ethylamino-morpholino-carbenium hexafluorophosphate: 
422 mg), and the mixture was stirred overnight at room 
temperature. The mixture was partitioned between water and 
dichloromethane, and the organic layer was dried over 
magnesium Sulfate and evaporated. To remove undesired 
impurities, the residue was partitioned between 1 Naqueous 
hydrochloric acid and dichloromethane, and the aqueous 
layer was then neutralized by addition of aqueous sodium 
bicarbonate, followed by dichloromethane, whereupon the 
target compound precipitated and was isolated by filtration 
(60 mg). 
'H-NMR (400 MHz, DMSO-d): 8 ppm=1.80-1.92 (m, 

3H), 2.05-2.16 (m, 1H), 2.60-2.72 (m, 1H), 2.91-3.01 (m, 
5H), 3.07-3.29 (m, 6H), 7.45-7.56 (m, 2H), 7.99 (s, 1H), 
8.05 (s, 1H), 8.11 (t, 1H), 8.20 (s, 1H), 8.31 (s, 1H), 13.01 
(s, 1H). 
MS (ESIpos) m/z. 485 M+H". 

Example 5 

4-(1H-Indazol-5-ylamino)-N-phenyl-5,6,7,8-tetra 
hydro 1 benzothieno2,3-dipyrimidine-7-carboxam 

ide 

O HN 

( -? Or S 4 
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To a mixture of 4-(1H-indazol-5-ylamino)-5,6,7,8-tetra 

hydro 1 benzothieno2,3-dipyrimidine-7-carboxylic acid 
(400 mg) and aniline (399 uL) in N,N-dimethylformamide 
(12 mL) was added N,N-diisopropylethylamine (915 uL), 
followed by T3P (propylphosphinic anhydride: 3.13 mL of 
a 50% solution in ethyl acetate), and the mixture was stirred 
for 4h at 60° C. To drive the reaction to completion, aniline 
(199 uL) was added, followed by N,N-diisopropylamine 
(458 uL), and T3P (0.78 mL of a 50% solution in ethyl 
acetate), and the mixture was stirred for another 4 h at 40° 
C. The mixture was concentrated in vacuo and the residue 

was purified by preparative HPLC (Method P1) to give 255 
mg of the target compound. 

'H-NMR (300 MHz, DMSO-d): 8 ppm=1.85-198 (m, 
1H), 2.16-2.30 (m. 1H), 2.84-3.42 (m, 5H, partly overlapped 
with water signal), 7.05 (t, 1H), 7.32 (t, 2H), 7.46-7.57 (m, 
2H), 7.65 (d. 2H), 8.00 (s, 1H), 8.06 (s, 1H), 8.25 (s, 1H), 
8.32 (s, 1H), 10.10 (s, 1H), 13.03 (br. S., 1H). 
MS (ESIpos) m/z. 441 M+H". 

Example 6 

4-(1H-Indazol-5-ylamino)-N-isopropyl-5,6,7,8-tetra 
hydro 1 benzothieno2,3-dipyrimidine-7-carboxam 

ide 

H 
N 
M 
N 

A 
O HN 

HC 

)-N n N H 

H3C S e 

To a mixture of 4-(1H-indazol-5-ylamino)-5,6,7,8-tetra 
hydro 1 benzothieno2,3-dipyrimidine-7-carboxylic acid 
(500mg) and isopropylamine (443 uL) in N,N-dimethylfor 
mamide (14 mL) was added N,N-diisopropylethylamine 
(1.09 mL), followed by T3P (propylphosphinic anhydride: 
3.71 mL of a 50% solution in ethyl acetate), and the mixture 
was stirred overnight at RT. Water was added, and the 
Supernatant was decanted. The residue was purified by 
preparative HPLC (Method P1) to give 226 mg of the target 
compound. 
'H-NMR (300 MHz, DMSO-d): 8 ppm=1.09 (d. 6H), 

1.75-1.90 (m, 1H), 2.00-2.14 (m. 1H), 2.56-2.68 (m. 1H), 
2.86-2.98 (m, 2H), 3.05-3.28 (m, 1H), 3.80-3.96 (m, 1H), 
7.45-7.57 (m, 2H), 7.83 (d. 1H), 7.98 (s, 1H), 8.06 (s, 1H), 
8.20 (s, 1H), 8.31 (s, 1H), 13.01 (br. S., 1H). 
MS (ESIpos) m/z 407 M+H". 
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Example 7 

N-(Cyclopropylmethyl)-4-(1H-indazol-5-ylamino)- 
5,6,7,8-tetrahydro 1 benzothieno 2,3-dipyrimidine 

7-carboxamide 

Y. 
M 

O HN 

To a mixture of 4-(1H-indazol-5-ylamino)-5,6,7,8-tetra 
hydrollbenzothieno2,3-dipyrimidine-7-carboxylic acid 
(500 mg) and cyclopropylmethylamine (451 uL) in N.N- 
dimethylformamide (14 mL) was added N,N-diisopropyl 
ethylamine (1.09 mL), followed by T3P (propylphosphinic 
anhydride; 3.71 mL of a 50% solution in ethyl acetate), and 
the mixture was stirred overnight at RT. To drive the reaction 
to completion, additional portions of cyclopropylmethylam 
ine (451 uL), N,N-diisopropylamine (1.09 mL), and T3P 
(3.71 mL of a 50% solution in ethyl acetate) were added, and 
stirring at 60° C. was continued for 4 h. The mixture was 
added to water, and the precipitated crude product was 
isolated by filtration to give the target compound (510 mg) 
in Sufficient purity for further processing. 
'H-NMR (300 MHz, DMSO-d): 8 ppm=0.09-0.24 (m, 

2H), 0.35-0.49 (m, 2H), 0.81-1.01 (m, 1H), 1.74-193 (m, 
1H), 2.02-2.16 (m. 1H), 2.61-2.75 (m. 1H), 2.88-3.05 (m, 
4H), 3.08-3.28 (m, 2H), 7.44-7.58 (m, 2H), 7.94-8.12 (m, 
3H), 8.20 (s, 1H), 8.31 (s, 1H), 13.00 (br. s., 1H). 
MS (ESIpos) m/z. 419 M+H". 

Example 8 

25 4-(1H-Indazol-5-ylamino)-5,6,7,8-tetrahydrol 
benzothieno2,3-dipyrimidin-7-yl)(4-methylpiper 

azin-1-yl)methanone 
H 
N 
N 
N 

M 
O HN 

- C ) \,-- 
H.C. 
To a mixture of 4-(1H-indazol-5-ylamino)-5,6,7,8-tetra 

hydrollbenzothieno2,3-dipyrimidine-7-carboxylic acid 
(500mg) and 1-methylpiperazine (755 mg) in N,N-dimeth 
ylformamide (14 mL) was added N,N-diisopropylethylam 
ine (1.36 mL), followed by T3P (propylphosphinic anhy 
dride; 4.64 mL of a 50% solution in ethyl acetate), and the 
mixture was stirred at 60° C. for 2 hrs. Since addition of 
water did not lead to product precipitation, the crude product 
was partitioned between 0.75 M aqueous sodium carbonate 
and dichloromethane, extracted with dichloromethane again, 
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52 
and the combined organic layers were dried over Sodium 
Sulfate and evaporated. After concentration in vacuo, the 
residue was purified by preparative HPLC (Method P2) to 
give 436 mg of the target compound. 
'H-NMR (300 MHz, DMSO-d): 8 ppm=1.71-1.89 (m, 

1H), 1.96-2.11 (m, 1H), 2.25-2.42 (m, 4H), 2.82-3.05 (m, 
2H), 3.11-3.35 (m, 6H), 3.46-3.63 (m, 4H), 7.45-7.55 (m, 
2H), 7.99 (s, 1H), 8.05 (s, 1H), 8.14 (s, 1H), 8.18 (s, 1H), 
8.31 (s, 1H), 12.99 (br. s., 1H). 
MS (ESIpos) m/z 448 M+H". 

Example 9 

4-(1H-indazol-5-ylamino)-N-3-(trifluoromethyl) 
benzyl-5,6,7,8-tetrahydrollbenzothieno2,3-dpy 

rimidine-7-carboxamide 

H 
N 

Y. 
M 

O HN 

n N N 

F S % 
F 

F 

To a mixture of 4-(1H-indazol-5-ylamino)-5,6,7,8-tetra 
hydrollbenzothieno2,3-dipyrimidine-7-carboxylic acid 
(500 mg) and 3-(trifluoromethyl)benzylamine (1.14 g) in 
N,N-dimethylformamide (14 mL) was added N,N-diisopro 
pylethylamine (1.36 mL), followed by T3P (propylphos 
phinic anhydride; 4.64 mL of a 50% solution in ethyl 
acetate), and the mixture was stirred at 60° C. for 2 h. After 
slight concentration in vacuo, the product was stirred with 
water overnight and the crude product was isolated by 
filtration. Preparative HPLC (Method P3) gave 510 mg of 
the target compound. 
'H-NMR (300 MHz, DMSO-d): 8 ppm=1.78-196 (m, 

1H), 2.08-2.21 (m. 1H), 2.70-2.84 (m. 1H), 2.95-3.04 (m, 
2H), 3.09-3.36 (m. 2H, overlaps with water signal), 4.42 (d. 
2H), 7.45-7.68 (m, 6H), 7.99 (s, 1H), 8.06 (s, 1H), 8.18-8.26 
(m. 1H), 8.31 (s, 1H), 8.67 (t, 1H), 12.98 (br. s. 1H). 
MS (ESIpos) m/z 523 M+H". 

Example 10 

4-(1H-indazol-5-ylamino)-N,N-dimethyl-5,6,7,8- 
tetrahydro 1 benzothieno 2,3-dipyrimidine-7-car 

boxamide 

H 
N 
N 
M N 

O HN 

n 
HC-N N 

CH3 S e 
N 
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To a mixture of 4-(1H-indazol-5-ylamino)-5,6,7,8-tetra 
hydrollbenzothieno2,3-dipyrimidine-7-carboxylic acid 
(200 mg) and dimethyl ammonium chloride (223 mg, 5 eq.) 
in N,N-dimethylformamide (12 mL) was added N,N-diiso 
propylethylamine (0.95 mL), followed by T3P (propylphos 
phinic anhydride; 1.63 mL of a 50% solution in ethyl 
acetate), and the mixture was stirred at 40°C. for 3 h. After 
cooling to room temperature, the mixture was concentrated 
and the residue was purified by preparative HPLC (Method 
P2) to give 77 mg of the target compound. 

H-NMR (300 MHz, DMSO-d): 8 ppm=1.67-1.86 (m, 
1H), 2.00-2.13 (m, 1H), 2.88 (s, 3H), 2.88-2.98 (m, 2H), 
3.10 (s.3H), 3.14-3.35 (m, 3H, overlaps with water signal), 
7.45-7.56 (m, 2H), 7.99 (s, 1H), 8.06 (s, 1H), 8.21 (s, 1H), 
8.31 (s, 1H), 13.03 (br. s. 1H). 
MS (ESIpos) m/z–393 M+H". 

Example 11 

4-(1H-indazol-5-ylamino)-N-methyl-5,6,7,8-tetra 
hydro 1 benzothieno2,3-dipyrimidine-7-carboxam 

ide 

To a mixture of 4-(1H-indazol-5-ylamino)-5,6,7,8-tetra 
hydrollbenzothieno2,3-dipyrimidine-7-carboxylic acid 
(150 mg) and N,N-diisopropylethylamine (0.29 mL) in 
N,N-dimethylformamide (6 mL) was added methyl ammo 
nium chloride (83 mg 3 eq.), followed by T3P (propylphos 
phinic anhydride: 0.29 mL of a 50% solution in ethyl 
acetate), and the mixture was stirred at RT for 18 h. To drive 
the reaction to completion, additional portions of N.N- 
diisopropylethylamine (0.29 mL), methyl ammonium chlo 
ride (83 mg), and T3P (propylphosphinic anhydride; 0.29 
mL of a 50% solution in ethyl acetate) were added and the 
mixture was stirred at 60° C. for 6 h. After cooling to room 
temperature, water (0.5 mL) was added, and the mixture was 
concentrated in vacuo. The residue was purified by prepara 
tive HPLC (Method P1) to give 41 mg of the target com 
pound. 

"H NMR (400 MHz, DMSO-d) 8 ppm 1.76-1.89 (m, 
1H), 2.04-2.14 (m, 1H), 2.63 (d. 3H), 2.61-2.69 (m, 1H), 
2.90-2.98 (m, 2H), 3.08-3.33 (m, 2H, overlaps with water 
signal), 7.46-7.55 (m, 2H), 7.94 (q, 1H), 7.99 (s, 1H), 8.05 
(s, 1H), 8.20 (s, 1H), 8.31 (s, 1H), 12.99 (br. s. 1H). 
MS (ESIpos) m/z-379 M--H". 
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Example 12 

4-(1H-indazol-5-ylamino)-N-(2-methoxyphenyl)-5, 
6,7,8-tetrahydrollbenzothieno2,3-dipyrimidine-7- 

carboxamide 

H 
N 
M 
N 

A 
O HN 

N 

S 4. 
O-CH 

To a mixture of 4-(1H-indazol-5-ylamino)-5,6,7,8-tetra 
hydro 1 benzothieno2,3-dipyrimidine-7-carboxylic acid 
(150 mg) and ortho-methoxyaniline (56 mg, 1.1 eq.) in 
N,N-dimethylformamide (6 mL) was added N,N-diisopro 
pylethylamine (0.11 mL), followed by T3P (propylphos 
phinic anhydride: 0.29 mL of a 50% solution in ethyl 
acetate), and the mixture was stirred at RT for 48 h. To drive 
the reaction to completion, additional portions of ortho 
methoxyaniline (167 mg, 3.3 eq.), N,N-diisopropylethylam 
ine (0.32 mL), and T3P (propylphosphinic anhydride: 0.88 
mL of a 50% solution in ethyl acetate) were added and the 
mixture was stirred at 80° C. for 5 h. The crude product 
mixture was purified by preparative HPLC (Method P1) to 
give 58 mg of the target compound. 

H-NMR (300 MHz, DMSO-d): 8 ppm=1.81-2.01 (m, 
1H), 2.13-2.29 (m. 1H), 2.83-3.35 (m, 5H, partly overlapped 
with water signal), 3.84 (s, 3H), 6.86-6.96 (m. 1H), 7.01 
7.14 (m, 2H), 7.45-7.57 (m, 2H), 7.92-8.02 (m, 2H), 8.06 (s, 
1H), 8.25 (s, 1H), 8.32 (s, 1H), 9.33 (s, 1H), 13.04 (br. s. 
1H). 
MS (ESIpos) m/z 471 M+H". 

Example 13 

4-(1H-indazol-5-ylamino)-N-(3-methoxyphenyl)-5, 
6,7,8-tetrahydrollbenzothieno2,3-dipyrimidine-7- 

carboxamide 

Y. JOC O HN 

N NN 

HC-O 

To a mixture of 4-(1H-indazol-5-ylamino)-5,6,7,8-tetra 
hydro 1 benzothieno2,3-dipyrimidine-7-carboxylic acid 
(150 mg) and meta-methoxyaniline (56 mg, 1.1 eq.) in 
N,N-dimethylformamide (6 mL) was added N,N-diisopro 
pylethylamine (0.11 mL), followed by T3P (propylphos 
phinic anhydride: 0.29 mL of a 50% solution in ethyl 
acetate), and the mixture was stirred at 80° C. for 3 h. To 
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drive the reaction to completion, additional portions of 
meta-methoxyaniline (176 mg, 3.5 eq.), N,N-diisopropyl 
ethylamine (0.25 mL), and T3P (propylphosphinic anhy 
dride: 0.86 mL of a 50% solution in ethyl acetate) were 
added and the mixture was stirred at RT for 48 h. The crude 
product mixture was purified by preparative HPLC (Method 
P1) to give 70 mg of the target compound. 

H-NMR (300 MHz, DMSO-d): 8 ppm=1.82-2.03 (m, 
1H), 2.14-2.31 (m. 1H), 2.83-3.37 (m, 5H, partly overlapped 
with water signal), 3.73 (s.3H), 6.58-6.68 (m, 1H), 7.19 (s. 
2H), 7.33-742 (m, 1H), 7.46-7.58 (m, 2H), 7.99 (s, 1H), 
8.06 (s, 1H), 8.26 (s, 1H), 8.32 (s, 1H), 10.10 (s, 1H), 13.05 
(br. s. 1H). 
MS (ESIpos) m/z 471 M+H". 

Example 14 

4-(1H-indazol-5-ylamino)-N-(4-methoxyphenyl)-5, 
6,7,8-tetrahydrollbenzothieno2,3-dipyrimidine-7- 

carboxamide 

H 
N 

Y. ICC O HN 

HC 
Yo N NN 

S N 

To a mixture of 4-(1H-indazol-5-ylamino)-5,6,7,8-tetra 
hydrollbenzothieno2,3-dipyrimidine-7-carboxylic acid 
(150 mg) and para-methoxyaniline (56 mg, 1.1 eq.) in 
N,N-dimethylformamide (6 mL) was added N,N-diisopro 
pylethylamine (0.11 mL), followed by T3P (propylphos 
phinic anhydride: 0.29 mL of a 50% solution in ethyl 
acetate), and the mixture was stirred at RT for 45 min, 
followed by 7 h at 80°C. To drive the reaction to comple 
tion, additional portions of para-methoxyaniline (167 mg, 
3.3 eq.), N,N-diisopropylethylamine (0.32 mL), and T3P 
(propylphosphinic anhydride: 0.88 mL of a 50% solution in 
ethyl acetate) were added and the mixture was stirred at 70° 
C. for 3 h. After cooling to room temperature, the mixture 
was concentrated in vacuo. The residue was purified by 
preparative HPLC (Method P1) to give 48 mg of the target 
compound. 

'H-NMR (300 MHz, DMSO-d): 8 ppm=1.83-2.02 (m, 
1H), 2.14-2.29 (m. 1H), 2.80-3.40 (m, 5H, partly overlapped 
with water signal), 3.72 (s, 3H), 6.89 (d. 2H), 7.46-7.59 (m, 
4H), 7.99 (s, 1H), 8.06 (s, 1H), 8.25 (s, 1H), 8.32 (s, 1H), 
9.96 (s, 1H), 13.04 (br. s. 1H). 
MS (ESIpos) m/z 471 M+H". 
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Example 15 

4-(1H-indazol-5-ylamino)-N-(2-methylphenyl)-5,6, 
7,8-tetrahydro 1 benzothieno 2,3-dipyrimidine-7- 

carboxamide 
H 
N 
N 
N 

M 
O HN 

S 4. 
CH3 

To a mixture of 4-(1H-indazol-5-ylamino)-5,6,7,8-tetra 
hydro 1 benzothieno2,3-dipyrimidine-7-carboxylic acid 
(150 mg) and ortho-toluidine (176 mg, 4 eq.) in N.N- 
dimethylformamide (6 mL) was added N,N-diisopropyleth 
ylamine (0.34 mL), followed by T3P (propylphosphinic 
anhydride; 1.17 mL of a 50% solution in ethyl acetate), and 
the mixture was stirred at 80° C. for 24 h. To drive the 
reaction to completion, additional portions of ortho-tolui 
dine (176 mg, 4 eq.), N,N-diisopropylethylamine (0.34 mL), 
and T3P (propylphosphinic anhydride; 1.17 mL of a 50% 
solution in ethyl acetate) were added and the mixture was 
stirred at 80° C. for 6 h. After cooling to room temperature, 
the mixture was concentrated in vacuo. The residue was 
purified by preparative HPLC (Method P1) to give 81 mg of 
the target compound. 
'H-NMR (300 MHz, DMSO-d): 8 ppm=1.86-2.04 (m, 

1H), 2.18-2.32 (m. 1H), 2.23 (s, 3H), 2.91-3.42 (m, 5H, 
partly overlapped with water signal), 7.06-7.27 (m, 3H), 
7.40 (br. d, 1H), 7.47-7.58 (m, 2H), 8.00 (s, 1H), 8.07 (s, 
1H), 8.26 (s, 1H), 8.32 (s, 1H), 9.48 (s, 1H), 13.04 (br. S., 
1H). 
MS (ESIpos) m/z 455 M+H". 

Example 16 

4-(1H-indazol-5-ylamino)-N-(3-methylphenyl)-5,6, 
7,8-tetrahydro 1 benzothieno 2,3-dipyrimidine-7- 

carboxamide 

H 
N 
N 
N 

A 
O HN 

S 4. 
HC 

To a mixture of 4-(1H-indazol-5-ylamino)-5,6,7,8-tetra 
hydro 1 benzothieno2,3-dipyrimidine-7-carboxylic acid 
(680 mg) and meta-toluidine (1.04 g. 6 eq.) in N,N-dimeth 
ylformamide (24 mL) was added N,N-diisopropylethylam 
ine (1.7 mL), followed by T3P (propylphosphinic anhydride: 
5.8 mL of a 50% solution in ethyl acetate), and the mixture 
was stirred at 50° C. for 4 h. The mixture was then added to 
water, the precipitated crude product was isolated by filtra 
tion and purified by preparative HPLC (Method P3) to give 
525 mg of the target compound. 
'H-NMR (300 MHz, DMSO-d): 8 ppm=1.81-2.01 (m, 

1H), 2.14-2.33 (m. 1H), 2.28 (s, 3H), 2.83-3.40 (m, 5H, 
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partly overlapped with water signal), 6.87 (br. d. 1H), 7.19 
(t, 1H), 7.42(br. d, 1H), 747-7.58 (m, 3H), 8.00 (s, 1H), 8.06 
(s, 1H), 8.25 (s, 1H), 8.32 (s, 1H), 10.03 (s, 1H), 13.04 (s, 
1H). 
MS (ESIpos) m/z 455 M+H". 

Example 17 

4-(1H-indazol-5-ylamino)-N-(4-methylphenyl)-5,6, 
7,8-tetrahydrollbenzothieno2,3-dipyrimidine-7- 

carboxamide 

H 
N 
v 
N 

M 
O HN 

S % 

To a mixture of 4-(1H-indazol-5-ylamino)-5,6,7,8-tetra 
hydrollbenzothieno2,3-dipyrimidine-7-carboxylic acid 
(150 mg) and para-toluidine (176 mg, 4 eq.) in N.N- 
dimethylformamide (6 mL) was added N,N-diisopropyleth 
ylamine (0.34 mL), followed by T3P (propylphosphinic 
anhydride; 1.17 mL of a 50% solution in ethyl acetate), and 
the mixture was stirred at 80° C. for 18 h. To drive the 
reaction to completion, additional portions of para-toluidine 
(176 mg. 4 eq.), N,N-diisopropylethylamine (0.34 mL), and 
T3P (propylphosphinic anhydride; 1.17 mL of a 50% solu 
tion in ethyl acetate) were added and the mixture was stirred 
at 80° C. for 2 h. After cooling to room temperature, the 
mixture was added to water, the precipitated crude product 
was isolated by filtration and then purified by preparative 
HPLC (Method P3) to give 41 mg of the target compound. 

Exam 
ple Structure 

19 

O 
S 

NH 

CH3 

5 

10 

15 

25 

30 

35 
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H-NMR (300 MHz, DMSO-d): 8 ppm=1.83-2.01 (m, 

1H), 2.15-2.31 (m. 1H), 2.26 (s, 3H), 2.82-3.41 (m, 5H, 
partly overlapped with water signal), 7.12 (d. 2H), 7.44-7.59 
(m, 4H), 8.00 (s, 1H), 8.06 (s, 1H), 8.23 (s, 1H), 8.32 (s, 1H), 
9.98 (s, 1H), 13.01 (br. s., 1H). 
MS (ESIpos) m/z 455 M+H". 

Example 18 

N-(3-Fluorobenzyl)-4-(1H-indazol-5-ylamino)-5,6,7, 
8-tetrahydro 1 benzothieno-2,3-dipyrimidine-7- 

carboxamide 

NH 

- O HN Or S 4. 

To a mixture of 4-(1H-indazol-5-ylamino)-5,6,7,8-tetra 
hydro 1 benzothieno2,3-d-pyrimidine-7-carboxylic acid 
(55 mg) and N,N-diisopropylamine (0.08 mL) in N.N- 
dimethylformamide (1 mL) was added 1-(3-fluorophenyl) 
methanamine (24 mg), followed by T3P (propylphosphinic 
anhydride: 0.07 mL of a 50% solution in N,N-dimethylfor 
mamide). The mixture was shaken over night at RT. 
The obtained mixture was subjected to HPLC purification 

to yield 10 mg of the title compound solid material. 
LC-MS (Method A1): R-1.0 min: MS (ESIpos) m/z 473 

M+H". 
The compounds in Table 1 were prepared, purified and 

analysed in analogy to example 18. 

TABLE 1. 

MW 
found 

M + H+ 

retention 
time 

IUPAC Name min 

4-(1H-indazol-5- 
ylamino)-N-(3- 
methoxybenzyl)- 
5,6,7,8- 
tetrahydro1 
benzothieno 
2,3-dpyrimidine 
7-carboxamide 

O.98 485 

NH 
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Example 53 

Ethyl 4-(6-chloro-1H-indazol-5-yl)amino-5,6,7,8- 
tetrahydro 1 benzothieno 2,3-dipyrimidine-7-car 

boxylate 

C 

Y 
M 

O HN 

H3C 
M n O N 

S e 
To a mixture of ethyl 4-(1H-indazol-5-ylamino)-5,6,7,8- 

tetrahydro 1 benzothieno 2,3-dipyrimidine-7-carboxylate 
(650 mg) and 5-amino-6-chloroindazole (422 mg, 1.15 eq) 
in ethanol (8.0 mL) were added 4 A molecular sieves (2 g), 
followed by a 4N solution of hydrogen chloride in dioxane 
(821 uL. 1.5 eq). The mixture was heated to reflux for 16 h 
and added to water after cooling to room temperature. The 
precipitate was isolated by filtration and triturated with 
DMSO. Insolubles were removed by filtration, the filtrate 
was concentrated in vacuo to give the crude product which 
was purified by preparative HPLC (Method P4) yielding 35 
mg of the target compound. 
'H-NMR (300 MHz, DMSO-d): 8 ppm=1.22 (t, 3H), 

1.89-2.05 (m. 1H), 2.16-2.31 (m. 1H), 2.89-3.30 (m, 5H, 
partly overlapped with water signal), 4.14 (q, 2H), 7.77 (s. 
1H), 8.07-8.16 (m, 2H), 8.25 (s, 1H), 8.29 (s, 1H), 13.21 (br. 
S., 1H). 
MS (ESIpos) m/z–428 (Cl), 430 (7Cl). M+H". 

Example 54 

Ethyl 4-(6-fluoro-1H-indazol-5-yl)amino-5,6,7,8- 
tetrahydro 1 benzothieno 2,3-dipyrimidine-7-car 

boxylate 

F 

Y. 
A 

O HN 

H3C 
M n O N 

S e 
To a mixture of ethyl 4-chloro-5,6,7,8-tetrahydrollben 

Zothieno2,3-dipyrimidine-7-carboxylate (1.36 g, for a 
preparation see e.g. WO 2005/010008, example 14, steps 1 
to 3) and 5-amino-6-fluoroindazole (0.76 g, 1.1 eq) in 
ethanol (30 mL) were added molecular sieves (4 A, 1 g), and 
a 4N solution of hydrogen chloride in dioxane (1.7 mL, 1.5 
eq.). The mixture heated to reflux with stirring for 18 h. After 
cooling to room temperature, the mixture was added to 
water, the precipitate was filtered off and was triturated with 
methanol. The residue was treated with hot DMSO, all 
insolubles were filtered off and the filtrate was evaporated to 
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give the crude target compound Sufficiently pure for the 
following step (1.5 g). An analytical sample was obtained by 
preparative HPLC purification (Method P4). 
'H-NMR (400 MHz, DMSO-d): 8 ppm=1.23 (t, 3H), 

1.88-2.03 (m, 1H), 2.16-2.28 (m. 1H), 2.91-3.26 (m, 5H, 
partly overlapped with water signal), 4.14 (q, 2H), 7.43 (d. 
1H), 8.01 (d. 1H), 8.11 (s, 1H), 8.22 (s, 1H), 8.27 (s, 1H), 
13.12 (br. S., 1H). 
MS (ESIpos) m/z.412 M+H". 

Example 55 

4-(6-Fluoro-1H-indazol-5-yl)amino-5,6,7,8-tetra 
hydro 1 benzothieno2,3-dipyrimidine-7-carboxylic 

acid 

F 

Y 
/ 

O HN 

HO NN 

S e 
To ethyl 4-(6-fluoro-1H-indazol-5-yl)amino-5,6,7,8-tet 

rahydrollbenzothieno2,3-dipyrimidine-7-carboxylate 
(1.35 g) in ethanol (30 mL) was added 10 Naqueous sodium 
hydroxide (6.6 mL. 20 eq) and the mixture was stirred at RT 
for 2 h. Water was added, and the mixture was extracted with 
dichloromethane. The aqueous layer was acidified with 2 N 
aqueous hydrochloric acid. The crude product precipitated 
and was then triturated with diethyl ether to give 677 mg of 
the target compound. 
'H-NMR (300 MHz, DMSO-d): 8 ppm=1.83-2.05 (m, 

1H), 2.13-2.32 (m. 1H), 2.79-3.26 (m, 5H, partly overlapped 
with water signal), 7.44 (d. 1H), 8.02 (d. 1H), 8.11 (d. 1H), 
8.22 (s, 1H), 8.27 (s, 1H), 12.61 (br. s. 1H), 13.02 (br. s. 
1H). 
MS (ESIpos) m/z. 384 M+H". 

Example 56 

Ethyl 4-(6-methoxy-1H-indazol-5-yl)amino-5,6,7, 
8-tetrahydro 1 benzothieno2,3-dipyrimidine-7-car 

boxylate 

CH3 

O 

Y 
M 

O HN 

H3C 
\-0 NN 

S e 
To a mixture of ethyl 4-chloro-5,6,7,8-tetrahydrollben 

Zothieno2,3-dipyrimidine-7-carboxylate (473 mg, for a 
preparation see e.g. WO 2005/010008, example 14, steps 1 
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to 3) and 5-amino-6-methoxyindazole (300 mg, 1.15 eq) in 
ethanol (6.0 mL) were added molecular sieves (4 A, 2 g), 
and a 4 N solution of hydrogen chloride in dioxane (0.63 
mL, 1.6 eq.). The mixture heated to reflux with stirring for 
16 h. Molecular sieves were removed by filtration, and the 
filtrate was concentrated, re-dissolved in DMSO, and filtered 
again. Concentration in vacuo and purification by prepara 
tive HPLC (Method P3, elution impeded by poor solubility) 
gave 40 mg of the target compound as a brownish Solid. 

H-NMR (400 MHz, DMSO-d): 8 ppm=1.23 (t, 3H), 
1.87-2.04 (m. 1H), 2.26-2.38 (m. 1H), 2.88-3.26 (m, 5H, 
partly overlapped with water signal), 3.98 (s.3H), 4.07-4.21 
(m. 2H), 7.09 (s, 1H), 8.00 (s, 1H), 8.20 (s, 1H), 8.46 (s, 1H), 
8.77 (s, 1H), 12.84 (br. s., 1H). 
MS (ESIpos) m/z 424 M+H". 

Example 57 

4-(6-Methoxy-1H-indazol-5-yl)amino-5,6,7,8-tet 
rahydrollbenzothieno 2,3-dipyrimidine-7-carbox 

ylic acid 

CH3 

O 

Y 
M 

O HN 

HO NN 

2 S N 

To a mixture of ethyl 4-chloro-5,6,7,8-tetrahydrollben 
Zothieno2,3-dipyrimidine-7-carboxylate (1.19 g) and 
5-amino-6-methoxyindazole (750 mg, 1.15 eq) in ethanol 
(25 mL) were added molecular sieves (4 A, 2 g), and a 4N 
solution of hydrogen chloride in dioxane (1.50 mL, 1.5 eq.). 
The mixture heated to reflux with stirring for 16 h. After 
cooling to room temperature, the mixture was filtered, and 
the residue was triturated with ethanol. The residue was 

discarded, and the filtrate was concentrated in vacuo, re 
dissolved in ethanol (30 mL), and treated with 10 Naqueous 
sodium hydroxide (7.56 mL). The mixture was stirred for 2 
hat room temperature and was then diluted with water (100 
mL), extracted with dichloromethane, and the aqueous layer 
was then acidified with aqueous hydrochloric acid. The 
precipitate was isolated and triturated with diethyl ether and 
then subjected to preparative HPLC (Method P1). As in the 
preceding example, product elution was impeded by poor 
solubility of the target compound, which was isolated in 
three batches (overall 70 mg) involving repeated rinsing of 
the column. 

'H-NMR (300 MHz, DMSO-d): 8 ppm=1.85-2.05 (m, 
1H), 2.22-2.30 (m. 1H), 2.80-3.25 (m, 5H, partly overlapped 
with water signal), 3.98 (s, 3H), 7.08 (s, 1H), 8.00 (s, 1H), 
8.23 (s, 1H), 8.46 (s, 1H), 8.75 (s, 1H), 12.78 (br. S., 2H). 
MS (ESIpos) m/z 396 M+H". 
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Example 58 

N-Ethyl-4-(6-methoxy-1H-indazol-5-yl)amino-5,6, 
7,8-tetrahydro 1 benzothieno 2,3-dipyrimidine-7- 

carboxamide 

CH3 

O 

N 
M N 

O HN 

n 
N N 

/ ii 
H3C S 2 

N 

To a mixture of 4-(6-methoxy-1H-indazol-5-yl)amino 
5,6,7,8-tetrahydro 1 benzothieno2,3-dipyrimidine-7-car 
boxylic acid (50 mg) and N,N-diisopropylethylamine (88 
uL) in N,N-dimethylformamide (2.0 mL) was added ethyl 
ammonium chloride (31 mg), followed by T3P (propylphos 
phinic anhydride; 90 uL of a 50% solution in ethyl acetate), 
and the resulting mixture was stirred for 18 h at RT. Water 
was added, the mixture was concentrated in vacuo and the 
residue was purified by preparative HPLC (Method P1) to 
give 28 mg of the target compound. 
'H-NMR (300 MHz, DMSO-d): 8 ppm=1.05 (t, 3H), 

1.76-1.98 (m, 1H), 2.11-2.29 (m. 1H), 2.57-2.75 (m. 1H), 
2.87-3.28 (m, 6H, partly overlapped with water signal), 3.98 
(s, 3H), 7.09 (s, 1H), 8.00 (s. 2H), 8.23 (s, 1H), 8.46 (s, 1H), 
8.78 (s, 1H), 12.82 (br. s. 1H). 
MS (ESIpos) m/z 423 M+H". 

Example 59 

N-Isopropyl-4-(6-methyl-1H-indazol-5-yl)amino 
5,6,7,8-tetrahydro 1 benzothieno 2,3-dipyrimidine 

7-carboxamide 

H 
N 

Y 
M 

O HN 

H3C 
n 

)-N N H 

HC S e 

To a mixture of 4-chloro-N-isopropyl-5,6,7,8-tetrahydro 
1)benzothieno 2,3-dipyrimidine-7-carboxamide (300 mg. 
see Intermediate 2A) and 6-methyl-1H-indazol-5-amine 
(225 mg, 1.5 eq) in ethanol (10 mL) was added a 4 N 
Solution of hydrogen chloride in dioxane (48 uL, 0.2 eq), and 
the mixture was heated subsequently to 80° C. for 2 h 
(reflux, no turnover detected), followed by 1 h at 130° C. 
(microwave oven, partial turnover). Additional heating for 4 
h at 150° C. in a microwave oven gave complete turnover. 
After cooling to room temperature, the mixture was con 
centrated in vacuo and the residue was purified by prepara 
tive HPLC (method P1) to give 145 mg of the target 
compound. 





US 9,540,392 B2 
87 

-continued 
H F 
N 

N^ M s 
NH NH 

21 K N \ 
s S 

60 mg (194 umol) (RS)-4-chloro-N-isopropyl-5,6,7,8- 
tetrahydro 1 benzothieno 2,3-dipyrimidine-7-carboxamide 
(prepared according to intermediate example 2a) were trans 
formed in analogy to example 1 using 6-fluoro-1H-indazol 
5-amine to give after working up and purification 8.4 mg 
(9%) of the title compound. 
'H-NMR (DMSO-d): 8=1.08 (6H), 1.87 (1H), 2.17 (1H), 

2.62 (1H), 2.93 (2H), 3.10 (1H), 3.25 (1H), 3.87 (1H), 3.97 
(3H), 7.09 (1H), 7.83 (1H), 7.99 (1H), 8.22 (1H), 8.46 (1H), 
8.78 (1H), 12.83 (1H) ppm. 

Example 64 

(RS)-4-(6-Methoxy-1H-indazol-5-yl)amino-N,N- 
dimethyl-5,6,7,8-tetrahydro 1 benzothieno 2,3-d 

pyrimidine-7-carboxamide 

N? N 
N 

NH O 
His 

21 
N OH 

N S 

On 
N 

NH O 

N21 N N 

sus / N 

200 mg (506 umol) (RS)-4-(6-methoxy-1H-indazol-5-yl) 
amino-5,6,7,8-tetrahydro 1 benzothieno 2,3-dipyrimidine 
7-carboxylic acid (prepared according to example 57) were 
transformed in analogy to intermediate example 2a using 
N-methylmethanamine to give after working up and purifi 
cation 167 mg (74%) of the title compound. 
'H-NMR (DMSO-d): 8=1.83 (1H), 2.14 (1H), 2.87 (3H), 

2.89-2.99 (2H), 3.10 (3H), 3.14-3.25 (3H), 3.98 (3H), 7.09 
(1H), 7.99 (1H), 8.21 (1H), 8.45 (1H), 8.77 (1H), 12.83 (1H) 
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Example 65 

(RS)-4-(6-Methoxy-1H-indazol-5-yl)amino-5.6.7. 
8-tetrahydro1 benzothieno 2,3-dipyrimidin-7-y1}(4- 

methylpiperazin-1-yl)methanone 

H O 
N N 

N 

NH O 
Her 

21 
N N OH 

s S 

ON 
N 

NH O 

N21 N 

sus O 
200 mg (506 umol) (RS)-4-(6-methoxy-1H-indazol-5-yl) 

amino-5,6,7,8-tetrahydro 1 benzothieno 2,3-dipyrimidine 
7-carboxylic acid (prepared according to example 57) were 
transformed in analogy to intermediate example 2a using 
1-methylpiperazine to give after working up and purification 
197.6 mg (78%) of the title compound. 
'H-NMR (DMSO-d): 8=1.82 (1H), 2.09 (1H), 2.17 (3H), 

2.25 (2H), 2.32 (2H), 2.83-3.00 (2H), 3.12-3.25 (3H), 3.48 
(2H), 3.56 (2H), 3.95 (3H), 7.06 (1H), 7.97 (1H), 8.18 (1H), 
8.43 (1H), 8.74 (1H), 12.82 (1H) ppm. 

Example 66 

(RS)-4-(6-Methoxy-1H-indazol-5-yl)amino-N- 
(propan-2-yl)-5,6,7,8-tetrahydro 1 benzothieno 2,3- 

dpyrimidine-7-carboxamide 

O 

N^ N sy 
NH NH 

N \ 
N S 
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60 mg (194 umol) (RS)-4-chloro-N-isopropyl-5,6,7,8- 
tetrahydro 1 benzothieno 2,3-dipyrimidine-7-carboxamide 
(prepared according to intermediate example 2a) were trans 
formed in analogy to example 1 using 6-methoxy-1H 
indazol-5-amine to give after working up and purification 
8.4 mg (9%) of the title compound. 
'H-NMR (DMSO-d): 8=1.08 (6H), 1.86 (1H), 2.17 (1H), 

2.62 (1H), 2.93 (2H), 3.10 (1H), 3.25 (1H), 3.87 (1H), 3.97 
(3H), 7.09 (1H), 7.83 (1H), 7.99 (1H), 8.22 (1H), 8.46 (1H), 
8.78 (1H), 12.83 (1H) ppm. 

Example 67 

N-Ethyl-4-(6-Methoxy-1H-indazol-5-yl)amino-N- 
(propan-2-yl)-5,6,7,8-tetrahydro 1 benzothieno 2,3- 

dpyrimidine-7-carboxamide 

O 

N? 
N 

NH OH -> 

N21 N O 

s S 

M 

NH 

N21 

|C) N 

40 mg (101 umol) (RS)-4-(6-methoxy-1H-indazol-5-yl) 
amino-5,6,7,8-tetrahydro 1 benzothieno 2,3-dipyrimidine 
7-carboxylic acid (prepared according to example 57) were 
transformed in analogy to intermediate example 2a using 
N-ethylpropan-2-amine to give after working up and puri 
fication 7.5 mg (15%) of the title compound. 
'H-NMR (DMSO-d): 8=1.01-1.21 (9H), 1.85 (1H), 2.07 

(1H), 2.82-3.02 (2H), 3.10-3.38 (4H), 3.96 (3H), 4.24 (1H), 
4.53 (1H), 7.06 (1H), 7.97 (1H), 8.20 (1H), 8.43 (1H), 8.76 
(1H), 12.82 (1H) ppm. 

Example 68 

4-(6-Methoxy-1H-indazol-5-yl)amino-N-methyl 
N-propyl-5,6,7,8-tetrahydrol benzothieno 2,3-d 

pyrimidine-7-carboxamide 

O 

N? 
N 

NH OH -> 

N O 

s S 
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-continued 

O 

40 mg (101 umol) (RS)-4-(6-methoxy-1H-indazol-5-yl) 
amino-5,6,7,8-tetrahydro 1 benzothieno 2,3-dipyrimidine 
7-carboxylic acid (prepared according to example 57) were 
transformed in analogy to intermediate example 2a using 
N-methylpropan-1-amine to give after working up and puri 
fication 10.4 mg (22%) of the title compound. 
'H-NMR (DMSO-d): 8–0.76-0.89 (3H), 1.40-1.60 (2H), 

1.82 (1H), 2.09 (1H), 2.89 (2H), 2.82+3.05 (3H), 3.06-3.43 
(5H), 3.95 (3H), 7.06 (1H), 7.97 (1H), 8.19 (1H), 8.43 (1H), 
8.75 (1H), 12.83 (1H) ppm. 

Example 69 

(RS)-4-6-(Propan-2-yloxy)-1H-indazol-5-yl) 
amino-5,6,7,8-tetrahydro1 benzothieno2,3-dpy 

rimidine-7-carboxylic acid 

O 

N^ 
M 

NH O He 

C N O N-Ns ( 
r 

N^ 
M 

NH O 

21 
N N OH 

sus N 

333 mg (737 umol) ethyl 4-(6-isopropoxy-1H-indazol 
5-yl)amino-5,6,7,8-tetrahydrollbenzothieno2,3-dpy 
rimidine-7-carboxylate (prepared according to intermediate 
example 69a) were transformed in analogy to intermediate 
example la to give after working up and purification 313 mg 
(95%) of the title compound. 
'H-NMR (DMSO-d): 8–1.38 (6H), 1.94 (1H), 2.22 (1H), 

2.79-3.24 (5H), 4.85 (1H), 7.08 (1H), 7.96 (1H), 8.32 (1H), 
8.49 (1H), 9.03 (1H), 12.64 (1H) ppm. 
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Example 69a 

Ethyl 4-(6-isopropoxy-1H-indazol-5-yl)amino-5,6, 
7,8-tetrahydrollbenzothieno2,3-dipyrimidine-7- 

carboxylate 

C O 

21 
N O -> 

S. 
N S ( 

O 

N^ 
N 

NH O 

21 N 

ls N O 
N 
N S ( 

500 mg (1.69 mmol) (RS)-ethyl 4-chloro-5,6,7,8-tetra 
hydrollbenzothieno2,3-dipyrimidine-7-carboxylate (pre 
pared according to WO 2005/010008, example 14, steps 1 to 
3) were transformed in analogy to example 1 using 6-iso 
propoxy-1H-indazol-5-amine (prepared according to inter 
mediate example 71b) to give after working up and purifi 
cation 370.6 mg (44%) of the title compound. 

Example 69b 

6-Isopropoxy-1H-indazol-5-amine 

NO 

N 
O 

M 

A mixture comprising 5.0 g (22.6 mmol) 6-isopropoxy 
5-nitro-1H-indazole (purchased from Tractus chemicals, 
Unit 5, 3/F Harry Industrial Building: 4951 Au Pui Wan 
Street, Fo Tan; Shatin, New Territories; Hong Kong; Email: 
contact(atractuschem.com), 100 mL ethanol and 601 mg 
palladium on charcoal (10%) was heavily stirred under an 
atmosphere of hydrogen overnight. After filtration and 
removal of the solvent, the residue was washed with diethyl 
ether to give 3.64 g (80%) of the title compound. 
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Example 70 

(RS) N,N-Dimethyl-4-6-(propan-2-yloxy)-1H 
indazol-5-yl)amino-5,6,7,8-tetrahydro 1 benzoth 

ieno 2,3-dipyrimidine-7-carboxamide 

O 

N? 
M 

NH O -> 

21 
N N OH 

s S 

r 
N? 
N 

NH O 

Na N N 

sus / N 

310 mg (732 umol) (RS)-4-6-(Propan-2-yloxy)-1H-in 
dazol-5-yl)amino-5,6,7,8-tetrahydro 1 benzothieno2,3-d 
pyrimidine-7-carboxylic acid (prepared according to inter 
mediate example 69) were transformed in analogy to 
intermediate example 2a using N-methylmethanamine to 
give after working up and purification 153.4 mg (46%) of 
the title compound. 
'H-NMR (DMSO-d): 8–1.38 (6H), 1.85 (1H), 2.06 (1H), 

2.85 (3H), 2.91 (2H), 3.07 (3H), 3.14-3.31 (3H), 4.86 (1H), 
7.09 (1H), 7.96 (1H), 8.35 (1H), 8.50 (1H), 9.04 (1H), 12.73 
(1H) ppm. 

Example 71 

(RS)-(4-Methylpiperazin-1-yl)(4-6-(propan-2- 
yloxy)-1H-indazol-5-yl)amino-5,6,7,8-tetrahydro 

1 benzothieno 2,3-dipyrimidin-7-yl)methanone 

O 

N^ 
N 

NH O -e- 

21 
N OH 

s S 
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-continued 

25 mg (59 umol) (RS)-4-6-(Propan-2-yloxy)-1H-inda 
zol-5-yl)amino-5,6,7,8-tetrahydro 1 benzothieno2,3-d 
pyrimidine-7-carboxylic acid (prepared according to inter 
mediate example 69) were transformed in analogy to 
intermediate example 2a using 1-methylpiperazine to give 
after working up and purification 18.8 mg (60%) of the title 
compound. 
'H-NMR (DMSO-d): 8=1.38 (6H), 1.87 (1H), 2.04 (1H), 

2.16 (3H), 2.20-2.37 (4H), 2.90 (2H), 3.15-3.58 (7H), 4.86 
(1H), 7.08 (1H), 7.96 (1H), 8.34 (1H), 8.50 (1H), 9.04 (1H), 
12.75 (1H) ppm. 

Example 72 

(RS) N-(Propan-2-yl)-4-6-(propan-2-yloxy)-1H 
indazol-5-yl)amino)-5,6,7,8-tetrahydrollbenzoth 

ieno 2,3-dipyrimidine-7-carboxamide 

O 

N? 
N 

NH O Hos 

21 
N N OH 
N 
N S 

O 

M 
N 
N 

NH O 

21 N SDK. H 

s S 

25 mg (59 umol) (RS)-4-6-(Propan-2-yloxy)-1H-inda 
zol-5-yl)amino-5,6,7,8-tetrahydro 1 benzothieno2,3-d 
pyrimidine-7-carboxylic acid (prepared according to inter 
mediate example 69) were transformed in analogy to 
intermediate example 2a using propan-2-amine to give after 
working up and purification 13.6 mg (47%) of the title 
compound. 
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'H-NMR (DMSO-d): 8=1.05 (6H), 1.38 (6H), 1.89 (1H), 

2.08 (1H), 2.61 (1H), 2.90 (2H), 3.12 (1H), 3.23 (1H), 3.84 
(1H), 4.86 (1H), 7.09 (1H), 7.84 (1H), 7.96 (1H), 8.33 (1H), 
8.50 (1H), 9.05 (1H), 12.75 (1H) ppm. 

Example 73 

(RS)-Methyl 4-(1H-indazol-5-ylamino)-5,6,7,8-tet 
rahydrollbenzothieno2,3-dipyrimidine-7-carboxy 

late 

H 
N 

N^ 
M 

NH OH --> 

N21 N O 

s S 
H 
N 

N? 
M 

NH O 

2 
N O 

s S 

A mixture comprising 820 mg (2.04 mmol) (RS)-4-(1H 
indazol-5-ylamino)-5,6,7,8-tetrahydrollbenzothieno2,3- 
dpyrimidine-7-carboxylic acid (prepared according to 
example 2), 50 mL tetrahydrofuran and 711 uL N-ethyl-N- 
isopropylpropan-2-amine was cooled to 3° C. A solution of 
diazomethane in diethylether was added and the mixture 
stirred for 1 hour. The solvents were removed and the 
residue washed with diethylether and propan-2-ol to give 
658 mg (85%) of the title compound. 
'H-NMR (DMSO-d): 8=1.91 (1H), 2.18 (1H), 2.89-3.25 

(5H), 3.64 (3H), 7.45 (1H), 7.49 (1H), 7.95 (1H), 8.02 (1H), 
8.17 (1H), 8.27 (1H), 13.01 (1H) ppm. 

Example 74 

(RS)-Propan-2-yl 4-(1H-indazol-5-ylamino)-5,6,7,8- 
tetrahydro 1 benzothieno 2,3-dipyrimidine-7-car 

boxylate 

C 

N21 N O Ho 

sus, 
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-continued 
H 
N 

N? 

N -( NH O 

21 N 

ls N O 
s S 

To a mixture of 1.22 g (4.10 mmol) ethyl 4-chloro-5,6, 
7,8-tetrahydrollbenzothieno2,3-dipyrimidine-7-carboxy 
late (prepared according to WO 2005/010008, example 14, 
steps 1 to 3) and 628 mg 5-aminoindazole in 40 mL 
propan-2-ol were added 1.63 mL hydrogen chloride (4N in 
dioxane). The mixture was heated to reflux with stirring for 
16 hours poured into water and extracted with dichlorometh 
ane. The organic layer was dried over sodium sulphate. After 
filtration and removal of the solvent the residue was purified 
by chromatography to give 48.9 mg (3%) of the title 
compound. 
'H-NMR (DMSO-d): 8=1.18 (6H), 1.89 (1H), 2.16 (1H), 

2.87 (1H), 2.98 (1H), 3.08 (1H), 3.19 (2H), 4.92 (1H), 7.44 
(1H), 7.55 (1H), 7.92 (1H), 8.07 (1H), 8.40 (1H), 8.91 (1H) 

Example 75 

(RS)-4-(1H-Indazol-5-ylamino)-N-(2-methylphe 
nyl)-5,6,7,8-tetrahydrollbenzothieno2,3-dipyrimi 

dine-7-carboxamide 

H 
N 

N? 
N 

NH OH 

-- 

C N O 
s S 

H 
N 

N? 
N 

NH 

N21 N \, 
sus 

150 mg (410 umol) (RS)-4-(1H-indazol-5-ylamino)-5.6, 
7,8-tetrahydrollbenzothieno2,3-dipyrimidine-7-carbox 
ylic acid (prepared according to example 2) were trans 
formed in analogy to intermediate example 2a using 
o-toluidine to give after working up and purification 81 mg 
(43%) of the title compound. 
'H-NMR (DMSO-d): 8=1.92 (1H), 2.20 (3H), 2.22 (1H), 

2.90-3.38 (5H), 7.06 (1H), 7.11 (1H), 7.19 (1H), 7.36 (1H), 
7.43-7.54 (2H), 7.96 (1H), 8.03 (1H), 8.22 (1H), 8.29 (1H), 
9.45 (1H), 13.00 (1H) ppm. 
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Example 76 

(RS)-4-(1H-Indazol-5-ylamino)-N-(pyridin-3-ylm 
ethyl)-5,6,7,8-tetrahydro 1 benzothieno 2,3-dpy 

rimidine-7-carboxamide 

H 
N 

N^ 
N 

NH OH 

SD-- sus, 
H y / \ 
N o 

NH 

C N O 
s S 

500 mg (1.37 mmol) (RS)-4-(1H-indazol-5-ylamino)-5,6, 
7,8-tetrahydro 1 benzothieno 2,3-dipyrimidine-7-carbox 
ylic acid (prepared according to example 2) were trans 
formed in analogy to intermediate example 2a using 
1-(pyridin-3-yl)methanamine to give after working up and 
purification 257 mg (38%) of the title compound as hydro 
chloride. 
'H-NMR (DMSO-d): 8–1.83 (1H), 2.15 (1H), 2.79 (1H), 

2.91-3.31 (4H), 4.49 (2H), 7.45 (1H), 7.54 (1H), 7.93 (1H), 
8.01 (1H), 8.06 (1H), 8.37 (1H), 8.45 (1H), 8.73 (1H), 8.80 
(1H), 8.82 (1H), 8.96 (1H) ppm. 

Example 77 

(RS) N-(4-Cyanophenyl)-4-(1H-indazol-5- 
ylamino)-5,6,7,8-tetrahydro 1 benzothieno 2,3-d 

pyrimidine-7-carboxamide 

H 
N 

N? 
N 

NH OH 
-e- 

21 
N N O 

s S 
H 
N 

M 

2 
N O 

s S 
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550 mg (1.51 mmol) (RS)-4-(1H-indazol-5-ylamino)-5,6, 
7,8-tetrahydrollbenzothieno2,3-dipyrimidine-7-carbox 
ylic acid (prepared according to example 2) were trans 
formed in analogy to intermediate example 2a using 
4-aminobenzonitrile to give after working up and purifica 
tion 161 mg (23%) of the title compound. 
'H-NMR (DMSO-d): 8=1.91 (1H), 2.22 (1H), 2.89-3.21 

(4H), 3.31 (1H), 7.44-7.53 (2H), 7.75 (2H), 7.81 (2H), 7.96 
(1H), 8.02 (1H), 8.20 (1H), 8.29 (1H), 10.50 (1H), 12.98 
(1H) ppm. 

Example 78 

(RS)-4-(1H-Indazol-5-ylamino)-N-(oxetan-3-yl)-5,6, 
7,8-tetrahydrollbenzothieno2,3-dipyrimidine-7- 

carboxamide 

H 
N 

N? 
N 

NH OH 

21 N 

ls N O 
Sn 
N S 

H 
N 

N? 
N H 

NH N-O 
21 N N O 
sus 

300 mg (821 umol) (RS)-4-(1H-indazol-5-ylamino)-5,6, 
7,8-tetrahydrollbenzothieno2,3-dipyrimidine-7-carbox 
ylic acid (prepared according to example 2) were trans 
formed in analogy to intermediate example 2a using oxetan 
3-amine to give after working up and purification 31 mg 
(9%) of the title compound. 
'H-NMR (DMSO-d): 8–1.80 (1H), 2.08 (1H), 2.66 (1H), 

2.92 (2H), 3.10 (1H), 3.24 (1H), 4.42 (2H), 4.70 (2H), 4.79 
(1H), 743-7.52 (2H), 7.95 (1H), 8.02 (1H), 8.17 (1H), 8.27 
(1H), 8.72 (1H), 12.97 (1H) ppm. 

Example 79 

(RS)—N-(3-Cyanophenyl)-4-(1H-indazol-5- 
ylamino)-5,6,7,8-tetrahydro 1 benzothieno 2,3-d 

pyrimidine-7-carboxamide 

H 
N 

M 
N 
N 

NH OH 

s S 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

98 
-continued 

NM CN 
N H 

NH N 

21 N 

ls N O 
N 
N S 

500 mg (1.37 mmol) (RS)-4-(1H-indazol-5-ylamino)-5,6, 
7,8-tetrahydro 1 benzothieno 2,3-dipyrimidine-7-carbox 
ylic acid (prepared according to example 2) were trans 
formed in analogy to intermediate example 2a using 
3-aminobenzonitrile to give after working up and purifica 
tion 43 mg (7%) of the title compound. 

'H-NMR (DMSO-d): 8=1.91 (1H), 2.22 (1H), 2.90 (1H), 
3.00-3.23 (3H), 3.32 (1H), 7.44-7.55 (4H), 7.82 (1H), 7.96 
(1H), 8.02 (1H), 8.12 (1H), 8.20 (1H), 8.29 (1H), 10.41 
(1H), 12.98 (1H) ppm. 

Examples 80-169 

The compounds of examples 80-169 listed in Table 2 were 
prepared and purified in analogy to intermediate example 2a. 
The compound of example 80 was analyzed according to 

the equipment and conditions given below: 
Instrument: Waters Acquity UPLCMS SQD; 
Column: Acquity UPLC BEH C18 1.7 um, 50x2.1 mm: 
Eluent A: water+0.05 vol% formic acid (95%), eluent B: 
acetonitrile+0.05 vol% formic acid (95%); 
Gradient: 0-1.6 min 1-99% B, 1.6-2.0 min 99% B; flow 0.8 
mL/min: 
Temperature: 60° C.; 
Injection: 2 LL; 
DAD scan: 210-400 nmi; ELSD 
The compounds of examples 81-169 were analyzed 

according to the equipment and conditions given below: 
Instrument MS: Waters ZQ: 
Instrument HPLC: Waters UPLC Acquity; 
Column: Acquity BEH C18 (Waters), 50 mmx2.1 mm, 1.7 
um; Eluent A: H20+0.1 vol % formic acid, Eluent B: 
Acetonitrile (Lichrosolv Merck); 
Gradient:0.0 min 99%. A 1.6 min 196 A 1.8 min 196 
A 1.81 min 99%. A 2.0 min 99% A: 
Oven temperature: 60° C.; Flow: 0.800 ml/min: 
UV-Detection PDA 210-400 nm 
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Example 170 

(RS) N-(2,2-Difluoroethyl)-4-(6-methoxy-1H 
indazol-5-yl)amino-N-methyl-5,6,7,8-tetrahydro1 

benzothieno2,3-dipyrimidine-7-carboxamide 

O 

N? 
M 

NH O 

N1 N 
OH 

2 
N S 

O 

N? 
N 

NH O 

N1 N 
l N 
2 

N S 

F 

F 

40 mg (101 umol) (RS)-4-(6-methoxy-1H-indazol-5-yl) 
amino-5,6,7,8-tetrahydro 1 benzothieno 2,3-dipyrimidine 
7-carboxylic acid (prepared according to example 57) were 
transformed in analogy to intermediate example 2a using 
2,2-difluoro-N-methylethanamine to give after working up 
and purification 12.5 mg (25%) of the title compound. 
'H-NMR (DMSO-d): 8=1.83 (1H), 2.12 (1H), 2.86-3.25 

(8H), 3.61-403 (2H), 3.96 (3H), 5.95-6.41 (1H), 7.06 (1H), 
7.97 (1H), 8.19 (1H), 8.44 (1H), 8.73-8.77 (1H), 12.81 (1H) 

Example 171 

(RS). N-Ethyl-N-(2-hydroxyethyl)-4-(6-methoxy 
1H-indazol-5-yl)amino-5,6,7,8-tetrahydrollbenzo 

thieno2,3-dipyrimidine-7-carboxamide 

O 

N? 
N O 

NH 4. -e- 

N1 N OH 

se N S 
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spine 
O 

N? 
N 

NH O 

SS - sells S 
HO 

40 mg (101 umol) (RS)-4-(6-methoxy-1H-indazol-5-yl) 
amino-5,6,7,8-tetrahydro 1 benzothieno 2,3-dipyrimidine 
7-carboxylic acid (prepared according to example 57) were 
transformed in analogy to intermediate example 2a using 
2-(ethylamino)ethanol to give after working up and purifi 
cation 12.4 mg (25%) of the title compound. 
'H-NMR (DMSO-d): 8–0.99-1.16 (3H), 1.83 (1H), 2.10 

(1H), 2.84-3.00 (2H), 3.07-3.25 (4H), 3.31-3.54 (5H), 3.95 
(3H), 4.64+4.80 (1H), 7.06 (1H), 7.97 (1H), 8.20 (1H), 8.43 
(1H), 8.76 (1H), 12.81 (1H) ppm. 

Example 172 

(RS) N-(2-Hydroxyethyl)-4-(6-methoxy-1H-inda 
zol-5-yl)amino-N-methyl-5,6,7,8-tetrahydrollben 

Zothieno 2,3-dipyrimidine-7-carboxamide 

O 

N^ 
M O 

NH He 

N1N OH 

2 
N S 

O 

M 
N 

N NH O 

sells S 
HO 

40 mg (101 umol) (RS)-4-(6-methoxy-1H-indazol-5-yl) 
amino-5,6,7,8-tetrahydro 1 benzothieno 2,3-dipyrimidine 
7-carboxylic acid (prepared according to example 57) were 
transformed in analogy to intermediate example 2a using 
2-(methylamino)ethanol to give after working up and puri 
fication 22.2 mg (46%) of the title compound. 
'H-NMR (DMSO-d): 8=1.81 (1H), 2.12 (1H), 2.85+3.11 

(3H), 2.90 (2H), 3.13-3.58 (7H), 3.95 (3H), 4.72 (1H), 7.06 
(1H), 7.97 (1H), 8.19 (1H), 8.43 (1H), 8.75 (1H), 12.83 (1H) 
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Example 173 

(RS)—N Isopropyl-4-(6-methoxy-1H-indazol-5- 
yl)amino-N-methyl-5,6,7,8-tetrahydrollbenzoth 

ieno 2,3-dipyrimidine-7-carboxamide 

O 

N? 
N O 

NH -- 

N1 N OH 

2 
N S 

O 

N^ 
N O 

NH 

N1 N N 

- -Q N S 

40 mg (101 umol) (RS)-4-(6-methoxy-1H-indazol-5-yl) 
amino-5,6,7,8-tetrahydro 1 benzothieno 2,3-dipyrimidine 
7-carboxylic acid (prepared according to example 57) were 
transformed in analogy to intermediate example 2a using 
N-methylpropan-2-amine to give after working up and puri 
fication 12.1 mg (25%) of the title compound. 
'H-NMR (DMSO-d): 8=1.03+1.16 (6H), 1.83 (1H), 2.09 

(1H), 2.69+2.89 (3H), 2.82-3.01 (2H), 3.05-3.24 (3H), 3.96 
(3H), 4.27+4.70 (1H), 7.06 (1H), 7.97 (1H), 8.19 (1H), 8.43 
(1H), 8.73-8.78 (1H), 12.81 (1H) ppm. 

Example 174 

(RS)-1-(4-(6-Methoxy-1H-indazol-5-yl)amino-5, 
6,7,8-tetrahydro 1 benzothieno2,3-dipyrimidin-7- 

yl)carbonyl)piperidin-4-one 

O 

N? 
M O 

NH -e- 

N1 N OH 

2 
N S 
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-continued 

O 

NH O 

SS), se S Q 
O 

40 mg (101 umol) (RS)-4-(6-methoxy-1H-indazol-5-yl) 
amino-5,6,7,8-tetrahydro 1 benzothieno 2,3-dipyrimidine 
7-carboxylic acid (prepared according to example 57) were 
transformed in analogy to intermediate example 2a using 
piperidin-4-one to give after working up and purification 
11.2 mg (22%) of the title compound. 
'H-NMR (DMSO-d): 8=1.85 (1H), 2.17 (1H), 2.36 (2H), 

2.96 (2H), 3.13-3.46 (5H), 3.65-3.74 (1H), 3.77-3.91 (3H), 
3.95 (3H), 7.06 (1H), 7.97 (1H), 8.20 (1H), 8.43 (1H), 8.74 
(1H), 12.82 (1H) ppm. 

Example 175 

(RS)-4-(6-Methoxy-1H-indazol-5-yl)amino-5.6.7. 
8-tetrahydro1 benzothieno 2,3-dipyrimidin-7-y1} 

(morpholin-4-yl)methanone 

O 

N^ 
N O 

NH He 

N1 N OH 

- N S 

O 

M 
N 
N 

NH O 

SS), 
40 mg (101 umol) (RS)-4-(6-methoxy-1H-indazol-5-yl) 

amino-5,6,7,8-tetrahydro 1 benzothieno 2,3-dipyrimidine 
7-carboxylic acid (prepared according to example 57) were 
transformed in analogy to intermediate example 2a using 
morpholine to give after working up and purification 18.6 
mg (38%) of the title compound. 
'H-NMR (DMSO-d): 8–1.83 (1H), 2.11 (1H), 2.82-3.01 

(2H), 3.09-3.25 (3H), 3.43-3.64 (8H), 3.95 (3H), 7.05 (1H), 
7.97 (1H), 8.18 (1H), 8.43 (1H), 8.73 (1H), 12.83 (1H) ppm. 
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Example 176 

(RS)-4-(6-Methoxy-1H-indazol-5-yl)amino-5.6.7. 
8-tetrahydro1 benzothieno 2,3-dipyrimidin-7-y1} 

(piperidin-1-yl)methanone 

H N O 
/ 

N 
NH O He 

N1 N OH 

2 
N S 

H N O 
A 
N 
M 

NH O 

- N S 

40 mg (101 umol) (RS)-4-(6-methoxy-1H-indazol-5-yl) 
amino-5,6,7,8-tetrahydro 1 benzothieno 2,3-dipyrimidine 
7-carboxylic acid (prepared according to example 57) were 
transformed in analogy to intermediate example 2a using 
piperidine to give after working up and purification 15.4 mg 
(31%) of the title compound. 
'H-NMR (DMSO-d): 8=1.37-1.63 (6H), 1.81 (1H), 2.08 

(1H), 2.79-3.03 (2H), 3.09-3.26 (3H), 3.45 (2H), 3.50 (2H), 
3.95 (3H), 7.06 (1H), 7.97 (1H), 8.18 (1H), 8.42 (1H), 8.73 
(1H), 12.83 (1H) ppm. 

Example 177 

(RS)-AZetidin-1-yl{4-(6-methoxy-1H-indazol-5-yl) 
amino-5,6,7,8-tetrahydrollbenzothieno2.3-dpy 

rimidin-7-yl)methanone 

O 

N^ 
N O 

NH -e- 

N1 N OH 

2 
N S 
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ope 
O 

N? 
N 

NH O 

N1N N 

- U 
N S 

40 mg (101 umol) (RS)-4-(6-methoxy-1H-indazol-5-yl) 
amino-5,6,7,8-tetrahydro 1 benzothieno 2,3-dipyrimidine 
7-carboxylic acid (prepared according to example 57) were 
transformed in analogy to intermediate example 2a using 
aZetidine to give after working up and purification 12.5 mg 
(27%) of the title compound. 
'H-NMR (DMSO-d): 8=1.78 (1H), 2.05-2.28 (3H), 2.72 

(1H), 2.86 (2H), 3.09 (1H), 3.22 (1H), 3.86 (2H), 3.95 (3H), 
4.22 (2H), 7.06 (1H), 7.97 (1H), 8.19 (1H), 8.43 (1H), 8.74 
(1H), 12.83 (1H) ppm. 

Example 178 

(2R,5R)-2,5-Dimethylpyrrolidin-1-yl{(7RS)-4-(6- 
methoxy-1H-indazol-5-yl)amino-5,6,7,8-tetrahydro 

1)benzothieno2,3-dipyrimidin-7-yl)methanone 

On 

M NH '? -- 

N21 N OH 

sus 

On 

N NH O 

Na N N s 

IX -C) 
40 mg (101 umol) (RS)-4-(6-methoxy-1H-indazol-5-yl) 

amino-5,6,7,8-tetrahydro 1 benzothieno 2,3-dipyrimidine 
7-carboxylic acid (prepared according to example 57) were 
transformed in analogy to intermediate example 2a using 
(2R,5R)-2,5-dimethylpyrrolidine to give after working up 
and purification 8.4 mg (17%) of the title compound. 
'H-NMR (DMSO-d): 8–0.99-1.17 (6H), 1.39-2.25 (7H), 

2.75-3.26 (4H), 3.94+3.96 (3H), 4.05 (1H), 4.17 (1H), 7.06 
(1H), 7.97 (1H), 8.20 (1H), 8.43 (1H), 8.71-8.81 (1H), 12.84 
(1H) ppm. 
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Example 179 

(RS). N-Ethyl-4-(6-methoxy-1H-indazol-5-yl) 
amino-N-methyl-5,6,7,8-tetrahydro 1 benzothieno 

2,3-dipyrimidine-7-carboxamide 

ON 

N NH ? -- 

N21 N OH 

s S 

On 

N NH O 

N21 N N 

ls, S Q 
40 mg (101 umol) (RS)-4-(6-methoxy-1H-indazol-5-yl) 

amino-5,6,7,8-tetrahydro 1 benzothieno 2,3-dipyrimidine 
7-carboxylic acid (prepared according to example 57) were 
transformed in analogy to intermediate example 2a using 
N-methylethanamine to give after working up and purifica 
tion 7.5 mg (16%) of the title compound. 
'H-NMR (DMSO-d): 8=1.00+1.12 (3H), 1.81 (1H), 

1.2.10 (1H), 2.82+3.05 (3H), 2.76-3.61 (7H), 3.95 (3H), 
7.06 (1H), 7.97 (1H), 8.20 (1H), 8.43 (1H), 8.75 (1H), 12.66 
(1H) ppm. 

Example 180 

(RS)-(3.3-Dimethylpyrrolidin-1-yl)-4-(6-methoxy 
1H-indazol-5-yl)amino-5,6,7,8-tetrahydrollbenzo 

thieno 2,3-dipyrimidin-7-yl)methanone 

N? N 
N O 

NH -- 

N21 N OH 

Sa 
N S 

H O 
N M N 

N 

N O 
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40 mg (101 umol) (RS)-4-(6-methoxy-1H-indazol-5-yl) 

amino-5,6,7,8-tetrahydro 1 benzothieno 2,3-dipyrimidine 
7-carboxylic acid (prepared according to example 57) were 
transformed in analogy to intermediate example 2a using 
3.3-dimethylpyrrolidine to give after working up and puri 
fication 9.0 mg (18%) of the title compound. 
'H-NMR (DMSO-d): 8=1.03 (6H), 1.59 (1H), 1.70 (1H), 

1.81 (1H), 2.13 (1H), 2.85-3.28 (7H), 3.39 (1H), 3.64 (1H), 
3.95 (3H), 7.06 (1H), 7.97 (1H), 8.19 (1H), 8.43 (1H), 8.75 
(1H), 12.84 (1H) ppm. 

Example 181 

(RS)—N Cyclopropyl-4-(6-methoxy-1H-indazol 
5-yl)amino-N-methyl-5,6,7,8-tetrahydrol benzoth 

ieno 2,3-dipyrimidine-7-carboxamide 

On 
M 

NH O H 

N21 N OH 

s S 
On 

N 
NH O 

N21 -4 
|C) / N S 

40 mg (101 umol) (RS)-4-(6-methoxy-1H-indazol-5-yl) 
amino-5,6,7,8-tetrahydro 1 benzothieno 2,3-dipyrimidine 
7-carboxylic acid (prepared according to example 57) were 
transformed in analogy to intermediate example 2a using 
N-methylcyclopropanamine to give after working up and 
purification 22.2 mg (46%) of the title compound. 
'H-NMR (DMSO-d): 8–0.67-0.89 (4H), 1.80 (1H), 2.17 

(1H), 2.82 (3H), 2.84-3.01 (3H), 3.12 (1H), 3.26 (1H), 3.51 
(1H), 3.94 (3H), 7.06 (1H), 7.96 (1H), 8.20 (1H), 8.43 (1H), 
8.73 (1H), 12.73 (1H) ppm. 

Example 182 

(RS)—N-(Cyclopropylmethyl)-4-(6-methoxy-1H 
indazol-5-yl)amino-N-methyl-5,6,7,8-tetrahydro1 

benzothieno2,3-dipyrimidine-7-carboxamide 

H O 
N 

N^ N 
N O 

NH Hos 

N21 OH 
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-continued 
O 

M N 
N 
N 

NH O y 5 

SD, ls, S 10 

40 mg (101 umol) (RS)-4-(6-methoxy-1H-indazol-5-yl) 
amino-5,6,7,8-tetrahydro 1 benzothieno 2,3-dipyrimidine 
7-carboxylic acid (prepared according to example 57) were 
transformed in analogy to intermediate example 2a using 
1-cyclopropyl-N-methylmethanamine to give after working 
up and purification 20.5 mg (42%) of the title compound. 
'H-NMR (DMSO-d): 8–0.17-0.31 (2H), 0.38-0.53 (2H), 

0.96 (1H), 1.82 (1H), 2.11 (1H), 2.90 (3H), 3.07-3.36 (7H), 
3.95 (3H), 7.06 (1H), 7.96 (1H), 8.19 (1H), 8.43 (1H), 8.75 
(1H), 12.84 (1H) ppm. 

15 

Example 183 

(RS)-4-(6-Methoxy-1H-indazol-5-yl)amino-5.6.7. 25 
8-tetrahydro1 benzothieno 2,3-dipyrimidin-7-y1} 

(pyrrolidin-1-yl)methanone 

H 30 
O N N. N 

N O 
NH -e- 

35 

N21 N OH 

sus, 

144 
-continued 

O 

KOC N 
NH O 

Na N N 

X- C 
40 mg (101 umol) (RS)-4-(6-methoxy-1H-indazol-5-yl) 

amino-5,6,7,8-tetrahydro 1 benzothieno 2,3-dipyrimidine 
7-carboxylic acid (prepared according to example 57) were 
transformed in analogy to intermediate example 2a using 
pyrrolidine to give after working up and purification 13.3 mg 
(28%) of the title compound. 
'H-NMR (DMSO-d): 8=1.71-1.94 (5H), 2.15 (1H), 2.86 

3.00 (3H), 3.06-3.25 (4H), 3.54 (2H), 3.95 (3H), 7.06 (1H), 
7.97 (1H), 8.20 (1H), 8.43 (1H), 8.75 (1H), 12.75 (1H) ppm. 

Examples 184-205 

The compounds of examples 184-205 listed in Table 3 
were prepared and purified in analogy to intermediate 
example 2a. 
The compounds of examples 184-205 were analyzed 

according to the equipment and conditions given below: 
Instrument MS: Waters ZQ: 
Instrument HPLC: Waters UPLC Acquity: 
Column: Acquity BEH C18 (Waters), 50 mmx2.1 mm, 1.7 
um; Eluent A: H20+0.1 vol % formic acid, Eluent B: 
Acetonitrile (Lichrosolv Merck); 
Gradient:0.0 min 99%. A 1.6 min 196 A 1.8 min 196 
A 1.81 min 99%. A 2.0 min 99% A: 
Oven temperature: 60° C.; Flow: 0.800 ml/min: 
UV-Detection PDA 210-400 nm 

TABLE 3 

Column header: A: Example B: Structure C: IUPAC Name D: Retention time min E: MS 
ESIpos) miz M+H" 

A. B 

184 

N^ 
M 

NH 

Na N 
ls N S 

185 
N 

N? 
M 

NH 

N21 

C D E 

(RS)-2,5-dihydro-1H-pyrrol-1- O.91 417 
y14-(1H-indazol-5-ylamino)- 
5,6,7,8- 
tetrahydro1)benzothieno 2,3- 
dpyrimidin-7-yl)methanone 

(RS)-2,6-dimethylmorpholin-4- O.99 463 
y14-(1H-indazol-5-ylamino)- 
5,6,7,8- 
tetrahydro1)benzothieno 2,3- 
dpyrimidin-7-yl)methanone 
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4.18 (1H), 4.42-4.59 (2H), 4.89 (1H), 7.11 (1H), 7.99 (1H), 
8.35 (1H), 8.52 (1H), 9.06 (1H), 12.74 (1H) ppm. 

Example 209 

(RS)-4-(6-Ethoxy-1H-indazol-5-yl)amino-5,6,7,8- 
tetrahydrollbenzothieno 2,3-dipyrimidin-7-y1}(pip 

eridin-1-yl)methanone 

O 

N^ 
N 

NH O 

21 N 

ls N OH 
N 
N S 

O 

M 
N 

M NH 

1N-\ N is 
50 mg (122 umol) (RS)-4-(6-ethoxy-1H-indazol-5-yl) 

amino-5,6,7,8-tetrahydro 1 benzothieno 2,3-dipyrimidine 
7-carboxylic acid (prepared according to example 210) were 
transformed in analogy to intermediate example 2a using 
piperidine to give after working up and purification 17.0 mg 
(30%) of the title compound. 

H-NMR (DMSO-d6): 8=139-1.67 (6H), 1.47 (3H), 1.86 
(1H), 2.05 (1H), 2.81-3.01 (2H), 3.14-3.57 (7H), 4.21 (2H), 
7.06 (1H), 7.99 (1H), 8.37 (1H), 8.52 (1H), 9.02 (1H), 12.82 
(1H) ppm. 

Example 210 

(RS)-4-(6-Ethoxy-1H-indazol-5-yl)amino-5,6,7,8- 
tetrahydro 1 benzothieno 2,3-dipyrimidine-7-car 

boxylic acid 

r 
O 

N21 Her Dr. 
M 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

156 
-continued 

OH 

1.18 g (2.70 mmol) (RS)-ethyl 4-(6-ethoxy-1H-indazol 
5-yl)amino-5,6,7,8-tetrahydrollbenzothieno2,3-dpy 
rimidine-7-carboxylate (prepared according to intermediate 
example 210a) were transformed in analogy to intermediate 
example la to give after working up and purification 650 mg 
(57%) of the title compound. 

H-NMR (DMSO-d6): 8=1.47 (3H), 1.85 (1H), 2.19 
(1H), 2.40 (1H), 2.87-3.00 (2H), 3.06 (1H), 3.19-3.29 (2H), 
4.19 (2H), 7.05 (1H), 7.96 (1H), 8.36 (1H), 8.48 (1H), 9.03 
(1H), 12.92 (1H) ppm. 

Example 210a 

(RS)-Ethyl 4-(6-ethoxy-1H-indazol-5-yl)amino-5, 
6,7,8-tetrahydrollbenzothieno2,3-dipyrimidine-7- 

carboxylate 

N21 -- Dr. 
O 

N 
NH O 

1N-V O 
ls \ 

7.98 g (26.87 mmol) (RS)-ethyl 4-chloro-5,6,7,8-tetra 
hydro 1 benzothieno2,3-dipyrimidine-7-carboxylate (pre 
pared according to WO 2005/010008, example 14, steps 1 to 
3) were transformed in analogy to example 1 using 
6-ethoxy-1H-indazol-5-amine (prepared according to inter 
mediate example 210b) to give after working up and puri 
fication 5.22 g (43%) of the title compound. 
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Example 210b 

6-Ethoxy-1H-indazol-5-amine 

r 
O 

r 
O 

M M 

NO2 NH2 

10.0 g (48.3 mmol) 6-ethoxy-5-nitro-1H-indazole (Sup 
plier: Angene Chemicals, Hong Kong PO#2343258 Et 
2374166) were transformed in analogy to intermediate 
example 69b to give after working up and purification 5.08 
g (59%) of the title compound. 

Example 211 

(RS)-1-(4-(6-Ethoxy-1H-indazol-5-yl)amino-5,6, 
7,8-tetrahydro 1 benzothieno2,3-dipyrimidin-7- 

yl)carbonyl)piperidin-4-one 

O 

N^ 
N 

NH O 

21 
N OH 

s S 

N^ 
N 

NH O 

N N 

s S 

100 mg (244 umol) (RS)-4-(6-ethoxy-1H-indazol-5-yl) 
amino-5,6,7,8-tetrahydro 1 benzothieno 2,3-dipyrimidine 
7-carboxylic acid (prepared according to example 210) were 
transformed in analogy to intermediate example 2a using 
piperidin-4-one to give after working up and purification 
30.0 mg (25%) of the title compound. 
'H-NMR (DMSO-d6): 8=1.47 (3H), 1.93 (1H), 2.12 

(1H), 2.34-2.50 (4H), 2.72 (1H), 2.98 (2H), 3.21-3.30 (2H), 
3.69-3.96 (4H), 4.21 (2H), 7.06 (1H), 7.99 (1H), 8.37 (1H), 
8.53 (1H), 9.02 (1H), 12.84 (1H) ppm. 
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Example 212 

(RS)-4-(6-Ethoxy-1H-indazol-5-yl)amino-5,6,7,8- 
tetrahydro 1 benzothieno2,3-dipyrimidin-7-y1} 

(morpholin-4-yl)methanone 

O 

N? 
N 

NH O 

2 
N OH 

N S 

N^ 
N 

NH O 

21 
N N 

S-s/ ( ) O 

100 mg (244 umol) (RS)-4-(6-ethoxy-1H-indazol-5-yl) 
amino-5,6,7,8-tetrahydro 1 benzothieno 2,3-dipyrimidine 
7-carboxylic acid (prepared according to example 210) were 
transformed in analogy to intermediate example 2a using 
morpholine to give after working up and purification 57 mg 
(49%) of the title compound. 
'H-NMR (DMSO-d6): 8=1.47 (3H), 1.89 (1H), 2.07 

(1H), 2.94 (2H), 3.12-3.29 (3H), 3.46-3.66 (8H), 4.21 (2H), 
7.06 (1H), 7.99 (1H), 8.36 (1H), 8.52 (1H), 9.01 (1H), 12.83 
(1H) ppm. 

Example 213 

(RS)-Piperidin-1-yl(4-6-(propan-2-yloxy)-1H 
indazol-5-yl)amino-5,6,7,8-tetrahydro 1 benzoth 

ieno 2,3-dipyrimidin-7-yl)methanone 

N 
O 

NH O 

2 
N OH 

s S 

M 
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-continued 

r 
N? 
M 

1N-V N is 
50 mg (118 umol) (RS)-4-(6-isopropoxy-1H-indazol-5- 

yl)amino-5,6,7,8-tetrahydro 1 benzothieno2,3-dipyrimi 
dine-7-carboxylic acid (prepared according to example 69) 
were transformed in analogy to intermediate example 2a 
using piperidine to give after working up and purification 
48.3 mg (79%) of the title compound. 
'H-NMR (DMSO-d6): 8=1.37-1.66 (6H), 1.40 (6H), 1.88 

(1H), 2.06 (1H), 2.84-3.02 (2H), 3.17-3.28 (3H), 3.38-3.59 
(4H), 4.88 (1H), 7.10 (1H), 7.98 (1H), 8.36 (1H), 8.52 (1H), 
9.07 (1H), 12.75 (1H) ppm. 

Example 214 

(RS) N-ethyl-N-(2-hydroxyethyl)-4-6-(propan-2- 
yloxy)-1H-indazol-5-yl)amino-5,6,7,8-tetrahydro 

1 benzothieno 2,3-dipyrimidine-7-carboxamide 

OH 

N 

N NH 

Na SD 
HO 

50 mg (118 umol) (RS)-4-(6-isopropoxy-1H-indazol-5- 
yl)amino-5,6,7,8-tetrahydro 1 benzothieno2,3-dipyrimi 
dine-7-carboxylic acid (prepared according to example 69) 
were transformed in analogy to intermediate example 2a 
using 2-(ethylamino)ethanol to give after working up and 
purification 53.8 mg (88%) of the title compound. 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

160 
'H-NMR (DMSO-d6): 8–1.04+1.15 (3H), 1.40 (6H), 1.90 

(1H), 2.06 (1H), 2.85-3.03 (2H), 3.07-3.56 (10H), 4.88 (1H), 
7.11 (1H), 7.98 (1H), 8.36 (1H), 8.52 (1H), 9.07 (1H), 12.76 
(1H) ppm. 

Example 215 

(RS) N-Methyl-N-(propan-2-yl)-4-6-(propan-2- 
yloxy)-1H-indazol-5-yl)amino-5,6,7,8-tetrahydro 

1 benzothieno 2,3-dipyrimidine-7-carboxamide 

O 

N^ 
N 

NH O 

21 
N OH 

s S 

r 
N? 
N 

NH O 

N21 N N 

sus -( 
50 mg (118 Limol) (RS)-4-(6-isopropoxy-1H-indazol-5- 

yl)amino-5,6,7,8-tetrahydro 1 benzothieno2,3-dipyrimi 
dine-7-carboxylic acid (prepared according to example 69) 
were transformed in analogy to intermediate example 2a 
using N-methylpropan-2-amine to give after working up and 
purification 44.7 mg (75%) of the title compound. 

H-NMR (DMSO-d6): 8–105+1.17 (6H), 1.41 (6H), 1.90 
(1H), 2.05 (1H), 2.70+2.90 (3H), 2.85-2.99 (2H), 3.06-3.29 
(3H), 4.29-4.71 (1H), 4.88 (1H), 7.11 (1H), 7.98 (1H), 8.36 
(1H), 8.52 (1H), 9.07 (1H), 12.76 (1H) ppm. 

Example 216 

(RS) N-(2,2-Difluoroethyl)-N-methyl-4-6-(pro 
pan-2-yloxy)-1H-indazol-5-yl)amino-5,6,7,8-tetra 
hydro 1 benzothieno2,3-dipyrimidine-7-carboxam 

ide 

N 
O 

NH O 

2 
N OH 

s S 

M 
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-continued 

50 mg (118 umol) (RS)-4-(6-isopropoxy-1H-indazol-5- 
yl)amino-5,6,7,8-tetrahydro 1 benzothieno2,3-dipyrimi 
dine-7-carboxylic acid (prepared according to example 69) 
were transformed in analogy to intermediate example 2a 
using 2.2-difluoro-N-methylethanamine to give after work 
ing up and purification 55.3 mg (89%) of the title compound. 

H-NMR (DMSO-d6): 8=1.41 (6H), 1.90 (1H), 2.09 
(1H), 2.86-3.02 (2H), 2.95+3.19 (3H), 3.23-3.30 (3H), 3.65 
4.04 (2H), 4.89 (1H), 6.13+6.28 (1H), 7.11 (1H), 7.99 (1H), 
8.36 (1H), 8.53 (1H), 9.07 (1H), 12.77 (1H) ppm. 

Example 217 

(RS). N-Ethyl-N-methyl-4-6-(propan-2-yloxy)- 
1H-indazol-5-yl)amino-5,6,7,8-tetrahydro1 benzo 

thieno2,3-dipyrimidine-7-carboxamide 

50 mg (118 umol) (RS)-4-(6-Isopropoxy-1H-indazol-5- 
yl)amino-5,6,7,8-tetrahydro 1 benzothieno2,3-dipyrimi 
dine-7-carboxylic acid (prepared according to example 69) 
were transformed in analogy to intermediate example 2a 
using N-methylethanamine to give after working up and 
purification 34.7 mg (63%) of the title compound. 
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'H-NMR (DMSO-d6): 8–103+1.15 (3H), 1.40 (6H), 1.88 

(1H), 2.05 (1H), 2.84+3.07 (3H), 2.88-3.00 (2H), 3.11-3.48 
(5H), 4.88 (1H), 7.10 (1H), 7.98 (1H), 8.35 (1H), 8.52 (1H), 
9.06 (1H), 12.76 (1H) ppm. 

Example 218 

(RS)-Morpholin-4-yl(4-6-(propan-2-yloxy)-1H 
indazol-5-yl)amino-5,6,7,8-tetrahydro 1 benzoth 

ieno 2,3-dipyrimidin-7-yl)methanone 

O 

N^ 
N 

NH O 

2 
N OH 

s S 

r 
N^ 
N 

NH O 

Na N N 

sus ( ) 
O 

50 mg (118 Limol) (RS)-4-(6-isopropoxy-1H-indazol-5- 
yl)amino-5,6,7,8-tetrahydro 1 benzothieno2,3-dipyrimi 
dine-7-carboxylic acid (prepared according to example 69) 
were transformed in analogy to intermediate example 2a 
using morpholine to give after working up and purification 
25.9 mg (62%) of the title compound. 
'H-NMR (DMSO-d6): 8=1.40 (6H), 1.91 (1H), 2.07 

(1H), 2.94 (2H), 3.16-3.28 (3H), 3.45-3.66 (8H), 4.88 (1H), 
7.10 (1H), 7.98 (1H), 8.35 (1H), 8.52(1H), 9.06 (1H), 12.75 
(1H) ppm. 

Example 219 

(RS)-AZetidin-1-yl(4-6-(propan-2-yloxy)-1H-inda 
zol-5-yl)amino-5,6,7,8-tetrahydro1 benzothieno2. 

3-dipyrimidin-7-yl)methanone 

N 
O 

NH O 

2 
N OH 

s S 

M 
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-continued 

N 
O 

M 

l 
50 mg (118 umol) (RS)-4-(6-isopropoxy-1H-indazol-5- 

yl)amino-5,6,7,8-tetrahydro 1 benzothieno2,3-dipyrimi 
dine-7-carboxylic acid (prepared according to example 69) 
were transformed in analogy to intermediate example 2a 
using aZetidine to give after working up and purification 
38.1 mg (70%) of the title compound. 
'H-NMR (DMSO-d6): 8=1.41 (6H), 1.85 (1H), 2.07 

(1H), 2.21 (2H), 2.77 (1H), 2.89 (2H), 3.16 (2H), 3.88 (2H), 
4.23 (2H), 4.88 (1H), 7.10 (1H), 7.98 (1H), 8.34 (1H), 8.52 
(1H), 9.06 (1H), 12.75 (1H) ppm. 

Example 220 

(RS) N-(Cyclopropylmethyl)-N-methyl-4-6- 
(propan-2-yloxy)-1H-indazol-5-yl)amino-5,6,7,8- 
tetrahydro 1 benzothieno 2,3-dipyrimidine-7-car 

boxamide 

O 

N? 
M 

NH O 

21 N 

ls N OH 
N 
N S 

O 

N? 
M 

NH O 

21 N 
ls N N 
N S 

50 mg (118 umol) (RS)-4-(6-isopropoxy-1H-indazol-5- 
yl)amino-5,6,7,8-tetrahydro 1 benzothieno2,3-dipyrimi 
dine-7-carboxylic acid (prepared according to example 69) 
were transformed in analogy to intermediate example 2a 
using 1-cyclopropyl-N-methylmethanamine to give after 
working up and purification 19.8 mg (32%) of the title 
compound. 
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'H-NMR (DMSO-d6): 8–0.19-0.32 (2H), 0.41-0.54 (2H), 

0.97 (1H), 1.41 (6H), 1.89 (1H), 2.07 (1H), 2.86-3.02 (2H), 
2.92+3.14 (3H), 3.15-3.36 (5H), 4.88 (1H), 7.11 (1H), 7.98 
(1H), 8.36 (1H), 8.52 (1H), 9.07 (1H), 12.75 (1H) ppm. 

Example 221 

(RS)-(4-6-(Propan-2-yloxy)-1H-indazol-5-yl) 
amino-5,6,7,8-tetrahydro1 benzothieno2,3-dpy 

rimidin-7-yl)(pyrrolidin-1-yl)methanone 

O 

N? 
N 

NH O 

2 
N N OH 

sus N 

O 

N 
M 

NH O 

21 N SDN N N S C) 

50 mg (118 Limol) (RS)-4-(6-isopropoxy-1H-indazol-5- 
yl)amino-5,6,7,8-tetrahydro 1 benzothieno2,3-dipyrimi 
dine-7-carboxylic acid (prepared according to example 69) 
were transformed in analogy to intermediate example 2a 
using pyrrolidine to give after working up and purification 
22.1 mg (37%) of the title compound. 

H-NMR (DMSO-d6): 8=1.40 (6H), 1.74-198 (5H), 2.11 
(1H), 2.86-3.08 (3H), 3.20 (1H), 3.12-3.38 (3H), 3.55 (2H), 
4.88 (1H), 7.11 (1H), 7.99 (1H), 8.36 (1H), 8.52 (1H), 9.07 
(1H), 12.78 (1H) ppm. 

Example 222 

(RS)-(1,1-Dioxido-1-thia-6-azaspiro[3.3 hept-6-yl) 
(4-6-(propan-2-yloxy)-1H-indazol-5-yl)amino-5, 
6,7,8-tetrahydrollbenzothieno2,3-dipyrimidin-7- 

yl)methanone 

N 
O 

NH O 

21 
N OH 

s S 

M 
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st 
O 

N^ 
M 

NH O 

C) s S 

150 mg (354 umol) (RS)-4-(6-isopropoxy-1H-indazol-5- 
yl)amino-5,6,7,8-tetrahydro 1 benzothieno2,3-dipyrimi 
dine-7-carboxylic acid (prepared according to example 69) 
were transformed in analogy to intermediate example 2a 
using 1-thia-6-azaspiro3.3 heptane 1,1-dioxide trifluoroac 
etate (1:1) to give after working up and purification 44.3 mg 
(22%) of the title compound. 
'H-NMR (DMSO-d6): 8=1.41 (6H), 1.86 (1H), 2.11 (1H), 

2.43 (2H), 2.80-3.04 (3H), 3.12-3.27 (2H), 406-4.31 (4H), 
4.54 (1H), 4.69 (1H), 4.89 (1H), 7.11 (1H), 7.99 (1H), 8.36 
(1H), 8.53 (1H), 9.06 (1H), 12.74 (1H) ppm. 

Example 223 

(RS)-AZetidin-1-yl{4-(6-ethoxy-1H-indazol-5-yl) 
amino-5,6,7,8-tetrahydrol benzothieno 2,3-dpy 

rimidin-7-yl)methanone 

O 

N? 
N 

NH O 

21 
N OH 

s S 

N^ 
N 

NH O 

N N 

s S U 

100 mg (244 umol) (RS)-4-(6-ethoxy-1H-indazol-5-yl) 
amino-5,6,7,8-tetrahydro 1 benzothieno 2,3-dipyrimidine 
7-carboxylic acid (prepared according to example 210) were 
transformed in analogy to intermediate example 2a using 
aZetidine to give after working up and purification 37.5 mg 
(34%) of the title compound. 

H-NMR (DMSO-d6): 8=1.49 (3H), 1.89 (1H), 2.12 
(1H), 2.24 (2H), 2.80 (1H), 2.93 (2H), 3.13-3.25 (3H), 3.33 
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(1H), 3.94 (2H), 4.26 (2H), 7.09 (1H), 7.96 (1H), 8.27 (1H), 
8.49 (1H), 8.95 (1H), 12.50 (1H) ppm. 

Example 224 

(RS)-4-(6-Ethoxy-1H-indazol-5-yl)amino-N-iso 
propyl-N-methyl-5,6,7,8-tetrahydrollbenzothieno 

2,3-dipyrimidine-7-carboxamide 

O 

N^ 
M 

NH O 

21 
N OH 

s S 

N? 
N 

NH O 

21 
N N N 

sus / N 

50 mg (122 umol) (RS)-4-(6-ethoxy-1H-indazol-5-yl) 
amino-5,6,7,8-tetrahydro 1 benzothieno 2,3-dipyrimidine 
7-carboxylic acid (prepared according to example 210) were 
transformed in analogy to intermediate example 2a using 
N-methylpropan-2-amine to give after working up and puri 
fication 17.0 mg (30%) of the title compound. 
'H-NMR (DMSO-d6): 8–105+1.17 (6H), 1.48 (3H), 1.74 

(1H), 1.87 (1H), 2.05 (1H), 2.70+2.90 (3H), 2.84-3.00 (2H), 
3.07-3.30 (2H), 4.22 (2H), 4.29-4.71 (1H), 7.06 (1H), 8.00 
(1H), 8.37 (1H), 8.52 (1H), 9.02 (1H), 12.83 (1H) ppm. 

Example 225 

(RS)-4-(6-Ethoxy-1H-indazol-5-yl)amino-N-(2- 
hydroxyethyl)-N-methyl-5,6,7,8-tetrahydro 1 benzo 

thieno2,3-dipyrimidine-7-carboxamide 

r 
O 

NH O 

21 
N OH 

s S 

M 

  





US 9,540,392 B2 
169 

-continued 

N^ 
M 

NH O 

21 N D. sus Cy 
100 mg (244 umol) (RS)-4-(6-ethoxy-1H-indazol-5-yl) 

amino-5,6,7,8-tetrahydro 1 benzothieno 2,3-dipyrimidine 
7-carboxylic acid (prepared according to example 210) were 
transformed in analogy to intermediate example 2a using 
pyrrolidine to give after working up and purification 21.0 mg 
(19%) of the title compound. 
'H-NMR (DMSO-d6): 8=1.47 (3H), 1.71-197 (5H), 2.12 

(1H), 2.88-3.08 (3H), 3.13-3.38 (2H), 3.32-3.41 (2H), 3.55 
(2H), 4.22 (2H), 7.06 (1H), 7.99 (1H), 8.36 (1H), 8.52 (1H), 
9.01 (1H), 12.80 (1H) ppm. 

Example 229 

(RS)-4-(6-Ethoxy-1H-indazol-5-yl)amino-N-ethyl 
N-methyl-5,6,7,8-tetrahydro 1 benzothieno2,3-d 

pyrimidine-7-carboxamide 

O 

N? 
N 

NH O 

21 
N OH 

s S 

N^ 
N 

NH O 

21 N N s-/ 
sus / N 

100 mg (244 umol) (RS)-4-(6-ethoxy-1H-indazol-5-yl) 
amino-5,6,7,8-tetrahydro 1 benzothieno 2,3-dipyrimidine 
7-carboxylic acid (prepared according to example 210) were 
transformed in analogy to intermediate example 2a using 
N-methylethanamine to give after working up and purifica 
tion 24.0 mg (22%) of the title compound. 
'H-NMR (DMSO-d6): 8=1.03+1.14 (3H), 1.48 (3H), 1.87 

(1H), 2.06 (1H), 2.84+3.06 (3H), 2.93 (2H), 3.15 (1H), 
3.22-3.50 (4H), 4.22 (2H), 7.07 (1H), 7.99 (1H), 8.37 (1H), 
8.53 (1H), 9.02 (1H), 12.80 (1H) ppm. 
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Example 230 

(RS) N-(2-Hydroxyethyl)-4-(6-isopropoxy-1H 
indazol-5-yl)amino-N-methyl-5,6,7,8-tetrahydro1 

benzothieno2,3-dipyrimidine-7-carboxamide 

O 

N^ 
N 

NH O 

21 
N OH 

s S 

C 
N^ 
N 

NH O 

C N N 
s S 

HO 

50 mg (118 Limol) (RS)-4-(6-isopropoxy-1H-indazol-5- 
yl)amino-5,6,7,8-tetrahydro 1 benzothieno2,3-dipyrimi 
dine-7-carboxylic acid (prepared according to example 69) 
were transformed in analogy to intermediate example 2a 
using 2-(methylamino)ethanol to give after working up and 
purification 10.9 mg (18%) of the title compound. 

H-NMR (DMSO-d6): 8=1.40 (6H), 1.88 (1H), 2.10 
(1H), 2.87+3.13 (3H), 2.93 (2H), 3.15-3.57 (7H), 4.65+4.81 
(1H), 4.89 (1H), 7.11 (1H), 7.99 (1H), 8.38 (1H), 8.53 (1H), 
9.07 (1H), 12.76 (1H) ppm. 

Example 231 

(RS)-4-(6-Ethoxy-1H-indazol-5-yl)amino-N-ethyl 
N-(2-hydroxyethyl)-5,6,7,8-tetrahydro 1 benzoth 

ieno 2,3-dipyrimidine-7-carboxamide 

r 
O 

NH O 

21 
N OH 

s S 

M 
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-continued 

r 
O 

Or 
100 mg (244 umol) (RS)-4-(6-ethoxy-1H-indazol-5-yl) 

amino-5,6,7,8-tetrahydro 1 benzothieno 2,3-dipyrimidine 
7-carboxylic acid (prepared according to example 210) were 
transformed in analogy to intermediate example 2a using 
2-(ethylamino)ethanol to give after working up and purifi 
cation 55.0 mg (47%) of the title compound. 

H-NMR (DMSO-d6): 8=1.04+1.15 (3H), 1.47 (3H), 1.89 
(1H), 2.06 (1H), 2.85-3.03 (2H), 3.05-3.59 (9H), 4.22 (2H), 
4.66+4.82 (1H), 7.06 (1H), 7.99 (1H), 8.36 (1H), 8.52 (1H), 
9.02 (1H), 12.80 (1H) ppm. 

M 

Example 232 

(RS)-1-(4-(6-Ethoxy-1H-indazol-5-yl)amino-5,6, 
7,8-tetrahydro 1 benzothieno2,3-dipyrimidin-7- 

y1}carbonyl)azetidine-3-carbonitrile 

r H N O 
M 
N 
N 

NH O 

N21 He 

N 

r H 
N 
M 
N 
N 

NH O 

S.J. N 
110 mg (269 umol) (RS)-4-(6-ethoxy-1H-indazol-5-yl) 

amino-5,6,7,8-tetrahydro 1 benzothieno 2,3-dipyrimidine 
7-carboxylic acid (prepared according to example 210) were 
transformed in analogy to intermediate example 2a using 
aZetidine-3-carbonitrile to give after working up and puri 
fication 6.0 mg (4%) of the title compound. 
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'H-NMR (DMSO-d6): 8=1.49 (3H), 1.83 (1H), 2.09 

(1H), 2.74-3.37 (5H), 3.82 (1H), 4.04 (1H), 4.12-4.28 (3H), 
4.41-4.60 (2H), 7.07 (1H), 7.99 (1H), 8.35 (1H), 8.52 (1H), 
9.01 (1H), 12.81 (1H) ppm. 

Example 233 

{(7RS)-4-(6-Ethoxy-1H-indazol-5-yl)amino-5.6.7. 
8-tetrahydro1 benzothieno 2,3-dipyrimidin-7-y1} 

(3R)-3-hydroxypyrrolidin-1-yl)methanone 

O 

N^ 
N 

NH O 

21 
N OH 

s S 

O 

N? 
N 

100 mg (244 umol) (RS)-4-(6-ethoxy-1H-indazol-5-yl) 
amino-5,6,7,8-tetrahydro 1 benzothieno 2,3-dipyrimidine 
7-carboxylic acid (prepared according to example 210) were 
transformed in analogy to intermediate example 2a using 
(3S)-pyrrolidin-3-ol to give after working up and purifica 
tion 11 mg (9%) of the title compound. 
'H-NMR (DMSO-d6): 8=1.48 (3H), 1.72-2.02 (3H), 2.11 

(1H), 2.88-3.70 (9H), 4.18-4.37 (3H), 4.92+5.02 (1H), 7.07 
(1H), 7.99 (1H), 8.37 (1H), 8.53 (1H), 9.02 (1H), 12.81 (1H) 

Example 234 

(RS)—N,N-Bis(2-hydroxyethyl)-4-(6-methoxy 
1H-indazol-5-yl)amino-5,6,7,8-tetrahydrollbenzo 

thieno2,3-dipyrimidine-7-carboxamide 

NH O 

21 
N OH 

s S 
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-continued 

N^ 
N 5 

NH O 

OH 

sus N 

HO 

15 

25 mg (63 umol) (RS)-4-(6-methoxy-1H-indazol-5-yl) 
amino-5,6,7,8-tetrahydro 1 benzothieno 2,3-dipyrimidine 
7-carboxylic acid (prepared according to example 57) were 
transformed in analogy to intermediate example 2a using 
2,2'-iminodiethanol to give after working up and purification 
6.5 mg (20%) of the title compound. 
'H-NMR (DMSO-d6): 8=1.85 (1H), 2.15 (1H), 2.87-3.01 

(2H), 3.13-3.62 (11H), 3.98 (3H), 4.67 (1H), 4.83 (1H), 7.09 
(1H), 7.99 (1H), 8.23 (1H), 8.46 (1H), 8.78 (1H), 12.82 (1H) 25 

Example 235 

(RS). N—Cyclopropyl-4-(6-ethoxy-1H-indazol-5- 30 
yl)amino-N-methyl-5,6,7,8-tetrahydrollbenzoth 

ieno 2,3-dipyrimidine-7-carboxamide 

35 

O 

M 
N 40 

NH O 

21 
N N OH 
ls 45 

N S 

O 
M 50 
N 
N 

NH O 

21 
N N N-( 55 
sus / N 

100 mg (244 umol) (RS)-4-(6-ethoxy-1H-indazol-5-yl) 
amino-5,6,7,8-tetrahydro 1 benzothieno 2,3-dipyrimidine 
7-carboxylic acid (prepared according to example 210) were 
transformed in analogy to intermediate example 2a using 
N-methylcyclopropanamine to give after working up and 
purification 17.0 mg (15%) of the title compound. 

H-NMR (DMSO-d6): 8=0.73-0.94 (4H), 1.48 (3H), 1.85 
(1H), 2.14 (1H), 2.81-3.01 (3H), 2.85 (3H), 3.15-3.41 (2H), 

60 

65 
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3.54 (1H), 4.22 (2H), 7.07 (1H), 8.00 (1H), 8.38 (1H), 8.53 
(1H), 9.02 (1H), 12.82 (1H) ppm. 

Example 236 

(RS)-4-(6-Ethoxy-1H-indazol-5-yl)amino-N-ethyl 
N-(propan-2-yl)-5,6,7,8-tetrahydro 1 benzothieno2. 

3-dipyrimidine-7-carboxamide 

O 

N^ 
M 

NH O 

He 

N OH 
Sn 
N S 

O 

N^ 
N 

is . 
100 mg (244 umol) (RS)-4-(6-ethoxy-1H-indazol-5-yl) 

amino-5,6,7,8-tetrahydro 1 benzothieno 2,3-dipyrimidine 
7-carboxylic acid (prepared according to example 210) were 
transformed in analogy to intermediate example 2a using 
N-ethylpropan-2-amine to give after working up and puri 
fication 12.0 mg (10%) of the title compound. 
'H-NMR (DMSO-d6): 8=1.03-1.21 (9H), 1.48 (3H), 1.91 

(1H), 2.03 (1H), 2.86-2.94 (1H), 2.91 (1H), 2.99 (1H), 
3.14-3.37 (4H), 4.22 (2H), 4.26+4.54 (1H), 7.07 (1H), 7.99 
(1H), 8.37 (1H), 8.53 (1H), 9.03 (1H), 12.81 (1H) ppm. 

Example 237 

(RS)-1-(4-(6-Methoxy-1H-indazol-5-yl)amino-5, 
6,7,8-tetrahydrollbenzothieno2,3-dipyrimidin-7- 

y1}carbonyl)azetidine-3-carbonitrile 

O 

N^ 
N 

NH O 

Hos 

N21 N OH 

sus 
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-continued 

N^ 
M 

NH O 

-O, sus, 
N 

200 mg (506 umol) (RS)-4-(6-methoxy-1H-indazol-5-yl) 
amino-5,6,7,8-tetrahydro 1 benzothieno 2,3-dipyrimidine 
7-carboxylic acid (prepared according to example 57) were 
transformed in analogy to intermediate example 2a using 
aZetidine-3-carbonitrile to give after working up and puri 
fication 140 mg (60%) of the title compound. 
'H-NMR (DMSO-d6): 8=1.81 (1H), 2.16 (1H), 2.70-3.39 

(5H), 3.82 (1H), 3.98 (3H), 4.05 (1H), 4.19 (1H), 4.45-4.60 
(2H), 7.09 (1H), 7.99 (1H), 8.21 (1H), 8.45 (1H), 8.76 (1H), 
12.84 (1H) ppm. 

Example 238 

(RS) N-tert-Butyl-4-(6-ethoxy-1H-indazol-5-yl) 
amino-N-methyl-5,6,7,8-tetrahydro 1 benzothieno 

2,3-dipyrimidine-7-carboxamide 

D. ( – 
r 

CC 5-(- 
49 mg (145 umol) (RS) N-tert-butyl-4-chloro-N- 

methyl-5,6,7,8-tetrahydrollbenzothieno 2,3-dipyrimidine 
7-carboxamide (prepared according to example 238a) were 
transformed in analogy to example 1 using 6-ethoxy-1H 
indazol-5-amine to give after working up and purification 22 
mg (32%) of the title compound. 
'H-NMR (DMSO-d6): 8=1.37 (9H), 1.48 (3H), 1.86 

(1H), 2.07 (1H), 2.91 (2H), 2.98 (3H), 3.09-3.31 (3H), 4.23 
(2H), 7.07 (1H), 7.99 (1H), 8.35 (1H), 8.52 (1H), 9.02 (1H), 
12.80 (1H) ppm. 
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Example 238a 

(RS) N-tert-butyl-4-chloro-N-methyl-5,6,7,8-tetra 
hydro 1 benzothieno2,3-dipyrimidine-7-carboxam 

ide 

C O 

N21 N OH 

ls 
N S 

C O 

N21 N y sus ( 
100 mg (372 umol) (RS)-4-chloro-5,6,7,8-tetrahydro1 

benzothieno2,3-dipyrimidine-7-carboxylic acid (prepared 
according to intermediate example 1a) were transformed in 
analogy to intermediate example 2a using N.2-dimethylpro 
pan-2-amine to give after working up and purification 50.1 
mg (40%) of the title compound. 

Example 239 

(RS)-4-(6-Ethoxy-1H-indazol-5-yl)amino-5,6,7,8- 
tetrahydro 1 benzothieno2,3-dipyrimidin-7-y1}(2- 

oxa-6-azaspiro 3.3 hept-6-yl)methanone 

O 

N? 
N 

NH O 

N21 N OH 

sus 

N^ 
N 

NH O 

1y / Y(XO. sus, 
110 mg (269 umol) (RS)-4-(6-ethoxy-1H-indazol-5-yl) 

amino-5,6,7,8-tetrahydro 1 benzothieno 2,3-dipyrimidine 
7-carboxylic acid (prepared according to example 210) were 
transformed in analogy to intermediate example 2a using 
2-oxa-6-azaspiro 3.3 heptane ethanedioate (2:1) to give 
after working up and purification 15 mg (11%) of the title 
compound. 
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Example 248a 

(RS)-4-Chloro-N,N-dimethyl-5,6,7,8-tetrahydro1 
benzothieno2,3-dipyrimidine-7-carboxamide 

C O 

-> 

N21 N OH 

sus 
C O 

r N N Y / N 

4.54 g (16.9 mmol) (RS)-4-chloro-5,6,7,8-tetrahydro1 
benzothieno2,3-dipyrimidine-7-carboxylic acid (prepared 
according to intermediate example 1a) were transformed in 
analogy to intermediate example 2a using N-methylmeth 
anamine to give after working up and purification 3.44 g 
(65%) of the title compound. 

Example 248b 

6-(Benzyloxy)-1H-indazol-5-amine 

-- 

NO 

NH2 

A mixture comprising 2.85 g (10.6 mmol) 6-(benzyloxy)- 
5-nitro-1H-indazole (prepared according to intermediate 
example 248c), 2.5 mL methylene chloride, 2.5 mL metha 
nol and 14.3 g tin-(II)-chloride was stirred at 23° C. over 
night. The solvents were removed and the residue purified 
by chromatography to give 2.34 g (92%) of the title com 
pound. 
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Example 248c 

6-(Benzyloxy)-5-nitro-1H-indazole 

-e- 

NO 

M 
O 

NO 

A mixture comprising 2.80 g (10.2 mmol) 4-(benzyloxy)- 
2-fluoro-5-nitrobenzaldehyde (prepared according to inter 
mediate example 248d), 50 mL N,N-dimethylacetamide and 
2.48 mL hydrazine hydrate was heated at 100° C. for 2 
hours. The mixture was poured into water, the solid filtered, 
washed with hexane and dried to give 1.79 g (65%) of the 
title compound. 

Example 248d 

4-(Benzyloxy)-2-fluoro-5-nitrobenzaldehyde 

F OH 

-> 

O 
N NO 

F O 

s 
NO 

To a mixture comprising 1.00 g (5.40 mmol) 2-fluoro-4- 
hydroxy-5-nitrobenzaldehyde (prepared according to inter 
mediate example 248e), 0.56 mL phenylmethanol, 1.7 g 
triphenylphosphane and 100 mL tetrahydrofuran were added 
at 3°C. 1.27 mL diisopropyl azodicarboxylate. The mixture 
was stirred at 23°C. overnight, concentrated and the residue 
was purified by chromatography to give 1.02 g (68%) of the 
title compound. 
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Example 248e 

2-Fluoro-4-hydroxy-5-nitrobenzaldehyde 

OH 

O O 
N N NO 

A solution of 50.0 g (357 mmol) 2-fluoro-4-hydroxyben 
Zaldehyde (CAS-No. 348-27-6) in 300 mL concentrated 
sulfuric acid was cooled to -15° C. A mixture comprising 
22.5 mL nitric acid (65%) and 68.5 mL sulfuric acid was 
added slowly. After 1 hour the mixture was poured into 
ice-water. The precipitate was filtered, washed with water 
and hexan and dried to give 60.0 g (91%) of the title 
compound. 

Example 249 

(RS) N.N-Dimethyl-4-6-(trifluoromethoxy)-1H 
indazol-5-yl)amino-5,6,7,8-tetrahydrollbenzoth 

ieno 2,3-dipyrimidine-7-carboxamide 

C O 

N21 N ( 
sus / N 

F 

N 
O 

N^ 
N 

NH O 

N N21 N 

sus, 
100 mg (338 umol) (RS)-4-chloro-N,N-dimethyl-5,6,7,8- 

tetrahydro 1 benzothieno 2,3-dipyrimidine-7-carboxamide 
(prepared according to intermediate example 248a) were 
transformed in analogy to example 1 using 6-(trifluo 
romethoxy)-1H-indazol-5-amine (prepared according to 
intermediate example 249a) to give after working up and 
purification 36 mg (23%) of the title compound. 

H-NMR (DMSO-d6): 8=1.80 (1H), 2.07 (1H), 2.87 
(3H), 2.88-3.00 (2H), 3.09 (3H), 3.11-3.27 (3H), 7.59 (1H), 
8.16 (1H), 8.17 (1H), 8.21 (1H), 8.26 (1H), 13.24 (1H) ppm. 
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Example 249a 

6-(Trifluoromethoxy)-1H-indazol-5-amine 

F F 

N F N F 
H H 
N O N O 
M M 

N N 
NO NH2 

3.38 g (13.7 mmol) 5-nitro-6-(trifluoromethoxy)-1H-in 
dazole (prepared according to intermediate example 249b) 
were transformed in analogy to intermediate example 69b to 
give after working up and purification 2.94 g (99%) of the 
title compound. 

Example 249b 

5-Nitro-6-(trifluoromethoxy)-1H-indazole (A) and 
N,N-dimethyl-5-nitro-1H-indazol-6-amine (B) 

F 

N 
F O -- 

O 
N NO 

F 

N 
H O H N 
N N 

N? -- N^ N 
N N 

NO NO 
A B 

11.73 g (46.3 mmol) 2-fluoro-5-nitro-4-(trifluo 
romethoxy)benzaldehyde (prepared according to intermedi 
ate example 249c) were transformed in analogy to interme 
diate example 248c to give after working up and purification 
3.44 g (30%) of the title compound A and 340 mg (4%) of 
the title compound B. 

Example 249c 

2-Fluoro-5-nitro-4-(trifluoromethoxy)benzaldehyde 

F F 

N F N- F 
F O Hip- F O 

O O 
N N NO 
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10.0 g (48.1 mmol) 2-fluoro-4-(trifluoromethoxy)benzal 
dehyde (JRD Fluorochemicals Ltd., United Kingdom) were 
transformed in analogy to intermediate example 248e to give 
after working up and purification 11.9 g (98%) of the title 
compound. 

Example 250 

(RS)-4-(6-Methoxy-1H-indazol-5-yl)amino-5.6.7. 
8-tetrahydrollbenzothieno2,3-dipyrimidin-7-y1}(2- 

oxa-6-azaspiro3.3 hept-6-yl)methanone 

O 

N^ 
N 

NH O He 

21 
N OH 

s S 

l 
N? 
N 

NH O 

CC Ox). 
150 mg (379 umol) (RS)-4-(6-methoxy-1H-indazol-5-yl) 

amino-5,6,7,8-tetrahydro 1 benzothieno 2,3-dipyrimidine 
7-carboxylic acid (prepared according to example 57) were 
transformed in analogy to intermediate example 2a using 
2-oxa-6-azaspiro3.3 heptane ethanedioate (2:1) to give 
after working up and purification 48.6 mg (27%) of the title 
compound. 
'H-NMR (DMSO-d6): 8=1.79 (1H), 2.12 (1H), 2.74 

(1H), 2.82-2.94 (2H), 3.14 (1H), 3.25 (1H), 3.98 (3H), 4.06 
(2H), 4.38-446 (2H), 4.64-4.73 (4H), 7.09 (1H), 7.99 (1H), 
8.20 (1H), 8.45 (1H), 8.76 (1H), 12.84 (1H) ppm. 

Example 251 

(RS)-4-6-(Dimethylamino)-1H-indazol-5-yl) 
amino-N,N-dimethyl-5,6,7,8-tetrahydro 1 benzoth 

ieno 2,3-dipyrimidine-7-carboxamide 

( 
N 
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ope 
H N 

/ N 
N 

NH O 

N21 N N 

sus / N 

100 mg (338 umol) (RS)-4-chloro-N,N-dimethyl-5,6,7,8- 
tetrahydro 1 benzothieno 2,3-dipyrimidine-7-carboxamide 
(prepared according to intermediate example 248a) were 
transformed in analogy to example 1 using N,N-dimethyl 
1H-indazole-5,6-diamine (prepared according to intermedi 
ate example 251a) to give after working up and purification 
10 mg (7%) of the title compound. 
H-NMR (DMSO-d6): 8=1.85 (1H), 2.16 (1H), 2.72 

(6H), 2.87 (3H), 2.91-2.97 (2H), 3.11 (3H), 3.16-3.29 (3H), 
7.42 (1H), 8.03 (1H), 8.52 (1H), 8.99 (1H), 9.14 (1H), 12.87 
(1H) ppm. 

Example 251a 

N,N-Dimethyl-1H-indazole-5,6-diamine 

N 

NO NH2 

300 mg (1.46 mmol) N,N-dimethyl-5-nitro-1H-indazol 
6-amine (prepared according to intermediate example 249b) 
were transformed in analogy to intermediate example 69b to 
give after working up and purification 256 mg (100%) of the 
title compound. 

Example 252 

(RS)-4-(6-Ethoxy-1H-indazol-5-yl)amino-N,N-bis 
(2-methoxyethyl)-5,6,7,8-tetrahydro 1 benzothieno 

2,3-dipyrimidine-7-carboxamide 

O 

N? 
M 

NH O -e- 

21 
N OH 

s S 
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-continued 

N^ 
N NH 

21 ( - N N / 
ls, S / 

O 

100 mg (244 umol) (RS)-4-(6-ethoxy-1H-indazol-5-yl) 
amino-5,6,7,8-tetrahydro 1 benzothieno 2,3-dipyrimidine 
7-carboxylic acid (prepared according to example 210) were 
transformed in analogy to intermediate example 2a using 
2-methoxy-N-(2-methoxyethyl)ethanamine to give after 
working up and purification 7.0 mg (5%) of the title com 
pound. 

H-NMR (DMSO-d6): 8=1.48 (3H), 1.89 (1H), 2.05 
(1H), 2.92 (2H), 3.15-3.30 (3H), 3.25 (3H), 3.26 (3H), 
3.39-3.56 (6H), 3.63 (2H), 4.22 (2H), 7.07 (1H), 7.99 (1H), 
8.37 (1H), 8.53 (1H), 9.03 (1H), 12.83 (1H) ppm. 

Example 253 

(RS)-4-(6-Ethoxy-1H-indazol-5-yl)amino-N- 
methyl-N-propyl-5,6,7,8-tetrahydro 1 benzothieno 

2,3-dipyrimidine-7-carboxamide 

O 

N? 
N 

NH O His 

21 N 

ls N OH 
S. 
N S 

O 

N^ 
N 

NH O 

N21 

lu 7, 
50 mg (122 umol) (RS)-4-(6-ethoxy-1H-indazol-5-yl) 

amino-5,6,7,8-tetrahydro 1 benzothieno 2,3-dipyrimidine 
7-carboxylic acid (prepared according to example 210) were 
transformed in analogy to intermediate example 2a using 
N-methylpropan-1-amine to give after working up and puri 
fication 25 mg (44%) of the title compound. 

H-NMR (DMSO-d6): 8–0.79-0.92 (3H), 1.48 (3H), 1.55 
(2H), 1.87 (1H), 2.06 (1H), 2.85+3.07 (3H), 2.88-3.01 (2H), 
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3.10-3.41 (5H), 4.22 (2H), 7.07 (1H), 7.99 (1H), 8.38 (1H), 
8.53 (1H), 9.02 (1H), 12.83 (1H) ppm. 

Example 254 

(RS)-4-(6-Ethoxy-1H-indazol-5-yl)amino-N,N- 
dimethyl-5,6,7,8-tetrahydro 1 benzothieno 2,3-d 

pyrimidine-7-carboxamide 

C O 

r N ( -e- 
sus / 

N^ 
N 

NH O 

N21 N o 

(JX / 
100 mg (338 umol) (RS)-4-chloro-N,N-dimethyl-5,6,7,8- 

tetrahydro 1 benzothieno 2,3-dipyrimidine-7-carboxamide 
(prepared according to intermediate example 248a) were 
transformed in analogy to example 1 using 6-ethoxy-1H 
indazol-5-amine (prepared according to intermediate 
example 210b) to give after working up and purification 90.0 
mg (61%) of the title compound. 
'H-NMR (DMSO-d6): 8=1.47 (3H), 1.85 (1H), 2.08 

(1H), 2.87 (3H), 2.93 (2H), 3.09 (3H), 3.13-3.35 (3H), 4.22 
(2H), 7.07 (1H), 8.00 (1H), 8.42 (1H), 8.53 (1H), 8.98 (1H), 
12.69 (1H) ppm. 

Example 255 

(RS)-2,5-Dihydro-1H-pyrrol-1-yl 4-(6-ethoxy-1H 
indazol-5-yl)amino-5,6,7,8-tetrahydro 1 benzoth 

ieno2,3-dipyrimidin-7-yl)methanone 

O 

N^ 
M H 

NH O 

2 
N OH 

s S 
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-continued 

N^ 
N 

NH O 

N ( 
s S C 

50 mg (122 umol) (RS)-4-(6-ethoxy-1H-indazol-5-yl) 
amino-5,6,7,8-tetrahydro 1 benzothieno 2,3-dipyrimidine 
7-carboxylic acid (prepared according to example 210) were 
transformed in analogy to intermediate example 2a using 
2,5-dihydro-1H-pyrrole to give after working up and puri 
fication 4.2 mg (7%) of the title compound. 
'H-NMR (DMSO-d6): 8=1.48 (3H), 1.89 (1H), 2.15 

(1H), 2.92-3.06 (3H), 3.15-3.40 (2H), 4.12 (2H), 4.23 (2H), 
4.41 (2H), 5.93 (2H), 7.07 (1H), 8.00 (1H), 8.37 (1H), 8.53 
(1H), 9.02 (1H), 12.80 (1H) ppm. 

Example 256 

(RS)-4-6-(Benzyloxy)-1H-indazol-5-yl)amino-N, 
N-dimethyl-5,6,7,8-tetrahydro 1 benzothieno 2,3-d 

pyrimidine-7-carboxamide 

C O 

SDS s!N./ / 

O 

N^ 
N 

NH O 

ry N 
sus / 

24.7 mg (83 umol) (RS)-4-chloro-N,N-dimethyl-5,6,7,8- 
tetrahydro 1 benzothieno 2,3-dipyrimidine-7-carboxamide 
(prepared according to intermediate example 248a) were 
transformed in analogy to example 1 using 6-(benzyloxy)- 
1H-indazol-5-amine (prepared according to intermediate 
example 248b) to give after working up and purification 19.4 
mg (47%) of the title compound. 
'H-NMR (DMSO-d6): 8=1.46 (2H), 2.59-2.73 (1H), 

2.75-3.01 (4H), 2.88 (3H), 3.05 (3H), 5.25 (2H), 7.26 (1H), 
737-749 (3H), 7.53-7.61 (2H), 8.01 (1H), 8.19 (1H), 8.50 
(1H), 8.99 (1H), 12.87 (1H) ppm. 
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Example 257 

(7RS) N-(2RS)-2,3-Dihydroxypropyl-4-(6- 
ethoxy-1H-indazol-5-yl)amino-N-methyl-5,6,7,8- 
tetrahydro 1 benzothieno 2,3-dipyrimidine-7-car 

boxamide 

O 

N^ -e- 
N 

NH O 

21 
N OH 

s S 

O 

N^ 
N 

N 21 N - OH 

50 mg (122 umol) (RS)-4-(6-ethoxy-1H-indazol-5-yl) 
amino-5,6,7,8-tetrahydro 1 benzothieno 2,3-dipyrimidine 
7-carboxylic acid (prepared according to example 210) were 
transformed in analogy to intermediate example 2a using 
(2RS)-3-(methylamino)propane-1,2-diol to give after work 
ing up and purification 20.8 mg (34%) of the title compound. 
'H-NMR (DMSO-d6): 8=1.48 (3H), 1.87 (1H), 2.10 

(1H), 2.84-3.02 (4H), 3.10-3.56 (8H), 3.66 (1H), 4.22 (2H), 
4.34-5.12 (2H), 7.07 (1H), 7.99 (1H), 8.37 (1H), 8.52 (1H), 
9.02 (1H), 12.80 (1H) ppm. 

Example 258 

(3RS)-3-(Dimethylamino)pyrrolidin-1-yl{(7RS)-4- 
(6-ethoxy-1H-indazol-5-yl)amino-5,6,7,8-tetra 

hydrollbenzothieno2,3-dipyrimidin-7- 
yl)methanone 

O 

N^ -e- 
N 

NH O 

21 
N OH 

s S 


































































