
discovering mTOR inhibitors that bind to the ATP site and therefore target both mTORC2 
and mTORCl. 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 W02006044823. 

Summai 

:sf aspect, there is 

N R 
(1), 

-'herein 

wherein 

a group selected fr 

one or more identical or different R4: and 

and pyn< stituted by one or more 

different R5 and 

R2 denotes Chalky!, and 

group selected from among methyl, ethvl. amino. methvlamino. etiiylamino: and 

each R'N denotes a group selected from among R'" and R" : and 

each Rm independently of one another denotes hydrogen or a 2roup < aniong Ci .jalkvi. CU. 
.. cyciopropyimeinvl. phenyl. par aeroaryf 4-6 

membered heterocycloalkyl, wherein R"' is optionally independently substituted bv 

or different R" and/or R"4. and 

y of one another from among = 

identical 

OCH,.. -OC-.H,, -OCR -OCH.F,,. -SCH;. =1 .'J-K -NR"R0', -F. -Cl. -Br. -CF,. -CN.-MX -N, 

tO M/T)S lOliOi 

each R\ R°l and R'4 independently of one another denotes hydrogen or a group selected from among 

Ci-d.alkyl 2-6 membered heteroalkyl. C^,cvcloalkvl Cu 1 »cycloalkvlaIkvi. phenyl, benzvl, 5-6 membered 
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heteroaryl. C^heteroevcioalkvl, where R° together with RQj and/or lv may form a 3-8 membered 

heterocvclalkvl residue via a shared C-, N- 0- or S-atoni. wherein R°, Ru> and R"4 is optionally 

independently substituted hv one or more identical or different R1' and/or R1'4. and 

each R'! denotes a siiitable gout) and is selected independently of one another from anions =0, -OH, 

methoxy. ethoxv. isopropoxv. -OCFj. - OCHF->. -SCHk amino, methvlamino, dimethvlamino. 

ethylat.ni.no. isopropylamino, morpholine, piperidine., pyrrolidine, piperaxine. N-rnethybiperazine, acetyl, 

methvlsiilforivh cthvlsulfonyh isopropvisulfonvl. methoxvcarbonvl, ethoxvcarbonvl. -F, -CL -6r, 

-CF> -CM 
-SfOU^H.. -S(Q)?CH^ and 

each R"4 denotes a suitable group and is independently of one another selected from amoim Chalky!. 

4-6 membered heteroalkvl. C^cvcloalkyl. Cu-cycloalkvlalkvl, phenyl, benzvl. 5-6 membered heteroaryl. 

6-8 membered. heteroaryialkyh 4-6 membered heterocyeloalkyl and 4-7 membered 

hcterocycioalkvlalkyl. and 

each Rs mdependei itly of one another denotes hydrogen or a group selected from among CVjalkvl. 

2-6 membered heteroaikyl, C-^cvcloalkyl, Ch.ii-.cvcloalkvlaikyh phenyl, benzyl. 5-6 membered 

heteToarvU 6-12 membered heteroarvlalkvU 3-8 membered heterocvcbalkyl and. 4-10 membered 

hcterocvctoalkvlalkyi. 

optionally in the form of the tautomers. the raeemates. the enantiomers.. the diastereomers and the 

mixtures thereof, and optionally the pharmacologically acceptable salts thereof. 

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

D-28 

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

mixtures thereof, and optionally the pharmacologically acceptable salts thereof. 

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



D-29 

optionally in the form of the taulomers. the raccmaies.. the enantiomers- the diastereomers, arid the 

optionally me pli? anv acc 

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

P-31 

optionally in {he form of the taulomers. the racemates, the enantiomers. the diastereomers, and the 

mixtures thereof, and optionally the pharmacologically acceptable salts thereof. 

In a fifth aspect, there is provided a compound selected from: 
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optionally in the form of the tautomers. the ra.cemal.es.. the enantiomers. the diastereomers, and the 

mixtures thereof, and optionally the pharmacologically acceptable salts thereof. 

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

H3C^CH3 

13-42 

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

mixtures thereof, and optionally the pharmacologically acceptable salts thereof. 

Iti. a seventh aspect, there is provided a compound selected from: 

D-58 

optionally in the fonn of the tautomers. the racemates, the enaniiomers. the diastereomers. and the 

mixtures thereof, and optionally the pharmacologically acceptable salts thereof. 

In an eighth aspect, there is provided a compound selected from: 
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NH2 

D-63 

optionally in the form of the tautomers, the ra.ceroat.es.. the enantiomers, the diastereomers, and the 

mixtures thereof, and optionally the pharmacologically acceptable salts thereof. 

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

NH2 

optionally in the form of the tautomers. the racemates, t he enaniiomers. the diastereomers. and the 

mixtures thereof, and optionally the pharmacologically acceptable salts thereof. 

In a tenth aspect, there is provided a compound selected from: 
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optionally in the form of the tautomers, the racemafes, the enantiomers, the diastereomers, and the 

mixtures thereof- and optionally the pharmacologically acceptable salts thereof. 

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

D-84 

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

mixtures thereof, and optionally the pharmacologically acceptable salts thereof. 

a compound selected from: 

H,C-
H3C' ~OH 

D-7 
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D-79 

optionally in the fonn of the tautomers. the racemat.es. the enantiomers. the diastereomers, and the 

mixtures thereof and optionally the pharmacologically acceptable salts thereof, 

hi a thirteenth aspect, there is provided a compound selected from: 

D-239 

optionally in the form of the tautomers. the racernafes. the enantiomers. the diastereomers. and the 

mixtures thereof, and optionally the pharmacologically acccptable salts thereof. 

In a fourteenth aspect, there is provided compounds, or the pharmacologically effective salts thereof. 

10 as defined above, as medicaments. 

In a fifteenth aspect, there is provided compounds, or the pharmacologically effective salts thereof. 

as defined above, for preparing a medicament with an antiproliferative activity. 

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

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

15 salts thereof, optionally in combination with conventional exeipients and/or carriers. 

In a seventeenth aspect, there is provided compounds of general, formula (1) as defined above for 

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

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

above for preparing a medicament for the treatment and/or prevention of cancer, infections,. 

20 inflammatory and autoimmune diseases. 

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

general formula (1) as defined above and at least one other cytostatic or cytotoxic active substance, 

different from formula (11 optionally in the form of the tautomers. the racemates. the enantiomers. 

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

25 salts thereof. 
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Detailed description of the invention 

It has now surprisingly been found that compounds of general formula (1), wherein the 

groups R1 to R4 have the meanings given below, act as inhibitors of kinases. In particular, 

the compounds of the invention inhibit PI3Ka and mTOR kinases. Thus, the compounds 

5 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) 

(1). 

10 wherein 

R3 denotes a group selected from among 3-8 membered heterocycloalkyl, C6_ioaryl and 5-12 

membered heteroaryl, optionally substituted by one or more identical or different R4; and 

R1 denotes a group selected from among C6-ioaryl and 5-12 membered heteroaryl, optionally 

substituted by one or more identical or different R5 and 

15 R2 denotes a group selected from among hydrogen, Chalky!. Cs.gcycloalkyl, 3-8 membered 

heteroalkyl, 3-8 membered heterocycloalkyl, -ORv, -NRvRvl, -SRV, ~CF3, -CN, -NC and 

-NO2, and 

each R4 denotes a group selected from among Ra and Rb; and 

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

20 C].(,alkyl, 2-6 membered heteroalkyl. Cj^haloalkyl, CMocycloalkyl, C4_1acycloalkylalkyl, 
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each R5 denotes a group selected from among Rm and R"; and 

each Rm independently of one another denotes hydrogen or a group selected from among CMalkyl, C4. 

6cycloalkyl, methoxyethyl, cyclopropylmethyl, phenyl, naphthyl, benzyl, 5-6 membered heteroaryl, 4-6 

5 membered heterocycloalkyl, wherein Rm is optionally independently substituted by one or more identical 
or different R" and/or R°4, and 

each R" denotes a suitable group and is selected independently of one another from among =0, -OH, -
OCH3, -OC2HS, -OCF3, -OCHF2, -SCH3, =NOH5 =NOCB3) -NR°Ro1, -F, -CI, -Br, -CF3, -CN,-N02, -N3I 

-S(0)R°, -S(0)2R°, -C(0)R°, -C(0)0R°, "C(0)NR°Roi, -0C(0)R°, -0C(0)0R°, -

10 0C(O)NR°Ro1, -N(Rs)C(0)R°, -N(Rs)S(0)R°-N(Rs)S(0)2R°, -N(Rs)S(0)2NR°Ro1, -

N(Rs)C(0)0R°, -N(Rs)C(0)NR°Ro1, and 

each R", Ro1 and R04 independently of one another denotes hydrogen or a group selected from among 

CMalkyl, 2-6 membered heteroalkyl, C3_6cycloalkyl, C4.!0cycloalkylalkyl, phenyl, benzyl, 5-6 membered 

heteroaryl, C4_6heterocycloalkyl, where R° together with Ro1 and/or Rs may form a 3-8 membered 

15 heterocyclalkyl residue via a shared C-, N- O- or S-atom, wherein R°, Ro1 and R°4 is optionally 

independently substituted by one or more identical or different Rp and/or Rq4, and 

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

methoxy, ethoxy, isopropoxy, -OCF3, - OCHF2, -SCH3, amino, methylamino, dimethylamino, 

ethylamino, isopropylamino, morpholine, piperidine, pyrrolidine, piperazine, N-methylpiperazine, acetyl, 

20 methylsulfony], ethylsulfonyl, isopropylsulfonyl, methoxycarbonyl, ethoxycarbonyl, -F, -CI, -Br, -CF3, -

CN, 

-S(0)2C2HS, -S(0)2CH3, and 

each Rq4 denotes a suitable group and is independently of one another selected from among Cj.4alkyl, 

4-6 membered heteroalkyl, C4_6cycloalkyl, C4.7cycloalkylalkyl, phenyl, benzyl, 5-6 membered heteroaryl, 

25 6-8 membered heteroarylalkyl, 4-6 membered heterocycloalkyl and 4-7 membered 

heterocycloalkylalkyl, and 

each Rs independently of one another denotes hydrogen or a group selected from among C|.4alkyl, 

2-6 membered heteroalkyl, C3.8cycloalkyl, C4.i0cycloalkylalkyl, phenyl, benzyl, 5-6 membered 

heteroaryl, 6-12 membered heteroarylalkyl, 3-8 membered heterocycloalkyl and 4-10 membered 

3 0 heterocycloalkyl alkyl, 
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