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CLAIMS

. A compound of formula (1),

,]EF U” "R?
X! (),
wherein

Gis CHor \Qis CH or N, and U is CH or N, with the proviso that at least two of
G, Qand U are N, or 0ge of G and U together with R? forms an anullated pyridine ring
further substituted by R®\and the other one of G and U is N and Q is N;

E" and E? are, indepgndently of each other, CR*, N, N'R*, or N—O;

X' and X? are, independently of each other, CHR?, CH,CH, NR*, NR*=0, or O;

R'is hydrogen, halogen, dyano, nitro, Cs-Cs-alkyl, halo-C-Cg-alkyl, C-Ce-alkenyl,

C,-Ce-alkynyl, optionally substituted \Cs-Ci2-carbocyclyt, optionally substituted Ce-Cap-aryl,
optionally substituted C,-C1g-heterocyclyl, optionally substituted C4-Cqg-heteroaryl, Ci-Ce-
alkylsuifonyl, halo-C4-Cg-alkylsulfonyi, optipnally substituted Ce-Cag-arylsulfonyl, optionally
substituted aminosulfonyl, a reactive group, g linker carrying a reactive group and/or a tag,

*_E%xz
or s

R?is hydrogen, halogen, cyano, nitro, C-Cgalkyl, halo-C4-Cg-alkyl, C2-Cs-alkenyl,
C,-Ce-alkynyl, optionally substituted C3-Csz-carbocyclyk optionally substituted Ce-Coo-aryl,
optionally substituted C,-Cig-heterocyclyl, optionally subsijtuted C+-Cqo-heteroaryl, Ci-Ce-
alkylsulfonyl, halo-C-Cg-alkylsulfonyl, optionally substituted\Ce-Cao-arylsulfonyl, optionally
substituted aminosulfonyl, a reactive group, or a linker carryinga reactive group and/or a
tag;

R* is optionally substituted amino, optionally substituted Ce-Sgg-aryl, or optionally
substituted C4-Cyg-heteroaryl;

R* is hydrogen, Cs-Cg-alkyl, Ci-Cs-acyl, Cs-Cs-acylamino-C-Ce-alkyl, a reactive
group or a linker carrying a reactive group and/or a tag;

and tautomers, prodrugs, metabolites, solvates and pharmaceutically asceptable
salts thereof.

2. The compound of formula (1) according to claim 1, wherein
GisCHorN, Qis CH or N, and U is CH or N, with the proviso that at least two of
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G, Qand U are N;

E' and E? are, independently of each other, CR%, N, N'R?, or N—O:

X' and X? are, independently of each other, CHR?, CH,CH,, NR*, NR*>0, or O;
R'is optionally substituted Ca-Cqz-carbocyclyl, optionally substituted Cg-Cao-arvl,
lly substituted Co-Cie-heterocyclyl, optionally substituted C4-Crg-heteroaryl,

sulfonyl, 3-(dimethylamikp)-1-propene-1-sulfonyl, fluoro-, chloro-, bromo- or iodoacetyl,
chloro- or bromomethanesyfonyl, 2,2-dichioroacetyl, 2,2,2-trichloroacetyl, methylsulfonyl-
oxyacetyl, 2-chloropropionyl, 8 ,3-epoxypropionyl, (phenylthio)thiocarbonyl, 2-nitro-
phenoxycarbonyl, 4-fluorophenoxycarbonyl, and 4-(3-(trifluoromethyl)-3H-diazirin-3-yl)-
benzamide, a chain of 1 to 20 optiogally substituted methylene groups either directly
linked to X', X%, E" or E?, or linked to Yie reactive group, or such chain wherein one or
more methylene groups are replaced by\oxygen, a carbonyloxy group, optionally
substituted nitrogen, a carboxamide groupNa urea group, sulphur, a disulfide group, or
combinations thereof, carrying one or two tags selected from biotin, avidin, streptavidin, a
fluorescent marker, a naturally occurring amino agid, and a solid phase, and optionally a
reactive group selected from acryloyl, methacryloyl\4-amino-but-2-enoyl, 4-dimethyl-
amino-but-2-enoyl, 4-(dimethylamino)-2,3-epoxy-butakoyl, 3-amino-1-propene-1-sulfonyl,
3-(dimethylamino)-1-propene-1-sulfonyl, fluoro-, chloro-,Xpromo- or iodoacetyl, chloro- or
bromomethanesulfonyl, 2,2-dichloroacetyl, 2,2,2-trichloroacetyl, methylsulfonyloxyacetyl,
2-chloropropionyl, 2,3-epoxypropionyl, (phenylthio)thiocarbony, 2-nitrophenoxycarbonyl,
and 4-fluorophenoxycarbonyl;

and tautomers, solvates and pharmaceutically acceptable salts thereof.

3. The compound of formula (I) according to claim 1, wherein
Gis CHorN, Qis CH or N, and U is CH or N, with the proviso that
G, Qand U are N;
E' and E? are, independently of each other, N or N'R*;

least two of

X" and X* are, independently of each other, NR* or O:
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R5y RSx
*_EZ xZ

R'is optionally substituted R%"  R% or*-E%xz, wherein R™, R, R%and
R*%re, independently of each other, hydrogen, halogen, cyano, optionally substituted
C4-Cs alkyl, C-Cs alkenyl, or Co-Cs alkynyl, or one or two of R*, R¥, R*and R* are two
geminal sybstituents methyl and the other ones are hydrogen, or R® and R¥, or R¥and
R form together an anullated five- or six-membered carbocyclyl, heterocyclyl, aryl or

halo-C4-Cg-alkyl, hydroxy, Cs-Ce-alkoxy, optionally C+-Ce-alkylated or C4-Cyp-acylated
amino, or optionally substituted heteroaryl selected from pyridinyl, imidazolyl, pyrimidinyl,
pyrazolyl, triazolyl, pyrazinyi\tetrazolyl, furyl, thienyl, oxazolyl, isoxazolyl, thiazolyl,
isothiazolyl, pyrrolyl, indolyl, bexzimidazolyl, indazolyl, oxadiazolyl, and thiadiazolyl,
wherein the substituents considergd are one or more groups halogen, Ci-Cs-alkyl, halo-
C1-Ce-alkyl, hydroxy, C4-Ce-alkoxy, Ogtionally C+-Cg-alkylated or C4-Cyp-acylated amino,
pyrdiyl, aminopyridyl, or optionally subs{jtuted phenyl; and

R*is hydrogen, methyl, a reactive yroup selected from acryloyl, methacryloyl, 4-
amino-but-2-enoyl, 4-dimethylamino-but-2-ehpyl, 4-(dimethylamino)-2,3-epoxy-butanoyl,
3-amino-1-propene-1-sulfonyl, and 3-(dimethylamino)-1-propene-1-sulfonyl, a chain of 1
to 20 methylene groups either directly linked to X\X?, E' or E2, or linked to the reactive
group, such chain that is substituted by oxo, C4-Cg alkyl, a further chain of 1 to 6
methylene groups, phenyl, phenylene, or residues of nafurally occurring amino acids, or
such optionally substituted chain wherein one or more methylene groups are replaced by
oxygen, a carbonyloxy group, optionally substituted nitrogenNa carboxamide group, a urea
group, sulphur, a disulfide group, or combinations thereof, carrfipng one or two tags
selected from biotin, avidin, streptavidin, a fluorescent marker, a ngturally occurring amino
acid, and a solid phase, and optionally one further reactive group selgcted from acryloyl,
methacryloyl, 4-dimethylamino-but-2-enoyl, and 4-(dimethylamino)-2,3-8poxy-butanoyl;

and tautomers, solvates and pharmaceutically acceptable salts thexgof.

4. The compound according to claim 1 of formula {Il) or (IIl}
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R! R'
Q" Y”" Q)\\*G

PP P |

IDCIE U” "N RS IDCF z ’N
1 (1) X! VR,

wherein
E' and E? are, independently of each other, N or N'R*;
X' and XZ are, independently of each other, NR* or O;

R'is (S)-2methylmorpholino; (R)-2-methylmorpholino; 2-(aminocarbonylmethyl)-
idomethyl)morpholino; (2R,6S)-2,6-dimethylmorpholino; (2R,6R)-
i (R)-3-methyimorpholing; {S)-3-methylmorpholino; (2R,3R)-2,3-
dimethylmorpholino; (28,

morpholino; 2-(benz
2,6-dimethyimorpholin

L

-2,5-dimethylmorpholino; (3S,5R)-3,5-dimethylmorpholino;
(3S,55)-3,5-dimethylmorpholino; octahydrocyclopenta[b][1,4loxazin-4-yl; octahydro-2H-
benzo[b][1,4]loxazin-4-yl; 3,4-di
methyl-2-methylmorpholino; 2-(methoxycarbonylmethyl)morpholino; 3-{methoxycarbonyl-

dro-2H-benzo[b][1,4])oxazin-4-yl; 3-methoxycarbonyl-

methyl)morpholino; 2-vinylmorpholiny; 2-{methoxycarbonylmethyl)-5-methylmorpholino; 3-
(aminomethyl)morpholino; 2-(aminometkyl)morpholino; 2-cyanomorpholino; 2-(carboxy-
methyl)morpholino; 3-(hydroxymethyl)morpholino; 2-(hydroxymethyl)morpholino; 2-(acet-
amidomethyl)morpholino; 2-(pyrrolidinocarboRylmethyl)morpholino; 2-(aminocarbonyl)-
morpholino; 3-(aminocarbonyl)morpholino; 3-cyanomorpholino; 2,2,6,6-tetramethyl-

icyclo[3.2.1]Joctan-3-yl; (1S,5R)-8-

oxa-3-azabicyclo[3.2.1]Joctan-3-yl; (1R,5S)-3-0xa-8-axabicyclo[3.2.1]octan-8-yl; piperidino,

morpholino; 2,2,6-trimethylmorpholino; 8-oxa-3-az

piperazino, 4-methylpiperazino; 4-(methoxycarbonyl)pipgrazino, 4-(methylsulfonyl)-

*am E%xz
piperazino; or :

R?is Ci-Ce-alkylamino, di-Cq-Cs-alkylamino, hydroxy-CACs-alkylamino, di(hydroxy-
Cq-Ce-alkyl)amino, C4-Cg-alkoxy-C4-Ce-alkylamino, di(C4-Ces-alkoxysC1-Ce-alkyl)amino, C-
Ce-alkoxy-C+-Cs-alkoxy-Cy-Cg-alkylamino, oxo-C-Cg-alkylamino, amio-C4-Cs-alkylamino,
C1-Cg-alkylamino-Cq-Ce-alkylamino, di{(C4-Cs-alkyl)amino-C,-Cs-alkylamino, hydroxy-Ci-
Ce-alkylamino-C4-Cg-alkylamino, di(hydroxy-C,-Cs-alkyl)amino-C4-Cs-alkylamino, C4-Cg-
alkylcarbonylamino-C-Cg-alkylamino, phenyl-C4-Cg-alkylamino, C,-Ce-alkenyamino,
phenylamino, pyridylamino, pyrimidinylamino, pyrrolylamino, pyrrolidino, piperidi
piperazino, methylpiperazino, morpholino, dimethylmorpholino; phenyl or naphthy
optionally substituted by one or more groups halogen, C4-Cg-alkyl, halo-C4-Ces-alkyl,
hydroxy-C4-Ce-alkyl, C+-Cs-alkoxy-C4-Ce-alkyl, oxo-C-Cs-alkyl, carboxy-C4-Ce-alkyl, C12Cs-

alkoxycarbonyl-C4-Ce-alkyl, aminocarbonyl-C,-Cg-alkyl, C4-Cg-alkylaminocarbonyl-C4-Ce-
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alkyl, amino-C4-Ces-alkyl, C4-Ce-alkylamino-C4-Ce-alkyl, C1-Cs-alkylcarbonylamino-C4-Ce-

lkyl, Co-Ce-alkenylcarbonylamino-C4-Cg-alkyl, phenyl-C4-Cg-alkyl, C,-Cg-alkenyl, C,-Ce-
alkynyl, hydroxy, Cq-Cs-alkoxy, Ci-Ce-alkoxy-C-Ce-alkoxy, amino, C-Cs-alkylamino, di-
C1-Cyalkylamino, hydroxy-C-Ce-alkylamino, di(hydroxy-C4-Cs-alkyl)amino, C4-Ce-
alkylcatyonylamino, halo-C4-Cg-alkylcarbonylamino, Cx-Ce-alkenylcarbonylamino, Ci-Ce-
alkyloxycaxbonylamino, C4-Cs-alkylaminocarbonylamino, pyridinylcarbonylamino,
aminopyridinylcarbonylamino, amino-trifluoromethyi-pyridinylcarbonylamino, halo-C4-Ce-
alkylsulfonylamigo, cyano, carboxy, C4-Cg-alkoxycarbonyl, or aminocarbonyl; optionally
substituted heterogry! selected from pyridinyl, imidazolyl, pyrimidinyl, furyl, indolyl,
benzimidazolyl, or indazolyl, wherein the substituents are selected from C4-Cg-alkyl, halo-
C4-Ce-alkyl, amino or CxCg-acylamino, wherein C-Cg-acyl is a C4-Cr-alkyl, halo-C4-Co-
alkyl, epoxy-Cq-Cr-alkyl, Cx-Cr-alkenyl, pyridyl or aminopyridyl group connected to
carbonyl, oxycarbonyl or amiRocarbonyl; and combinations thereof; and

R*is hydrogen, methyl, & reactive group selected from acryloyl, methacryloyl, 4-

dimethylamino-but-2-enoyl, 4-(dimgthylamino)-2,3-epoxy-butanoyl, 3-amino-1-propene-1-
sulfonyl, 3-(dimethylamino)-1-propen®-1-sulfonyl, fluoro-, chloro-, bromo- or iodoacetyl,
chloro- or bromomethanesulfonyl, 2,2-di¢hloroacetyl, 2,2,2-trichloroacetyl, methylsulfonyl-
oxyacetyl, 2-chloropropionyl, 2,3-epoxyprogionyl, (phenylthiothiocarbonyl, 2-nitro-
phenoxycarbonyl, 4-fluorophenoxycarbonyl, agd 4-(3-(triflucromethyl)-3H-diazirin-3-
yl)benzamide, a chain of 1 to 20 optionally substuted methylene groups either directly
linked to X', X3, E' or E%, or linked to the reactive group, or such chain wherein one or
more methylene groups are replaced by oxygen, a cagponyloxy group, optionally
substituted nitrogen, a carboxamide group, a urea groups sulphur, a disulfide group, or
combinations thereof, carrying one or two tags selected froxn biotin, avidin, streptavidin, a
fluorescent marker, a naturally occurring amino acid, and a solid phase, and optionally a
reactive group selected from acryloyl, methacryloyl, 4-amino-but2-enoyl, 4-dimethyl-
amino-but-2-enoyl, 4-(dimethylamino)-2,3-epoxy-butanoyl, 3-aminox1-propene-1-sulfonyl,
3-(dimethylamino)-1-propene-1-sulfonyl, fluoro-, chloro-, bromo- or iodpacetyl, chloro- or
bromomethanesulfonyl, 2,2-dichloroacetyi, 2,2,2-trichloroacetyl, methylsyifonyloxyacetyl,
2-chloropropionyl, 2,3-epoxypropionyl, (phenylthio)thiocarbonyl, 2-nitropheRoxycarbonyl,
and 4-fluorophenoxycarbonyl;

and tautomers, solvates and pharmaceutically acceptable salts thereof.

5. The compound according to claim 1 of formula
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G, Q and U are N, ofgne of G and U together with R? forms an anullated pyridine ring
5  further substituted by RY and the other one of Gand Uis N and Qis N;
E' and E? are, indégendently of each other, CR*, N, N'R*, or N—O:
X' and X? are, indeperdently of each other, CHR*, CH,CH;, NR*, NR*—0, or O;
R? is hydrogen, halogen\¢yano, nitro, C~Ce-alkyl, halo-C4-Ce-alkyl, C2-Cs-alkenyl,

wherein

Co-Ce-alkynyl, optionally substitutey Cs-C1z-carbocyclyl, optionally substituted Cs-Cop-aryl,

10  optionally substituted C.-C+s-heterocylyl, optionally substituted C+-Cqgs-heteroaryl, C4-Cs-
alkylsulfonyl, halo-C4-Cg-alkylsulfonyl, optionally substituted Ce-Cyo-arylsulfonyl, optionally
substituted aminosulfonyl, a reactive groupyor a linker carrying a reactive group and/or a
tag;

R®is optionally substituted amino, optionally substituted Ce¢-Cog-aryl, or optionally

16 substituted C4-Cig-heteroaryl;

R*is hydrogen, C,-Ce-alkyl, C1-Cg-acyl, C4-Ce- cylamino-C,-Ce-alkyl, a reactive
group or a linker carrying a reactive group and/or a tag;

and tautomers, prodrugs, metabolites, solvates andyharmaceutically acceptable
salts thereof.

20
6. The compound of formula (IV) according to claim 5, wherein

GisCHorN,QisCHor N, and U is CH or N, with the proviso that at least two of
G, Qand U are N;

E" and E? are, independently of each other, N or N'R*;

25 X' and X? are, independently of each other, NR* or O;

R? is meta- or para-substituted phenyl or 2,4-, 3,4- or 3,5-disubstituted phapyl,
wherein the substituents are selected from halogen, C4-Cs-alkyl, halo-C4-Cs-alkyl, hydroxy,
C+-Ce-alkoxy, optionally C+-Ce-alkylated or Ci-Cop-acylated amino; or optionally substitiied
heteraryl selected from pyridinyl, imidazolyl, pyrimidinyl, furyl, indolyl, benzimidazolyl,
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indazolyl, oxadiazolyl, and thiadiazolyl, wherein the substituents are selected from C4-Ce-
lkyl, halo-C4-Cs-alkyl, dimethoxyhydroxyphenyl, pyridyl, aminopyridyl, amino or C;-Cg-

acylamino, wherein C,-Cg-acyl is a C-Cs-alkyl, halo-C,-C;-alkyl, epoxy-C4-Cr-alkyl, C-Co-

alkenyl, pyridyl or aminopyridyl group connected to carbonyl, oxycarbony! or amino-

amino-but-2-epoyl, 4-dimethylamino-but-2-enoy!, 4-(dimethylamino)-2,3-epoxy-butanoyl,
3-amino-1-propege-1-sulfonyl, and 3-{dimethylamino)-1-propene-1-sulfonyl, a chain of 1
to 20 methylene graups either directly linked to X', X2, E? or E2, or linked to the reactive
group, such chain thatjs substituted by oxo, C+-Cg alkyl, a further chainof 110 6
methylene groups, pheny|, phenylene, or residues of naturally occurring amino acids, or
such optionally substituted xhain wherein one or more methylene groups are replaced by
oxygen, a carbonyloxy group,'Qptionally substituted nitrogen, a carboxamide group, a urea
group, sulphur, a disulfide group)or combinations thereof, carrying one or two tags
selected from biotin, avidin, streptayjdin, a fluorescent marker, a naturally occurring amino
acid, and a solid phase, and optionalizone further reactive group selected from acryloyl,
methacryloyl, 4-dimethylamino-but-2-enoyl, and 4-(dimethylamino)-2,3-epoxy-butanoyl;
and tautomers, solvates and pharmageutically acceptable saits thereof.

7. The compound according to claim 1 of formul

wherein .
GisCHorN, Qis CH or N, and U is CH or N, with the proviso that at least two of

further substituted by R®, and the other one of G and U is N and Qis N:
E' and E? are, independently of each other, CR*, N, N*R*, or N—O:

C2-Ce-alkynyl, optionally substituted C;-C4-carbocyclyl, optionally substituted Ce-Cop-ary
optionally substituted C5-C1s-heterocyclyl, optionally substituted C,-C4g-heteroaryl, C4-Cs-

SUBSTITUTE SHEET (RULE 26)
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alkylsulfonyl, halo-C:-Cs-alkylsuifonyl, optionally substituted Cs-Cap-arylsulfonyl, optionally
substituted aminosulfonyl, a reactive group, or a linker carrying a reactive group and/or a
tady,

R?is optionally substituted amino, optionally substituted Ce-Cop-aryl, or oplionally
subsftituted C,-Cs-heteroaryl;

R*g hydrogen, C;-Cgs-alkyl, C;-Cs-acyl, C;-Cs-acylamino-C4-Cg-alkyl, a reactive
group or a linker carrying a reactive group and/or a tag;

R™, R¥ R*and R are, independently of each other, hydrogen, halagen, cyano,
optionally substitufed C,-Cs alkyl, C--Cs alkenyl, or C,-Cs alkynyl, or one or two of R™*, RY,
R*and R* are two gaminal substituents methy! and the other ones are hydrogen, or R*
and R¥, or R*¥and R* fiyrm together an anullated five- or six-membered carbocycly),
heterocyclyl, aryl or heteroigyl ring, or R® and R form together bridging ethylene, or R
and R* form together bridgind,ethylene;

and tautomers, prodrugs\metabolites, solvates and pharmaceutically acceptable

salts thereof.

8. The compound selected from the groug consisting of 6-amino-N-(3-(4-morpholino-6-(2-
oxa-6-azaspiro[3.3]heptan-6-yl}-1,3,5-triazifk2-yl)phenyl)nicotinamide (example 111); N-
(3-(4-morpholino-6-(2-oxa-6-azaspiro[3.3]heptan-6-yi)-1,3,5-triazin-2-yl)phenylnicotin-
amide (125), methyl (4-(4-morpholino-6-(2-oxa-6>\azaspiro{3.3]heptan-6-yl)-1,3,5-triazin-2-
yhphenyl)carbamate (131); methyl (4-(4-(8-oxa-3-azabicyclo[3.2.1]octan-3-y1)-6-(2-oxa-6-
azaspiro[3.3]heptan-6-yl)-1,3,5-tfriazin-2-yl)phenyl)carbamate (132); 1-methyl-3-(4-(4-
morpholino-6-(2-oxa-6-azaspiro[3.3]heptan-6-yl)-1,3,5-tridzin-2-yl)phenyl)urea (141); 1-{4-
(4-(8-oxa-3-azabicyclo[3.2.1]octan-3-yl)-6-(2-oxa-6-azaspird{3.3lheptan-6-yl)-1,3,5-triazin-
2-yl)phenyi)-3-methylurea (146); 1-ethyl-3-(4-(4-morpholino-6-{2-oxa-6-azaspiro[3.3]-
heptan-6-yi}-1,3,5-triazin-2-yf)phenyljurea (151); 1-(4-(4-(8-oxa-3azabicyclo[3.2. 1Joctan-
3-yl)-6-(2-oxa-6-azaspira[3.3]heptan-6-yl}-1,3,5-triazin-2-yl)phenyl)-ethylurea (155); 1-
ethyl-3-(5-(4-morpholino-6-(2-oxa-6-azaspiro[3.3]heptan-6-yl}-1,3,5-triazin-2-y)pyridin-2-
yljurea (160}, 1-(5-(4-(8-oxa-3-azabicyclof3.2.1]octan-3-yl)-6-(2-oxa-6-azagpiro[3.3]-
heptan-6-yl}-1,3,5-triazin-2-yl)pyridin-2-yl)-3-ethylurea (164); 1-ethyl-3-(5-(4-¥gorpholino-6-
(2-oxa-6-azaspiro[3.3]heptan-6-yl}-1,3,5-triazin-2-yl)pyrimidin-2-yljurea (169}); N\5-(4-(8-
oxa-3-azabicyclo[3.2.1]Joctan-3-yl}-6-(2-oxa-6-azaspiro[3.3]heptan-6-yl)-1,3,5-tria2ip-2-
yl)pyrimidin-2-yl}-3-ethylurea (173); 1-(4-(4-(dimethylamino)piperidine-1-carbonyl)phany!)-
3-(4-(4-morpholino-6-(2-oxa-6-azaspiro[3.3]heptan-6-yi)-1,3,5-triazin-2-yl)phenyl)urea
(196); 1-{4-(4-(dimethylamino)piperidine-1-carbonyl)phenyl)-3-(5-(4-morpholino-6-(2-oxa-

SUBSTITUTE SHEET (RULE 26)
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6-azaspiro[3.3jheptan-6-yi)-1,3,5-triazin-2-yl)pyridin-2-yljurea (200); 1-(4-(4-(dimethyl-
amino)piperidine-1-carbonyl)phenyl)-3-(5-(4-morpholino-6-(2-oxa-6-azaspiro{3.3]heptan-6-
yiIN1,3,5-triazin-2-yl)pyrimidin-2-yl)urea (204); 5-(4-morpholino-6-(2-oxa-6-azaspiro[3.3}-
heptap-6-yl)-1,3,5-triazin-2-yl)pyridin-2-amine (215); 4-methyl-5-(4-morpholino-6-(2-oxa-6-
azaspiry(3.3]heptan-6-yi)-1,3,5-triazin-2-yl)pyridin-2-amine (220); 5-(4-(8-oxa-3-aza-
bicyclo[3.2 Tjoctan-3-yl)-6-(2-oxa-6-azaspiro[3.3Jheptan-6-yl)-1, 3,5-triazin-2-yl)-4-methyl-
pyridin-2-amine (221); 5-(4-morpholino-6-(2-oxa-6-azaspiro[3.3]heptan-6-yi)-1,3,5-triazin-
2-yl)-4-(trifluorolgethyl)pyridin-2-amine (225); 5-(4-morpholino-6-(2-oxa-6-azaspiro[3.3]-
heptan-6-yl)pyrimitin-2-yl)-4-(trifiucromethyl)pyridin-2-amine (227}; 5-{6-morpholino-2-(2-
oxa-6-azaspiro[3.3]heptan-6-yl)pyrimidin-4-yl)-4-(trifluoromethy!)pyridin-2-amine (228); 5-
(2-morpholino-6-(2-oxa-§-azaspirof 3.3Jheptan-6-yl)pyrimidin-4-yl)-4-(triflucromethyi)-
pyridin-2-amine (229); 5-(4{6-methyl-2,6-diazaspirof3.3]heptan-2-yl)-6-morpholino-1,3,5-
triazin-2-yl)-4-(trifluoromethyi)pyridin-2-amine (231); 5-(4-morpholino-6-(2-oxa-6-azaspiro-
[3.3]heptan-6-yl)-1,3,5-triazin-2-y])pyrimidin-2-amine (251); 5-(4-(8-oxa-3-azabicyclo-
[3.2.1]octan-3-yl)-6-(2-0xa-6-azaspiro[3.3)heptan-6-yl)-1,3,5-triazin-2-yl)pyrimidin-2-amine
(252); 4-morpholino-6-(2-oxa-6-azaspio[3.3]heptan-6-yl)-[2,5"-bipyrimidin]-2'-amine (253);
6-morpholino-2-(2-oxa-6-azaspiro[3.3]heptan-6-yl)-[4,5-bipyrimidin]-2'-amine (254); 2-
morpholino-6-(2-oxa-6-azaspiro[3.3]heptarg-yl)-[4,5"-bipyrimidin]-2'-amine (255); 5-(4-(6-
methyl-2,6-diazaspiro[3.3]heptan-2-yl}-6-morpholino-1,3,5-triazin-2-yl)pyrimidin-2-amine
(257); 1-(6-(4-(2-aminopyrimidin-5-yl)-6-morpholigo-1,3,5-triazin-2-yl)-2,6-diazaspiro[3.3]-
heptan-2-yl)prop-2-en-1-one (259); 1-(6-(4-(2-amingpyrimidin-5-yl)-6-morpholino-1,3,5-
triazin-2-yl)-2 6-diazaspiro[3.3]heptan-2-yi)-2-chioroethanone (261); 4-methyl-5-(4-

(difluoromethyl)-1H-benzold]imidazol-1-yl}-6-morpholinopyrimidin-4-yl)-2-oxa-6-azaspiro-
[3.3]heptane (300); 6-(4-(2-(difluoromethyl)-1H-benzo{djimidazol-1-yi)-6-morpholing
pyrimidin-2-yl)-2-oxa-6-azaspiro[3.3lheptane (301); 6-(6-(2-(difluoromethyl)-1H-benzo>
{d]imidazol-1-yl)-2-morpholinopyrimidin-4-yl)-2-oxa-6-azaspiro[3.3]heptane (302); 4-(4-(2
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(difluoromethyi)-1H-benzo[d]imidazol-1-y}}-6-(2,6-diazaspiro[3.3]heptan-2-yl)-1,3,5-triazin-

-yl)morpholine (303); 4-(4-(2-(difluoromethyl)-1H-benzo[dlimidazol-1-yi)-6-(6-methyi-2 6-
diazaspiro[3.3]heptan-2-yl)-1,3,5-triazin-2-yl)morpholine (304); 3-(4-(2-(difluoromethy!)-
1H-benzo[d]imidazol-1-yl}-6-(2-oxa-6-azaspiro[3.3]heptan-6-yl)-1,3,5-triazin-2-yl)-8-oxa-3-
azabicygo[3.2.1]octane (308); N-(2-(6-(4-(2-(difluoromethyl}-1H-benzo[dfimidazol-1-y])-6-
morpholino1,3,5-triazin-2-yl}-2,6-diazaspiro[3.3]heptan-2-yl)ethyl)acrylamide (312); 2-
chloro-N-(2-(B-(4-(2-(difluoromethyl)-1H-benzo[dlimidazol-1-yl)-6-morpholino-1,3,5-triazin-
2-yl)-2 6-diazashjro[3.3]heptan-2-yl)ethyl}acetamide (316); 1-(6-(4-(2-(diflucromethyl)-1H-
benzold]imidazol-tyl)-6-morpholino-1,3,5-triazin-2-yl)-2,6-diazaspiro{3.3]heptan-2-yl)-
prop-2-en-1-one (317Y; 2-chloro-1-(6-(4-(2-(difluoromethyl)-1H-benzo[d]imidazol-1-yl)-6-
morpholino-1,3,5-triazin2-yl)-2,6-diazaspiro[3.3]heptan-2-yl)ethanone (323); 2,6-di-
methoxy-4-(1-(4-morpholing-6-(2-oxa-6-azaspiro3.3]heptan-6-yl)-1,3,5-triazin-2-yl)-1H-
imidazol-4-yl}phenol (345); 4-(1-(4-(8-oxa-3-azabicyclof3.2. 1Joctan-3-yI)-6-(2-oxa-6-
azaspiro[3.3]heptan-6-yi)-1,3,5-txazin-2-yl)-1H-imidazol-4-yl)-2,6-dimethoxyphenol (346);
2,6-dimethoxy-4-(5-(4-morpholino-8;(2-oxa-6-azaspiro[3.3]heptan-6-yi)-1,3,5-triazin-2-
yl)furan-2-yf)phenol (351); 4-(5-(4-(8-0xa-3-azabicyclo[3.2.1Joctan-3-yl)-6-(2-0xa-6-
azaspiro[3.3]heptan-6-yl)-1,3,5-triazin-2-yl)}furan-2-yl)-2,8-dimethoxyphenol (352); (E)-3-
((6-(4-(2-(difluoromethyl)-1H-benzo[d]imidagol-1-yl)-6-morpholino-1,3,5-triazin-2-yl)-2,6-
diazaspiro[3.3]heptan-2-yljsulfonyl)prop-2-en-{-amine (366); (E)-3-((6-(4-{2-(difluoro-
methyl)-1H-benzo[d]imidazol-1-yl)-6-morpholinc, 3,5-triazin-2-yl)-2,6-diazaspiro[3.3}-
heptan-2-yl)suifonyl)-N,N-dimethylprop-2-en-1-amide (367); (E)-1-(6-(4-(2-(difluoro-
methyl)-1H-benzo[d}imidazol-1-yl)-6-morpholino-1,3,5riazin-2-yl)-2,6-diazaspiro[3.3}-
heptan-2-yl)-4-(dimethylamino)but-2-en-1-one (368); N-({E)-3-((6-(4-(2-(difluoromethyl)-
1H-benzofd]imidazol-1-yl}-6-marpholino-1,3,5-triazin-2-yl)-A6-diazaspiro[3.3]heptan-2-
yhsulfonylallyl)-5-((3aS,45,6aR)-2-oxohexahydro-1H-thieno[3yd-dlimidazol-4-yl)pentan-
amide (369); N-((E)-4-(6-(4-(2-(difluoromethyl)-1H-benzo[d]imidagol-1-yl)-6-morpholino-
1,3,5-triazin-2-yl)-2,6-diazaspiro[3.3]heptan-2-yl)-4-oxobut-2-en-1-yR-5-((3a$,4S,6aR)-2-
oxohexahydro-1H-thieno[3,4-djimidazol-4-yl}pentanamide (370); (E)-3\4-(2-((6-(6-(4-(2-
(difluoromethyl)-1H-benzo[d]imidazol-1-yl)-6-morpholino-1,3,5-triazin-2-y§-2,6-diaza-
spiro[3.3}heptan-2-yl)-6-oxchexyl)amino)-2-oxoethoxy)styryl)-5,5-diflucro-7-{thiophen-2-
yl)-5H-dipyrrolo[1,2-c:2',1'-f][1,3,2]diazaborinin-4-ium-5-uide (371); (5-(4-(8-ox&3-aza-
bicyclo[3.2.1]octan-3-yl)-2-(2-oxa-6-azaspiro[3.3]heptan-6-yl)pyridof2,3-d]pyrimidig-7-yl)-
2-methoxyphenyl)methanol (372); (5-(4~((3R,5S)-3,5-dimethylmorpholino)-2-(2-oxa-§
azaspiro[3.3]heptan-6-yl)pyrido[2,3-d]pyrimidin-7-yl}-2-methoxyphenyl)methano! (374):
and (2-methoxy-5-(4-morpholino-2-(2-oxa-6-azaspiro[3. 3jheptan-6-yhpyrido[2,3-d]-
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pyrimidin-7-yl)phenylmethanol (375).

9. Y he compound selected from the group consisting of methyl {4-(4-morpholino-6-(2-oxa-
6-azagpiro[3.3]heptan-6-yl)-1,3,5-triazin-2-yl)phenyl)carbamate (131); methy! (4-(4-(8-oxa-

4-methy!-5-(4-morpholino-6-(2-oxa-6-azaspiro[3.3]heptan-6-yl)-1,3,5-tfriazin-2-yl)pyridin-2-
amine (220); 4-morpholino-6-(2-oxa-6-azaspiro[3.3]heptan-6-yl)-[2,5™-bipyrimidin]-2"-amine
(253); 6-morpholino-2-(2-oXa-6-azaspiro[3.3}heptan-6-yl)-[4,5"-bipyrimidin]-2'-amine (254);
2-morpholino-6-(2-oxa-6-azaspiro[3.3]heptan-6-yl)-[4,5"-bipyrimidin}-2"-amine (255); 5-(4-
(6-methyl-2,6-diazaspiro[3.3]heptan-2-yl)-6-morpholino-1,3,5-triazin-2-yl)pyrimidin-2-
amine (257); 1-{6-(4-(2-aminopyrimidin-5-yl}-6-morpholino-1,3,5-triazin-2-yi)-2 6-diaza-
spiro[3.3]heptan-2-yl)prop-2-en-1-one\(259); 1-(6-(4-(2-aminopyrimidin-5-yi)-6-morpholino-
1,3,5-triazin-2-yl)-2,6-diazaspiro[3.3]heptan-2-yl}-2-chloroethanone (261); 4-methyl-5-(4-
morpholino-6-(2-oxa-6-azaspiro[3.3]hepta\g-yl}-1,3,5-triazin-2-yl)pyrimidin-2-amine
(268); 4-(4-(2-(difluoromethyl)-1H-benzo[d]imidazol-1-yl)-6-(6-methyl-2 6-diazaspiro-
[3.3]heptan-2-yl)}-1,3,5-triazin-2-y)morpholine (304); 2,6-dimethoxy-4-(5-(4-morpholino-6-
(2-oxa-6-azaspirof3.3]heptan-6-yl)-1,3,5-triazin-2-yRfuran-2-yl)phenol (351); (E)-3-((6-(4-
(2-(difluoromethyl)-1H-benzo[d]imidazol-1-yl)-6-morphglino-1,3,5-triazin-2-yl)-2,6-diaza-
spiro[3.3]heptan-2-yl)sulfonyl)}-N,N-dimethylprop-2-en-1-amine (367); (5-(4-(8-oxa-3-aza-
bicyclo3.2.1]Joctan-3-yl)-2-(2-oxa-6-azaspiro[3.3]heptan-6-)pyridof2, 3-d]pyrimidin-7-yl)-
2-methoxyphenyl)methanol (372); (5-(4-((3R,55)-3,5-dimethylgorpholino)-2-(2-oxa-6-
azaspiro[3.3]heptan-6-yl)pyrido[2,3-d]pyrimidin-7-yl)-2-methoxyphenylymethanol (374);
and (2-methoxy-5-(4-morpholino-2-(2-oxa-6-azaspiro[3.3]heptan-6yl)pyrido[2,3-d]-
pyrimidin-7-yl)phenyl)methanol (375).

10. The compound selected from the group consisting of 1-ethyi-3-(4-(4-mdgpholino-6-(2-
oxa-6-azaspiro[3.3]heptan-6-yl)-1,3,5-triazin-2-yl)phenyljurea (151); 1-(4-(4-(8coxa-3-

6-(2-oxa-6-azaspiro]3.3lheptan-6-yl)-1,3,5-triazin-2-yl)pyridin-2-y})-3-ethylurea (164); 1-
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ethyl-3-(5-(4-morpholinc-6-(2-oxa-6-azaspiro[3.3]heptan-6-yl)-1,3,5-triazin-2-yl)pyrimidin-
Z-yl)urea (169); 1-(5-(4-(8-oxa-3-azabicyclo[3.2.1Joctan-3-yl}-6-(2-oxa-6-azaspiro[3.3]-
heptan-6-y)-1,3,5-triazin-2-yl)pyrimidin-2-yl}-3-ethylurea {173); 1-(4-(4-(dimethylamino)-
pipendine-1-carbonyl)phenyl)-3-(4-(4-morpholino-6-(2-oxa-6-azaspiro[3.3Jheptan-6-yl)-
1,3,5-triazin-2-yl)phenyljurea (196); 1-(4-(4-(dimethylamino)piperidine-1-carbonyl)phenyl)-
3-{5-(4-morpholino-6-(2-oxa-6-azaspiro[3.3lheptan-6-yl)-1,3,5-triazin-2-yl)pyridin-2-yi)urea
{200); 1-(4-(d{dimethylamino)piperidine-1-carbonyl)phenyl)-3-(5-(4-morpholino-6-{2-oxa-
6-azaspiro[3.3]heptan-6-yl)-1,3,5-triazin-2-yl) pyrimidin-2-yl)urea (204); 5-(4-morpholino-6-
{2-oxa-6-azaspiro[&.3]heptan-6-yi)-1,3,5-triazin-2-yl)-4-(trifluoromethyl)pyridin-2-amine
(225); 5-(4-morpholing-6-(2-oxa-6-azaspiro[3.3]heptan-6-yl)pyrimidin-2-yl}-4-(trifluoro-
methyl}pyridin-2-amine §227); 5-{6-morpholino-2-(2-oxa-6-azaspiro[3.3lheptan-6-yl}-
pyrimidin-4-yl)}-4-(triflucromethyl)pyridin-2-amine (228); 5-(2-morpholino-6-(2-oxa-6-
azaspirof3.3]heptan-6-yi)pyritidin-4-yh)-4-(trifluoromethyl)pyridin-2-amine (229); 5-(4-

" morpholino-6-(2-oxa-6-azaspirol3.3]heptan-6-yi)-1,3,5-triazin-2-yl)pyrimidin-2-amine

(251), 5-(4-(B-oxa-3-azabicyclo[3.A1]octan-3-yl)-6-(2-oxa-6-azaspiro[3.3]heptan-6-yl}-
1,3, 5-triazin-2-yl)pyrimidin-2-amine (252); 5-(4-morpholino-6-(2-0xa-6-azaspiro3.3}-
heptan-6-yl)-1,3,5-triazin-2-yl)-4-(trifluoramethylpyrimidin-2-amine (273}); 4-morpholino-6-
{2-oxa-6-azaspiro[3.3lheptan-6-yl)-4'-(triflugromethyl)-[2,5'-bipyrimidin]-2"-amine (276); 6-
morpholino-2-(2-oxa-6-azaspiro[3. 3lheptan-6:3yl)-4'-(trifluoromethyl)-{4, 5'-bipyrimidin}-2'-
amine (277); 2-morpholino-6-(2-oxa-6-azaspiro|3.3iheptan-6-yl)-4'-(trifliuoromethyl)-[4,5'-
bipyrnmidin]-2-amine {278); 6-(4-(2-(diflucromethyli}1H-benzoldlimidazol-1-yl)-6-
morpholinc-1,3,5-tdazin-2-yl)-2-oxa-6-azaspiro[3. 3]heptane (299); 6-(2-(2-(difluoromethyl)-
1H-benzold]imidazol-1-yl)-6-morpholinopyrimidin-4-yl)-2voxa-6-azaspiro[3.3]heptane
(300); 6-(4-(2-(difluoromethyl}-1H-benzo[d]imidazol-1-yl}-6:morpholinopyrimidin-2-yl)-2-
oxa-6-azaspiro[3.3]heptane (301); 6-(6-(2-(difluoromethyl)-1Hxpenzo[d]imidazol-1-yl)-2-
rmorphelinopyrimidin-4-yl)-2-oxa-6-azaspiro[3.3]heptane (302); 4(4-(2-(diflucromethyl)-
1H-benzold]imidazol-1-yl)-6-(2,6-diazaspiro[3.3]heptan-2-yi)-1,3,5-4azin-2-yl)morpholine
(303); N-(2-(6-(4-(2-(diflucromethyl)-1H-benzo[d]imidazol-1-yl)-6-morfsholino-1,3,5-triazin-
2-yi)-2,6-diazaspirof3.3lheptan-2-yl)ethyl)acrylamide (312); 2-chloro-N-(2-(6-(4-(2-
(difluoromethyl})-1H-benzo[d]imidazol-1-yl}-6-morpholino-1,3,5-triazin-2-yl}-2,6-diazaspiro-
[3.3]heptan-2-yl)ethyl)acetamide (316); 1-(6-(4-(2-(difluoromethyl}-1H-benzo[d)imidazol-1-
yl)-6-morpholino-1,3,5-triazin-2-yl)-2,6-diazaspiro[3.3Jheptan-2-yl)prop-2-en-1-ohe (317);
2-chloro-1-(6-(4-(2-{difluoromethyl)-1H-benzo[d]imidazol-1-yl)-6-morpholino-1,3,5-tKazin-
2-yl)-2,6-diazaspiro[3.3]heptan-2-yl}ethanone (323); 4-(5-(4-(8-oxa-3-azabicyclo[3.2. -
octan-3-yl)-6-(2-oxa-6-azaspiro[3.3lheptan-6-yl)-1,3,5-triazin-2-yl)furan-2-yl)-2,6-di-
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methoxyphenol {352); (E)-1-(6-{4-{2-{difluoromethyl)-1H-benzold]imidazol-1-yi}-E-
orpholino-1,3,5-riazin-2-yl)-2 6-diazaspiro[3.3]heptan-2-yl)-4-{dimethylamino)but-2-en-
1%ne (368); and (E)-3-(4-(2-({6-(6-(4-(2-(difiucromethyl)-1H-benzo[d]imidazol-1-y]}-6-

oxoethoxy)styryl)-5,5-difluocro-7-(thiophen-2-yl}-5H-dipyrrolof1,2-¢:2',1-
borinin-4-ivm-5-uide {371).

11. A pharmacsptical composition comprising a compound of formula (I} as claimed in any
one of claims 1 to\{0 and a pharmaceutically acceptable carrier.

12. Use of a compouny of formula (1) as claimed in any one of claims 1 to 10 in the

manufaciure of a medicament for inhibiting PI3 kinase activity.

13. Use of a compound of formyla (1) as claimed in any one of claims 1 to 10 in the
manufacture of a medicament fo
PI3 kinases and/or mTOR.

reventing or treating a disease or disorder modulated by

14. Use of a compound of formula (1) as slaimed in any one of claims 1 to 10, alone or in
combination with one or more additional colgpounds having anti-hyperproliferative
properties in the manufacture of a medicament for preventing or treating a

hyperproliferative disorder.
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1. A compound of formula (1),

IDCIE uU” "R?
X! 0}
wherein

GisCHorN, Qis CHor N, and U is CH or N, with the proviso that at least two of
G, Qand U are N, or one of G and U together with R forms an anullated pyridine ring
further substituted by R® and the other one of Gand Uis Nand Q is N;

E' and E? are, independently of each other, CR* N, N'R*, or N—O;

X' and X? are, independently of each other, CHR*, CH,CH, NR*, NR*-0, or O;

R'is hydrogen, hailogen, cyano, nitro, C-Cg-alkyl, halo-C4-Cys-alkyl, Co-Cy-alkeny,
C,-Cs-alkynyl, optionally substituted C,-Cq,-carbocyclyl, optionally substituted Cg-Cog-aryl,
optionally substituted C,-C4g-heterocyclyl, optionally substituted C;-Cig-heteroaryl, C-Cg-
alkyisulfonyl, halo-C.-Cs-alkylsulfonyl, optionally substituted Cg-Cog-arylsulfonyl, optionally
substituted aminosulfonyl, a reactive group, a linker carrying a reactive group and/or a tag,

or ,

R?is hydrogen, halogen, cyano, nitro, C4-Cg-alkyl, halo-C,-Cg-alkyl, C,-Cg-alkenyl,
Co-Ce-alkynyl, optionally substituted C3-C4z-carbocyclyl, optionally substituted Cg-Cop-aryl,
optionally substituted C,-Cqg-heterocyclyl, optionally substituted C;-~C,g-heteroaryl, C,-Cg-
alkylsulfonyl, halo-C,-Cs-alkylsulfonyl, optionally substituted Cg-Cap-arylsulfonyl, optionally
substituted amincsuifonyl, a reactive group, or a linker carrying a reactive group and/or a
tag;

R? is optionally substituted amino, optionally substituted Cs-Cag-aryl, or optionally
substituted C4-C,g-heteroaryl;

R*is hydrogen, C;-Cs-alkyl, C4-Cg-acyl, C;-Cg-acylamino-C,-Cg-alkyl, a reactive
group or a linker carrying a reactive group and/or a tag;

and wherein in R' and R? with the meaning optionally substituted Cs-Ci,-
carbocyclyl, substituents are one or more groups halogen, C4-Cg-alkyl, halo-C4-Cg-alkyl,
hydroxy-C4-Cg-alkyl, C1-Cg-alkoxy-C,-Cs-alkyl, oxo-C4-Cs-alkyl, carboxy-C4-Cg-alkyl, C1-Cs-
aEkoyxycarbonyl-Q-Cs-alkyl, optionally C4-Cg-alkylated aminocarbonyl-C4-Cg-alkyl,
optionally C,-Cs-alkylated or Ci-Cs-acylated amino-C,-Cg-alkyl, phenyl-C,-Cg-alkyl, Cs-Cp-
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alkenyl, C-Cg-alkynyl, hydroxy, Ci-Cs-alkoxy, C;-Cs-alkoxy-C4-Cg-alkoxy, oxo, optionally
Ci-Cg-alkylated or C;-Cyp-acylated amino, cyano, carboxy, Ci~Cg-alkoxycarbonyl,
aminocarbonyl, or phenyl optionally carrying hydroxy or C;-Cs-alkoxy groups;

in R, R? and R® with the meaning optionally substituted Cs-Cyo-aryl, substituents
are the ones listed above as substituents for optionally substituted C;-Cys-carbocyclyl,
excluding oxo, and further one or more groups nitro, C;-Cis-carbocyclyl, Co-Ce-
heterocyclyl optionally carrying one or more C4-Cg-alkyl substituents, C,-Csg-heteroaryl
optionally carrying one or more C4-Cg-alkyl, amino, C;-Cg-alkylated amino or C-Cs-
acylated amino substituents, C;-Cs-alkylsulfonyl, halo-C,-Cg-alkylsulfonyl, optionally
alkylated aminosulfonyl, or phenylsulfony;

in R" and R? with the meaning optionally substituted C,-C1g-heterocyclyl,
substituents are the ones listed above as substituents for optionally substituted C3-Cyo-
carbocyclyl,

in R', R? and R® with the meaning optionally substituted C-C1g-heteroaryl,
substituents are the ones listed above as substituents for optionally substituted Cg-Cag-
aryl,

in R' and R? with the meaning optionally substituted Cg-Cag-arylsulfonyl,
substituents are the ones listed above as substituents for optionally substituted Cg-Cyg-
aryl,

in R" and R? with the meaning optionally substituted aminosulfonyl, substituents
are one or two groups Cy-Cg-alkyl, hydroxy-C;-Cs-alkyl, C;-Cg-alkoxy-C4-Cg-alkyl, oxo-C4-
Ce-alkyl, optionally alkylated or acylated amino-C4-Cg-alkyl, phenyl-C,-Cg-alkyl, Co-Ce-
alkenyl, one group phenyl, or a ring-forming bifunctional substituent giving rise to
optionally alkylated heterocyclylsulfonyl,

in R® with the meaning optionally substituted amino, substituents are one or two
groups C4-Cs-alkyl, hydroxy-C,-Cs-alkyl, C4-Cs-alkoxy-C4-Ce-alkyl, C;-Cg-alkoxy-Ci-Cs-
alkoxy-C4-Cg-alkyl, oxo-C4-Cs-alkyl, optionally alkylated or acylated amino-C,-Cg-alkyl,
phenyl-C4-Ce-alkyl, C,-Cs-alkenyl, one group phenyl, one group C4-Cig-heteroaryl, or a
ring-forming bifunctional substituent giving rise to optionally alkylated heterocyclyl;

a reactive group in R', R? and R* is a chemical function which reacts with a basic
nitrogen atom, a nucleophilic hydroxy group, oxy anion or a sulfur anion of an enzyme,
and comprises a carbon-carbon double bond conjugated with a carbon-oxygen double
bond or with a sulfone function, an epoxy function, or an easily displaceable halogen or
sulfonate function; or a reactive group is a group giving a reactive radical species on

activation with light;
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a linker in R", R? and R* is a chain of 1 to 20 optionally substituted methylene
groups, or such chain wherein one or more methylene groups are replaced by oxygen, a
carbonyloxy group, optionally substituted nitrogen, a carboxamide group, a urea group,
sulphur, a disulfide group, or combinations thereof, wherein optional substituents of
methylene groups are oxo, C4-Cq alkyl, a chain of 1 to 6 methylene groups giving rise to a
trifunctional linker, phenyl, phenylene giving rise to a trifunctional linker, or residues of
naturally occurring amino acids, and such linker is connected to the nucleus of formula (1)
including X' and X?, and carries a reactive group or a tag at the other end of the linker, or
such a linker is a frifunctional linker carrying both a reactive group and a tag or carrying
two different tags, or such a linker is a bifunctional linker connected to a reactive group
and a tag, wherein the reactive group is connected to the nucleus of formula (1) including
X" and X?; and

a tag in R', R* and R* is biotin, avidin, streptavidin, a fluorescent marker, a
naturally occurring amino acid, or a solid phase;

prodrugs, wherein

an amino acid residue, or a polypeptide chain of twe or more amino acid residues,
is covalently joined through an amide or ester bond to a free amino, hydroxy or carboxylic
acid group,

a free carboxy group is derivatized as an amide or alkyl ester,

a free hydroxy group is derivatized as a phosphate ester, hemisuccinate,
dimethylaminoacetate, or phosphoryloxymethoxycarbonyl group,

a free hydroxy or amino group is derivatized as a carbamate

a free hydroxy group is derivatized as a carbonate, sulfonate ester or sulfate ester,
or as (acyloxy)methyl or (acyloxy)ethy! ether, wherein the acyl group is an alkyl ester
optionally substituted with groups with ether, amine and carboxylic acid functionalities, or
where the acyl group is an amino acid ester;

and tautomers, solvates and pharmaceutically acceptable salts thereof.

2. The compound of formula (I) according to claim 1, wherein

GisCHorN, Qis CHorN, and U is CH or N, with the proviso that at least two of
G, Qand U are N;

E' and E? are, independently of each other, CR* N, N'R* or N—O:

X" and X? are, independently of each other, CHR* CH,CH, NR?* NR*-0, or O;
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R' is optionally substituted C3-Cq,-carbocyclyl, optionally substituted Cs-Cyo-aryl,
optionally substituted C,-Cig-heterocyclyl, optionally substituted C,-C,q-heteroaryl,

*_EZXXZ
or )

L

R? is optionally substituted Cg-Cyp aryl or optionally substituted C,-Cap heteroaryl;
and

R*is hydrogen, methyl, a reactive group selected from acryloyl, methacryloyl, 4-
dimethylamino-but-2-enoyl, 4-(dimethylamino)-2,3-epoxy-butanoyl, 3-amino-1-propene-1-
sulfonyl, 3-(dimethylamino)-1-propene-1-sulfonyl, fluoro-, chioro-, bromo- or iodoacetyl,
chloro- or bromomethanesulfonyl, 2,2-dichloroacetyl, 2,2,2-trichloroacetyl, methylsulfonyl-
oxyacstyl, 2-chloropropionyl, 2,3-epoxypropionyl, {phenylthio)thiocarbonyl, 2-nitro-
phenoxycarbonyl, 4-fluorophenoxycarbonyl, and 4-(3-(trifluoromethyl)-3H-diazirin-3-yl)-
benzamide, a chain of 1 fo 20 optionally substituted methylene groups either directly
linked to X', X2, E' or E?, or linked to the reactive group, or such chain wherein one or
more methylene groups are replaced by oxygen, a carbonyloxy group, optionally
substituted nitrogen, a carboxamide group, a urea group, sulphur, a disulfide group, or
combinations thereof, carrying one or two tags selected from biotin, avidin, streptavidin, a
fluorescent marker, a naturally occurring amino acid, and a solid phase, and optionally a
reactive group selected from acryloyl, methacryloyl, 4-amino-but-2-enoyl, 4-dimethyl-
amino-but-2-enoyl, 4-(dimethylamino)-2,3-epoxy-butanoyl, 3-amino-1-propene-1-sulfonyl,
3-(dimethylamino)-1-propene-1-sulfonyl, fluoro-, chloro-, bromo- or iodoacetyl, chloro- or
bromomethanesulfonyl, 2,2-dichloroacetyl, 2,2,2-trichloroacetyl, methylsulfonyloxyacetyt,
2-chloropropionyl, 2,3-epoxypropionyl, (phenylthio)thiocarbonyl, 2-nitrophenoxycarbonyl,
and 4-fluorophenoxycarbonyi;

and tautomers, solvates and pharmaceutically acceptable salts thereof.

3. The compound of formula (1} according to claim 1, wherein
GisCHorN, Qis CHorN, and U is CH or N, with the proviso that at least two of
G,Qand U are N;
E' and E? are, independently of each other, N or N*R*;
X" and X? are, independently of each other, NR* or O;
RSY RS
*_Ez x2
R'is R®® R%or , wherein R™, RY, R¥and R* are, independently
of each other, hydrogen, halogen, cyano C;-C; alkyl, C,-Cq alkenyl, or C2-Cg alkynyl, or

one or two of R™ R%, R¥and R are two geminal substituents methyl and the other ones
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are hydrogen, or R™ and RY, or R™and R® form together an anullated five- or six-
membered carbocyclyl, heterocyclyl, aryl or heteroaryl ring, or R* and R* form together
bridging ethylene, or R* and R form together bridging ethylene;

R?is phenyl, optionally substituted by one or more groups halogen, C,-Cs-alkyl,
halo-C-Cg-alkyl, hydroxy, C4-Cs-alkoxy, optionally C,-Cs-alkylated or C4-Cyp-acylated
amino, or optionally substituted heteroaryl selected from pyridinyl, imidazolyl, pyrimidinyl,
pyrazolyl, triazolyl, pyrazinyl, tetrazolyl, furyl, thienyl, oxazolyl, isoxazolyl, thiazolyl,
isothiazolyl, pyrrolyl, indolyl, benzimidazolyl, indazolyl, oxadiazolyl, and thiadiazolyl,
wherein the substituents considered are one or more groups halogen, C4-Cg-alkyl, halo-
C4-Cs-alkyl, hydroxy, C,-Cg-alkoxy, optionally C,-Cg-alkylated or C;-Cyp-acylated amino,
pyrdiyl, aminopyridyl, or optionally substituted phenyl; and

R*is hydrogen, methyl, a reactive group selected from acryloyl, methacryloyl, 4-
amino-but-2-enoyl, 4-dimethylaminoc-but-2-enoyl, 4-(dimethylamino)-2,3-epoxy-butanoyl,
3-amino-1-propene-1-sulfonyl, and 3-{dimethylamino)}-1-propene-1-sulfonyl, a chain of 1
to 20 methylene groups either directly linked to X', X?, E* or E?, or linked to the reactive
group, such chain that is substituted by oxo, C~C; alkyl, a further chain of 1 to 6

methylene groups, phenyl, phenylene, or residues of naturally occurring amino acids, or

such optionally substituted chain wherein one or more methylene groups are replaced by
oxygen, a carbonyloxy group, optionally substituted nitrogen, a carboxamide group, a urea
group, sulphur, a disulfide group, or combinations thereof, carrying one or two tags

selected from biotin, avidin, streptavidin, a fluorescent marker, a naturally occurring amino

25

30

acid, and a solid phase, and optionally one further reactive group selected from acryloyl,
methacryloyl, 4-dimethylamino-but-2-enoyl, and 4-(dimethylamino)-2, 3-epoxy-butanoyl;

and tautomers, solvates and pharmaceutically acceptable salts thereof.

4. The compound according to claim 1 of formula (I1) or {lI)
R? R
Ny Q" ~G

i |
1 "\ 1

IDCIE U2 NT RS ljtlE = |N
X! 0 X! NSSRE ),

wherein

E' and E? are, independently of each other, N or N'R*;

X' and X? are, independently of each other, NR* or O;

R' is (S)-2-methylmorpholino; (R)-2-methylmorpholino; 2-(aminocarbonylmethyl)-
morpholino; 2-(benzamidomethyl)morpholino; (2R,68)-2,6-dimethylmorpholino; (2R,6R)-
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2,6-dimethylmorpholino; (R)-3-methylmorpholino; (S)-3-methylmorpholino; (2R,3R)-2,3-
dimethylmorpholino; (2S,5S)-2,5-dimethylmorpholino; (3S,5R)-3,5-dimethylmorpholino;
(35,535)-3,5-dimethylmorpholino; octahydrocyclopentab][1,4]oxazin-4-yl; octahydro-2H-
benzo[b][1,4]oxazin-4-yl; 3,4-dihydro-2H-benzo[b][1,4]oxazin-4-yl; 3-methoxycarbonyl-
methyl-2-methylmorpholino; 2-(methoxycarbonylmethyl)morpholino; 3-(methoxycarbonyl-
methyl)morpholino; 2-vinylmorpholino; 2-(methoxycarbonylmethyl)-5-methylmorpholino; 3-
(aminomethyl)morpholino; 2-(aminomethyl)morpholino; 2-cyanomorpholine; 2-(carboxy-
methyl)morpholino; 3-(hydroxymethyl)morpholino; 2-(hydroxymethyl)morpholino; 2-(acet-
amidomethyl)morpholino; 2-(pyrrolidinocarbonylmethyl)morpholino; 2-(aminocarbonyl)-
morpholino; 3-(aminocarbonyl)morpholino; 3-cyanomorpholino; 2,2,6,6-tetramethyl-
morpholino; 2,2,6-trimethylmorpholino; 8-oxa-3-azabicyclo[3.2.1]octan-3-yl; (1S,5R)-8-
oxa-3-azabicyclo[3.2.1]octan-3-yl; (1R,55)-3-oxa-8-azabicyclo[3.2.1]octan-8-yl; piperidino,
piperazino, 4-methylpiperazino; 4-(methoxycarbonyl)piperazino, 4-(methylsulfonyl)-

*_E%xz
piperazino; or ;

R?is C;-Cg-alkylamino, di-C,-Cs-alkylamino, hydroxy-C,-Cg-alkylamino, di(hydroxy-
C+~Ce-alkyl)amino, Cs-Cg-alkoxy-C,-Cg-alkylamino, di(C;-Cs-alkoxy-C4-Cg-alkyl}amino, C;-
Ce-alkoxy-C4-Cg-alkoxy-C,-Cg-alkylamino, oxo-C4-Cs-alkylamino, amino-C,-Cs-alkylamino,
C1-Ceg-alkylamino-C,-Cs-alkylamino, di{C,-Cg-alkyl)amino-C,-Cg-alkytamino, hydroxy-Cs-
Ce-alkylamino-C4-Cgs-alkylamino, di(hydroxy-C;-Ce-alkyl)amino-C;-Cg-alkylamino, Cs-Cg-
alkylcarbonyiamino-C,-Cg-alkylamino, phenyl-C;-Ce-alkylamino, C,-Cg-alkenylamino,
phenylamino, pyridylamino, pyrimidinylamino, pyrrolylamino, pyrrolidino, piperidino,
piperazino, methylpiperazino, morpholino, dimethylmorpholino; phenyl or naphthyl,
optionally substituted by one or more groups halogen, C,-Cs-alkyl, halo-C;-Cg-alkyl,
hydroxy-Cy-Cg-alkyl, C4-Cg-alkoxy-C;-Ce-alkyl, oxo-Cs-Cg-alkyl, carboxy-Ci-Cs-alkyl, C;-Ce-
alkoxycarbonyl-C4-Cg-alkyl, aminocarbonyl-C;-Cg-alkyl, C;-Cs-alkylaminocarbonyl-C,-Cg-
alkyl, amino-C4-Cg-alkyl, C4-Cs-alkylamino-C,-Cg-alkyl, C4-Cg-alkylcarbonylamino-C4-Ce-
alkyl, C,-Cg-alkenylcarbonylamino-C,-Cg-alkyl, phenyl-C,-Cg-alkyl, C,-Cg-alkenyl, Cp-Cs-
alkynyl, hydroxy, Cs-Cs-alkoxy, Ci-Cg-alkoxy-C4-Ce-alkoxy, amino, C4-Cg-alkylamino, di-
C1-Ceg-alkylamino, hydroxy-Cs-Cs-alkylamino, di(hydroxy-C,-Cg-alkyhamino, C;-Cs-
alkylcarbonylamino, halo-C;-Cg-alkylcarbonylamino, C,-Cg-alkenylcarbonylamino, C4-Cg-
alkyloxycarbonylamino, C;-Cs-alkylaminocarbonylamino, pyridinylcarbonylamino,
aminopyridinylcarbonylamino, amino-trifluoromethyl-pyridinylcarbonylamino, halo-C;-Ce-
alkylsulfonylamino, cyano, carboxy, C4-Cg-alkoxycarbonyl, or aminocarbonyl; optionally
substituted heteroaryl selected from pyridinyl, imidazolyl, pyrimidinyl, furyl, indolyl,

benzimidazolyl, or indazolyl, wherein the substituents are selected from C;-Cg-alkyl, halo-
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C1-Cs-alkyl, amino or C;-Cg-acylamino, wherein C,-Cg-acyl is a C4-Cy-alkyl, halo-Cy-Cs-
alkyl, epoxy-C4-Cr-alkyl, C,-Cr-alkenyl, pyridyl or aminopyridyl group connected to
carbonyl, oxycarbonyl or aminocarbonyl; and combinations thereof; and

R* is hydrogen, methyl, a reactive group selected from acryloyl, methacryloyl, 4-

5  dimethylamino-but-2-enayl, 4-(dimethylamino)-2,3-epoxy-butanoyl, 3-amino-1-propene-1-
sulfonyl, 3-(dimethylamino)-1-propene-1-sulfonyl, fluoro-, chloro-, bromo- or iodoacetyl,
chloro- or bromomethanesulfonyl, 2,2-dichloroacetyl, 2,2,2-trichloroacetyl, methylsulfonyl-
oxyacetyl, 2-chloropropionyl, 2,3-epoxypropionyl, (phenylthioYthiocarbonyl, 2-nitro-
phenoxycarbonyl, 4-fluorophenoxycarbonyl, and 4-(3-(trifluoromethyl)-3H-diazirin-3-

10 yl)benzamide, a chain of 1 to 20 optionally substituted methylene groups either directly
linked to X', X2, E" or E?, or linked to the reactive group, or such chain wherein one or
more methylene groups are replaced by oxygen, a carbonyloxy group, optionally
substituted nitrogen, a carboxamide group, a urea group, sulphur, a disulfide group, or
combinations thereof, carrying one or two tags selected from biotin, avidin, streptavidin, a

15 fluorescent marker, a naturally occurring amino acid, and a solid phase, and optionally a
reactive group selected from acryloyl, methacryloyl, 4-amino-but-2-enoyl, 4-dimethyl-
amino-but-2-enoyl, 4-(dimethylamino)-2,3-epoxy-butanoyl, 3-amino-1-propene-1-suifonyl,
3-(dimethylamino)-1-propene-1-sulfonyl, fluoro-, chloro-, bromo- or iodoacetyl, chloro- or
bromomethanesulfonyl, 2,2-dichloroacetyl, 2,2,2-trichloroacetyl, methylsulfonyloxyacetyl,

20  Z-chloropropionyl, 2,3-epoxypropionyl, (phenylthio)thiocarbonyl, 2-nitrophenoxycarbonyl,
and 4-flucrophenoxycarbonyl;

and tautomers, solvates and pharmaceutically acceptable salts thereof.

5. The compound according to claim 1 of formula
x2

3

E2
@i
1J\ U/* R2

TC;E
25 X! (1v)

wherein

GisCHorN, Qis CHor N, and U is CH or N, with the proviso that at least two of
G, Qand U are N, or one of G and U together with R® forms an anullated pyridine ring
further substituted by R®, and the other one of G and Uis Nand Qs N;
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E' and E? are, independently of each other, CR* N, N*R*, or N-+O;

X' and X? are, independently of each other, CHR", CH,CH, NR*, NR*-0, or O;

R?is hydrogen, halogen, cyano, nitro, C-Cg-alkyl, halo-C;-Ce-alkyl, C-Cs-alkenyl,
Co-Cg-alkynyl, optionally substituted C,;-C,z-carbocyclyl, optionally substituted Cg-Cyg-aryl,
optionally substituted C,-Cig-heterocyclyl, optionally substituted Cy-Cyg-heteroaryl, C;-Cs-
alkylsulfonyl, halo-C,-Cs-alkylsulfonyl, optionally substituted Cs-Cyp-arylsulfonyl, optionally
substituted aminosulfonyl, a reactive group, or a linker carrying a reactive group and/or a
tag;

R® is optionally substituted amino, optionally substituted Ce-Cop-aryl, or optionally
substituted C4-Cqg-heteroaryl;

R* is hydrogen, Cy-Ce-alkyl, C4-Cg-acyl, Ci-Cg-acylamino-C4-Cg-alkyl, a reactive
group or a linker carrying a reactive group and/or a tag;

and tautomers, prodrugs, solvates and pharmaceutically acceptable salts thereof.

6. The compound of formula (IV) according to claim 5, wherein

GisCHorN, Qis CHor N, and U is CH or N, with the proviso that at least two of
G, Qand U are N;

E' and E? are, independently of each other, N or N'R*;

X' and X2 are, independently of each other, NR* or O;

R? is meta- or para-substituted phenyl or 2,4-, 3,4- or 3,5-disubstituted phenyl,
wherein the substituents are selected from halogen, C;-Cg-alkyl, halo-C4-Cg-alkyl, hydroxy,
C,-Cg-alkoxy, optionally Cs-Cg-alkylated or C4-Cy-acylated amino; or optionally substituted
heteraryl selected from pyridinyl, imidazolyl, pyrimidinyl, furyl, indolyl, benzimidazolyl,
indazolyl, oxadiazolyl, and thiadiazolyl, wherein the substituents are selected from C4-Csg-
alkyl, halo-C-Cg-alkyl, dimethoxyhydroxyphenyl, pyridyl, aminopyridyl, amino or C;-Cs-
acylamino, wherein C,-Cg-acyl is a C4-Cy-alkyl, halo-C,-C;-alkyl, epoxy-C4-Cy-alkyl, C,-Cs-
alkenyl, pyridyl or aminopyridyl group connected to carbonyl, oxycarbonyl or amino-
carbonyl; and combinations thereof; and

R*is hydrogen, methyl, a reactive group selected from acryloyl, methacryloyl, 4-
amino-but-2-enoyi, 4-dimethylamino-but-2-enoyl, 4-{dimethylamino)-2,3-epoxy-butanoyl,
3-amino-1-propene-1-sulfonyl, and 3-{dimethylamino)-1-propene-1-sulfonyl, a chain of 1
to 20 methylene groups either directly linked to X', X%, E' or E?, or linked to the reactive
group, such chain that is substituted by oxo, C4-Cs alkyl, a further chain of 1 to 6
methylene groups, phenyl, phenylene, or residues of naturally occurring amine acids, or
such optionally substituted chain wherein one or more methylene groups are replaced by

oxygen, a carbonyloxy group, optionally substituted nitrogen, a carboxamide group, a urea
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group, sulphur, a disulfide group, or combinations thereof, carrying one or two tags
selected from biotin, avidin, streptavidin, a fluorescent marker, a naturally cccurring amino
acid, and a solid phase, and optionally one further reactive group selected from acryloyl,
methacryloyl, 4-dimethylamino-but-2-enovl, and 4-(dimethylamino)-2,3-epoxy-butanoyl;

and tautomers, solvates and pharmaceutically acceptable salts thereof.

7. The compound according to claim 1 of formula

RSx X2 RSz
R5VI EZI RSP
NG

I?CF u” "R2

1

X (V)
wherein

GisCHorN, Qis CHorN, and Uis CH or N, with the proviso that at least two of
G, Qand U are N, or one of G and U tegether with R? forms an anullated pyridine ring
further substituted by R®?, and the other one of G and U is N and Q is N;

E' and E? are, independently of each other, CR*, N, N'R?, or N--»O;

X' and X? are, independently of each other, CHR*, CH,CH, NR?, NR*—0, or O;

R?is hydrogen, halogen, cyano, nitro, C;-Cs-alkyl, halo-C4-Cg-alkyl, Cx-Cg-alkenyl,
C,-Cs-alkynyl, optionally substituted Cs-Cyo-carbocyclyl, optionally substituted Cg-Cog-aryl,
optionally substituted C,-Cye-heterocyclyl, optionally substituted C,-Csg-heteroaryl, Cq-Ce-
alkylsulfonyl, halo-C,-Cg-alkylsulfonyl, optionally substituted Cs-Cog-arylsulfonyl, optionally
substituted aminosulfonyl, a reactive group, or a linker carrying a reactive group and/or a
tag;

R® is optionally substituted amino, optionally substituted Cs-Cag-aryl, or optionally
substituted C,-Cys-heteroaryl,

Ris hydrogen, C,-Cg-alkyl, C;-Cs-acyl, C1-Ce-acylamino-C,-Cg-alkyl, a reactive
group or a linker carrying a reactive group andfor a tag;

R¥ R¥ R*and R* are, independently of each other, hydrogen, halogen, cyano,
C4-Cs alkyl, C,-Cs alkenyl, or C,-C; alkynyl, or one or two of R®, R, R¥®and R* are two
geminal substituents methy! and the other ones are hydrogen, or R* and RY, or R*and
R form together an anullated five- or six-membered carbocyclyl, heterocyelyl, aryl or
heteroaryl ring, or R™ and R*® form together bridging ethylene, or R¥ and R form

together bridging ethylene;
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and tautomers, prodrugs, sclvates and pharmaceutically acceptable salts thereof.

8. The compound according to claim 1 selected from the group consisting of 6-amino-N-
(3-(4-morpholino-6-(2-oxa-6-azaspiro[3.3]heptan-6-yl)-1,3,5-triazin-2-yl)phenyl)nicotin-
amide (example 111); N-(3-(4-morpholino-6-(2-oxa-6-azaspiro[3.3]heptan-6-y)-1,3,5-
triazin-2-yl)phenylnicotinamide (125); methyl (4-(4-morpholino-6-(2-oxa-6-azaspiro[3.3]-
heptan-6-yl}-1,3,5-triazin-2-yl)phenyl)carbamate (131); methy! (4-(4-(8-oxa-3-azabicyclo[-
3.2.1]octan-3-yl)-6-(2-oxa-6-azaspiro[3.3}heptan-6-yl)-1,3,5-triazin-2-yl)phenyl)carbamate
(132); 1-methyl-3-(4-{4-morpholino-6-(2-oxa-6-azaspiro{3.3]heptan-6-yi)-1,3,5-triazin-2-
yllphenylurea (141); 1-(4-(4-(8-oxa-3-azabicyclo[3.2.1]octan-3-yl)-6-(2-oxa-6-azaspiro-
[3.3]heptan-6-yl)-1,3,5-triazin-2-yl)phenyl)-3-methylurea (146); 1-ethyl-3-(4-(4-morpholino
6-(2-oxa-6-azaspiro{3.3]heptan-6-yl)-1,3,5-triazin-2-yl)phenyljurea (151); 1-(4-{4-(8-oxa-3
azabicyclo[3.2.1]octan-3-y1)-6-(2-oxa-6-azaspiro[3.3]heptan-6-y)-1,3,5-triazin-2-yl)-

phenyl}-3-ethylurea (155); 1-ethyl-3-(5-(4-morpholino-6-{2-oxa-6-azaspiro[3.3]heptan-6-
yl)-1,3,5-triazin-2-ypyridin-2-yllurea (160); 1-{5-(4-(8-oxa-3-azabicyclo[3.2.1]octan-3-yl)-
6-(2-oxa-6-azaspiro[3.3lheptan-6-yl)-1,3,5-triazin-2-yl)pyridin-2-yl}-3-ethylurea (164); 1-
ethyl-3-(5-(4-morpholino-6-(2-oxa-6-azaspiro[3.3]heptan-6-yl)-1,3,5-triazin-2-yl)pyrimidin-
2-yhurea (169); 1-(5-(4-(8-oxa-3-azabicyclo[3.2.1]octan-3-yl)-6-(2-oxa-6-azaspiro[3.3}-
heptan-6-yl)-1,3,5-triazin-2-yl)pyrimidin-2-yl}-3-ethylurea (173); 1-(4-(4-(dimethylamino)-
piperidine-1-carbonyl)phenyl)-3-(4-(4-morpholino-6-(2-oxa-6-azaspiro[3.3]heptan-6-yi}-
1,3,5-triazin-2-yl)phenylurea (196); 1-{4-(4-(dimethylamino)piperidine-1-carbonyl)phenyl)-
3-(5-(4-morpholino-6-(2-oxa-6-azaspiro[3.3]heptan-6-yl)-1,3,5-triazin-2-yl)pyridin-2-yljurea
(200); 1-(4-(4-(dimethylamino)piperidine-1-carbonyl)phenyl)-3-(5-(4-morpholino-6-(2-oxa-
6-azaspiro[3.3]heptan-6-yl)-1,3,5-triazin-2-yl)pyrimidin-2-yl)urea (204); 5-(4-morpholino-6-
(2-oxa-6-azaspiro[3.3]heptan-6-yl)-1,3,5-triazin-2-yl)pyridin-2-amine (215); 4-methyl-5-(4-
morpholino-6-(2-oxa-6-azaspiro[3.3]heptan-6-yl)-1,3,5-triazin-2-yl)pyridin-2-amine (220);
5-(4-{8-oxa-3-azabicyclo[3.2. 1Joctan-3-yl}-6-(2-oxa-6-azaspiro[3.3]heptan-6-yi)-1,3,5-
triazin-2-yl)-4-methylpyridin-2-amine (221); 5-{4-morpholino-6-(2-oxa-6-azaspiro[3.3]-
heptan-6-yl}-1,3,5-triazin-2-yl)-4-(trifluoromethyl)pyridin-2-amine (225}); 5-(4-morpholino-6-
(2-oxa-6-azaspiro[3.3]heptan-6-yl)pyrimidin-2-yl)-4-(triflucromethyl)pyridin-2-amine (227);
5-(6-morpholino-2-(2-oxa-6-azaspirof3.3lheptan-6-yl)pyrimidin-4-yl)-4-(trifluoromethyl)-
pyridin-2-amine (228); 5-(2-morpholino-6-(2-oxa-6-azaspiro[3.3]heptan-6-yl)pyrimidin-4-
yl)-4-(trifluoromethyl)pyridin-2-amine (229); 5-(4-(6-methyl-2,6-diazaspiro[3.3]heptan-2-yl)-
B-morpholino-1,3,5-triazin-2-y}-4-(trifluoromethyl)pyridin-2-amine (231); 5-(4-morpholino-
6-(2-oxa-6-azaspiro[3.3]heptan-6-yl)-1,3,5-triazin-2-yl)pyrimidin-2-amine (251); 5-(4-(8-
oxa-3-azabicyclo[3.2.1]Joctan-3-yl)-6-(2-oxa-6-azaspiro[3.3]heptan-6-yl)-1,3,5-triazin-2-
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ylpyrimidin-2-amine (252); 4-morpholino-6-(2-oxa-6-azaspiro[3.3]heptan-6-yl)-[2,5'-
bipyrimidin]-2'-amine (253); 6-morpholino-2-(2-oxa-6-azaspiro[3.3lheptan-6-yl)-[4,5'-
bipyrimidin]-2'-amine (254); 2-morpholino-6-(2-oxa-6-azaspiro[3.3]heptan-6-yl)-[4,5'-
bipyrimidin]-2'-amine (255); 5-(4-(6-methyl-2,6-diazaspiro[3.3]heptan-2-yl)-6-morpholino-
1,3,5-triazin-2-y)pyrimidin-2-amine (257); 1-(6-(4-(2-aminopyrimidin-5-yl}-6-morpholino-
1,3,5-triazin-2-y1)-2,6-diazaspiro[3.3]heptan-2-yl)prop-2-en-1-one (259}; 1-(6-(4-(2-amino-
pyrimidin-5-yl}-6-morpholino-1,3,5-triazin-2-yl)-2,6-diazaspiro[3.3]heptan-2-yl)-2-chloro-
ethanone (261); 4-methyl-5-(4-morpholino-6-(2-oxa-6-azaspiro[3.3Jheptan-6-yl)-1,3,5-
triazin-2-yl)pyrimidin-2-amine (268); 5-(4-(8-oxa-3-azabicyclo[3.2.1]octan-3-yl)-6-(2-oxa-6-
azaspiro[3.3]heptan-6-yt)-1,3,5-triazin-2-yl}-4-methylpyrimidin-2-amine (269); 5-(4-
morpholino-6-(2-oxa-6-azaspiro[3.3]heptan-6-yl)-1,3,5-triazin-2-yl)-4-{trifluoromethyl)-
pyrimidin-2-amine (273}); 4-morpholino-6-(2-oxa-6-azaspiro[3.3]heptan-6-yl)-4'-(trifluoro-
methyl)-[2,5-bipyrimidin]-2'-amine (276); 6-morpholino-2-(2-oxa-6-azaspiro[3.3]heptan-6-
yl)-4'-(trifluoromethyl)-[4,5'-bipyrimidin}-2'-amine {277); 2-morpholino-6-(2-oxa-6-azaspiro-
[3.3]heptan-6-yl)-4'-(trifluoromethyl)-[4,5-bipyrimidin]-2'-amine (278); 6-(4-(2-(difluoro-
methyl)-1H-benzo[d]imidazol-1-yI)-6-morpholino-1,3,5-triazin-2-yl)-2-oxa-6-azaspiro[3.3]-
heptane (299); 6-(2-(2-(difluoromethyl)-1H-benzo[d]limidazol-1-yl)-6-morpholinopyrimidin-
4-yl}-2-oxa-6-azaspiro[3.3]heptane (300); 6-(4-(2-(difluoromethyl)-1H-benzo[d]imidazol-1-
yl}-6-morpholinopyrimidin-2-yl)-2-oxa-6-azaspiro[3.3]heptane (301); 6-(6-(2-(difluoro-
methyi)-1H-benzo[d]imidazol-1-yl)-2-morpholinopyrimidin-4-yl}-2-oxa-6-azaspiro[3.3]-
heptane (302); 4-(4-(2-(difluoromethyl)-1H-benzo[d]imidazol-1-yl)-6-(2,6-diazaspiro[3.3]-
heptan-2-yl)-1,3,5-triazin-2-yl)morpholine (303); 4-(4-(2-(difluoromethyl)-1H-benzo[d]-
imidazol-1-yl)-6-(6-methyl-2,6-diazaspiro[3.3]heptan-2-yl}-1,3,5-triazin-2-yl)morpholine
(304); 3-(4-(2-(difluoromethyi}-1H-benzo[d]imidazol-1-yl}-6-(2-oxa-6-azaspiro[3.3]heptan-
6-y1)-1,3,5-triazin-2-yl}-8-oxa-3-azabicyclo[3.2. 1]Joctane (308); N-(2-(6-(4-(2-(difluoro-
methyl)-1H-benzo[d]imidazol-1-yl)-6-morpholino-1,3,5-triazin-2-yl)-2,6-diazaspiro[3.3]-
heptan-2-yl)ethyl)acrylamide (312); 2-chloro-N-(2-(6-(4-(2-{difluoromethyl)-1H-benzo[d]-
imidazol-1-yl)-6-morpholino-1,3,5-triazin-2-yl)-2,6-diazaspiro[3.3]heptan-2-yethyl)acet-
amide {316); 1-(6-(4-(2-(difluoromethyl}-1H-benzo[d]imidazol-1-yl)-6-morpholing-1,3,5-
triazin-2-yl)-2,6-diazaspiro[3.3]heptan-2-yl)prop-2-en-1-one (317); 2-chloro-1-(6-(4-(2-
{(difluoromethyl}-1H-benzo[d]imidazol-1-yl)-6-morpholino-1,3,5-triazin-2-yl}-2,6-diazaspiro-
[3.3Jheptan-2-yl)ethanone (323); 2,6-dimethoxy-4-(1-(4-morpholino-6-(2-oxa-6-azaspiro-
[3.3]heptan-6-yi)-1,3,5-triazin-2-yl)-1H-imidazol-4-yl)phenol (345); 4-(1-(4-{8-oxa-3-aza-
bicyclo[3.2.1]octan-3-yl)-6-(2-oxa-6-azaspiro[3. 3lheptan-6-vl)-1,3,5-triazin-2-yi)- 1H-
imidazol-4-yl)-2,6-dimethoxyphenol (346); 2,6-dimethoxy-4-(5-(4-morpholino-6-(2-oxa-6-
azaspiro[3.3]heptan-6-yl)-1,3,5-triazin-2-y)furan-2-y)phenol {351); 4-(5-(4-(8-oxa-3-
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azabicyclo[3.2.1]octan-3-yl)-6-(2-oxa-6-azaspiro[3.3]heptan-6-yl}-1,3,5-triazin-2-yl)furan-2-
y)-2,6-dimethoxyphenol (352); (E)-3-((6-(4-(2-{difluoromethyl)-1H-benzo[d]imidazol-1-yl)-
6-morpholino-1,3,5-triazin-2-yl)-2,6-diazaspiro[3.3]heptan-2-yl)sulfonyl)prop-2-en-1-amine
(366); (E)-3-({6-(4-(2-(difluoromethyl)-1H-benzo[dlimidazol-1-yl)-6-morphalino-1,3,5-
triazin-2-yl)-2,6-diazaspirol3.3]heptan-2-yl)sulfonyl)-N,N-dimethylprop-2-en-1-amine (367);
(E}-1-(6-(4-~(2-(difluoromethyl}-1H-benzo[d]imidazol-1-yl)-6-morpholino-1,3,5-friazin-2-yl)-
2,6-diazaspiro[3.3]heptan-2-y|)-4-(dimethylamino)bui-2-en-1-one (368); N-((E)-3-{(6-(4-(2-
(difluoromethyl)-1H-benzo[d]imidazol-1-yl)-6-morpholino-1,3,5-triazin-2-y1}-2,6-
diazaspiro[3.3]heptan-2-yhsulfonyhallyl)-5-((3aS,4S,6aR)-2-oxohexahydro-1H-thieno[3,4-
dJimidazol-4-yl)pentanamide (369); N-{(E)-4-(6-{4-(2-(difluoromethyl)-1H-
benzo[d]imidazol-1-yl}-6-morpholino-1,3,5-triazin-2-yl)-2,6-diazaspirc[3.3}heptan-2-yi)-4-
oxobut-2-en-1-yl)-5-((3aS,4S,6aR)-2-oxohexahydro-1H-thieno[3,4-d]imidazol-4-
yhpentanamide (370); (E)-3-(4-(2-({6-(6-(4-(2-(difluoromethyl)- 1H-benzo[dlimidazol-1-yl})-
6-morpholino-1,3,5-triazin-2-yl)-2,6-diazaspiro[3.3]heptan-2-yl)-6-oxchexyl)amino)-2-
oxoethoxy)styryl)-5,5-difluoro-7-(thiophen-2-y)-5H-dipyrrolo[1,2-¢:2', 1'-
f][1,3,2]diazaborinin-4-ium-5-uide (371); (5-(4-(8-oxa-3-azabicyclo[3.2.1]octan-3-yl)-2-(2-
oxa-6-azaspiro[3.3Jheptan-6-yl)pyrido[2,3-d]pyrimidin-7-y)-2-methoxyphenyl)methanol
(372); (5-(4-((3R,55)-3,5-dimethyimorpholino)-2-(2-oxa-6-azaspiro[3.3]heptan-6-
yDpyrido[2,3-d]pyrimidin-7-yl)-2-methoxyphenyl)methancl (374); and (2-methoxy-5-(4-
morpholino-2-{2-oxa-6-azaspiro[3.3]heptan-6-yl)pyrido[2,3-d]pyrimidin-7-
y)phenylmethanol (375).

9. The compound according to claim 1 selected from the group consisting of methyl (4-(4-
morpholino-6-(2-oxa-6-azaspiro[3.3]Jheptan-6-yi)-1,3,5-triazin-2-yl)phenyl)carbamate
{131); methyl (4-{4-(8-0xa-3-azabicyclo[3.2.1]octan-3-yl}-6-(2-oxa-6-azaspiro[3.3]heptan-
6-yl)-1,3,5-triazin-2-yl)phenyl)carbamate (132); 1-methyl-3-(4-(4-morpholino-6-(2-oxa-6-
azaspiro[3.3]heptan-6-yl}-1,3,5-triazin-2-yl)phenyljurea (141); 1-(4-(4-(8-oxa-3-
azabicyclo[3.2.1]octan-3-y1)-6-(2-oxa-6-azaspiro[3.3]heptan-6-yl}-1,3,5-triazin-2-
yl)phenyl)-3-methylurea (146); 5-(4-morpholino-6-(2-oxa-6-azaspiro[3.3]heptan-6-yi)-
1,3,5-triazin-2-yl)pyridin-2-amine {215); 4-methyl-5-(4-morpholino-6-(2-0xa-6~
azaspiro[3.3]heptan-6-yl)-1,3,5-triazin-2-yl)pyridin-2-amine (220); 4-morpholinc-6-(2-oxa-
6-azaspiro[3.3]heptan-6-yI}-[2,5"-bipyrimidin]-2'-amine (253); 6-morpholino-2-(2-oxa-6-
azaspiro[3.3]heptan-6-yl)-[4,5'-bipyrimidin]-2'-amine (254}, 2-morpholino-6-{2-oxa-6-
azaspiro[3.3]heptan-6-yl)-[4,5-bipyrimidin]-2'-amine (255); 5-(4-(6-methyl-2,6-
diazaspiro[3.3]heptan-2-yl)-6-morpholino-1,3,5-triazin-2-yl}pyrimidin-2-amine (257); 1-(6-
{(4-(2-aminopyrimidin-5-yi}-6-morpholino-1,3,5-triazin-2-yl)-2,6-diazaspiro[3.3]heptan-2-
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yl)prop-2-en-1-one (259); 1-(6-(4-(2-aminopyrimidin-5-yl)-6-morpholino-1,3,5-triazin-2-yl)-
2,6-diazaspiro[3.3]heptan-2-yl)-2-chioroethanone (261); 4-methyl-5-(4-morpholino-6-(2-
oxa-6-azaspiro[3.3}heptan-6-yl)-1,3,5-triazin-2-yl}pyrimidin-2-amine {268); 4-(4-(2-
(difluoromethyl)-1H-benzold]imidazol-1-yl)-6-(6-methyl-2,6-diazaspiro{3.3]heptan-2-yl)-
1,3,5-triazin-2-yl)morpholine (304); 2,6-dimethoxy-4-(5-{4-morpholino-6-(2-oxa-6-
azaspiro[3.3]heptan-6-yl)-1,3,5-triazin-2-yl)furan-2-yl)phenol (351); (E)-3-((6-(4-(2-
(difluoromethyl)-1H-benzo[d]imidazol-1-yl)-6-morpholino-1,3,5-triazin-2-yl)-2,6-diaza-
spiro[3.3]heptan-2-yl)sulfonyl)-N,N-dimethylprop-2-en-1-amine (367); (5-(4-(8-oxa-3-aza-
bicyclo[3.2.1]octan-3-yl)-2-(2-oxa-6-azaspiro[3.3]heptan-6-yl)pyrido[2, 3-d]pyrimidin-7-y1)-
2-methoxyphenyl)methanol (372); (5-(4-((3R,58)-3,5-dimethylmorpholino)-2-(2-oxa-6-
azaspiro[3.3]heptan-6-yl)pyrido[2,3-d]pyrimidin-7-yl)-2-methoxyphenyl)methanol (374);
and (2-methoxy-5-(4-morpholino-2-(2-oxa-6-azaspiro[3.3]heptan-6-yl)pyrido[2, 3-d]-
pyrimidin-7-yl)phenyl)methanol {375). ‘

10. The compound according to claim 1 selected from the group consisting of 1-ethyl-3-(4-
(4-morpholino-6-(2-oxa-6-azaspiro[3.3]heptan-6-yi)-1,3,5-triazin-2-yl)phenyljurea (151); 1-
(4-(4-(8-oxa-3-azabicyclo[3.2. 1]octan-3-yl)-6-(2-oxa-6-azaspiro[3.3]heptan-6-y1)-1,3,5-
triazin-2-yl)phenyl)-3-ethylurea (155); 1-ethyl-3-(5-(4-morpholino-6-(2-oxa-6-
azaspiro[3.3]heptan-6-yl)-1,3,5-triazin-2-yl)pyridin-2-yl)urea (160); 1-(5-(4-(8-oxa-3-
azabicyclo[3.2.1]octan-3-yl)-6-(2-oxa-6-azaspiro[3.3]heptan-6-yl)-1,3,5-triazin-2-yl)pyridin-
2-yl)-3-ethylurea (164); 1-ethyl-3-(5-(4-morpholino-6-(2-oxa-6-azaspiro[3.3]heptan-6-yl)-
1,3,5-triazin-2-yl)pyrimidin-2-yljurea (169); 1-(5-(4-(8-oxa-3-azabicyclo[3.2.1]Joctan-3-yl)-6-
(2-oxa-6-azaspiro[3.3heptan-6-yl)-1,3,5-triazin-2-yl)pyrimidin-2-y1)-3-ethylurea (173); 1-(4-
(4-(dimethylamino)piperidine-t-carbonyl}phenyl)-3-(4-(4-morpholino-6-(2-oxa-6-
azaspiro[3.3]heptan-6-yl)-1,3,5-triazin-2-yl)phenyl)urea (196); 1-(4-(4-
{dimethylamino)piperidine-1-carbonyl)phenyl)-3-(5-(4-morpholino-6-(2-oxa-6-
azaspiro[3.3]heptan-6-yl)-1,3,5-triazin-2-yl)pyridin-2-yljurea (200); 1-(4-(4-(dimethyl-
amino)piperidine-1-carbonyl)phenyl)-3-(5-(4-morpholino-6-(2-oxa-6-azaspiro[3.3]heptan-6-
yl)-1,3,5-triazin-2-yl)pyrimidin-2-yl)urea (204}); 5-(4-morpholino-6-(2-oxa-6-azaspiro[3.3]-
heptan-6-yl)-1,3,5-triazin-2-yl)-4-(trifluoromethyhpyridin-2-amine (225); 5-(4-morpholino-6-
(2-oxa-6-azaspiro[3.3]heptan-6-yl)pyrimidin-2-yl)-4-(trifluoromethyl)pyridin-2-amine (227);
5-(6-morpholino-2-(2-oxa-6-azaspiro[3.3]heptan-6-yl)pyrimidin-4-yl)-4-(trifluoromethyl)-
pyridin-2-amine (228); 5-(2-morpholino-6-(2-oxa-6-azaspiro[3.3]heptan-6-yl)pyrimidin-4-
yh-4-(trifluoromethyl)pyridin-2-amine (229); 5-(4-morpholino-6-(2-oxa-6-azaspiro-
[3.3]heptan-B-yl)-1,3,5-triazin-2-yl)pyrimidin-2-amine (251); 5-(4-(8-oxa-3-azabicyclo-
[3.2.1]octan-3-yl)-6-(2-oxa-6-azaspiro[3.3]heptan-6-yl)-1,3,5-triazin-2-yl)pyrimidin-2-amine
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(252); 5-(4-morpholino-6-(2-oxa-6-azaspiro[3.3lheptan-6-yl)-1,3,5-triazin-2-yl)-4-
(trifluoromethyl)pyrimidin-2-amine (273); 4-morpholino-6-{2-oxa-6-azaspiro[3.3]heptan-6-
yl)-4'-(trifluoromethyl)-[2,5'-bipyrimidin]-2'-amine (276); 6-morpholino-2-(2-oxa-6-
azaspiro[3.3]heptan-6-yl)-4'-(trifluoromethyl)-[4,5"-bipyrimidin]-2'-amine (277); 2-
morpholino-6-(2-oxa-6-azaspiro[3.3]heptan-6-yl)-4'-(triflucromethyl}-[4,5"-bipyrimidin]-2'-
amine (278); 6-(4-(2-(difluoromethyl)-1H-benzo[dlimidazol-1-yl)-6-morpholino-1,3,5-triazin-
2-yl)-2-oxa-6-azaspiro[3.3]heptane (299); 6-(2-(2-(diflucromethyl)}-1H-benzo[d]imidazol-1-
yl)-6-morpholinopyrimidin-4-yl)-2-oxa-6-azaspiro[3.3]heptane (300); 6-(4-(2-
(difluoromethyl)-1H-benzo[d]imidazol-1-yl)-6-morpholinopyrimidin-2-yi)-2-oxa-6-
azaspiro[3.3]heptane (301); 6~(6-(2-(diflucromethyl)-1H-benzo[dlimidazol-1-yl)-2-
morpholinopyrimidin-4-yl)-2-oxa-6-azaspiro[3.3]heptane (302); 4-{4-(2-(difluoromethyl)-
1H-benzo[d]imidazol-1-yl)-6-(2,6-diazaspiro[3.3]heptan-2-yl)-1,3,5-triazin-2-yl)morpholine
(303); N-(2-(6-(4-(2-(difluoromethyl)-1H-benzo[d]imidazol-1-yl)-6-morpholino-1,3,5-triazin-
2-yl)-2,6-diazaspiro[3.3]heptan-2-yl)ethyl)acrylamide (312); 2-chloro-N-(2-(6-(4~(2-
(difluoromethyl)-1H-benzo[d]imidazol-1-yl)-6-morpholino-1,3,5-triazin-2-y1)-2,6-diazaspiro-
[3.3]heptan-2-yl)ethyl)acetamide (316); 1-(6-(4-(2-(difluoromethyl)-1H-benzo[d]imidazol-1-
yl)-6-morpholino-1,3,5-triazin-2-yl)-2,6-diazaspiro[3.3]heptan-2-yl)prop-2-en-1-one (317);
2-chioro-1-(6-(4-(2-(difluoromethyl)-1H-benzo[d]imidazol-1-yl}-6-morpholino-1,3,5-triazin- |
2-yt}-2,6-diazaspiro[3.3lheptan-2-yl)ethanone (323); 4-(5-(4-(8-oxa-3-azabicyclo[3.2.1]-
octan-3-yl}-6-(2-oxa-6-azaspiro[3.3]heptan-6-yl)-1,3,5-triazin-2-yl ffuran-2-yl)-2,6-di-
methoxyphenol (352); (E)-1-(6-(4-(2-(difluoromethyl)-1H-benzo[d]imidazol-1-yl)-6-
morpholino-1,3,5-triazin-2-yl)-2,6-diazaspiro[3.3]heptan-2-yl)-4-(dimethylamino)but-2-en-
1-one (368); and (E)-3-(4-(2-((6-(6-(4-(2-(difluoromethyl)-1H-benzo[d]imidazol-1-yl)-6-
morpholino-1,3,5-riazin-2-yl)-2,6-diazaspiro[3.3]heptan-2-yl)-6-oxohexyl )Jamino)-2-
oxoethoxy)styryl}-5,5-difluoro-7-(thiophen-2-yl}-SH-dipyrrolo{1,2-c:2',1'-
f][1,3,2]diazaborinin-4-ium-5-uide (371).

11. A pharmaceutical composition comprising a compound of formula (1) as claimed in any

one of claims 1 to 10 and a pharmaceutically acceptable carrier.

12. An in vitro method of inhibiting PI3 kinase activity, comprising contacting a PI3 kinase
with an effective inhibitory amount of a compound of formuia (1) as claimed in any one of

claims 1 1o 10.

13. Use of a compound of formula (1) as claimed in any one of claims 1 to 10 in the

manufacture of a medicament for preventing or treating a disease or disorder modulated
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by P13 kinases and/or mTOR selected from cancer, neurodegeneration, cardiac
hypertrophy, pain, migraine, neurotraumatic diseases, stroke, diabetes, hepatomegaly,
cardiovascular disease, Alzheimer's disease, cystic fibrosis, autoimmune diseases,
atherosclerosis, restenosis, psoriasis, allergic disorders, inflammation, neurological
disorders, a hormone- related disease, conditions associated with organ transplantation,
immunodeficiency disorders, destructive bone disorders, proliferative disorders, infectious
diseases, conditions associated with cell death, thrombin-induced platelet aggregation,
chronic myelogenous leukemia (CML), liver disease, pathologic immune conditions

involving T cell activation, and CNS disorders.

14. Use of a compound of formula (1} as claimed in any one of claims 1 to 10, alone or in
combination with one or more additional compounds having anti-hyperproliferative

properties, in the manufacture of a medicament for preventing or treating cancer.



