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We claim:

1. A compound of formula (1)

(D,
wherein
5 R! is hydrogen, chloro, methy\or methoxy,
R? is hydrogen or methoxy,

with the proviso that at least one of R\and R? is other than hydrogen,

G! represents chloro, (Ci-Cq)-alkyl, (Ci-Cs)-dkoxycarbonyl, 5S-membered aza-hetero-

aryl, or the group -CHz-OR?, -CH2-NR*R® or (=0)-NR“R®, wherein
10 R? is hydrogen, (C;-Cs)-alkyl, (C3-Cg)-cycloalk¥ or phenyl,

(i) said (Ci-Cs)-alkyl is optionally substituted\ with hydroxy, (Ci-Ca)-
alkoxy, hydroxycarbonyl, (Ci-Ci)-alkoxycarbynyl, amino, amino-
carbonyl, mono-{C-Cs)-alkylaminocarbonyl, di-#:-Ca)-alkylamino-

carbonyl, (Cs-Cg)-cycloalkyl or up to three fluore atom
15 and

(i) said (Cs-Cq)-cycloalkyl is optionally substituted with one or twogub-
stituents independently sclected from the group consisting of (Ci-Ca¥

alkyl, hydroxy and amino,

and
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(iii} said phenyl is optionally substituted with one or two substituents inde-
pendently selected from the group consisting of fluoro, chloro, bromo,
cyane, trifluoromethyl, trifluoromethoxy, (Ci-Cs)-alkyl and (C:-Ca)-

alkoxy,
is hydrogen or (C;-C4)-alkyl,

is hydrogen, (C;-Cs)-alkyl, (Ci-Ca)-alkylcarbonyl, (Cs-Ce)-cycloalkyl or

4- to 6-membered heterocycloalkyl, wherein

(i) satd (Ci-Cs)-alkyl is optionally substituted with hydroxy, (C;-Ca)-
alkoxy, hydroxycarbonyl, (C;-Ca)-alkoxycarbonyl, aminocarbonyl,
mono-(Ci-Cy)-alkylaminocarbonyl, di-(C;-Cs)-alkylaminocarbonyl or

-Cg)-cycloalkyl,
and

(i) said (Cs-Cgigycloalkyl is optionally substituted with one or two sub-
stituents indepexdently selected from the group consisting of (C,-Ca)-

alkyl, hydroxy and'\ymino,
and

(7ii) said 4- to 6-membered heterd¢ycloalkyl is optionally substituted with
one or two substituents indepetdently selected from the group con-

sisting of (C;-Ca)-alkyl, hydroxy, ox¥ and amino,

is hydrogen, (C,-Cy)-alkyl, (Cs-Ce)-cycloalkyNor 4- to 6-membered hetere-

cycloalkyl, wherein

(i) said (Ci-Cs)-alkyl is optionally substituted witk hydroxy, (C:-C4)-

alkoxy, hydroxycarbonyl, (C;-Ca)-alkoxycarbonyl\ amino, amino-
carbonyl, mono-(Ci-Cs)-alkylaminocarbonyl, di-(C;-Cy)-alkylamino-

carbonyl or (Cs-Ce)-cycloalkyl,
and

(if) said (Cs-Cs)-cycloalkyl is optionally substituted with one or two su
stituents independently selected from the group consisting of (Ci-Ca)-

alkyl, hydroxy and amino,
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and

(iif) said 4- to 6-membered heterocycloalkyl is optionally substituted with
one or two substituents independently selected from the group con-

sisting of (C;-Ca)-alkyl, hydroxy, oxo and amino,
or

R* and R®, or R* and R®, respectively, are joined and, taken together with the
nitrogen atom to which they are attached, forim a monocyclic, saturated 4- to
7-membered heterocycloalkyl ring which may contain a second ring
heteroatom selected from N(R”) and O, and which may be substituted on
10 ring carbon atoms with one or two substituents independently selected from
group consisting of (C-Ci)-alkyl, oxo, hydroxy, amino and amino-

carbynyl, and wherein

R’ N hydrogen, (C1-Ca)-alkyl, formyl or (Ci-Cs)-alkylcarbonyl,

and

15 G* represents chloro, cyano, ¥i-Ca)-alkyl, or the group -CR*R*-OH, -CH>-NR’R",

-C(=0)-NR!''R" or -CH»-ORX,, wherein

R* and R®® are independently selcted from the group consisting of hydrogen, (Ci-

Ca)-alkyl, cyclopropyl and ¢
R’ is hydrogen or {(C-Ca)-alkyl,

20 R is hydrogen, (Ci-Ca)-alkyl, (C;-Cs)-Nkylcarbonyl, (Cs-Ce)-cycloalkyl or

4- to 6-membered heterocycloalkyl, where

(i) said (C-Cs)-alkyl is optionally substityted with hydroxy, amino,
aminocarbonyl, mono-(C;-Cs)-alkylaminocargenyl or di-(C;-Cs)-alkyl-

aminocarbonyl,
25 and

(if) said (Cs-Ce)-cycloalkyl is optionally substituted with on} or two sub-
stituents independently selected from the group consisting 8§ (Ci-Cs)-

alkyl, hydroxy and amino,
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and

(1if) said 4- to 6-membered heterocycloalkyl is optionally substituted with
one or two substituents independently selected from the group con-

sisting of (C;-Cs)-alkyl, hydroxy, oxo and amino,
is hydrogen or (C,-Cq)-alkyl,

is hydrogen, (C:-Cs)-alkyl, (Cs-Ce)-cycloalkyl or 4- to 6-membered hetero-

cycloalkyl, wherein

() said (Ci-Ci)-alkyl is optionally substituted with hydroxy, amino,
aminocarbonyl, mono-(Ci-Cs)-alkylaminocarbonyl or di-(C;-Ca)-alkyl-

aminocarbonyl,

€1)] -Cg)-cycloalkyl is optionally substituted with on¢ or two sub-

stituents tydependently selected from the group consisting of (C,-Ca)-

alkyl, hydroxy and amino,
and

(fi) said 4- to 6-memberecdhheterocycloalkyl is optionally substituted with
onc or two substituents Ydependently sclected from the group con-

sisting of (C;-Cs)-alkyl, hydrdgy, oxo and amino,

and, taken together with the
nitrogen atom to which they are attached, formy monocyclic, saturated 4- to
7-membered heterocycloalkyl ring which may\contain a second ring
heteroatom selected from N(R'®), O, S and S(Q), ayd which may be sub-
stituted on ring carbon atoms with up to three substitNents independently
sclected from the group comnsisting of fluoro, (C1-Cs)-a 0X0, hydroxy,

amino and aminocarbonyl, and wherein

R?®  is hydrogen, (C)-Ca)-alkyl, (Cs-Ce)-cycloalkyl, formyl orNCi-Ca)-
alkylcarbonyl,
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and
R” is (C1-Cq)-alkyl,
with the proviso that G' is not chloro when G° is chloro or cyano,

or a pharmaccutically acceptable salt, hydrate and/or solvate thereof.

50 2, Thacompound of formula (I) according to Claim 1, wherein
R! chloro, methyl or methoxy,
R? is hyNrogen or methoxy,
G! representsi¢hloro, (Ci-Ca)-alkyl, (Ci-Ca)-alkoxycarbonyl or 5-membered aza-hetero-
aryl selected Yrom the group consisting of pyrazolyl, imidazolyl, oxazolyl, isoxazolyl
10 and oxadiazolylN\or represents the group -CH»>-OR? or -CH,-NR'R?, wherein
R} is hydrogen, 8C1-Ca)-alky! or (Cs-Cg)-cycloalkyl,
wherein said (Ci-§4)-alkyl is optionally substituted with hydroxy, (Ci-Cs)-
alkoxy, hydroxycarbiwnyl, (C.-C4)-alkoxycarbonyl, amino, aminocarbonyl,
(Cs-Ce)-cycloalkyl or upNp three fiuoro atoms,
15 R* is hydrogen or (C;-Ca)-alkyl,
R? is hydrogen, (C:-Cs)-alkyl, (Ci-§a)-alkylcarbonyl, (Cs-Ce)-cycloalkyl or
5- or 6-membered heterocycloalkyl, i
(i) said (Ci-Ci)-alkyl is optionally subkituted with hydroxy, hydroxy-
carbonyl or (Cs-Ce)-cycloalkyl,
20 and
(ii) said 5- or 6-membered heterocycloalkyl is optiond|ly substituted with
0X0,
or
R* and R® are joined and, taken together with the nitrogen atom to which they are
25 attached, form a monocyclic, saturated 4- to 6-membered heterocycloalkyl

ring which may contain a second ring heteroatom selected from N(R") an
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O, and which may be substituted on a ring carbon atom with oxo or

hydroxy, and wherein

R’ is ydrogen or (C-Ca)-alkyl,

represents chloro, cyano, (Ci-Ca)-alkyl, or the group -CR*R*-OH, -CH»-NR°R",

RlZ

or

R’ and R', or R'" and R', respectively, are joined and, taken together with the

-C(=0)-NR''R" or -CH»-OR", wherein

A and R*® are independently selected from the group consisting of hydrogen, (C\-

Ca)-alkyl and cyclopropyl,
1ydrogen or methyl,

is hydgogen, (Ci-Cq)-alkyl, (Ci-Cs)-alkylcarbonyl, (Cs-Cs)-cycloalkyl or

5- or 6-mymberad heterocycloalkyl, wherein

(i} said (Ci-8g)-alkyl is optionally substituted with hydroxy or amino-

carbonyl,
and

(it) said 5- or 6-membered\peterocycloalkyl is optionally substituted with

0x0

3

is hydrogen or methyl,

is hydrogen, (C,-Cs)-alkyl, (Cs-Cs)-cyclo

cycloalkyl, wherein

yl or 5- or 6-membered hetero-

(iy said (Ci-Cs)-alkyl is optionally substituted w1
and

(i7) said 5- or 6-membered heterocycloalkyl is optionally 3ybstituted with

0%0,

nitrogen atom to which they are attached, form a monocyclic, saturated 4- to
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6-membered heterocycloalkyl ring which may contain a second ring
heteroatom selected from N(R'), O, S and S(O), and which may be sub-
stituted on ring carbon atoms with up to three substituents independently
selected from the group consisting of fluoro, (C-Cs)-alkyl, oxo, hydroxy,

amino and aminocarbonyl, and wherein

R"® s hydrogen, (Ci-Cs)-alkyl, cyclopropyl, cyclobutyl, formyl or
(C1-Cas)-alkylcarbonyl,

is methyl or ethyl,

10 with the proviso thyt G! is not chiloro when G? is chloro or cyano,

or a pharmaceutically adgeptable salt, hydrate and/or solvate thereof.

3. The compound of formula (INaccording to Claim 1 or 2, wherein

15 G'

20

25

is methyl,

is methoxy,

represents methyl, oxazol-5-yI or th

R3

R5

or

aroup -CHz-OR? or -CH2-NR*R®, wherein
is hydrogen, (C,-C4)-alkyl, cyclopiopyl or cyclobutyl,

wherein said (Ci-Ca)-alkyl is optionally substituted with hydroxy, methoxy,

ethoxy, hydroxycarbonyl, methoxycarbonXl, ethoxycarbonyl, amino, amino-

carbonyl, cyclopropyl, cyclobutyl or up to thige fluoro atoms,
is hydrogen, methyl or ethyl,

is hydrogen, (C,-Ca)-alkyl, acetyl, cyclopropyl, cyclobytyl or 2-oxopyrroli-
din-3-yl,

wherein said (Ci-Cs)-alkyl is optionally substituted with hydro
carbonyl, cyclopropyl or cyclobutyl,
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R* and R*® are joined and, taken together with the nitrogen atom to which they are
attached, form a monocyclic, saturated 5- or 6-membered heterocycloalkyl
ring which may contain a second ring heteroatom selected from NH and O,

and which may be substituted on a ring carbon atom with oxo or hydroxy,

represents methyl or the group -CR®R®-OH, -CH>NR’R'® or -C(=0)-NR''R",

is hydigen, (Ci-Caq)-alkyl, acetyl, cyclopropyl, cyclobutyl or 2-oxopyrroli-
din-3-y1,

wherein said ((\-Ca)-alkyl is optionally substituted with hydroxy or amino-

carbonyl,
R"  is hydrogen or methyl,

R'? is hydrogen, (C,-Ca)-alky!, c¥lopropyl, cyclobutyl or 2-oxopyrrolidin-3-yl,

wherein said (C;-Ca)-alkyl is optiohglly substituted with hydroxy,

or

R® and R', or R"' and R', respectively, are joinedand, taken together with the
nitrogen atom to which they are attached, form a\gonocyclic, saturated 4- to
6-membered heterocycloalkyl ring which may

heteroatom selected from N(R"™), O and S(O),, and

ntain a second ring
ich may be substi-
tuted on ring carbon atoms with up to three substitueNs independently
selected from the group consisting of fluoro, methyl, oxo, hixdroxy, amino

and aminocarbonyl, and wherein
R"® s hydrogen, formyl or acetyl,
or a pharmaceutically acceptable salt, hydrate and/or solvate thereof.

The compound of formula (I) according to Claim 1, 2 or 3, wherein
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R! is methyl,
R? is methoxy,
G' represents the group -CH;-OR?, wherein

R? is (C1-Cq)-alkyl optionally substituted with hydroxy, amino or aminocarbo-

5 nyl,
G* repxgsents the group -CH2-NR’R'? or -C(=0)-NR''R"?, wherein
R9
R'® opyrrolidin-3-yl,
10 or
R® and R'° are joined Ad, taken together with the nitrogen atom to which they are
attached, form a ‘Riperazin-1-yl, 3-oxopiperazin-1-yl or 4-acetylpiperazin-
1-yl ring,
R'"  ishydrogen,
15 R? s 2-oxopyrolidin-3-yl,
or
R'' and R" are joined and, taken together with th¢ nitrogen atom to which they are
attached, form a 3-hydroxyazetidin-1-yl, 4-Dydroxypiperidin-1-yl or 3-oxo-
piperazin-1-yl ring,
20 or a pharmaceutically acceptable salt, hydrate and/or solvate thereof.

5. Process for preparing a compound of formula (I) as defined in Claims 1 ¥ 4, characterized

in that

[A] a 6-substituted 4-aminopyrrolo[2,1-f][1,2,4]triazine of formula (II)
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NH,

NZ =

/
L\N’N (1),

wherein R” has the meaning indicated in Claim 1 to 4,

is at first reacted with formaldehyde and an amine of formula (I1I)

R m,

5 wherein R? ald R'° have the meanings indicated in Claim 1 to 4,

in the presence of g acid to give a compound of formula (IV)

wherein R*, R? and R'® have the meanings ind?

then brominated to a compound of formula (V)

10
wherein R?, R® and R'° have the meanings indicated in Claim 1 to 4,

and subsequently coupled with a benzothiophen-2-y1 boronate of formula (V1)
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w
P
=
>

O0—R
R (VI):\

wherein R* and R? have the meanings indicated in Claim 1 to 4,
and

represents hydrogen or (Ci-Cs)-alkyl, or both R' residues are linked together to

5 a -(CHa)-, -C(CHs):-C(CHs)2-, -(CHaz)s-, -CH>-C(CHs)-CHa- or
-C(Xx0)-CH>-N(CHs)-CH2-C(=0)- bridge,
in the presence\f a palladium catalyst and a base to yield the target compound of for-
mula (I-A)
10 in Claim 1 to 4,

or

[B] a 6-substituted 4-aminopyrrolo[2,1-f][1,2,4]triazine of formula (II)
NH,,

NZ =

Ne 7/
k\N” (In),
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wherein R has the meaning indicated in Claim 1 to 4,

is at first formylated with N N-dimethylformamide in the presence of phosphoryl

chloride to an aldehyde of formula (VII)

10
wherein R', R? and R'* have the meanings indicated above,

in the presence of a palladium catalyst and a base to give a compound of formuld({IX)



WO 2013/087578 PCT/EP2012/074977

(1X),

wherein R'NR? and R® have the meanings indicated in Claim 1 to 4,

which then is eitder

[B-1] reacted with an'ymine of formula (IIT)

9
R
HNZ

R10

am,

wherein R’ and R'? have the mdqnings indicated in Claim 1 to 4,

in the presence of an acid and a redycing agent to yield the target compound of

formula (I-A)

(I'A) 3

10 wherein R}, R?, R?, R® and R'® have the meanings indicated in Claim 1 to 4,



10

WO 2013/087578

PCT/EP2012/074977
- 240 -

[B-2] oxidized to a carboxylic acid of formula (X)

(X) 3

wherein R!, W’ and R?* have the meanings indicated in Claim 1 to 4,

and finally coupleN with an amine of formula (XT)

11
HNZ

R12

(XI) 3

wherein R'! and R'? have the meXnings indicated in Claim 1 to 4,

in the presence of a condensing ageN to yield the target compound of formula

(I-B)



WO 2013/0875378 PCT/EP2012/074977
- 241 -

wherein R!, R®, R?, R'! and R" have the meanings indicated in Claim 1 to 4,

or
[C] a 6-substituted 4-amino-5-bromopyrrolo[2,1-f][1,2,4]triazine of formula (XII)

NHz Br

NN OH

99

(X1I)

Ixst coupled with a benzothiophen-2-yl boronate of formula (V1)

10 wherein R' and R? have the meanings indicated in Claim 1 to 2

and then reacted with formaldehyde and an amine of formula (IIT)

9

ne
SR am,

wherein R? and R'° have the meanings indicated in Claim 1 to 4,
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in the presence of an acid to yield the compound of formula (I-C)

(I-C),

wherein R', R, R” and R'® have the meanings indicated in Claim 1 to 4,
which subsequently id\gither

5 [C-1] oxidized to an aldelxde of formula (XIV)

wherein R!, R%, R? and R'® have the meanings indicated in

and treated with an amine of formula (XV)

4
R

HN
SR (v,

10 wherein R* and R have the meanings indicated in Claim I to 4,
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in the presence of an acid and a reducing agent to yield the target compound of

formula (I-D)

(I-D),

wherein R', R R?, R®, R? and R'® have the meanings indicated in Claim 1 to 4,

[C-2] converted into the corresgonding 6-(halomethyl) derivative of formula (XVI)

wherein R, R?, R? and R'° have the meanings indicated in Claim
and
10 X 18 chloro, bromo or iodo,

and treated with an alcohol of formula (XVII)
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RA—OH (XVII,

wherein R* has the meaning of R? as indicated in Claim 1 to 4, except for hydro-

gen,

in the presence of a base to yield the target compound of formula (I-E)

(I-E),

wherein R!, R%, R**, R® and R' have the meanings indicated above,

optionally followed, where appropriak, by () separating the compounds of formula (I) thus
obtained into their respective enantiomds and/or diastereomers, and/or (if) converting the
compounds of formula (I) into their respedtive hydrates, solvates, salts and/or hydrates or

solvates of the salts by treatment with the corrdgponding solvents and/or acids or bases.

Compound as defined in any of Claims 1 to 4\for the treatment and/or prevention of

diseases.

Compound as defined in any of Claims 1 to 4 for use in &ymethod for the treatment and/or

prevention of cancer and tumor diseases.

Use of a compound as defined in any of Claims 1 to 4 for the manufacture of a pharma-

ceutical composition for the treatment and/or prevention of cancer andNumor diseases.

Pharmaceutical composition comprising a compound as defined in any of Claims 1 to 4 and

one or more pharmaceutically acceptable excipients.

The pharmaceutical composition of Claim 9 further comprising one or more\additional

therapeutic agents.
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11. The pharmaceutical composition as defined in Claim 9 or 10 for the treatment and/or pre-

vention of cancer and fumor diseases.

Method for the treatment and/or prevention of cancer and tumor diseases in a mammal,
comprising administering to a mammal in need thereof a therapeutically effective amount of
one or more compounds as defined in any of Claims 1 to 4, or of a pharmaceutical com-

position as defined in any of Claims 9 to 11.
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CLAIMS
1. A compound of formula (I)
@,
wherein
R' is hydrogen, chloro, methyl or methoxy,
R? is hydrogen or methoxy,

with the proviso that at least one of R' and R? is other than hydrogen,

G' represents chloro, (C;-Cy)-alkyl, (C,-C,)-alkoxycarbonyl, 5-membered aza-heteroaryl,
or the group -CH,-OR?, -CH,-NR*R® or -C(=0)-NR'R®, wherein

R’ is hydrogen, (C,-Cy)-alkyl, (Ci-Cg)-cycloalkyl or phenyl,

(i) said (C,-Cy)-alkyl is optionally substituted with hydroxy, (C;-C4)-alkoxy,
hydroxycarbonyl, (C;-Cy)-alkoxycarbonyl, amino, aminocarbonyl, mono-
(C;-Cy)-alkylaminocarbonyl, di-(C,-C,)-alkylaminocarbonyl, (C5-Ce)-

cycloalkyl or up to three fluoro atoms,

and

(if) said (Cy-Cg)-cycloalkyl is optionally substituted with one or two sub-
stituents independently selected from the group consisting of (C;-Cy)-
alkyl, hydroxy and amino,

and

(i7i) said phenyl is optionally substituted with one or two substituents inde-

pendently selected from the group consisting of fluoro, chloro, bromo,
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cyano, trifluoromethyl, triftuoromethoxy, (C,-Cy}-alkyl and (C,-Cj)-
alkoxy,

is hydrogen or (C,-Cy)-alkyl,

is hydrogen, (C,-Cy)-alkyl, (C,-Cy)-alkylcarbonyl, (Ci-Cy}-cycloalkyl or 4- to

6-membered heterocycloalkyl, wherein

(#) said (C,-Cy)-alkyl is optionally substituted with hydroxy, (C,-Cy)-alkoxy,
hydroxycarbonyl, (C,-Cs)-alkoxycarbonyl, aminocarbonyl, mono-(C;-
Cy-alkylaminocarbonyl, di-(C,-Cy)-alkylaminocarbonyl or (Cs-Cg)-
cycloalkyl,

and

(i) said (C;-Cg)-cycloalkyl is optionally substituted with one or two sub-
stituents independently selected from the group consisting of (C,-Cy)-

alkyl, hydroxy and amino,
and

(iii) said 4- to 6-membered heterocycloalkyl is optionally substituted with one
or two substituents independently selected from the group consisting of

(C,-Cy)-alkyl, hydroxy, oxo and amino,

is hydrogen, (C,-C4)-alkyl, (C3-Cg)-cycloalkyl or 4- to 6-membered hetero-

cycloalkyl, wherein

() said (C,-Cy)-alkyl is optionally substituted with hydroxy, (C,-C,)-alkoxy,
hydroxycarbonyl, (C,-Cy)-alkoxycarbonyl, amino, aminocarbonyl, mono-
(C-Cy)-alkylaminocarbonyl, di-(C,-C,)-alkylaminccarbonyl or {Cs-Cg)-
cycloalkyl,

and

(if) said (C5-Cg)-cycloalkyl is optionally substituted with one or two sub-
stituents independently selected from the group consisting of (C,-C4)-

alkyl, hydroxy and amino,

and
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(i} said 4- to 6-membered heterocycloalkyl is optionally substituted with one
or two substituents independently selected from the group consisting of

{C,-Cy)-alkyl, hydroxy, oxo and amino,
or

R* and R®, or R* and R®, respectively, are joined and, taken together with the nitrogen
atom to which they are attached, form a monocyclic, saturated 4-to 7-
membered heterocycloalkyl ring which may contain a second ring heteroatom
selected from N(R") and O, and which may be substituted on ring carbon
atoms with one or two substituents independently selected from the group
consisting of (C,-Cy)-alkyl, oxo, hydroxy, amino and aminocarbonyl, and

wherein

R’ is hydrogen, (C,-Cy)-alkyl, formyl or {C,-C,)-alkylcarbonyl,

represents  chloro, cyamo, (C,-Cy-alkyl, or the group -CR™R®-
OH, -CH,-NR°R'?, -C(=0)-NR''R" or -CH,-OR"*, wherein

R* and R®™ are independently selected from the group consisting of hydrogen, (C,-

C,)-alkyl, cyclopropyl and cyclobutyl,
R’ is hydrogen or (C;-C,)-alkyl,

R' is hydrogen, (C,-Cy)-alkyl, (C-C,)-alkylcarbonyl, (Cs-Cq)-cycloalkyl or 4- to

6-membered heterocycloalkyl, wherein

(i) said (C,-C,)-alkyl is optionally substituted with hydroxy, amino, amino-
carbonyl, mono-(C;-Cy)-alkylaminocarbonyl or di-(C;-C,)-alkylamino-

carbonyl,
and

(i) said (Cs-Cg)-cycloalkyl is optionally substituted with one or two sub-
stituents independently selected from the group consisting of (C;-C,)-

alkyl, hydroxy and amino,

and



or

-230-
(iii) said 4- to 6-membered heterocycloalkyl is optionally substituted with one
or two substituents independently selected from the group consisting of

(Cy-C,)-alkyl, hydroxy, oxo and amino,
is hydrogen or (C,-Cy)-alkyl,

is hydrogen, {C,-Cy)-alkyl, (C;-C¢)-cycloalkyl or 4- to 6-membered hetero-

cycloalkyl, wherein

(fy said (C,-C4)-alkyl is optionally substituted with hydroxy, amino, amino-
carbonyl, mono-(C,-C,)-alkylaminocarbonyl or di-(C,-Cy)-alkylamino-

carbonyl,
and

iy said (C3-Cg)-cycloalkyl is optionally substituted with one or two sub-
stituents independently selected from the group consisting of (C;-Cy)-

alkyl, hydroxy and amino,
and

(i) said 4- to 6-membered heterocycloalkyl is optionally substituted with one
or two substituents independently selected from the group consisting of

(C-Cs)-alkyl, hydroxy, oxo and amino,

R® and R", or R" and R', respectively, are joined and, taken together with the

and

nitrogen atom to which they are attached, form a monocyclic, saturated 4- to
7-membered heterocycloalkyl ring which may contain a second ring
heteroatom selected from N(R"), O, S and S(0),, and which may be sub-
stituted on ring carbon atoms with up to three substituents independently
selected from the group conmsisting of fluoro, (C,-C,)-alkyl, oxo, hydroxy,

amino and aminocarbonyl, and wherein

R"”  is hydrogen, (C,-Cy)-alkyl, (Ci-Ce)-cycloalkyl, formyl or (C,-C,)-
atkylcarbonyl,

is (C,1-Cy)-alkyl,
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with the proviso that G' is not chloro when G? is chloro or cyano,
P y

or a pharmaceutically acceptable salt, hydrate and/or solvate thereof.

The compound of formula (I) according to Claim 1, wherein

is chloro, methyl or methoxy,

is hydrogen or methoxy,

represents chloro, (C,-Cy)-alkyl, {C,-Cy)-alkoxycarbonyl or 5-membered aza-hetero-

aryl selected from the group consisting of pyrazolyl, imidazolyl, oxazolyl, isoxazolyl

and oxadiazolyl, or represents the group -CH,-OR? or -CH,-NR*R®, wherein

R3

R4

RS

or

R4

is hydrogen, (C,-Cy)-alkyl or (C;-C¢)-cycloalkyl,

wherein said (C,-C,)-alkyl is optionally substituted with hydroxy, (C,-C,)-
alkoxy, hydroxycarbonyl, (C,-C.)-alkoxycarbonyl, amino, aminocarbonyl,

(Cs-Cg)-cycloalkyl or up to three fluoro atoms,
is hydrogen or {C,-C,}-alkyl,

is hydrogen, (C,-Cy)-alkyl, (C,;-C,)-alkylcarbonyl, (Cs-Cg)-cycloalkyl or 5- or

6-membered heterocycloalkyl, wherein

() said (C,-Cy)-alkyl is optionally substituted with hydroxy, hydroxy-
carbonyl or (C5-Cg)-cycloalkyl,

and

(ii) said 5- or 6-membered heterocycloalkyl is optionally substituted with

0X0,

and R’ are joined and, taken together with the nitrogen atom to which they are
attached, form a monocyclic, saturated 4- to 6-membered heterocycloalkyl
ring which may contain a second ring heteroatom selected from N(R') and O,
and which may be substituted on a ring carbon atom with oxo or hydroxy, and

wherein

R’ is hydrogen or (C;-Cy)-alkyl,
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represents  chloro, cyano, (C,-Cy-alkyl, or the group -CR™R®:.
OH, -CH,-NR°R'?, -C(=0)-NR""R" or -CH,-OR"®, wherein

R™ and R® are independently selected from the group consisting of hydrogen, (C;-

R9

or

Cy)-alkyl and cyclopropyl,
is hydrogen or methyl,

is hydrogen, (C,-Cy)-alkyl, (C;-C4)-alkylcarbonyl, (C;-C¢)-cycloalkyl or 5- or

6-membered heterocycloalkyl, wherein

() said (C)-C,)-alkyl is optionally substituted with hydroxy or aminocarbo-
nyl,

and

(if) said 5- or 6-membered heterocycloalkyl is optionally substituted with

0Xo0,
is hydrogen or methyl,

is hydrogen, (C,-C,)-alkyl, (Cs-Cg)-cycloalkyl or 5- or 6-membered hetero-

cycloalkyl, wherein
(#) said (C;-Cy)-alkyl is optionally substituted with hydroxy,
and

(i) said 5- or 6-membered heterocycloalkyl is optionally substituted with

oX0

2

R’ and R, or R" and R", respectively, are joined and, taken together with the

nitrogen atom to which they are attached, form a monocyclic, saturated 4-to
6-membered heterocycloalkyl ring which may contain a second ring
heteroatom selected from N(R'"), O, S and S(O),, and which may be sub-
stituted on ring carbon atoms with up to three substituents independently
selected from the group consisting of fluoro, (C;-Cy)-alkyl, oxo, hydroxy,

amino and aminocarbonyl, and wherein
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R" is hydrogen, (C,-Cy)-alkyl, cyclopropyl, cyclobutyl, formyl or
(C\-Cy)-alkylcarbonyl,

and
R"” is methyl or ethyl,

with the proviso that G' is not chlore when G* is chloro er cyano,

or a pharmaceutically acceptable salt, hydrate and/or solvate thereof.

The compound of formula (I} according to Claim 1 or 2, wherein

R! is methyl,

R? is methoxy,

G represents methyl, oxazol-5-yl or the group -CH,-OR’ or -CH,-NR'R’, wherein
R’ is hydrogen, (C,-Cy)-alkyl, cyclopropyl or cyclobutyl,

wherein said (C,-Cy)-alkyl is optionally substituted with hydroxy, methoxy,
ethoxy, hydroxycarbonyl, methoxycarbonyl, ethoxycarbonyl, amino, amino-

carbonyl, cyclopropyl, cyclobutyl or up to three fluoro atoms,
R* is hydrogen, methyl or ethyl,

R’ is hydrogen, {C,-C;)-alkyl, acetyl, cyclopropyl, cyclobutyl or 2-oxopyrrolidin-
3-vl,

wherein said (C,-C,)-alkyl is optionally substituted with hydroxy, hydroxy-
carbonyl, cyclopropyl or cyclobutyl,

or

R* and R® are joined and, taken together with the nitrogen atom to which they are
attached, form a monocyclic, saturated 5- or 6-membered heterocycloalkyl
ring which may contain a second ring heteroatom selected from NH and O,

and which may be substituted on a ring carbon atom with oxo or hydroxy,
and

G*  represents methyl or the group -CR*R®E.OH, -CH,-NR’R' or -C(=0)-NR''R",

wherein
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R and R* are independently hydrogen or methyl,

R9

R]O

or

is hydrogen,

is hydrogen, (C,-Cy)-alkyl, acetyl, cyclopropyl, cyclobutyl or 2-oxopyrrolidin-
3-yl,

wherein said (C,-Cy)-alkyl is optionally substituted with hydroxy or amino-

carbonyl,

is hydrogen or methyl,

is hydrogen, {C,-Cy)-alkyl, cyclopropyl, cyclobutyl or 2-oxopyrrolidin-3-yl,

wherein said {Cy-Cy)-alkyl is optionally substituted with hydroxy,

R® and R or R!' and RV, respectively, are joined and, taken together with the

nitrogen atom to which they are attached, form a monocyclic, saturated 4- to
6-membered heterocycloalkyl ring which may contain a second ring
heteroatom selected from N(R"), O and S(O)s,, and which may be substituted
on ring carbon atoms with up to three substituents independently selected
from the group consisting of fluoro, methyl, oxo, hydroxy, amino and amino-

carbonyl, and wherein

R" is hydrogen, formyl or acetyl,

or a pharmaceutically acceptable salt, hydrate and/or solvate thereof.

The compound of formula (I} according to Claim 1, 2 or 3, wherein

and

GZ

is methyl,

is methoxy,

represents the group -CH,-OR?, wherein

R3

is {C-Cy)-alkyl optionally substituted with hydroxy, amino or aminocarbonyl,

represents the group -CH,-NR’R'® or -C(=0)-NR''R"?, wherein
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R’ is hydrogen,

R'® is 2-oxopyrrolidin-3-yl,
or

R’ and R" are joined and, taken together with the nitrogen atom to which they are
attached, form a piperazin-1-yl, 3-oxopiperazin-1-yl or 4-acetylpiperazin-1-yl

ring,
R" is hydrogen,
R' is 2-oxopyrrolidin-3-yl,
or

R' and R'" are joined and, taken together with the nitrogen atom to which they arc
attached, form a 3-hydroxyazetidin-1-yl, 4-hydroxypiperidin-1-yl or 3-oxo-

piperazin-1-yl ring,
or a pharmaceutically acceptable salt, hydrate and/or solvate thereof.

The compound 4-{[4-Amino-6-(methoxymethyl)-5-(7-methoxy-5-methyl-1-benzothiophen-2-
yDpyrrolo[2,1 f][1,2,4]triazin-7-ylJmethyl} piperazin-2-one according to claim 1 to 4,

or a pharmaceutically acceptable salt, hydrate, or solvate thereof.
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The compound 4-{[4-Amino-6-(methoxymethyl)-5-(7-methoxy-5-methyl-1-benzothiophen-2-
ylpyrrolo[2,1 {f]-[1,2,4]triazin-7-ylJmethyl} piperazin-2-one according to claim 1 to 4,

Process for preparing a compound of formula (I} as defined in Claims 1 to 6, characterized in

that
[A] a 6-substituted 4-aminopyrrolo[2,1-f][1,2,4]triazine of formula (II)

NH,

NZ =
N //
k\N/ (I,

wherein R? has the meaning indicated in Claim 1 to 4,

is at first reacted with formaldehyde and an amine of formula (IIT)

9
R

HN
SR am,

wherein R? and R'® have the meanings indicated in Claim 1 to 4,

in the presence of an acid to give a compound of formula (IV)



(IV),
wherein R?, R? and R'® have the meanings indicated in Claim 1 to 4,

then brominated to a compound of formula (V)

V),
wherein R*, R’ and R' have the meanings indicated in Claim 1 to 4,

and subsequently coupled with a benzothiophen-2-yl boronate of formula (VI)

R1 /O_R14
N—g
S \O__ R‘l 4
R? VD),

wherein R' and R? have the meanings indicated in Claim 1 to 4,
and

R"  represents hydrogen or (C,-C4)-alkyl, or both R' residues are linked together to
form a -(CHy)y, -C(CH3);-C(CHi)-, -(CHa)s-, -CH,-C(CH;),-CH,-
or -C(=0)-CH,-N(CH;)-CH,-C(=0)- bridge,

in the presence of a palladium catalyst and a base to yield the target compound of formula
(1-A)



(I-A),

wherein R', R%, R®, R® and R" have the meanings indicated in Claim 1 to 4,
or
[B] a 6-substituted 4-aminopyrrolo[2,1-f][1,2,4}triazine of formula (II)

NH,

N7 ==
N 7/
k\N’ (),

wherein R? has the meaning indicated in Claim 1 to 4,

is at first formylated with &, N-dimethy!formamide in the presence of phosphoryl chloride
to an aldehyde of formula (VII)

H (VID,
wherein R? has the meaning indicated in Claim 1 to 4,

then brominated to a compound of formula (VIII)



(VIID),

wherein R? has the meaning indicated in Claim 1 to 4,

and subsequently coupled with a benzothiophen-2-yl boronate of formula (VI)

R1 O__R‘M

R (VI),
wherein R', R? and R" have the meanings indicated above,

in the presence of a palladium catalyst and a base to give a compound of formula (IX)

(IX),
wherein R', R? and R? have the meanings indicated in Claim 1 to 4,
which then is either

[B-1] reacted with an amine of formula (III)

9
_R
SR am,

HN

wherein R® and R'® have the meanings indicated in Claim 1 to 4,
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in the presence of an acid and a reducing agent to yield the target compound of

formula (I-A)

\
R (I-A),

wherein R', R?, R, R® and R'® have the meanings indicated in Claim 1 to 4,
or

[B-2] oxidized to a carboxylic acid of formula (X)

(X),
wherein R', R? and R? have the meanings indicated in Claim 1 to 4,

and finally coupled with an amine of formula (XI)

11
-~

N2
R

HN
(XD,

wherein R'' and R'? have the meanings indicated in Claim 1 to 4,
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in the presence of a condensing agent to yield the target compound of formula (I-B)

(I-B),

wherein R', R?, R*, R'" and R" have the meanings indicated in Claim 1 to 4,
or
[C] a 6-substituted 4-amino-5-bromopyrrolo[2,1-f][1,2,4]triazine of formula (XII)

NHZ Br

NZ SN OH

A

(XID)

is at first coupled with a benzothiophen-2-yl boronate of formula (VI)

R1 O__R‘i 4
/
A\ g
S O_ R‘] 4
R? VD),

wherein R', R? and R have the meanings indicated above,

in the presence of a palladium catalyst and a base to give a compound of formula (XIII)



(XD,

wherein R' and R? have the meanings indicated in Claim 1 to 4,

and then reacted with formaldehyde and an amine of formula (III)
9
R

HN
SR,

wherein R’ and R'® have the meanings indicated in Claim 1 to 4,

in the presence of an acid to yield the compound of formula (I-C)

R" (1-C),

wherein R', R*, R? and R'® have the meanings indicated in Claim 1 to 4,
which subsequently is either

[C-1] oxidized to an aldehyde of formula (XIV)
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(XIV),
wherein R', R*, R” and R"® have the meanings indicated in Claim 1 to 4,

and treated with an amine of formula (XV)

R (XV),
wherein R and R? have the meanings indicated in Claim 1 to 4,

in the presence of an acid and a reducing agent to yield the target compound of
formula (I-D)

(I-D)a
wherein R', R?, R%, R, R® and R'° have the meanings indicated in Claim 1 to 4,
or

[C-2] converted into the corresponding 6-(halomethyl) derivative of formula (XVI)
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(XVI,
wherein R', R?, R’ and R'* have the meanings indicated in Claim 1 to 4,
and

X is chloro, bromo or iodo,

and treated with an alcohol of formula (XVII)
R%*—0OH (xvI,

wherein R** has the meaning of R? as indicated in Claim 1 to 4, except for hydro-

gen,

in the presence of a base to yield the target compound of formula (I-E)

(I-E),

wherein R', R, R**, R® and R' have the meanings indicated above,
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11.

12.

13.
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optionally followed, where appropriate, by (/) separating the compounds of formula (I} thus
obtained into their respective enantiomers and/or diastercomers, and/or (i} converting the
compounds of formula (I) into their respective hydrates, solvates, salts and/or hydrates or

solvates of the salts by treatment with the corresponding solvents and/or acids or bases.
Compound as defined in any of Claims 1 to 6 for the treatment and/or prevention of diseases.

Compound as defined in any of Claims 1 to 6 for use in a method for the treatment and/or

prevention of cancer and tumor diseases.

Use of a compound as defined in any of Claims 1 to 6 for the manufacture of a pharmaceutical

composition for the treatment and/or prevention of cancer and tumor diseases.

Pharmacentical composition comprising a compound as defined in any of Claims 1 to 6 and

one or more pharmaceutically acceptable excipients.

The pharmaceutical composition of Claim 11 further comprising one or more additional

therapeutic agents.

The pharmaceutical compesition as defined in Claim 11 or 12 for the treatment and/or pre-

vention of cancer and tumor diseases.



