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discovering mTOR inhibitors that bind to the ATP site and therefore target both mTORC2
and mTORC1. As a consequence, inhibition of the PI3K pathway, particularly mediated via

Pi3Ka and mTOR, has emerged as an attractive target for cancer therapeutics.

5-Alkynyl-pyrimidines are described for example as protein kinases inhibiting compounds
in WO2006044823.

Summary

In a first aspect, there is provided compounds of general formula (14

RZ RS

(1),

2RI

B denotes pyridvl, optionally substituted by one or more identical or different R*: and

R denotes a group selecied from among phenyl and pyridyl, optionally substituted by one or more

identical or different R® and

R’ denotes C, ualkyl, and

each RY denotes a group sclected from among methyl, ethyl, amino, methvlamino. ethyvlamino: and

each R denotes a group selected from among BR™ and R™ ; and

cach R” independently of one another denotes bydrogen or a group selected from among C) qalkyl, Co

ocyeloalkyl, methoxyvethyl, cvelopropylmethyl. phenvl, napbthyvl, benzyl. 5-6 membered heteroaryl, 4-6

membered heterooveloalkvl, wherein R™ is optionallv independently substituted by one or more identical

or differcnt R* and/or R, and

each R" denotes a suitable group and is selected independently of one another from among =0, -OH, -
OCH;. -OC,H;. ~OCF;, -OCHF,, ~-SCH,, =NOH, =NOCH;, -NRR®', -F, -Cl. -Br. -CF3, -CN.-NO,, -N,
—S(OIR", -S{O}LR, ~C(OIR, <C{OIOR®, -CLOINR R, -OC(OIR®, ~OCIOYOR®. —

OCOINRR™, -NRICIOIR®, ~NRISOR-NRIBOWR", NRIS(OLNRR, -

N(RHYCIOYOR®, -NRIC(OINR R, and

3 i : : : 3 . .
cach B®, R®' and R™ independently of one another denotes hydrogen or a group selected from among

Craalkyl, 2-6 membered heteroalkyl, Cscveloalkyl, Cujpeveloalkylalkvl, phenyl, benzvl, 5-6 membered
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heteroaryl, C,Jieterocveloatkyl, where R” wgether with R and/or R® may form a 3-8 membered

heterocvelalkyl residue via a shared C-, N- O- or S-atom, wherein R®, R® and B™ is optionally

independently substituted by one or more identical or different R” and/or BY. and

each R denotes a suitable eroup and is selected independently of one another from among =0, -OH,

methoxy, ethoxy, isopropoxy, “OCT,, - OCHT, ~SCH,, amino, wmethylamino, dimethylamino.

sthvlamino, isopronviamine, morpholine, piperidine, pyrrolidine. piperazine, N-methvlpiperazine, acetyl

methvlsulfonvl cthvisulfonvl, isopropvisullonvl. methoxvearbonvl, ethoxvearbonvl, -F. ~CL -Br,

”Sé(hg(EH;. "~S{{_)}3CH% E},ﬁd

each R denotes a suitable group and is independently of one another selected from among C_4alkyl,

4-6 membered heteroalkyl, €, ecvoloalkyl, Cuseveloalkvlalkyl, phenvl. benzvl, 5-6 membered heteroaryl,

6-8 membered heteroarvialiovl, 4-6 membered heterocycloallevl and 4-7 membered

heterocveloalkvlalkyvl. and

each R’ independently of one another denotes hydrogen or a yroup selected from among C)salkyl

heteroarvl, 6-17 mombered heteroarvialkyl, 3-8 membered heterocveloalkyl and 4-10 membered

heterocveloalkvialkyl

optionally in the {form of the tautomers, the racemates, the enantiomers, the diastereomers and the

mixtures thereof, and optionally the pharmacologicallv accepiable salts thereof,

In a second aspect. there is provided a compound selected from:

ontionally in the form of the lautomers, the racemates, the enantiomers. the diastersomers, and the

mixtures thereol, and optionally the pharmacolovically accentable salts thereof.

In a third aspect, there 18 provided a compound selected from:

]
o

i
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ontionally in the {orm of the tavtomers, the racemates. the enantiomers, the diastereomers, and the

mixtures thereol, and optionally the vharmacologically accentable salts thereof,

In a fourth aspect, there is provided a compound selecied from:

optionally in the form of the tautomers, the racemates, the enantiomers, the diastereomers, and the

mixtures thereof, and optionally the pharmacolowically accentable salts thereof

in a fifth aspect, there is provided a compound selected front

B-2

l&.}
o
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optionaliv in the form of the tautomers, the racemates, the enantomers, the dissiereomers, and the

mixtures thereof, and optionallv the pharmacologicallv accentable salts thereof,

In a sixth aspect, there 1s provided a compound selected from;

optionally in the form of the tavtomers, the racemates. the enantiomers, the diastereomers, and the

mixtures thereof, and optionallv the pharmacologicallv accentable salts thereof,

In a seventh aspect, there is provided a compound selected from:

N
Hac/o [Nj
)

CH

3

58

ontionally in the form of the tavtomers, the racemates, the enantiorers, the diastereomoers, and the

mixtures thereof, and optionally the pharmacologicallv acceptable salts thereof.

In an eichth aspect, there is provided a compound selected from:




10

optionally in the form of the tautomers, the racemates. the enantiomers, the diastereomers, and the

mixtures thereof. and ontionally the pharmacologically acceptable salts thereof

In o ninth aspect, there is provided a compound selected from:

B-64

optionallv in the form of the taulomers. the racemates, the enantiomers. the diastereomers. and the

mixtures thereof, and optionally the pharmacologicallv acceptable salts thereof.

i a tenth aspeci, there is provided a compound selected from:

]
j
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optionally o the form of the tautomers, the racemates, the enantiomers, the diastereomers, and the

mixtures thereof, and optionally the pharmacologically acceptable salts thereol,

In an cleventh aspect. there 1s provided a2 corppound selected from:

optionally in the form of the tautomers, the racemates, the enantiomers. the diastereomers, and the

mixtures thereol. and ontionally the pharmacologically acceptable salts thereof

In z twelfih aspect, there is provided a compound selected fron

iM
e
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optionally in the form of the tautomers, the racemates, the enantiomers, the diagstereomers, and the

1 M . ¥ ) - .
v the pharmacelovically acceptable salts thereo

muixiures the

In a thirteenth aspect, there is provided s compound selected from:

cH pZ i NH2
3 N
V4
N X
I o
[\N
O
®
O
0-239

optionally in the form of the tautomers. the racemates, the enantiomers. the diastercomers, and the

mixtures thereof, and optienally the pharmacolosically acceptable salts thereof.

In a fourtecenth aspect, there is provided compounds, or the pharmacoloeically effective salts thereol

as defined above, ag medicaments.

Ina fifteenth aspect, there is provided compounds, or the pharmacologicallv eflective salis thereof,

as defined above, for preparing a medicarment with an anUproliferative activity.

In a sixisenth aspect, there is provided pharmaceutical preparations, containing as active substance

ane or more compounds of general formula (1) as defined above or ihe pharmacologically effective

salts thereof optionally in combination with conventional excipients and/or carriers.

In g seventcenth aspect, there 15 provided compounds of general formula (1) as defined above {or

use 1 the treatment and/or prevention of cancer, infections. inflammatory and autoimmune diseases

In an eigheenth aspect, there is provided the use of compounds of seneral formula (1) as defined

above for preparine 2 medicameni {or the treatment and/or prevention of cancer. infections,

mflammatory and sutoimmune diseases.

In a nineteenth aspect, there is provided pharmaceutical preparation comprising a compound of

seneral formula (1) as defined above and at least one other cvlostatic or eviotoxic active substance,

ditferent from formula (1), optionally in the forin of the tautomers, the racemaies, the enantiomers,

the diastereomers and the mixtures thereof, as well as optionally the pharmacologically accepiable

galts thereof,

k2
F—ﬂ,—’;
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Detailed description of the invention

1t has now surprisingly been found that compounds of general formula (1), wherein the
groups R' to R* have the meanings given below, act as inhibitors of kinases. In particular,
the compounds of the invention inhibit PI3Ko and mTOR kinases. Thus, the compounds
according to the invention may be used for example for the treatment of diseases connected
with the activity of kinases and characterised by excessive or abnormal cell proliferation,

like for example cancer.

The present invention relates to compounds of general formula (1)

wherein

R® denotes a group selected from among 3-8 membered heterocycloalkyl, Ce jparyl and 5-12
membered heteroaryl, optionally substituted by one or more identical or different R*; and

R! denotes a group selected from among Cq.jparyl and 5-12 membered heteroaryl, optionally
substituted by one or more identical or different R® and

R? denotes a group selected from among hydrogen, C,.4alkyl, Cs scycloalkyl, 3-8 membered
heteroalkyl, 3-8 membered heterocycloalkyl, ~ORY, -NR'R", -SR", ~CF3, ~CN, -NC and
-NQO,, and

each R* denotes a group selected from among R* and R”; and

each R* independently of one another denotes hydrogen or a group selected from among

Ci.alkyl, 2-6 membered heteroalkyl, C_shaloalkyl, Ci.ipcycloalkyl, Ca.iscycloalkylalkyl,

P2
w

b



10

15

20

25

30

il
Iarizsas

each R® denotes a group selected from among R™ and R" ; and

each R™ independently of one another denotes hydrogen or a group selected from among C,4alkyl, Cy
scycloalkyl, methoxyethyl, cyclopropylmethyl, phenyl, naphthyl, benzyl, 5-6 membered heteroaryl, 4-6
membered heterocycloalkyl, wherein R™ is optionally independently substituted by one or more identical
or different R" and/or R, and

each R" denotes a suitable group and is selected independently of one another from among =0, -OH, -
OCHj, -OC,H;s, —OCF;, -OCHF,, ~SCHs, =NOH, =NOCH;, -NR°R®, -F, -Cl, -Br, -CF;, -CN,-NO,, -N;
—S(O)R?, -8(0):R°, ~C(O)R®, -C(O)OR’, -C(O)NRR®, -OC(O)R®, ~OC(OC)OR’, —-

OC(O)NRR®, -N(RHC(O)R®, -N(RH)S(OIR®,-N(RH)S(O)R, -N(RH)S(0O),NR°R", —

NRHC(O)OR®, -N(RHC(O)NRR®, and

each R%, R” and R* independently of one another denotes hydrogen or a group selected from among
Ci.4alkyl, 2-6 membered heteroalkyl, Cyscycloalkyl, Cyoeycloalkylalkyl, phenyl, benzyl, 5-6 membered
heteroaryl, Cqsheterocycloalkyl, where R° together with R®' and/or R® may form a 3-8 membered
heterocyclalkyl residue via a shared C-, N- O- or S-atom, wherein R, R®" and R* is optionally
independently substituted by one or more identical or different R and/or R*, and

each R” denotes a suitable group and is selected independently of one another from among =0, -OH,
methoxy, ethoxy, isopropoxy, —OCF;, - OCHF,, —~SCH,;, amino, methylamino, dimethylamino,
ethylamino, isopropylamino, morpholine, piperidine, pyrrolidine, piperazine, N-methylpiperazine, acetyi,
methylsulfonyl, ethylsulfonyl, isopropylsulfonyl, methoxycarbonyl, ethoxycarbonyl, -F, -Cl, -Br, ~CF;, —
CN,

-S$(0),C,Hs, ~-S(0),CHs, and

each R denotes a suitable group and is independently of one another selected from among C;_salkyl,
4-6 membered heteroalkyl, C4scycloalkyl, Cyscycloalkylalkyl, phenyl, benzyl, 5-6 membered heteroaryl,
6-8 membered heteroarylalkyl, 4-6 membered heterocycloalkyl and 4-7 membered
heterocycloalkylalkyl, and

each R® independently of one another denotes hydrogen or a group selected from among C,4alkyl,

2-6 membered heteroalkyl, Csgcycloalkyl, Coigcycloatkylalkyl, phenyl, benzyl, 5-6 membered
heteroaryl, 6-12 membered heteroarylalkyl, 3-8 membered heterocycloalkyl and 4-10 membered
heterocycloalkylalkyl,
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