5-ALICYNYL-PYRIMIDINES The present invention relates to new 5-alk3rnyl-pyrimidines of general
fomla (1) R1 (1), wherein the groups RI to R4 have the meanings given in the claims and specification,
the isomers thereof, processes for preparing these alkynyl-pyrimidines and their use as medicaments.
Background to the invention A numberSQLErﬁJ@Mrlﬁ M@Iﬁady proved to be suitable target
molecules for therapeutic intervention m@mﬁnmrmr?g -g. cancer and inflammatory and
autoimmune diseases. Since a high percentage of the genes involved in the development of cancer
which have BE&HTRsHtifRGHRS F‘féﬁt%éévkgré%@@mh%@@ﬁ%éé %@&@Wt&bet molecules for
the therapy of cancer in particular Phosphatidylinositol-3-kinases (P13-kinases) are a subfamily of the
lipid Icinases which g¢atalyse the ransfer of a phosphate group to the 3 -position of the inositol ring of
phosphoinositides. They pl Important role in numerous cell processes such as e.g. cell growth
and differentiation , the control of cytoskeletal changes and the regulation of intracellular
transport proceﬁz. Onithe basis of their in vitro specificity for certain phosphoinositide substrates the
P13-kinases ca di into different categories. 5-Alkynyl-pyrimidines are described for example
as protein kinases inrHibiting{compoun?s in W02006044823. Summary In a first aspect, there is
provided compounds of general formbila (1), R4 N R3NR2 wherein RI denotes a group selected from

among Cmeyglealivvint. 3s8emberedheterosveinalicyh e A0aly L and 2nlidmrembered heteroaryl,

optionally substituted by one or more identical or different R.", or a group selected independently of
one another AURFAHGHY =072eSREC Y IRMENG 18%5: Hors R udEncs Ad, BTIRHES =NN(InC(0)Na5,
-Nne, -ONReltediMRL25)R5, - N(Rg)NRelle, halogen, -CF3, -CN, -NC, -OCN, -SCN, -NO, -NO2,
trisi2,--S(0)1e, - S(0)OR", -S(0)20W, -S(0)Nn", -0S(0)12., -OS(0)2R5, -0S(0)2012¢e, -0S(O)NrIC -
0OS(0)2NRer,,-C(0)N(Rg)NieR5, -C(Q)IN(Rg)OR5, -C(NRg)NR'Re, -C(NOH)r, -C(NOII)NRV,-0C(0)OF,
-OC(0)SR’, -6‘&%&%&5&%&&?% (O] égz’i%C(O)ow, - SC(0)Nne, -SC(NR.g)NrIC -N[C(0)R12,
NORICOR BICNTARENIANERCIONE 3 QRIS wHRICER NRIIQR
-N(128)S(0)0Re, - N .S(iO 2R12, -N(Rg)5(0)20 e,daN(§18(0)2|2Re, -N(R)C(0)SR’,
‘N(Rg)C(0)NBRASBRC L RITARARS &Z)’d’f_h‘#i/e S N %&&%hﬁ%ﬁé?iﬁﬂ{%ﬁﬁ%ﬁﬁﬁd
-N(Rg)[C(0)igREmmUpCiisgieroizce gCehprrortasRgifcroree NR1Z 4N e (®1domet2 oiN
{{C(0)]2NReRBajc 4N (RDGOPRAArIN(RACHINRED) EHen tNKREIE M) Ry NERDCNREDS e,
-N(Rg)C(NR@J\é@%@f&m%ﬂg%@?&%&cg &wﬁ%&ﬁgd by one or more identical or different Rh
e

and/or R.5. and R2 denotes a group séfected from among Cmcycloalkyl, 3-8 membered

heterocycloakykfhaipanane S-Lknnemberadheierans vl sontianallysubsitited by.ongigr more

identical or different R5 and R3 denotes h)t/drogen or a group selected from amang halo gen,
-OR",-CF3, - eSS SR EPBITRAC TR AHER SR HRBGS YardasirhBrs aong C3.3alkyl,
C3_8cycloalkyhs3gid menbered heterocycloalkyl, -Ole, -NReRe, -CF3, --CN, -NC and -NO2, and each
R5 denotes a group selected from among 12.5, Rh and R" substituted by one or more identical or
different Rb : i tly of on her denote drogen ar a grou

1R€:n 304 £a50 16 d k fes.hy. group
optionally substi 8'“5& B‘? Or?é) or mo%eﬁ%lggk g?@e?%r%%%%ﬁ&&c%%g;%gfe%%avﬁg%n%mong
Ci_ealkyl, 2-éiffreenbatien herawaskiic CamsiedoaikitsicEtalotyips eyl G4dseyetaaikyflalkyl, Calory',
C7.16arvlalky-osd3 MPPRELEH BRiElaanof @ samhaied helainrnalind Srbd Jngbered

oalkyla en

heterocycloalkyl and la 4-14 membered heterocyc Ikyl, each tes a suitable group and
is selected indepEiBntifidst oheRstHE Ridriasmg=0s JOR9 Do SHEvalkgitepriBCE3, =S, -SR%
=1\112", =NOR", =NNRR.c, =NN(Rg)C(0)NR Re, - Nne, -ONReRc, -N(OR5R", -N(W)Nn, halogen,
-CF3, -CN, -BG xRNy ySeiNimd @re-dNORbsNZr dNampl( @3 oteD(RIPkes i MR oW dunds
2010/012740]3%% g 59763 -S(0)20Re, -S(0)NRele, -S(0)2NR Re, -0S(0)Rc, -0S(0)211",
-OS(0)20R", 10 C, “0S(0)2NRcRe, -C(0)B.", -C(0)0R, -C(0)SRe, -C(0)NReRc, -C(0)N(RgiNn",
-C(0)N(R5)ORc, -C(NRg)Nne, -C(NOH)Re, -C(NOH)Nn, -0C(0)R, -0C(0)0OR", -0C(0)SR", -0C(0)Nne,
-0C(NR5)NR’RO, -SC(0)R', 5-SC(0)0llc, -SC(0)N1Mc, -SC(NRg)NRcRe, -N(Rg)C(0)Re, -N[C(0)R12,
N(OR)C(Q)R, --N(R8)C(Nelic, -N(Rg)1\1(R)C(0)Rc, -N[C(0)R1INR Re, -N(RsS)C(S)Re, _N(R)3(Q)R,
_N(R)S(Q)OR, -N(R5)S(0)2R", -N[S(0)2R12, N(R)S(0)20R, -N(Rg)S(0)2NRcR", -N(RQ)[S(0)2]2Re,
-N(R)C(0)OR’, -N(R)C(0)SP, -N(R)C(Q)Nn', -N(10)C(0)NR5NREelt", -N(Rg)N(R5)C(0)NRV,
10-N(R2)C(S)Nat, -EN(Rg)C(0)]2R", -N(R)[C(0)]2R, -N1[C(0)]2121 2, -N(R8)[C(0)120Re,
-N(R5)[C(0)]2NWYV, -N1[C(0)]20Rci 2, -Ni[C(0)]2NR Rel12, -1N(Rg)C(0)12,0Rc, -N(Rg)C(NRg)ORe,
-N(Rg)C(NOH)12,", -N(Rg)C(NRg)SRc, -N(Rg)C(NRg)bate and -N=C(Rg)NRclie and each le
independently of one another denotes hydrogen or a group optionally 15substituted by one or more
identical or different Rd and/or Re, selected from among Cl_ealkyl, 2-6 membered heteroalliyl, C
haloallcyl, C3_10cycloalkyl C446eycloalkylalliyl, Cs_waryl, C746arylalktyl, 5-12 membered
hetero-aryl, 6-18 membered heteroarylalkyl, 3-14 membered heteroeyeloallcyl and 4-14 membered
heterocycloalkylalkyl, and 20each Rd denotes a suitéble group and is selected independently of one
another from among =0, -01e, C1_3haloalkyloxy, -0OCF3, -S,=NRe, =NOR’', =NNRelt.e,
--NN(R5)C(0)NRele, -NReRe, -ONRele, -N(Rg)NRelte, halogen, -CF3, -CN, -NC, -OCN, -SCN, -NO,
NO?2 =N2 _N2 _Will' _.(0O\0OPRea -S/(N\V2R _S/N\2N1ta -<(ONNne -S(NVONPRePRe _NS(N\Re _N<(N\ORa




O0C(O)ORe, -0C(0)SRe, -0C(0)NRIC -0C(NR5)Nae, -SC(0)Re, -SC(0)0ORe, -SC(0)Nat, -SC(NRgiNleRe,
-N(Rg)C(0)Re, -N[C(0)1e]2, -N(ORQ)C(0)Re, N(Rg)C(NRgiRe, -N(R5)NI(R5)C(0)Re,
-N[C(0)Re]Nne, -N(Rg)C(S)Re, 30-N(R5)S(0)Re, -N(R5)S(0)ORe -N(R5)S(0)21e, -N[S(0)2R1,
-N(R5)S(0)20Re, N(Rg)S(0)2NReRe, -N(Fe)[S(0)2]2Re, -N(Rg)C(0)01e, -N(R5)C(0)SIC WO
2010/01s06A40REy T/EP2009/059763 -N(Rg)C(0)NRelle, -N(Rg)C(0)NRgNne, -N(Rg)N(Rg)C(0)Nne,

N(RQ)C(S Re, -[18T(Rg)C(Q)121e. -N(RQ)IC(0)12Re, - (0)]2Re}2, -N(RQg)[C(0)]20Itg,
-N(Rg)[é(%’;#;ﬁﬁg?%’,%ﬁfﬁg%g}é%%éﬁ ?%{{j{s%%ﬁg@uﬁ f N(Rg)C(0)120Re, -N(Rg)C(NRg)ORe,
-N(Rg)C(NOH)Re, -N{(Rg)C(NRg)SRe, 5-N(Rg)CONTRg)NRele and -N=C(Rg)NReRe each Re
independently of ong*anothe tes hydrogen or a group optionally substituted by one or more
Rg, selected from among C1_6alicyl, 2-6 membered heteroalkyl,
Cl6haloalicyl, C loalkyl, C4-16cycloalkylalkyl, C6-1 aryl, C7-) oaryialkyl, 5-12 membered
hetero-aryl, 6-18 TOm bergd heteroarylalltyl, 3-14 membered heterocycloalkyl and 4-14 membered
heterocycloakf/ allcyN and &ich R1 denotes a suitable group and in each case is selected
independently of one another from arfibjag =0, -ORg, C1_3haloalkyloxy, -0F3,-SRg, =NV, =NOR,
=NNRgRg, =7N(Rh)C(0)NRgRg, -NRgRg, -ONRgRg, -N(Rh)NRgRg, halogen, -CF3, 15-EN, -NC, -ON,
-SCN, -NO, &5 =N2, -N3, -S(0)Rg, -S(0)OR, _S(0)2R, -S(0)20R5, -S(0)NRgRg, -S(0)2NRgRg,
S(Q)R, -0SK0)2Ry1e05(0)20R =08 ([@NRERY, COS(E)2NNG, 3-€(@)Rher8(BYOREY-{QIER; «B(0)NRERS,

-C(O)N(Rh)NR -C(ON(R .. - of RS
ocor, S5 BN AR e S S R

R N
SC(NR)NRgRED HERH SRR N ERHIEIEY, MRk
“N(Rh)N(RN)G(0}RE - E DR INRIRR:, NIRRIELE)RER N (RIDS(OIRGRNR B IR,

-N(Rh)S(0)2R5,-N[S(0)2R92, -N(Rh)S(0)20R5, -N(Rh)S(0)2NRaRg, -N(RR)[S( R,
NRRC(0)0NE NI EBIER ORI, NRDCIONNANRYRG %kzg
25N(Rh)N(RSO@INREReH RN (FRITOEBRRGRY OfN(RAFCIN2RGSIRRICIS L2RE RN {{C(0)12119]2,
-N(RhMC(O)]é@t%ﬁjNﬁ%Bh)&égﬁ Rﬁ@wﬁk,@%ﬁ%@@a - NHREEONRMRIRGIZrNRN)C(0))20RE,

of8

-N(R5C(NOORg, -N(Rh)C(N - N(RNC(NRh)SRg, -N(Rh)C(NRh)NRgRg;: and
-N=C(Rh)NRﬁ ; CI"PQ@ péﬂ é‘(ﬁi f @ﬁ#&ﬁe&déﬁé@ yo‘?g bra group optionally

30substituted dyy e AsorelitiENRER!, oigiffepafit, RN(GRigCtogriom @HhoagREOR oalicyl, 2-6 membered

heteroalicyl, g I 3. gy, €4 -16 icyladigwl, 1 : 6arylalkyl, 5-12
membered hﬁé%%%‘;(%%&g%ég m"ﬁééﬁr@%&éé%tr%@%ﬂﬁ%ﬁ%g& ﬁg e%j(%gdg%ikyl and 4-14
membered hitéforfcloaliHAIRGP) &Rl e%ﬁﬁ{@}ée%ct@@ﬁ@é%%eﬁﬂmﬂmﬂﬂ&fr’om among
hydrogen, Chiigdtyir Sceamerthere siku;, ChGinajoptigyk CHMAeyaiRs, N{[C(O)LR"Y:,
C4_16cycloalk 1a|l§?QC6110q ??a%yﬁll%%?%%ﬁmbeﬁ%g@ roaryl..6-18 membered
heteroarylalkﬁf%é)ig(ééﬁ%er_&{% t Fgelg/’c oalkyl ahd 4-12 membe S{%rocyéfbalkylalkyl, optionally
in the form of IRERtHLIDHORS, tAERACEMAIER thalGianfemdr, theRiHstIReiiers and the mixtures
thereof, and gptiepalittherpharmaselegioaly acceptalinsrit theseot: R aseeand aspaehthere is

provided compgounds, or the pharmacologically effective salts thereof, as defined above, as
medicament$ I?Pﬁ%ﬁdaﬁépect, there is provided compounds, or the pharmacologically effective salts
thereof, as defineshabe esipepiepaingamediCampnialith ar antifvalierativeaotility., [P adolrth
aspect, there is, proyided. pharmaceutical preparations, containing as active - t ! ore
compounds 5f %gh%%jf%bgﬁﬁg ?%rg\%%%ﬂﬂ%o %%os\l/{é%g% eg% %?%acncl)?gé }é\é%é %?f%g%%%%s%?t?s %cg?eof,
optionally in &ritsirtatibriwittncomsntp et ientsartisiocztiefsR Imahth. aspect thettis
provided the use of.gempayndsef general formula (1) as defined above for preparing a medicament
for the treatment and/or preventio%cancer, incgectg{(%g[s infla?rgcnl%%r gnd autoimmune diseases. In a
sixth aspect, ef@IE i GURIB AT MALE SR TR A A G CSRTBHE: 3‘ EEMPOtnd of general formula
() as definednatkevsdndgl l€aRt, ek BtheCEyiostatidNoranitetdNicaadtive substance, different front
formula (1), oplipgelitibe foum chibeaniamets, e samates, g enaniaaes.edliasiereomers
and the mixtures thereofB as well as optionally the phaiinacologically acceptable salts thereof Detailed
description oPtrefpratiotr i i ds e surprisingly been found that compounds of general formula (1),
wherein the groupe RhtpRéhaver the meakingadivendalenactasinbibitany eftkinasedybhus, the
WO 2010/0127408 CTIER2009/059763 compoynds ageording to, the-invantion may be ysed for
example for Rt EathTent of tideases connected with the activity of iHases and characterised by

excessive or himosial CelipiotiferafomeTHez frdsentiiivieptiaiielates wdompstttsyaof geheral foula
(1) 5 wherejp.Ri denptesa.9rqpssalected fionmameneyt 3. Scyelaplier hdSomembenedd
heterocycloalkyl, C6_10aryl and 5-12 membered heteroaryl, optionally substituted by one or more
identical or different R5; and 10R2 denotes a groupaselected from among C3_8cycloalkyl, 3-8
membered heterocycloalkyl, Co_i Daryl and 5-12 membered heteroaryl, optionally substituted by one
or more identical or different R5 and R3 denotes hydrogen or a group selected from among halogen,
-OF?, ReRe, -CF3, -CN, -NC, -NO2 and Ci_oalkyl; and



15R4 denotes a group selected from among C1,3alicyl, C3_8cycloalkyl, 3-8 membered
heterocycloallcyl, halogen, -ORe, -NReRe, -CF3, -CN, -NC and -NO2, and each R5 denotes a group
selected from among Ra, Rb and Ra substituted by one or more identical or different Rb and/or 125
and each le independently of one another denotes hydrogen or a group optionally substituted 20by
one or more fderigabsrediraRerditsrRe, selected from among Ci_oallcyl, 2-6 membered

hetergalkx(/jl,h@&aﬁkamuéyé,a%mré@lﬁ?m,iscswe@ﬁ/(ﬁ{@@g&wa{hyl@@%égﬁw& GZH;L@@GEQIHWJHS-H
membere eroaryL, 6-18 me ed heterqar 314 eregd _heter yl and 4-14
membered h r%dﬁ%?&%%{i%’f% wgﬁgﬁgﬁg{éeﬁgﬁg %‘k]s%ﬁaﬁe upzﬁﬁ\d&%%é%ﬂg ndependently of
one another B amiomf RS-0 COW,, €3(R3NaRsBIKixtoxgsn0CH3; 326 SNR AENNSIND, —NO, -
=NN(Rg)C( C.xNneg; -0 e, )Rh»+N{Rg)Nre, halogen, -CF3, -CN, WO
2010101272%&]\83%T}\ép%09%{(?5%5;6§@\|§%,ﬁib@ , -)éwch, -NO, -NO2, =N2, -N3, -S(0)r, -S(0)0R",
-S(0)2Re, -S(0)20W, -S(0)Nne, -S(0)2Nne, -OS(0)12% -OS(0)2Re, -0S(0)20Re, -0S(0)NReRe,
-OS(0)2Nac, -C(0)R', -C(0)0R% -C(0)SR', -C(0)NReRe, -C(0)N(R5)NIMG, - -C(0)N(Rg)ORe,
-C(NRg)NRcRe, -C(NOH)Re, -C(NOH)Nne, -0C(0)Re, -0C(0)OR', -0C(0)Sr, -0C(0)NRORCc,
-OC(NRE)NNc, -SC(0)Re, -SC(0)OR", -SC(0)Ninte, -SC(NRg)NReRc, -N(V)C(0)R, -N[C(0)1212,
-N(OR)C(0)R', -N(Rg)C(NRg)Re, -N(R)N(Rs)C(0)R, -N[C(0)RINRIac, -N(Rg)C(S)Re, -N(Rs)S(0)Re,
-N(Rg)S(0)0Te, -N(Rg)S(0)2V, -N[S(0)21712, -N(Rg)S(0)2012c, -N(Rg)S(0)2Nac, -N(R5)C(0)0ORe,
-N(Rg)C(0)Sle, -N(Rg)C(0)Nnd, -N(Rg)C(0)NRgNne, 10 -N(Rg)N(Rg)C(0)NR'R", -N(Rg)C(S)NReRc,
-[N(Rg)C(0)121tc, -N(RQ)[C(0)]2Re, -N {[C(0)]2Re12, -N(Rg)[C(0)120Re, -N(Rg)[C(0)]2Nad, -N {
[C(0)]20Rc} 2, -N { [C(0)12Nael 2, -[N(R)C(0)1201e, -N(R5)C(NRE)ORe, -N(Rg)C(NOH)le,
-N(Rg)C(NRg)Sle, -N(Rg)C(NRg)Nac and -N=C(Rg)NRcRc and each Re independently of one another
denotes hydrogen or a group optionally substituted 15by one or more identical or different Rd and/or
Re, selected from among CI _6allcyl, 2-6 membered heteroalkyl, Chahaloalkyl, C3_10cycloalkyl,
C4_16cycloalkylalkyl, C6loaryL, C2_,6arylallcyl, 5-12 membered hetero-aryl, 6-18 membered
heteroarylallcyl, 3-14 membered heterocycloalkyl and 4-14 membered heterocycloallcylalkyl, and each
Rd denotes a suitable group and is selected independently of one another from among 20 =0, -OR",
C1_3haloalkyloxy, -OCF3, =S,=Nlie, =NOR% =-NNReRe, =NIN(Rg)C(0)NReRe,-ONne, -N(Rg)NR,Re,
halogen, -CF3, -CN, -NC, -OCN, -SCN, -NO, -NO2, =N2, -N3, -S(0)12", -S(0)ORe, -S(0)212",
-S(0)201e, -S(0)NReRe, -S(0)2N1rie, -0S(0)R0, -0S(0)2Re, -0S(0)201e, -08(0)Nne, -0S(0)2NRefe,
-C(0)1e, -C(0)01te, _C(0)SRC, -C(0)Nae, -C(0)N(Rg)Nne, -C(0)N(Rg)01e, 25 -C(NRg)NRele,
-C(NOH)Re, -C(NOH)NRefe, -0C(0)1e, -0C(0)01e, -0OC(0)SRC , O0C(0)Nre, -0C(4Rg)4felle, -SC(0)Fe,
-SC(0)012", -SC(0)Nne, -SC(NRg)Nne, _N(Rs)c(o)Re, -N[C(0)R12, -N(ORS)C(0)RC,
-N(Rg)C(NRg)Re, -N(Rg)N(Rg)C(0)Re, N[C(0)1e]Nne, -N(Rg)C(S)Re, -N(R8)S(0)Re, -N(R5)S(0)ORe
_N(R)s(0)2r, N[S(0)21el12, -N(Rg)S(0)20Re, -N(W)S(0)2NReite, -N(R%S(0)212Re, -N(Rg)C(0)01e,
30 -N(Rg)C(0)Sice, -N(R8)C(0)Nae, -N(Rg)C(0)NRgNae, -N(Rg)N(Rg)C(0O)NReRe,  N(R9C(S)Nne,
-IN(W)C(0)12Re, 44(Rg)[C(0)12Re, -N {[C(0)121{,}2, WO 20101012740PCT/EP2009/059763
-N(RQ)[C(OLi20Re, -N(Rg)[C(0)]2NReith, -N [C(0)]20ReL 2, -N { LC(0)L2NReRh}2,
41\1(R4)C(0)]20Re, -N(Rg)C(NRQ)ORe, -N(Rg)C(NOH)Re, -N(Rg)C(NRg)SRe, -N(Rg)C(NRg)Nrele
and -N=C(Rg)NRele each Re independently of one another denotes hydrogen or a group optionally
substituted 5by one or more identical or different 141 and/or Rg, selected from among CI Lealkyl, 2-6
membered heteroalLkyl, Ci_ohaloalkyl, C3_thcycloalkyl, C4-16cycloalkylalkyl, Coioaiyl, C7_16arylalkyl,
5-12 membered hetero-aryl, 6-18 membered heteroarylalkyl, 3-14 membered heterocycloalkyl and
4-14 membered heterocycloalkylaLkyl, and each RI- denotes a suitable group and in each case is
selected independently of one another 10 from among =0, -ORg, C1_3haloallcyloxy, -OCF3, -=S,
-SRg, =NR, =NOR, =NNRgRg, =NN(R5)C(0)NRgRg, -NRgRg, -ONn5, -N(Rh)NRgRg, halogen, -CF3,
-CN, -NC, -OCN, -SCN, -NO, -NO2, =N2, -N3, -S(0)R5, -S(0)0RS5, -S(0)2R5, -S(Q)20R, -S(0)NR5RS5,
-S(0)2NR8Rg, -QS(0)R, -OS(0)2R, -0S(0)20R5, -0S(0)NRgRg, 0S(0)2NR5R5, C(0)R, -C(0)0RS5,
-C(0)SR5, -C(0)NR5Rg, -C(0)N(Rh)NR5R5, 15 -C(0)N(Rh)OR, -C(NRIL)NRgRg, -C(NOH)Rg,
-C(NOH)NRgRg, -0C(0)R, -0C(0)0OR5, _0C(Q)SR, -0C(0)NRgR5, -0C(NRh)NRgRg, -SC(0)R5,
-SC(Q)OR, -SC(0)NR5R5, SC(NRh)NRgRg, -N(Rh)C(0)R, -N[C(0)R]2, -N(ORh)C(0)R5,
-N(Rh)C(NRh)Rg, -N(Rh)N(Rh)C(0)Rg, -N[C(0)R]INRgRg, _N(Rh)C(S)R5, -N(Rh)S(0)Rg,
-N(Rh)S(0)ORg, -N(Rh)S(0)2Rg, -N[S(0)2R92, -N(Rh)S(0)20R5, -N(Rh)S(0)2NRgRg, 20
-N(Rh)c(0)ORg -N(Rh)C(0)SRg, -N(Rh)C(0)NRgRg, -N(Rh)C(0)NRhNR8R5, N(ION(Rh)C(0)NR8RS5,
-N(Rh)C(S)NRgRg, -{N(Rh)C(0)12Rg, -N(Rh)[C(0)]2Rg, -N L[C(0)]2RgL 2, -N(Rh)[C(0)i20OR5,
-N(Ri[C(0)12NRgRg, -N {[C(0)]20R512, -N {[C(B".2NRgRg} -[N(Rh)C(0)120R, -N(Rh)C(NRh)ORg,
-N(Rh)C(NOH)Rg, -N(Rh)C(NRh)SRg, -N(Rh)C(NRh)NRgRg; and -N=C(Rh)NRhRh; and 25each Rg
independently of one another denotes hydrogen or a group optionally substituted by one or more
identical or different Rh, selected from among Ci.valkyl, 2-6 membered heteroalkyl" C1haloaBcyl,
C3_10cycloallcyl, C415cycloalkylalkyl, Ca_Naryl, C7_16arylalkyl, 5-12 membered hetero-aryl, 6-18

maemhbered hetarnarvialien/7l 2-14 membaered heteroecveloallevyl and 4-14 memberead



One aspect of the invention relates to compounds of general formulae (1), wherein le denotes -CH3 or
-CH2CHS. Another aspect of the invention relates to compounds of general formula (1), wherein R3
denotes hydypgemohtMR) le. 10Another aspect of the invention relates to eamprangaedgeneral
formula (1), wherein R3 denotes -NH2. Another aspect of the invention relates to compounds of
general formula (1), wherein R2 denotes phenyl or pyridyl, optionally substituted by one or more
identical or different R5.  Another aspect of the invention relates to compounds of general formula
(1), wherein le 15denotes heterocycloallcyl, optionally substituted by one or more identical or different

R5. Another aspect of the invention relate gn e ula gin R' denotes
phenyl, pyridyl or pﬁghbﬁ) t,‘%%%&%@sﬂ%&%ﬁ% y6§§%§%ﬂ?§%@r§%&l—§r% "?glét’RB. One
aspect of the inventsy (alareR 10-CSMPOVRER° of Gempral -fFaMMIR () QI R20iHaNACRogically

effective salts thereqf; icame t g'rgﬁgyﬁion QcC @t general
formula (1), or the b&l(gﬁﬁg&% )i H)%?‘?e%?ﬁ%%s%gﬁ? ﬁn?éﬁﬁggé for préﬁgﬁﬁ@%a%r%éd%gmerﬁg vat an
antiproliferat ive actiMiyO)R*, OMe! B3PBEL D @ IPRENHOTIORPHRImaEdtaNIt &P ardi{cityRGontaining

as active 25substa Qu Ichw rt cologically WO
2010/012?40PCT/$§@5§%5$§§} eﬁ%{: |vé£§¢e{t(§fg#§%%?\o’dﬁo ally ﬁ)ﬁ’mﬁﬁg{gﬁ v@zﬁh conventional
excipients and/or caxieRs)OMLRIspBER HOARARENISREIHB WSEOREorMPO (MR Biyéheral fon-nula (1)
f i ' t S ti infegti ] t d
or preparing a me%ggbgg]ge{ﬁﬁ Béég??g?ﬁ @%%l{o@é%r@ (gﬁ 'Qﬁwﬂiﬁé‘f@ﬁﬁ{dpﬁ@ﬁ?@%ﬂ%?mma ory an

5autoimmune diseas aspe nve armaceutical preparation comprising a

compound of generl®HBiIR (R and RERAESLDRERSthav B 0Statd B cytbiRe(GORR substance,
different from form g}ﬁgﬁkgci@g{talM&gﬁﬁ%@%@@%m&&ws ﬁR%rﬁqemlm@N@@)g@gmﬁmqrs, the

diastereomers and the mixtures thereof; as well as optionally the topharmacologically acceptable salts

thereof Définitions -NERIEEHEReR tHBB iRy desimtiohd hpy Rintedd ket dtterwise. By alkyl
substituents are mg@@kﬂﬁ@g@ﬂzwg_s}@mgﬁ@@%jmgwm{@(W@Q@@[&ﬁ{pﬁ@@m@i@aﬂc
u

hydrocarbon groups (alkyl group) and this includes both saturated alkyl' 15 roups and unsaturated
alkenyl and alkynyl-GR6BPS RIkEPR sOHEGENE AR IR éﬂ@g@@%%ﬁ)g’gm@%ﬁ‘s@ﬁ%?ﬁ%hed,
unsaturated alkyl QIWRS)OMQ@W gt deastone dgutle hand. By alkynyl substituents are meant in
each case straight-chain or branched, unsaturated alkyl groups, which have at least one triple bond.

The teiiii heteroalkyi&ds PO W RIEATCAABE TSV By Pad BEHREPEBYY in 20 its

broadest sgnse by tgpigeing ane iafe-ofdhaigrpupsiCHimhahvdRtakencheins ingegendently
of one another by the groups -OH, -SH or -NH2, one or more of the groups -CH2- independently of
one another by the Emﬁ}&ﬁér?-@@%‘i’fi‘iﬁﬁb??eB%@%a» ofe ?7H@b§§ﬁﬁ@’“§?t§§%e group WO
2010/012740PCT/ER2Q691052¥RB~ITE; Qrambre of b Qrol s 12 GHnbyrththgraupasNl-6-diie or more of

the groups =CH2 by the group =NH or pne gr more aof the, groups CH by the group =N_..while in all only
a maximum of th reéq‘?&g%f)eéﬁgfiﬁ?%fg%ﬁp% anp ?H“qgeﬁ%%&%gﬁgﬁﬁ%r‘g%ﬁﬁg?%g‘g@%g%?%%e carbon
atom between two Gxygenyendibetlvgtrutivo sulphur atoms or between one oxygen and one sulphur

atom and the group as a whole must have chemical stability. It.flows from the-indire
definition/&(%rivation‘gﬁ‘(:s;hrf‘llR al%’f%egtaﬁg%hé%%l%%g ‘rirrfé ésﬁé?éﬁ?i!n%lgse&’ﬁ?g%ﬁﬁs‘)o? Isl'atal}l?ét%lgé %?/rgrocarbon
chains with hetero-atoomsy:MetoiSalkerl ealdvheterealidmyE Syhl& furtiiT, subaR isiOMR®
straight-chain (unbra hed,10ma Irig 3 teroalkylHs supRoseé to be
ey e Sl iRl g sresed

substituted, the sub n ently of one ancther,in éach c¢ase mono- or

polysubstituted, at aDRs, kpdisgeNGariihg BXygeéh, sBISHE, nRfOYeR and0o)BarbSHOatoms.
itroaly e may et el eSS Sl @ cakan R

through a heteroatom of éxample, the following representative compounds are listed:
dimethylainomethyP HimetRRmifieeiiyt (LaHRAytrinsETayi Comhetny FERINBBIHTR R
dimeihylaminopropyl~{eh mi Wk Frdimeth inQ krgagimethylapeinepropyl);
diethylaminomethyl;l%ﬁ%ﬁ{%%étr??@fﬁﬁw Iérﬁogggﬁé-—%}gy Iaﬁqni}oeth I)'Eg;i‘g}g? laminopropyl
(1-diethylaminoprop@cigd@ﬁhyr&ﬁhééopﬁ &Sy tARReT T?:dﬁ§§éi¥)‘&/la inGethyt
(1-diisopropylaminogj bﬁqﬁ@@@@;@ﬁ@ﬁﬁ@;@g@ﬁ(@ﬁ@%@@@@y@gLR@I(ORg)C(O)R‘i

[2-(dimethylamino-ethyl)-ethyl-amino] methyl; 3[2-(dimethylaming-ethyp-ethyl-aminokpropyl;
hydroxymethyl; 2-hyd¥ ?@ﬂg{fﬁ"ﬁihy ?}%’i&#%&&ﬁ ;[%_EQMN%goxb;Yﬁﬁé%Q&methw;
2-methoxygthyl etc. Jgiogtiay relates: Ssatiod aroupR yMIensit, one QOMers, NYARYSILORS are
replaced by 25halogen atoms. Ha!gfgnl% mgludezﬁﬁ}%tg satur nd unsaturated alkenyl

: ] turated alkyl groups
and alkynyl groups,%@ﬁﬁé@%@é& P (RCH§(O _%ﬁé%:c@?égﬁ (-%Qllﬁg@ ,“CH2CFS3, -
CF2CH3, -CHFCH3, -CF2CF2CF3, -CF2CH2CH3, -CF=CF2, -CCI=CH2, -CBr=al2, -CI=CH2,
-CC-CF3, -CHFCH2CH3 and -CHFCH2CF3. WO 28%0/012740PCT/EP2009/059763 Halogen refers
to fluorine, chlorine, bromine and/or iodine atoms. By cycloalkyl is meant a mono or bicyclic ring, while
the ring system may be a saturated ring or, however, an unsaturated, non-aromatic ring, which may
optionally also contain double bonds, such as for example cyclopropyl, cyclopropenyl, cyclobutyl,

cyclobutenyl, 5cyclopentyl, cyclopentenyl, cyclohexyl, cyclohexenyl, norbomyl and norbomenyl.
Chyveloallevlallenyvl inclhiidee a non-cvelie allev/l aronin wherain a hvdronen atom hoirind to 2 carbon atom



Aryl relates to monocyclic or bicyclic aromatic rings with 6 - 10 carbon atoms such as phenyl and
naphthyl, for example. 10 Arylalkyl includes a non-cyclic alkyl group wherein a hydrogen atom bound
to a carbonwiemssidlly to a terminal C atom, is replaced by an aryl gro®e IBsPhi@te¢dai6}l are meant
mono- or bicyclic aromatic rings, which instead of one or more carbon atoms contain one or more,
identical or different hetero atoms, such as e.g. nitrogen, sulphur or oxygen atoms. Examples include
furyl, thienyl pyrrotyt, oxazolyt, 15thiazolyl, isoxazotyl, isothiazolyl, pyrazolyl, imidazolyl, triazolyl,
tetrazolyl, oxadiazolyl, thiadiazolyl, pyridyl, pyrimidyl, pyridazinyl, pyrazinyl and triazinyl. Examples of

pensotiaoyl, BETURORCN Bor AL PO TIGA I Dol IRt mdazoiy

isoquinolinyl, quinchay)CLENORERTNIRASTHLYI ] -Bht R GUiREZON T @DdRd henzotriazinyt,

indolizinyl, oxazolopyyi imidazepyyi idipyl i ' ispghrc fermanyl,
tetrahydroisoquind%%&émﬁr%\{yﬁgggb@@&%% réfuTP ,cis@zﬂeigzg?ezirﬁgdr%%%&%? W
isobenzothienyl, behZBREAEOWIORYrAGRHIAPNRRPRStetRaAREFOFHMA) e rbioteifahiRiidRieny! purinyl,
benzodioxolyt, triaﬁﬁﬁégﬁﬁgﬁlﬁ%ﬁw&ﬂpg@g&@éwq@teridinyI, benzothiazolyl, imidazopyridyl,

e z

25imidazo%hiazolyf, zisoxazinyl, benzisoxazinyl, benzoxazinyl, dihydrobenzisothiazinyl,
benzopyranyt, benzothRSpydenyhdeotimefinyt, dsobeusasisy hidiasibnyt SINEhTRABRIY pyridyl-N-oxide
tetrahydroquinolinyl, dipdroguinelinyl dibydenainglinanyt, didiaisoreinoiisonyodinusagoumariny,
dihydroisocoumarinyt, WO 2010/012740PCT/EP2009/059763 isoindolinonyl, benzodioxanyl,
benzoxazolinonyl, Pysetiy)- R-6xgehsyemiieiefpenddaebpaitaityng Pyrazinyl-N-oxide,
quinoIinyI-N-oxide,dQ_%gé;@h)-&lmg%K}p 9.|1i59671>|@7(j1q gg%q!@o!)dﬂegggg%dq@g@m{iﬂylm@xide,

t yl-

quinoxalinyl-N-oxide, phthalaZinyl-Noxide, imidazolyl-N-oxide, isoxazolyl-N-oxide, oxazoly]-N-oxide,

thiazolyl-Kboxide, Srivbtizihprcesadalisiea- byprubeiae ERoBrREl adkitfemembere

benzimidazolyl-N-gxidg, g{g%—iwg%doxadiazolyl-N-oxide, thiadiazolyl-N-oxide, triazolyl-N-oxide,
tetrazolyIN-oxide, benzo?%iopyranyl-s-oxide and benzothiopyra_nyI-S,Si:jéjtiici)1 ide. Het?ro?rﬁ/lalkyl

encompasses a n RS G NIAGTED S HY B GYEnCATE A Bt CREPOSH ES Usually to a

terminal C atom, is,feplacedhvadetenanyerauphiErigmsy cloaky|-+8|ateR A o-SatY raleuRdy
unsaturated, non-aromatic ‘monog%é(éﬁélic or, bgid%Te

d.bicyclic rings iSing 3 .- 12 carbop atoms,
which instead of ord'dfiore bar Mﬁrrf &?roﬂgﬁé%cﬂi%%%@gﬁg\eh},%r?(%%ﬁ(gg%uIphur.
Examples; of such beteropyloatiyhgra s arsidst-alyd rafyryiNpyssolgidy L gy yoidykSigazolidiny,

imidazolinyl, pyrazolidinyl, pyrazolinyl..piperidi iperazi indoli iseindalinyl., orpholinyl,
thiomorpholinyl, ho’rﬁ%éﬁlo"[ ) %rp%j;%y%{/}% %drﬁég%&’éfggih%%%%h%%sbﬁ dliny!
thiomorpholinyl-S-0rig ) IRiRIRErpOSIOYRERSRAi0xI(8) RE Fab ORI eiD) ERFahGAPOFRERYI,
homothiomorpholinyl- %{% )5\%%% Qxa&g@'ﬁiﬁ m}/é,ﬁ;ih_yg VR alyd, g ér%WWazinyl,
dihydropyridyl, dihjéi‘(gﬁ‘/ ?&i ylf,{diﬁy rofu % i ydro@raéyﬁ‘tetfahgdm%ﬁgﬁyl- -oxide, ’
tetrahydrothienyl-S,Blioyide - Q0IONRAioEISHE RSy KICHAIR R ox 46 AFRBIHER - 3G &S tanc,

8-oxa-3-aza- bicycl Gta Qaza-hi ctanerafipza i 2,2 .1]heptane,
3.8-diaza—7belcyclo[3%[§§§))£@a?|{1é%%@%ﬁf%iéy% 4. %g%%ng\%@ﬁ 2.6-2%2:31%%%%%%2]n0nane.

@

0
Heterocycloalkylalk(@RHEE BREndHREIRIR groUB WRErIR (8 W/ rdglér QiBri o iid 25to a carbon
: Il ' i$h dk lc eT ing E I

atom, usually to a twﬁﬁg%ﬁmmgﬁgseﬁggn _W&@m@y@wg q@&gjg@ﬂp\ ? h@[%@é}ﬂqg xamples

illustrate the present i 10N With icting Its Scope. General Procedure | (GPI): lodination of

Pyrimidines or PyrielHES)A(So1Rn-oRERS PYRAMIRHRS or RIS E L IRE TR ERId is cooled to 0 C
and N- WO 2010/0-&\?@%8&@59ZWQQIQ’{%)@%@%WRMW@MQis added in one portion. The
tirred a nti ' ’ i

reaction mixture is s T until conversion of the starting material is complgted (2 - 6 h). The

t ¢

mixture is Foured ohBEIHRIMA WG B HERNS SR RimiiF8 of E94Raz38834H 8 8b% NaHCO3.
The precipitate is ﬁlﬁe{f@t@ﬁz. ‘?%?5!@&){ g, 0ith watekpodgrisg yrdenvacuom@RaQC. SThe crude
product can be used without further purification or is furtheégurifiedhb c@romﬁa&g&rﬁﬁg}%] silica gel
using a CH2C13/MAOI G ARG erdPRPIGERYEAED & ))%ﬁﬁoéﬁ%hir‘aw i halide (1.0
eq.) is dissolved in Qwﬁ)gmﬂ{h@sgﬂgﬁ@@ﬁ@ﬂj@a@.g,ngqﬂaug{@mlfz(ﬁ{i; efd) are added.
Subsequently, triethylamine (10.0 eq.) and fina%/ége Il%ne g%qugﬁ 10are adde(jE. and. the reaction
mixture is stirred at B5IOR TRETERFEHILHISK 6633?_ RSy IRePiGhRIE TR RSP éBpleted converted
after 4 h, agditional gmeunts: ofallyne sksattaddn smatfpentetssdhedroducheithe Cpretitpitates
from the reaction mixture (and is filtered o d.if necessary re-crystallized) and/ r removal of
the solvent, is purifi@béﬁg}eﬁfgﬁﬁ?ali‘ﬁ%r??&ﬂp @?i@éﬁéﬁe%"ﬁ%@é}é%?el’ @@%390%3%?@ fion of Alkynes
The TMS-alkyne (1.0 eq.) is dissolved in MeOH, K2CO3 (0.5 eq.) is added in one portion and the
reaction mixture is stirred at RT until conversion is complete (3 - 16 h). The solvent is removed in
vacuo, the crude product is dissolved in ethyl acetate and the organic phase is extracted with water.
The organic phase is dried, filtered off and the sojyent 20removed in vacuo. The product is either used

without further purification or purified by chromatography on silica gel using a DCM/MeOH or

(cyclo-)hexane/ethyl acetate. General Procedure 4 (GP4): Suzuki Coupling The 4-chloropyrimidine
(1 0O ca) ic dicenlivaed in DME Avatar (201 vvIN\7Y horonie acid (1 RQea) K2COR (2 O ea ) and PAPPhR\4



WO 2010/012740PCT/EP2009/059763 General Procedure 5 (GP5): Oxidation of a Thioalkyl Group
The 2-methylsulfanyl-pyrimidine (1.0 eq.) is taken up in DCM, meta-chloroperbenzoic acid (2.5 eq.) is
added and the reaction mixture is stirred for one day. The reaction mixture is filtered, washed with
water and concentrated in vacuo. The crude product can be used 5without furtherSPurificatio . General

Procedurés63ePe): mivilsh e Siudutalisrer 2edulfdfyRirraiai iRy Afihes THE LS hg

material ;gegggggéy&qi{p@ NMP; apaxe8s8 REanineisigdded.and the reaction  mixture is heated in the
microwave at ],:2_0-150 'C. After cooling to RT the product is 10purified by NP-HBLC, Ge gral
Proceduré® (& B RHFEI SSSRTES Bgﬁﬁ?ﬁ&ﬁ% eﬁ%ﬁ?o%ﬁ?ﬁlr?ﬁ/é]%ﬁé%nwéléhﬁ%‘%?egHf e starting material
is dissolviedein VIR ahaiatiedsf ayilelkylatded dodititafedctionaryl MitefdadsReaied in the
microwave at 120-150C. After caoling. to, R the-praduct iscp-puified BuNRHELE «eneral
Procedure 8 (GP8): Saponification of Esters The ester is taken up in either TI-IF or dioxane, 1,1-1.5
eq. of IN NeoE cirpr @ et tRE Yhixture is heated under reflux until reaction control shows complete
conversiop@fthe staring-materiakThe-paduetitihes, precipitalesdrometHasteactiors mixture and is

used 20without addjtional purification.steps or can t%rt er be R rifi gnyg %astﬁg;rgl@%ﬁeneral
Procedure 9 (GP?B‘:J i éptgg?n%lgf%%’\?ﬁﬁoﬂ%?ne% 8%%%&@ %1?% 1Cm%1r[ol starting material, 0.31

mmol TBTU or HATU and 0.42 rnmol Huenig's base in 2. ml., DMSQ is. stjfre . ' | of
amine is Boteramt IR Fediiitandt ﬁﬁ?(‘fﬁgrcéﬁ%os fred at (r)(r)%}rlﬁ r%hr%%?ag\(}é) }r?fghft.e ﬁ%ﬁlf%g%gﬁ ?Q%é’%ﬁed
via 25prefdirativdRE - Ble@opislgitng after evaporation of the solvent the desired product. General
Procedure 10 (GP10) Amide Formation with Acid Chlorides To a mixture of 0.13 mmol of starting
material and 67 pi Huenig's base in 2 mL THF is added 0.26 mmoé@;,id ghl‘oride,i.,'l'tge ref';lctigrglrpégture
is stirred BvehHHPEE RICTT R OVEe8 (TR DS 4B P B P B AL EY 7 63 SONRHY S &R orated and the
residue istake o pripdile PMSQ:inselubile matepialitfiteredwffrand the resulting solution is purified
via preparative RP-HPLC yielding after evaporation of the solvent the desired product. General
Procedure 11 (GP11): Urea Formation with Isocyanates 5To a mixture of 0.16 mmol of starting

material dnd GmAhmEpetShiErsi DR O IHETRGS H RIRE MR BRI B At e THE S E%EIT O

mixture i%x%ﬂér&%?}ﬂ@ﬁdaighg@&teaﬂ fohhesolyantds:evaneratacdianshinadesidisalis deikeivein nte@MSO
insoluble material is filtered off ang the resulting solution i%jgugifi%grgia preparative RP-HPLC yielding
after evaSBrAHEH df B9 RBREH TS SN Brodidt Lo GRners Prdcedure 12 (GP12): Urea Formation
via Pre-activation of the Amine. To a mixture of 0.34 mmol amine and 0.34 :

mmolN. Ncarhpmyimidazele and et gemal detdligrabieysiofoé-Alundag igne isiteshios 1 min
at RT. 0.32 mmol of starting material are added in one portion. The reaction mixture | hee}éed at %OO C
for 1 h in PHEOHIRG GWRTEICTRES SN hE igf‘é%%ra%éfd’%ﬁmﬁ%“ﬁé}sraﬂ;‘éa’f&%@%ﬁ‘ﬁ’?ﬁ |ﬁ%§aﬁf& an
15insolubleisnatarial dsditered off and the resulting solution is purified via preparative RP- HPLC
yielding the desired product. General Procedure 13 (GP13): Amide formation with carbonic acids To a
mixture of 0.62 trot carbonic acid, 0.93 nu-not TBTU and 1.2 mmot Huenig's base in 2 mL DMSQO is
stirred forlBasihOStomthor of Bariieg Phaterar s HaTe aHEN e IOrESURART RO Y SR dOraeRT
or:/ezI nightéI f’ééﬂg:%@@@ﬂ%%ﬁ@%l@é’s%ﬁeﬂfﬁ@f&?ﬂk@tﬁf?y @Edu&giieww%ﬁﬁ%wamﬁﬂo&m themsddvent
the desired product. Intermediates A A-1) 5-lodo-3-trifluoromethyl-pyridin-2-ylamine OF e
title com p@an?ﬁég%?mﬁg§Pfe§%&§%ﬁ15%%“§gﬁétr}é pProcec ﬁ?’et%yﬁ%lg?ﬁ%eésf%lr%r%é% %’e‘\’/’v%@ aA
2010/012740REGTHER2009/030%63(BlarictpButrifiud raicebnterspghldindsdhe®® g (31 mmol) NIS.
Yield after precipitation from the reaction mixture: 6.78 g (76%). A-2)

5-Trif|uorog&gﬁye]d%&g{;{ﬂ&txlé@ﬂ%qﬁ@gmgamino-phenylboronic acid HO OH i 'ONcF 5A solution of
1.5 g(4.4 mmo 3-bromo-5-trifluoromethyl-tert.-butyl-o%xcarbonyl- n”i‘?fﬁ}jd .2 mL (5.3 mmol)
ThierB e b

triisopropy/bbrateoity supaamRoPeEs fRHod et FERIY B! &R) he 0 -70€ under an inert
atmospherg hefore .%mba 0f ad AdvhsQluitianobadilddnbexabacase iidectdropuwisey(syringe pump)
over 30 mm. The reaction mixture is stirred for additional 50 min at -70 C before the reaction
temperature is allowed to rise to 10-20 C. After addition of 44 mL of 2.2 M HC1 the reaction mixture
warmed to RT and the layers are separated. The organic phase is diluted with ethyl acetate, washed
with brine (pH of the aqueous phase < 3), dried over Na2S04, filtered off and the solvent is removed
under

le



reduced pressure. The product is purified by PR-HPLC using an ACN/water gradient. Yield: 635 mg
(47 /0). 15A-3) 4-Chloro-5-iodo-6-methyl-pyrimidin-2-ylamine N ICI The title compound is synthesized
according texgengtalpracedure GPI starting from 10 g (70 mmol) 2-amina-dighkanoeBsovethylpyrimidine
and 16 g NIS (70 mmol). Yield: 18 g (95 %). The crude product is used in next steps without further
purification. 20A-4) 2-Methyl-5-trimethylsilanylethynyl-pyridine The title compound is synthesized
according to general procedure GP2 starting from 2.0 g WO 2010/012740PCT/EP2009/059763 (11.6
rnmol) 5-bromo-2-methy-pyridine and 2.3 mL (16.3 mmol) 1-trimethylsityl-ethyne using 68 mg (0.36
mmot) Cal, 305 mg (1.2 mmol) triphenytphosphine, 213 mqg (0.30 mmol) Pd02(PP113)2.and 18 ml,
(127 mmol) tri&thy al(]rﬁlﬁr%’ea?ﬁ | 1%30(1%9/11%@%%} %?&v%%ﬁ%p%gﬁaérgg ?o}r?rmlftzl[feat}ys“e&ﬁ?tf:d with ethyl
acetate, the odjsnicpbasedsbexthabteec vy whtenaws dydndaficepsod by teiscpusifieat bimormal
chromatograpgélllorll_ %Eé:rat%%t using a hexane/ethyl acetate gradient. Yield: 1.5 g (68 %). A-5)
5-TrimethylsiIanylgtﬂyny?-pyridin-2-ylamine NH2 t' The title compound is synthesized according to
general procedure GP2 starting from 5.0 g 10(28.9 mmo 1) 5-bromo-2-amino-pyridine and 5.7 mL (40.5
mmol) 1-trimetRASIFEEHYNEHeINE RS MG R RNt S84 219 mmol) triphenylphosphine,
533 mg (0.76 mmol) PdC12(PPh3)2 and 40 mL (288 mmol) tricthylamine in 40 mL dry THE. For the
work-up the reaction mixture is dilutggd with ethyl acetate and small amounts of cyclohexane, the
organic phase is extra¢ted wi ater and brine. The product is purified 15by chromatography on silica
gel using hexanel/e (10/1 viv). Yield: 5.0 g (91 %). A-6)
Methyl-(5-trimethylgilanylethynyl-pyridin-2-y1)-arnine The title compound is synthesized according to
general proce 2 ing from 4.3 g (23.0 mmo 5-bromo-2-methylamino-pyridine and 4.5 mL
(32.2 mmo 1-tri ethylglityl- 20ethyne ug'ng 134 mg (0.71 mmot) Cul, 601 mg (2.3 mmo)
triphenylphosphine, 420 mg (0.60 nun Ilf)IDd012(PP113)2 and 32 ml. (101 mmol) triethylamine in 40
mL dry THE. Rgxdhg,work-up the reaction mixture is diluted with ethyl acetate and small amounts of
cyclohexane, the organic phase is extracted with water and brine, The product is purifi d{?)}%
chromatography B/18iit4 FONBSRGERSIR BN Gremstl iadient. WeBIacE: "tfé%‘:f%roa
2010/012740RE T/EP20Q059763 2} Btkub(S:tripethasianyiethyay bpyridio xyik):aminel Fihe title
compound is s ,ghesizesd according to general procedure GP2 starting from 909 mg (4.5 mmol)
5-bromo-2-eth% ﬁ’iﬁ%ﬁ)yﬁaﬁjne and 0.89 mL (6.3 mmo I) 1-trimethyl- silyl-ethyne using 26 mg (0.13
mmol) Cub 11&hig(feds mogl sttiphenfiphasphip e :82yeiga(@y 123 methPaell iR Rakel6.3 mL
(45.0 mmol) triethylamine n.7Z mL qfr1 THE, For the work-up th ctign mixture is diluted with ethyl
acetate and SSRGS O RPN e A B sa e L P A e
product is purifietpchtemitography on silica gel using a hexane/ethyl acetate gradient. Yield: 980

mg 10(99 %). As8) 5-Trimethylsilanylet l-pyridin-3- IN.The fitle.cem d is-synthesized
according to ggngﬁﬁop?%cg%ﬁ%%%f %%;ratr‘l}rylé %férj]d %?%ng%géf% Ear%'?%g%-t?g\nﬁ%%dro%x%bﬁ%?ne and
2.3 mL (16.2 rri¥éa tPoethsiglikethamd 15using 66 mg (0.3 mmol) Cu’, 303 mg (1.2 mmo |)

iphen nRosniing 243 160 ARG RIRRIR)2 420,10 Tk (L3R s ietamine n 20 mL

dry THE. For the work-up the reaction mixture is diluted with ethyl acetate and small amounts of

cyclohexane, thiiespgarnalsihdelecanirdetod With Watdrfand Bl G redprd@actid purified by

chromatography Sresilica.ae! zyg} DEMMERH SRRt RY igld R Q.88 40)by \WER or more
2010(012740PCT/EP20091059763 4-9) 5-Trimethylsilanylethyroyl-pyridin-3-ylamine The title

compound is st EEssR g GERerdPFrocedure GP2 starting from 2.0 g (LE6 mmol)
e et o e )
ul, mg (1.2 mmo triphenylphosphi g mo nd 19 nit mmo
triethylanfihe iﬁ&@%ﬁf&?ﬁfﬁﬁéﬁfﬁfﬁ{eﬁ%mﬂa tﬁé‘g/é’é okt réngd’ﬂﬂ?gg aﬁﬁ%%yl acetate and
small amounts2of eysiohexbhectbaiong@ishpbaislis@xiactediithwaieroandbritiey The protuct is

purified by chromatograplly o slica gel y5ing, 2 CWNEOH aradiant. T S PregiRlteg on the

heterocycloalkyl and 4-14 membered heterocycibaikylaﬂwl,

each R” denotes a suitable group and is selected independently of one another from among
25 =0, —OR", C;ahaloalkyloxy, ~OCFs;, =S, —SR®, =NR®, =NOR’, =NNRR’,

=NN(R®C(OINR R, -NR°R, -ONRR", ~N(OROR®, -N(R®)NRR", halogen, ~CFs, -CN,

.-'2-



10was subsequently extracted from the silica gel with pure MeOH. Yield: 2.0 g (91 %). 4-10)
5-Trimethylsilanylethyny1-1H-pyrazolo [3,4-b] pyridine NH The title compound is synthesized
according teygenesak pracedure 6P2 starting from 1.0 g (5.1 mmol) 5-broregatkbpmysazeteps,5-b]pyridine
and 1.0 naL (7.1 mmol) 1-trimethylsilyl- 15ethyne using 29 mg (0.15 mmol) Cu!, 133 mg (0.51 mmol)
triphenylphosphine, 106 mg (0.15 mrnol) PdC12(P1343)2 and 8.4 mL (60.6 namol) triethylamine in 8
ml_, dry THF. The formed precipitate is filtered off and the product is purified by RP-HPLC using an
ACN/H20 gradlent Yield: 542 mg (50 %). WO 2010/012740PCT1EP20091059763 A-11)

5-Trimethylsila 1- %ﬁyr[ﬁngdﬂp eﬁ'lTohBe@So ccog@lqﬁﬁd @@{2 sgpy” %ordlng to

general procedu starting from’3 romo pyrro iné and 3.0

mL (21.3 mmo@(u}mﬁfeﬂwysm%&fyn@MB WﬁngAfﬁﬁﬁ(&)zgﬂf A0B(MIRTE mmol)
trlphenylphos ?ﬁﬁ ﬁhgje Q?%ééﬁ)z  and %I':'R mLC%J{%& ctﬁethylamlne in 25
tere off an BJ uri by chro

mL thy THF. T fhed precipit te is ctis matography on
silica gel usmg@@@@ﬁ%ﬁ-@%&%ﬁf@iw@(ﬁ@ﬁ)@m %W@ﬂﬁ)m OC(Q)R° ~OC(O)YOR',

6-Trimethylsilay gpg@yl =T WREA RyB RIS R -Td NG R < TRt ttj MReyRthiRsynthesized

according to general procedure GP2 starting from 1.2 g (6.1 mmol) 5 bromo 3H- |m|dazo[4 5-b]pyridine
and 1.2 mL (8-8 t%eﬂ%@@%neﬂ@@@lﬂw@(@&@% J-CORBSHRB.61 mmol)

trlphenylphospﬂ@g (ﬁb( 48_ gﬂ)ﬁq@ﬁé}‘(PE}b@%@@}iﬁj\mﬁ@mmmmyﬁ@\@gmme in 10
p

mL dry THF. The 1 forme reC|p|tate is filtered off and the roduct IS§%Jfled by RP-HPLC using an
i

ACN/H20 grad?é@t Nf&h%o&%ﬂ@ﬁ% N@?»)Sécﬁ%%yl ne I%”I%E—isgft%ﬂézgmpound is
synthesized agq gIOBENSGAR P g RAN-2A2RY RIRFNRIR®,
2- methyldg tnmg?(gu}l% erth nyl- g%éﬁiegﬁ 2&;;% én m%&%%@}é%mL McOH. The
crude praduct (0] ica g 10/01 2009/059763
lllsllg? a gyclolh%ﬁmqmﬁcm&e%g@(mpoﬂ‘berﬂ;lflow@@@]@mactsdm@m@g@mw|c phase with 1 N
and isolat c [
5-Ethyny1-2-atr %ﬁ%@%@;‘:{%& leaﬁ)ﬁé)ift eﬁc’orﬁgﬁjbo( iS slﬂo%h @)rég%g to general
procedure GPNH&}@M}BR& a\gmﬁﬁmﬁﬁ)m“ﬁmehWQﬁﬁﬂéiﬁmwwndm 2-ylamine (A5) and 2.0 g
(14 mmol) K2C 30 mL he pro ct r|f ed.b chromato Sili ing a
hexane/ethyl ac@g ate grageerg(l r&%lo %%5}?% é}y&{cé yny 5§/r a)nhr‘ﬁ£ C@t?%r#ﬁ]e 10
The title compbyndelsmmeérmdeém@dﬁﬂgﬁblﬁawfat Blosddial 6P3 stmng@fn@ﬁm 5 g (7.3 mmol)
thyl-(5-t lan 0O 10 mL
mety-(> et az%y RdieZtaanine (h0) a0diaf %%m%% 3p1om

MeOH. Yield: oma ogra yon silica gel

(5-Ethynyl- pyr@ms@’}gl@kéth@ﬂérﬁﬂﬁ@hﬂiédtmﬁmb@n%ﬁlﬁfl@yﬁlﬁéélﬁé@?ﬁé@éfaiﬁ]g foldeneral procedure

GPs starting fram 880 ma {42 fomab, T Mz Alavne-and-3 R el Ca083 in 6 mL MeOH.
Yield: 388 mg (59 %) after chromatography on silica gel. WO 2010/01 74 PCT/EP2009/059763

A-17) 5-EthynyrgyRdifesotss awﬁ%%emﬁéﬁﬁa%@%ﬁ?ﬁﬁ@éﬁ?@&%@&ﬁf@%‘é&?@%ﬁ?@%e GP3
starting fram 2.0,0 GRS Mmal AiMFralamg and-722my 2 mmeRK26QR 110 mL MeOH. Yield:

804 mg 549 %) iR %h(rc‘)’)r{'\x% "ARYRY SERRAY AR R YRR YR e, 00N,
~SCN, =NO, —NOs, =N,, —N5 ~S(O)R?, ~S(0)OR®, ~S(0):R®, -S(0);0R°, -S(O)NRR’,
-S(O)NRR®, ~OS(O)R?, ~OS(O)R, ~0S(0),0R?, ~OS(O)NRR®, -OS(0),NRR’,
-C(O)R®, —C(O)OR?, ~C(OISR’, ~C(OINRR®, —C(O)N(RONR'R®, -C(OIN(REORS,

25 -CNRENRERS, -C(NOH)R?, ~-CNOH)NR'R®, ~OC(O)R®, -OC(0)OR’, ~OC(0)SR’,
OC(O)NR°R?, ~OC(NRENRR?, ~SC(O)R’, -SC(O)OR?, -SC(O)NR'R?, ~SC(NR®NR°R®,
“N(REYC(OIRS, -N[C(OIR®], , N(OREC(OIR®, -NRECNRER, -NRHNREC(O)R®,
N[C(O)R?INRRE, -N(REC(SIR®, -N(RES(O)R?, “N(RES(O)OR® -N(RE)S(O):R",
N[S(O)R], -N(RE)S(0)20RE, -N(RE)S(0),NR°R®, -N(RE)[S(0),],R’, ~N(R®C(O)OR®,

30 -N(REC(O)SR®, -N(REC(OINRR®, -N(RHC(O)NRENRR®, -N(RENREHC(O)NRR’,
NREC(SINRR?, ~-[NRHC(OR®, -NRH[C(O)2R, -N{[C(O)]R"},

3-



The title compound is synthesized according to general procedure GP3 starting from 2.0 g (11 mmol)
TMS-alkyne and 722 mg (5.2 mmol) K2CO3 in 10 mL MeOH. Yield: 1.2 g 10(74 A) after
chromatogrephyspsnesiica gel and precipitation from dioxane/HCL A-19) PCT/EP2009/659763
5-Ethyny1-111-pyrazolo[3,4-bipyridine Nt NH 7,2 The title compound is synthesized according to
general procedure OP3 starting from 542 mg (2.5 mmol) TMS-alkyne and 174 mg (1.3 mmol) K2CO3
in 6 rnL MeOH. Yield: 15330 mg (92 %) after extraction. A-20) 5-Ethyny1-1H-pyrrolo[2,3-bipyridine
The title compound is synthesized according to general procedure GP3 starting from 3.1 g (14 mmol)

TMS-alkyne a 7.1 mrool)d ' ml| 1 Held: 1. Yafter
chromatograph%gl(gﬁ’iql@fé%% ﬁ%ﬁ%@%ﬁcﬁ%%gﬁ BI%% ﬁg%( ﬁM ﬁj¥2’
6-Ethyny1-3H-N{BEXO([@)5-ORy rith (RF) CPHRITB ‘coMFBURANS BYRtheS(REH 458518 g to general
procedure GP: INg-friom-£06_ . I TMS-alkyne and 227 mg (1.6 nuno K2CO3 in 6
m1_, MeOH. Yﬁﬁ%ﬁﬁ@?ﬁ /%%dgt%rée@t acti?%e. 4-22) _ |
4-Methy1-6-(%Mhdb%lﬁﬁlh@%@r@ﬁﬁ@?ﬁ?ﬁfbﬁﬁ-@%?ﬁi}i’fbéifogffﬁl‘i}é @iﬂéﬂép@iﬁ%ﬁ&%@ﬁﬁtﬁé@zed
according fo gengral pracedre GRA.siaking M. 2R ot Ammel fAMiReH: ehlorgse; methy!

pyrimidine and 3.4 g (18 mmol) 3-trifluoromethyliophenyl boronic acid. Yield after extraction: 5.0 g (99
%). A-23) 4-Methprantsreddeisreni  pyliaikve-Gansirdoalyh S quevesissliieyis Syntiesized

according to genetal pIecedure GR4nstadting.from, 2. 0-gx(AbAmmerl B-amingidienlora-6-methyl
pyrimidine and 2.7 g (18 mmol) 3-%%o-phenyl 15boronic acid. Yield after extraction and

crystallization FERPETEtRAEINSHR 2y | 106 ¥0)* Aonbasdhs sl b re A )-pyrimidin-2-ylamine
The title compguaRiSdsrphesizeaaecesdingiibigenar akprocedureGRdk statingicon. e thialo

ol 3. eth BER TGO A YRR SR At 7ol o Qs yether: 4.1

g (>100%, apprex(RAJEOTRIARSLIBIRARE SONRIE yINGR(I R e hipkphertE,) -pyNmibio; 2-ylamine

2 i 4-cHiSV B SU BY AR a2 25 (S8 TG B R GGl BN aci. vield after

extraction and~8(ystiMieﬁﬂ@ﬂﬂﬂ%ﬁ@&@}fﬁ}@&@ﬁga@ﬁ:%@}f@léfly@ﬂ(%)ﬁﬁ?@)i_io4-26) _

according 10 8L e (o T R e et

pyrimidines anC}(Z@)@J(Rh)@fhﬁdmgmﬁmﬁeﬁWﬁ&WcﬁHmﬂW%&ﬁ@(@%e%@é@i}ﬁﬁed

B oo 4 ety e et e o .- Serefs EoReRs
-SC(NRP)NRER?, -N(RM)C(O)RE, ~N[C(O)RE], , "N(ORC(O)R®, -N(R")C(NR")R?,
NERHNRHC(O)RE, ~N[C(O)REINRERE, -N(RMC(S)RE, -N(RMS(O)RE, -N(RMS(O)ORE,
NRMS(O)RE, -N[S(0):R%h, -N(R")S(0),0RE, -N(RP)S(O),NRERE, ~-N(RM[S(O)]:RE,

20 -N(REC(OIORE, -N(RHC(O)SRE, -N(RMNC(OINRERE, -N(R")C(O)NR"NRERE,
NRM)NRDC(OINRERY, -NRMC(SINRERE, [NRHC(O)]2RE, -NRDCO)LRE,
N{[C(O)L:RE} 2, -N(RM[C(O)LORE, -N(R[C(OY,NRERE, -N{[C(0)]:0R®},

N {[C(O)NRERL,, -INRYC(O)],0RE, -N(RH)CINRMORE, -NR"CINOH)RE,
NRMCONRDSRE, -N(R)CINRYNRERE; and -N=C(R")NR"R"; and

25 ecach R® independently of one another denotes hydrogen or a group optionally substituted
by one.. or more identical or different Rh, selected from among C,galkyl, 2-6 membered
heteroalkyl, C;ghaloalkyl, Csjecycloalkyl, Caascycloalkylaikyl, Cs.iearyl, Crisarylalkyl,

5-12 membered hetero-aryl, 6-18 membered heteroarylatkyl, 3-14 membered
heterocycloalkyl and 4-14 membered heterocycloalkylalkyl; and

36 each R" is selected independently of one another from among hydrogen, Cysalkyl,

2-6 membered heteroalkyl, C;shaloalkyl, Caigcyeloalkyl, Ca.scycloalkylalkyl, Caaparyl,

e



The title compound is synthesized according to general procedure GPI starting from 5.0 g WO
2010/012740PCT/EP2009/059763 (14 mmol)
4-methyl-6-Betrifhugromethyl-phenyl)-pyrimidin-2-ylamine and 3.3 g (15 mpaateRi@séietdsafter
chromatography on silica get with DCM/MeOH: 3.8 g (73 %). A-28)
5-10(10-4-methyl-6-(3-cyano-phenyl)-pyrimidin-2-ylamine  The title compound is synthesized
according to general procedure GPI starting from 3.2 g (12 mmol)
4-methy1-6-(3-cyano-phenyl)-pyrimidin-2-ylamine and 2.8 g (13 mmol) NIS. Yield after

chromatograp%%%gi(l%@ggl]\yi ﬁ%%&/y&’k%%%a (?&i%ﬁg@%%%@h teroarylalkyl, 3-14 membered

5-10c10-4-methy dimet enyl)-pyrimidin-2-ylamine .oThe titlé corhpound is synthesized
according to dganeralplodbrlredGPhsraibgrioheBrRqy(oskyabyl

A-methyl76-(3 i%m}%ﬁ@%ﬁwiwmaém@Qu@dage?s, 16k (hLmmal) (N Sn gl fte fac
chromatograp% on silica gel with DCM/MeOH: 1.19 (31 %). A-30) _ _
5-10d0-4-metljEstergampwsiibnpsiireay by ssremitrrolyafpreonag Thd s o dumer iy
synthesized agcarding.to,gengsal procedure GPI starting from 2.3 g (7.9 mmol)
4-methyl-6-(4-sulfonyl-phenyl)-pyrimidin-2-ylamine and 1.8 g (7.9 mmol) NIS. Yield after precipitation
from the reactign mixture with water: 3.1 g (91 %). A-31 N . g
4-Chlor0-6-me -%%%8\?%}?-%%%9% Fﬁ%f‘&M%ﬂ%ﬁiﬁé’f\ﬁ&%fﬁiﬁﬁ%&%8?%%&)9/059763 N
A I-12NNCI Théxtitte cotipaumel g, Siiithesized according to general procedure GP2 starting from 1.5 g
(5.6 mmo 1) 4-chloro-5-iodo-6-methyl-pyrimidin-2-ylamine (GP3) and 0.84 nth (8.4 mmol)

2 ethyny| pyroiagHSng, A% e (o M all bl 300 803 MM BACAL(PPRZANRES 7.8 ml
(56 mmol) triethylamine'in 10 mf dry DMF. Additional amounts are added after 24 h and 48 h reaction
time, respectivisRoEphYHEssRIup 8 solvent is removed in vacuo and the product is purified by
chromatography on silica gel using a DCM/MeOH gradient. Yield: 2.0 g (>100 %, approximately 70 %
pure). A-32) 4:Ghlpee-Sppatbyins-pyrginsryletbynybaypmidinof-ylasid o)l 1) 10H2MNRT The title
compound is synthesi according to general procedure GP2 starting from 4.0 g (15 mmol)
4-chloro-5-iod ggﬂtﬁét -pyrimidin-2-ylamine (GP3) and 2.0 g (19 mmol) 3-ethynyl-pyridine using 282
mg (1.5 mmol) Cul, 1.0 g (1.5 rnmol) PdC12(PPh3)2 and 21 mL (148 mmol) triethylamine in_ 200 mL
dry DMF. For theotherieappcti feattiontiksmitire tisceommamdatiimyatimrbefoféwaberds Bided. The
precipitate is C@él&%@%hgﬁ.gﬁ%ﬁsgﬁ%g,%@i&mﬁ%%ﬁ&e&bM@Q&UH%QT&.@%&POQ 48R4k R¥33)
5-(6-Amino-pyridin-3-ylethynyl)-4-chloro-6-methyl-pyrimidin-2-ylamine NH2 The title compound is
synthesized according to general procedure GP2 starting from 1.5 g 20(5.7 mm "
4-chloro-5-iod GBLRRASRSS ARAALS AR FR P PAmaCE iy ?%i%enﬁﬁ%%%%rw@a ) wherein R
2010/012Z40RGT4ER ROSA/ORITAR R-apnine:Syetibunyipyiginas GRIS)Lisgingid06 @6 mmol) Cul,
390 mg (0.56 mmol) PdC12(PPh3)2 and 8 mL (55 mmol) triethylamine in 12 mL dry DMF. For the
work-up water i h ' Ixt To]! | llegt j t :
recnystalizea o O B e oty a1 HLfaRe
342-Amino-4-efitortes nhesthly epyeivhiedimsiylstinghyntonelio pubTiatad &y orspouRarsidyhtbR 7 ed
according to gepgfal preeedure GP2 starting from 1.5 g (5.7 mmol)
4-chloro-5-iodo-6-methyl-pyrimidin-2-ylamine (OP3) and 986 mg (8.4 mmol) 3-ethynyl-phenol using
106 mg (0.56 mmol) Cul, 390 mg (0.56 (ngnol) PdC12(PPh3)2 and 10.8 m finur‘é?l) triethylaminc in
12 ml. dry DMPRGHRRS Vb HREP Y RBRAHE S P SHTBORHT 02 &5BEH B SGL & i purified by
chromatographyhensilica ged (o EMAhalH gradient) anshalibsaguently RP-HPLC (ACN/H20 gradient).
Yield: 419 mg (29 %).

One aspect of the invention relates to compounds of general formula (1), or the
pharmacologically effective salts thereof, for preparing a medicament with an

antiproliferative activity.

One aspect of the invention is a pharmaceutical preparations, containing as active

23 substance one or more compounds of general formula (1), or the pharmacologically



A-35) 4-Chloro-6-methyl-5-trimethylsilanylethynyl-pyrimidin-2-ylamine 15The title compound is
synthesized according to general procedure GP2 starting from 5.0 g (19 mmol)
4-chloro-5-madpz6romathyd-pyrimidin-2-ylamine (GP3) and 3.6 mL (26 mmoParimetingisiiytethyne using
352 ntg (1.9 mmo I) Cul, 485 mg triphenylphosphine (1.9 mmol), 1.3 g (1.9 mmol) PdC1_2(PP43)2
and 26 mL (185 mmol) triethylamine in 100 mL dry DMF. For the work-up the solvent is removed in
vacuo and the product is 20purified by RP-MPLC (ACN/F120 gradient). Yield: 1.6 g (38 %). WO
20101012740PCT1EP20091059763 A-36)

443-Trifluorom - -6- -D-trimethylsi L=pyrimidin:2= ylami title
compound is s%r?%%{elggi%ﬁéﬁlg%%}ﬁ tg)0 %%@ﬂ%%%%%%%%%@%%g%&% 1&%%%%00
4-chloro-6-metbyrtisBstrimethylsilanylethynyl-pyrimidin-2-ylamine (A-35) and 2.7 g (14 mmol)
3-trifluorophenylboronic acid using 571 mg (0.70 mmol) PdC12(dpp02 and 3.4 g (11 mmol) Cs2CO3 in
a mixture of 360RL 1 THiE/ 3310 kaWalesn RO eswerkdiptie sobrephisdemmavad (m\acpepatithe
product is purified by chromatography on silica (DCM/MeOH gradient). Yield: %f%g?%é% _A(\%.éo4-37)
5-Ethyny1-4-(3RFHGEPSTHAY RO HEAYREBL ARSYRY R TRAHAMOS SRR N eora it SUR&t
synthesized acqasglingie: geretad procedure GP3 starting from 1.2 g (3.5 rnmol) '
4-(3-trifluoromethyl-phenyl)-6-methyl-5-trimethylsilanylethynyL pyrimidin-2- ylamine (A-36) and 120 mg
(0.87 mmol) p sium te.in. r lring:far ol IopFMixture is
diluted with ng% ant %%%éé?gé;%feéﬁgggl% %ﬁ%ﬁ&%& %vﬁ%ﬁ?vg ti%é%é)@g@%%gp% gg’éﬁiggﬁmlci%%f over
NGP2S04 and:tinersblvantlis (rermatedisasi asaotbeietdtBRsiatg (3 us)ic yayve substance,

2010/ 012740P8§I#§§1?@%%Q§1%1ﬁ§ ‘)‘?%})’{iona}iy in the form of the tautomers, the racemates, the
4-(4-Methanesulfonyl-phenyl)-6-methy1-5-trimethylsilanylethynyl-pyrimidin-2- ylamine oil The title
compound is sytHE_REE. Akt Sitiisscrgeneraltproeadie roadiatve Frsmrsienglbrtienunol)
5-iodo-4-ppeth -%gamgélﬂgms&@%ﬁ%%%mélkﬁyggﬂidin-2-y|amine (A-33) and 1.6 mL (12 mmol)
trimethylsilytethyne using 147 mg (0.77 mmol) Cul, 541 mg (0.77 mmol) PdC12(PPh3)2 and 11 mL (7
7 mmol) triethylamine in 18 m1_, dry DMF. For the work-up the solvent is removed in vacuo and the
product is pur?ﬁ@gm%matography on silica (DCM/MeOH gradient). Yield: 2.45 g (71 %,
approximately 80¥ephkeein 1B 8By wing definitions apply, unless stated otherwise.
5-Ethyfly1-4-(4-methanesulfonyl-phenyl)-6-methyl-pyrimidin-2-ylamine nil O The title compound is
synthesized adkortlinbsth gitmevalaeosetture GRB steatingfrom Bvagueoimrfagt-chain or
4-(4-methanesulfonylaph -G- -fri i -pyrimidin?- [ - nd 415
0 (3.0 o) DO DO O ARG B e e
product i$Filte e uos astharrsa o eight andodomibasrsay ch iscretder i i resiesr et and
dried again. Yigld; tgoﬂaﬁg%r%)anﬂ%,%%ﬂfﬁ%ﬁ&%{%gZ@e?a‘héQs)c one double bond.
[3-(2-Amino-6-methyl-pyrimidin-4-y1)-5-trifluoromethyl-phenyl]-carbamic acid tert-butyl ester N HBoc
The title compBuritkE sy AREERUEHSHER SPAITY 1o GEMERaT BrtEtTe e pﬁ%&%}%iﬁ@%}fﬂ%s mg (1.5
mmol) 2-amion@-4rchiafe; G- amatnyl pyimidingansh b behd14 nunol)
5-trifluoromethy1-3-(tert-butyl-oxyxcarbonypaminophenyl boronic acid (GP2). The product is

precipitated from the reaction mixture by addition of.water..Yield. after dryi t 40C. 550 100 %).
1) (3 (2- A SO E TR Aoy B 2 S S R S AT
tert-butyl msterith\bieBdmEaestithy cgrimgogchissynthesizéd aeopditdltoydremimacedurba@P| starting
from 550 mg (1.5 mmol) [3-(2-amino-6- -RP-imidips4-yQ-5-triflupromethyl- I ic acid
tert-butyl ester éﬁgﬁ%{%%‘nt[% é%é nﬁfén {ﬁgw(})% %IB %(leﬁ? 7%[5%% (%%i %ggg@v%g bRl Q%Hﬂ?
2010/012740PSHEPROGS10B97IER fagnother by the groups —0O—, —5—or —=NH-, one or more of the
{3-12-Amino-5%§)ﬁipino-pyridin-3-y|ethynyl)-6-methyl-pyrimidin-4-y11—5-
trifluoromethyl-phenyl}-carbamic acid tert-butyl ester NH, CF, NHBoc The title compound is
synthesized according to general procedure GP2 starting from 5733 mg (1.5 mmol)
[3-(2-amino-5-iodoy6-methyl-pyrimidin-4-y1)-5-trifluoronriethyl-

_._..C_

25 by the group



phenyl]-carbamic acid tert-butyl ester (A-41) and 262 mg (2.2 mmol) 2-amino-5-ethynyl- pyridine
(A-15) using 28 mg (0.15 mmol) Cul, 104 mg (0.15 mmol) PdC12(PPh3)2 and 2 mL (15 mmol)

triethylaming én.d4 mk-dsy DMF. For the work-up the solvent is removed ipcvagpsyaiaskdhe product is
purified by chromatography on silica gel (DCM/MeOE1 10gradient). Yield: 632 mg (88 %). A-43)

5-(6-Amino-pyridin-3-ylethynyl)-4-(3-amino-5-trifluoromethyl-phenyl)-6- methyl-pyrimidin-2-ylamine
NH2 CF2 NH2 The title compound is synthesized starting from 632 mg (1.3 rrimol) (3-[2-amino-5-(6-
15amino-pyridin-3-ylethyny1)-6-methyl-pyrimidin-4-y1]-5-trifluoromethyl-phenyll -carbamic acid
ten-butyl ester_(A-l\AIg)_by treatment with a 4 M solution of HC1 in dioxane. After completion of the
reaction the solvent is removed in vacuo followed by extraction with DCM and a saturated aqueous
solution of NaHCO3. Yield: 310 mg (62 %). WO 2010/012740PCT/EP2009/059763 A-44)
3-(2-Amino-4-ehloro-6-methyl-pyrimidin-5-ylethynyl)-pbenal A H2NNCI The title compound is

synthesized i cegur ing;fr =CH, .
4-ch|oro-5-ioﬁ§§%§%1ﬁ%§%@§yi€%Eﬁ%@@nﬂéﬁg’%@%gﬁoﬂﬁ% CH, by the

5-ethyny1-1Hg59vOOR 36y e mere by gemgssiHd foroemiotN e ihiso M@ N mmol)

PAC12(P1343)2.aRth3-6 Mkl mmabutiathysmingdn ek QeyoliMF - (Rhe pradustpregipiiates from
the reaction mixture, is filtered off and washed with DMF. Yield: 436 mg (75 %). A-45)

4-Chloro-8-m &MY (SR RES QAR PRITKSAT Y oS ALO A AMBSEY 9267 BRERINEST The title

compound is syathesizashaceording togerrRhProcRaYe PR stalting dosdideg (5.3 mmol)
4-chloro-540do-6-methyl-pyrimidin-2-ylamine (A-3) and 900 mg (8 5 mmol)

5-ethyny1-1-methyl-1H-imidazole using 10. mg, (0.05. mmol I 1 (0.03 mmol), PAC12(PPh3)2,

3 mL (5.3 iy At 5 BN et o o M RS T e oo

and dry acetosttrigrThpes pricdtes pebjditeteddrochahe Védchmmbmé%hﬁﬂdtmﬁﬂt@eﬂ afil Yield: 780 mg

(54 %). Examﬁé?&mgﬁ«gx el S minthesaatacarrd g e s asnRibRIRgegures GP2
reaction), GP4 u mgS)

(Sonogashira Suzuki coup or GP6 (nucteophilic displacement) as outlined above.

20The approprarebhaitiés @gulfad:forrsgiriasisenpspéta ddusbetftied the tabiéiafitierenaidisles. No.
Educt Structugg, IM#1rHRef it ofis 3otadl H2 MR mtbhd1br polysubstituted, at all the

hydrogen-carrying oxygen, sulphur, nitrogen and/or carbon atoms. Heteroalkyl itself may
be linked to the molecule as substituent both through a carbon atom and through a

heteroatom.

15 By way of example, the following representative compounds are listed:
dimethylaminomethyl; dimethylaminoethyl (I-dimethylaminoethyl; 2-dimethyl-
aminoethyl);, dimethylaminopropyl (1-dimethylaminopropyl, 2-dimethylaminopropyl,
3-dimethylaminopropy!); diethylaminomethyl; diethylaminoethyl (1-diethylaminoethyl, 2-
diethylaminoethyl); diethylaminopropy! (1-dicthylaminopropyl, 2- disthylamino-propyl, 3-

20 diethylaminopropyl); diisopropylaminoethyl (1-diisopropylaminoethyl, 2-di-
isopropylaminocthyl); bis-2-methoxyethylamino; [2-(dimethylamino-ethyl)-ethyl-amino]-
methyl; 3-[2-(dimethylamino-ethyl)-ethyl-amino]-propyl; hydroxymethyl; 2-hydroxy-
ethyl; 3-hydroxypropyl; methoxy; ethoxy; propoxy; methoxymethyl; 2-methoxyethyl etc.

Haloalkyl relates to alky! groups, wherein one or more hydrogen atoms are replaced by

25  halogen atoms. Haloalkyl includes both saturated alkyl groups and unsaturated alkenyl and
alkynyl groups, such as for example -CF;, -CHF,, -CH,F, -CF,CF;,-CHFCFs, ~-CH,CFs, -
CF;CHjs, -CHFCH;, -CF,CF,CF;, -CF,CH,CH;, -CF=CF,, -CCl=CH,, -CBr=CH,,
-CI=CH,, -C=C-CF;, -CHFCH,CHj3 and -CHFCH,CFi.

-



F 384 2.40 2 A-29 CH,410H ...". N -- Hz4 CH' tlti CH, 344 1.98 3 A-27 CH,(OpOH hil H2N-I'N4 F FF
384 2.06 4 A-27 OH N HzNN4110 F FF 371 1.32 5 A-43 NNH3 H, NF ,22,11..N H2N4 F ON 481 1.04

No. Educt Sirysie {Mid 11+ tRet [min] 6 PCT/EP2009/059763

Halogen refers to fluorine, chlorine, bromine and/or iodine atoms.

By cycloalkyl is meant a mono or bicyclic ring, while the ring system may be a saturated
ring or, however, an unsaturated, non-aromatic ring, which may optionally also contain
double bonds, such as for example cyclopropyl, cyclopropenyl, cyclobutyl, cyclobutenyl,

5 cyclopentyl, cyclopentenyl, cyclohexyl, cyclohexenyl, norbornyl and norbornenyl.

Cycloalkylatky! includes a non-cyclic alkyl group wherein a hydrogen atom bound to a

carbon atom, usually to a terminal C atom, is replaced by a cycloalkyl group.

Aryl relates to monocyclic or bicyclic aromatic rings with 6 — 10 carbon atoms such as

phenyl and naphthyl, for example.

10 Arylalkyl includes a non-cyclic alkyl group wherein a hydrogen atom bound to a carbon

atom, usually to a terminal C atom, is replaced by an aryl group.

By heteroaryl are meant mono- or bicyclic aromatic rings, which instead of one or more
carbon atoms contain one or more, tdentical or different hetero atoms, such as e.g.
nitrogen, sulphur or oxygen atoms. Examples include furyl, thienyl, pyrrolyl, oxazolyl,

15 thiazolyl, isoxazolyl, isothiazolyl, pyrazolyl, imidazolyl, triazolyl, tetrazolyl, oxadiazolyl,
thiadiazolyl, pyridyl, pyrimidyl, pyridazinyl, pyrazinyl and triazinyl. Examples of bicyclic
heteroary! groups are indolyl, isoindolyl, benzofuryl, benzothienyl, benzoxazoiyl,
benzothiazolyl, benzisoxazolyl, benzisothiazolyl, benzimidazolyl, benzopyrazolyl,
indazolyl, isoquinolinyl, quinolinyl, quinoxalinyl, cinnolinyl, phthalazinyl, quinazolinyl

20 and benzotriazinyl, indolizinyl, oxazolopyridyl, imidazopyridyl, naphthyridinyl, fndolinyl,
isochromanyl, chromanyl, tetrahydroisoquinolinyl, isoindolinyl, isobenzotetrahydrofuryl,
isobenzotetrahydrothienyl, isobenzothienyl, benzoxazoly!, pyridopyridyl,
benzotetrahydrofuryl, benzotetrahydrothienyl, purinyl, benzodioxolyl, triazinyl,
phenoxazinyi, phenothiazinyl, pteridinyl, benzothiazolyl, imidazopyridyl,

25 imidazothiazolyl, dihydrobenzisoxazinyl, benzisoxazinyl, benzoxazinyl,
dihydrobenzisothiazinyl, benzopyranyl, benzothiopyranyl, coumarinyl, isocoumarinyl,
chromonyl, chromanonyl, pyridyi-N-oxide tetrahydroquinolinyl, dihydroquinolinyl,

dihydroquinolinonyl, dihydroisoquinolinonyl, dihydrocoumarinyl, dihydroisocoumarinyl,

8-
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isoindolinonyl, benzedioxany!, benzoxazolinonyl, pyrrolyl-N-oxide, pyrimidinyl-N-oxide,
pyridazinyl-N-oxide, pyrazinyl-N-oxide, quinolinyl-N-oxide, indolyl-V-oxide, indolinyl-N-
oxide, isoquinolyl-N-oxide, quinazolinyi-N-oxide, quinoxalinyl-N-oxide, phthalazinyl-N-
oxide, imidazolyl-N-oxide, isoxazolyl-N-oxide, oxazolyl-N-oxide, thiazolyl-N-oxide,
indolizinyl-N-oxide, indazolyl-N-oxide, benzothiazolyl-N-oxide, benzimidazolyl-N-oxide,
pyrrolyl-N-oxide, oxadiazolyl-N-oxide, thiadiazolyl-N-oxide, triazolyl-N-oxide, tetrazolyl-
N-oxide, benzothiopyranyl-S-oxide and benzothiopyranyl-S, S-dioxide.

Heteroarylalkyl encompasses a non-cyclic alkyl group wherein a hydrogen atom bound to

a carbon atom, usually to a termina! C atom, 1s replaced by a heteroaryl group.

Heterocycloalkyl relates to saturated or unsaturated, non-aromatic mono-, bicyclic or
bridged bicyclic rings comprising 3 — 12 carbon atoms, which instead of one or more
carbon atoms carry heteroatoms, such as nitrogen, oxygen or sulphur. Examples of such
heterocyloalkyl groups are tetrahydrofuryl, pyrrolidinyl, pyrrolinyl, imidazolidinyl,
imidazolinyl, pyrazolidinyl, pyrazolinyl, piperidinyl, piperazinyl, indolinyl, isoindolinyl,
morpholinyl, thiomorpholinyl, homomorpholinyl, homopiperidinyl, homopiperazinyl,
homothiomorpholinyl, thiomorpholinyl-S-oxide, thiomorpholinyl-S,S-dioxide,
tetrahydropyranyl, tetrahydrothienyl, homothiomorpholinyl-S, S-dioxide, oxazolidinonyl,
dihydropyrazolyl, dihydropyrrotyl, dihydropyrazinyl, dihydropyridyl, dikydropyrimidinyl,
dihydrofuryl, dihydropyranyl, tetrahydrothienyi-S-oxide, tetrahydrothienyl-S, S-dioxide,
homothiomorpholinyl-S-oxide, 2-oxa-5-azabicyclo[2,2, 1 Theptane, 8-oxa-3-aza-
bicyclo[3.2.1]octane, 3.8-diaza-bicyclo[3.2.1]octane, 2,5-diaza-bicyclo[2.2.1]heptane,
3.8-diaza-bicyclo[3.2. 1loctane, 3.9-diaza-bicyclo[4.2.1]nonane and 2.6-diaza-

bicycio[3.2.2]nonane.

Heterocycloalkylalkyl relates to a non-cyclic alkyl group wherein a hydrogen atom bound

to a carbon atom, usually to a terminal C atom, is replaced by a heterocycloalkyl group.
The following Examples illustrate the present invention without restricting its scope.

General Procedure 1 (GP1): lodination of Pyrimidines or Pyridines

A solution of the pyrimidine or pyridine (1.0 eq.} in acetic acid is cooled to 0 °C and M-

9.
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iodosuccinimide (1.0 eq.) is added in one portion. The reaction mixture is stirred at RT

until conversion of the starting material is completed (2 - 6 h). The mixture is poured on

ice-cooled water and treated with a mixture of 5 % NaS;0; and 10 9% NaHCO». The

precipitate is filtered off, intensely washed with water and dried under vacuum at 40°C.
5 The crude product can be used without further purification or is further purified by

chromatography on silica gel using a CH;Cly/MeOH gradient.

General Procedure 2 (GP2): Senogashira Reaction

The halide (1.0 eq.) is dissolved in DMF or THF and PdCL(PPhs), (0.1 eq.) and Cul

(0.1 eq.) are added. Subsequently, tricthylamine (10.0 eq.) and finally the alkyne (1.5 eq.)
10 are added and the reaction mixture 1s stirred at 65 °C. The reaction 1s monitored by

LC-MS. If the iodide 1s not completed converted after 4 h, additional amounts of alkyne

are added in small portions. The product either precipitates from the reaction mixture (and

is filtered off and if necessary re-crystallized) and/or, after removal ofthe solvent, is

purified by preparative RP-HPLC.

15 General Procedure 3 (GP3): Desilylation of Alkynes
The TMS-alkyne (1.0 eq.) is dissolved in MeOH, K,COs (0.5 ¢q.) is added in one portion
and the reaction mixture is stirred at RT until conversion is complete (3 ~ 16 h). The
solvent is removed in vacuo, the crude product s dissolved in ethyl acetate and the organic
phase 1s extracted with water. The organic phase is dried, filtered off and the solvent

20 removed in vacuo. The product 1s either used without further purification or purified by

chromatography on silica gel using a DCM/MeOH or (cyclo-)hexane/ethyl acetate.

General Procedure 4 (GP4): Suzuki Coupling
The 4-chloropyrimidine (1.0 eq.) is dissolved in DME/water (20:1 v/v}, boronic acid
(1.3 eq.), K2CO5 (2.0 eq.) and Pd(PPhi)4 (0.2 eq.) are added and the reaction mixture 18

25 stirred for 4 h under reflux. In case the conversion of the starting material is not complete,
additional amounts of boronic acid and Pd-catalyst are added and the reaction is run over
night under reflux. After cooling to RT water 1s added. The precipitate is filtered off. In
cases where the product 1s not precipitated it 18 extracted with diethylether, the organic
phase 1s dried, filtered off, and the solvent removed under reduced pressure. The obtained

30  product can either be used without further purification or is purified by chromatography.

-10-
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General Procedure 5 (GPS): Oxidation of a Thioalkyl Group

The 2-methylsulfanyl-pyrimidine (1.0 eq.) is taken up in DCM, meta-chloroperbenzoic
acid (2.5 eq.) is added and the reaction mixture is stirred for one day. The reaction mixture
is filtered, washed with water and concentrated in vacuo. The crude product can be used

without further purification.

General Procedure 6 (GP6): Nucleophilic Substitution of 2-Sulfonylpyrimidines with
Amines

The starting material is dissoived in NMP, an excess of amine is added and the reaction
mixfure is heated in the microwave at 120-150 °C. After cooling to RT the product 1s

purified by NP-HPLC.

General Procedure 7 (GP7): Nucleophilic Substitution of 4-Chloropyrimidines with
Amines

The starting material is dissolved in NMP, an excess of amine 1s added and the reaction
mixture is heated in the microwave at 120-150°C. After cooling to RT the product 1s
purified by NP-HPLC.

General Procedure 8 (GP8): Saponification of Esters

The ester is taken up in either THF or dioxane, 1.1-1.5 eq. of IN NaOH are added and the
mixture is heated under reflux until reaction control shows complete conversion of the
starting material. The product etther precipitates from the reaction mixture and is used

without additional purification steps or can further be purified by chromatography.

General Procedure 9 (GP9): Amide Formation with Amines

To a mixture of 0.21 mmol starting material, 0.31 mmol TBTU or HATU and 0.42 mmol
Huenig’s base in 2 mL DMSO is stirred for 5 min. 0.31 mmol of amine is added and the
resultant mixture is stirred at room femp. over night. Purification is performed via

preparative RP-HPLC yielding after evaporation of the solvent the desired product.

General Procedure 10 (GP16¢) Amide Formation with Acid Chlorides
To a mixture of 0.13 mmol of starting material and 67 uL Huenig’s base in 2 mL THF is

added 0.26 mmol! acid chloride. The reaction mixture is stirred over night at RT. The

-11-
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solvent is evaporated and the residue is taken up in 1mL DMSO insoluble material is
filtered off and the resulting solution is purified via preparative RP-HPLC yielding after

evaporation of the solvent the desired product.

General Procedure 11 (GP11): Urea Formation with Isocyanates

5 To amixture of 0.16 mmol of starting material and 64.4 uL Huenig’s base in 2 mL THF is
added 0.49 mmol isocyanate. The reaction mixture is stirred over night at RT. The solvent
is evaporated and the residue is taken up in ImL DMSO insoluble material is filtered off
and the resulting solutfon is purified via preparative RP-HPLC yielding after evaporation

of the solvent the desired product.

10 General Procedure 12 (GP12); Urea Formation via Pre-activation of the Amine.
To a mixture of 0.34 mmol amine and 0.34 mmo! N, N’-carbonyldiimidazole and
0.34 mmol 1,8-diazabicyclof[5.4.0Tundec-7-ene is stirred for 10 min at RT. 0.32 mmol of
starting material are added in one portion. The reaction mixture is heated at 100 °Cfor 1 h
in the microwave. The solvent is evaporated and the residue is taken up in 1ml. DMSO

15 insoluble material is filtered off and the resulting solution is purified via preparative RP-

HPLC yielding the desired product.

General Procedure 13 (GP13): Amide formation with carbonic acids
To a mixture of 0.62 mmol carbonic acid, 0.93 ool TBTU and 1.2 mmol Huenig’s base
in 2 mL DMSQO is stirred for 5 min. 0.31 mmol of starting material 1s added and the

20 resultant mixture is stirred at RT over night. Purification is performed via preparative RP-
HPLC yielding after evaporation of the solvent the desired product.

Intermediates A

A-1) 5-fedo-3-trifluoromethyl-pyridin-2-ylamine

CF,
)\\\Y, NH,
f

25 The title compound is synthesized according to general procedure GP1 starting from 5.0 g

-12-
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(31 mmol) 3-trifluoro-2-amino pyridine and 6.9 g (31 mmol) NIS. Yield after precipitation
from the reaction mixture: 6.78 g (76%).

A=2) 5-Triflusromethyl-3-(ferf-butyl-oxyxcarbonyl)amino-phenyiboronic acid
HO._ OH
3
S

B
>L‘o/‘§ A,

5 A solution of 1.5 g (4.4 mmol) 3-bromo-3-trifluoromethyi-tert.-butyl-oxyxcarbonyl-aniline
and 1.2 mL (5.3 mmo?) triisopropylborate in a mixture of 4.5 mL dry THF / 10.5 mL dry
toluene is cooled to -70 °C under an inert atmosphere before 6.9 mL of a 1.6 M solution of
n-BuLi in hexane are added dropwise (syringe pump) over 30 min. The reaction mixture is
stirred for additional 50 min at -70 °C before the reaction temperature is allowed to rise to

10 =20 °C. After addition of 4.4 mL of 2.2 M HCI the reaction mixture warmed to RT and the
layers are separated. The organic phase is diluted with ethyl acetate, washed with brine (pH
of the aqueous phase < 3), dried over Na, S04, filtered off and the solvent 15 removed under
reduced pressurc. The product is purificd by PR-HPLC using an ACN/water gradient.
Yield: 635 mg (47 %).

15 A-3} 4-Chloro-5-iode-6-methylpyrimidin-2-ylamine

The title compound is synthesized according to general procedure GP1 starting from 10 g
(70 mmol) 2-amino-4-chloro-6-methylpyrimidine and 16 g NIS (70 mmol). Yield: 18 g

(95 %). The crude product is used in next steps without further purification.

20 A-~4) 2-Methyl-3-trimethylsilanylethynyl-pyridine

#
si

The title compound is synthesized according to general procedure GP2 starting from 2.0 g

~
-~

13-
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(11.6 mmol) 5-bromo-2-methy-pyridine and 2.3 mL (16.3 mmol) I-trimethylsityl-ethyne
using 68 mg (0.36 mmol) Cul, 305 mg (1.2 mmo]) triphenylphosphine, 213 mg |
(0.30 mmol) PACL(PPhs); and 18 mL (127 mmeol) tricthylamine in 18 mL dry THF. For
the work-up the reaction mixture is diluted with ethyl acetate, the organic phase 18
extracted with water and brine. The product is purified by chromatography on silica gel

using a hexane/ethyl acetate gradient. Yield: 1.5 g (68 %).

A-5) 5-Trimethylsilanylethynyl-pyridin-2-ylamine

The title compound is synthesized according to general procedure GP2 starting from 5.0 g
(28.9 mmol) 5-bromo-2-amino-pyridine and 5.7 mL (40.5 mmol) I-trimethylsilyl-ethyne
using 168 mg (0.88 mmol) Cul, 758 mg (2.9 mmol) triphenylphosphine, 533 mg

(0.76 mmol) PdCl(PPhs), and 40 mL (288 mmol) triethylamine in 40 mL dry THF. For
the work-up the reaction mixture is diluted with ethyl acetate and small amounts of
cyclohexane, the organic phase is extracted with water and brine. The product is purified

by chromatography on silica gel using hexanc/ethyl acetate (10/1 v/v). Yield: 5.0 g (91 %).

A-6) Methyl-(5-trimethylsilanylethynyl-pyridin-2-yi)-amine

A

s

The title compound is synthesized according to general procedure GP2 starting from 4.3 g
(23.0 mmol) 5-bromo-2-methylamino-pyridine and 4.5 mL (32.2 mmol) I-trimethylsilyl-
cthyne using 134 mg (0.71 mmol) Cul, 601 mg (2.3 mmol) triphenylphosphine, 420 mg
(0.60 mmol) PACI,(PPhs), and 32 mL (101 mmol) triethylamine in 40 mL dry THF. For
the work-up the reaction mixture is diluted with ethyl acetate and small amounts of
cyclohexane, the organic phase is extracted with water and brine. The product is purified

by chromatography on silica gel using a hexane/ethyl acetate gradient. Yield: 4.0 g (85 %).

_14-
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A=-T) Ethyl—(S-trimethyisi}anylethynyl«pyridim2~yl)~amine

& N~
S N
,/?4
The title compound is synthesized according to general procedure GP2 starting from
909 mg (4.5 mmel) 5-bromo-2-ethylamino-pyridine and 0.89 mL (6.3 mmol) 1-trimethyi-
5 silyl-ethyne using 26 mg (0.13 mmol) Cul, 118 mg (0.45 mmol) triphenylphosphine,
82 mg (0.12 mmol) PACL{(PPhs); and 6.3 mL (45.0 mmol) triethylamine in 7 mL dry THF.
For the work-up the reaction mixture is dikuted with ethyl acetate and small amounts of
cyclohexane, the organic phase is extracted with water and brine. The product is purified
by chromatography on silica gel using a hexane/cthyl acetate gradient. Yield: 980 mg
10 {99 %).

A-8) 5-Trimethylsilanylethynyl-pyridin-3-ol

OH
e
S N
P
\.‘/
Si

7]
The title compound is synthesized according to general procedure GP2 starting from 2.0 g
(11.6 mmol) 5-bromo-3-hydroxy-pyridine and 2.3 mL (16.2 mmeol) 1-trimethylsilyl-ethyne

15 using 66 mg (0.3 mmol) Cul, 303 mg (1.2 mmol) triphenyiphosphine, 243 mg (0.3 mmol)
PdCL(PPhs), and 19 mL (139 mmol) tricthylamine in 20 mL dry THF. For the work-up the
reaction mixture is diluted with ethyl acetate and small amounts of cyclohexane, the
organic phase is extracted with water and brine. The product is purified by chromatography
on silica gel using a DCM/MeOH gradient. Yield: 2.0 g (91 %).

-15-
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A-9) 5-Trimethylsilanylethynyl-pyridin-3-vlamine

The title compound is synthesized according to general procedure GP2 starting from 2.0 g
(11.6 mmol) 5-bromo-3-amino-pyridine and 2.3 mL (16.2 mmol) 1-trimethylsilyl-ethyne
5 using 66 mg (0.3 mmol) Cul, 303 mg (1.2 mmol) triphenylphosphine, 243 mg (0.3 mmol)

PdCI;(PPhs); and 19 mL (139 mmol) triethylamine in 20 mL dry THF. For the work-up the
reaction mixture is diluted with ethy! acetate and small amounts of cyclohexane, the
organic phase is extracted with water and brine. The product is purified by chromatography
on silica gel using a DCM/MeOH gradient. The product precipitated on the column and

10 was subsequently extracted from the silica gel with pure MeOH. Yield: 2.0 g (91 %).

A-10) 5-Trimethylsilanylethynyl-1LH-pyrazolo[3.,4-b] pyridine

The title compound is synthesized according to general procedure GP2 starting from 1.0 g
(5.1 mmol) 5-bromo-1H-pyrazolo[4,5-b]pyridine and 1.0 mL (7.1 mmol) I-trimethylsilyl-

15 ethyne using 29 mg (0.15 mmol) Cul, 133 mg (0.51 mmol) triphenylphosphine, 106 mg
(0.15 mmo}) PACL(PPhs); and 8.4 mL (60.6 mmol) triethylamine in 8 mL dry THF. The
formed precipitate is filtered off and the product is purified by RP-HPLC using an
ACN/H,0 gradient. Yield: 542 mg (50 %).
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A-11) 5-Trimethylsilanylethvnyl-1 H-pyrrolo{2,3-b|pyridine

The title compound is syﬁthesized according to general procedure GP2 starting from 3.0 g
(15.2 mamol) S-bromo-1H-pyrrolo]2,3-Blpyridine and 3.0 mL (21.3 mmol) 1-trimethyl-

5 silyl-ethyne using 87 mg (0.46 mmol) Cul, 400 mg (1.5 mmol) triphenylphosphine,
312 mg (0.46 mmol) PdC1:(PPhs), and 25.4 mL (182 mmol) triethylamine in 25 mL dry
THE. The formed precipitate is filtered off and the product is purified by chromatography
on silica gel using a DCM/MeOH gradient. Yield: 3.05 g (94 %).

A-12) 6-Trimethylsilanylethynyl-3H-imidazo{4,5-b]pyridine

N=y
NH

H

10
The title compound is synthesized according to general procedure GP2 starting from 1.2 ¢
(6.1 mmol) 5-bromo-3H-imidazo[4,5-b]pyridine and 1.2 mL (8.4 mmol) 1-trimethylsilyi-
ethyne using 34 mg (0.18 mmol) Cul, 159 mg (0.61 mmol} triphenylphosphine, 128 mg
(0.18 mmol) PACL{PPhs), and 10.1 mL (72.7 mmol) triethylamine in 10 mL dry THF. The

15 formed precipitate is filtered off and the product is purified by RP-HPLC using an
ACN/HL0 gradient. Yield: 606 mg (46 %).

A-13) 5-Ethynyl-2-methyl-pyridine

=

i
S| X HCI
A

The title compound is synthesized according to general procedure GP3 starting from 2.2 g
20 (12 mmol) 2-methyl-5-trimethylsilanylethynyl-pyridine (A4) and 0.80 g (5.8 mmol)
K,CO; in 13 ml. McOH. The crude product is purified by chromatography on silica gel
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using a cyclohexane/ethyl acetate gradient. The product is extracted from the organic phase

with 1 N HCl and isolated as the hydrochloride after lyophilization. Yield: 1.3 g (73 %).

A-14) 8-Ethynyl-2-amino-pyridine

Lh

The title compound is synthesized according to general procedure GP3 starting from 5.5 ¢
(29 mmol) 5-trimethylsilanylethynyl-pyridin-2-ylamine (AS) and 2.0 g (14 mmol) K;COs
in 30 mL. MeOH. The product is purified by chromatography on silica gel using a
hexane/ethyl acetate gradient. Yield: 2.9 g (85 %).

A-15) (5-Ethynyl-pyridin-2-yl)-methyl-amine

The title compound is synthesized according to general procedure GP3 starting from 1.5 ¢
(7.3 mmol) methyl-(5-trimethylsilanylethynyl-pyridin-2-yl)-amine (A6) and 507 mg

(3.7 mmol) KoCO; in 10 mL MeOH. Yield: 698 mg (56 %) after chromatography on silica
gel.

15 A-16) (5-Ethynyl-pyridin-2-yl)-ethyl-amine

The title compound is synthesized according to general procedure GP3 starting from 980
mg (4.5 mmol) TMS-alkyne and 310 mg (2.3 mmol) K,CO; in 6 mL MeOH. Yield: 388

mg (59 %) after chromatography on silica gel.
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A-17) 5-Ethynyl-pyridin-3-o}

The title compound is synthesized according to general procedure GP3 starting from 2.0 g
(10.5 mmol) TMS-alkyne and 722 mg (5.2 mmol} K,CO; in 10 mL MeOH. Yield: 804 mg
(49 %) after chromatography on silica gel.

A-18) 3-Ethynyl-pyridin-3-ylamine

NH

2
/é x HCI
N
&

The title compound is synthesized according to general procedure GP3 starting from 2.0 g
(11 mmol) TMS-alkyne and 722 mg (5.2 mmol) K;CO; in 10 mE MeOH. Yield: 1.2 g

(74 %} after chromatography on silica gel and precipitation from dioxane/HCL

A-19) 5-Ethynyl-1 H-pyrazolo[3.4-b]pyridine

The title compound is synthesized according to general procedure GP3 starting from
542 mg (2.5 mmol) TMS-alkyne and 174 mg (1.3 mmol} K2CO:z in 6 ml. MeOH. Yield:
330 mg (92 %) after extraction.

A-26} S5-Ethynyl-1 H-pyrrole{2,3-bpyridine

—

NH
2

|
2N
#Z

The title compound is synthesized according to general procedure GP3 starting from 3.1 g

(14 mmol) TMS-alkyne and 983 mg (7.1 mmol) KoCOs in 15 mL MeOH. Yield: 1.2 g

(61 %) after chromatography on silica gel.
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A-21) 6-Ethynyl-3H-imidazo[4,5-b]pyridine

3

NH

W
"

The title compound is synthesized according to general procedure GP3 starting from 706
mg (3.3 mmol) TMS-alkyne and 227 mg (1.6 mmol) K,COs in 6 mL MeOH. Yield:
5 491 mg (94 %) after extraction.

A-22) 4-Methyl-6-(3-triflucromethyl-phenyl}-pyrimidin-2-ylamine

The title compound is synthesized according to general procedure GP4 starting from 2.0 g
(14 mmol) 2-amino-4-chloro-6-methyl pyrimidine and 3.4 g (18 mmol) 3-trifluoromethyl-
10 phenyl boronic acid. Yield after extraction: 5.0 g (99 %).

A-23} 4-Methyl-6-(3-cyanro-phenyi}-pyrimidin-2-viamine

—

“\ 4
3
=

The title compound is synthesized according to general procedure GP4 starting from 2.0 g
(14 mmol) 2-amino-4-chloro-6-methyl pyrimidine and 2.7 g (18 mmol) 3-cyano-phenyl
15 boronic acid. Yield after extraction and crystallization from diethylether: 3.2 g (100 %).

A-24) 4-Methyl-6-(3-methyl-phenyl)-pyrimidin-2-ylamine

H,N

N 4

The title compound is synthesized according to general procedure GP4 starting from 2.0 g
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(14 mmol) 2-amino-4-chloro-6-methylpyrimidine and 2.5 g (18 mmol) 3-methyl-phenyl
boronic acid. Yield after extraction and re-crystallization from diethylether: 4.1 g (>100 %,

approximately 70 % pure).

A-25) 4-Methyl-6-(3,5-dimethyl-phenyl)-pyrimidin-2-ylamine

A

H,NT N

L

The title compound is synthesized according to general procedure GP4 starting from 2.0 g
{14 mmol) 2-amino-4-chloro-6-methy! pyrimidine and 2.7 g (18 mmol} 3,5-dimethyl-
phenyl boronic acid. Yield after extraction and crystallization from diethylether: 3.2 g

(75 %, approximately 70 % pure).

10 A-26) 4-Methyl-6-(4-methanesulfonylphenyl)-pyrimidin-2-ylamine

The title compound is synthesized according to general procedure GP4 (A) starting from

1.5 g (10 mmol) 2-amino-4-chloro-6-methyl pyrimidine and 2.7 g (14 mmol) 4-sulfonyl-

phenyl boronic acid. After treatment of the precipitated product with diethyl ether 2.3 g
15 {75 %) of the desired product are obtained.

A-27) 5-Todo-4-methyl-6-(3-trifluoromethyl-phenyl)-pyrimidin-2-ylamine

The title compound is synthesized according to general procedure GP1 starting from 5.0 g
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(14 mmol) 4-methyl-6-(3-trifluoromethyl-phenyl}-pyrimidin-2-ylamine and 3.3 g
(15 mmol) NIS. Yield after chromatography on silica gel with DCM/MeOH: 3.8 g (73 %).

A-28) 5-lodo-4-methyl-6-(3-cyano-phenyl)-pyrimidin-2-ylamine

)l\/ CN

5 The title compound is synthesized according to general procedure GP1 starting from3.2 g
(12 mmol) 4-methyl-6-(3-cyano-phenyl)-pyrimidin-2-ylamine and 2.8 g (13 mmol) NIS,
Yield after chromatography on silica gel with DCM/MeOH: 3.5 g (78 %).

A-29) 5-Jedo-4-methyl-6-(3,5-dimethyl-phenyl)-pyrimidin-2-ylamine

10 The title compound is synthesized according to general procedure GP1 starting from 3.2 ¢
(11 mmol} 4-methyl-6-(3,5-dimethyl-phenyl}-pyrimidin-2-ylamine and 2.5 g (11 mmol)
NIS. Yield after chromatography on silica gel with DCM/MeOH: 1.1 g (31 %).

A-30) S-lodo-4-methyl-6-(4-methanesulfonyl-phenyl)-pyrimidin-2-ylamine

15  The title compound is synthesized according to general procedure GP1 starting from2.3 g
(7.9 mmol) 4-methyl-6-(4-sulfonyl-phenyh)-pyrimidin-2-yiamine and 1.8 g (7.9 mmol)
NIS. Yield after precipitation from the reaction mixture with water: 3.1 g (91 %).

A-31) 4-Chloro-6-methyl-5-pyridin-2-ylethynyl-pyrimidin-2-ylamine

20



NI H NN40 CH, F 319 1.11 No. Educt Structure [WM+ tRet [mini 70 A-32 ] CH,N i H,NNisO NCH, H
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The title compound is synthesized according to general procedure GP2 starting from 1.5 g
(5.6 mmol) 4-chloro-5-iodo-6-methyl-pyrimidin-2-ylamine (GP3) and 0.84 mL (8.4 mmol}
2-ethynyl-pyridine using 106 mg (0.57 mmol) Cul, 390 mg (0.56 mmol) PdCl;(PPhs); and

5 7.8 mL (56 mmol) triethylamine in 10 mL dry DMF. Additional amounts are added after
24 h and 48 h reaction time, respectively. For the work-up the solvent i1s removed in vacuo
and the product is purified by chromatography on silica gel using a DCM/MeOH gradient.
Yield: 2.0 g (>100 %, approximately 70 % pure).

A-32) 4-Chloro-6-methyl-5-pyridin-3-ylethynyl-pyrimidin-2-ylamine

A
o HNTONTTC

The title compound is synthesized according to general procedure GP2 starting from 4.0 g
(13 mmol) 4-chloro-3-iodo-6-methyl-pyrimidin-2-ylamine (GP3) and 2.0 g (19 mmol)
3-ethynyl-pyridine using 282 mg (1.5 mmoly Cul, 1.0 g (1.5 mmol) PdCL{PPhs), and
21 mL (148 mmol) triethylamine in 200 mL dry DMF. For the work-up the reaction

15 mixture is concentrated in vacuo before water is added. The precipitate is collected, dried
at 40 °C and crystallized from MeOH/H-0. Yield: 3.0 g (83 %).

A-33) 5-(6-Amino-pyridin-3-ylethynyl)-4-chloro-6-methyl-pyrimidin-2-ylamine

NH,

]
S
A

The title compound is synthesized according to general procedure GP2 starting from 1.5 g

20 (5.7 mmol) 4-chloro-5-iodo-6-methyl-pyrimidin-2-ylamine (GP3) and 1.7 g (15 mmol)

23-



74 A-32 CH,..,....N H,”N 11) 330 0.88 75 A-32 I CN N 112INN 010 CH, H3CN 372 0.98 No. Educt
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2-armino-3-ethynylpyridine (GP15) using 106 mg (0.56 mmol) Cul, 390 mg (0.56 mmo})
PdCl(PPhs), and 8 ml. {55 mmol) tricthylamine in 12 mL dry DMF. For the work-up
water is added to the reaction mixture. The precipitate is collected, dried at 40 °C and re-

crystallized from MeOH. Yield: 1.5 g (83 %, approximately 80 % pure).

5 A-34) 3-(2-Aming-4-chioro-6-methyl-pyrimidin-S-ylethynyi)-phenol

e oH
v~
HZN/]\N/

The title compound is synthesized according to general procedure GP2 starting from 1.5 g

Cl

(5.7 mmol) 4-chioro-5-iodo-6-methyl-pyrimidin-2-ylamine (GP3) and 986 mg (8.4 mmol)
3-cthynyl-phenol using 106 mg (0.56 mmol) Cul, 390 mg (0.56 mmol) PdCL(PPh;), and
10 8 mL (55 mmol) triethylamine in 12 mL dry DMF. For the work-up the solvent is removed
in vacuo and the product is purified by chromatography on silica gel (DCM/MeOH
gradient) and subsequently RP-HPLC (ACN/H,O gradient). Yield: 419 mg (29 %).

A-35) 4-Chloro-6-methyl-5-trimethylsilanylethynyl-pyrimidin-2-ylamine

I
_ si
NJ{
P
HNT N et

15 The title compound is synthesized according to general procedure GP2 starting from 5.0 g
{19 mmol) 4-chloro-5-iodo-6-methyl-pyrimidin-2-ylamine (GP3) and 3.6 mL (26 mmol)
trimethylsilylethyne using 352 mg (1.9 mmol) Cul, 485 mg triphenylphosphine
(1.9 mmel), 1.3 g (1.9 mmo!l) PACl;(PPhs), and 26 mL (185 mmol) tricthylamine in
100 mL dry DMF. For the work-up the solvent is removed in vacuo and the product is

20 purified by RP-MPLC (ACN/H,O gradient). Yieid: 1.6 g (38 %).
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A-36) 4-(3-Trifluoromethyl-phenyl)-6-methyl-5-trimethylsilanylethynyl-pyrimidin-2-

viamine
|
Si\
[\1 s
ka’l‘M/ CF,

The title compound is synthesized according to general procedure GP2 starting from 1.7 ¢

5 (7.0 mmol) 4-chloro-6-methyl-5-trimethylsilanylethynyl-pyrimidin-2-ylamine (A-35) and
2.7 g (14 mmol) 3-trifluorophenylboronic acid using 571 mg (0.70 mmol) PdCly(dppf).
and 3.4 g (11 mmol) Cs,CO5 in a mixture of 36 mLL THF/3.3 mL water. For the work-up
the solvent is removed in vacuo and the product is purified by chromatography on silica
{DCM/MeOH gradient). Yield: 1.23 g (50 %).

10 A-37) 5-Ethynyl-4-(3-trifluoromethyl-phenyl)-6~-methyl-pyrimidin-2-ylamine

The title compound is synthesized according to general procedure GP3 starting from 1.2 ¢
(3.5 mmoi) 4-(3-trifluoromethyl-phenyl)-6-methyi-3-trimethylsilanylethynyl-pyrimidin-2-
ylamine (A-36) and 120 mg (0.87 mmol) potassium carbonate in 5 mL MeOH. After

15 stirring for 2 h at RT, the reaction mixture is diluted with DCM and the organic phase is
extracted with water. The organic phase is dried over NGP,SO, and the solvent is removed

in vacuo. Yield: 523 mg (54 %).
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i CH, 318 0.99 84 A-30 CH3OH NI H2NNOH C 11 381 085 A-30 H411 OHN A, H,NN. -:..-H,C'8
380 1.50 Intermediates B B-I) 6-Chloro-5-iodo-pyrimidine-2,4-diamine NH2 H,N1N CI The title
compound i&,&)ﬁ@{%ﬂ;g‘g according to general procedure GPI starting fropg-22:0R6k/s3-mmol)
6-chLoro-pyrimidine-2,4-diamine and 39 g (173 mmol) NIS. Yield after precipitation of the product from
water: 38.8 g (83 %). WO 2010/012740PCT/E22009/059763 B-2) 6-Chlo
0-5-pyridin-3-ylethynyl-pyrimidine-2,4-diamine The title compound is synthesized according to general
procedure OP2 starting from 1.0 g (3.7 mmol) 6-chloro-5-iodo-pyrimidine-2,4-diamine, 494 g (4.79
mmol) 3-ethyrlglgg)ridine 570 mghéo.37 mmol) Cul, 259 mg (0.37 mmol) PdC12(PPh3)2 and 85 mL
triethylamine i-6% diCalfeBrmesifary kRBF B SR by EHBR RIS AR BR ey Bkt mg (s8
%). B-3) 5-(6-fatinigepyridin-3-ylethyny0-6-chloro-pyrimidine-2,4-diamine NH, H,NNCI The title
compound is synthesized according to general procedure GP2 starting from 10850 mg (3.1 mmol)
6-chloro-5-iodo-pyrimidine-2,4-diamine, 2.2 g (19 mmol) 5-ethyny1-2- amino-pyridine, 59 mg (0.31
mmol) Cul, 218 mg (0.31 [) PAC12(PP102 and 21 mL triethylamine in 25 mL dry DMF. Yield after
purification by RP-EFRLC#720 mg (88 %). B-4) 3-(2,4-Diamino-6-chloro-pyrimidin-5-ylethyny1)-phenol
15The title compolfind is synthesized according to general procedure GP2 starting from 500 mg (1.8
mmol) 6-chlord:%-iotlo-pyrimjdine-2,4-diamine, 827 mg (7 0 mmol) 3-ethynyl-phenol, 35 mg (0.19
mmol) Cul, 129 mg (0.19w#nglyPdC12(PPh3)2 and 4 1 nil, triethylaminc in 4 mL dry DMF. Yield after
purification by RP-HPLC: 512 $hg (100 %).

The title compound is synthesized according to general procedure GP2 starting from 3.0 g
5 (7.7 mmol) 5-iodo-4-methyl-6-(4-methanesulfonyl-phenyl)-pyrimidin-2-ylamine {A-33)
and 1.6 mL (12 mmol) trimethylsilylethyne using 147 mg (0.77 mmol) Cul, 541 mg (0.77
mmol) PACL(PPh;); and 11 mL (7.7 mmol) tricthylamine m {8 mL dry DMF. For the
work-up the solvent is removed in vacuo and the product is purified by chromatography on

silica (DCM/MeOH gradient). Yield: 2.45 g (71 %, approximately 80 % pure).

10 A-39) 5-Ethynyi-4-(4-methanesulfonyl-phenyl)-6-methylpyrimidin-2-ylamine

The title compound is synthesized according to general procedure GP3 starting from 2.7 g
(6.0 mmol) 4-(4-methanesulfonyl-phenyl)-6-methyl-5-trimethylsilanylethynyl-pyrimidin-
2-ylamine (A-36) and 415 mg (3.0 mmol) potassium carbonate in 40 ml, MeOH. After

15 stirring for 2 h at 0 °C the precipitated product is filtered off and dried over night at 40 °C.
The product is treated with water, filtered off and dried again. Yield: 1.8 g (83 %).
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WO 20101012740PCT1EP20091059763 B-5) 6-(3-Trifluoromethyl-phenyl)-pyrimidine-2,4-diamine
The title compound is synthesized according to general procedure OP4 (A) starting from 1.3 8(9.0
mmol) 6-ch{9@29ygj{5§1§qme-2,4-diamine, 2.2 g (12 mmol) 3-trifluorophenyl p-harpnicasids 260 mg
Pd(PPh3)4 and 7.7 mL 2 M aqueous solution of 1C2C0O3 and 26 mL dimethoxyethane. Yield after
chromatography by RP-EIPLC: 1.25 g (55 A). B-6)
5-lodo-6-(3-trifluoromethyl-phenyl)-pyrimidine-2,4-diamine The title compound is synthesized
according to general procedure GP1 starting from 1.8 g 10(7.1 mmol)
6-(3-trifluoromethyl-phenyl)-pyrimidine-2,4-diamine and 1.8 g (7.8 mmol) NIS. Yield: 2.0 g (74 %). B-7)
2 Methylsufarty 108 G G BIEEHS DY R AP YRR sGtH  E lfesized
according to gepssatyragedure GP4 (C) starting from 1S1.0 g (5.7 mmol)
6-chloro-2-methylsulfanyl-pyrimidin-4-ylarnine, 1.4 g (7.4 mmol) 3-trifluorophenylboronic acid, 164 mg
Pd(PP113)4 and 1.6 g (11 mmol) K2CO3 in a DME/water mixture 16/5 v/v). The solvent is removed
under reduced pressyre, the crude product separated between water and ethyl acetate. The organic
layer is separated'jdrd over NGP2S04 and filtered off. The solvent is removed under reduced
pressure. ThergRideN 'l@' ¢t i$ used without further purification. Yield: 2.14 g (100 %). WO
2010/012740PCT/EP2009459763 8-8)
5-lodo-2-methylsulfanyl-6{3dgifluoromethyl-pheny0-pyrimidin-4-ylamine  The title compound is
synthesized according to general procedure GP2 starting from 2.0 g (7.0 mmol) _
2-methylsulfaryt-BUG TR RPHRER I RS R ZSNEHiRR S e 5 5 (Y G HIRS RIS, Yield
aft(%r precﬁpitaﬁ@dﬂ h%?l?S(ﬁ@l%’@)ngaﬁﬁonﬁ—ﬁwﬁioro—%nzcthyilpyrimidine eindh2.7 g0(14 mmol) I
5-(6-Amino-pyridin-3-ylethyny1)-2-methylsulfanyl-6-(3-trifluoromethyl-pheny0- pyrimidin-4-ylamine
b1, The tie SO DG S ATHEEr S LOE8 G DT SO o #5m 850 10me
(2.1 nunol) 5-ipddrRtiaifydipitiamtyteon @ ritokameibtytbe nydiypy pivdird Yytadnine, dnbg ¢12.4
mmol) 5-ethy kaf%%no-p)@'gi@%% mg (0.21 mrnol) Cu!, 145 mg (0.21 mmol) PdC12(PPh3)2 and
2.9 mL triethylammein r{i MF. Yield after purification by RP-HPLC: 427 mg (52 %).  8-10)
5-(6-Amino-pyridin-3-ylethyny0-2-methanesultony1-6-(3-trifluoromethyl15phenyl)-pyrirnidin-4-ylamine
NH, m-CPBAASHY I#d2s\oninmbticd adideethyapasinidmot-11bg-tpiBupraawethyl-phenyli-
5-(6-ami@@pyrégyﬁéﬂkemwyg)f%@@ﬁgwgyIfanyl-6-(3-trifluorornethyl-phenyl)-pyrimidin-4-y|amine in
100 mL DCM. After stirring for 48 h at Rl additional 215 mg m-CPBA are added and WO
20t0/012740PCT/EP2009/059763 the mixture is stirred for additional 24 It A mixture of sullone and
sulfoxide is forwed. The precipitate is filtered off and washed with DCM (510 mg). Additional product is
isolated from the ligguid] phase after extraction with water and removal of the solvent from the organic
phase. Yield: &4 FOOPOYB §amples 86- 139 Examples 86 - 139 are synthesized according to the
general procedures GP24S@nogashira reaction), GP4 (Suzuki coupling) or GP6 (nucleophilic
displacement) outlined ab@yg, The appropriate halides required for synthesis can be deduced from the

table of examples. No. Educt Structure [M+H]4 tRet [min] 86
The title compound is synthesized according to general procedure GP1 starting from

550 mg (1.5 mmol) [3-(2-amino-6-methyl-pyrimidin-4-yl)-5-trifluoromethyl-phenyl]-
carbamic acid fert-butyl ester (GP40) and 336 mg (1.5 mmol) NIS. Yield: 733 mg (99 %).
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A-42) {3-]2-Amino-5-(6-amino-pyridin-3-ylethynyl)-6-methyl-pyrimidin-4-vi|-5-

trifiueromethyl-phenyl}-carbamic acid fert-butyl ester

7 | NH,
S N
=
NI ==
== CF
HEN/L‘N s
NHBoc

The title compound is synthesized according to general procedure GP2 starting from

733 mg (1.5 mmol) [3-(2-amino-5-iodo-6-methyi-pyrimidin-4-yl)-5-trifluoromethyl-
phenyl]-carbamic acid fert-butyl ester (A-41) and 262 mg (2.2 mmol) 2-armino-5-ethynyl-
pyridine (A-15) using 28 mg (0.15 mmol) Cul, 104 mg (0.15 mmol) PdCL(PPhs); and

2 mL (15 mmol) tricthylamine in 14 mL dry DMF. For the work-up the solvent is removed
in vacuo and the product is purified by chromatography on silica gel (DCM/MeOH
gradient). Yield: 632 mg (88 %).

A-43) 5-(6-Amino-pyridin-3-vlethynyl}-4-(3-amino-5-trifluoromethyi-phenyl)-6-
methyl-pyrimidin-2-ylamine
7 ! NH

N
’//, R

|\Jl =
HZN/I\N/ s

2

N,
The title compound is synthesized starting from 632 mg (1.3 mmol) {3-[2-amino-5-(6-
amino-pyridin-3-ylethynyl)-6-methyl-pyrimidin-4-yi]-5-trifluoromethyl-phenyl} -carbamic
acid fert-butyl ester (A-42) by treatmment with a 4 M solution of HCl in dioxane. After

completion of the reaction the solvent is removed in vacuo followed by extraction with

" DCM and a saturated aqueous solution of NaHCOs;. Yield: 310 mg (62 %).
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| H2NNO F F 369 1.25 91 B-4 NH,l. OH | H,NN 304 1.41 92 B-2 H,N ..---- '--.. H2Ni NO c? C H3 332
0.92 93 B-2 NH, N ).N H2NO O FF 372 1.09 94 B-2 n NI H, rN H,N-A" Nii N-fr""..-CH,N A"\ 1---0/ H,C

307 0.85 958510, Nk smig HONINHF PCT/EP2009/059763

A-~44) 3-(2-Amino-4-chioro-6-methyl-pyrimidin-5-ylethynyl)-phenol

NH
Z
N
=
NN

A2

HN NT TCI

The title compound 1s synthesized according to general procedure GP2 starting from

500 mg (1.9 mmol) 4-chloro-5-ioda-6-methyl-pyrimidin-2-ylamine (GP3) and 396 mg (2.8
5 mmol) 5-ethynyl-1H-pyrroto{2,3-b]pyridine (A-20) using 35 mg (0.19 mmol) Cul, 130 mg

(6.19 mmol) PACL(PPh:), and 2.6 ml (19 mmol) tricthylamine in 6 mL diy DMF. The

product precipitates from the reaction mixture, is filtered off and washed with DMF. Yield:

436 mg (75 %).

A-45) 4-Chloro-6-methyl-5-(3-methyl-3H-imidazol-4-ylethynyl)-pyrimidin-2-ylamine

N

[Y

L N

vy
HQN/‘\N/ c!

16
The title compound is synthesized according to general procedure GP2 starting from 1.4 g

(5.3 mmol) 4-chloro-3-iodo-6-methyl-pyrimidin-2-ylamine (A-3) and 900 mg (8.5 mmol)
5-ethynyl-1-methyl-1H-imidazole using 10 mg (0.05 mmol) Cul, 112 mg (0.03 mmol)
PAdCL(PPh:),, 5.3 mL (5.3 mumol) of 9-methoxy-9-BBN and 1.3 mL (9.5 mmol)

15 triethylamine in 125 mL degassed and dry acetonitril, The product precipitates from the
reaction mixture and is filtered off. Yield: 780 mg (54 %).

Examples 1 - 86

Examples 1 to 86 are synthesized according to the general procedures GP2 (Sonogashira
reaction), GP4 (Suzuki coupling) or GP6é (nucleophilic displacement) as outlined above.
20 The appropriate halides required for synthesis can be deduced from the table of the

exampies.
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1110 H F F 469 1.89 No. Educt Structure [M+H]4 tRet [min] 96 3-2 NHN N)-A H2N'N------ 288 1.55

97 3-2 NH-, N ".---" --- "-"3'N---- 1,) &2 316 1.04 98 3-2 NH,N.N N-.. , IPH,NN 339 0.94 99 B-4 NH,10
OHN HZNME 5(50%}71%71‘093 100 PCT/EP2069/059763
No. Educt Structure IM+H]" tres [N
i A-37 384 2.40
2 A-29 344 1.98
3 A-27 384 2.06
N
|
CH, ~ S on
N7 =
, E
4 A-27 o A 371 1.32
F
£ F
5 A-43 481 1.04
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3-3 NH" NH,N N i HpN40 328 1.49 101 3-2 NH,N N.--. 1 H2NN H, 302 1.00 102 3-6 ..--- N1 H2NNs, F
H,C, 1 NH IN 399 2.00 No. Educt Structure [M+H]+ tRet [min] 103 B-6 NH, ,-- N,, A H,NN10 F F N.N

F 356 1.86 \%%2%-@912740 PCT/EPZG09/039763
No. Educt Structure [M+H]" tret [Min]
6 A43 463 1.38
7 A-28 327 1.67
I
N
8 A-29 331 1.22
9 A2Y 370 1.90
16 A-37 369 2.14
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NH,IN V N N. -U-- H,NN40 H,CiO CH, 346 1.05 105 B-2 NH'N V V N N, AN N40 380 1.12 106 B-2 |
NH,N, N NN. 1 H2NN40 339 0.88 107 B-2 H, V N N. I H,NN40 ? CH, 318 0.96 108 B-6 NH, N N. A ."

H2NNIb F RE 3 oo 26 46NO- PCT/EP2009/059763
No. Educt Structure [M+HT" tret [Min]
S
oH
N7 Z
11 A-28 L O 341 1.79
il
12 1 A28 328 1.14
13 A-43 453 1.87
14 A-39 448 1.84
15 A-30 394 1.66
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Educt Structure [M+H]4 tRet [min) 109 8-6 HO ao, H, ..--- NI H,NNisFF 3631.11 1108-6 NHNH
NNsoFF 411 355250111 B-4 NH,le OH N1 H2NN i CH, 334 1.62 112 8-2 NH, 1". H,NNis | --".N

N 313 160“’0 2010/012740 PCT/EP200%/059763
No. Educt Structure [M+H]" tret [Min]
16 A-39 379 1.69
17 A-30 405 1.58
7
CH, N
&
[N
18 A-32 P 305 1.06
H,NT N
F
19 A-32 333 1.10
"\
s
=
N CH,
20 A-45 y N/KN/ 358 1.04
2
F
F F
21 A-32 378/379 0.94
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113 B-6 NH, ..--- 1 H2NNVAF ,.NFF 371 1.76 114 8-10 NN, cNI' CHHSIF F N F H 427 2.28 No.

Educt Structure [M+Fi]4 tRet [min] 115 8-10 NH, NINOIPF\F F N H 428 1.68 116

WO 2010/012740 PCI/EP2009/059763
No. Educt Structure [M+H] fret [MinN]
3
OH S\
Pz
o
22 A-32 H,N N” 345 1.05
i
CH,
23 A-32 331 1.03
B
CH3 ,; '\“
24 A-45 /N'L = Ch, 291 0.80
H,N N7 E\
s
N
B
H
3 / N
N R Z EHS
25 A-45 L. 304 0.98
H,NT TN
Ch,
B
CH
N % Z E:Hs
26 A-45 A 320 0.94
el
HO
A\
CH, P }N>
N7 Z E:Hs
27 A-45 A - 315 0.92
HNT TN .
4
N
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8-10NH 7H2N N --11-NF7\40 FF N H 468 1.91 117 8-10 NH N H0,222,-, IPF F\ N H, 415 1.76
118 8-2 INNH2 N"--AH,N 3130,941298-27NH2NNAH21FFF

WO 2010/012740 PCT/EP20G9/059763
No. Educt Structure IM+H]" tret [inN]
"
CH, [ N>
Z 3
N7 R CH,
28 A-45 0 368 0.86
HNT N
o
3
CH, N
i
NT ™=
29 A-32 R 303 0.81
HNT N
OH
30 A-32 335 1.06
@
CH, 2N
=
31 A-32 )NI\\ 305 1.01
H N7 N
F
32 A-32 288 (.89
7
CH, > SN
r\% =
33 A32 N 344 0.92
Hsc\l_rNH
O
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356 1.08 120 B-2 ..---%---, tl NH2 N1")"™ .11.c--1--, 11,NIN1*--1 Hr-C--7 302 0.95 No. Educt
Structure [M+Hr tRet [mini 121 B-4 NH240 OH N'.., i H2NNsoCF 337 1.85 122 B-4 NH240 OH N-.- 1

H2NNIb 008938k 452 123 B-10 NH3 NH,N rt0 eN----"---------- N"-'epmpro0s/0s9763
No. Educt Structure [M+H] tret [Min]
7
CH, > N
34 A-32 o 302 0.92
HNT N '
NH,
35 A-32 357 0.73
36 A-32 313 111
37 A-32 317 1.80
38 A-32 321 1.96
4
o, P N
N,/\\
39 A“32 HleJE\N//, i/\\{;\!/CHfﬂ 315 199
on,
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F---F 482 1.85 124 B-6 S NH2 N H2NN F FF 361 1.19 125 B-4 N * OH N H NNso CH, 317 1.79 126
B-2 NH2---,N i346 H,NNISO 0.96 127 B-4 NH2...1l ,<".OH .., HN INSO,...- N 328 1.68 No. Educt
Structure [W&-Z%][-M%gum in] 128 B-4 NH40 ..,--OH I"-- H,N'NO O

PCT/ERI0H9/059763
No. Educt Structure [M+H]" tret [MiN]
“
CH, //\/N
N/g/ =
40 A-32 ) | 301 1.89
HZN/J\N 7
Uz
CH,
4] A-30 380 1.52
2 NH,
CH, N
4
-
42 A-33 P 336/338 1.83
HNT N
Cl
43 A-33 330 1.85
2 N,
oH, AN
44 ' g 316 174
A-33 .
HEN)\N/
CH,
45 A-33 333 1.58
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381 1.31 129 3-6 N NN" H2so F F 40 F 355 2.10 130 5-2 NH3",.. N-- H2NI 0 | H20'0CH, 348 0.91 131

5-2 (7L NH, 2...-......

i... HN-N.I '-'1

2 FaiF 372 1.08 132 3-2

=l .l"...i,&l&%}&&gﬁ-,--- ''0-- 318 0.91 133 3-6 ----'-'2(--OH

i) ----=n-i] NH2--, -
PCT/EP2009/059763

No. Educt Structure [M+H]" tret [Min]
46 A-28 327 1.65
47 A-27 335 2.04
48 A-30 365 1.60
49 A-32 312 1.77
3
CH, = N
50 A-32 l?lj \l 288 1.B0
HANT N N
s
51 A-33 370 1.90
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2010/012740PCT/EP2009/059763 No. Educt Structure [M+H]4 tRet [min] 135 B-10 NH3 i1 NH3 N

NH2 N--1,, -111"4,,,, 1 F->--,F 385 1.06 134 3-6 CH ry 3 NC1.2y---","",N FrE 370 1.94 WO

T'(;-]ITIZ.N';,"'"i{}(-)-ioifdi/b]lzﬂ.({.Z:Z Ft-FF3851.94136 B-2NH, : N .../....----. H%@ﬁﬁ%&%%&% 137 B-2 rrni
No. Educt Structure IM+H] trer [MiN]
52 A-44 327 163
53 A-44 404 1.72

&

GH, P N
54 A-32 o 315 1.15

NN .

CH,
55 A-32 389/391 1.23
56 A-32 306 0.96
57 A-32 384 0.97
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366 0.86 138 B-4 NH40 OH N 112N ANCI' 40 CH3 331 1.88 139 B-6 cH, NH iR NH2.--,--3-3,-N .--;,-
N- H211/41N-----'-,--.1 F-HF F 385 1.88 140)

5-(6- Amlno\g%r%qg(ﬁ ylpthyny1)-6-(3-trifluoromethyl-phenyl)-pyrimidin-4-pylaming Mdigs  To a
solution of 60 mg (O 080 mrnol)
5-(6-amino-pyridin-3-ylethyny1)-2-methancsulfonyl56-(3-trifluoromethyl-phenyl)-pyrimidin-4-ylamine
(B-10) and 15.7 mg (0.42 mmol) sodiumborohydride in 1 mL EtOH is stirred at 80 C for 60 minutes.
The title compound is purified from the crude reaction mixture by RP-EIPLC (ACN/H20 gradient).

Yield: 1.4 mg(5 %). Examples 141 - 212 SExamples 141 to 212 are synthesized-according to the
general procectifes [GPEY4Stnogashira rﬁﬁt’ﬁﬁ‘ﬁj’ and GPp (nBi&bphilic &sé‘l’éf&é ment) outlined above.
The appropriate halides reqired for synthesis caghe deduced from the table of examples. No. Educt
Structure [Mi+H]+ tRet [min] 141 A-32 Chisal h/ NH N.hi NN NN-NN O - N H HaGCHa
%
58 A-31 N 288 0.89
|
HZNJ\ i
N
g
CH, S
59 A-31 ' 301 1.09
' HZNJ\N/ '
CH,
60 A-31 317 1.04
61 A-31 312 1.02
62 A-31 355 1.14
63 A-31 365 2.92
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379 1.63 142 A-32 Chgraia CH, NN-Nah
A-32hr7,..1 Choral CH N HhrhiN NNNNH 0 -NNa ,C) 407 1.56 144 A-32 3 CHaha H2NN-N

eyl

NH d4p,1.4¢,,Np- Ed uct Structure [IVI+Hr tRet (min] 145 A-32 nGhiral, CHal N-N"H H2N1 NN
391 1.67 146 A-32r.,...Thewa? CH,

haia" kyrNMr.) ONa

Nai---N h_| 474 1.84 143

No. Educt Structure [M+HT tre: Imiin]
73
CH, // S N
N =
64 A-32 e 365 0.95
O=§=O
CH,
65 A-32 402 1.12
7
CH N
P F
NI =
66 A-32 i ,I\N/ 330 1.06
HEC'N‘CH3
67 A-32 306 0.95
68 A-32 358 0.93
69 A-32 319 1.11

41-



aka , N------ H- H2Nal.NN CH, 6Ha 365 1.57 147 A-32 CHHa.N / N \'i H,NNN-]CN-CH3 t."N,.,N.,) li
.."™..N 445 1.53 148 A-32 n N A ,7., HaNNN'ThO NKkli y- ------- NA .,-/NLIN N --. 474 1.44 149 A-32 /|

Edll:lci/ H NWNE@?&W;&’%’ -.5"--N N .-- 419 1.37 150 A-34 Chirat N ?N3 i%yﬁﬂ%m%%%l.Z-lA No.

No. Educt Structure [M+HT fret [MIN]
70 A-32 344 .94
71 A-32 389/391 1.20
72 A-32 293 1.03
&
CH, P N
N! S~
73 A-32 e 345 1.15
3
CH,
&
CH, N
2
ﬂ = Z
74 A-32 . /LN, 330 0.88
NN
75 A-32 372 0.98
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Structure [M+Hr t Ret [mm] 151 A-34 T---Ti H-1-H ,...-----%- N"H3 )1 J, 1-12131 IcHHkS Q, CH, 402
1.63 152 A-32 .....n Chl,......k.,.....c....,-N 2"-") F.INNN L......,N,,,,iiN,,,-"--0,-Cfriz N N' 420 1.54 153 A-32

r, CH3 --i--%}?—#étyo,f%})jmj H2NNN"I113H IN N c. 499 1.80 154 A-32 H.- %Mﬂ&%g%—sN--N L-N,,,

N IiN NH/ 4 A-32 e---11 CH,2N NHI>H3r

No. Educt Structure [M+H]" tret [IMIEN]
76 A-32 330 . 0.87
77 A-32 331 1.09
CH,
“ 3
CH, {/ 2N
78 A-32 N 251 1.00
|
HzN)\N/
@&
CH, P g
N R
79 A-32 A, 339/341 1.14
HNT TN
ot
H
80 A-32 335 1.06
81 A-32 364/366 0.80
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-1-1- 3931CH, NIN ICHs ,N 390 1.54 156 A-32 .---H-.H [11 CH3N ---,

,.N'NC:r 432 1.53 No. Educt Structure (*Mr tRet [min] 157 A-34 CH,40 OH H NNN 388 1.53 158
A-34 OH Ny spfhnubiyN---N a-HaN 1....._NO N ..-----

, 1--.0.-1 423 159-M34 etk OH i H2NNN

No. Educt Structure [M+H]" tret [Min]
82 A-32 319 1.10
83 A-32 318 0.99
84 A-30 381 0

83 A-30 380 1.50

Intermediates B

B-1) 6-Chloro-5-iodo-pyrimidine-2,4-diamine

NH,
N
M

HNT N e

The title compound is synthesized according to general procedure GP1 starting from 25 g
5 {173 mmol) 6-chloro-pyrimidine-2,4-diamine and 39 g (173 mmol) NIS. Yield after

precipitation of the product from water: 38.8 g (83 %).
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NO (0 CH, 382 1.74 160 A-34 ?ft" N I,y H,N-NN1 ,NO, CH, 352 1.42 161 A-34 --------- ) 91, H,N al.
N--.NzN.,,, ..NH [-1,0 391 1.45 162 A-33 Nr12 CH, 1-----..--- N-H-"---H-NH, N,N'NN 1\> 352 1.33 163

wo-SioniSsH2N - NND | HN1-Alt>0 352 1.38  No. Educt StguqiyiadakiliRet [min] 164

B-2) 6-Chloro-5-pyridin-3-ylethynyl-pyrimidine-2,4-diamine

7
NH S
2‘//
N
A ~
H,N N Cl

The title compound is synthesized according to general procedure GP2 starting from 1.0 g

(3.7 mmol) 6-chioro-5-iodo-pyrimidine-2,4-diamine, 494 g (4.79 mmol) 3-ethvnylpyridine,
5 70 mg (0.37 mmol) Cul, 259 mg (0.37 mmol) PAdCl(PPhs); and 85 mL triethylamine in

60 mL dry DMF. Yield after purification by chromatography on silica gel: 800 mg (88 %).

B-3) 5-(6-Amino-pyridin-3-ylethynyl)-6-chloro-pyrimidine-2,4-diamine
2 NH,
NH N
‘A

[\‘ =
HEN)\N/

The title compound is synthesized according to general procedure GP2 starting from

Cl

10 850 mg (3.1 mmol) 6-chloro-5-iodo-pyrimidine-2,4-diamine, 2.2 g (19 mmol) S-ethynyl-2-
amino-pyridine, 59 mg (0.31 mmol) Cul, 218 mg (0.31 mmol) PdCIy(PPhas); and 21 mL
triethylamine in 25 mL dry DMF. Yield after purification by RP-HPLC: 720 mg (88 %).

B-4) 3-(2.4-Diamino-6-chloro-pyrimidin-S-ylethynyl)-phenol

NH, = o

15 The title compound is synthesized according to general procedure GP2 starting from
500 mg (1.8 mmol) 6-chloro-5-iodo-pyrimidine-2,4-diamine, 827 mg (7.0 mmol)
3-cthynyl-phenol, 35 mg (0.19 mmol) Cul, 129 mg (0.19 mmol) PdCl(PPhs), and 4.1 mL
triethyvlamine in 4 mL dry DMF. Yield after purification by RP-HPLC: 511 mg (100 %).

45.



A-33 1,22-2H ---. ,,--- N HNN'Th N r" M ()) 423 1.47 165 A-33 ...."7'11-NH2 N.."-. )? / H,NNN'sTh SCH
0402 1.54 166 A-33 r"....ir NH, ---""--- 1THHH2H-H, H 2NNN N, .P- 0 - -tH 388 1.49 167 A-33 NH,

CH,L.—>" NN NN D0 61 CH, 382 1.65 168 A-33 6NH2 9H3 r- Hli- HRNyIMs abes35 1-41

10

13

20

B-3} 6-(3-Triflusromethyl-phenyl)-pyrimidine-2,4-diamine

The title compound is synthesized according to general procedure GP4 (A) starting from
1.3 g (9.0 mmo!) 6-chloro-pyrimidine-2,4-diamine, 2.2 g (12 mmol) 3-trifluorophenyl
boronic acid, 260 mg PA(PPh3)4 and 7.7 mL 2 M aqueous solution of K;CO3 and 26 mL
dimethoxyethane. Yield after chromatography by RP-HPLC: 1.25 g (55 %).

B-6) 5-Iodo-6-(3-triflucromethyl-phenyl)-pyrimidine-2,4-diamine

The title compound is synthesized according to general procedure GP1 starting from 1.8 g
(7.1 mmol) 6-(3-trifluoromethyl-phenyD-pyrimidine-2,4-diamine and 1.8 g (7.8 mmol)
NIS. Yield: 2.0 g (74 %).

B-7) 2-Methylsulfanyl-6-(3-trifluoromethyl-phenyl}-pyrimidin-4-ylamine

NH,

N7
|
P CF
~ey .

The title compound is synthesized according to general procedure GP4 (C) starting from
1.0 g (5.7 mmol) 6-chloro-2-methylsulfanyl-pyrimidin-4-ylamine, 1.4 g (7.4 mmol)
3-triflucrophenylboronic acid, 164 mg Pd(PPhs)s and 1.6 g (11 mmol) KyCO:zmna
DME/water mixture 16/5 v/v). The solvent is removed under reduced pressure, the crude
product separated between water and ethyl acetate, The organic layer s separated, dried
over NGP,80, and filtered off. The solvent is removed under reduced pressure. The crude

product is used without further purification. Yield: 2.14 g (100 %).
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169 A-32nCA..",...- k;....,...NN-- H----- I-i2NNN O o0'CR33731.56 170 A-32..-*N .1
H2NNN 9*0 0 344 1.69 No. Educt Structure [11R+Fi] tRet [min] 171 A-32 ..--- N\ A - H2NNNTh 110

396 2.24 142 A53a bk CH, - ">--N N* H2N -11..N-itr--,, 372 1.61 173 pA3209009/050763

B-8) 5-Todo-2-methylsulfanyi-6-(3-triflucromethyl-phenyl)-pyrimidin-4-ylamine

NH,

NT ?
[
e CF
~e g .

The title compound is synthesized according to general procedure GP2 starting from 2.0 g
(7.0 mmol) 2-methylsulfanyl-6-(3-trifluoromethyl-phenyl)-pyrimidin-4-ylamine and 1.6 g
5 {7.0 mmol) NIS. Yield after precipitation: 1.9 g (66 %).

B-9) 5-(6-Amino-pyridin-3-viethynyl)-2-methylsulfanyl-6-(3-trifluoromethyl-phenyl)-

pyrimidin-4-ylamine

The title compound is synthesized according to general procedure GP2 starting from 850

10 mg (2.1 mmol) 5-iodo-2-methylsulfanyl-6-(3-trifluoromethyl-phenyl)-pyrimidin-4-
ylamine, 1.5 g (12.4 mmol) 5-ethynyl-2-amino-pyridine, 39 mg (0.21 mmol) Cul, 145 mg
{(0.21 mmol) PACL{PPhs}, and 2.9 mL triethylamine in 15 mL dry DMF. Yield after
purification by RP-HPLC: 427 mg (52 %).

B-10) 5-(6-Amino-pyridin-3-ylethynyi)-2-methanesualfonyl-6-(3-trifluoromethyl-

15 phenyl)-pyrimidin-4-ylamine

m-CPBA (859 mg, 5.0 mimol) is added to a solution of 1.0g (2.5 mmeol) 5-(6-amino-
pyridin-3-ylethynyl)-2-methylsuifanyl-6-(3-trifluoromethyl-phenyl)-pyrimidin-4-ylamine
in 100 mL DCM. After stirring for 48 h at RT additional 215 mg m-CPBA are added and
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CH.--....N'-- HAN'N'H---",, 11 --"372 1.63 174 A-32 A ... H,NN 3351.42 175 A-32C\N 1 H2N N
3199.34 176 A-32 CHn i HAN'N 2.45 3 12 177 A-32 NI ? INI N'I'N OH 310 2.13 No. Educt Structure

[M+H] tRet [Rinh 1@ Az32 N €)0(....%,..N N.N... I-12NNN CI 308 2.69  per/p2009/059763

the mixture 18 stirred for additional 24 h. A mixture of sulfone and sulfoxide is formed. The
precipitate is filtered off and washed with DCM (510 mg). Additional product is isolated
from the liquid phase after extraction with water and removal of the solvent from the

organic phase. Yield: 1.1 g (100 %).

5 Examples 86 - 139

Examples 86 - 139 are synthesized according to the general procedures GP2 (Sonogashira
reaction), GP4 (Suzuki coupling) or GP6 (nucleophilic displacement) outlined above. The

appropriate halides required for synthesis can be deduced from the table of examples.

No. Educt Structure [M+H] fret [Min]
7
NH, SR
e
Nl -
86 B-2 HEN,kN, 318 0.96
L0
H,C

87 B-2 330 £.91
88 B-2 330 0.91
HC.

N
WA N
NI = Z
89 B-6 z 3 97
HZN,LN 59 0.9
F
£
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179 A-32 .7iN 1 H,N 266 225 180 A-32 CH3.5N-? 11,NN_51 N 296 2.21 181 A-32 n .k. .:i."...
H3NN"N 1' 363 2.02 182 A-32 | CH3N N"..

I H,N 280 1.91 183 A-32 .7 | CH3N

184 A-32 C&o-zmﬁﬁdilz\'f&é“o H2N-1-eLN PCT/EP2009/059763
No. Educt Structure [M+H] tret [1¥iN]
o I,
N7 e
90 B-5 ,l P O 369 1.25
NH, //, OH
91 B-4 N7 304 1.41
A _
HMNT N "‘N
L
7
NH, P Ry M
o
92 B-2 H2N)\N/ 332 $.92
Q
i
CH,
a3 B-2 372 1.09
94 B-2 307 0.85
a5 B-10 469 1.89
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366 1.88 185 A-32 cHr::IN .3. A-.0 N'3.-- I HN 337 1.39 No. Educt Structure [M-1411+ tRet [min] 186
A-32 CH,,....... N H2NN 308 1.98 187 A-32 (-------- d N----- H2N)1"NN I L OH 324 1.57 188 A-32 ,.-%';'- -

11 N- H""Wzﬁﬁ%h% 189 A-32 CH,N N --"IL H2NNN C 322 PCT/EPZGOQ/GSQ’?GB

No. Educt Structure [M+H] tret [N

96 B-2 N’\j/// 288 155
A A
L

o7 B2 I e 318 1.04

98 B-2 339 0.94
NH
¢ OH
N Z
99 B-4 L 371 1.83
HNT N
F
E7E
160 B-3 328 1.49
7
NH, N
Z
101 B-2 )NL\ 302 1.00
NN
ch,
102 8-6 398 2.00
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2.04 190 A-33 H CH-..N .-)... N HNNN 309 1.72 191 A-32 n cii,,,-,"",,,N '1'12-IT-OH, H,N -""N -NI ---

tRet [min] 1%66%3/013'756'Th cH, --.---- .-1i,-'.---... | SP CH 3 387 1.66 194 ﬁ‘é%gﬂggmgggﬂ | H2NN
No. Educt Structure [M+H]" tret [IN]
103 B-6 356 1.86
7
NH, P N
N| %
104 B-2 HzNJ\N’ 346 1.05
H,C 0
CH,
105 B-2 380 1.12
R
L
106 B-2 339 0.88
&
NH, N
A
107 B-2 9 318 0.96
HN N '
8]
i
CH,
N
N TR Z
108 B-6 e 347 1.24
F
F F
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NO 337 1.47 195 A-32 ,----Th H2NN<J, N.-----.,1 1,..."A",.."..0 01 ---., CH, 367 1.76 196 A-32 N CH,N /
.0 HNAN 402 1.64 197 A-32 ih CH,,,,,,," "N -I..*--- HNN*--'N-----", Y -'N .NH HI-,0 376 1.49 198 B-2

NH3n - 1l JHaNAGH, L., 367 1.74 199 B-4 ..----*--. n--;- 'OH N'--, 310180, . NRB=x0763

No. Educt Structure [M+H]" tret [Min]
HG
N,
o
109 B-6 HENAN/ 363 1.11
F
F7oF
110 B-6 355 2.50
NH,
o OH
N ~ 334 1.62
111 B-4 _ .
sz)\N , =
o
?
CH3
112 B-2 313 1.80
113 B-6 371 1.76
114 B-10 427 2.28
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Educt Structure [M+H]+ tRet [min] 200 B-2 NIH2,NI NI----) H2NXN 295 1.71 201 A-32r N N-)'7.,
H2N'NN.,.4,N s..._ 00385 202 A-32 17'M '-,.. N-A<M H2N-c -c-Nr---] N,8 0 0 399 203 A-32 N-A-Th

H2NNNri ? Ns- 00 204 A-32 e .Th ,~--.N ' -, N-- |1, H2N ---NN1 S"- Q0399 . -

No. Educt Structure [M+H]" tret [MiN]
115 B-10 428 1.68
116 B-10 468 1.91
117 B-10 415 1.768
118 B-2 313 0.94
129 B-2 356 1.08
7
wg/gg/\\N
120 B-2 i Y 302 .95
H,N N/)\;/ﬁ
ne
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205 432 n N-- H2NN ---,7 291 206 432 ,--% I, N Ni- ,JIH2N'N 319 207 A-32 ., N N 142N ILN'
Y-'7"--- &lc() 349 WO 20101012740PCT/EP2009/059763 No. Educt Structure [M+H] tRet [min] 208

A-32 2,-.. I Mo et Q348 209 A-32, - - - ----12-1-N" Cl 0 6 370 peympageoinserss
No. Educt Structure [M+H]" tre: [Min]
121 B-4 337 1.85
122 B-4 381 1.52
123 B-10 @\/\NJLN/ S 482 1.85

H | ?
B
S
NH, ! Vs
#
)N!\\
124 B- z 361 1.19
& HNT TN
F
F7OF
w L,
N
125 B-4 i 317 1.79
BN N O
CH,
“
NH, 7 N
N R
126 B-2 LA 346 0.96
: C
HSC'O
127 B-4 328 1.68
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210 A-32 A-32 s 22.--tes,N N ' '-ijj fe.---- H2NN.,,,.._,IN,),,,, 0 365 365 211 A-32 C N'--. )1.--., H2NN'-

1A 1-2,22 NiiiTh 0 363 212 A-32

is synthesize

B

ccor

)-221R 12..,<P N---.-Y 11242 H2N--'NN-Th 8 407

%glgyl-S-(6-methyl-pyridin-3-ylethyny1)-pyrimidin-Z-yé@mﬂ 'Bybggqgg compound
Ing to general procedure GP2 starting from 1.0 g 5(3.7 mmo?)

Intermediates

4-chloro-6-methyl-5iodo-pyrimidin-2-ylamine using 570 mg (3.7 mmol) 5-ethynyl-2-methyl-pyridine, 71
mg (0.37 mmol) Cut 260 mg (0.37 mmol) bis-(triphenylphoshine)palladium(11) chloride, 5.1 mL (27
mmo) triethylamine in 40 mL WO 2010/012740PCT/EP2009/059763 DMF. The reaction mixture is

reduced pr

ssure, _the product is purified

stirred over night at 55 C.. After removal of the salvent unde
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WO 2010/012740PCT/EP2009/059763 C-49) 4-Chloro-6-ethyl-5-iodo-pyrimidin-2-ylamine 1-12/41NCI
The title compound is synthesized according to general procedure GPI starting from 2.5 g (16 mmol)

4-chloro-6-gihylRyrimidin-2ylamine and 3.7 g (16 mmol) NIS. Yield after Spregipiiadignfiem the
reaction mixture: 3.83 g (85 %). C-50)

4-Chloro-6-Eethy1-5-(6-methyl-pyridin-3-ylethyny1)-pyrimidin-2-ylamine 1-12NNCI The title compound

is synthesized according to general_

procedure OP2 starting from 300 mg (1.1 mmol)
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C-55) 442-Amino-5-(6-amino-pyridin-3-ylethyny1)-6-ethyl-pyrimidin-4-y11-3-fluorobenzoic acid NH, O
The title compound is synthesized according to general procedure GP8 starting from 20200 mg (0.54
mmol) 4-12:amipasR1¢8zgmino-pyridin-3-ylethyny1)-6-ethyl-pyrimidin-4-ylke M @p2009/059763
2010/012740PCT/EP2009/059763 3-fluoro-benzoic acid methyl ester using 0.81 mL (0.81 mmol) 1 N
NaOH in 4 mL THE. After completion of the reaction, the reaction mixture is combined with the mother
liquid from the proceeding Suzuki coupling. The pH is adjusted to 4-5 (using 1 N HO) upon which the
product precipitates from the reaction mixture and is isolated by filtration. 5 Yield: 240 mg (58 % over

two steps). C-56) 4-12-Amino-5-(6-amino-pyridin-3- Ie;%y ;%—6- thyl-pyrimjdin-4-y11-2-fluprobenzoic
acid methyl e%umlb@%wgﬂé%bmﬁoﬁfQﬁégé%%‘gﬁ dpér( 5ﬁ§ﬁ}§¥’f‘bﬁ:§%%ﬁ%?3?ocgw Ba
starting from H5@Rd T 1 Bavradd)reaction mixture by RP-HPLC (ACN/H,O gradient). Yield: 1.4 mg
4-chloro-6-ethy -@-(6-amino-pyridin-3-yiethynye-pyrimidin-2-ylamine using 542 mg (2.7
mmol)3-Fluor6-4-ﬂ1ethoxycarbonylphenyl boronic acid, 56 mg (0.37 mmol) Pd(PPh3)4, 611 mg (4.4
mmol) K2CO3 in 10 mL DME/H20 (9:1 v/v). After stirring twice for 60 min at 130C under microwave
irradiation, cofxamsigiasofthe 3ldrting material is about 75 %, an about 1:4 mixture of the desired
product and the saponified ester is 15formed. The produé%to&recipitates from the reaction mixture, is

filtered off and S WRKH WRIT-Wath SRParstr) RARFTNE &S 89715Tg! (P Aures- 57
4-[2-Amin0-5-(§§oa6§mwiﬁmi&1yhﬁmﬂy@(ﬁu@wwmuﬁim@m&méﬁj%ﬁmg@%aqua@id NH, 20The
titte compound is synthesized accordin(% to general procegure GP8 sta tin% f{on% WO e
2010/012740PEPHIEBYS )50 TEB16%0 RiG(AHee TN 0° ble of examples.
442-amino-5-(6-amino-pyridin-3-ylethyny1)-6-ethyl-pyrimidin-4-y1]- 2-fluoro-benzoic acid methyl ester
using 1.6 mL (lN6.mmolgdudt NaOH in 10seakcirtt-. The precipisetd]ls collegidehipy filtration and washed
with THE. Yield:-580-mg(96-9%),-C-58) —
442-Amino-5-(6-amino-pyridin-3 -erthynyc]q)-G-e@-pyrimidin-4-yl|-benzoic acid methyl ester ( NH,
The title compound is synthesized accogdif;%\g/eneral procedure 6P4;starting from 300 mg (1.1
mmol) 4-chlqro-6-et 1y1-§- g-arrino-'gwiéilph%-/ylethynyl)-p /rimi%iégz-ylaminq ing P96 mg (1.6 mmol)
( :

4-methoxyc rbé%ylphenyi oronic acid, 34 n;iéo.zz mmol) 10 Pd(PP113)4, 290 mg (2.1 mmol)

educed from the t

K2CO3 in 5 inL DME/H20 (5:2 v/v). The prodgctsprecipitates from the reaction mixture, is filtered off
and is washed with ater and djethylether. \g!gIJdéH;LZO mg (29 %). The mother liquid contains the
correspondir|g carbaxylic acid which can be isolated together with acid jobtained frgm the
saponificatiop of the|ester. 15C+59) . g
442-Amino-5-(6-amipo-pyridin-3-ylethyryj-6-ethyl-pyrimigin-4-yll-benzoic acid H,N NH, 0 The title
compound is smﬂnesizeguggcorjingum‘%@m | procedure GP8 g.l;grting fromL814 120 mg (0.32 mmol)
442-amino-5-(6-amino-pyridin-3rylethyny1)=6-ethyl-pyrimidin-4-ylk 20 benzoic acid methyl ester using
0.48 mL (0.48 mmol) 1 N NaOH in 3 mL TFTE{.:WO 2010/012740PCT/EP2009/059763 For the work-up
the reaction mixturelis combined with the mothertiguid from the proceeding Suzuki| coupling (contains
additional a f the produet), i fuste H4-5-(usirg-H-N-HS)upon which the
product precipitates jand is isolated by fiItr@;[io%fIhe produgt is washed with water gnd diethylether.
Yield: 400 mg (>100 % over 2 steps). C-60)~
4-12-Amino-5-(64amjino-pyaidin- 3-ylethyﬁyvf)16>§athyl-pyrim din-4491.1-2-¢chlorobénzojc acid methyl ester

o7 Ty
L_o

144 A-32 e 445 1.42
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0 The title compound is synthesized according to general procedure GM starting from 10700 mg (2.6
mmo1l)4-chloro-6-ethyl-5-(6-amino-pyridin-3-ylethynyl)-pyrimidin-2-yla ne using 822 mg (3.8 mmol)
3-Chloro-4-gthaxugarhpnylphenyl boronic acid, 80 mg (0.37 nano') Pd(@,@%%ﬁﬁyl&mgsm 8 mmol)
K2CO03 in 9 mL DME/H20 (7:2 viv). The product precipitates from the reaction mixture, is filtered off
and is washed with water, diethylether, isopropanol and again diethylether. Yield: 951 mg (91 %).
15C-61) 4-12-Amino-5-(6-amino-pyridin-3-ylethyny1)-6-ethyl-pyrimidin-4-3/1-2-chloro- benzoic acid
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The title compound is synthesized according to general procedure GP4 starting from 500 mg (1.8
mmol) 4-chloro-6-methy1-5-(6-arninomethyl-pyridin-3-ylethynyl)-pyrimid n- 102-ylamine using 587 mg

(2.7 mmol) rghlprpsfrmagthoxycarbonylphenyl boronic acid, 56 mg (0.23 gmghReRRhZ4, 5100 mg
(3.7 mmol)K2CO3 in 6 mL DME/H20 (5:1 v/v). The product precipitates from the reaction mixture, is

filtered off and is washed with water. Yield: 740 mg (99 %).
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NH, The title compound is synthesized according to general procedure GP8 starting from 1.24 g (3.1
mmol) 412-amino-5-(6-amino-pyridin-3-ylethyny1)-6-mothyl-pyrimidin-4-y1]-2- 15chloro-benzoic acid
&A% - (4.7 mmol) 1 N NaOH in 22 mL THE. The prodpgtpigsipigesand is
isolated by filtration. The product is washed with THE and diethylether. Yield: 1.13 g (95 %). WO
2010/012740PCT/EP2009/059763 C-74)
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The title compound is synthesized according to general procedure GP4 starting from 1.5 g 5(5.8 mmol)
4-chtoro-6-methy1-5-(6-amino-pyridin-3-ylethynyl)-pyrimidin-2-ylamine using 1.36 g (6.35 mmol)
(4-chloro-3ypethaxysaibonyl)phenyl boronic acid, 202 nig (0.29 mmol) Bei(PRbaMbiG @ (18.5 mmol)
K2CO3 in 16 mL DME/H20 (5:1 v/v). The product precipitates from the reaction mixture, is filtered off
and is washed with water and diethylether yielding 1.76 g (4.4 mmol) desired product, which is used
without further 10purification. C-79)
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C-88) 442-Amino-5-(6-amino-pyridin-3-ylethyny1)-6-methyl-pyrimidin-4-y11-3,6-
dihydro-2H-pyridine-I-carboxylic acid tert-butyl ester NH, Ny A mixture of 500 mg (1.9 mmol)
4-chloro-6-mefhylya{ 6ramino-pyridin-3-ylethynyl)- pyrimidin-2-ylamine, 1 g 4249/%003
4-(4,4,5,5-tetramethyl-[1,3,2]-dioxaborolan-2-y1)- 3,6-dihydro-2H-pyridine-l-carboxylic acid tert-butyl
ester, 135 mg (1.9 mmol) Pd(PPh3)2C12, 40 mL 1 M aqueous Na2CO3 solution and 244 mg LiC1
(5.78 mmol) in 100 mL toluene/ethanol (4:1 v/v) is kept over 2 days at reflux. After cooling the soNent
is evaporated, water is added and the aqueous suspension is extracted 4 times with ethyl. acetate
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ylkpiperidin-4-y1J-carbamic acid tert-butyl ester are dissolved in DCM (50 mL) and 26 mL TFA are
added. The reaction mixture is stirred over night at RT. The reaction mixture is adjusted to neutral pH
using concepljatgglasgugous Na2CO3 solution and the DCM is evaporategi-aigpdidsasopigssure. The
residue is washed with water, taken up in aceionitrile and freeze dried. The crude product is used
without further purification in the 5next step. Examples 213 - 418 No. Structure Staffing Material um
MS [M+Hr HPLC tRet 213 N"--<-','- -"r----" I N 1 / ira A-39 421.5 422 1.58 214 1 |--N ..---.->" | Nj '-- ftl O
406.9 407 1.19 215'd "--; , Ne'--7-Al 462 9 463 1.45 216 3, I,N N' 11A

No. Educt Structure [M+HT" tret [MHIN]

178 A-32 NS 368 2.69
Pt

179 A-32 NP 266 225

180 A-32 N 296 2.21

181 A-32 DN 363 2.02
NTTNTT T

182 A-32 N 280 1.91

183 A-32 N 294 1.86

184 A-32 N 0 366 1.88
A

185 A-32 N”i// 337 139
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?1 N 340.4 341 1.39 No. Structure Starting Material MW MS [M+Hit HPLC tRet 217 0,01;Th-""N

N-U---- 1,("L,",,,, ...-0 C-67 477 477/479 1.50 218 .-, --C-, ,| 4, 0 A-39 447.4 448 1.47 219 , 7,.,-—-"- N-)i
N 352.4 353d 442046 NINNO jjO F"----.'f ,NON PCT/EP2009/059763
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[N.. 121 C-69 459.5 460 1.33 221, N"- N,11-,NN O ,--a--- L,N2 A C-69 485.6 486 1.67 2221, ) coN
C-69 446.5 447 1.37 No. Structure Starting Material wm MS [M+H1+ HPLC tRet 223 .-->r NN 1r
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L<LLC-"01-<---1 NN (N.? 0-69 430.5 431 1.60 225 N--L-L------L-L7':1 1 4 - 8 A-39 407.5 408 1.43 226
7 === NL------- .H-->111/1} A-39 407.5 408 1.47 227 N* iL -,---- ------ <----).."..)."...,,,0/ A-39 404.5

M-H--.403 Q28N fyNNL--L-'—"L-t-— CI | | 0-67 504 504/506 1.48  peT/EPa0G9/055763

No. Educt Structure [M+H] fret [IMiN]
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i
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201 A-32 ¥ 385
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203 | A32 Y 399
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N
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No. Structure Starting Material MIN MS [M+H1+ HPLC tRet 229 N-kNc 0 0-67 446.9 447/449 1.56 230
1.----I'y N*--"-" ;I N-r--lelCl ,--0 C-67 420.9 421 1.49 231 --- -- . N'iThr "----(------ .3, 0-67 530.1 530/532

1.75 232 1 3 5NoYo/o1 935 333.4 334 1.61 233 .- .t N -—--,-% 1 N-"—perin@65740.4

No. Educt Structure [M+H] trer [Min]
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209 A-32 Y 370

N I\ %A/N
210 A-32 B 365

211 A-32 N 363
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Intermediates C

(C-46) 4-Chloro-6-methyl-5-(6-methyl-pyridin-3-ylethynyl)-pyrimidin-2-ylamine

o 1
S |
#Z

s
HZN)\N/ ci

The title compound is synthesized according o general procedure GP2 starting from 1.0 g
5 (3.7 mmol) 4-chloro-6-methyl-Siodo-pyrimidin-2-ylamine using 570 mg (3.7 mmol)

5-ethynyl-2-methyl-pyridine, 71 mg (0.37 mmol) Cul, 260 mg (0.37 mmol)

bis-(triphenylphoshine)palladium(If) chloride, 5.1 mL (27 mmol) tricthylamine in 40 mL
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DMF. The reaction mixture is stirred over night at 35 °C. After removal of the solvent
under reduced pressure, the product is purified by chromatography on silica gel using a
DCM/MeQOH gradient (100:0 -> 85:15, 30 min). Yield: 270 mg (28 %).

C-47) 4-[2-Amino-6-methyl-5-(6-methyl-pyridin-3-ylethynyl)-pyrimidin-4-yl}-2-

5  chloro-benzoic acid methy! ester

7
N
a
N7~
i
P Ci
HZNJ\N
O
’,O

The title compound is synthesized according to general procedure GP4 starting from
200 mg (0.77 mmol) 4-chloro-6-methyl-3-(6-methyl-pyridin-3-ylethynyl)-pyrimidin-2-
ylamine using 249 mg (1.16 mmol) 3-chloro-4-methoxycarbonylphenyl boronic acid,
10 24 mg (0.16 mmol) Pd(PPhs)s, 205 mg (1.47 mmol) K;CO; in 3 mL dioxane/HyO (3:1
v/v). The product precipitates from the reaction mixture, is filtered off and can be used

without further purification. Yield: 235 mg (77 %).

C-48) 4-[2-Amino-6-methyl-5-(6-methyl-pyridin-3-ylethynyl)-pyrimidin-4-ylj-2-

chlore-benzeic acid

3
2N
A

N7
,ﬂ\ P Ci

H,NT TN
o
15 o

The title compound is synthesized according to general procedure GP8 starting from
235 mg (0.6 mmol} 4-[2-amino-6-methyl-5-(6~-methyl-pyridin-3-ylethynyl)-pyrimidin-4-
y1]-2-chloro-benzoic acid using 0.9 mL (0.9 mmol} 1 N NaOH m THF.

Yield: 130 mg (57 %).
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C-49) 4-Chioro-6-ethyl-5-iodo-pyrimidin-2-ylamine

NSy
M
HN N

The title compound is synthesized according to general procedure GP1 starting from 2.5 g
(16 mmol) 4-chloro-6-cthyl-pyrimidin-2yiamine and 3.7 g (16 mmol) NIS. Yield after

5  precipitation from the reaction mixture: 3.83 g (85 %).

C-50) 4-Chloro-6-Eethyl-5-(6-methyl-pyridin-3-ylethynyl)-pyrimidin-2-ylamine

A

NT
A -
HN" N el
The title compound is synthesized according to general procedure GP2 starting from
300 mg (1.1 mmol) 4-chloro-6-cthyl-5-iodo-pyrimidin-2-ylamine using 160 mg
10 (1.1 mmol) 5-ethynyl-2-methyl-pyridine hydrochloride, 20 mg (0.11 mmol) Cul, 74 mg
(0.11 mmol) bis-(triphenyiphoshine)palladium(il) chloride, 1.5 mL (10.6 mmol)
tricthylamine in 11 mL DMF. The reaction mixture is stirred over night at 60 °C. After

removal of the solvent under reduced pressure, the product is purified by PR-HPLC.
Yield: 130 mg (45 %).

15 C-51) 4-[2-Aminc-6-ethyi-5-(6-methyl-pyridin-3-yiethynyl)-pyrimidin-4-yl}-2-fluoro-

benzoic acid methyl ester

2
¢
HZN’J\N/ F
o

0

The title compound is synthesized according to general procedure GP4 starting from

130 mg (0.48 mmol) 4-chloro-6-ethyl-5-(6-methyl-pyridin-3-ylethynyl }-pyrimidin-2-
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yiamine using 142 mg (0.7 mmol) 3-fluoro-4-methoxycarbonylphenyl boronic acid, 14 mg
(0.01 mmol) Pd(PPha)s, 133 mg (1.0 mmol) K;CO; in 2.25 mL DME/H;O (10:1 v/v). The
product precipitates from the reaction mixture, is filtered off and can be used without

further purification. Yield: 125 mg (67 %).

C-52) 4-]2-Amino-6-ethyl-5-(6-methyl-pyridin-3-ylethynyi)-pyrimidin-4-ylj-2-fleoro-

benzoic acid

“
. N
=
N7
A~ F
HN" N
0
O

The title compound is synthesized according to general procedure GPS starting from

130 mg (0.47 mmol) 4-[2-amino-6-ethyl-5-(6-methyl-pyridin-3-ylethynyl)-pyrimidin-4-
yl}-2-fluoro-benzoic acid methyl ester using 470 L (0.47 mmol) I N NaOH in 3 mL THF.
The product precipitates from the reaction mixture and is isolated by filtration.

Yield: 77 mg (62%).

C-53) 5-(6-Amino-pyridin-3-yiethynyl)-4-chloro-6-ethyl-pyrimidin-2-ylamine

/ENE-iz
2N
ZZ
N7 ™=
A 2
HNT NS G

The title compound is synthesized according to general procedure GP2 starting from 3.0 g
(10.6 mmol) 4-chloro-6-cthyl-3-iodo-pyrimidin-2-ylamine using 1.37 mg (12 mmol)
5-ethynyl-2-amino-pyridine, 200 mg (1.1 mmol) Cul, 740 mg (1.1 mmol)
bis-(triphenylphoshine)palladium(Il) chloride, 15 mL (106 mmol) triethytamine in 60 mL
DME, The reaction mixture is stirred over night at 65 °C. Small amounts of water are
added to the reaction mixture, the precipitated product is filtered off and washed

subsequently with DMF, H,O and diethylether. The crude product is re-crystallized from
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DMF (Yield: 1.65 g). Additional product is isolated from the mother liquid by RP-HPLC.
(Yield: 325 mg). Overall yield: 1.97 g (68 %).

C-54} 4-[2-Amino-5-(6-amine-pyridin-3-ylethynyl)-6-ethyl-pyrimidin-4-yl]-3-fluoro-

benzoic acid ethy] ester

/lNi‘iz
/\N
N\/
PP
H.N N
O
E
\/O

The title compound is synthesized according to general procedure GP4 starting from

300 mg (1.1 mmol) 4-chloro-6-ethyl-5-(6-amino-pyridin-3-ylethynyl)-pyrimidin-2-ylamine
using 349 mg (1.6 mmol) 2-fluoro-4-ethoxycarbonylphenyl boronic acid, 34 mg

(0.22 mmol) Pd(PPhs)4, 291 mg (2.1 mmol) KzCO;: in § mL DME/H,0 (5:2 v/v). After
stirring twice for 60 min at 130°C under microwave irradiation, conversion of the starting
material is about 75 %, an about 1:1 mixture of the desired product and the saponified ester
is formed. The product precipitates from the reaction mixture, is filtered off and is washed
with water and dicthylether. Yield: 155 mg (35 %).

The mother liquid contains the corresponding carboxylic acid which can be isolated

together with acid obtained from the saponification of the ester.

C-55) 4-[2- Amino-5-(6-amino-pyridin-3-ylethynyl)-6-ethyl-pyrimidin-4-yi|-3-fluoro-

benzoic acid

/!NH2
SR,
N =
P
HN N
O
F

The title compound is synthesized according to general procedure GP8 starting from

200 mg (0.54 mmol) 4-{2-amino-5-(6-amino-pyridin-3-ylethynyl)-6-ethyl-pyrimidin-4-yl]-
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3-fluoro-benzoic acid methyl ester using 0.81 mL (0.81 mmol) I N NaOH in 4 mL. THF.
After completion of the reaction, the reaction mixture is combined with the mother liquid
from the proceeding Suzuki coupling. The pH is adfusted to 4-5 (using 1 N HCI) upon
which the product precipitates from the reaction mixture and 1s 1solated by filtration.

5 Yield: 240 mg (58 % over two steps).

C-56) 4-[2-Amino-5-(6-amino-pyridin-3-ylethynyl)-6-ethyl-pyrimidin-4-ylj-2-flunoro-

benzoic acid methyl ester

2
¢
HZN*N/ F
o

Phe

The title compound is synthesized according to general procedure GP4 starting from

10 500 mg (1.8 mmol) 4-chioro-6-ethyl-5-(6-amino-pyridin-3-yiethynyl)-pyrimidin-2-ylamine
using 542 mg (2.7 mmol) 3-Fluoro-4-methoxycarbonylphenyl boronic acid, 56 mg (0.37
munol) PA(PPhs)s, 611 mg (4.4 mmol) K;COs in 10 mL DME/H:O (9:1 v/v). After stirring
twice for 60 min at 130°C under microwave irradiation, conversion of the starting material
is about 75 %, an about 1:4 mixture of the desired product and the saponified ester is

15 formed. The product precipitates from the reaction mixture, is filtered off and is washed

with water and diethylether. Yield: 537 mg (75 %).

C-87) 4-[2- Amino-5-{6-aminc-pyridin-3-ylethynyl)-6-ethyl-pyrimidin-4-yi|-2-fluoro-

benzoic acid

Z ! NH,
. N
S
|\1 =
- F
HzN/l\N
o)
(o

20 The title compound is synthesized according to general procedure GPS§ starting from
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630 mg (1.6 mmol) 4-[2-amino-5-(6-amino-pyridin-3-ylethynyl)-6-ethyl-pyrimidin-4-yl]-
2-fluoro-benzoic acid methyl ester using 1.6 mL (1.6 mmol) 1 N NaOH in 16 mL THF.
The precipitate is collected by filiration and washed with THF. Yield: 580 mg (96 %).

C-58) 4-[2-Amine-5-(6-amino-pyridin-3-ylethynyl)-6-ethyl-pyrimidin-4-ylj-benzoic

acid methyl ester (

A NH,
N
=
N
A -
H.N" N
o]
/O

The title compound is synthesized according to general procedure GP4 starting from

300 mg (1.1 mmol) 4-chloro-6-ethyl-5-(6-amino-pyridin-3-ylethynyl)-pyrimidin-2-ylamine
using 296 mg (1.6 mmol) 4-methoxycarbonylphenyl boronic acid, 34 mg (0.22 mmol})
Pd(PPhs}y, 290 mg (2.1 mmol) KoCOs in 5 mL DME/H,O (5:2 v/v). The product

precipitates from the reaction mixture, is filtered off and is washed with water and

diethylether. Yield: 120 mg (29 %).

The mother liquid contains the corresponding carboexylic acid which can be isolated

together with acid obtained from the saponification of the ester.

C-59) 4-[2- Amino-5-(6-amino-pyridin-3-ylethynyl)-6-ethyl-pyrimidin-4-yl]-benzoic

acid
7 1 NH,
N
#Z
N
A
H,NT TN
O
O

The title compound is synthesized according to general procedure GP8 starting from
120 mg (0.32 mmol) 4-[2-amino-5-(6-amino-pyridin-3-ylethynyl)-6-ethyl-pyrimidin-4-yl1]-
benzoic acid methyl ester using 0.48 mL (0.48 mmol) 1 N NaOH in 3 mL THF.
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For the work-up the reaction mixture is combined with the mother liquid from the
proceeding Suzuki coupling (contains additional amounts of the product), the pH is
adjusted to pH 4-5 (using I N HCID) upon which the product precipitates and is isolated by
filtration. The product is washed with water and diethylether. Yield: 400 mg (>100 % over
2 steps).

C-60) 4-[2-Amino-5-(6-amino-pyridin-3-ylethynyl)-6-ethyl-pyrimidin-4-y1]-2-chloro-

benzoic acid methyl ester

~ NH,
N
Z
NI =
cl
HzNJ\N/
o
0

The title compound is synthesized according to general procedure GP4 starting from

700 mg (2.6 mmol) 4-chloro-6-ethyl-5-(6-amino-pyridin-3-ylethynyl}-pyrimidin-2-ylamme
using 822 mg (3.8 mmol) 3-Chloro-4-methoxycarbonylphenyl boronic acid, 80 mg

(0.37 mmol) Pd(PPhs)4, 678 mg (4.8 mmol) K;COs in 9 mL DME/H,0 (7:2 v/v). The
product precipitates from the reaction mixture, is filtered off and is washed with water,

diethylether, isopropanol and again diethylether. Yield: 951 mg (91 %).

C-61) 4-[2-Amino-5-(6-amino-pyridin-3-ylethvnyl)-6-ethyl-pyrimidin-4-yl|-2-chloro-

benzoic acid

The title compound is synthesized according to general procedure GP8 starting from
951 mg (2.3 mmol) 4-[2-amino-5-(6-amino-pyridin-3-yiethynyl)-6-cthyl-pyrimidin-4-yl]-
2-chloro-benzoic acid methyl ester using 3.5 mL (3.5 mmol) 1 N NaOH in 16 mL THF.
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The product precipitates from the reaction mixture and is isolated by filtration. The product

is washed with THF and diethylether. Yield: 345 mg (38 %).
C-62) 4-Chioro-6-ethyl-5-(6-methylamino-pyridin-3-viethynyD)-pyrimidin-2-ylamine

H
N
|

= ~
2N

=

1\1 X
HZN/‘\N/ cl

5  The title compound is synthesized according to general procedure GP2 starting from 3.0 g
{10.6 mmol) 4-chloro-6-cthyl-5-iodo-pyrimidin-2-ylamine using 1.5 g (11.6 mmol}
5-ethynyl-2-aminomethyl-pyridine, 201 mg (1.1 mmol) Cul, 743 mg (1.1 mmol)
bis-(triphenylphoshine)palladium(ll) chloride, 15 ml (106 mmol) tricthylamine in 25 mL
DMEF. The reaction mixture is stirred for 3 days at 55 °C. The reaction mixture is

10 concentrated under reduced pressure and the product is isolated by chromatography on

silica gel. Yield: 1.54 g (51 %).

C-63) 4-12-Amino-6-ethyl-3-(6-methylamino-pyridin-3-ylethynyl}-pyrimidin-4-yl]-2-

fluoro-benzoic acid methyi ester

H
2 N
N
#Z
MY
{
P F
HZNJ\N
s}
O

15 The title compound is synthesized according to general procedure GP4 starting from
330 mg (1.2 mmol) 4-chloro-6-cthyl-5-(6-aminomethyl-pyridin-3-ylethynyl)-pyrimidin-2-
ylamine using 344 mg (1.7 mmol) 3-fluoro-4-methoxycarbonylpheny! boronic acid, 36 mg
(0.23 mmeol) Pd{PPhs}s, 307 mg (2.2 mmol) KoCOz in 7 mL DMEALO (5:2 v/v). After
stirring for 60 min at 130°C under microwave irradiation, an about 1:1 mixture of the

20 desired product and the sapenified ester is formed. The product precipitates from the

reaction mixture, is filtered off and is washed with water and diethylether.
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Yield: 238 mg (51 %).
The mother liguid contains the corresponding carboxylic acid which can be isolated

together with acid obtained from the saponification of the ester.

C-64) 4-|2- Amino-6-ethyl-5-(6~-methylamino-pyridin-3-yiethynyl)-pyrimidin-4-y1}-2-
fluoro-benzoic acid (
H
N

I
N

-~ ~
.

A\

>=

The title compound is synthesized according to general procedure GP8 starting from

238 mg (0.59 mmol) 4-[2-amino-6-ethyl-5-(6-methylamino-pyridin-3-ylethynyl)-
pyrimidin-4-y1}-2-fluoro-benzoic acid methyl ester using 0.88 mL (0.88 mmol) 1 N NaOH
in 3 mL THF.

For the work-up the reaction mixture is combined with the mother liquid from the
proceeding Suzuki coupling (contains additional amounts of the product), the pH is
adjusted to pH 4-5 (using 1 N HCI) upon which the product precipitates and is tsolated by
filtration. The product is washed with water and diethylether. Yield: 517 mg (114 % over

2 steps).

C-65) 4-Chloro-6~-methyl-5-(6-methylamino-pyridgin-3-ylethynyl)-pyrimidin-2-
ylamine
H
7
/; N

ﬂ ~
qu)\N/ cl

The title compound is synthesized according to general procedure GP2 starting from 3.0 g

I
N

(10.6 mmol) 4-chloro-6-¢cthyl-5-iodo-pyrimidin-2-ylamine using 1.5 g (11.6 mmol)
5-ethynyl-2-aminomethyl-pyridine, 201 mg (1.1 mmol) Cul, 743 mg (1.1 mmol)
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bis-(triphenylphoshine)pailadium(il) chloride, 15 ml. (106 mmol) triethylamine in 25 mL
DMF. The reaction mixture is stirred for 3 days at 55°C. The reaction mixture is

concentrated under reduced pressure and the product is isolated by chromatography on
silica gel. Yield: 1.54 g (51 %).

C-66) 4-{2- Amino-6-methyi-5-(6-methylamino-pyridin-3-ylethynyl)-pyrimidin-4-yi]-2-

chloro-benzoic acid methyl ester

H
/l“\
N
V4
NT R
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H,N" N
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o

The title compound is synthesized according to general procedure GP4 starting from

500 mg (1.8 mmol) 4-chloro-6-methyl-5-(6-aminomethyl-pyridin-3-ylethynyl)-pyrimidin-
2-ylamine using 587 mg (2.7 mmol) 3-chloro-4-methoxycarbonylphenyl boronic acid,

56 mg (0.23 mmol) Pd(PPhs)s, 5100 mg (3.7 mmol) KoCOz in 6 mL DME/H0 (5:1 v/v).
The product precipitates from the reaction mixture, is filtered off and is washed with water,
Yield: 740 mg (99 %).

C-67) 4-[2-Amino-6~methyi-5-(6-methylamino-pyridin-3-ylethynyl)-pyrimidin-4-yi}-2-

chloro-benzoic acid

H
/!N\
N
Y
N
)E\/ Cl
H,NT N
O
O

The title compound is synthesized according to general procedure GP8 starting from
700 mg (1.7 mmol) 4-{2-amino-6-methy!-3-(6-methylamino-pyridin-3-ylethynyl)-
pyrimidin-4-yl]-2-chloro-benzoic acid methyl ester using 2.6 mL (2.6 mmol) I N NaOH in
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10 mL THF. The product precipitates and is isolated by filtration. The product is washed
with water and used without further purification. Yield: 370 mg (55 %).

C-68) 4-[2-Amino-6-methyl-5-(6-methylamino-pyridin-3-ylethynyl)-pyrimidin-4-y1}-3-

fluoro-benzeoic acid ethyl ester (

/iN\
N
V3
N
M
HN" N
O
F
O
5 ~~

The title compound is synthesized according to general procedure GP4 starting from

500 mg (1.8 mmol) 4-chloro-6-methyl-5-(6-aminomethyl-pyridin-3-ylethynyl)-pyrimidin-

2-ylamine using 581 mg (2.7 mmol) 2-fluoro-4-cthoxycarbonylphenyl boronic acid, 56 mg

{0.37mol) Pd(PPhs)4, 510 (3.7 mmol) K;CO; in 6 mL DME/H,0 (5:1 v/v). After stirring
10 for 2 x 30 mm at 120 °C under microwave wrradiation, the product precipitates from the

reaction mixture, is filtered off and 18 washed with DMF, MeOH, water and diethylether.

Yield: 637 mg (86 %).

C-69) 4-{2-Amino-6-methyl-5-(6-methylamino-pyridin-3-ylethynyl-pyrimidin-4-y1]-3-

fluoro-benzoic acid

H
Y
N
4
N =
P
H,NT N
- o
13 o

The title compound is synthesized according to general procedure GP8 starting from

640 mg (1.6 mmol} 4-[2-aminc-6-methyl-5-(6-methylamino-pyridin-3-ylethynyl)-
pyrimidin-4-yl}-2-chioro-benzoic acid ethyl ester using 2.4 ml (2.4 mmol) 1 N NaOH m
10 mL THEF. The product precipitates and is isolated by filtration. The product 1s washed
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with water. Yield: 620 mg (104 %, contains some starting material from the preceding

Suzuki coupling).

C-70) 4-[2- Aming-5-(6-amino-pyridin-3-ylethynyl)-6-methyl-pyrimidin-4-yl]-benzoic

acid methy! ester

The title compound is synthesized according to general procedure GP4 starting from 2.0 g
(7.7 mmol) 4-chloro-6-methyl-5-(6-amino-pyridin-3-ylethynyl)-pyrimidin-2-ylamine using
2.1 g (11.6 mmol) 4-methoxycarbonylpheny! boronic acid, 240 mg (1.5 mmol) Pd(PPhs),,
2.2 g (15.4 mmol) KoCOs in 20 mL DME/H,0 (4:1 v/v). The product precipitates from the
reaction mixture, is filtered off and is washed with water and dietirylether,

Yield: 2.3 g (98 %).

C-71) 4-]2-Amino~-5-(6-amino-pyridin-3-ylethynyl}-6-methyl-pyrimidin-4-yi}-benzoic
acid (

/INH2
N
2
N
PP
H,N™ N
O
Q

The title compound is synthesized according to general procedure GP8 starting from 2.3 g
(6.4 mmol}) 4-[2-amino-3-(6-amino-pyridin-3-ylethynyl)-6-methyl-pyrimidin-4-y1}-
benzoic acid methyl ester using 9.6 mL (9.6 mmol) 1 N NaOH in 20 mL THF. The product
precipitates and is isolated by filtration and is washed with water. Yield: 2.2 g (99 %).
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C-72) 4-|2-Amino-5-(6-amino-pyridin-3-ylethynyl)-6-methyl-pyrimidin-4-ylj-2-chloro

benzoic acid methyl ester

A
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a
N TR
]
cl
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o
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The title compound is synthesized according to general procedure GP4 starting from

5 1.0 mg (3.9 mmol) 4-chloro-6-methyl-5-(6-amino-pyridin-3-ylethynyl)-pyrimidin-2-
ylamine using 1.2 g (5.8 mmol) 2-chloro-4-methoxycarbonylpheny! boronic acid, 120 mg
(0.77 mmol) PAd(PPhs)s, 1.0 g (7.3 mmol) K;COs in 12 mL DME/H;0 (5:1 v/v). The
product precipitates from the reaction mixture, 18 filtered off and 1s washed with water and
dicthylether. Yield: 1.24 g (82 %).

10 C-73) 4-[2-Amino-3-(6-amino-pyridin-3-ylethynyl)-6-methyl-pyrimidin-4-ylj-2-chloro

benzoic acid

The title compound is synthesized according to general procedure GPS starting from 1.24 g
(3.1 mmol) 4-{2-amino-5-(6-amino-pyridin-3-ylethynyl)-6-methyl-pyrimidin-4-yl]-2-

15 chloro-benzotc acid methyl ester using 4.7 mL (4.7 mmol) 1 N NaOH in 22 mL THF. The
product precipitates and is isolated by filtration. The product is washed with THF and
diethylether, Yield: 1.13 g (95 %).
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C-74) 4-[2- Amino-5-(6-amino-pyridin-3-ylethynyl)-6-methyl-pyrimidin-4-yl]-2-fiuoro

benzoic acid methyl ester

2 NH,
P
¢
Py ;
H,NT N
O
-0
The title compound is synthesized according to general procedure GP4 starting from 2.0 g
5 (7.7 mmol) 4-chloro-6-methyl-3-(6-amino-pyridin-3-ylethynyl)-pyrimidin-2-ylamine using
2.3 g (11.6 mmol) 2-fluoro-4-methoxycarbonyiphenyl boronic acid, 240 mg (1.5 mmol)
Pd(PPh;)4, 2.6 g (18.5 mmol) K;COs in 24 mL DME/H,0 (5:1 v/v). The product
precipitates from the reaction mixture, is filtered off and is washed with water and

diethylether. Yield: 2.9 g (100 %).

10 C-75) 4-[2-Amino-5-{6-amino-pyridin-3-yviethynyl)-6-methyl-pyrimidin-4-yi}-2-fluoro

henzoic acid

The title compound is synthesized according to general procedure GP8 starting from 3.0 g
(8.0 mmol) 4-[2-amino-5-(6-amino-pyridin-3-ylethynyl)-6-methyl-pyrimidin-4-yi}-2-

15 fluorobenzoic acid methyl ester using 12 mL (12 mmol} 1 N NaOH in 30 mL THF. The
product precipitates and is isolated by filtration. The product is washed with water.
Yield: 2.2 g (76 %).
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C-76) 5-[2-Amino-5-{6-amino-pyridin-3-vlethynyl)-6-methyl-pyrimidin-4-yl}-2-fluoro-

benzoic acid methyl! ester

The title compound is synthesized according to general procedure GP4 starting from 1.5 g
5 (5.8 mmol) 4-chloro-6-methyl-5-(6-amino-pyridin-3-ylethynyl)-pyrimidin-2-ylamine using
1.7 g (8.7 mmol) (4-fluoro-3-methoxycarbonyl)phenyl boronic acid, 67 mg (0.58 mmol)
PAd(PPhs)4, 2.6 g (18.5 mmol) K;COs in 18 mL DME/H,0/ethanol (10:5:1 v/v/v). The
product precipitates from the reaction mixture, is filtered off and is washed with water and
diethylether yielding 1.95 g (5.2 mmol} of the desired product, which 1s used without
10 further purification. '

C-77) 5-[2-Amino-5-(6-amino-pyridin-3-ylethynyl)}-6-methyl-pyrimidin-4-yi]-2-fluoro-

benzoic acid

o~ NH,
N
Z
N o)
M
HN" N OH
F

The title compound is synthesized according to general procedure GP8 starting from 1.95 g
15 (5.1 mmol) 5-[2-amino-5-(6-amino-pyridin-3-ylethynyl)-6-methyl-pyrimidin-4-y1}-2-

fluoro-benzoic acid methyl ester using 500 mg (11.9 mmol) LiOH in 40 mL THF and

10 mL water. The product precipitates and is isolated by filtration. The product 1s washed

with MeOH vielding 1.76 g (4.48 mmol) of the desired product.
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C-78) 5-|2-Amino-5-(6-amino-pyridin-3-ylethynyl)-6-methyl-pyrimidin-4-yi|-2-

chlore-benzoic acid methyl ester (

The title compound is synthesized according to general proce.dure GP4 starting from 1.5 g
5 (5.8 mmol) 4-chloro-6-methyl-5-(6-amino-pyridin-3-ylethynyl)-pyrimidin-2-ylamine using

1.36 g (6.35 mmol) (4-chloro-3-methoxycarbonyl)phenyl boronic acid, 202 mg

(0.29 mmol) PA(PPhs)4, 2.6 g (18.5 mmol) K,CO; in 16 mL DME/H;O (5:1 v/v). The

product precipitates from the reaction mixture, is filtered off and is washed with water and

diethylcther yielding 1.76 g (4.4 mmel) desired product, which 1s used without further

10 purification.

C-79) 5-[2-Amino-5-(6-amino-pyridin-3-ylethynyl)-6-methyl-pyrimidin-4-yl]-2-

chioro-benzoic acid

The title compound is synthesized according to general procedure GPS8 starting from 2.28 g
15 (5.78 mmol) 5-[2-amino-5-(6-amino-pyridin-3-ylethynyl)-6-methyl-pyrimidin-4-yl]-2-

chloro-benzoic acid methyl ester using 347 mg (14.4 mmoL) LiOH in 20 mE THF and

1 mL water. The product precipitates and is isolated by filtration. The product is washed

with water/acetonitrile (1:1 v/v) yielding 1.30 g (3.44 mmol) desired product, which is

used without further purification.
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C-84) 4-[2-Amino-5~(6-amino-pyridin-3-ylethyny})-6-methykpyrimidin-4-yij-

piperazine-1-carboxylic acid ferf-butyl ester

NH,

“ 3
SN
/
N
PP

HN7 N

'S
l\,NE,O\’<

The title compound is synthesized according to general procedure GP7 starting from 5.0 g

wh

(19.3 mmol) 4-chloro-6-methyl-5-(6-amino-pyridin-3-ylethynyl)-pyrimidin-2-ylamine and
3.94 g (21.2 mmol) N-Boc-piperazine using 2.94 mL (21.2 mmol) triethylamine in 30 mL
NMP. Work up is performed by addition of 500 ml. water to the reaction mixture and
stirring for 30 min. The solid material is filkered off, washed with water (50 mL three

times) yielding 7.25 g (17.7 mmol) of the desired product with sufficient purity.

10 C-85) 5-(6~-Amino-pyridin-3-viethynylj-4-methyi-6-piperazin-1-yl-pyrimidin-2-

yiamine
2 NH,
N
N
P
H.N® N

™

LN
7.1 g (17.3 mmol) of 4-{2-amino-5-(6-amino-pyridin-3-ylethynyl)-6-methyl-pyrimidin-4-
yl]-piperazine-1-carboxylic acid fert-butyl ester are dissolved in DCM (400 mL) and

i5 40 mL TFA are added. The reaction mixture is stirred over night at RT. The reaction
mixture is adjusted to neutral pH using concentrated aqueous Na,COs solution and the
DCM is evaporated at reduced pressure, The residue is washed with water, taken up in
acctonitrile and freeze dried yielding 4.0 g (13.0 mmol) of the desired product which is

used for the next step without further purification.
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C-86) 1-[2- Amino-3-{6-amino-pyridin-3-ylethvnyl)-6-methyl-pyrimidin-4-vIj-

piperidine-4-carboxylic acid ethyl ester

/1NH2
N
=
N™ ™= Z
P>
HN™ "N” N
1 NP
[»]

The title compound is synthesized according to general procedure GP7 starting from 2.0 g
(7.7 mmol) 4-chloro-6-methyl-5-(6-amino-pyridin-3-ylethynyl)-pyrimidin-2-ylamine and
1.33 ¢ (8.47 mmol) piperidine-4-carboxylic acid ethyl ester using 1.18 mL (8.5 mmol}
triethylamine in 12 mL NMP. Work up is performed by addition of 50 mL water to the
reaction mixture and stirring for 30 min. The solid material is filtered off, washed with
water (50 mL three times) yielding 1.58 g (4.15 mmol} of the desired product with

sufficient purity.

C-87) 1-[2- Amino-5-(6-amino-pyridin-3-ylethynyl)-6-methyi-pyrimidin-4-yl}-

piperidine-4-carboxylic acid

/ENH2
SN
e
N~ ™
P
HN” N7 TN
OH
9]

The title compound is synthesized according to general procedure GP8 starting from 1.0 g
(2.63 mmol) 1-[2-amino-5-(6-amino-pyridin-3-ylethynyl)-6-methyl-pyrimidin-4-yl]-
piperidine-4-carboxylic acid ethyl ester and 126 mg (5.26 mmoi) LiOH in 80 ml. THF and
20 mi water. Yielding 772 mg (2.19 mmol) of the desired product.
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C-88) 4-[2- Amino-5-(6-amino-pyridin-3-ylethynyl)-6-methyl-pyrimidin-4-yl}-3,6-
dihydro-2H-pyridine-1-carboxylic acid fert-butyl ester

A mixture of 500 mg (1.9 mmol) 4-chloro-6-methyl-5-(6-amino-pyridin-3-ylethynyl)-
pyrimidin-2-ylamine, 1.2 g (3.9 mmol} 4-(4,4,5,5-tetramethyl-[1,3,2]-dioxaborolan-2-yl}-
3,6-dihydro-2 H-pyridine-1-carboxylic acid ferr-butyl ester, 135 mg (1.9 mmol)
Pd(PPh:),Ch, 40 mL 1 M aqueous Na,COs solation and 244 mg LiCl (5.78 mmot) in

100 mL toluene/ethanol (4:1 v/v) is kept over 2 days at reflux. After cooling the solvent is
evaporated, water i8 added and the aqueous suspension is extracted 4 times with ethyl
acetate (200 mL each). The organic layer is dried over MgSO4 and the solvent is removed
under reduced pressure. The residue is purified using flash column chromatography
yielding 635 mg (1.56 mmol) of the desired product which 1s used without farther

purification in the next step.

C-89) 5-(6- Amino-pyridin-3-ylethynyl}-4-methyl-6-(1,2,3,6-tetrahydro-pyridin-4-yl)-

pyrimidin-2-vlamine

2 NH,
P
N
PP
HNTNTY
NH

630 mg (1.5 mmol) of 4-{2-amino-5-(6-amino-pyridin-3-ylethynyl)-6-methyl-pyrirmdin-4-
yi]-3,6-dihydro-2 H-pyridine-1-carboxylic acid fert-butyl ester are dissolved in DCM

(40 mL) and 2 ml TFA are added. The reaction mixture is stirred for 3 h, concentrated
aqueous Na;COj; solution is added until pH 7 1s reached and DCM is evaporated at reduced

pressure. The residue is washed with water, taken up in acetonitrile and freeze dried

-86-



445.5 446 1.40 No. Structure Starting Material MW MS [M+H] HPLC tRet 11 W----<---'7-11' 296
---,N.::))--,_---K-."--c} C-73418.9419 NN_ 7 /1 297,,,Q.c>i,,,..",ci NNV""---m---- C-73

WO 2010/012740 PCT/EP2009/039763

yielding 253 mg (0.83 mmol) of the desired product which is used for the next step without
further purification.

C-90) {1-[2-Amino-5-(6-amino-pyridin-3-ylethynyi)-6-methyl-pyrimidin-4-yl}-

piperidin-3-yI}-carbamic acid fert-butyl ester

N

/lNHZ
N
L
AP
P
HNT N Q

N
Oy N
Y

: e
The title compound is synthesized according to general procedure GP7 starting from 2.0 g
(7.7 mmol) 4-chloro-6-methyl-5-(6-amino-pyridin-3-ylethynyl)-pyrimidin-2-ylamine and
2.0 g (10.0 mmol) piperidin-3-yl-carbamic acid ters-butyl ester using 1.29 mL (9.2 mmol)
triethylamine in 5 mL NMP and 5 mL DMSO. 200 mL ethyl acetate and 100 mL half

10 concentrated aqueous NapCOs solution are added and the phases are separated. The
aqueous phase is extracted 2 times with ethyl acetate (100 ml each). The combined
organic layvers are dried over sodium sulfate and the solvent is removed under reduced

pressure. The crude product is used without further purification in the next step.

C-91) 4-(3-Amino-piperidin-1-y1}-5-(6-amino-pyridin-3-ylethynyl)-6-methyl-

15 pyrimidin-2-ylamine

e
"

P

HNT NN

NH

2
3.3 g (7.8 mmol} of {1-[2-amino-5-(6-amino-pyridin-3-ylethynyl)-6-methyl-pyrimidin-4-
yi]-piperidin-3-yl}-carbamic acid tert-butyl ester are dissolved in DCM (50 mL) and
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26 mL TFA are added. The reaction mixture is stirred over night at RT. The reaction
mixture is adjusted to neutral pH using concentrated aqueous Na,COj3 solution and the
DCM is evaporated at reduced pressure. The residue is washed with water, taken up in
acetonitrile and freeze dried. The crude product is used without further purification in the

5  nextstep.

C-92) {1-[2-Amino-5-(6-amino-pyridin-3-ylethynyl)-6-methyl-pyrimidin-4-y1]-
piperidin-4-yl}-carbamic acid fer-butyl ester

The title compound is synthesized according to general procedure GP7 starting from 2.0 g
10 (7.7 mmol) 4-chloro-6-methyl-5-(6-amino-pyridin-3-yiethynyl)-pyrimidin-2-ylamine and
1.7 g (8.47 mmol) piperidin-4-yl-carbamic acid tert-butyl ester using 1.07 ml (7.7 mmol}
triethylamine in 3 mL NMP and 12 mL DMSO. 200 mL ethy] acetate and 100 mL half
concentrated aqueous Nap,COj; solution are added and the phases are separated. The
aqueous phase is extracted 2 times with ethyl acetate (100 mL each). The combined
15 organic layers are dried over sodium sulfate and the solvent 1s removed under reduced

pressure. The crude product is used without further purification in the next step.

C-93) 4-(4- Amino-piperidin-1-yl)-5-(6-amino-pyridin-3-ylethynyl)-6-methyl-

pyrimidin-2-yiamine

~
A
HN" N T:::l\
NH,

20 3.2 g (7.6 mmol) of {1-[2-amino-5-(6-amino-pyridin-3-ylethynyl)-6-methyl-pyrimidin-4-
yl]-piperidin-4-yl}-carbamic acid tert-butyl ester are dissolved in DCM (50 mL) and
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26 mL TFA are added. The reaction mixture is stirred over night at RT. The reaction
mixture is adjusted to neutral pH using concentrated aqueous Na,COj; solution and the
DCM is evaporated at reduced pressure. The residue is washed with water, taken up m
acetonitrile and freeze dried. The crude product is used without further purification in the

5 next step.
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Starting MS HELC

No. Structure Material MW {NH-H]’" tret
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e
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-~ \ g
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HPLC

MNo.

Structure
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Material MW

MS
[M+H]"

tRei

278

A-33 3584

389

279

A~33 352.4

353

1.25

280

A-33 362.4

363 1.08

281

C-71 414.5

415 1.39

262

A-33 358.4

359

283

C-73 462

462/464 1.44
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MS
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HPLC
L

284

U

f*/\

Cl

C-73

448.9

449

1.42

285

C-73

4629

463/465

1.47

286

C-73

516

516/518

1.76

287

C-73

4489

449

1.40

288

C-71

441.5

442

1.36

289

C-71

455.6

456

1.40
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Structure
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MS HPLC
M+HT tret

280

N

N

J

C-71

4275

428 1.35
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N/EW

N /\\N'ﬁi\l/\(
L0
T
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Y =
\/\[40
{
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o
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S
=
N/A\j/

|

I
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N
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=
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=
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.

C-75

416.5

417 1.49

202

/\ﬁ/N
s N
J Z
N T

N
PPN F
|
O
v
N'\

()

C-75

432.5

433 1.38

293

N
Pe
S T
N’J\f/’//
I
N)\Nr)\\}/n

=“\\F

C-75

458.5

460 1.45

204

G-75

3904

391 1.40

285

C-75

445.5

446 1.40
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No.

Structure

Starting
Material

AW

MS HPLC

296

C-73

4189

[M+H] tret

419

2497

C-73

432.9

433/435 1.55

208

C-73

406.9

4387/409 1.45

289

c-67

476

476 1.58

300

434.9

435/437 1.71

301

C-69

5136

8614 1.79
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HPLC

MNo.

Structure

Starting
Material

MW

[M+H]"

MS
tret

302

C-71

4816

482 1.65

303

A-39

427.9

428/430

1.86

304

C-75

4185

419 1.58

305

C-71

453.5

454 1.54

306

C-71

400.5

401 1.52

307

C-75

473.6

474 1.46
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—-N11 -7 .- "o rNN,,,-,,, 0-85434.6 4351.43 10--,, 342 WitTh I) IS; llI(----,---A-N .l
21 C-87 36p4 x36ft 4 PCT/EP2009/059763
Starting MS HPLC
No. Structure Material MW [ +HT" tree
|
c‘)\Y///N\f/N\
/ﬁ/i\x}
308 s A39 | 4235 424 1.92
W W !/\‘
{4?3}40
i
L N
N
P
309 W C-69 | 460.1 461
A Ao
i
T
%LR/O
/[ o
e
; i
; 3]
A7 o
310 Ny 418.9 419 1.53
N/L\NA N
‘\f b
Cl /,N
‘ g
L TN
311 “f&\”!// FF>L\F A-39 | 4474 |M4A6 4 6y
AL * (571) '
312 A30 | 3785 379 172
313 A27 | 3684 369 213
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tRet 344 r----, 0-87 379.5 380 1.26 -----y-,--C----..--'L---...--2
WO 20104/012740 PCT/EP2009/059763

Starting MSs HPLC
Structure Matetial MW IM+H]" trer

No.

N//;:-\
C-46 391.8 392/394 1.51

314 e

315 C-46 3154 316 1.46

4455 446 1.65

316 N *K\(\(F C-52

C-52 5126 513 1.95

317

oz

NT TR

318 I C-48 4479 448/450 1.57
N/\NJ/\\E Sy //‘\O

N
M /EN
N7 Ty - ’
i C-53 365.4 366

319 ).\/
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SULVC"HLNH, ,V N ,,, IL N 347
WO 20107012740 PCEIEPZ009/059763
: Starting MS HPLC
No. Structure Material MW M +H]+ trer

.
N/'T\/
320 /h C-53 401.5 402 1.33

321 o C53 | 4155 416

e
322 [ C-53 347.4 348 1.39
N

-
323 S C-53 | 3244 325 1.32

N
1l
324 e A-33 | 390.4 391 1.23
¥
\?/\\\O
P N
e
N /V/
325 Py A-33 | 3624 363 1.08
E M f T
I3 ‘/ -
N&O
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WO 2016/012740 PCT/EP2009/059763

Starting MW MS HPLC

No. Structure Material [M+H]" to

7N

326 N7 A-33 3054 308 1.68

7N\

327 i = A-33 333.4 334 1.78
o

328 E’l ‘ 406.5 407 1.69
N/&N/\_A? \\ﬁ/

329 ] A33 | 3635 364 1.61

330 N 409.5 410 1.70

331 )i\ //\ A-33 3514 352
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No. Structure Starting Material MW MS [M+H]+ HPLC tRet 350
------- .NL,JiNC-87433.6434 158351 NH

No.

Structure

Starting
Material

Mw

mMs
[M+H

HPLC

tRet

332

A-33

3924

363

333

A-33

380.4

381

334

3524

363

0.62

335

C-87

419.5

420

336

C-87

4215

422

337

Cc-87

434.6

435
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eeyom=1,..--61 IH N--)N C-87 435.5 436 1.26 352 N)1

., 11 0 C-85 410.5 411

1.23 353 K%IN HH- N-- 1, ,-.....," NY, N,.. NH' 0 C-85 423.5 424 1.28 354 ni-H N -. [I. N HHHHH
NH.NC-, C-8%,4370438% 1.35 355 N ,..00., z... N *- ;== i N-NA i1 ILN O Gs89/gp2009/059763
Starting M8 HPLC
No. Structure Material Mw IM+H]" tre
7NYN
/4/(\/4
N/W/y
338 i C-85 | 3805 381
_ N \N/\? -
/N\/l\!i
I
N N
g
T
Z
N7
339 P | C-85 | 3925 393 0.15
NN N/\
Ay
Q
/?N N
L
N
340 i C-85 | 4205 | 421 1.28
N/\N&\r?'
R PR L
10
/;N N
T
i /%/ 2
N
341 P C-85 | 4346 435 1.43
NTOONT TN
’\/N N
g
=
Lz
342 o~ C-87 | 3654 366 1.18
N
1O
NN
@
343 Il o~ C-87 | 3795 380
S é\j/ |
r
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PCT/EP2009/059763

C-89410.54111.44 357" :
NYNY-wlq565m4 G789 431.5 432 359 KYN

........ 7. > 11

- - A, ) NIN-I'clI

No.

Structure

Starting

Material MW

MS
[M+H]"

HPLC
tRet

344

C-87 3795

380

1.26

345

Cc-87 303.5

394

1.35

346

c-87 4055

406

347

C-87 409.5

410

348

c-87 419.5

420

349

C-87 4055

406

1.41
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cd..5,-- , --dwAde, -di A-33 440.5 441 No. Structure Starting Material MIA, MS [M+H]+ HPLC tRet

362 1Y Il NN sit7019 e N------- ) A-33400.5 401 363N PCT/EP2009/659763

Starting MS HPLC

No. Structure Material Mw [M+H]" tror

Ps
350 IF

C-87 4336 434 1.58

|
351 i;' (\/KN C-87 4355 436 1.26

352 B j\ c-85 | 4105 411 1.23

353 i C85 | 4235 | 424 1.28
A

354 1Ll o . C-85 4375 438 1.35

355 C-89 348 4 349
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NN".-0 .---ON------- N' C A-33 406.9 407 364 1,---y NN's- 11 ,-- --- / A-33 418.5 419 365 I'N

1,.<,.<"="-? -y .N . N'N-"<-F A-33 390.4 391 366 ..-----,C NN'i' -1-," r 1 A-33 434.9 435 367
1711 ,---"- ,W-O92 G @ A-33 406.9 407 No. Structure Staffing M@Eef}ﬂu@owosgms
Starting MS HPLC
No. Structure Material Mw IM+H]' e
A

356 i C-89 | 4105 | 411 1.44
/ e
" N)ﬁ/\ ”//\\\!
vy

: PR g
NS =
357 \ C-89 3774 378
N)\N,4J\€]
? M Mo
Y
/\”/N
S|
. =
358 Ao C-89 4315 432
N N ‘ | .
T
° S
e

359 WD A-33 430.5 431

: o
O
360 Pl O A-33 406.9 407

361 A-33 440.5 441
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i, ----- -2----/ Q- N A-33 412.5 414 370 n'N /--.,/--">- No 11 A-33 448.9 449 371 J1.-

N"N----- "T:Q?\?MM/GTZ' ey A-33434.9 435 372,...-L..,..1IN """'""'2"'II"P@”}!’E%}GGT)T@@'}%27'""" Iy
A-33
Starting MS HPLC
hNo. Struciure Material Mw [M+H]" frer
a
P
N./J\*/
i
362 NN i o= A-33 400.5 401
363 A-33 406.9 407
364 A-33 418.5 419
i ;\ M
e
NJ)\\/L//
3685 T e N A-33 390.4 391
C
~ g
o
! RS /EN
,J\\\/f//
/L‘\ 41\\/\ Cl
366 N7 i \f A-33 434 9 435
7
/\N/go
]
P
]
o
v
S
367 j\ o o A-33 406.9 407
N N/ \r;\!/J\f?//
L‘“\v/i\ca ;
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Starting MS HPLC
No. | Structure Material MW | M '*‘H]+ tou
e | H
)\\/41 . oM
368 " /\:j A33 | 4265 | 427
A
’\/l
N
i
i Sy N
L
Nf)\i//
369 | )-\N/)\ \‘/x A-33 4125 414
k/ —
0’/)\ N/E\‘/
N
P
|~
0 A-33 448.9 449

370 i \j/ i

371 NNy A-33 434 .9 435

372 LI G A-33 4125 413 1.48

373 NN @ A-33 392.8 343
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No. Structure Material MW IM+H]" tre
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N
i
375 a7 T T A-33 3885 369 1.37

376 Wy o A33 | 4469 447

=
5| ’
377 N/‘\N//er\ A-33 | 358.4 359

378 il A-33 385.5 386 1.66
N

e, e
379 S A-33 | 4055 406 1.91
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382 | J\ A-33 3935 364 1.28
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NN 1\3:/\
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N/‘\\/;/\/
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\/N\;
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A

o
| A/N
i =

1oL
9

A-33

3805

381

1.30

387

A-33

3604
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1.25
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A-33

418.5

420

1.57
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A-33

413.5

414

1.42
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437.5

438

1.71

391

C-77

4345
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1.38
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7
397 N/‘\N//‘w;fij C-93 | 4275 428 1.45
o
Py
L
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Starting mMs HPLC

No. Structure Material MW [M+H]+ .

N
A
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.
J\/f/;/\/
N7 R

398 /%LN/;\N/\ C-93 3795 380 1.22
N e

399 Py C-93 | 4415 442 1.45

400 N N‘*N‘/\ C-93 433.6 434 1.54

401 SN C-93 | 3935 394 1.31

402 PN C-93 | 4055 406 1.36
!

403 NTNTTN C-83 435.5 436 1.23

-120-



A-33391.5392 1.68 No. Structure Starting Material um MS [M-1-11]+ I-IPLC tRet 386 "rrrrrrr N

drr,,,,rrrrN NArrerrr H NrrrNrN------ , rrr,Nrrr-rNr- 1 A-33 380.5 381 1.30 387 N
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420 1.57
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No.

Structure

Starting

Material | ™YY

MS
[M+H]"

HPLC

tRet

404

N \N,

/N‘\/N
‘l
J\IJ//J;/
P
\T:j\
N

C-93 448.6

449

1.29

405

C-91 365.4

366

406

C-91 4275

428

1.44

407

C-91 379.5

360

1.24

408

C-91 4415

442

1.44

409

C-91 433.6

434

1.54
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Starting MS HPLC
Ne. Structure Material MW [M+H]" tret
At
/Kj
o
410 T C-91 3935 394 1.33
\I/
oo ¥
A
7
411 - W C-91 | 4055 406 1.37
412 co1 | 4355 436 1.25
413 NAN’J\«/\! A-33 384.5 385 1.78
L
| -
= l N
S AN
S
414 JNE\ = A33 | 3444 345 1.49
N N/ N
F
F
N
7]
e N
P
415 AN A33 | 3485 | 349 1.72
|
N NN
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417 1.46 3%(59%,&214\5' N-"--'N--, 11IC_) <=:--.—-, 'NN -"N<' "N 0-77 4%%@%@,@,;’@6 N
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Starting Ms HPLC
No. Structure Material MW M +H}+ fron
P N
I
. N
e
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416 A-33 3764 377 1.60
NN
F
F
F
a
. N
a
417 N| ~ A-33 3515 352 1.35
gae!
e
I
/\!;/N
‘ = My N
ST
418 L A-33 3845 385
N/J\\N// N/\‘
k/\ﬁ
A

In order to prepare compounds bearing one or more deuterium instead of hydrogen may

prepared as outlined above. The following examples have been prepared using building

blocks from commercial vendors (identified via e.g. ACD-Finder or SciFinder) using GP4

(Suzuki coupting) or GP9 (Formation of amides) :

Starting MS HPLC
No. Structure Material MW [M+H]" ¢
‘//,N\/,N
Py
2
N/J\N/ ! Ty
419 LA e c71 | 4305 | 431 | 1.24
i
)
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, NNN ,-, 1 1-- ----N 0' 0-93 365.4 366 1.14 397 .,,,,,N., ,"N 1 NY-LA N,"1N-5)---..N--, 1 ' ------- Nri

C....ri) 0-93427.5 428 1.45 No. Structure Staffing Material um MS [11/14 Hr HPLC tRet 398 NN

---------- H! wassiorag - 111 0-93 379.5 380 1.22 399 1"----->--" o5 Nepmlll Mayseh--5-1- N7\
-93

0-)------ *'-
MNo. Structure Bsﬁtaatz:'?agi MW [MR-,%I-E!T H:i;C
-
P -
420 )\ - |/\ﬁ C-71 422.5 423 1.22
PN
S
2o o
5 b
421 A-33 3064 307
Analytical method 1
HPLC: Agilent 1100 Series
MS: Agilent LC/MSD SL
column: Phenomenex, Mercury Gemini C18, 3 pm, 2.0x20 mm,
5 Part No. 00M-4439-B0-CE
solvent A 5 mM NH.HCGO:/ 20mM NHs
B: acetonitrile HPLC grade
detection: MS: Positive and negative
mass range: 120 - 700 m/z
10 fragmentor: 70
gain EMV: ]
threshold: 150
stepsize: 0.25
Uv: 315 nm
15 bandwidth: 170 nm
reference: off
range: 210 - 400 nm
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441.5 442 1.45 400 (NN 1.--K----"NNR ----) K>,", .. 0-93 433.6 434 1.54 401 21 1: 1 N---"'N,"---.
NI-->N('N-"-"N 0* 0-93 393.5394 1.31 402 N, N. -.-9---.....----- , NNN ['< ----- "'N 0'0 0-93 405.5 406
1.36 403 N5 fomszrag N G N----"Thl" C-----'N 0-93 435.5 _ PCT/EP2609/059763

range step:  2.00 nm

peakwidth: < 0.01 min

slit: 2 nm
injection: 5puL
5  flow: 1.00 mL/min
column temperature; 40 °C
gradient: 0.00 min 5%B
0.00 - 2.50 min 5%->95%B
2.50 - 2.80 min 95%B
10 2.81 -3.10 min 95%->5%B
Analytical method 2
Instrument: Agilent 1100-SL: incl. ELSD / DAD / MSD
Chromatography:
Column; Phenomenex Gemini® C18, 50x2.0mm, 3u

15 Method “Acid”

Eluent A: 0.1 % formic acid in acetonitrile
Eluent B; 0.1 % formic acid in Water
Linear Gradient program: to=2% A, ta5mn = 98 Y0 A, tomia = 98 %0 A
Flow: 1 mL/min
20 Column oven temperature: 35°C
Method “Base”
Eluent A: 10 mM ammonia in acetonitrile
Eluent B: 10 mM ammonia in water
Linear Gradient program: to= 2 % A, t3.5min = 98 %0 A, tomin =98 Y0 A
25 Flow: 1 mL/min
Column oven temperature: 35°C

Evaporative Light Scattering Detector (ELSD):

Instrument: Polymer Laboratories PL-ELS 2100
Nebuliser gas flow: 1.1 L/min N»

30 Nebuliser temp: 50°C
Evaporation temp: 80°C
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436 1.23 No. Structure Starting Material MW MS EM+Fir HPLC tRet 404 N 1 N">---"" N--11-N'--

0----,--
il1"-re--

Lamp:

1,....,N,"C-93 448.6 449 1.29 405 1, NNr--.N-7-'M ,
B 20N QNg—-I--- C-91 427.5 428 1.44 407 NizN -,_ <

Diode Array Detector (DADY:

Instrument;

Sample wavelength:

5

Reference wavelength:

Mass Spectroscopy (MSD):

Blue LED 480 nm

Agilent G1316A
220-320 nm
Off

Instrument: Agilent LC/MSD-SL

lonisation: ESI (Positive & Negative)

Mass range: 100-800

10 Abbreviations ased
ACN acetonitrile mL millilitre
bu butyl MS mass spectrometry
CDI carbonyl diimidazole N normal
d day(s) NIS N-1odosuccinimide
DC thin layer chromatography NMP N-methylpyrrolindinone
DCM dichloromethane NMR nuclear resonance spectroscopy
DIPEA diisopropylethyl amine NP normal phase
DMF N, N-dimethyiformamide ppm part per million
DMSO dimethylsulphoxide Rf retention factor
et ethyl RP reversed phase
h hour(s) prep preparative
HPLC high performance liquid RT room temperature
chromatography

iPr isopropyl tert tertiary
LC Hquid chromatography tRet retention time
M molar THF tetrahydrofuran
me methyl T™S tetramethylsilanyl
min minute(s)
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Y ctN C3 C-91 433.6 434 1.54 No. Structure Starting Material MIN MS pvi+Hi+ HPLC tRet 410 N..N 1

0 oL o "NAL - N-----
N% <Wo Nﬂj}amva@e N , L ON PCT/EP2009/059763

10

20

25

The Examples that follow describe the biological activity of the compounds according to

the invention without restricting the invention to these Examples.

PC3 proliferation test

The test is based on measurement of cellular DNA content via fluorescent dye binding.
Because cellular DNA content is highly regulated, it is closely proportional to cell number.
The extent of proliferation is determined by comparing cell counts for samples treated with

drugs with untreated controls.

PC3 (human prostate carcinoma cell line) cells are sown in microtitre plates and incubated
overnight in culture medium at 37 °C and 5 % CO,. The test substances are diluted
stepwise and added to the cells such that the total volume is 200 pL/well. Cells to which
diluent, but not substance, is added serve as controls. After an incubation time of 3 days,
the medium is replaced by 100 ul/well dye-binding solution and the cells are incubated at
37 °C in the dark for a further 60 min. For measuring the fluorescence, excitation takes

place at a wavelength of 485 nm and the emission is measured at 530 nm,
ECs, vatues are calculated using the GraphPad Prism program.

Most compounds of the Examples cited have an ECsy (Proliferation PC3) of less than
I uM.

P-AKT measurement in PC3 cells

P-AKT levels in PC3 cells arc detected by cell-based ELISA. Cells ars cultured in 96-well
plates and treated with serial dilutions of test substances for 2 h. Cells to which diluent, but
not substance, is added serve as controls. Subsaquently, the colls are Rxed rapidly 1o
preserve profein modifications. Bach well is then incubated with a primary antibody
spacific for Serd73-phosphoryiated AKT. Subsequent incubation with secondary HEP-
conjugated antibody and developing solotion provides a colorimetric readouat at 450 nm,

ECs, values are calculated using the GraphPad Prism program.

Most compounds of the Examples cited have an ECsg (P-AKT PC3} of less than 1 pM.
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The substances of the present invention are PI3 kinase inhibitors. On account of their
biological properties, the novei compounds of the general formula (1) and their 1somers
and their physiologically tolerated salts are suitable for treating diseases which are

characterized by excessive or anomalous cell proliferation.

These diseases include, for example: viral infections (e.g. HIV and Kaposi’s sarcoma);
mflammation and autoimmune diseases (e.g. colitis, arthritis, Alzheimer’s disease,
glomerulonephritis and wound healing); bacterial, fungal and/or parasitic infections;
leukaemias, lymphomas and solid tumours; skin diseases (e.g. psoriasis); bone diseases;
cardiovascular diseases (e.g. restenosis and hypertrophy). In addition, the compounds are
useful for protecting proliferating cells {e.g. hair cells, intestinal cells, blood cells and
progenitor cells) from DNA damage due to irradiation, UV treatment and/or cytostatic
treatment (Davis et al., 2001).

For example, the following cancer diseases can be treated with compounds according to
the invention, without, however, being restricted thereto: brain tumours, such as acoustic
neurinoma, astrocytomas such as piloid astrocytomas, fibrillary astrocytoma, protoplasmic
astrocytoma, gemistocytic astrocytoma, anaplastic astrocytoma and glioblastomas, brain
lymphomas, brain metastases, hypophyseal tumour such as prolactinoma, HGH (human
growth hormone) producing tumour and ACTH-producing tumour (adrenocorticotrophic
hormone), craniopharyngiomas, medulloblastomas, meningiomas and oligodendrogliomas;
nerve tumours (neoplasms) such as tumours of the vegetative nervous system such as
neuroblastoma sympathicum, ganglioneuroma, paraganglioma (phaeochromocytoma and
chromaffinoma) and glomus caroticum tumour, tumours in the peripheral nervous system
such as amputation neuroma, neurofibroma, neurinoma (neurilemoma, schwannomay} and

malignant schwannoma, as well as tumours in the central nervous system such as brain and

. spinal cord tumours; intestinal cancer such as rectal carcinoma, colon carcinoma, anal

carcinoma, small intestine tumours and duodenal tumours; eyelid tumours such as
basalioma or basal cell carcinoma; pancreatic gland cancer or pancreatic carcinoma;
bladder cancer or bladder carcinoma; lung cancer (bronchial carcinoma) such as small-cell
bronchial carcinomas (oat cell carcinomas) and non-small-cell bronchial carcinomas such

as squamous epithelium carcinomas, adenocarcinomas and large-cell bronchial
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carcinomas; breast cancer such as mammary carcinoma, such as infiltrating ductal
carcinoma, colloid carcinoma, lobular invasive carcinoma, tubular carcinoma, adenoid
cystic carcinoma, and papillary carcinoma; non-Hodgkin’s lymphomas (NHL) such as
Burkitt’s lymphoma, low-malignancy non-Hodkgin’s lymphomas (NHL) and mucosis

5  fungoides; uterine cancer or endometrial carcinoma or corpus carcinoma; CUP syndrome
{cancer of unknown primary); ovarian cancer or ovarian carcinoma such as mycinous,
endometrial or serous cancer; gall bladder cancer; bile duct cancer such as Klatskin’s
turnour; testicular cancer such as seminomas and non-seminomas; lymphoma
(lymphosarcoma) such as malignant lymphoma, Hodgkin’s disease, non-Hodgkin’s

10 tymphomas (NHL) such as chronic lymphatic leukaemia, hair cell leukaemia,
immunocytoma, plasmocytoma (multiple myeloma), immunoblastoma, Burkitt’s
tymphoma, T-zone mycosis fungoides, large-cell anaplastic lymphoblastoma and
lymphoblastoma; laryngeal cancer such as vocal cord tumours, supraglottal, glottal and
subglottal laryngeal tumours; bone cancer such as osteochondroma, chondroma,

15 chrondoblastoma, chondromyxoidfibroma, osteoma, osteoid-osteoma, osteoblastoma,
eosinophilic granuloma, giant cell tumour, chondrosarcoma, osteosarcoma, Ewing’s
sarcoma, reticulosarcoma, plasmocytoma, {ibrous dysplasia, juvenile bone cyst and
aneurysmatic bone cyst; head/neck tumours such as tumours of the lips, tongue, floor of
the mouth, oral cavity, gingiva, pallet, salivary glands, pharynx, nasal cavities, paranasal

20 sinuses, larynx and middie ear; liver cancer such as liver cell carcinoma or hepatoceliular
carcinoma (HCC), leukaemias, such as acute leukaemias, such as acute
lymphatic/lymphoblastic leukaemia (ALL), acute myeloid leukaemia (AML); chronic
leukaemias such as chronic lymphatic leukaemia (CLL), chronic myeloid leukaemia
(CML); stomach cancer or stomach carcinoma such as papillary, tubular and mucinous

25 adenocarcinoma, signet ring cell carcinoma, adenoid squamous cell carcinoma, small-cell
carcinoma and undifferentiated carcinoma; melanomas such as superficially spreading,
nodular malignant fentigo and acral lentiginous melanoma; renal cancer, such as kidney
cell carcinoma or hypermephroma or Grawitz's tumour; oesophageal cancer or ocsophageal
carcinoma; cancer of the penis; prostate cancer; pharyngeal cancer or pharyngeal

30 carcinomas such as nasopharyngeal carcinomas, oropharyngeal carcinomas and

hypopharyngeal carcinomas; retinoblastoma; vaginal cancer or vaginal carcinoma,
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squamous epithelium carcinomas, adeno carcinomas, in situ carcinomas, malgnant
melanomas and sarcomas; thyroid gland carcinomas such as papillary, follicular and
medullary thyroid gland carcinoma, and also anaplastic carcinomas; spinalioma, prickle
cell carcinoma and squamous epithelium carcinoma of the skin; thymomas, urethral cancer

35 and vulvar cancer.

The novel compounds can be used for the prevention or short-term or long-term treatment
of the abovementioned diseases including, where appropriate, in combination with other
state-of-the-art compounds such as other anti-tumour substances, cytotoxic substances, cell

proliferation inhibitors, antiangiogenic substances, steroids or antibodies.

10 The compounds of the general formula (1) can be used on their own or in combination with
other active compounds according to the invention and, where appropriate, in combination
with other pharmacologically active compounds as well. Chemotherapeutic agents which
can be administered in combination with the compounds according to the invention
mclude, without being restricted thereto, hormones, hormone analogs and antihormones

15 (e.g. tamoxifen, toremifene, raloxifene, fulvestrant, megestrol acetate, flutamide,
nilutamide, bicatutamide, aminoglutethimide, cyproterone acetate, finasteride, buserelin
acetate, fludrocortisone, fluoxymesterone, medroxyprogesterone and octreotide),
aromatase inhibitors (e.g. anastrozole, letrozole, liaro.io}e, vorozole, exemestane and
atamestane), LHRH agonists and antagonists (c.g. goserelin acetate and luprohde),

20 inhibitors of growth factors (growth factors such as platelet-derived growth factor and
hepatocyte growth factor, examples of inhibitors are growth factor antibodies, growth
factor receptor antibodies and tyrosine kinase inhibitors, such as gefitinib, imatinib,
lapatinib, Erbitux® and trastuzumab}; antimetabolites (e.g. antifolates such as
methotrexate and raltitrexed, pyrimidine analogs such as 5-fluorouracil, capecitabine and

25 gemcitabine, purine and adenosine analogs such as mercaptopurine, thioguanine, cladribine
and pentostatin, cytarabine and fludarabine); antitumour antibiotics (e.g. anthracyclines,
such as doxorubicin, daunorubicin, epirubicin and idarubicin, mitomycin C, bleomycin,
dactinomycin, plicamycin and streptozocin); platinum derivatives (e.g. cisplatin,
oxaliplatin and carboplatin); alkylating agents (e.g. estramustine; meclorethamine,

30  melphalan, chlorambucil, busulphan, dacarbazine, cyclophosphamide, ifosfamide and
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HPLC:Agilent 1100 Series MS:Agilent LC/MSD SL column:Phenomenex, Mercury Gemini C18, 3 gm,
2.0x20 mmyaPartNe, QeM-4439-B0-CE solventA: 5 mM NRIHCO3/ 20my-NEs, Rsaseignitrile HPLC
grade detection:MS: Positive and negative mass range: 120 - 700 mJz lafragmentor: 70 gain EMV: 1
threshold:150 stepsize:0.25 LTV:315 rim 15bandwidth:170 nm reference:off range:210 - 400 nm WO
2010/012740PCT/EP2009/059763 range step:2.00 nm peakwidth:<0 01 min slit:2 urn injection:5 ttL
5flow:1.00 mL/min column temperature: 40 C gradient:0.00min5 % B 10 0.00 - 2.50 min 2.50 -2.80 min

2.81-3.10min 5% ->9595B 95 % ->5B B ) , . T
temozolomide, nitrosoureas such as carmustine and lomustine and thiotepa); antimitotic

agents (¢.g. vinca alkaloids such as vinblastine, vindesine, vinorelbine and vincristine; and
taxans such as paclitaxel and docetaxel); topoisomerase inhibitors (e.g.
epipodophyllotoxins such as etoposide and etopophos, teniposide, amsacrine, topotecan,

5 irinotecan and mitoxantrone) and various chemotherapeutic agents such as amifostin,
anagrelide, clodronate, filgrastin, interferon alpha, leucovorin, rituximab, procarbazine,

levamisole, mesna, mitotan, pamidronate and porfimer.

Examples of suitable forms for use are tablets, capsules, suppositories, solutions, in
particular solutions for injection (s.c., i.v., i.m.} and infusion, syrups, emulsions or

10 dispersible powders. In this connection, the proportion of the pharmaceutically active
compound(s) should in each case be in the range of 0.1-90% by weight, preferably
0.5 - 50 % by weight, of the total composition, that is in guantities which are sufficient to
achieve the dosage range which is specified below. If necessary, the doses mentioned can

be given several times a day.

15 Appropriate tablets can be obtained, for example, by mixing the active compound(s) with
known auxiliary substances, for example inert diluents, such as calcium carbonate, calcium
phosphate or lactose, disintegrants, such as maize starch or alginic acid, binders, such as
starch or gelatine, lubricants, such as magnesium stearate or talc, and/or agents for
achieving a depot effect, such as carboxymethyl cellulose, cellulose acetate phthalate or

20 polyvinyl acetate. The tablets can also comprise several layers.

Correspondingly, sugar-coated tablets can be produced by coating cores, which have been
prepared in analogy with tablets, with agents which arc customarily used in sugar coatings,
for example collidone or shellac, gum arabic, talc, titanium dioxide or sugar. The core can
also comprise several layers in order to achieve a depot cffect or fo avoid incompatibilities.
25 In the same way, the sugar coating can also comprise several layers in order to achieve a
depot effect, with it being possible to use the auxiliary substances which are mentioned

above in the case of the tablets.

Syrups of the active compounds or active compound combinations according to the

invention can additionally comprise a sweetening agent, such as saccharine, cyclamate,

-131-



Analytical method 2 Instrument:Agilent 1100-SL: incl. ELSD / DAD / MSD Chromatography:
Column:Phenomenex Gemini(r) C18, 50x2.0mm, 3p, 15 Method "Acid" Fluent A:0.1 % formic acid in

acetonitrile flyepi R R4d0 formic acid in Water Linear Gradient program:{q-7/2s¥%ddni3-=ifl = 98 % A,
tomili ---- 98 % A Flow:1 mL/min 20Column oven temperature:35 C Method "Base" Fluent A:10 /TIM

ammonia in acetonitrile Eluent B:10 mM ammonia in water Linear Gradient program:to = 2 % A,
t3.5,"0, = 98 % A, tomin = 98 % A 25Flow:1 mL/min Column oven temperature:35 C Evaporative Light
Scattering Detector (ELSD): Instrument:Polymer Laboratories PL-ELS 2100 Nebuliser gas flow:1.1
L/min N2 30Nepuliser temp:50C Eyvaporation temp:80C WO 20 1012740PCT/EP2009/0§19763
Lamp:Blue LED'988 h HB6E° A ;?ﬁe‘iae%?a?*tlﬁi & i in PRSP ES B A S B fpran i
wavelength:220320:8 rxReferensecivealedengthi QO Masa spettoscapykdvSE) kuisinyadiotAgilent

LC/MSD-SL Iog%iﬁation:%?li gPtHsftive & It\ge ativez SS %]t?ﬁ:lgo&go%lgAb‘%e\@[nga used ACN
acetomtrile mE*miMiErE by ot yll1 RFE mags %%ﬁ%moert?))} C rBorlllﬁfidﬂr'rﬁgéaz% e N normal d day(s)

NIS N-iodosnetiolmisiend ethylene oxide, or protectants such as p-hydroxybenzoates.

5 Injection and infusion solutions are produced in a customary manner, e.g. while adding
isotonizing agents, preservatives, such as p-hydroxybenzoates, or stabilizers, such as alkali
metal salts of ethylenediaminetetraacetic acid, where a@propriate using emulsifiers and/or
dispersants, with it being possible, for example, to employ, where appropriate, organic
solvents as solubilizing agents or auxiliary solvents when using water as diluent, and

10 aliquoted into injection bottles or ampoules or infusion bottles.

The capsules, which comprise one or more active compounds or active compound
combinations, can, for example, be produced by mixing the active compounds with inert
carriers, such as lactose or sorbitol, and encapsulating the mixture in gelatine capsules.
Suitable sappositories can be produced, for example, by mixing with excipients which are

15 envisaged for this purpose, such as neutral fats or polvethylene glycol, or their derivatives.

Augxiliary substances which may be mentioned by way of example are water,
pharmaceutically unobjectionable organic solvents, such as paraffins (e.g. petroleum
fractions), oils of vegetable origin (e.g. groundnut oil or sesame oil), monofunctional or
polyfunctional alcohols (e.g. EtOH or glycerol), carrier substances such as natural mineral
20 powders (e.g. kaolins, argillaceous earths, talc and chalk), synthetic mineral powders (e.g.
highly disperse silicic acid and silicates), sugars (e.g. cane sugar, lactose and grape sugar),
emulsifiers (e.g. lignin, sulphite waste liquors, methyl cellulose, starch and
polyvinylpyrrolidone) and glidants (e.g. magnesium stearate, talc, stearic acid and sodium

lauryl sulphate).

25  Admuinistration is effected in a customary manner, preferably orally or transdermally, in
particular and preferably orally. In the case of oral use, the tablets can naturally also
comprise, in addition to the abovementioned carrier substances, additives such as sodium
citrate, calcium carbonate and dicalcium phosphate together with a variety of further

substances such as starch, preferably potato starch, gelatine and the like. It is furthermore
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DC thin layer chromatography NMP N-methylpyrrolind none DCM dichloromethane NMR nuclear
resonance spectroscopy DIPEA diisopropylethyl amine NP normal phase DMF N,N-dimethylfoiuiamide

ppm part peyailiam, PMSO dimethylsulphoxide Rf retention factor et ethyl RR:seugisadphase h
hour(s) prep preparative HPLC high performance liquid chromatography RT room temperature iPr

isopropyl tert tertiary LC liquid chromatography tRet retention time M molar THF tctrahydrofuran me
methyl TMS tetramethylsilanyl min minute(s)

also possible to use glidants, such as magnesium stearate, sodium lauryl sulphate and talc,
for the tableting. In the case of aqueous suspensions, a variety of taste improvers or dyes
can also be added to the active compounds in addition to the abovementioned auxihiary

substances.

5 For parenteral administration, it is possible to employ solutions of the active compounds
while using suitable liquid carrier materials. The dosage for intravenous administration is

1-1000 mg per hour, preférably between 5 and 500 mg per hour.

Despite this, it may be necessary, where appropriate, to diverge from the abovementioned
quantities, depending on the body weight or the nature of the route of administration, on
10 the individual response to the medicament, on the nature of its formulation and on the time
or interval at which the administration is effected. Thus, it may, in some cases, be
sufficient to make do with less than the previously mentioned lowest quantity whereas, in
other cases, the abovementioned upper limit has to be exceeded. When relatively large
quantitics are being administered, it may be advisable to divide these into several single

15 doses which are given over the course of the day.

The following formulation examples illustrate the present invention without, however,

restricting its scope:

Pharmaceutical formulation examples

A) Tablets . per tablet
20 Active compound in accordance with formula (1) 100 mg
Lactose 140 mg
Maize starch 240 mg
Polyvinylpyrroiidone 15mg
Magnesium stearate _Smg
25 500 mg

The finely ground active compound, lactose and a part of the maize starch are mixed with
each other. The mixture is sieved, aftér which it is moistened with a solution of
polyvinylpyrrolidone in water, kneaded, wet-granulated and dried. The granular matenal,

the remainder of the maize starch and the magnesium stearate arc sieved and mixed with
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WO 2010/012740PCT/EP2009/059763 The Examples that follow describe the biological activity of the
compounds according to the invention without restricting the invention to these Examples. PC3
proliferationyggst,Thg;tegt is based on measurement of cellular DNA contest-vigeHpipigasgnt dye
binding. 5 Because cellular DNA content is highly regulated, it is closely proportional to cell number.
The extent of proliferation is determined by comparing cell counts for samples treated with drugs with
untreated controls. PC3 (human prostate carcinoma cell line) cells are sown in microtitre plates and
incubated overnight in culture medium at 37 C and 5 % CO2. The test substances are diluted
ostepwise and added to the cells such that the total volume is 200 ,uL/well. Cells to which diluent, but
not substancesashadited Bervedsreontmsisciftae tabletewbativabtinsbapt 3ndesiss the medium is replaced
by 100 pt/well dye-binding solution and the cells are incubated at 37 C in the dark for a further 60 mm.
For measuringdihe fllakésgence, excitation takes place at a wavelength of 485tabicand the emission is
measured at 530141 hnffur? M@g&%&%g@ﬁﬁlgﬁg&épg the GraphPad Prigm.program. Most
compounds of the Examples cited have an EC50 (Proliferation PC3) of less tglsan 1 p.M. P-AKT
measurementAPE3 cells P-AKT levels in PC3 cells are detected by cell-baddd™ELBA. Cells are
cultured id 96 Mrstxtpidtes and treated with serial dilutions of test substancé8¥&2 h. Cells to which
diluent, but natistrbstaneiinis @ddedserve as controls. Subsequently, the celt&ang fixed rapidly to
preserve prot@&w&%@%&q&ngam well i.s then incubated with a primary aft igf%dy specific for
Ser473-phosphorylated” AKT. Subsequent incubation with secondary HRPconjugated antibody and
developing soRMBHHFEHERLE Yo ifi&tric, readout at 450 nm. 25 EC50 val&é e calculated using
the GraphPad\Riggnsiprogreareidost compounds of the Examples cited have.ahiEC50 (P-AKT PC3) of
less than @ uM. WO 2010/012740PCT/EP2009/059763 The substances ofitiiefresent invention are
P13 kinase inhibitors. On account of their biological properties, the novel compounds of the general

formula (1) angk{hgirisammsntane tbel-Rbsialagicalbrinleraled Salis e suiiahle for treating diseases
which are characterlzet l% exﬁiﬁéglve r(z)é a omal?us C?l(|i rollferatjoerg 5}; %s&dlﬁ%%sgf%elrnv% u19he’ for
example: viralnilﬁ?reocf:tlfgsng egC AhdK&5os1'S%R (%)_rﬁa ?Fn?fgﬁlr%(aﬁ% and autoimmune diseases
(e.g/. colitis, a}rﬂmmf?tmhém@é% @é_-éfasjg,e@iﬁ@hﬂbﬁé&@é@ﬁﬁ@%@fdiﬁéﬁgﬁwﬁi@ﬁbl, fungal |
and/or parasiticaiafetions;tetitaemiasily mplsbiasiad VMO SpEKIMm asesi¢thyg. psoriasis);
bone diseases; Ca{dioy ARCHIALAISEASES. (50, /SRS TR ARARY DEHIORNY 4N AGHioN. &, gemPounds
are 10 useful for proLectin proliferatin ,cellf%&gﬁ.‘?%.é} ir c |LS, intestinal cells, blood cells and progenitor
1

cells) from DN FEgR S S pradetishe ¢ MERCantSr cytostatic treatment (Davis et al.,

2001). For ex%}gple, he foqﬂg\%ﬂgiggncer diseases can be treated with compounds according to the
invention, wit ; er, being restricted thereto: brain tumours, such as acoustic 15neurinoma,
astrocytomas 4diheas pitoichd sirecsatieres, Wishlfaryaktfddytoma, protoplaghiegastrocytoma,
gemistocytic aglipeyiona,;anaplastic astrocytoma and glioblastomas, braigylymphomas, brain
metastases, hypophyseat tumour such as prolactinoma, UGH (human growth hormone) producing
tumour a#td A fﬁ%&d&ﬁ@iﬁ@mmour (adrenocorticotrophic hormone), crarﬁd%aryngiomas,
medulloblastomas, meningiomas and oligodendrogliomas; .2Qnerye tumours (neoplasm ch as
tumours of the BEdSLANE MBS Sy SRR TS OISO LR T oA Buroma,
paraganglioma-fphaedchirsrnsisorhsiaprisrroiiamitornag dedd yininiizezt saetim st Hinours in
the peripheralsaginie s systeradspiab as drapbiationhelmodd: Ttusaithraigacbéurinemadgnauritemoma,
schwannoma) angpalgnaNt SEBWANRAMaE. 28 Wall ASIPeURS NG 6eMEREASYAUSRYSIRM such as

brain and 25spinal cord tumours; intestinal cancer such as rectal carciioma, célon carcinoma, anal
carcinontd, sniall iftesTte fareuts d%S%%ﬁﬁﬁﬁm@%yelid tumours such as basalioma or basal
cell carcinoma; pancreatic gland cancer or pancreatic carcinoma; bladder cancer or bladder
carcinoma; lung cancer (bronchial carcinoma) such as small-cell bronchial carcinomas (oat cell
carcinomas) and non-small-cell bronchial carcinomas such 30as squamous epithelium carcinomas,
adenocarcinomas and large-cell bronchial WO 2010/012740PCT/EP2009/059763 carcinomas; breast
cancer such as mammary carcinoma, such as infiltrating ductal carcinoma, colloid carcinoma, lobular
invasive carcinoma, tubular carcinoma, adenoid cystic carcinoma, and papillary carcinoma;
non-Hodgkin's lymphomas (NHL) such as Burkitt's lymphoma, low-malignancy non-Hodkgin's
lymphomas (NHL) and mucosis 5 fungoides; uterine cancer or endometrial carcinoma or corpus
carcinoma; CUP syndrome (cancer of unknown primary); ovarian cancer or ovarian carcinoma such as
mucinous, endometrial or serous cancer; gall bladder cancer; bile duct cancer such as Klatskin's
tumour; testicular cancer such as seminomas and non-seminomas; lymphoma (lymphosarcoma) such
as malignant lymphoma, Hodgkin's disease, non-HodgKin's 10lymphomas (NHL) such as chronic
lymphatic leukaemia, hair cell leukaemia, immunocytoma, plasmocytoma (multiple myeloma),
immunoblastoma, Burkitt's lymphoma, T-zone mycosis fungoides, large-cell anaplastic
lymphoblastoma and lymphoblastoma; laryngeal cancer such as vocal cord tumours, supraglottal,

glottal and subglottal laryngeal tumours; bone cancer such as osteochondroma, chondroma,
15chrondnblactoma chondromyvynidfibroma Nnetenma netenid-octenma onctenhlactnma encinoanhilie




hypopharyngerd carcinomas; retinoblastoma; vaginal cancer or vaginal carcinoma; WO
2010/012740PCT/EP2009/059763 squamous epithelium carcinomas, adeno carcinomas, in situ
carcinomas, malignant melanomas and sarcomas; thyroid gland carcinomas such as papillary,
follicular and medullary thyroid gland carcinoma, and also anaplastic carcinomas; spinalioma, prickle
cell carcir®ia and squamous epithelium carcinoma of the skin; thymomas, urethral cancer 5and
vulvar cancer. The novel compounds can be used for the prevention or short-term or long-term
treatment .ofGhemaodereeivrddrdiskdéss including, where appropriate, in combination with other
state-of-the-art compgunds such as other anti-tumour substances, cytotoxic substances, cell
proliferation inhibitorg, antiangi ic substances, steroids or antibodies. 10The compounds of the
general foula (1) capthe u on their own or in combination with other active compounds according to
the invention andNwher appropriate, in combination with other pharmacologically active compounds
as well. Chemotherapeultic agents which can be administered in combination with the compounds
according toRAE inveition iRClude, without being restricted thereto, hormones, hormone analogs and
antihonnones 15(e.g. tamoxifen, torerfiifene, raloxifene, fulvestrant, megestrol acetate, flutamide,
nilutamide, bicatutamide, aminoglutethimide, cyproterone acetate, finasteride, buserelin acetate,
fludrocortisolEABoxyrnesterone, medroxyprogesterone and octreotide), aromatase inhibitors (e.g.
anastrozole ittianale; basoz st cvar 6nolerexe festaheland htamestard hdididtlagbnists andl
antagonists g6 peserelin aGeiale.ANc iRkl SAbinlpia.of grantadastars, (Brydh faciprs such

as platelet-derived growth factor and hepatocyte growth factor, examples of inhibitors ar &owth factor
antibodies, gr&wen vﬁéﬁﬁdr@@éﬁa#%%é' drEsBptBch fesisaRIEEe iftibitorstdeiiviexyefitintl, imatinib,
lapatinib, Erbiuxrandurasitmrnaynaentimetaheliesi(evg  ritifolates-sueR RS metotiexate and

raltitrexed, p%g ng[{g%caggllgc)g%@fnrsl s(%h a&\?i&l&rgga&ingéﬁe%i—%@ng@%%n%?@%@i purine and

adenosine analogs suc¢h ‘asmercagtopurine; ‘thioguanine, cladribine™an , cytarabine and
fludarabine) SEAREMSHPRAIotRS R RANARERTINES (SU8H a8 S KPR cPS @Rt ubicin, epirubicin

and idarubici@aiycin Schlearixa dactipuygior Deai oReRd strippREIn); platinum
derivatives (e.g. gé%)lat;_nb oxatlgcﬁlncand carls)oplatln(ﬁﬁlklérlgcthg ggfents °(%i% estramustine,
medck\;/\r/ecgh;(gga(, Fi%llaﬁg;y%%( &&ﬂﬁggﬁg% ) (C;E_l{g Sé&?él;cg(' pRESPhamide, ifosfa(;nide
an (01125 BRZD0Y Rtz SBORAE; AHRAS carmustine an
lomustine angl fhintepay; BRkMItafic agene R d-yiRoe lfeloidasydh pe viofiagtingindesine

vinorelbine an vincristine, and taxans sucfg as paclitaxel agnd docet ,.[opoisomerase inhibitors
(e.g. epipod OPRALEkTS Rieh(@xibpodide Bt etSpopids Hénibsidatathtdtihe Rdbotecan,
Sirinotecan aqE NEAAITIINR)FENKRIOUS CRET o MR FERETIE, RYSMR SUCTORBRAMIIRti magrelide,

clodronate, fi in,{nterfero in, FitLxi rocarbazi isole, mesna,
mitotan, parﬁ%?ié%ﬁé@%dgﬁg{})b?ﬁrﬁﬁ@gﬁfp eﬁ%fngéﬁgﬁg]%%n ngﬁ @%@ﬁ%g, capsules,
suppositoriesSTNBREEHE; MR pat i & N8N8 s THRINEBHIDRS .o NR ) KAB*WHd. infusion, syrups,
emulsions ontgdigpetsiple powden=tthsieannertionhe R eperion alibeiphrimacestically active
compound(s) should.in each case be in the range of 0.1-90% by weight, preferably 0.5 - 50 % by
weight, of th tB?&fo&ﬁnﬁgsition, that is in quantities which are sufficient to achieve the dosage range
which is speﬁiﬁé@dﬁes‘.(avgrdﬁpl@@@@gé@qﬁh&@@gé&.mm;ﬁeﬁmh@giﬁéhMVmbM}ﬁtayl
15Appropriatg fablets can.he phiaingd, {0k SxARISmbing he AGIMALARPQUREIR) M RowN

auxiliary substances, for example inert diluents, such as calcium carbonate, calcium phosphate or
lactose, disirfedfanits iMPEFrape e s MgnragdalnsaerC8uc tatdfor Yetafine,
lubricants, susibasathagnpasilymstearatc or talc, and/or agents for achieving a depot effect, such as
carboxymethyl cellulose, cellulose acetate phthalate gr 20polyvinyl,acetate. . The tablets can also
comprise sek\%r%ﬂ(i%se?sgr&u&rsgs?ﬁgn |ﬁlgnl3? Sui ar’-‘%aoalfé§ ?’f et%a@éé{ﬁage produced by coating cores,

which have theerrpreipalied iPBnatddyRuitt-Tabtél; withaagentSwhigh are customarily used in sugar

coatings, for @xpmidercallidona.pkabalagaimaiaiic Raladtitanivandiexideff sugae iiheigare can
also comprise agef}[erag J?yer(f inlgrder to achieve a depot effect or to avoid incompatibilities. 25In the
same way, thé 3§Pc a méocr:an’ alSo comprise several layers in order to achieve a depot effect, with
it being possibts B uskerttreienlyikdgns absitan desrwhiokinmpemee ationecaiowd imvirtiigsd pbtise tablets.
Syrups of th%ﬁﬁgké%&"éﬁmpb‘ﬁ&i&&%ﬁqw%@m%'él@c&%’l‘f@iﬂ%ﬁ%% according doqthe,igyention can

additionally comprise a sweetening agent, such as saccharine, cyclamate, WO
2010/0127408E b boshsaFss Gyt didyyaras s idsteaRinfovify aléht 4%, flavouring
agents such asmiandliherosange Bxtiacbeklddeteanalsiidobaptisesuspé hsioncadiis by thickeners, such
as sodium carboxymethyl cellulose, wetting agents, for example condensation products of fatty
alcohols and ethylene oxide, or protectants such as p-hydroxybenzoates. 5Injection and infusion
solutions are produced in a customary manne}, .g. while adding isotonizing agents, preservatives,
such as p-hydroxybenzoates, or stabilizers, such as alkali metal sahs of ethylenediaminetetraacetic

acid, where appropriate using emulsifiers and/or dispersants, with it being possible, for example, to
oamnloyv where annronriate oraoaniec ecnolivente ac enlithilizinA anante ar ativiliaryy enh/ente whaen 1icina




also possible to use glidants, such as magnesium stearate, sodium lauryl sulphate and talc, for the
tableting. In the case of aqueous suspensions, a variety of taste improvers or dyes can also be added
to the active compounds in addition to the abovementioned auxiliary substances. 5For parentcral
administration, it is possible to employ solutions of the active compounds while using suitable liquid
carrier matefidts "erbdebbeferdsydlvebvidieds administration is 1-1000 mg per hour, preferably

bhetw%en S %&@Qcﬁ%@@ﬁ_ Elﬁ%é@ﬁ%_@nﬁ% sé%d@idiﬁ&ﬁ@ﬁ%ﬁ%ﬁxﬁo\fy@ﬁ[&ﬁpB’fcﬁi@ﬂﬁh@lgtﬁ(fﬂillerge from
the abovementioned quantities, depending on the ho eig e nat e route o
administration® oft’ %@?gﬁmlﬁ‘%ﬁﬁgéﬁo 1l mﬁe?éﬁgl%mﬁelﬁﬁ%ﬁthﬁﬁ%ﬁé@?ﬁé%nﬁulaﬂon and on
the time or iNBf3l-VRIRH-HeRIRMiSKREDRIR efielowed, THus;GNmayC in0Me-8a8esNok-sufficient to
make do wi_tpl@:c,g}g;a_rgqth%W@L@@)@ﬁqtjggﬁq{bwest qua_ntity whereas, in _o_ther cases, the
abovementioned upper fimit has to be exceeded. When relatively large quantities are being
administered, it may be advisable to divide these into several single 15doses which are given over the
course of the day. The following formulation examples illustrate the present invention without,
however, restricting its scope: Pharmaceutical formulation examples A)Tabletsper tablet 20 Active
compound in accordance with formula (1)100 mg Lactose140 mg Maize starch240 mg
Polyvinylpyrrolidonel5 mg Magnesium stearate5 Inv 25500 mg The finely ground active compound,
lactose and a part of the maize starch are mixed with each other. The mixture is sieved, after which it
is moistened with a solution of polyvinylpyrrolidone in water, kneaded, wet-granulated and dried. The
granular material, the remainder of the maize starch and the magnesium stcaratc are sieved and
mixed with WO 2010/012740PCT/EP2009/059763 each other. The mixture is pressed into tablets of
suitable shape and size. B) Tabletsper tablet Active compound in accordance with formula (1)80 mg
Lactose55 mg Maize starch190 mg Microcrystalline cellulose35 mg Po lyviny Ipyrro lidonel5 mg
Sodium carboxymethyl starch23 mg Magnesium stearate2 mg t0400 mg The finely ground active
compound, a part of the maize starch, the lactose, microcrystalline cellulose and polyvinylpyrrolidone
are mixed with each other, after which the mixture is sieved and worked, together with the remainder
of the maize starch and water, into a granular material, which is dried and sieved. The sodium
carboxymethyl 15starch and the magnesium stearate are then added to the granular material and
mixed with it, and the mixture is pressed into tablets of suitable size. C) Ampoule solution Active
compound in accordance with ininula (1)50 mg Sodium chloride50 mg 20 Water for injection5 mL The
active compound is dissolved, either at its intrinsic pH or, where appropriate, at pH 5.5-6.5, in water
after which sodium chloride is added as isotonizing agent. The resulting solution is rendered
pyrogen-free by filtration and the filtrate is aliquoted, under aseptic conditions, into ampoules, which
are then sterilized and sealed by melting. The ampoules 25 contain 5 mg, 25 mg and 50 mg of active
compound. Claims 1. Compounds of general foonula (1), R4Ri N RR2 (1), wherein R1 denotes a
group selected from among Cmcycloalkyl, 3-8 membered heterocycloalkyl, C6_19aryl and 5-12
membered heteroaryl, optionally substituted by one or more identical or different Ra, or a group
selected independently of one another from among =0, -OR’, C1.3haloalkyloxy, -OCF3,
=S,=NR',=NINR.21e, =NN(Rg)C(0)Nne,-ONIM -N(OR.)Re, - N(Rg)Nne, halogen, -CF3, -CN, -NC,
-OCN, -SCN, -NO, -NO2, =1\12, -N3. -S(0)1e, - S(0)01C -S(0)20R", -S(0)Nne, -0S(0)Re, -0S(0)2R,
-0S(0)20W, -0S(0)NRRe, - OS(0)2NReRe, -C(0)N(Rg)NIeRe, -C(0)N(R50W, -C(NRg)Nn’, -C(NOH)W,
-C(NOH)Nne,-0C(0)0R% -0C(0)SR', -0OC(NRg)NWR.", -SC(0)W, -SC(0)0W, - SC(0)NRRe,
-SC(NRg)NReRc, -N[C(0)R12, -N(ORg)C(0)12.% -N(12.8)C(NRg)Re, -N(Rg)N(Rg)C(0)Re,
-NIC(0)R1,NReR’, -N(Rg)C(S)Re, -N(Rg)S(0)R", -N(Rg)S(0)0IC - N[S(0)2R12, -N(Rg)S(0)20R",
-N(RQg)[S(0)2]2Re, -N(Rg)C(0)SRe, -N(W)C(0)NRgNne, - N(Rg)N(W)C(0)NRer, -N(Rg)C(S)Nac,
-IN(Rg)C(0)12Rc, -N(Rg)[C(0)]21te, -181{[C(0)12R}2, -N(Rg)[C(0)]20W, -N(Rg)[C(0)]2NR Re,
-N{[C(0)]201(1 25 -N{[C(0)]2NRGW)2, -[N(R-g)C(0)]20R’, -N(Rg)C(NRg)0Re, -N(Rg)C(NOH)Re,
-N(Rg)C(NRg)SV, -N(Rg)C(NRg)Nne and -N=C(Rg)NRcie or R2 substituted by one or more identical
or different Rb and/or It.” and R2 denotes a group selected from among Cmcycloalkyl, 3-8 membered
heterocycloallcyl, C6,10aryl and 5-12 membered heteroaryl, optionally substituted by one or more
identical or different R5 and le denotes hydrogen or a group selected from among halo gen, -OW,
-Nne, -CF3, -CN, -NC, -NO2 and Ci_oalkyl; and R4 denotes a group selected from among C1_3alkyl,
C34cycloalkyl, 3-8 membered heterocycloalkyl, -OW, -NTReRe, -CF3, -CN, -NC and -NO2, and
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each Rs denotes a group selected from among Ra, Rb and le substituted by one or more identical or
_different Rb and/or 12c; and each le independently of one another denotes hydrogen or a group

optionally sgfastitites iygone or more identical or different Rb and/or Re, seleatechivaspamong
C1_6alkyl, 2-6 membered heteroalkyl, Chohaloalkyl, C3,10cycloallcyl, C446cycloalkylalkyl,
C6_10aryl, C7_16arylalkyl, 5-12 membered heteroaryl, 6-18 membered heteroarylallcyl, 3-14
membered heterocycloalkyl and 4-14 membered heterocycloalkylalkyl, each Rb denotes a suitable
group and is selected independently of one another from among =0, - OTC C1_3haloalkyloxy, -OCF3,

nalogen. CF3, N RO OOIE TR, RO g R RS R B K oy WO
2010/012740PCTAE1§2©§]9MBQ76$(6(}MR5 ~S(O)RRaREN SOy 2NReER, &@WROS(O)ZR

CONROORE, BRI NOIHE OO NG DA, O, S

-0C(O)NRelle, ocm@@ﬁ%@@(@@@r@@%{m@l@(@wﬁmmNRéMﬁg)WQ}B N(R)C(0)R,
NC(0)1212 N(OBél)gé%%s&ttﬁﬁ“&R)Ps ARaie)0 3 @ﬁ@w)ﬁz@egﬁ@ NRIC(SIR,
Re

-N(12,9)S(0)1e, -N(Rg)S(0)012.7,-N(Rg)S(0)2Rd %
-N(Rg)S(O)zNReRM@Rﬁ@@&%aﬁ%)CNWOM f&ﬁgﬁw\meRe
-N(R8)C(0)NRsNligRgz B¢ W( ﬁ@& ;1N (RG)G(©@)12Re,
-N(RQ)[C(0)]2Re, Na 12R12 N(R C 120Re -N(R8)[C(0)]2 NReRge N CQO)]ZORCIZ N
{[C(0)]2NRcRel2, - bﬁEOR@( ﬁF?g olfii@ NIRB)C(NAg)Se,

Nﬁg)C(NRg)Nne@ﬂ’t@k%f@ INReRe anpheerh mmwﬁmm@mmmmﬁewmmfdrogen

among Gk, 2.6 M BRI cres ISP ant CHdy oty e choaliy iy,
C6. 4%ary'd %7t _15amyt Rﬂs&tt@ﬂzbgfelm@té@d{eiﬁmmf , GNL§ CenuERed, heﬂetmtamfmmt
membered heteroc enotes a
suitable group andi @gﬁt@ﬁ%piﬁ%n%ﬁ%ﬁg %tﬁ%%rﬁ ?aigofn;}5l ié‘%%@%??%aloalkyloxy,

-0CF3, =S, -SR% NRBCENKIRR-ANRE RE-ERRIFRIC @NleRe, -Nne,-N(Rg)NReRd, halogen, -CF3,

-CN, -NC, OCN, - -NO, - =N2,-N3..-S 012d s 0)212d 201e
-S(0)NRdRe, -S(0f3 er,i@@l@fﬁ‘fgé%,gfd@ Einoj‘kt?é%?gis’ﬁ’(%g é“@@&ﬂ%%é _C(0)Rd,
-C(0)01e;sC(O)Sf&ulﬁ(m)Nméy@eogmrgwwmal AHOIRHRIGR dpd@@NﬁgsN@mé &@(N@H)&Rd
-C(NOH)Nad, -0C I " SC(0)Rd, -SC(0)OR,d,
-SC(0)NIne, -SC(N g? 9?@98%%? %IR& %ﬂﬁ&iﬂ?‘gg RZ%QQS’I N(RICINR)Re,
_N(Rs)N(R)C(0)RG;+ oyl mﬂe&mﬂ@m‘@ml é%bészmmﬂ REREYSBILSY
-N(Rg)S(0)21e, NMI%%&%&H@%%%D@@% membdHRBIRIOINR IR sNRIA S DRI2Re.
-N(Rg)C(0)ORd, -N(Rg)C(0)Sfe 10/012740PCT/EP20097059763 -N(Rg)C(0)Nae,
-N(Rg)C(0)NRSN R W&@k{m\%e -N(Rg)C(S)NReRe, -{181(Rg)C(0)12Re,
-N(Rg)[C{@)]2Re, &L&L@%&&&]@suﬁuﬁ%@@) %QE%@ DRI EC4O) l%Né%@'ﬁofNﬂ@i@&l@&Rﬁ}@
-N{[C(0)]2NReRel 2, {N(R8)C JZORe NR NeORe, -N(R Q(NOI—DRe -N(RQ)C(NRg)Sle,

5-N(Rg)C(NRg)NREmE &Y - (R&Y h“l@&ﬁ?de en nﬂSNgf & QRoth Rotes
hydrogen or a groupoegttealy) ﬁubﬁfltutenﬁpy omwmom(ﬁemmmbm@ﬁ@j@m@@r@}w RQ, selected
from among Cislicyl, 2-6 membered het roa iaa glo Icylalkyl,
C6-10aryl, C7_162% F&lc;ﬁ%iﬂﬂg @ éfz% 1568 taleyl, 3-14

metmtl)alered heterogwgtoﬁu%&ka ncsee}m%mddb%%be@( bﬂ?ﬁgﬁ]g&%&a@%}ﬁ%?i S
suitable group an ? gis e :0Nge .frg @W g,
Cl.3halo fkyloxy C(’:’e@ 33? C?L% 0, %&%n o) % gRg,
gl(ﬂgggg S(I\(I)()I;E) NRM(R%O@&WCQ%)&&‘?RN —@[N(;E))@N ﬁﬁNH)NEZRN GQCﬂ&]O R°sN3, -S(O)R,
g

OS(ONRGRS, 0SNG, IO GO o) aR DN RaRe. AR NRaA.
Oc((%;l@l)gga OCC(FRQNR@% {S@mﬂi}%@ﬁ&rﬂ?@ﬂ?&@@%? —;3 C(OROR R M@&?}@%@{R%C(O)S%

g 9 ghg,
-N(Rh)C(0)R5, N[Ck(% 2 ORh)C(O)Ré@&égﬁ)\ = éig@f\l R N O)R %%R]NRSRS
IS Rl P

g gkg,

N(Rh)C(O)NRlNRgR(g ﬁ 5N(Rh)N(Rh)C dg"(%g N( RE@)@CJ{%?)NRgRg Pﬁﬁ )C(O)]2Rg
-N(Rh)[C(0)]2Rg, - N {{C(0)]2Rqg) 2, N(Rh)[C(O)lZORg -N(RIC(0)12NRgRg, -N {[C(0)]20R9 2, - N
{[C(0)]2NRgR9 2, -EN(Rh)C(0)120Rg, -N(R")C(NRh)&REy, -N(Rh)C(NOH)Rg, - N(Rh)C(NRh)SRg,
-N(Rh)C(NRh)NRgRg; and -N--C(Rh)NRhRh; and each Rg independently of one another denotes
hydrogen or a group optionally 30substituted by one or more identical or different Rh, selected from

among Chcalkyl, 2-6 membered heteroalkyl, C1_6haloallcyl, C3_jOcycloallcyl, C4 16cycloallcylalicyl,
C6-10arY1, C7-16arylalkyl, 5-12 membered hetero-aryl, 6-18 membered heteroarylalkyl, 3-14

maemhered heterncveloalleyyl and 4-14 memhbered hetarocvieloallevialleyv/ls and



each Rh is selected independently of one another from among hydrogen, Cl.balkyl, 2-6 membered
heteroallcyl, C1.6haloalkyl, C3,10cycloallcyl, C4.16cycloalkylalkyl, C6.10anfl, C7_16arylalkyl, 5-12
membered Wwetetaanyt 618 membered heteroarylalicyl, 3-14 membered HstéMRApORNGYE and 4-14
membered heterocycloalkylallcyl, optionally in the foim of the tautomers, the racemates, the
enantiomers, the diastereomers and the mixtures thereof, and optionally the pharmacologically
acceptable salts thereof. 2. Compounds according to claim | wherein R4 denotes -CH3 or -C2H5. 3.
Compounds according to claims 1 to 2, wherein if denotes hydrogen or - NReRe 4, Compounds

according to C|almﬁ-${Wm§del}Qé§§é (GRRPARAES acaenlingie g0 4, wherein if denotes
su

phenyl or pyridyl, 0 stituted by one or more identical or different if. 6, Compounds

according to clalmﬁ@ifﬂsﬁﬁé&lﬂ%&ﬁ&ﬁé@]ﬁé’eemwgfdgﬂ@)]@%uohdﬁ?@ﬂ&é?ﬁtﬁted by one or more
identical or differeng ?E‘%( r@p\@un@l@{aﬁ@g@mm@@alm {degﬁ 2WR9¥§'N§[@?09§$E@RGF3Y' pyridyl or

pyrimidinyl, optionally substi tited by ohe ‘or more identical or dlfferent Rs. 8, Compounds, or the

pharmacologlcalIy{é*ff&%i@@éh@{th ew&g)géE@‘&ﬁglg\ t0- O SF QIR té\lg{a?g%@d}égments 9.

Compoungs or th@g{g@n@@@q&@%@ﬁg&t@g{sﬂ@ﬂmreof according to one of claims 1 to.7, for
preparing a medicament with an antiproliferative activity. 10. Pharmaceutical prePar tions, containing

as active substan&&cbie W@%ﬁ%ﬁé@ﬁﬂ?’&%@n@nﬁ%m&%ﬁ YR ST RS BIEbf claims 1 to 7
or the pharmacolagicaliviedfegtove §al§§3¥’@eﬁe@ﬁc@p@@ﬁl@£&¢dﬂt eOrbinatieh wlﬁated)lﬁmmﬁﬁmlgexuplents

and/or carriers. WO 2010/012740PC1§§£200 g&j# ]kl% fco tﬁs of general fo(l)
according to one &fi¢fs 4R FIBP FREOAIRG afit¥or éoﬁ% fit and/or prevention of

cancer, infections Gpfleramatoniant auteimmine disehsss-12 rﬁﬁmdﬁmabhaﬂwc@lwépﬁakation
o oo A R P Ao o 008 AT 2 T kgt one other
tautomers, the rademates; ithtkehdntioandrs, the diastereomers and the mixtures thereof, as well as
optionally the phagglc%clglo(gi& flil‘g( & g&?ﬁ}%bé%%%la%mgrga%h case is selected independently of one
another from among =0, —OR&, C; shaloalkyloxy, ~OCFs, =S, -SR®, =NR®, =NOR?,
=NNRERE, =NN(RMC(O)NRERE, ~NRERE, ~ONRERE, -N(R"NRER®, halogen, —CFs,
15 -CN, -NC, —OCN, -SCN, -NO, -NOs, =Na, ~Nj, -S(O)R®, -S(O)OR?, ~S(0)R,
-S(0),0RE, ~S(O)NRER?, ~S(O);NRERE, ~OS(O)RE, -OS(O)RRE, ~OS(0),0RE,
-OS(O)NRERE, —~OS(0);NRERE, -C(O)RE, ~C(O)ORE, -C(0)SRE, ~C(O)NR*R?,
-C(OIN(R"NRERE, ;C(O)N(RhJORg, ~C(NRMNRERE, -C(NOH)RE, ~C(NOH)NR®RE,
-OC(OIRE, ~OC(0)ORE, ~OC(0)SRE, -OC(OINRERE, ~OC(NRMNRERE, -SC(O)R?,
20 -SC(O)ORE, ~SC(OINRERE, -SC(NR")NRERE, -N(R"C(O)RE, “N[C(O)R®],,
“N(ORMC(O)RE, -NRHCINRMRE, -NRMN(RMC(O)RE, -N[C(O)REINR®R?,
NRDHC(SIRE, NRMHS(OIRE, -N(R")S(0)ORE, ~N(R")S(0):RE, ~N[S(0):R®]:,
JN(RMS(0)0RE, ~“N(RP)S(O),NRERE, ~N(R")[S(0):]:RE, -N(R"C(O)ORE,
N(RP)C(O)SRE, -N(RMC(OINRERE, ~N(RMC(ONRNRERE, ~
25 NRINRHC(OINRERE, -NRMDC(S)NRERE, -[N(RNC(0)RE, -N(R")[C(O)LRE, -
N{[C(O)]RE} 2, -N(RM[C(OYLORE, -NRNH[C(O)LNRRE, -N{[C(0)]20R*} 2,
N{[C(O)],NRERE},, -[N(R")C(0),0RE, -N(R"C(NR")ORE, -N(R")C(NOH)R?, -
NR)CNRMSRE, -N(R")C(NRP)NRERS, and -N=C(R")NR'R; and
each R independently of one another denotes hydrogen or a group optionally
30 substituted by one or more identical or different RY, selected from among C;salkyl,

2-6 membered heteroalkyl, Cyshaloalkyl, Cs jocycloalkyl, Cascycloalkylalkyl,
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Ce.ioaryl, Crysarylalkyl, 5-12 membered hetero-aryl, 6-18 membered heteroarylaliyl, 3-14 membered
heterocycloalkyl and 4-14 membered heterocycloalkylalkyl; and

each R” is selected independently of one another from among hydrogen, C, salkyl, 2-6 membered
heteroalkyl, C,.¢haloalkyl, Cs.ipeycloalkyl, Cyieeycloatkylalkyl, Copparyl, Coiearyialkyl, 5-12
membered heteroaryl, 6-18 membered heteroarylalkyl, 3-14 membered heterocycloalky! and 4-14
membered heterocycloalkylatkyl,

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

and the mixtures thereof, and optionally the pharmacologically acceptable salts thereof.
2. Compounds according to claim 1, wherein R? denotes -CH, or —C;Hs.

3. Compounds according to claims 1 to0 2, wherein R® denotes hydrogen or -NR°R®,
4. Compounds according to claims 3, wherein R® denotes ~NH,.

5. Compounds according to claims 1 to 4, wherein R* denotes phenyl or pyridyl, optionally

substituted by one or more identical or different R°.

6. Compounds according to claims 1 to 4, wherein R? denotes heterocycloalkyl, optionally

substituted by one or more identical or different R®,

7. Compounds according to claim 1 to 6, wherein R' denotes phenyl, pyridyl or pyrimidinyl,

optionally substituted by one or more identical or different R®.

8. Compounds, or the pharmacologically effective salts thereof, according to one of claims 1 to 7, as

medicaments.

9. Compounds, or the pharmacologically effective salts thereof, according to one of claims 1 to 7,

for preparing a medicament with an antiproliferative activity.

10. Pharmaceutical preparations, containing as active substance one or more compounds of general

formula (1) according to one of claims 1 to 7 or the pharmacologically effective salts thereof,

optionally in combination with conventional excipients and/or carriers.
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11. Use of compounds of general formula (1) according to one of claims 1 to 7 for

preparing & medicament for the treatment and/or prevention of cancer, infections,

inflammatory and autoimmune diseases.

12. Pharmaceutical preparation comprising a compound of general formula (1) according
to one of claims ] to 7 and at least one other cytostatic or cytotoxic active substance,
different from formula (1), optionally in the form of the tautomers, the racemates, the
cnantiomers, the diastereomers and the mixtures thereof, as well as optionally the

pharmacologically acceptable salts thereof.
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