WD 2010/ 012740PCT/ EP2009/ 059763 5- ALKYNYL- PYRI M DI NES The present
invention relates to new 5-al kynyl -pyrimdi nes of general fornula (1) RARi
N | R3NR2wWOR0)0/012740herein the groups R to R4 have the meaUEPA@O/O§I76EN i N
the clains and specification, the 5isoners thereof, processes for preparing
t hese al kynyl -pyrim dines and their use as nedi canents. Background to the

i nvention A nunber of protein kinases have already proved to be suitable
target nol ecules for therapeutic intervention in a variety of indications,
e.g. cancer and inflammtory and 10 aut oi mune di seases. Since a high

percent age of the genes invol vEALKYNML -PRIMBMENES of cancer whi ch have
been identi fi ed thus far encode kinases, these enzymes are attractive
target nol es for the t

rapy of .C articul ar.
Phoaphat | aynereartgR TR s EiE Bt s RS ey P Riel oyt (Dne 11 pi o
ki nases whi ch catal yse the transfer of a phosphate group to the 3
"-position of they4 nositol Rni ng of 15phosphoi nositides. They play an
i nportant role in nuner cell processes such as e.g. cell growh and
differentiation s, the control of cytoskeletal changes and the
regul ation of Nnt ragel | ul ar transport processes. On the basis of their in
vitro specifi C||tyj, r certain phosphoinositide substrates the P13-kinases
can be divig 0 Oif’ferent categories. 20 5-Al kynyl -pyrinidines are
descri bed for exarrpl e as protgf)n ki nases i nhibiting conpounds in
W2006044823. Detail ed descri gtl on of the invention It has now surprisingly
been found vitleadin eermounds' tofR'danethalmdapingyloiven 1y thevdtdimgiand bfifiatiomsh& to
R4 have the neani ngs given below, act as inhibjitors of kinases. Thus, the
VO 2010/ 01 25PA0rEtheFRp5auoresss Ferprepniie dhrss akaaprayHgidinss paé thenvenes on my be
used for exanp d‘!ﬁh Qr the treatment of diseases connected with the activity
of ki nases an aracterised by excessive or abnornmal cell proliferation.
The present invention relates to conpounds of general formula (1) R4ARI N I,
R3R2 5 wheBackgRundanshemvantjomup sel ected from anong C3_8cycl oal kyl, 3-8
menber ed heterocycl oal kyl, C6_10aryl and 5-12 nmenbered heteroaryl,
opt i onal | y Asuipsbértafitpeateib\kimses lmve mbreadyi pevdd todk soitabdd fafgat ewtledRies fand 10 R2

denotes a 3 ;q;%d]% Hitﬂ‘?a&
het er ocycl g%?%&uﬁgg%aql&]l 2 ‘%ﬂg@% éﬁ%ﬂ@%ﬁ%%@ " opt | &éﬂ aflfly
subst i tldt edutymBwac giscessy. <§11F(‘&é‘rhlg]é BFrCHags qffthe senes Ryokied IRticenelopmient of

hydrogen orcagced i @b 86dreideritifi tRHPRAL chdde Ui scs; BB crzNReRere attfdedve -
15R4_ denot.es a. sel ected from anong

-NC, -NO2 and G pal k
G Sal kyl. egetgﬂe‘\}le%sﬁ%rhetergpm%ef:@dnm%%&ymom kyI hal ogen. - ORe,

among Ra, Ao S eNr e <%©rﬁ%a§s%§r“ar§§§®o RaURof Dl Kaprpane R

and/or Rc; -anf seathrdaret Bﬁ@gﬁ&gﬁﬁygi/o fio ARE3’ %b‘a{ti%‘ﬁrof‘é?eﬁ%ﬁt%l h}{gBPgen Or a
gr oup optlonally substitute by on or nore identical or different Rb

and/ or 1be, phesphoineditifiecom anong C_6al kyl , 2-6 nenbered het eroal kyl ,

C _6hal oal kyI C3_1 ocycl oal kyl, C4 16cyc| oaI kyI al kyl, C6_10ar yI

C7_16aryl al 15-a12i ne1qberreldi£1 K gn ! ng ered hetero al kyl ,
3-14 nenbered” R&Y&PJBVEIELIRY TWEeRY en%%%‘rs%“d“ﬁ ferecy gav y §‘| kyl ,
each Rb demlﬂifeent@t@uiptcaiabes gh@btmt@mdféﬁogeleeahﬁﬁlg'emdlepmedegiﬂdtwanf one
anot her from am)ng 25 =0, -OR, G _3hal oal k | oxy, -O0CF3 -SRC, =NRc,
=NOR , =NNReReselldrNraspat oyaereRe, O RORYS of HRIRGRYII0-R di@lm@r CengiRg) NReRe,

"0l it Ry QbR AR SRR R By e B MO

-S(0) 2NRcRc, -OS(0)R, -0S(0)2Rc, -0S(0)20Rc, -0S(0)NRcRe, 0S(0) 2NRCRC,
-C(0)R2p - Géﬂbk@.&yl, pyriﬁ(liﬁ)IﬁR’al;e de@(r(l)eﬂllﬁlm,am-p@( z&)p‘d()ﬂ@gl)lbﬂmmhibiting compounds

C(0) N( Rg) OR Mcl?c -C(NOH) Rc, -C(NOH)NRcRc, -0C(0)R, -0C(O0)OR ,

5 -0C(0) SR W%&Q@P C0C(NRg) NRcRe, -SC(0)R, -SC(0)OR , -SC(0) NReRe,

SC(NRg) NRcRc, -N(Rg)C(0)Rc, -N[C(0)R12, -N(ORg)C(0)Rc, -N(Rg)C(NRg)Rc,

N( Rg) N( Rg) GedAiRe desdhi iy RiLdRGReenttoM( RY) O S) Re, - N(Rg) S(0) Re,

- N( Rg) S(0) ORc, S(0) 2R, - N[ S(0) 2R12, -N(R) S(0) 20R

- N( Rg) S( 0) 2NRsSROW wmg)alﬁbmﬁomtthat compaynry of GeR] fornuR) @).0yl8mEn the

-N(Rg) C(0) %%:u%% R té\l ilezlve t%é: N'%%M‘{‘éﬁ gl’ven below, act as inhibitors of kinases. Thus, the
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10 -N(Rg) N(Rg) C(0) NRcRc, -N(Rg)C(S)NRcRc, -[N(Rg)C(0)]2Rc, -N(Rg)[C(0)] 2Rc,
N{[C(0)]2R12, -N(Rg)[C(0)]20Rc, -N(Rg)[C(0)]2NRcRc, -N{[C(0)]20R12, N
{[ C(0)] 2NRoRatv/01274M( Rg) C(0) ] 20Rc, - N(Rg) C(NRg) ORc, - N( RgTT(HRMpRBs9763
N(Rg) C(NRg) SRc, - N(Rg) C(NRg) NRcRc and - N=C( Rg) NRcRc and each Re
i ndependent|y of one another denotes hydrogen or a group optionally
substituted 15 by one or nore identical or different Rd and/or Re, selected
fromanong G _6al kyl, 2-6 nenbered heteroal kyl, C _6hal o al kyl,
C3_10cycl oal kyl, 4 16cyc|oa|ky|a|ky| C6 10ary| C7 16ary|a|ky| 5-12
menber ed h@bmpoulaiswbcorémgao trerbesngidn mwé:eoamj/ ftalekyrhplea”omhe trentoemedf
het erocycl oal kyl and 4-14 nber ed teroc I alk | .al and ch R
denot es & SHESHEAMSEEHR UGS Fe el i @YO%XCSW ORI - o
anong 20 Qeu pRff8eraidn_3hal oal kyl oxy, -0CF3, —S SRe =NRe, NCRe =NNReRe,
—NN(Rg)C(O)NReRe NReRe -ONReRe, -N(Rg) NReRe, hal ogen, -CF3, -CN, -NC

-OCN, SCN, - , =N2, -N3, -S(0)Re, -S(0)0ORe, -S(0)2Re, -S(0)20Re,

- S(0) NReRe The9(@ywwwonrdg@@)®@mp®s@wim@er BEpojz0Re, - 0S(0) NReRe,

- 0S(0) 2NReRe, C(0)Re, -C(0)ORe, -C(0)SRe, -C(0)NReRe,

- C(0) N( Rg) NReRe, -4 0) N(RgLQRe, 25 -C(NRg) NReRe, -C(NOH) Re, - C(NOH) NReRe,
-0C(0)Re, -0C(0) SRe, 0C(0) NReRe, -0C(NRg)NReRe, -SC(0)Re,
-SC(0)ORe, -SC(0 ReR —~~ SC(NRg) NReRe, _N(R)C(0)Re, -N C(0)R12,

-N(OR) C(0) Re, NN( NR) Re, _N(R)N(R) C(0)Re, N C(0)Re] NReRe, -N(Rg)C(S)Re,
-N(Rg) S(0) Re, {IN(Rg] S(0) ORe - N(Rg) S(0) 2Re, N[ S(0) 2Re] 2,

- N( Rg) S(0) (0) 2NReRe, -N(Rg)[S(0)2] 2Re, -N(Rg)C(0)0Re, 30

-N(R)C(0) Re, -N(Rg) C(0)NReRe, ,~N(Rg) C(0) NRgNReRe, - N(Rg) N( Rg) C(0) NReRe,
N(Rg) O $) NReRe, - [N(Rg) C(0)] 28 - N(Rg) [ Q(0)] 2Re. - N([C(0)] 2Re}2, WO
2010/01274%@1<!EP2009/059763 N(Rg) [ C(0)]20Re, -N(Rg)[C(0)]2NReRe,

N[C(0)] 2 giri N[ C(0)] 2NReRe} 2, [ N(Rg) C(0) ] 20Re, - N(Rg) C(NRg) ORe,

- N( Rg) C( NoB' REnoteNé BopuB(shiRgieGRem ariiRgl” CG{chisigh IMRe BeS mﬂmbeﬂﬁé@éﬁwwﬂeﬁkybach
Re i ndepen of .ope anot her denotes hydrogen .or u nal Iy
SubSt 11 0t o SSBY) B B AR dEiRTrO; SRy Far e Egpresraty el Ry
among G 6@1%&” R bndrenbered heteroal kyl, G _6hal o al kyl, C3 1
ocycl oal kyl,. C41 6¢ycl oal kyl al kyl, C6 _1 oaryl C7 16ary|alky| 5-12
menber éd h&alcootas ylgrou@ -stctod fitvar @ﬂom@Cemalpylkal Ryd membmd ﬂnetmmyeldalkyl
het er ocycl red teroc 0 and ea
Ui bl o Rt A bheRbEag BBl SRRENTY MR ot SR B ET R 10
fron1anongdﬁ@Hmﬁngme _3hal oal kyl oxy, -0CF3, =S, -SRg, =NRg, NCRg
=NNRgRg, =NN(Rh) C(0) NRgRg, NRgRg ONRgRg - N Rh)NRg .. hal ogen,
-CN, -NC, notegh)\qirogmr a goRD S me Ng amogg gen l%é 6§3ER CN
S(0) 20R, NQeR R 0S(0) R, CS 0 2R, _0S(0) 20R,

(()S% 0) NRgRyg, %) %’C%@@dﬁ@lﬁ% %( 0) R, ( )C(O) OR, ( )C(O) SR, (C%O) NRgRg,

OO R DL O OB B B R T Ear o) MR, O, e At R@’s“é?%?“@‘ﬂ SC{0) oR

- SC( 0) NRg Rélete“@@%‘ﬂﬁ#c&ﬂ%@héen kR0 R CE N%Pb IﬁF nd>

o) RPN 0%39%“&%&?%’&(%%%@“5’%“@%?0%@%%@%) I

“N( Rh) [ S( 0)i@in2iRg,or 20fferdiftAt))-G00) GR and( Rh) C( 0) SR, - N( Rh) C( 0) NRgRg,

N op1 8 ol b eralf oemd ” bl gt

-N{[C(Q)] 2 Q)'ﬂe or hllo{'é Q@Qﬁda? bRgiRgRnt RP M) RE (&]]egtwgvom B@i@&%‘h
- N(Rh) ( C(NRh) SRg, - N( Rh) C{NRh) NRgRg; and I\iRth and

25 each Rg %@d@p@n@éﬁmteyoablfyloﬂeshamtlw&rcgdmyoltoe&yhﬁdn@gelnaldiyla&y@r(bupﬁryl

PP acon AR S AR el R g or b SRR, PRl
Ceycl oal ky|hete%y&-lo§lkypzluﬁia4 Ky hedntbeted HoBko&R I kyldBigy11l oar yl al kyl , 5 12

menbered heterozaryl, 6-18 nenbered heteroaryl aI kyl, 3-14 rrenbered
het er ocycl @acrh&l’ d@mﬂesza suatable de@mm@ﬁmnﬂwm géyne apgflierFooB 4BNRh i s

?rglnggg het éro kyi 31%th%ﬁ§§bagﬁtiil ,S’fcgﬁi ocytr:]%ga drq\,gﬁ%cg patiot, 26

6cycl oal Ky lFaNRE)C(OONRERT, yNR ‘R WOORRER/ O NTORO RCTARAZOOR RIS Ral6@en, -CFs, -CN,
C7_16arylal kyl, 5-12 nmenbered heteroaryl, 6-18 nenbered heteroarylal kyl,
3- 14 nmenbered heterocycl oal kyl and 4-14 nmenbered heterocycl oal kyl al kyl ,
optionally in the formof the prodrugs, the tautoners, the racemates, the

enantioners, the diastereoners, the prodrugs and the m xtures thereof, and
optionally the pharnmacol ogically 5acceptable salts thereof. One aspect of
the invention relates to conpounds of general fornulae (1), wherein R4
denotes -CH3 or -CH2CH3. Another aspect of the invention relates to
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Anot her aspect of the invention relates to conpounds of general fornula
(1), wherein | e denotes phenyl, pyridyl or pyrimdinyl, optionally
substi t utwo 2bw/memoor nore identical or different R5. PCT/ERe@9aspert of
the invention relates to conmpounds of general formula (1), or the
20phar macol ogical ly effective salts thereof, as nedicanments. One aspect of
the invention relates to conpounds of general formula (1), or the
pharmacol ogi cal ly effective salts thereof, for preparing a nmedicament with
an antiproliferative activity. One aspect of the inventionis a

phar maceut i-0¥l, O@parS4iN,oMN, AN, alNai -1¥:, aS(QBL,i~3€0 R USSR e-HARLQAR’, nor e

2010/ 012740MH RBo0SI 358 tea - e PLofl, cOSPbE’ TRERAEPR°hE oGy 1

combi nat i onOWHHINRORY egtORYaLC (,jpplf@(@sgﬂdc?n)mwl_@f(@m@g\mwect of the
invention is the use of COH%N s of 8eneral

rmul & é% or pre(E)arlng a
medi cament -EE)INROAR eaC MERYNBAR] of (BPEVR At COFOTINR & cEIC(QRE.e1G(ENOR

fl t od 3
phar maceut | 05O S pa e DDA ao st Qg Teoraatnh e iaRgrar ST RPRIE T 1) and
at | east onSCQtIM%NRé}y"g OS{RA)C@O )RS, WDW]ﬁ-N(@R&)e(G)BﬁSLWﬁ:(MﬁREr ent from

formula (1), optional the

o o e AN R Bl e Lo ) BN R -G TR DS O NiEPRGR0R !
t |1 | | d RS j
o oed hor e dapes TREQIANTE MR RAEARIED STy D NORE A ReISIORLKL0° g,

al kyl EUbSL -N(RIBE(R) R e- N(@é)ﬁ(Q)&R‘éaE(‘R%@@)I\H&R&rﬁi(ﬁél);C(OhNRﬂ?R‘%iVed, .
thi o (bl uad %%@ﬁ@ﬁé%&ﬁ%@kéﬁg%%r PSRN ESY Bt Bty Pana”

2l kynyl o OupEe AL RO INRUEIO AR SNARSIG(D) BRRI AR G0yl ohai 0 or

branched, unsaturate have at '| east one double bond. By

al kynyl sutgbﬁ{[@(@éhN& Rile, W%CGW]M h—N%RféC@{Rgé@Qﬁt -I\HR@ICgN@g{)B[I_ﬁnC hed,
unsat ur at e at tip]e bon e term
het er oal kyI” Nf%%é gﬂg)gﬂ &%\é"bmaﬁﬁce% a@eﬁi&ﬁ%@ﬁk%ﬁﬁ al kyl as defined
above in 2QuéH RS ﬁﬁ@ﬁeﬁﬁ@éﬁtlﬁ@ﬂbﬁﬁ SR CRIR DARREN OF a BRAG cBioidg b altRed - CHB

in the hydrocarbon chains independently of one anot by theagw ups - OH,
- SH or I5SNHDY opaer srorersicatist or didfeeamo Rp and/oHR’, selselep Sioaetmdng 6fsalnd anot her

Wb 2010/ 0127 ECRPERT6t e YT TN PG B DR R R Bl Cq R ™

group =N-, (QngirﬂalkppﬁelnfneﬂlbaegIlleueﬁﬁarygllﬂzmomeﬁlberegmembagﬂukplr 3ole or nore
of the groupsCHbythe roup 1\1, while in all only a maxi mumof three
het er oat ondNGPeRergsENgsere a”ﬂﬂ aﬁd Aekdeperabegd het?WéY‘éO%\lﬁFélﬁmﬁb ag¢ | east one 5

carbon at 0%&9&%@&&%&%;@%&&%&% i &%e\%ﬂ%ﬁ@% oﬁE‘a h& frﬁﬁta%‘ﬁg one

oxygen and one sul phur atom e group as must a em ca
stabi | i20y. HQ, —ﬂRﬁl\Sl fhaloaikyheyi FOCEFeCtS, dB8RT, FNR ‘pAN O’ | MNRART, from al kyl that

i th het of cANEEAP )N o bRk e n NIRRT~ b er-OLN

subdi vi si ongicRf, ONgS, r@](ghLNg,thﬁ_ ﬁf arehRsRC ag@))g(ang{?)goﬁe WEReRarried

out. If a heteroal Kyl I'S supposed to be subsfituted, e substltutlon may
t ake pl ace -PEYeNBRIenOS(OR, Wcédbt HOB(O%AR& a1 (ONIB RiprdS(QWINRR,

bnd or - oar BIO T o DB oI QR Ry RN AR B SRR R L e as
subst i tzElenLCmR*)NRthu@bN@PHR? bOINBFDNRERY U@(gwea‘h @ct(emeoa@@(m)sw By way
of exanple, the follow n resentative conpounds are lis

i et hy! - AGHSINATE: O GRYRORBIR noSCLO:, SLIBBE RS AMNRSEE mPCONBERNREE ny | -

T et hy 1 s RO AR YR B N R L PR AR N RN OR”
211 1 oK i o soROR iacotionii
20di ot hyl awﬁﬂﬁf&m SRR OSAT R bR B ETER: PARY iR
[2 20“( o 'rrgfﬁ; eroge! N@Cﬁé R ﬁh@%@ﬁ?ﬂgﬁ@eﬁ@ N(REN(RH)C(O)NRR,

3-[2-(di m?tNYR%@(S)NPéRW[N%D@(&O)]mMGRg)iC(iDMJzR RYHCORYIRY hy | ;

2- hydr oxyet hyl ; 3-hydroxypropyl; nethoxy; ethoxy; propoxy; nethoxynethyl;
2- met hoxyet hyl etc. Hal oal kyl relates to al kyl groups, wherein one or nore
hydrogen atons are replaced by 25hal ogen-3at ons. Hal oal kyl includes both
saturated al kyl groups and unsaturated al kenyl and al kynyl groups, such as
for exanple -CF3, -CHF2, -CH2F, -CF2CF3,-CHFCF3, -CH2CF3, - CF2CH3,

- CHFCH3, - CF2CF2CF3, -CF2CH2CH3, -CF=CF2, -CCl1=CH2, -CBr=CH2, -Cl=CH2,

- CC- CF3, - CHFCH2CH3 and -CHFCHZCFB. MD 2010/012740PCT/EP2009/059763



i sochromanyl, chromanyl, tetrahydroisoquinolinyl, isoindolinyl,

i sobenzot et rahydrofuryl, isobenzotetrahydrothienyl, isobenzothienyl,
benzoxazovgl2pioppeiddopyri dyl , benzot et rahydrofuryl, benzeCemradgasoshi enyl ,
purinyl, benzodioxolyl, triazinyl, phenoxazinyl, phenothiazinyl,
pteridinyl, benzothiazolyl, imdazopyridyl, 25im dazothiazolyl,

di hydr obenzi soxazi nyl, benzi soxazi nyl, benzoxazi nyl,

di hydr obenzi sot hi azi nyl, benzopyranyl, benzothi opyranyl, counarinyl,

i socounari nyl , chronnnyl chronanonyl py r|dyI-N-OX|de

t et r ahydr ogNRDIGIEYLORY HYREWGONNRTI N HICEQUOR UL ([EEMNRTR ),

e v i N T T R O

benzoxazol i-RERECNRYNROR YarmdNNexd égapupgrlntdlnyl N- oxi de,
pyridazinyl - N-oxi de, pyrazinyl - N-oxide, quinolinyl-Noxide,

i ndol yl - N- @ﬁ¢hj8 indppRoKlERl o fiagether dugiss atipeemobx Bep optionally substituted
| | -
Iqlr‘: 32;8 I mt) 0(1)1)6( I%é ten%?? %dg%)gtéézltgxra %hff;%_y Il;[( ﬂagﬁ(d/grxlggz g%‘g%}%{kﬁé%ﬂ%}éml\gbé 6(aﬁ\<’yl

t hi azol yI P}@Medﬁeredﬁletam&ylzcn&h}ouﬂ@xl@e@cbeH@Qchllgcbtclexlkglemyl C6 roaryl,
benzothlazolyl N- oxi de, benzi m dazol yl - N- oxi de yrrolyl-N-oxid
oxadi azol yICnsaaxpisl. 5t b mamhoise etere- wi Gel8 mﬁmhereﬂtlpwmaaséal&él 314

tetrazolyl il
benZOthIOp&?%ﬁ%?&%ygﬁglOXIé@ﬁ¥@€?é¥B§?8?&P§h? %ﬂ%gggegla non-cyclic
al kyl grouaaMhR,@nm&nahydﬂﬂggnmpmndmbamhdaknsadeafmnﬂeﬁmdmmbumhﬁhkmoﬁmra

"ol at 0401 o "8t HPaREaCor Ol dar DY RO RoRIGE orat FHCTENR., NPTV RAR
bri dged bi cya\ir®)d(0)ERROTNRERE, ”—Q)ﬁRg"RngNG@‘P]IbRgRgahﬂﬁgen "‘@F?hCN‘SNﬁad of one

or more carbon atons carry heteroatons, such as nitrogén, oxygén of
sul phur. Ex86,eSCOE -G kNGat eNoeN:0a (RYRE, gBEUPREarHOD R SHPQREur v |

G M ca i ch Gl s e e

nor phol i nyl. OSK(DJZNRER%JHQKO @BRMG(OBNHH@ L@(rO)m(n%NRgRg
honopi per azi OﬂDthIOﬂDrﬁhO|ln hi onor phol |§¥ S-oxid

t hi onorlphol- C@)N(S R oK(MRINRERT, %I@Hb@tgr aﬁleOHt)]eT %%y@%@]ﬂgenQC(O)ORg

Q?EBBPBSS?FEﬁgﬁbg%lhy8§3g§raf?ﬁ@?amg%ﬁbdﬁﬁB§?¥QE?QKQXQ§§R¥r3§3§¥§|nyr

di hyd[1 OL ur yEC(NM)MRIgR%))LMR%C(O)@; Ey@)BER| OR" ;3:(@9RaeN(R )C(NR MRS,
tetra r ot ni -
5 oxa b ao I DBIOIRES MR TNG B NGB RO R Y RES OIS, SRR,

S 5 i e DAthnG o, St yE b @ttﬂ%t@@tsgoam

2. 6- di apabi-ByR)G{RCR2MEBHE)SRE, -N(RBCEDDBAR 0N RN ARNRNBFRL es to a

dsually 1o &(ﬁ%&@ﬁé@)@%&ﬂ@%ﬁ%&? SRR Rl BTG o, e

fol | owi ng ENathgERE Qﬁﬁﬁﬂég%ggﬁwpﬂﬁﬁﬁﬁ(XKB%@&@R@”%MH@@?H%DK@?tr'Ct'ng its

scope. Genera Proced lodination of Pyrimdinés or Pyridines A

sol ution ofNEHY yNuRﬁRaznéNcR )G RFe—TRDCEYR)ORS, D@ NGNGHIR® s cool ed

added 1 1 ond Ut B rNOEAEI R Ao X EORORITRG S T Gy © °0) ¢

conver 9k0n c@éh Rhdsperidenthbo MeHcehbebkr & aaloee@ Hﬁig@ﬁj of 2 grou@ oplienally&subititttdd e is
poured on ice-cooled water and treat ?ﬁta m xture of 5 % Na2S203 and 10

% NaHCOB. Phieongoesaiop: Waniecal ar difficraat &@tercted|fmren@engfcwélﬁéd2wrn¢tnb@a@<br and

our 11 oat 1 SRR Gl BT EHEGy  CRi R SRRy Gt FERHHUINA R

CH2C12/ Me0OH- g:raldmeerted h%ftea@l 6Pr8)medlﬂ;aed21e(eaa291alk§pBoglaaembaea?eact| on The
halide (1.0 eq is_dissolved in or THF and PdC12(PPh3)2 (0.1 eq.) and

Cﬁl (P 1 e@ﬁ$“§W@°a@HEﬁK“%&ﬁ§Eﬁﬂ@ﬁﬂﬂ?“ﬁ@ﬁwgﬁﬁ9¢%h¥n@“k10 0 eq.) anddflnally
h 65
the_al kyne o(d; R" R ectjeﬁ% g%g(%ﬁfi{g?%é Qﬁ)ftﬁe‘?%trﬂ %ﬁ ﬁ‘éeff}df{)%o' &5 nﬁnr ed at

C. The reaction is nonit the i t Cco ted
converted &6 eembeled lﬁdﬂb?ﬂk}dﬂ@i shalvalkyt, Csafcyalokikyk Ganeyaldalisilalkyl Sbgbdryl,
portions. The product either precipitates fromthe reaction mxture (and is
filtered off and if necessary re-crystallized) and/or, after renoval of the
solvent, is purified by preparative RP-HAC. 15 General Procedure 3 (GP3):
Desilyl ation of Al kynes The TMS-al kyne (1.0 eq.) is dissolved in MeOH,
K2CO3 (0.5 eqg.) is added in one portion and the reaction mxture is stirred
at RT until conversion is conplete (3 - 16 h). The solvent is renoved in
vacuo, the crude product is dissolved in ethyI acetate and the organlc

o N 1



General Procedure 7 (GP7): Nucleophilic Substitution of 4-Chloropyrimdines
with Amines The starting material is dissolved in NWP, an excess of am ne

i s added woaotoa2T4@act i on m xture is heated in the RCTEPAHDIBSEE3

120- 150C. After cooling to RT the product is 15 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 1N NaOH are added and the m xture
is heated under reflux until reaction control shows conpl ete conversion of
the starting material. The product either precipitates fromthe reaction

m xt ure and-isryigkgll, 201 Auntinbered Adididairydn@ll 8 menitferaididtanarytadpd, o4 ommberedt her
be purifie chro ogr aphy. ner.al Procedu (GP9): Am de Formation
with Am negegﬁocgcwlggt?@ %54 éfefl%%m‘ﬁbl}eteg?@'rchaﬂiiﬁ%@aeri al, 0.31 mmol TBTU or
HATU and 0.o$of8B! in Htefdia 'oF tHRa56diuPs, ZhdiaulaVRR, i dtdhdt@d tHeQhamtidthéls, e 31
mmol of am ne is added and the resultant mxture is stirred at roomtenp.
over ni ght digster¢cmaratthoprodgigsend errpdtuwpsthogop pag apierally terphapmaologitaliyng
after eyapqratil ol vent the desired product. General Procedure 10
( GP10) im’ %8&19%?’?%%%%&5&0?11 Acid Chlorides To a mixture of 0.13 mol of
starting material and 67 iut Huenig's base in 2 nL THF is added 0.26 nmol
aci d chl ori Oge asphet ofelacinivention rstatys €o tempdinks efgaes foingitdc @Y, kreid iR WO
2010/ 012740PCT/ EP2009/ 059763 sol vent i s evaporated and the residue is taken
up in I nL DiOfsSnsslmr&étttlerial is filtered off and the resul ting
solution is purified via preparative RP-HPLC yielding after evaporation of
the sol ventaddagr dgsicf SAhPTRAHESn re%@&%bmﬁ&%%‘f‘%@né&l fofadid) 1), WheRin R® |
Formation with Isocyanates 5 To a m xture of 0.16 mmol of starting materi al
and 64. 4 i gendleehydpogenpas®NRR°2 nl THF is added 0.49 nmol isocyanate. The
reaction mxture is stirred over night at RT. The solvent is evaporated and
t he residue is taken in 1 m i.nsol ubl e terigl.-1s .fi]itered. off and
the redlit PHSTE Aol Mo S 4 o rpurisor vehod ool YL BRS¢ or
evapor at i olepdted NEHs 0l vent the desired product. 10 General Procedure 12
(GP12): Urea Formation via Pre-activation of the Amne. To a m xture of

0.34 mol am ne and 0.34 mol N, N -carbonyl dij m dazole and 0.34 =,
moll, 8- di aXebicEpencst of the papiiciciatesia cpmpaynds of gensp! fopmup ADavherein B 32
nmol of st i ial. i i i Lhxpure is
neated at 1500 EopITRLES Briaf BoRARES s ANEGEoh o e e A et he

residue is taken up in I nL DVSO 15i nsoluble material is filtered off and
the resul t iAngtisplksiccoof the inyentidn ethtasi ta cpmpparda toif gendRR-fordRU (1) wheieimgRt he

desi red_product . neral Procedure 13 ((GP13): Am de fo tion w.th carbonic
01 s 15" SRR G gty BN Ao e rs Lo 76! o)
Huenig's base in 2 mM. DVMSOis stirred for 5 mn. 0.31 mmol of starting
material i sAagttechspad of R iR(ineivH kéla@s tddonipbuadd of Ehral Rimata (RY, vheedin W' ght .
Purification is perforned via preparative RP- HPLC yielding after

evapor at i ondaptas pacrsd) Rysidy| eheyraeidinyd @pperaiycubstitpice biroar af Bereidpptioal or

5-1 odo- 3'”21&1%%91{ pet hyl - pyri di n- 2-yl am ne CF, 25The title conmpound is
synt hesi zed according to general procedure GPl starting from5.0 g WO
2010/ 012740PCT/ EP2009/ 059763 (31 mmol ) 3-trifluoro-2-amno pyridine and 6.9
g (31 nmol ) Oht Spedti otk mbtrgionpelacspo tanpamds odpertehe foreadd (I9yomthat ure: 6. 78
g (7699 . A- . : :

5-Tri f 1?dor oﬁ%@?clo-l%lfat”é(retffeﬁﬂ‘t’%ahéi@ﬁi?%fr HIRFHSURTYD - phenyl bor oni ¢ acid HO ,
OH 5A solution of 1.5 g (4.4 mmol)

3- br ono- 5- t Ohé hipeEUTRAONN edt®ntretaRY iy borﬁw%ﬁgm&al %ﬂdﬂl@@i%@h@-- 2 m (5.3
mol ) triisopropyl borate in a mxture of 4.5 nL dry THF / 10.5 nL dry

tol uene i s plvoheehlegicallyofcctividsatts gier¢afefor pepabepharcdichetntr witsa® nl. of a 1.6
M sol ution %‘t. ?O-I%rlajdvi Qctleietxane are added dropwi se (syringe punp) over 30
min. The reHctioh M xXture Ps stirred for additional 50 min at -70 C before
the reaction tenperature is allowed to rise to 10 -20 C. After addition of
4.4 nL of 20de Mpe@lofttheink eadni o8 phackidse@icabpiapatatiensRlonadiding lae attiyer s are
separated. The organic phase is diluted with ethyl acetate, washed with
brine (PH ofubPHBCCRIGEY HoTp Rampownds pt el fogds ( (zréglﬁ,p frmacelogigalsy 1 and
the solvent is renpved under reduced pressure. The product is purified by
PR-HPLC using an ACNNwater gradient. Yield: 635 ng (47 %. 15 A-3)

4- Chl or 0- 5-1 odo- 6- et hyl - pyri m di n- 2-yl am ne N H2ZNNCI The title
conmpound is synthesized according to geneéral procedure GPl starting from 10
g (70 mml) 2-am no-4-chloro-6-nethylpyrimdine and 16 g NIS (70 nmol ).
Yield: 18 g (95 % . The crude product is used in next steps wthout further
purification. 20 A-4) 2-Methyl-5-trinethylsilanyl ethynyl-pyridine The
title conpound is synthesized according to general procedure GP2 starting



WO 2010/ 012740PCT/ EP2009/ 059763 (11.6 mmol ) 5-br ono- 2- net hy- pyri di ne and
2.3 mb (16.3 mmol ) 1-trinmethylsilyl-ethyne using 68 ng (0.36 nmol) Cul, 305
ng (1.2 rmwol2procaizmhenyl phosphine, 213 ng (0.30 mml ) PdECz(E#PRws)p297and 18 ni
(127 mmol ) triethylamne in 18 nL dry THF. For the work-up the reaction

m xture is diluted wwth ethyl acetate, the organic phase is Sextracted with
wat er and brine. The product is purified by chronmatography on silica gel
usi ng a hexane/ ethyl acetate gradient. Yield: 1.5 g (68 %. A-5)

5-Trinmet hyl sil anyl et hynyl -pyridin-2-ylamine NH, IN The title conpound is
synt hesi zedcfistive diltsghtroofgeptemally pr coellnatenGPzh serevcttiongl Exapreiss @ndjor 0( 28. 9
nmol ) 5-brono-.2-am no-pyridine and 5.7 nL (40.5 nmol)

1-tri met hyl §'17'§/P- et hyne using 168 nmy (0.88 mmol) Cul, 758 nmy (2.9 mmmol)

tri phenyl phosphine, 533 ng (0.76 mml) PdCl12(PPh3)2 and 40 niL (288 mmol)
triethyl am 0fe hdpedQfithe k¥t tHease bheoSuUsdsIBf fdiRrdl ERETULON ) TorsirbfingS
diluted with ethyl acetate and snmall anobunts of cycl ohexane, the organic
phase is exbedisuBentpt the Wararenhad/grravention ef ergeryatfegtionppilamegtors aid

chr omat Qgr ;i nsé;\dei%e%gﬁsgel usi ng hexane/ et hyl acetate (10/1 v/v). Yield:
5.0 g (91 ¢ - yI'-(5-trinmethylsilanylethynyl-pyridin-2-yl)-amne H
N The title conmpound is synthesized according to general procedure GP2
starting frone dspdctpf(t3in@entivnl i} a phimneweutRahmtparhon coonpysingh coenpoakd 45 nl

32.2 | 1-tri t ilyl- 20 eth i 134 (0.71 | Cul, 601
ﬁg (2.3 m%gﬁ)nefaﬁ Ef%ﬁamlghai e b onG oHCT R T @Xléamﬁ(s%@% and 32 ni
(101 rmol) &i'fﬁe?eﬁlhﬁbﬁl%ﬂﬁulhEil)l‘}gpﬂfﬂ-naﬁ?Yn HEHornfTQF 11 RUURE: 1P ddifialRAgL T On

mxture is diluted with et acetate and small anounts of cyclohexane, the
or gani ¢ phageniigmerst thadiasttrainmdns gvet e nandirdsrthereof, Fheclppodptemallgthsuri fi ed by

chromat ogr aphy on.si.li.ca gel .ysi hexane/ et hyl acetate gradient. Yield:
4.0 g (85 f@?%n%@l%i%f/:yd?‘fg% 1888589 050763 A 7)

Et hyl - (5-trinmethyl sil anyl et hynyl -pyridin-2-yl)-anmine The title conpound is
synt hesi ze®aIng@édi Ng to general procedure GP2 starting from909 ng (4.5
mrol ) 5-brono-2-ethyl ami no-pyridine and 0.89 nL (6.3 nmmol) 1-trinmethyl -

5si | yl - et hy¥eusgd herginabe frflopang defiridens apnly, unles sigjed othamvipgrp| )

tri phenyl phosphine, 82 ng (0.12 nmol) PdCl2(PPh3)2 and 6.3 niL (45.0 nmol)
tri et hyl amByealkyl spbstituantsarg pRantFpreagtheasositihratyl, tiraturetadisiteighirchainpe i s

diluted with ethyl.acetat | | ts of . th i
Dhase s e tPEnrbiEes RideBHPonaRhps RIS Bdofindi RPGHGF jadf=Gh 4RB ©
chr omatiegr apdips@Ad ShiahGated elkebili g atkyRX@oepL Wikdnybaskatuentd hadineath caxt el d:
980 nmg 10(99 ‘V% A-8) 5-Trinethylsilanyl ethynyl -pgrl din-3-ol OH The title
conpound i $traight-ehedy orchranghedr wispigrates AIPSpIBIcE day atdesst ergdqublybandom

2.0 11. I -hr-onm- 3- - i,di ne: - ,

T ety T AP HER G S AR A RARR Syt Bhaghlt e BBk
t ri phenyl phtksphicugs, vi2dsh haye(dd ldstomlniplPdoidd( PPh3) 2 and 19 L (139 nmmol )
triethylamne in 20 nL dry THF. For the work-up the reaction mxture is

di luted wi eth acetate and snal | ounts of .c ohexane,  the organic
phase |5 eAETLRe G HVGEER AP MR PO T oS Ighas fraadghore i
chr omatagr aRMY,ABstShhde heil® bAGoPmBEM VRO ogp &0E BN th hddearBorDcithifs91

% . WO 2010/ 012740PCT?%£%%09/ %59763 A-9)
5- Tri met hylisdepardently oy ayd anpylrdr by thSarphpar @, —Sther + Nt coneempeauadf ths groups

synt hesi zed cordi ng, t neral procedure GP2 startin rom2.0 . 6
ol ) 5 br ot frpgiehy PP el B S irBut 0 ey "tk Bt ol bdhe
1-trimet hylgsédpgl - et hyne 5 using 66 ng (0.3 nmol) Cul, 303 ng (1.2 mmol)
tri phenyl phosphine, 243 ng (0.3 nmol) PdC12(PPh3)2 and 19 nL (139 mmol)
triethylamine in 20 nL dry THF. For the work-up the reaction m xture is
diluted with hyl acetate and small|l anounts of cycl ohexane, the organic
phase is extracted with water and brine. The product is purified by

chr omat ogr aphy] on silica gel using a DCM MeOH gradi ent. The product
precipitated on the colum and 10 was subsequently extracted fromthe
silica gel with pure MeOH. Yield: 2.0 g (91 %. A-10)

5-Tri et hyI@itﬁ@@%hﬁt hynyl1- 1H pyrazol o[ 3, 4-b] pyri di ne NH



The title conmpound is synthesized according to general procedure GP2
starting from1.0 g (5.1 mmol) 5-brono-1H pyrazol o[ 4, 5-b] pyridine and 1.0
mL (7.1 rwol2pioloaerbet hyl silyl - 15 et hyne using 29 ng (@CIEP2omI0F976€01 , 133
mg (0.51 mml) triphenyl phosphine, 106 ng (0.15 mmvl) PdCl12(PPh3)2 and 8.4
m. (60.6 mmol) triethylamine in 8 nL dry THF. The forned precipitate is
filtered off and the product is purified by RP-HPLC using an ACN H20
gradient. Yield: 542 nmg (50 %9. WD 2010/012740PCT/ EP2009/ 059763 A-11)
5-Trinmet hyl sil anyl et hynyl-1H pyrrol o[ 2, 3-b] pyridine NH The title conpound
i s synthesi zegqNaccording to general procedure GP2 starting from3.0 g (15.2
nmmol ) 5-brono-[1H pyrrol o[ 2,3-B]pyridine and 3.0 nL (21.3 mmol ) 1-trinethyl -
5silyl -ethyne using 87 ng (0.46 nmol) Cul, 400 ng (1.5 mmol)

tri phenyl phosphine, 312 ng (0.46 mmol) PdC12(PPh3)2 and 25.4 nL (182 nmol)
triethyl amiong ot ho2PofMthe @fdupd HEH-THyahé gfdi‘i@d:I\DI 0f¢é Bi indkofithe §1*0hf)§£@ﬂ2 8§ theand
the product is purified by chronatograph%: silica gel u3|nﬂ OH
gradi ent. ‘greipdsNH opsngoy g@reo/gf thqa‘glpg})s CH by the group =N, while in a only a

6-Tr i met hyln?a{xn%&%lo?tt oy Xg’teraog' Inll]s‘I rﬂ%r gel e?en?%ipé/ flétgrlogﬁ( Ntﬁer }nuNH)ela lésdst |
N The title conpound IS Sy n AR ene procedur e
starting frc@moﬁa&)ngbétﬁze&n W@b&yg@nbﬁ@hﬁv&bh twid dﬂpm{r%tcﬁndadrmetwchnnmemggeh 2 L
(8.4 nmol) 1-trinethylsilylethyne using 34 18 mmol|) Cul, 159 ny (0.61
mol ) tri pREAPIHHOBIHISHIN A BcTEOYRRsTEVAMG IH}HSPBFEYf?PPiPH@B $abjhy. 10. 1 nL (72.7
mml) triethylamne in 10 nL dry THF. The 15formed precipitate is filtered
of f and t he ﬂév?éj'ﬁ‘&ﬁl ths 1&%§tfdeﬁﬁltf6¥/dgﬁvé1‘%ncﬁ ﬂ%l ks AGIER ATl lor he
Yiel d: 606 Et hyny1l- 2- et di ne

conmpound isubgnnmesf&Edaaﬁdoﬁdmm@onthEﬂwnhﬂwwnnm@dmwehﬁﬁ®a&tmﬂmndg from

2.2 g 20(1 ) 2:methyl - l.si | gb th Ad) d 0.80
o (508 molpIoRs ] M iTspsubd g it Bt EomE B PRe g’

chr omat;9gr aRRYocaridd d&alfg%tev&u%%osﬁ%ﬂ@s QFP6d LERAROS, %%Zlﬁanumma take
cycl ohexane/ ethyl acetate gradient roduct is extracted fromt

organi ¢ ph@éﬂ@emdene@emlﬂgﬁ.ow@qﬂ@m iareach %@ée nmowmﬁmbﬁrtm@é il glre

| yophi | i zat | - E n ridine
N 5 Thdo Bt eEstine v o hieosn G Shadn g B E AR IR e
GP3 starti g llfnkétmoahénﬂ)lf(ca& a¥0bstituent both through a carbon atom and through a
S-trimethylsilanyl ethynyl-pyridin-2-ylamne (A5) and 2.0 g (14 mmol) K2CG3
in 30 n. MBBEatrAe product is purified by chronatography on silica gel
usi ng a hexane/ ethyl acetate gradient. Yield: 2.9 g (85 %. A-15)

(5- Et hygyl i 2 HELN N Ads TRe| | e conpound is
synthes?zegggcégég?ng¥%% gene?gr%q%ggé?urgy 3%§%5¥tﬁﬁ5&?%on1l 59 (7.3
mmol ) net hyiméthylamimetdilyls dinzthylahmpothl (dydlndthylﬁnlyde)thﬂnﬁ{danéthﬁb and 507 ny

3.7 mol) K2 in MeOH. r chronato raph
G i Ton) ghnodtal dagegatimmmom B Ruisnop ey o ey aRoRy INp/ Y
The title gogpR MRSTRSEN 1N I
starting f(rgom QHQ%mlﬁOMgm}%étﬁﬂ%\/B- al Qsﬂgeglgnhgl%?g%ﬁﬂd @ d%ﬁﬂ%ﬁsz
m . MeOH. Ylii@lilxdammsthw@ @Sgly%nlamrepylc(hfd@ml@@mp ngrz shelthydfamgmpmp}xw

2010/ 0]2%740(1 %I’la'?nﬁ%%%?o’p%gg iSopropylaminoethyl (1-diisopropylaminoethyl, 2-di-

|n 6

isopropylaminoethyl); 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 alkyl 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 -CFs, -CHF,, -CH,F, -CF,CF3,-CHFCF3, -CH,CFs3, -
CF,CH3, -CHFCH3;, -CF,CF,CF3, -CF,CH,CH3, -CF=CF,, -CCI=CH,, -CBr=CH,,
-CI=CH,, -C=C-CF3, -CHFCH,CH3; and -CHFCH,CFs.

-7-



A-17) 5-Ethynyl-pyridin-3-ol OH/ I \ N The title conpound is synthesized
according to general procedure GP3 starting from2.0 g (10.5 nmol)
TVS- al kyrwoand/0d220mg (5.2 mol ) K2CO8 in 10 nL MeOH. Yiper&Er289459763 5(49 %)
after chromatography on silica gel. A-18) 5-Ethynyl-pyridin-3-ylam ne NH,
/x HCl N The title conmpound is synthesized according to general procedure
GP3 starting from2.0 g (11 nmol) TMs-al kyne and 722 ng (5.2 nmmol) K2COB in
10 mL MeOH. Yield: 1.2 g 10(74 % after chronmatography on silica gel and
precipitation from di oxane/ HC1. A-19) 5-Ethynyl-1H pyrazol o[ 3, 4-b] pyri di ne
NN NH NHalogee refictd te fhionpewhibrins, lypmiteesidzedodisc aodisng t o gener al
procedure GP3 starting from542 ng (2.5 mol ) TMs-al kyne and 174 ng (1. 3

nmol ) MeOH. . Yi el d: after extractio

OB hymo 1o B e 1SRG Xt ar BRSERe Planific e Bhé Shasd S ' Pirttel ) e
accordi ng tf §gﬁnﬁfvaévepﬁﬁeﬁguﬂﬁ@te%xﬁaraﬁﬁawgng r@ﬁ[bl@nihy@pﬁéi{’all o)cowﬁr al kyne
and 983 ng (7.1 nmol K2CC3 in 15 nL MeOH Yleld 12 205 after

chr oLrat ogr dgRYle bands, Wcélaﬁsgc@ﬂ exawplogrtyroayhayPlopr I 3CYK @E}enyl |
Scoor di by toCibBRL R dontathll th i, oy Bfhyt, 50@8%8?%%3?@?@1;@: 3

TMS- al kyne and 227 ng (1.6 mol) K2CO3 in 6 nL MeOH. Yield: 5491 ng (94 %
af ter extr &@bfcloatkylaie@2cludes a non—cyclic alkyl group Wherein a hydrogen atom bound to a

4- Met hyl - trffluor thyI n yri m The title
conmpound i §S§VHF‘W§%|“§ yat&?‘d?@ﬁﬂé (}((BQOHEWQ]“%F Hﬁ%augﬁzgr%‘fparti ng from
2.0 g (14 mmol) 2-am no-4-chloro-6-nethyl pyrimdine and 3.4 g (18 mvl)

3-trifluor erf?/bm&és%why&fer&mccycﬁ@wmm @inds dhth@r— eXtdrB&d htes seellasd (99
% . A-23) 4-Methyl-6-(3- Céano phényl)-pyrim |n2ylamne The title

conpound i heythésiphshylalocexanplg to general procedure GP4 starting from
2.0 g (14 mmol) 2-am no-4-chl oro-6-nethyl pyrimdine and 2.7 g (18 mvl)

3- cyanqgph {all]%??n @9&%&8 ?§ 6gcl% dlﬁ)}&%ﬁ(ﬂ;pt FherEt Rt L1 oA bSINEHA dakiAL ' ON

from di et hy

4- Met hyl - 6~a(o?mrmtukIWtﬂmhemylhal Oyitontyiigicptaded/byani mgl grblp. titl e conpound is
synt hesi zed according to general procedure GP4 starting from2.0 g WO
2010/ 01274QP /EP20 9/ 059763 2- am no- 4- chl or o- 6- et hyl pyri m di ne
and 2.5 g %ﬂg e%etaﬁwob%émcysh% iSRS ings, WHEK ispd 8F ORSQITARE] on

and re-cr Y%Er%bh'a?(ﬁ’ﬁé &ﬂtaﬁﬂ@ﬁ@ 6’[’1’3&1%%’ d%ﬁtlik%ll or élff%r&t fl@[&%oato/ﬁls app axd gately 70 %
pure). A-25) 4-Methyl-6- hyl - phenyl ) -pyri m di n- 2-yl am né 5 The

title conpaifnaenssudymr heexmd atm,moEdamgles ocheiednial, _tbl!eoy:lenm@y@mwiﬁ,rt ing
ol 4 5° dhia Ry ke BoRe 61 aerao bire i PR SRR, Sindiobd”
crystal | i zagih@Bzd1510 pyadyal fxingtiie pyridhzényll fyfaidfl arP Ry IEL@hp G F WRbE) -
heteroaryl groups are indolyl, isoindolyl, benzofuryl, benzothienyl, benzoxazolyl,
benzothiazolyl, benzisoxazolyl, benzisothiazolyl, benzimidazolyl, benzopyrazolyl,
indazolyl, isoquinolinyl, quinolinyl, quinoxalinyl, cinnolinyl, phthalazinyl, quinazolinyl
20  and benzotriazinyl, indolizinyl, oxazolopyridyl, imidazopyridyl, naphthyridinyl, indolinyl,
isochromanyl, chromanyl, tetrahydroisoquinolinyl, isoindolinyl, isobenzotetrahydrofuryl,
isobenzotetrahydrothienyl, isobenzothienyl, benzoxazolyl, pyridopyridyl,
benzotetrahydrofuryl, benzotetrahydrothienyl, purinyl, benzodioxolyl, triazinyl,
phenoxazinyl, phenothiazinyl, pteridinyl, benzothiazolyl, imidazopyridyl,
25  imidazothiazolyl, dihydrobenzisoxazinyl, benzisoxazinyl, benzoxazinyl,
dihydrobenzisothiazinyl, benzopyranyl, benzothiopyranyl, coumarinyl, isocoumarinyl,
chromonyl, chromanonyl, pyridyl-N-oxide tetrahydroquinolinyl, dihydroquinolinyl,

dihydroquinolinonyl, dihydroisoquinolinonyl, dihydrocoumarinyl, dihydroisocoumarinyl,

-8-



10 A-26) 4-Met hyl -6-(4-net hanesul fonyl - phenyl ) -pyri m din-2-ylam ne The
title conpound is synthesized according to general procedure GP4 (A
starti ng woamoln13749 (10 mmol ) 2-am no- 4-chl or o- 6- net hyl ppympPadodiosernd 2. 7
g (14 nmmol) 4-sul fonyl phenyl boronic acid. After treatnent of the
precipitated product with diethyl ether 2.3 g 15(75 %9 of the desired
product are obtained. A-27)

5-10do-4-met hyl-6-(3-trifluoronethyl-phenyl)-pyrimdin-2-ylam ne The
title conpound is synthesized according to general procedure GPl starting
from5.0 g is@@@m@ﬁﬂiaema@@wrﬁ%@@mx@wﬁﬁmh pztrrnhyrbMoxide, pyrimidinyl-N-oxide,

o) N s, P B et asry: SRR "%ﬂ%&%ﬁ@e%@
RERTI e A AR SN e il

The title conpound is synt he5| zed according to general pr ocedur e 1
starting fp@i&églngdgzo(l}g_lzvmp)1soxazolyl-N—0x1de oxazolyl-N-oxide, thiazolyl-N-oxide,

fﬁ‘ gf";hgtst of gLt 11z}{1aﬂ$7-(9x'184‘¥$3a2813§8| A Cééé"b% %tﬁ%dwwgf engi ngl%igzo (%d}i' n 29)

5-1 o0do- 4- n@tyhysly-l@&-épadé dihdﬁ&idlylLNWme{h)adﬂaébﬂyanﬂrda tyihﬁd‘lylnﬁ-oxﬂdé thazdlit| e
conpound i s _synthesized accordin eneral procedure GPl starting from
3.2 g (11 Ayrexile.lcheqthippygnylss- BX%P g%mﬁﬁwqﬂ)%ﬁy? fiexyen- 2- yl ani ne and
2.59g (11 mmol) NIS. Yield after chromatography on silica gel with

DCM MeOH: -
:Hel-erga_lrg iigr net i aﬁa@ées a non clychchalk ﬁro%%wherem a h}édro%en atom bound to

5-1o0do- 4-net hyl nesul f ony en rimd am ne 15The
title conp@mad)qnatcsy,ntsbdiy w@dteanmalr@atmgl tiorepkned by apﬂt@madylr@omﬂ?l starting
from239(79mm|) 4- et hyl - 6(4 squonyI phenyl ) -pyri m di n-2-yl am ne

ﬁ,'ngt l]jr elOV\A E{—ﬂetm?{é?qallgll i‘éatei ]5)1 ag}érgtf Oéli sa uratgcli tnaotnl-acr)gmgtl{conr?mtloh ebfc? eﬁ:ct oiron

4- Chl or o- 6vaRb&Ybicpcl R icBmBriyih @B hY 1 éarByH dtdinsli vihidh s 8€ond more
2010/ 012740PCT/ EP2009/ 059763 The title conpound is s%nt hesi zed accordi ng

to general ceﬁb@@émmwa@meéqr@%t@mwuﬁh ahilifrogeny oK Bes jur. Examples of such

2ot hyny! - o RRE Rt e S Tltb it PRt DB il * ™)
PdC12( PPh 3)11&1(&@11@1 7py8azmﬂl.1d{n§ﬁ pyraRb Jingtl pipérddihypiperakiny [l tdalingl; jsoLblinyl,

Addi ti onal anpunts are added after 24 h and 48 h reaction tine,
r espect!PvePrPinyEpEowermolipyk hemewpirbatinylshomoriperdiny. Yemperiperazinylhe

product is MeOH

O adi ont . VPO BTRAAPRARIL QNI Wi hii.f oy

4- Chl or o- 6~tetmlﬂy§iﬂop5Papylr tadiahy@ethlietyh ynoydotlpymbmhd]imyl 25, §danxidee oddXolidifibeylt i t |
conpound i s,.synt hesi ord| ener al r cedure st artl n from
4.0 g (15 dyopw%ﬂfyg’r%ﬁﬁs& %‘ﬁ@vﬂsﬂpwﬁ&w Yrenyyidy FiRG- 2. 0

19 | Mi i rétRen i rothien 1 S
3 1

For the’20worhlamgppin@merp&leh@ylf%@md@rﬁ-maﬁ@zabscycmﬁ%,érit]hma@d $-nxaféww bef or e

et ol 11 oS B R B Bl I 55t e g e o 2 2 eprane,

5- (6- Am no-3LHjag- Brcgwcnzs[m mwam H9-elhlz@baryBho[E L NYdonaid add HbRiaZay| ani ne  NH,
The title corrpound I's synthesi zed accor di ng to general procedure GP2

starting foeyco[32glmmene.7 nmmol )
4-chl or o-5-i odo- 6-net hyl - pyri m di n-2-ylamne (GP3) and 1.7 g (15 nmol) WO

2010/ 01274 7 -am.no-.5-et - Wl ' 6
(0. 56 ol ) PR e SR TR L B AGHRS 1ih e} BP0 0
tri et hybamitme canbod Atomd, uduatlyDivia.terdronal tthetomn iskeeplpcatidiyes hétsroagidedk¢l@roupe
reaction m xture. The preci pitate is collected, dried at 40 C and

recrystalli rom 1.5 3 % .a xi mat el 80% ure). 5
w5 a0 2 el RPe trampley  strpito gyt anbaST RuBRp RO s edhediorore
General Procedure 1 (GP1): Iodination of Pyrimidines or Pyridines

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

9.



The title conmpound is synthesized according to general procedure GP2
starting froml1.5 g (5.7 mol) 4-chl oro-5-io0do-6-nethyl-pyrimdin-2-ylam ne
(GP3) andwb26i1wg2748. 4 Mol ) 3-et hynyl - phenol using 106 mgT(EP2&8/089763 ) Cul ,
390 nmg (0.56 mmol) PdC12(PPh3)2 and 10 8 nL (55 mml) triethylamne in 12
mL dry DMF. For the work-up the solvent is renmoved in vacuo and the product
is purified by chromat ography on silica gel (DCM MeOH gradi ent) and
subsequently RP-HPLC (ACN H20 gradient). Yield: 419 ng (29 %9. A-35) 4-C

hl or o- 6- met hy1-5-tri nmet hyl sil anyl et hynyl - pyri m di n-2-yl am ne N H2NNC|
15The tit| eodvonpauimddd d.Gymt keddaded oaccportid)inn@hct cagemenadturp iog ethdrag REP2

tart f 4-chl di n- 2-yl
(GP3) ' and 4781 eSSkl Sistingatii LN PPttt (Ehhy h BN Proscivber
Cul, 485 ncd dorenmbPistdtddayitila thikiR] of. 5 %ﬁazgzé;arﬁi 1rm%l1\)aﬁ©@1%E’Ph3) 2
and 26 nL (185 mmol) triethylamne in 100 nL dry DVF. For the work-up the

sol vent i s Dresiuitagads ifiiteredodb izfprbebheashed shidt water @(d dsigd iunfercvagyurrpt 495

'(A\,_A:C))ZIE\SV HZQ grﬁglc?ur}fe procﬁllc? éan belusgd %11‘[(11%1% f/%her 1}/\@ ﬂ%gtjroor{ S)I‘llg Zérﬁf) {11@;‘ 9/ 059763
4- (3-Tri f | waroomeddryphydiediida) geb usias bYIH S/ Me OBl fialliehd. anyl et hynyl - pyri m di n- 2
- ylam ne The title conmpound is synthesized according to general

procedure @’&eﬁmrobémm%rzqmpiz)7sal Zhlpa ReR¢tlon
4-chl oro-6-neth -trinmethylsilan t hynyl - pyri m di n- %amne A-35) and

2.7 g (14 ﬁﬁhﬁlh)a?/@- ¢1rQ €4 )J@rdeﬁ@hleznej/l MFr@rcT Eiagd BeChdPh7)z (0nd) c(0 and Cubol )
PdC12( dppO%Q Mrekacﬂiegl ubse ule)1t Csmqualamme 1§10.X c\A Vagﬁglaﬁ}ll(]hm_a}lll;r l;!l%/(% 3ue(9fr51_l S

wat er. For YHENDV
%Jri f1 ioag b)ﬁres:&brd@aaﬁ@gfeasmlo@mstukd @au(r&CM AEQH The aelicabh )s ma(mair@ld byt- 23 g (50
5- Et hyny1- ALQ BLS. Af fhe iesdidaris ey Farppletsg spowrisd eficn 4 byaddionplanauptsefi gllerne  The

]E 'r E) 'me 1_0 ‘2) ”19) %%H?}_%éiegn% %’x?&lbﬁ&‘n%&d TAE SRR G kP RERFERL ABROAE MM fofFrikeiifcdhhd N9

4-(3-trifl u@ﬁmsrecﬂ biflan hieneg d9safy-rretywydlized) andret, bittsichanyll ofttheysofvenpyis | m di n- 2
- ylam ne % and 120 0 87 mmol ) potassium carbonate in 5 nL MeOH.
After 153t|pf‘1F1 1 bYB’FepﬁraﬁV Fﬂ'PL he reaction mixture is diluted with DCM
and the or&elc phase is extracted with water. The organic phase is dried
over NG&P2SO&engrel Itméecbwwe(ﬁiPﬁ)stmw of ANNBeR0. Yield: 523 my (54 %W. WO
2010/ 01274

4- (4- Met haﬁ@gg Pg%@lﬁhg’ Ved - -etorllime ?}|(8|5| aqr?yllS g%ed Wy One ?rltlr?lndl n- 2
- ylam ne amﬂletmadtmnmmmwscttmdayhfhmsl g c@nds da)mgletenger(ehi)aTh@r ocedure
GP2 starting from 3.0 5(7.7 mol

5-i odo- 4- rrét)lrmt 15 1q0Y; t"ﬁa@ré@uihre@mﬂe peist ivydissg bediysthy bacgiatianddhe aresay and
1.6 (12 el chifdomet ik aﬂa{eylﬂ{emfgﬁuyﬁmg 131&? d”Eltﬁr@Ti 8ft dROhd sdfhne 541 U
(0.77 mml)p PdC12( PPh3)2 and 11 triet amne in 18 nL dry
DVF. Fap t memovodkix urpcztah@ he ptodentt is eghar el edhout fmalmn@uaﬁdattohleormunﬂutbyl s
urified b chr r on.silic H gr ent Yield: 2.45 71
&) appr OXI y %&H%’%a geiﬁsg&g g%émgﬁo or (gyc?o Bhexa ¢/ethyl acefate. g
5- Et hyny1- 4- (4 met hanesul fonyl - phenyl) - 6- et hyl - pyri m di n- 2-yl am ne The

title conp@eiRralProyéddied (GIh)aSeANE Cogiplig gener al procedure GP3 starting
from2.7 g (6.0 muol)

4- (4- met harlds drehderppyrimishyel)l-Geameis yssolzed iy RMEAY pisT (269n1/}’/éi Prgaic §fy¢| m di n2-
| A b
%\f ? (ranr nngt |(?r§|)eﬂgpg6¢6 (ZLWe({ fﬁl%(}gq(ﬁbﬂg @m pﬂé{{@ eg&gro reaaloﬁl {I‘m dS off

and dri2ed eueed forght uder éfﬂlu@ Ian‘a@e ﬂlre(mdﬂ@drsmﬁ of ﬂreamdng/\mhfermﬂts @bt cdmpleer ed

of f and dried again. Yiel WO 2010/ 012740PCT/ EP2009/ 059763
A-40) [ 342- additiapal gmewptsyl bBSPrnilCrﬁ%(il ﬁn%P@rﬁata@sw? 44588 AER P REIRER INRYEF bani ¢

acid tert- lﬁ'r’éhY hin&&tEfiux. AR 'Emﬁlg to RT water is added. The precipitate is filtered off. In
cases where the product is not precipitated it is extracted with diethylether, the organic
phase is 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.
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The title conmpound is synthesized according to general procedure GP4 (A
starting from5 215 ng (1.5 mol ) 2-am ono-4-chl oro-6-nethyl pyrimdine and
2.7 g (lavormoioyo1Bmori f | uor onet hyl- 3-(tert - butyl - oxyxcar pomgEpPr@viosopheny |
boronic acid (GP2). The product is precipitated fromthe reaction m xture

by addition of water. Yield after drying at 40 C 550 ng (100 %. A-41)
[ 342- Am no- 5-1 odo- 6-net hyl -pyri mdin-4-y1)-5-trifluoronethyl-phenylp
10carbam c acid tert-butyl ester N HBoc The title compound is

synt hesi zed according to general procedure GPl starting from550 ng (1.5
nmol ) [3 - (GenenaliRroe@lure SHYIPYyOxidation-of ayliedkyk Gidupior onet hyl - phenyl | -

78 (66 0 e SHRPUTIHEGRCT Eps bob oS b s A PO il etlobpetbendoft & 22

13 [ 2- Am nQci-(06-Q iDaddMrand itk BadtloBthikid )s i trhydmeRialy| ThicRetfmyiktie
trffluoroneth I-phen |t-carbamc acid tert-butyl ester "NH, NHBoc The title

conpound i s Bjeretheawishediwith centetiang corccginied &1 vasrocBieradampdust san bagsedr om
5733 ng. (1.5

[3-(2- afi nd’ J@%h%r%f}?am%yrl m din-4-yl)-5-trifluoronethyl -

phenyl | - carbamc acid tert-butyl ester (A-41) and 262 ng (2.2 mmol)

2- am no- 5- &tdnenyll Propyduird ioNG KA Nagleoishilig SuBstigtioh of 2-SuMohy 1pSuimidiied with
(0.15 mmol) PdC12(PPh3)2 and 2 nL (15 nmol) triethylamne in 14 nL dry DW-.
For the worMMH§St he sol vent is renoved in vacuo and the product is purified
(?/3’ c h;\ozg; agk %&I?tYngoiﬂat%hLﬂ' 16 Ris8&tbed Wgrﬁe}g&gsr SHGRE s ad¥b@hichi thE8 3 cHBn (88

5- (6- Ami no-npyturaisricicy lie thieymygfowatre @81 20l 5b°G-Afitdricboldrgtest hitic-ppddiey &) - 6-

met hyl - pyrim e NH, NH, The title conpound is synthesized
starti &8 f,pgﬁfg(g?y}%’ ](qg}“é mmol ) {3-[2-am no-5-(6- 15am no -pyridin-3

-yl ethynyl) - 6-net hyl - pyrimdin-4-yl] -5 -trifluoromethyl-phenyl} -carbamc
acid tert - lgdnélkalgsloéd (re-7ADPHYNUEIRGKIBO Subktitition 4f Y SIRbEGPyPinidinds@lith N

di oxane. After conpletion of the reaction the solvent is renoved in vacuo
fol | owed byAmiesacti on with DCM and a saturated aqueous sol ution of NaHCCB.

3 (" am no R chFGbuertli SRl SRS SR oL OIRE Rl d heycyion o

corrpound |smswmé hearhtze th areqmbdimehomﬁmml Aﬁbﬂﬁ(ﬁﬂmgeo @R2hs payductrig from
500 % % 4ch|or05|od06rrethyl pyrimdin-2-ylam ne (GP3) and
396 2. 8’“‘3}ﬁ PsHRERyny1- 1H pyrrol of 2, 3-b] pyri di ne” (A-20) using 35 ny
(0. 19 nol ) Cul, 130 ng (0.19 mmol) PdC12(PPh3)2 and 2.6 nL (19 nmmol)

tri et hyl amdigefd) Iﬁ'o@dlﬂ % (€lfs): d; n@ﬁ&‘iféﬁtofﬁ*fs?&bp' tates fromthe reaction
m xture, is filtered of and was . Yield: 436 ng (75 %9 . A-45)

4- Chl or o- 6-Timetekigd isBakcd uqunhyh@rSW-HFmdhazme-lllyll ét@wﬂANNlem ddded2ng themi ne
10 The title conpound iis s nth |ze accor ner al roce re GP2
Sartine  rbinins B TR Uadd NN B kPE ol ES Rl s P SOy RNiaT LB, S ne
(A-3) and QRGHTDMERridl. 'I’H@ ﬁodﬁcteétitlﬂ&np/r@m itAred ﬂ&ﬁl‘tﬁé"rdaé‘ﬁ&%%t&eléﬁﬂ noyséd N
(0.05 nmml ) Cul, 112 03 mmol )" PdC12(PPh3)2, 5.3 nmL (5.3 mol) of

9- met haRy - SvithRNE adsifion ngpmﬁqag.os steppor canstithestr Pt by Prorp®gnphyegassed
and dry acetonitril. The product preci pitates fromthe reaction m xture and

is filtere f 6 Exanples 1 to 86 are

synt hesi zeg;eglgg%lr |0§%g(ﬂ{ ?@]j%eégﬁg{%proce ures @kﬂ ?Sonogashl ra reaction),

GP4 ( SuzukiTocompltine@f 0@ a6l {tatiap eoypdiial,i(c3 dingjoll IBATEO HATE) dtd 4echodbove.

20 The approprjate haljides required for synthesis can_be deduced fromthe

tabl e of p[) ﬁ@pgw @Zn Cb is stirred for 5 gnn 0.31 rnrno?of armne?s added and the
resultant mixture is stlrred at room temp. over night. Purification is performed via

25  preparative RP-HPLC yielding 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 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-



Educt Structure [MtH tRet [mn] 1 A-37 CH3 N 101 H2 F 410 0 , CH3 384
2.40 2 AA-29 0 OHCH3 / NI H2NNs CH3 CH3 344 1.98 3 A-27 0 OHCH3 / NI
H2 384 2.W6 2410012740CH3 /OH N | 101 H2 371 1.32 5 A-43 NHPCTHP2609/059763

10

15

20

25

solvent is evaporated and the residue is taken up in ImL 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

To a mixture 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 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 12 (GP12): Urea Formation via Pre-activation of the Amine.

To a mixture of 0.34 mmol amine and 0.34 mmol N, N’-carbonyldiimidazole and

0.34 mmol 1,8-diazabicyclo[5.4.0Jundec-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 °C for 1 h
in the microwave. The solvent is evaporated and the residue is taken up in ImL DMSO
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 mmol TBTU and 1.2 mmol Huenig’s base
in 2 mL DMSO is stirred for 5 min. 0.31 mmol of starting material is added and the
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-Iodo-3-trifluoromethyl-pyridin-2-ylamine

CF,

N NH,

|‘/N

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

-12-
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N | H2 40FF NH 481 1.04 No. Educt Structure [MrH tRet [min] 6 A-43 H2N
NH CH\ / / NI NFFc.." "NH'"SO04631.367 A28 H2 CH3 / NI | 40 40
OH | N 32702081874 29 H2N N CH,\ OH N PCT/EP2009/059763

10

15

20

(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-Trifluoromethyl-3-(fert-butyl-oxyxcarbonyl)amino-phenylboronic acid

~

HO.___OH
B

sy

N
A solution of 1.5 g (4.4 mmol) 3-bromo-5-trifluoromethyl-tert.-butyl-oxyxcarbonyl-aniline
and 1.2 mL (5.3 mmol) 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
-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,SOy, filtered off and the solvent is removed under
reduced pressure. The product is purified by PR-HPLC using an ACN/water gradient.
Yield: 635 mg (47 %).

A-3) 4-Chloro-5-iodo-6-methyl-pyrimidin-2-ylamine

N~ ™ !
)‘\ =
HN N Cl

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.

A-4) 2-Methyl-5-trimethylsilanylethynyl-pyridine

-
s Z
“]

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

-13-



Il Nis CF-13 CH3 331 1.22 9 A-27 H2 CH340 /OH NI 40 370 1.90 10 A-37 H2N1

CH3 N |

1401 F N\ CH3 369 2. 14 No. Educt Structure [MrH tRet [mn] 11

A-28 CH3 WOlzot102H2 LI OH 411 341 1.79 12 A-28 CH3 /  PCT/EP2009/059763

10

15

20

(11.6 mmol) 5-bromo-2-methy-pyridine and 2.3 mL (16.3 mmol) 1-trimethylsilyl-ethyne
using 68 mg (0.36 mmol) Cul, 305 mg (1.2 mmol) triphenylphosphine, 213 mg

(0.30 mmol) PdC1,(PPhs), and 18 mL (127 mmol) triethylamine in 18 mL dry THF. For
the work-up the reaction mixture is diluted with ethyl acetate, 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: 1.5 g (68 %).

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

o5 Z
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) 1-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) tricthylamine 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 hexane/ethyl acetate (10/1 v/v). Yield: 5.0 g (91 %).

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

>si

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) 1-trimethylsilyl-
ethyne using 134 mg (0.71 mmol) Cul, 601 mg (2.3 mmol) triphenylphosphine, 420 mg
(0.60 mmol) PdC1,(PPhs), and 32 mL (101 mmol) tricthylamine 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-



NI H\ /O401 11 N328 1.11 13 A-43 f z LL _ LL\ z, LL/ \\z z 0 Z/ \
oz z=( z f 453 1.87 14 A-39 NH2 CH3\ / FF NI H2N 10l,c) s- H3C 8 448 1.84
15 A-30 GMOGBiLWo01by4h H2 PCT/EP2009/059763

10

15

A-7) Ethyl-(5-trimethylsilanylethynyl-pyridin-2-yl)-amine

>si

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

909 mg (4.5 mmol) 5-bromo-2-ethylamino-pyridine and 0.89 mL (6.3 mmol) 1-trimethyl-
silyl-ethyne using 26 mg (0.13 mmol) Cul, 118 mg (0.45 mmol) triphenylphosphine,

82 mg (0.12 mmol) PdCL(PPhs), and 6.3 mL (45.0 mmol) tricthylamine in 7 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: 980 mg

(99 %).

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

OH
“
N
/
~.7Z
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 mmol) 1-trimethylsilyl-ethyne
using 66 mg (0.3 mmol) Cul, 303 mg (1.2 mmol) triphenylphosphine, 243 mg (0.3 mmol)
PdCl,(PPhs), and 19 mL (139 mmol) triethylamine 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 %).
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1.1.0 s' H30-8 394 1.66 No. Educt Structure [MtH tRet [mn] 16 A-39
CH3NH2 0 / NI H2 101.0 S H3c'g 379 1.69 17 A0 HNINCH3\/ / /| N1 H2
101.0 w6'20H3@280405 1.59 18 A-32 CH3\ N/ NI 101 H2P8UTAP2000059783

A-9) 5-Trimethylsilanylethynyl-pyridin-3-ylamine

o5 Z
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)

PdCl,(PPhs), and 19 mL (139 mmol) triethylamine 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. 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-1H-pyrazolo[3,4-b]pyridine

o5 Z
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) 1-trimethylsilyl-

15 ethyne using 29 mg (0.15 mmol) Cul, 133 mg (0.51 mmol) triphenylphosphine, 106 mg
(0.15 mmol) PdCl,(PPhs), and 8.4 mL (60.6 mmol) tricthylamine 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-Trimethylsilanylethynyl-1H-pyrrolo[2,3-b]pyridine

5 Z
The title compound is synthesized according to general procedure GP2 starting from 3.0 g
(15.2 mmol) 5-bromo-1H-pyrrolo[2,3-B]pyridine and 3.0 mL (21.3 mmol) 1-trimethyl-
silyl-ethyne using 87 mg (0.46 mmol) Cul, 400 mg (1.5 mmol) triphenylphosphine,

312 mg (0.46 mmol) PdC1y(PPhs), and 25.4 mL (182 mmol) tricthylamine in 25 mL dry
THF. 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=\
N
=

N
4 N

H

5
The title compound is synthesized according to general procedure GP2 starting from 1.2 g
(6.1 mmol) 5-bromo-3H-imidazo[4,5-b]pyridine and 1.2 mL (8.4 mmol) 1-trimethylsilyl-
ethyne using 34 mg (0.18 mmol) Cul, 159 mg (0.61 mmol) triphenylphosphine, 128 mg
(0.18 mmol) PdC1,(PPhs), and 10.1 mL (72.7 mmol) triethylamine in 10 mL dry THF. The

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

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

7
N x HCI

&

The title compound is synthesized according to general procedure GP3 starting from 2.2 g
(12 mmol) 2-methyl-5-trimethylsilanylethynyl-pyridine (A4) and 0.80 g (5.8 mmol)
K>COs in 13 mL MeOH. 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 HCI and isolated as the hydrochloride after lyophilization. Yield: 1.3 g (73 %).

A-14) 5-Ethynyl-2-amino-pyridine

5  The title compound is synthesized according to general procedure GP3 starting from 5.5 g
(29 mmol) 5-trimethylsilanylethynyl-pyridin-2-ylamine (AS5) 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

10 4
The title compound is synthesized according to general procedure GP3 starting from 1.5 g
(7.3 mmol) methyl-(5-trimethylsilanylethynyl-pyridin-2-yl)-amine (A6) and 507 mg
(3.7 mmol) K,COs 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,COj; in 6 mL MeOH. Yield: 388
mg (59 %) after chromatography on silica gel.
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A-17) 5-Ethynyl-pyridin-3-ol

OH

/)J
N
&

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;COs in 10 mL MeOH. Yield: 804 mg
5 (49 %) after chromatography on silica gel.

A-18) 5-Ethynyl-pyridin-3-ylamine

NH

2
/@ 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,COs in 10 mL MeOH. Yield: 1.2 g

10 (74 %) after chromatography on silica gel and precipitation from dioxane/HCI.

A-19) 5-Ethynyl-1H-pyrazolo[3,4-b]pyridine

=N
\

NH
<
N
4
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) K,CO;3 in 6 mL MeOH. Yield:

15 330 mg (92 %) after extraction.

A-20) 5-Ethynyl-1H-pyrrolo[2,3-b]pyridine

—

NH
a
N
4
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) K,COs in 15 mL MeOH. Yield: 1.2 g

20 (61 %) after chromatography on silica gel.

-19-



CH3\ NN SIH2 305 1.01 32 A-32 CH3 N H2ZNN N 288 0.89 33 A-32 CH,?,..N
N-**-- 1 H2 40 H3C, tr,NH O 344 0.92 No. Educt Structure [MrH tRet [m n]
34 A-32 GMD 20100127481 H2 NH2 302 0.92 35 A-32 CH, / N 1 HPCSIEP2009/059763

A-21) 6-Ethynyl-3H-imidazo[4,5-b]pyridine

J

NH

N\
"

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-trifluoromethyl-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-cyano-phenyl)-pyrimidin-2-ylamine

—V

A/
(@)
Z

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

X

Ve

HN" N

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
P

H,N" N

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) 3,5-dimethyl-
phenyl boronic acid. Yield after extraction and crystallization from dicthylether: 3.2 g

(75 %, approximately 70 % pure).

10  A-26) 4-Methyl-6-(4-methanesulfonyl-phenyl)-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) 5-1odo-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-Iodo-4-methyl-6-(3-cyano-phenyl)-pyrimidin-2-ylamine

)I\/ CN

5  The title compound is synthesized according to general procedure GP1 starting from 3.2 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-Iodo-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 g
(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) 5-Iodo-4-methyl-6-(4-methanesulfonyl-phenyl)-pyrimidin-2-ylamine

15 The title compound is synthesized according to general procedure GP1 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 reaction mixture with water: 3.1 g (91 %).

A-31) 4-Chloro-6-methyl-5-pyridin-2-ylethynyl-pyrimidin-2-ylamine
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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-i0do-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) tricthylamine in 10 mL dry DMF. Additional amounts are added after
24 h and 48 h reaction time, respectively. For the work-up the 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-Chloro-6-methyl-5-pyridin-3-ylethynyl-pyrimidin-2-ylamine

10 2
The title compound is synthesized according to general procedure GP2 starting from 4.0 g
(15 mmol) 4-chloro-5-iodo-6-methyl-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 mmol) PdCl,(PPhs), and
21 mL (148 mmol) tricthylamine 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

Z | NH,
N
4
NS
)I\/
H,N N Cl

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)

3
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2-amino-5-ethynyl-pyridine (GP15) using 106 mg (0.56 mmol) Cul, 390 mg (0.56 mmol)
PdCl,(PPhs), and 8 mL (55 mmol) triecthylamine 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-Amino-4-chloro-6-methyl-pyrimidin-S-ylethynyl)-phenol

4 OH

The title compound is synthesized according to general procedure GP2 starting from 1.5 g
(5.7 mmol) 4-chloro-5-i0do-6-methyl-pyrimidin-2-ylamine (GP3) and 986 mg (8.4 mmol)
3-ethynyl-phenol using 106 mg (0.56 mmol) Cul, 390 mg (0.56 mmol) PdCl,(PPhs;), 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/MecOH
gradient) and subsequently RP-HPLC (ACN/H,O gradient). Yield: 419 mg (29 %).

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

|
siC
/
Njﬁ\/
M.
HNT Nl

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 mmol), 1.3 g (1.9 mmol) PdCIy(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;0 gradient). Yield: 1.6 g (38 %).
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A-36) 4-(3-Trifluoromethyl-phenyl)-6-methyl-5-trimethylsilanylethynyl-pyrimidin-2-

ylamine
-
Sl\
N
H N)I\N/ CFs

The title compound is synthesized according to general procedure GP2 starting from 1.7 g
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) PdCL(dppf).
and 3.4 g (11 mmol) Cs;COs in a mixture of 36 mL 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) S-Ethynyl-4-(3-trifluoromethyl-phenyl)-6-methyl-pyrimidin-2-ylamine

The title compound is synthesized according to general procedure GP3 starting from 1.2 g
(3.5 mmol) 4-(3-trifluoromethyl-phenyl)-6-methyl-5-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,SOj4 and the solvent is removed

in vacuo. Yield: 523 mg (54 %).
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A-38) 4-(4-Methanesulfonyl-phenyl)-6-methyl-5-trimethylsilanylethynyl-pyrimidin-2-

ylamine
sk
|
~
.
N7 Z
X~
H,N™ N
7~
ol

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,(PPhs), and 11 mL (7.7 mmol) tricthylamine in 18 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-Ethynyl-4-(4-methanesulfonyl-phenyl)-6-methyl-pyrimidin-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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A-40) [3-(2-Amino-6-methyl-pyrimidin-4-yl)-5-trifluoromethyl-phenyl]-carbamic acid
tert-butyl ester

P CF,
HNT N

NHBoc
The title compound is synthesized according to general procedure GP4 (A) starting from
5 215 mg (1.5 mmol) 2-amiono-4-chloro-6-methyl pyrimidine and 2.7 g (14 mmol)
5-trifluoromethyl-3-(fert-butyl-oxyxcarbonyl)aminophenyl boronic acid (GP2). The
product is precipitated from the reaction mixture by addition of water. Yield after drying at

40 °C: 550 mg (100 %).

A-41) [3-(2-Amino-5-iodo-6-methyl-pyrimidin-4-yl)-5-trifluoromethyl-phenyl]-

10  carbamic acid 7ert-butyl ester

NHBoc
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 tert-butyl ester (GP40) and 336 mg (1.5 mmol) NIS. Yield: 733 mg (99 %).

D7
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A-42) {3-[2-Amino-5-(6-amino-pyridin-3-ylethynyl)-6-methyl-pyrimidin-4-yl]-5-

trifluoromethyl-phenyl}-carbamic acid zert-butyl ester

Z | NH,
N
F
N™ X
A2 CF,
HN N
NHBoc

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

733 mg (1.5 mmol) [3-(2-amino-5-i0do-6-methyl-pyrimidin-4-yl)-5-trifluoromethyl-
phenyl]-carbamic acid fert-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) 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-ylethynyl)-4-(3-amino-5-trifluoromethyl-phenyl)-6-

methyl-pyrimidin-2-ylamine

NH,

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-yl]-5-trifluoromethyl-phenyl } -carbamic
acid tert-butyl ester (A-42) by treatment with a 4 M solution of HCI 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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A-44) 3-(2-Amino-4-chloro-6-methyl-pyrimidin-5-ylethynyl)-phenol

—

NH

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

500 mg (1.9 mmol) 4-chloro-5-iodo-6-methyl-pyrimidin-2-ylamine (GP3) and 396 mg (2.8
mmol) 5-ethynyl-1H-pyrrolo[2,3-b]pyridine (A-20) using 35 mg (0.19 mmol) Cul, 130 mg
(0.19 mmol) PdCl,(PPhs), and 2.6 mL (19 mmol) tricthylamine in 6 mL dry 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-3 H-imidazol-4-ylethynyl)-pyrimidin-2-ylamine

The title compound is synthesized according to general procedure GP2 starting from 1.4 g
(5.3 mmol) 4-chloro-5-i0do-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)
PdClL,(PPhs),, 5.3 mL (5.3 mmol) of 9-methoxy-9-BBN and 1.3 mL (9.5 mmol)
tricthylamine 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 GP6 (nucleophilic displacement) as outlined above.
The appropriate halides required for synthesis can be deduced from the table of the

examples.
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No. Educt Structure [M+H] tret [Min]
1 A-37 384 2.40
2 A-29 344 1.98
3 A-27 384 2.06

CH x
¢ =z OH
NN
- |

4 A-27 i )\N, 371 1.32

F

F7 F
5 A-43 481 1.04
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CH3\ N N-, 1 H2 110NH2 Cl 364/366 0.90 WD 2010/ 012740PCT/ EP2009/ 059763
No. Eductwetnwotiemse [MFi] tRet [min] 82 A-32 CH N 1 HPNTMPR002/039763 CH3 319
1.10 83 A-32 CH3 N

No. Educt Structure [M+H] tret [Min]
6 A-43 463 1.36
A
|
7 A-28 N O 327 1.67
|l
N
8 A-29 331 1.22
9 A-27 370 1.90
10 A-37 369 2.14
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synt hesi zed according to general procedure GPl starting from25 g 5(173
mmol ) 6-chloro-pyrimdine-2,4-diamine and 39 g (173 mmol) NIS. Yield after
precipitation of the product fromwater: 38.8 g (83 %9. WO

2010/ 012740PCT/ EP2009/ 059763 B-2) 6-C

hl oro-5-pyridin-3-ylethynyl -pyrim dine-2,4-dianine The title conpound is
synt hesi zed Naccor didugt t o| gener &trugtuse edur e [GPIMsHHr t i|ndrefImimh 1.0 g (3.7
nmol ) 6- ctH-ereo—b—+edo—pyr+mdinre24—diamAe—494—g{(4—+9—+meh)
3-ethynyl pyridipe, 5 70 ng (0. 37 @ at | 259 ng (Q. 37 mol )| PdC12( PPh3) 2
and 85 nL|triethylamne | n 60¢MH g . Yield after| purificdtion by
chr omat ogrfaphy on silica| gely—S8 %]|.

11 A-28 N 341 1.79

N

12 A-28 328 1.11

13 A-43 453 1.87

14 A-39 448 1.84

15 A-30 394 1.66
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B-3) 5-(6-Am no-pyridin-3-ylethynyl)-6-chloro-pyrimdine-2,4-di am ne
The title conmpound is synthesized according to general

NH,

procedure GP2

starting woamold880 ng (3.1 mml) 6-chl or o-5-i odo- pyri mpdrEP2@9AsSHERM ne,

2.2 ¢

(19 mmol ) 5-ethynyl-2- am no-pyridine,

59 ng (0.31 nmol) Cul,

218 ny

(0.31 mmol ) PdC12(PPh3)2 and 21 nlL triethylamne in 25 nL dry DMF. Yield

after

purification by RP-HPLC. 720 ng (88 9.
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(0.21 mmol ) PdC12(PPh3)2 and 2.9 nL triethylamne in 15 nL dry DW. Yield

after

purification by RP-HPLC. 427 ng (52 9.

B-

10)

5- (6- Am nwopyro/d2Te 3-yl et hyny1l) - 2- net hanesul f ony1- 6- ( 3- PCIrfEPR@OEEHY| 15

phenyl ) -pyri m di n-4-yl am ne

NH,

solution of 1.0g (2.5 mmuol)
5-(6-am nopyridi n-3-yl et hynyl) - 2- net hyl sul fanyl-6-(3-trifluoronethyl -phenyl
)-pyrimdin-4-ylamine in 100 nL DCM After stirring for 48 h at RT

m CPBA (859 ny,

5.0 nmol)

additional 215 ng m CPBA are added and the mxture is stirred
addi tional| Né.h| AEducktufe of <Sthiutbme and sjul flxHHe i|s tf.cdmimd.
preci pi t atre—+s—++HteredpH—and—washed—wt+RH-DEMA{510-+g—~Add
product ig isolated fromthe |iquid se after extraction wt
renoval ofl the $olvent ffom the{brgansc phase. Yield:] 1.1 g (1
Exanpl es 86 - 189 Exanpl ps 86 % “¥39 are synthesi zed gccording
general procxduresAd2?2 (Son eactian), 3B4 (Suzukdscoy
(nucl eophi|lic dlsplacenment) outlin above.| The apprqpri ate hg
required flor synthesis can be deducgd fromithe tabl e|of exanpl
Structure|[MtFi] tRet [mn] 86 B-2 1 oNH2-,.|...NNI SiH -0 H3
B-2 N2N /| N-.-]I H2 0 [CH3 330 0.9188 B-2 / NH2N N|I 0 H2 H3
B- 6
23 A-32 331 1.03
N
ow, Y
=z
24 A-45 )NI\ = CH, 291 0.80
H,N g |\
N/
\
o A
Nl\ Z EJH3
25 A-45 . )\N, 304 0.98
CH,
N
CH, P [ >
NS Z \CHS
|
26 A-45 HZNJ\N/ 320 0.94
.0
H.C
N\
CH, P IN>
N7 Z E:H3
27 A-45 HZNJ'\N/ 315 0.92
|l
N

-34.
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The
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es. No. Educt
C 318 0.96 87
C 330 0.91 89
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H3C, N ---- ---.-N NH2, N-- | 401 H2 359 0.97 No. Educt Structure
[MFI] tRet [mn] 90 B-6 NHOO /CH3 NI H2NN 40 369 1.25 91 B-4 NH2illo
/[ OH N.."-wolotdaNhy40304 1.41 92 B-2 / NH 2-... N N **-- PCTHP209/060763
No. Educt Structure [M+H] tret [Min]
N
s
= N
28 A-45 N o 368 0.86
HZN)\N/ .
s,
o’ CH3
7
CH, N
=
29 A-32 )NL\ 303 0.81
HNT N
OH
30 A-32 335 1.06
7
CH, N
=
31 A-32 NS 305 1.01
|
HZN)\N/
F
32 A-32 288 0.89
7
CH, ~ N
N| X
33 A-32 HzN)\N/ 344 0.92
H,C._NH
il
(0]
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| CH3 332 0.92 93 B-2 NH2-,...N/ N--- H2l 0 FXF 372 1.09 94 B-2 N
FI2N j ' H3C/"-C, N2CH3 H2NN-1N 307 0.85 95 B-10 HONH/ N1 "NNF SI 1
L N NwD 2482127489 No. Educt Structure [MFi] tRet [PriCAP2@8/03783 N2- N

No. Educt Structure [M+H] tret [Min]
“7
CH, N
&
34 A-32 o 302 0.92
HNT N7 '
NH,
35 A-32 357 0.73
36 A-32 313 1.1
37 A-32 317 1.80
38 A-32 321 1.96
39 A-32 315 1.99
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1 H2NN |

288 1.55 97 B-2 NH2"..

1-"N I

N 11 H20 CH3 CH3 316 1.04 98

B-2 NH2-. , NN ."-- | 0 H 339 0.94 99 B-4 NH2, ..... ,0 OH I H2NN 40 NH2 371
1.93 100 wO2010/d12Mpi2N N ', - |, N 10 H2NN 328 1.49 101 BreT/EPRHMRI0SIN6N | 401
|-12 CH3 302 1.00 102
No. Educt Structure [M+H] tret [Min]
40 A-32 301 1.89
41 A-30 380 152
NH,
oh, \
4
42 A-33 N 336/338 1.83
HZN)\N/
Cl
43 A-33 330 1.85
NH,
CH, N
&
44 A-33 X 316 1.74
HNTNZ '
CH
45 A-33 333 1.59
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B-6 H3C, 1 NH/ NH2"."..\NN .- | 0 1-12 F 399 2.00 No. Educt Structure
[MtFi] tRet [mn] 103 B-6 NH N H21 40 F 356 1.86 104 B-2 / NH2ZN N 1 H2NN O
H3C | CH8OoR0OP13746 105 B-2 NH N N 1 H2 40 O 40 380 1. P2T/HEPB009/059763

No. Educt Structure [M+H] tret [Min]
46 A-28 327 1.65
47 A-27 355 2.04
48 A-30 365 1.60
49 A-32 312 1.77
50 A-32 288 1.50
51 A-33 370 1.90
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01

NNII"1

St ruct ur ewpBHVd124Ret [ mi n]
H2NN F F 40 010

NH2 N |

1 0 H2NN 339 0.88 107 B-2 NH2\ N N----

CH3 318 0.96 108 B-6 NH2 N... ",

1 H2NN 401 347 1. 24
109 B-6 HO . NH2 N |

No. Educt

No. Educt Structure [M+H] tret [Min]
52 A-44 327 1.63
53 A-44 404 1.72
7
CH, N
A
54 A-32 N 315 1.15
HZNJ\N/ '
CH,
55 A-32 389/391 1.23
56 A-32 306 0.96
57 A-32 384 0.97
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F 355 2.50 111 B-4 NH2lei /OH N*--- 1 H2ZNNN/ O 1 CH3 334 1.62 112 B-2 NH
/ NI H2ZN1 110 NI N 313 1.60 113 B-6 NH2 NF | H2N 401 NH2 NF F 371 1.76
114 B-10 WB20N/012740. | N CH3 HSi F PCT/EP2009/059763

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

58 A-31 288 0.89

59 A-31 301 1.09

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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-NH2 |

., N 427 2.28
B-10 NH2 N...N 1 ill

No. Educt Structure

[ MeH \
\' F NH2 N 428 1.68 116 B-10 H2N NH2 N. ..,

tRet [m n]

NH2 1 N 466 20108d2487 B-10 HO .A NH2 N...".. HSil F PCT/EP2009/059763
No. Educt Structure [M+H] tret [Min]
77
CH, P N
NT ™~
64 A-32 o 365 0.95
O=SI=O
CH,
65 A-32 402 1.12
CH,
CH,
7]
CH, N
4
N7~
66 A-32 L~ 330 1.06
H,N N
H,C” ~CH,
67 A-32 306 0.95
68 A-32 358 0.93
69 A-32 319 1.1
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NH2 N 415 1.76 118 B-2 NH2-... N-**-- 1 |bH2 N N 313 0.94 129 B-2 NH2-...
N---1 H2 FFN35 1.08 120 B-2 .,----- 1 H2NN----" - - - - - 1-13CGjj----
302 0. 95 wolgo10/Het4et Structure [MrFi] tRet [min] 121 B- 2CNHPOMLOSDHB N- * * - -
I

No. Educt Structure [M+H] tret [Min]
70 A-32 344 0.91
71 A-32 389/391 1.20
72 A-32 293 1.03
73 A-32 345 1.15
7
CH, ~ N
N| A
74 A-32 . )\N, 330 0.88
HN" 0
75 A-32 372 0.98
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H2 IS Cl 337 1.85 122 B-4 NH2

B-10 NH2 1 NH2 |

NH2 N... wWOolonom2H8N 361 1.19 125 B-4 NH2140 OH N |

B-2/ NH-,N/

........ 0OH N

NN----,N,N-,--1,...--

H2N 40 0 P- 6CH3 381 1.52 123
HFF F 482 1.85 124 B-6 |

40 PPTEH3003D79783 79 126

No. Educt Structure [M+H] tret [Min]
76 A-32 330 0.87
77 A-32 331 1.09
78 A-32 251 1.00
79 A-32 339/341 1.14
80 A-32 335 1.06
81 A-32 364/366 0.90
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NI H2 -0 H3C 346 0.96 127 B-4 NH2140 OH N IN 40 H2 328 1.68

Structure [ MtFi ]

t Ret

129 B-6 NMD 2bioradi4040

[mn] 128 B-4 NH2010 OH N 1 H2 101'IP -

No. Educt
6CH3 381 1.31

F 010 355 2.10 130 B-2 / N H2I Ol - PBTSP2®9/059763

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

85 A-30 380 1.50

Intermediates B

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

NH2
N

P
HNT N C

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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348 0.91 131 B-2 NH2---, NI H2NINH FOF F 372 1.08 132 B-2 / 1 % N 1 H2NN

H3C O, --,,

318 0.91 133 B-6 OH NH2 N- 1-12N F 385 1.06 134 B-6 CH3 1

NH2- - -, N WoR2otanpy4nl FF F 370 1.94 WO 2010/ 012740PCT/ EP20OPL@597683 NO.
Educt Structure [ MtH]

10

15

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

=
NH, N
NS
A~
H,N N Cl

The title compound is synthesized according to general procedure GP2 starting from 1.0 g
(3.7 mmol) 6-chloro-5-iodo-pyrimidine-2,4-diamine, 494 g (4.79 mmol) 3-ethynylpyridine,
70 mg (0.37 mmol) Cul, 259 mg (0.37 mmol) PdCI,(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

NH,

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

850 mg (3.1 mmol) 6-chloro-5-iodo-pyrimidine-2,4-diamine, 2.2 g (19 mmol) 5-ethynyl-2-
amino-pyridine, 59 mg (0.31 mmol) Cul, 218 mg (0.31 mmol) PdC1,(PPhs), 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-5-ylethynyl)-phenol

24 OH

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-ethynyl-phenol, 35 mg (0.19 mmol) Cul, 129 mg (0.19 mmol) PdCI,(PPhs), and 4.1 mL
triethylamine in 4 mL dry DMF. Yield after purification by RP-HPLC: 511 mg (100 %).
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tRet [mn] 135 B-10 NH2 N2, NH C1 Hill FF F 385 1.94 136 B-2 NH2N ), 1
N H2NN H G 322/324 1.03 137 B-2 nntli " 1 H2N1-' N ---- 0 OCH, 366 0.86
138 B-4 NwD4MW)01CHON. . "-- | H2N4O CH3 CH3 331 1. 88 139 BCH/EBR2002859d63 NH2 |
11 1-12NN--1-- FF F

10

15

20

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

The title compound is synthesized according to general procedure GP4 (A) starting from
1.3 g (9.0 mmol) 6-chloro-pyrimidine-2,4-diamine, 2.2 g (12 mmol) 3-trifluorophenyl
boronic acid, 260 mg Pd(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) 5-1odo-6-(3-trifluoromethyl-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-phenyl)-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,

N
|
- CF
\S)\N 3

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-trifluorophenylboronic acid, 164 mg Pd(PPhs)4 and 1.6 g (11 mmol) K,COs in a
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 is separated, dried

over NGP,S0Oy 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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385 1.88 140)

5-(6- Am no-pyridin-3-ylethynyl)-6-(3-trifluoronethyl-phenyl)-pyrimdin-4-

yl am ne Wb2010/0127490 a sol ution of 60 ng (0.080 nmmol) PCT/EP2009/059763

5- (6-am no- pyri di n-3-yl et hynyl) - 2- net hanesul f onyl 56- (3-tri fl uoronet hyl - phen
yl')-pyrimdin-4-ylamne (B-10) and 15.7 ng (0.42 mol ) sodi unborohydri de
in 1 nm EtOHis stirred at 80 C for 60 mnutes. The title conpound is
purified fromthe crude reaction m xture by RP-HPLC (ACN H20 gradient).
Yield: 1.4 ng (5 %9. Exanples 141 - 212 5 Exanples 141 to 212 are

synt hesi zeB-8cT-dodh-2gnethylshHamdree Gatrifprroronvtindpherg)(pSomoid as#iylamineact i on)
and GP6 (nucl eophilic displacenent) outlined above. The appropriate halides
requi red for syhthesis can be deduced fromthe table of exanples. No. Educt

Structure [ MtRANERet [min] 141 A-32 Chiral N--- ------ ,, HB3NNv O H N
H3CCH3 379&.§§,12 -3& I TiulNChiral N OH3 I' - H3NI\1IN ON 474 1.84 143
A-32 r), | NChfTraN NRN ON 407 1.56 144 A-32 CH3nN

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-ylethynyl)-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) PdC1,(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-ylethynyl)-2-methanesulfonyl-6-(3-trifluoromethyl-
15  phenyl)-pyrimidin-4-ylamine

m-CPBA (859 mg, 5.0 mmol) is added to a solution of 1.0g (2.5 mmol) 5-(6-amino-
pyridin-3-ylethynyl)-2-methylsulfanyl-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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) N
[ MeH

| HNNN- - 1r
tRet [ m n]

145 A-32 Chiral

A- 32 - Chiweal20i0/01CH8, N |

N ----

NH N TIr:No N ---
CH3.....
N 1,1 HZNNN

445 1.42
"9, N |

No. Educt Structure

HZNNN, o O 391 1.67 146

N- CH3 CH3 365 1. 5PCTAP2089829763 CH3N ,

1 HNNNFN..cH3 L-...-N,TN.,) N N 445 1.53 148 A-32

the mixture is 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] tret [Min]
7
NH, N
&
NI X
86 B-2 HZN)\N, 318 0.96
0O
H,C
87 B-2 330 0.91
7
NH, N
4
N| X
88 B-2 . )\N, 330 0.91
HC” Y0
H,C
N7
NH2 SN N
A
N~
89 B-6 L 359 0.97
H,NT TN
F
F”F
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/ CH3N N I H2ZNNXNO ...,....,FNITA IINH N1---/ N 474 1.44 149 A-32 /
CH3N N I H2NO Li 1R .JNH2 Y N N 419 1.37 150 A-34

,---,,Chiral | 'I PH3'-OH
N, H2NNNVO 2DH/@2201.2-1.4 No. Educt Structure [ MrH PREEPRo9NFO7E3 51 A- 34
1j CH3 IOH H2N-j' NN NS CH3 0 402 1.63

No. Educt Structure [M+H] tret [Min]
e
N| AN
90 B-6 HZN)\N/ O 369 1.25
F
F7F
91 B-4 304 1.41
7
NH, AN
¢
92 B-2 HzN)\N/ 332 0.92
?
CH,
93 B-2 372 1.09
94 B-2 307 0.85
95 B-10 469 1.89
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152 A-32 / CH ?.,NN"",
NV 499 1.80 154 A-32 CH3

H2NNI ,

155 A- 32 WO@bi01@hy4d\ r

I H2N N'CH, IN

N 420 1.54 153 A-32 1 CH3N 1

11 HONN'WIN Y I,

.3-N N 4 02 1.57

H2NNNi CH3 N | CH3 N 390 1.54 156PA&T422009/059763

No. Educt Structure [M+H] tret [Min]
7
NH, N
=
96 B-2 N o 288 1.55
HNT N7
97 B-2 316 1.04
98 B-2 339 0.94
99 B-4 371 1.93
100 B-3 328 1.49
101 B-2 302 1.00
102 B-6 399 2.00
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CH3 1 1 1 H2ZNNNro 1\1",ic N'-- 432 1.53 No. Educt Structure [ MtH t Ret
[mn] 157 A-34 CH340 OH .."-- N1 H2ZN N, .,0 o' CH3 388 1.53 158 A-34 1n
CH, CH WONHANMMIh 1--", NYO N.----- "o, ,0"--- 42BCTEP200003%68E H340 OH
| H2N 382 1.74 160 A-34 p,13n '-'0OH E Hpi NN-Th 1,.."NyO
No. Educt Structure [M+H] tret [Min]
103 B-6 356 1.86
7
NH, N
&
NI X
104 B-2 HZN)\N’ 346 1.05
H,C._.O
b
CH,
105 B-2 380 1.12
106 B-2 339 0.88
107 B-2 318 0.96
NH,
Z
NI X
108 B-6 HZNJ\N/ 347 1.24
F
F7F
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c, 352 1. 42 161 A-34 n CH, 1- OH1 HZNN N ,------ <," " NH3C NH 391 1.45
162 A-33 'NH2 CHN |3 N ' NH2 H2NNO 352 1.33 163 A- 34 CH, 110 OH 1 HNNN'---",
H2W -0 3520208@1274blo. Educt Structure [MrH tRet [m n] PE4/ER2@3/039b8H, CH, N

I I HZNN---N -'1 N..----- ,. 423
No. Educt Structure [M+H] tret [Min]
HO
NH,
4
N| X
109 B-6 HzNJ\N/ 363 1.11
F
F7OF
110 B-6 355 2.50
NH,
y OH
NT ™~
111 B-4 | 334 1.62
HZN)\N | N
v
?
CH,
112 B-2 313 1.60
113 B-6 371 1.76
114 B-10 427 2.28
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1.47 165 A-33 NH2 / |

1.54 166 A-33 NH2 |

H2 NNNi

CH3N |

CH3......

HZNNN N s

22.',...N NI

H2 N .9 SCH3 ,,.....

oCH3 388 1.49 167 A-33 NH2 |

0 402
CHN |3 |

NOVQ 2010001230382 1. 65 168 A-33 NH2 CH3N | HI H2N- RNUIEHPRYO059CHiB

No. Educt Structure [M+H] tret [Min]
115 B-10 428 1.68
116 B-10 468 1.91
117 B-10 415 1.76
118 B-2 313 0.94
7
NH, N
&
129 B-2 B 356 1.08
HZNJ\N/
F
Fr
7
NH, s N
=
120 B-2 NS 302 0.95
HNT N7
H,C
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352 1.41 169 A-32 O x. 13
A-32 / CH3N N H2NNN S.

Lt o " N H2N , S,

0-CH3 373 1.56 170

No. Educt Structure [ M+H + t Ret
[mMn] 17IwWO-2800/03e40. . . N/ N 1 H2NNXN 401 396 2.24 172 APBI/HR2M09/058B8 N 372
1.61 173 A-32 / OH3---,N N

No. Educt Structure [M+H] tret [Min]
121 B-4 337 1.85
122 B-4 381 1.52
123 B-10 482 1.85
s
NH, ’ Y
4
N7
124 B-6 | 2 361 1.19
H,NT N
F
F7OF
v
2 = OH
N7 Z
125 B-4 P 317 1.79
H,NT N O
CH,
126 B-2 346 0.96
127 B-4 328 1.68
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1 H3NNN NN 372 1.63 174 A-32 / CHN/ N 1 H2N 335 1.42 175 A-32 CH,"...N N
H2N, k N'-.." .33 -N 319 2.34 176 A-32 CH3 N----- 1 H3NNN 312 2.45 177 A-32
/ CH, N/ woNoH/@by40H 310 2. 13 No. Educt Structure [ M-PLCTIERR109[089763

No. Educt Structure [M+H] tret [Min]
128 B-4 381 1.31
129 B-6 355 2.10
130 B-2 348 0.91
131 B-2 372 1.08
132 B-2 318 0.91
133 B-6 385 1.06
134 B-6 370 1.94
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178 A-32 n ,CH3..".;,...1.._,,,.. _.NN)L , H2ZNNN CH3 308 2.69 179 A-32 /
CH3N N 1 H2N 266 2.25 180 A-32 / CH3N N H2 NJTh 1 296 2.21 181 A-32 CH3- , N
I 7 J, HWDIoiowo13@8 2. 02 182 A-32 N CH3--, ,N 1 HZN 280PLTEFP200885%632 CH3N
NI H2 NNN 294 1. 86

No. Educt Structure [M+H] tret [Min]
135 B-10 385 1.94
7
NH, s N
=
136 B-2 N oS 322/324 1.03
HNT N
Cl
137 B-2 366 0.86
138 B-4 331 1.88
139 B-6 385 1.88

140) 5-(6-Amino-pyridin-3-ylethynyl)-6-(3-trifluoromethyl-phenyl)-pyrimidin-4-

ylamine

To a solution of 60 mg (0.080 mmol) 5-(6-amino-pyridin-3-ylethynyl)-2-methanesulfonyl-
5 6-(3-trifluoromethyl-phenyl)-pyrimidin-4-ylamine (B-10) and 15.7 mg (0.42 mmol)
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184 A-32 CH3'-N I NI, H2NNOCH 366 1.88 185 A-32 CH3--..N N ---0 H2NNNNH2
337 1.39 No. Educt Structure [MrH tRet [mn] 186 A-32 CH NI H2 308
1.98 187 wO3R100H3746--, . N NI HNNN, -, OH 324 1.57 188 A- BR2TIEPRDOY/OFNBEN- - - -
319 1.64 189 A-32 CH\ N

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-HPLC (ACN/H,O gradient). Yield: 1.4 mg
(5 %).

Examples 141 — 212

5  Examples 141 to 212 are synthesized according to the general procedures GP2
(Sonogashira reaction) and GP6 (nucleophilic displacement) outlined above. The

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

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

Chiral

141 A-32 HN" N ? 379 1.63
A H

>—

142 A-32 HAT “9 474 1.84

Z
143 A-32 HNT N N? 407 1.56

144 A-32 . N 445 1.42
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/I NI

tRet [m

H2NN' - - --".
1.72 191 A-32 CH 'N N3--

YCH3 CH3 322 2. 04 190 A-33

, NH2 |

CH3N N |

1 H3 1-1,NN CH 322 2,06/2,09 192 A-32 n

,WO-20N/0l1 374b2NNN1CH3 NN. . 0 402 1, 63 No. Educt SCcrEpeemes§7hs-H| +
n] 193 A-32 1 CH N I
No. Educt Structure [M+H] tret [Min]
. IChiral
CH, = N
NI =
145 A-32 HZN)\N/ 1\9 391 1.67
e
= Chiral
CH, . ‘N
=
N‘ ~
146 A-32 HNT NN 365 1.57
07 "N
&n,
7
oy AN
N7 Z
147 A-32 PN N e 445 1.53
NN
|
ve
7
CH, N
&
N™
A
148 AB2 | AN . 474 1.44
2 H
k/NI N\/\N/KNH
N .,
Z
&
CH, » N
NT ™=
A
149 A-32 PN . 419 1.37
2 H
k/N | N\)LNHZ
&
Chiral
G = OH
150 A-34 N = 322 1.2-1.4
HNT NN
(4
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)! - H2NNN NO SCH 0 387 1.66 194 A-32 / / N1 H2N NO 337 1.47 195 A-32
CH3----.N1 1 H2NNN ] 1------ NY (:) CH3 367 1.76 196 A-32 CH 1 NNNTh H2
"CH, 402 wo@d10182740- 32 n CH3N | N--- 1 H2ZNN PCTEP200985448L NH 376
1.49 198 B-2 n NH2N

No. Educt Structure [M+H] tret [Min]
CH
3 = OH
151 A-34 1 402 1.63
HN" N Nﬁj
L\/st';(i/CHs
@]
7
CHy AN
N™ Z
A
152 A-32 M SNN 420 1.54
k/Nl N~ -CHs
e
a
CH, w N
=
N~ =
153 A-32 AN N ﬁN/Q 499 1.80
bN NJ
N
N/
7
CH, N
=
N~ ™
154 A-32 NN N 402 1.57
’ L\/N N
TO
//N
N/
7
CH; > N
z
N~ ™
155 A-32 e o 390 1.54
2 | 3
N ‘ “CH,
N
NZ
~ ]
CH, > N
Z
N™ ™
156 A-32 AN o 432 1.53
Ve
|
N
Z
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N o H2ZNNNOCH, 367 1.74 199 B-4 NH 2 NIOH H2NNN 1 310 1.81 No. Educt
Structure [MrH tRet [mn] 200 B-2 NH2 N1 H 2NN NC, j 295 1.71 201 A-32

N - H 2NvBINoio/eBo ()0 385 202 A-32 N' - H 2N )1 NN PCI/HR289/069763 399
203 A-32
No. Educt Structure [M+H] tret [Min]
CH,
é OH
157 A-34 ® 388 1.53
HNTSNTINTY
K/N\S,O
O" \CHa
&Hs = OH
N‘ ~
158 A-34 NN UYO 423

z

/

P = OH
N
Mo
159 A-34 H,N" N @ 382 1.74
N.___O
Y
o)
CH,
H = OH
160 A-34 o 352 1.42
- |
HZN)\N/ N7 '
LN _o
w
CH,
CH, = OH
NS
161 A-34 NN N 391 1.45
LN /N\\\N
H C’NH
—_NH,
CH, 2 ‘N
=
162 A-33 N o NH, 352 1.33
WN)\N/ T::j/&o
CHs = OH
N
163 A-34 A 352 1.38
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N' -
A-32 N'

H 2NNN |

N S

H2N )N | wo-20100137%9

[ MeH] +

()0 399 204 A-32 N' -
H2N ' 11 NOp |

N 291 206 A-32 |

H2N)1 NN |
N1 H 2NN I

N S

()0 399 205

, N 319 207 A-32 N'

WD 2010/ 012740PCT/ EP2009/ 059763 NeCTHE®@w/0St763iCt ur e

No.

Educt

Structure

[M+H]

tret [Min]

164

A-33

423

1.47

165

A-33

402

1.54

166

A-33

388

1.49

167

A-33

382

1.65

168

A-33

352

1.41

169

A-32

373

1.56

170

A-32

344

1.69

-61-



tRet [nin]
—--- N S

H2; 111

208 A-32 1 1-12;111-N - 1 Nir- O 348 209 A-32 N' H2N)N |
00 370 210 A-32 NH2N il - n ,3\'1 365 211 A-32 1"
-N n ,NWO2868®122382 A-32 N' - H2NNNJO , PCT/EP2009/059763
No. Educt Structure [M+H] tret [Min]
7
CH, N
4
NI =
171 A-32 AT NP 396 2.24
@
i :
N
7
CH, > >N
172 A-32 i 372 1.61
=
173 A-32 g 372 1.63
7
CHy AN
=
174 A-32 i 335 1.42
HNT NN
@
v/
3
CHy AN
=
175 A-32 NS 319 2.34
HZN)\N/ N
\\N
o LA
176 A-32 N - 312 2.45
HNT N r\@
77
CHy AN
177 A-32 NS ~ 310 213
HNT NP N
OH
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stirring for 60 mn at 130C under
m xture of the 20desired product and the saponified ester
product pwechpitiatses fromthe reaction m xture,
washed with water and diethyl et her.
238 ng (51 %9 . The nother

m crowave irradiation,

an about 1:1
is formed. The
is filtecedrodob/0sqvd3 i s
WO 2010/ 012740PCT/ EP2009/ 059763 Yi el d:
|l iquid contains the correspondi ng carboxylic acid

whi ch can be isolated together with acid obtained fromthe saponification

of the est

er.

C 64)

4-[2- Am no-6-ethyl-5- (6-net hyl am no-pyridin-3-yl ethynyl)-pyrim di n-4-y1]-2-
5fl uoro-bennNei c| ackdlicf |H N Th$tridtiree conpqundm#B] synt kggmmagd |according to
general procedure GP8 stlarting from 238 ng (1059 nmol
4-[2-aninc-6-ethy1-5-(6-nethy|anlno- yr |d|n-3-ylethyn 1)-
pyri m di n{4-y1]} 2- f] uor o- benzoi cl'a et hyl| ester using 0,88 mL (0.88
mol) 1 N N&éﬁ 10 573 nL THF. 'Fof the work-|up reactibh nixture is
conbi ned With the nother I|qu1H *r t he prqceedi ng Slizuki coupling
(contains|addit|onal anmpjunts of the product)], the pHis adjusted to pH 4-5
(using 1 N HC1)|upon whiich the produ precilpitates and is isolated by
filtration. The|product fis washe Nwat erl and di et hylether. [Yield: 517
my (114 %joygy [L52asheps). C 6b) o 385 o
4- Chl or o- - et hy1- 5- (6-methyhaﬁ% ridin-3-ylethynyl)-pyrim din-2-
ylamne H N The titlle conpound §sSynthES|zed according to|general
procedure |GP2 starting from 3.0 g 20(°10.6 myol)
4-chl or o- 6- et hy| - 5-1 odo-[pyri m di n- 2- mne [using 1.5[g (11.6 1)
5- et hynyl-2-am honet hyl -|pyri di ne g (1.1 mmol ) Cul, 743 (1.1 nmol)
WO 2010/012%&9PCT/EP 009/ 059763 i's- (triphenyl phgghi ne) pal | adi yn(11)
chloride, |15 ni| (106 ol ) tramﬁ h ne in|25 nL DMF| The reag¢tion m xture
is stirred for B days at| 55C. The detion mxture is|{concentrated under
reduced priessurge and the product is ﬁé%latec by chronmat ography|on silica
gel. Yield: I.58 g (51T % . 5C606)
4-[2- Am nQ- 6- nethyl-5-(6-nethy|an1n yrldlr-3-ylethyny1)-pyrimidin-4-y1]-2
- chloro-teaaglﬂ a kﬁ met hyl ester”H The tiftle npound is symthesized
accordi ng |t 0 geperal "procedursg arting (from500 my (1.8 myol)
4-chl or o- 6- nethy1-5-(6-an1nonethyl yei di n-3-yl et hynyl)-pyrim ¢iin- 10
2-yl ami ne |usi ng| 587 ng ([2. 7 nmol ) 3- ¢hPor o- 4- met hoxycar bonyl pheényl bor oni ¢
acid, 56 (0 g3 ol ) |Pd(PPh3) 4, b mg (3. 7 ol ) [RZCC3 1 n|6 nm. DVE/ H20
(5:1 v/iv).| The product precipitates mtheg reaction|{m xture, |is filtered
of f and i g ggzﬁen \{Qn%h water. W : 740 ng (99 9 C 67)
4-[ 2- Ami ng- 6- het hy 6 met Egﬁpyridir f thynyl)-pyrimidin-4-y1]-2
- 15chl or 9- benzpi c aC|d H N The tLe conpound is synthesized according
to generall procedure GP8 startlng front700 my (1.7 nnnl)
4- [ 2- am ng=6-methyI=5-(6-methytammno-pyridi=3=-ytethynyi)=
pyri m di n{4-y1]t2-chl or g- benzoi c, aci d_Ret hyl| ester using 2.6 m. (2.6 mol)
1 N NaCOH ijnoy R01Q/4912740PCT/ EP2069/ 059763 |10 nlyq THF] The product
precipitates and is isollated mwi¢' ation. [The produ¢t is washed with
wat er and |used Wi thout flurther pur cation.| Yield: 370 ng (55|%9. C-68)
4-12-Am n@=-6-nethyl -5-(G-nethyl am no-pyridin-3-ylethynyl)-pyrimdi n-4-y1]-3
- fluoro-henzoi g acid ethyl ester ( 15 0 |The title|conpound|is
synt hesi zed accardln% t o general | procedure P4 starting from

206 N 319

HNT N
207 A-32 349
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500 ng (1.8 nmol)
4-chl oro- 6- net hy1- 5- ( 6- am nonet hyl - pyri di n-3-yl et hynyl) - pyri m di n2-yl am ne
usi ng 58Iwogo(omZ74omol ) 2-f 1 uor o- 4- et hoxycar bonyl phenyl PoomEpai0e/0863, 56 ngy

(0.37mol) Pd(PPh3)4, 510 (3.7 nmol) K2CO3 in 6 nmL DVE/ H20 (5:1 v/v).
stirring 10for 2 x 30 mn at 120 C under
precipitates fromthe reaction m xture,

DMF, MeOH, water and diethyl ether.

m crowave irradiation,
is filtered off and is washed with
Yield: 637 ng (86 % .

C 69)

After

t he product

4-[2- Ami no-6-net hyl - 5- (6-net hyl am no-pyridin-3-ylethynyl)-pyrimdin-4-yl]-3
- fluoro-bemsoi ¢ aEduwdt 15 H N Sthetiret | e conpoumeH)'s syadlmm]zed accordi ng
to generall_procedure P8 starting from640 ng (1. 6 mml)

442- am no-6- net phyl- 5- ( 6-met hyl am no-pyri di n-|3-yl et hynyl) -

pyri m di n{4-y1]t 2-chl or g- benzoi id'ethyl |ester usihg 2.4 mL|{(2.4 mol) 1
N NaOH i n|1@osrl| THE-32The| produllt [preci pitatgs ardsi s isol ated by
filtration. The| product |is waShéd | 2010/ 012740PCT/ EP2009/ 059763 wit h
water. Yield: 6P0 my (104 % contains sone Starting material friomthe
precedi ng |Suzuk| coupling). C 70)

4-[ 2- Am nQ@- 5- (6t am no- pyfri di n- 3-yl et hyny1l) - §- net hyl - pyri m di n- 4-y1] - benzoi c
acid nethyl ester 5 NH,| The ti ffpound i s synthesi zed ac¢ording to
general proegsiufe w34 starting/k/ .0 g (7.7 mgwl)

4- chl or o- 6- met hy1- 5- ( 6- am no-Pyry dijn: 3-yl et hynyl) - pyrim di n- 2-yl am ne usi ng
2.1 g (11.|6 nmm|) 4- et Hoxycar bonyl'phenyl bdronic acid, 240 ng|(1.5 mml)
Pd(PPh3)4, 2.2 §§ (15.4 nnol) K2CCGB in 20 nl |[DVE/H20 (4:1 v/v). |The product
precipitates frpmthe 1Qreaction m xture, iq filtered|off and is washed
with watern and i ethyl ether. Yi .23 g (98 . GCT1)
4-[2-Aninc-§166-ankgg-pyridin-§% et hynyl) - §- metg@yl - pyri m di n-4-y1] - benzoi c
acid ( NH, 15[The title conpoundni s synt hedi zed according to general
procedure |GP8 starting from 2.3 gttéwﬂKnnDI)

4-[ 2- am no- 5- (6t am no- py|ri di n-3-yl et yny1) - §- met hyl - pyri m di n-4-y1] -
benzoic agid methyl ester using 9.6 (9.6mol) I N[NaCH in 20 nL THF.
The produgt pregipitates and is|is Ned by (filtration and is shed with
wat er . Yielgi 212 94699 (9. 10/012740PCT/%E§009 059763 C{72)

4-[2- Am ng- -tG-anlno-pyridimN net,hynyl) - §- net'hyl - pyri m di n-4-y1] -2-chl or
0 benzoic|acid pethyl ester NH, %/?itle conmpound i s synt hesi zed
according|to general procedure GP4 stearting|from51.0{ng (3.9 1)

4- chl or o- g=Trethyt=5-(6-am no- pyri di n=3- ytethyny1l)j-pyrim din-2-]yl am ne
using 1.2|g (5.8 mvol) 2-chloro-4 oxycarlbonyl phenyl boroni¢ acid, 120
nmg (0.77 mml) Pd(PPh3)4, 1.0 .3 mol) K2CAB in 12 nL DMVE/ H20 (5:1
v/iv). Therggﬁéu:t 6ﬁgcipitangskJ em t Oreactioﬁ"OFrixture, is fijltered off
and is washed W th water| and diethykﬁiﬁér. Yield: 1.24 g (82 % . 10C 73)
4-[ 2- Ami n@- 5- (6 am no- pyfri di n-3-yl et hyny1) - §- net hyl - pyri m di n- 4-y1] - 2-chl or
0 benzoi ¢ "aetd—NH—TFhet+tte—conpound+s—synthestzed—according to general
procedure ?P% s%gﬁﬁiqg froml1l.24 g (3.1 nmol)

4-[2-anino-g-(gl nlﬁb-pyridin-3-y|ethynyl)-6-nethy|-pyrinidin-4-y1]-2- 15

chl or o- ben
THF. The p
washed with THF and di et hyl et her.
2010/ 012740PCT/ EP2009/

3 C74)

G ol i Ty fie-Jo ey Ty sy

Yield: 1.13 g (95 9.

WO

OHin 22 nL
Pfoduct is

4-[2-Anino-5-(6-anino-kaidin-3-y|ethynyl)-6-nethy|-pyrinidin-4-y1]-2-f|uor

0 benzoic

acid

i
|5N/k

N

t

Z
Cl

ter

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

(3.7 mmol) 4-chloro-6-methyl-5iodo-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(II) chloride, 5.1 mL (27 mmol) tricthylamine in 40 mL
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NH, The title conmpound is synthesized according to general procedure GP4
starting from2.0 g 5(7.7 mol)

4- chl or o-worretdN11746- ( 6- am no- pyri di n- 3-yl et hyny1) - pyr i mPdirmp2e09losatshe usi ng
2.3 g (11.6 mml) 2-fluoro-4-nethoxycarbonyl phenyl boronic acid, 240 ng
(1.5 mmol ) Pd(PPh3)4, 2.6 g (18.5 mvol) K2CO3 in 24 nL DVE/ H20 (5:1 v/v).
The product precipitates fromthe reaction mxture, is filtered off and is
washed with water and diethylether. Yield: 2.9 g (100 %9. 10C 75)

4-[ 2- Ami no- 5- (6- am no- pyri di n-3-yl et hynyl) - 6- net hyl - pyri m di n-4-y1]-2-fl uor
0 benzoi c AVVH. TiNHcactitmemixiure & &tmm:i@unldni'gbtaﬁﬁﬁt"ﬁeéiftzentnmclmfdhmgblt/@tgener al
procedure GP rt|n fro

I Dos am no8dygeaiieitsyiPahabmdoas agife bbcapaperply onslica sl yies. 15
fluor ObenZ(D@l\/IWIbQHf@*EdﬂMﬂlt (@6(5 81> 85118930 il Yicld 270%% R PH.NaCH in 30 nL
THF. The product precipitates and is isolated by filtration. The product is

washed with water. Yield: 2.2 % (76 9N VWO 2010/ 012740PCT/ EP2009/ 059763
C- 76) C-47) 4-[2-Amino-6- -methyl- (6-methyl— yridin-3-ylethynyl)-pyrimidin-4-yl]-2-

5-[ 2- Amigno r et hynyl) - 6- net hyl - pyri m di n-4-y1]-2-fl uor
obenzoi C af?g)(rrgre-bt%ﬂ]lﬁg 1}’1&191!}151&%1] o1 F The title conpound is synthesized
according to general procedure GP4 starting from1.5 g 5(5.8 nml)
4-chl or 0- 6- et hy1- 5- ( 624a o- pyridin-3-ylethynyl)-pyrimdin-2-ylan ne using
1.7 g (8.7 nmmol) (4- flqpﬂ - 3- et hoxycar bonyl ) phenyl boronic acid, 67 ng
(0.58 mmol ) Pd( .6 g (18.5 mmol) K2C33 in 18 nL DNE/HZO/ethano
(10:5:1 v/v/vﬁﬁ e product precipitates fromthe reaction mxture, is
filtered OﬂINAﬂg/' wastled with water and diethylether yielding 1.95 g (5.2
mmol ) of thé desir roq)uct, which is used without 10further purification.
C77)
5-[ 2- Am no-5- (6-am no- @ 9ri di n-3-yl et hynyl) - 6-net hyl - pyri m di n-4-y1]-2-fl uor
obenzoic acid The title conpound is synthesized according to general
procedur e b8 tighcapmpagnd hsgmthes@&:d@c@@(iﬁlgﬁo goiadryl procedure GP4 starting from

o gﬁr o ooz W B R4 Subiods e ey e SR Bt . e
10 nmL u rodi¢c hél
e or oduc?%f“?h&gﬁ%émwﬁ%ﬁq%%ﬁﬁ})gfﬁ@ﬁﬁﬁ“?@%& B Rty Iordit heidl | O o

productl® \Abmoih]omppAofttPicpe @ 3nmgl) 3in 3 mL dloxane/HzO (3:1
5-[2- A h 4 2-
Chl[ or Ombgﬁzg\lz g'?%‘eiﬁgﬁgctﬁ)#cllﬂ{a S?ﬁ:&('l% file %Efwﬁ%)f O e% | % hlé%&q fF h%an b t’![% d

dund- 8 syn Nesi zed
accordi ng tvﬁtlgaﬂﬂlmbrlmrﬁ‘aﬁdm ericid4233 mpt(7ngo)from 1.5 g 5(5.8 mml)
4-chl or o- 6- met hy1- 5- ( 6- am no- pyridin 3- erthynyl) pyrinidin 2-yl am ne using

1.36 g (6. (4-ch] or g- thoxycarbon hen bor,oni.c , 202 ny
(029" mioi 1CABY PHayminG - et pelogmpt PRI s oy b 101 )
The product.hRi6YeRidighes fromthe reaction mxture, is filtered off and is
washed with water and diethylether yielding 1.76 g (4.4 nmmol) desired
product, which is used without further 10purification. GC-79)

5-[ 2- Am no- 5- ( 6- am no-@Yyxtrdi n- 3-yl et hyny1l) - 6- net hyl - pyri m di n-4-y1] - 2-

chl oro-benzoic acid -ektitle conmpound i s synthesized according to general
procedure GP8 SIar

g from2.28 g 15 (5.78 mmol)
5-[ 2- am no- 5- am no- R%rldln 3-ylethynyl)-6-nmethyl -pyrimdin-4-yl]-2-
chl oro- benapuck ester using 347 ng (14.4 nmmolL) LiCHin 20 nL THF
and 1 nL water. ThJ odqpt precipitates and is isolated by filtration. The
product is washed with fwater/acetonitrile (1:1 v/v) yielding 1.30 g (3.44
mrol ) desired product, @hich is used without further purification.

RS

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-
yl]-2-chloro-benzoic acid using 0.9 mL (0.9 mmol) 1 N NaOH in THF.

Yield: 130 mg (57 %).
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WD 2010/ 012740PCT/ EP2009/ 059763 C- 84)

4-[ 2- Am no-5- (6-am no- pyri di n-3-yl et hynyl) - 6- net hyl - pyri m di n-4-yl1] -

pi perazi nr€ol2owaribmaryl ic acid tert-butyl ester The titl eCTEPR@INDTHS

synt hesi zed according to general procedure GP7 starting from5.0 g 5(19.3
mol ) 4-chl or o- 6- et hyl - 5- (6- am no- pyri di n-3-yl et hynyl) - pyri m di n-2-yl am ne
and 3.94 g (21.2 mmol) N Boc-piperazine using 2.94 nL (21.2 mol)
triethylamne in 30 nL NVMP. Work up is performed by addition of 500 ni
water to the reaction mxture and stirring for 30 min. The solid materi al
is filtered-d49f4-Cldaioct ethyl-8-iode-pyriaGldina2-ylamiwe tines) yielding 7.25 g
(17.7 mmol ) of the desired product with sufficient purity. 10C 85)

5- (6- Am no- pyri din- 3-yl et hynyl) - 4- net hyl- 6- pi perazi n-1 -yl -pyri m di n- 2-
ylamne NH, 7[1 g (17.3 nmol) of 4- [2-amno -5 -(6-amno -pyridin-3

-yl ethynyl)-6 | -pyrimdin-4- yl]-piperazine-|-carboxylic acid
tert-butyl esygr/ re dissolved in DCM (400 nL) and 15 40 nL TFA are added.
The reacti dhNmiNtufk is stirred over night at RT. The reaction mixture is
adjusted to _neutral pH using concentrated aqueous 2 sol ution and the
DCM i s evaE@Pé‘ﬁ]é&O@POWéﬁiﬁéé‘%hﬁ%ﬁ‘é{saﬁi;%.ﬁmgﬁ% BFREERIiRcy ggﬁ?é%h@aﬂwgtfw%ée& ,
taken up i RS NWCPY. ] o o i [ D of the
desired pr g%ﬂ‘ﬁ{élt%d\%m tg%!o%(gﬁegg,é fp? %ﬁﬁ(?ﬂe&}lagg?é/ g@egv%qtlﬁgg? 81? ilfr}?'h‘{ealreme)f

puri ficati gprecipiaGoR (o (it 2546CTIERROORBSB363). C- 86)

1-[ 2- Am no- 5- (6-am no-pyridi n-3-yl ethynyl) - 6- net hyl - pyri m di n-4-y1] -

pi peri di ne-4-ca lic agcid_ethyl ester, N IN O.NH,. O, The .title
Conpound | & SRR I GRS e s EpeHab lbnabperiestingt dBGhg (£ om
2.0 g 5(7.7 mmol)

4-chl or o- 6- net hyl - 5- ¥no- pyridin-3-ylethynyl)-pyrimdin-2-ylam ne and
1.33 g (8.47 i indi ne- 4-carboxylic acid ethyl ester using 1.18 niL
(8.5 nmol) triefhyl in 12 nL NWP. Wrk up is perforned by addition of
50 nmL water tfll\t reaction mxture and stirring for 30 mn. The solid

mat eri al w%}:l f2rep off, washed with water (50 nl three times) vyielding
1.58 g (4. mol ) "of the desired product with 10sufficient purity. G 87)
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4- chl or o- 6-y1eidhy 0 g (85 e? no- pyridi n-3-yl ethynyl) - 5pyrim din-2-yl am ne,
1.2 g (3.9 Mol ) 4-(4,4,5,5-tetranethyl -[1, 3, 2] -di oxaborol an-2-y1) -

3, 6-di hydr o- ZH'f ridine-1-carboxylic acid tert-butyl ester, 135 (1.9
mol) 15 C-51) -){2-Am1n0-6-ethyl—5-(6-methyl—pyr1d1n-3-ylethynyl)-pyr1m1d1n-4-yl]-2- uoro-
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The title compound is synthesized according to general procedure GP4 starting from

130 mg (0.48 mmol) 4-chloro-6-cthyl-5-(6-methyl-pyridin-3-ylethynyl)-pyrimidin-2-
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Pd( PPh3) 2C12, 40 mL 1 M aqueous Na2CC3 sol ution and 244 ng LiCl (5.78 nmol)
in 100 nL toluene/ethanol (4:1 v/v) is kept over 2 days at reflux. After
cool i ng tweewluend is evaporated, water is added and tREeTEAR@O0S9763
suspension is extracted 4 times with ethyl 10 acetate (200 nL each). The
organic layer is dried over MgpSO4 and the solvent is renoved under reduced
pressure. The residue is purified using flash colum chromat ography
yielding 635 ng (1.56 mml) of the desired product which is used w thout
further purification in the next step C- 89)

5- ( 6- A no- y}mpmndumng-lyl etgr(ﬁﬁwml)ml’l) %ﬁum+4~ﬁle(hbx2c;a3bc&ytpélmjdﬁym1@c poidi di mg4-y1
- 15 630
4 [ 2- ah no 80} vl RSBk -m38 1 L ORI CQ: b By LM e 1041 /o). The

y1] -3, 6-di by E)l%’\)lgﬂéblgﬁétbgfrﬂﬁ the eRAEHXNEAtGreaRi et R dff B 0dn RSIsBH wathBut
di ssolved in m.) and 2 nL TFA are added. The reaction m xture is

stirred foﬁmﬂkﬁpuﬁﬁﬁ@émt¥§ﬂ©d2§@maﬁﬂééMS Na2CO8 sol ution is added until pH
7 is reached and DCMis evaporated at reduced pressure. The residue is

washed o i

20101 015740m0T ER00R BByt S EREHAO bR 2R SRR hldER 4 WP fuore;
product whibehzdie acided f or the next step mnthout further purification.

C-90) 11-[2-Ami no-5-(6-am no-pyridin-3-ylethynyl)-6-nethyl-pyrimdin-4-y1]-
pi peridin-3-yl}-carbam ¢ acid tert-butyl ester 5 NH, The title conpound
i's synthesized accordifigyfo general procedure GP7 starting from2.0 g (7.7
nmol ) 4-chl or o- ¢~ net B (6-am no-pyridin-3-ylethynyl)-pyrimdin-2-ylam ne
and 2.0 g (10. pi peridin-3-yl-carbam c acid tert-butyl ester using
1.29 nmL (9.2 trle;hylanlne in5n NW and 5 nL DMSO. 200 nlL et hyl
acetate andi,u 10 concentrated aqueous Na2CO3 sol uti on are added
and the phases are ed. The aqueous phase is extracted 2 tinmes with
et hyl acetate (100 niL each). The conbined organic |layers are dried over
sodi um sul fate and the solvent is renoved under reduced pressure. The crude
product i s Thge@c\Wohpekid 1su§ﬁth@§izdatarcb&ﬁﬁ@ttb genérﬁl ﬂr@&dﬂﬁé’@P@Et@ﬁng from C 91)

4- (3- Ami no- pi peri di n-1-y1)-5-(6- am no- py in-3-y hyny1) - 6- net hyl 15
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mxture is stirred over night at RT. The reaction mxture is adjusted to
neutral pHYiglidhg’ B@{€dr at ed aqueous Na2COB8 sol ution and the DCMi s
evaporated at reduced pressure. The residue is washed with water, taken up
i n acetoni ; eld r LSni 1 ut further
ourificati t(%‘slkﬁs ?tﬂ-?l-@Bﬁ-jﬁr‘?uﬁﬁ-s‘?ﬁetﬁg@&-&ﬂ&ro‘-’é-‘éﬂﬂﬁ-tpy!rﬁmﬂﬁﬁﬂ-y‘mlhﬂ‘é

11-[2- Ami no- 5- (6-am no- pyri di n-3-yl et hyny1) - 6- net hyl - pyri m di n-4-y1] -

Midid tert-butyl ester / NHL NHNNNO The title
cording to general procedure GP7 starting from

conpound is syn
2.0 g 10(7.7
4- chl or o- 6- net YFF 5- (6-am no- pyri di n-3-yl et hynyl) - pyri m di n- 2-yl am ne and
1.7 g (8.47 gﬂs Lperldln 4-yl -carbam c acid tert-butyl ester using 1.07
m (7 7 triethylamne in 3 nL NV and 12 niL DMSO. 200 nL et hyl

acet at g an@fh% Qle Wb ripalifd ﬁ@@ﬁ@&i&%%ﬁﬂfg&@ UendB3RR 48Rl (b3 S Afded; and

t he phases are separated he aqueous phase is extracted 2 tinmes wth ethyl
acetate (1@. ﬁme@ltﬁ)chlowé thyirbi iodd- pwnudlga%ybmuw@n@ biemgr(lagdnmoeler sodi um

sul fate an | vent is ed pre The crude

oroduct | uLRariaae-reReoae T S R oM ekt o” °ces)

4 (4 IAm nom&apn&ym&mﬂémﬁm@%qw RBoPME, 1G5 ME 3100 @bty yibihybmiteé BydmwLi m di
2-ylam n%MF The reaction mixture is stirred over night at 65 °C. Small amounts of water are

20  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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HNNNH 203.2 g (7.6 mol) of

{1-[ 2-am no-5-(6-am no-pyridin-3-yl et hynyl)-6-net hyl - pyri m di n-4-

y1] - pi perwoi2zntod194p- carbami c acid tert-butyl ester are @#csgrRae®ds4763 DCM (50
m.) and 26 nL TFA are added. The reaction mxture is stirred over night at
RT. The reaction m xture is adjusted to neutral pH using concentrated
aqueous Na2CO3 solution and the DCMis evaporated at reduced pressure. The
residue is washed with water, taken up in acetonitrile and freeze dri ed.
The crude product is used without further purification in the 5next step.
Exanpl es 21T3MF (¥i8d:Nob5 g)Sdditionaleprodist arisé latgd Ktatmethic aho thri liquidsy] RR-HIFLEHPLC

tRet 213 | N.N'co-= | 1 (1. A 422 1.58 214 N1 N I---. | 11/ C
NN 406.(g1611‘6732f.f‘i@- QX%raﬁl\‘dfe-l@ﬁ-g’fg fggl%-

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

benzoic acid ethyl ester

NH,

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) K,COs in 5 mL DME/H,0 (5:2 v/v). After

10 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 diethylether. Yield: 155 mg (35 %).
The mother liquid contains the corresponding carboxylic acid which can be isolated

15  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-yl]-3-fluoro-

benzoic acid

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

20 200 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) 1 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 adjusted to 4-5 (using 1 N HCI) upon
which the product precipitates from the reaction mixture and is isolated by filtration.

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

C-56) 4-[2-Amino-5-(6-amino-pyridin-3-ylethynyl)-6-ethyl-pyrimidin-4-yl]-2-fluoro-

benzoic acid methyl ester
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The title compound is synthesized according to general procedure GP4 starting from

500 mg (1.8 mmol) 4-chloro-6-ethyl-5-(6-amino-pyridin-3-ylethynyl)-pyrimidin-2-ylamine
using 542 mg (2.7 mmol) 3-Fluoro-4-methoxycarbonylphenyl boronic acid, 56 mg (0.37
mmol) Pd(PPhs)4, 611 mg (4.4 mmol) K,COs in 10 mL DME/H,0 (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
formed. The product precipitates from the reaction mixture, is filtered off and is washed

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

C-57) 4-[2-Amino-5-(6-amino-pyridin-3-ylethynyl)-6-ethyl-pyrimidin-4-yl]-2-fluoro-

benzoic acid

/INHZ
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The title compound is synthesized according to general procedure GP8 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 10 mL THF.
The precipitate is collected by filtration and washed with THF. Yield: 580 mg (96 %).

C-58) 4-[2-Amino-5-(6-amino-pyridin-3-ylethynyl)-6-ethyl-pyrimidin-4-yl]-benzoic

5  acid methyl ester (

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)

10 Pd(PPhs)s4, 290 mg (2.1 mmol) K,CO3 in 5 mL DME/H,0 (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 carboxylic acid which can be isolated

together with acid obtained from the saponification of the ester.

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

acid

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-yl]-
20  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 1 N HCI) upon which the product precipitates and is isolated by

filtration. The product is washed with water and diethylether. Yield: 400 mg (>100 % over
5 2 steps).

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

benzoic acid methyl ester
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The title compound is synthesized according to general procedure GP4 starting from

10 700 mg (2.6 mmol) 4-chloro-6-ethyl-5-(6-amino-pyridin-3-ylethynyl)-pyrimidin-2-ylamine
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 %).

15 C-61) 4-[2-Amino-5-(6-amino-pyridin-3-ylethynyl)-6-ethyl-pyrimidin-4-yl]-2-chloro-

benzoic acid
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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-ylethynyl)-6-ethyl-pyrimidin-4-yl]-
20 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-Chloro-6-ethyl-5-(6-methylamino-pyridin-3-ylethynyl)-pyrimidin-2-ylamine
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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(II) 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-[2-Amino-6-ethyl-5-(6-methylamino-pyridin-3-ylethynyl)-pyrimidin-4-yl]-2-

fluoro-benzoic acid methyl ester
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o
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15 The title compound is synthesized according to general procedure GP4 starting from
330 mg (1.2 mmol) 4-chloro-6-ethyl-5-(6-aminomethyl-pyridin-3-ylethynyl)-pyrimidin-2-
ylamine using 344 mg (1.7 mmol) 3-fluoro-4-methoxycarbonylphenyl boronic acid, 36 mg
(0.23 mmol) Pd(PPhs)4, 307 mg (2.2 mmol) K,COs in 7 mL DME/H,0 (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 saponified 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 liquid 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-ylethynyl)-pyrimidin-4-yl]-2-

fluoro-benzoic acid (

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-yl]-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 isolated 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-pyridin-3-ylethynyl)-pyrimidin-2-

ylamine

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)
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bis-(triphenylphoshine)palladium(II) 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

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-methyl-5-(6-methylamino-pyridin-3-ylethynyl)-pyrimidin-4-yl]-2-

chloro-benzoic acid methyl ester
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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)4, 5100 mg (3.7 mmol) K,CO; in 6 mL. DME/H,0 (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-methyl-5-(6-methylamino-pyridin-3-ylethynyl)-pyrimidin-4-yl]-2-

chloro-benzoic acid

H
/IN\
N
V4
N~
)I\/ Cl
H,N” N
(0]
(o]

The title compound is synthesized according to general procedure GP8 starting from
700 mg (1.7 mmol) 4-[2-amino-6-methyl-5-(6-methylamino-pyridin-3-ylethynyl)-
pyrimidin-4-yl]-2-chloro-benzoic acid methyl ester using 2.6 mL (2.6 mmol) 1 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-yl]-3-
fluoro-benzoic acid ethyl ester (

H
NS

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-ethoxycarbonylphenyl boronic acid, 56 mg
(0.37mol) Pd(PPhs)4, 510 (3.7 mmol) K,CO3 in 6 mL. DME/H,0 (5:1 v/v). After stirring
for 2 x 30 min at 120 °C under microwave irradiation, the product precipitates from the
reaction mixture, is filtered off and is washed with DMF, MeOH, water and dicthylether.
Yield: 637 mg (86 %).

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

fluoro-benzoic acid

The title compound is synthesized according to general procedure GP8 starting from
640 mg (1.6 mmol) 4-[2-amino-6-methyl-5-(6-methylamino-pyridin-3-ylethynyl)-
pyrimidin-4-yl]-2-chloro-benzoic acid ethyl ester using 2.4 mL (2.4 mmol) 1 N NaOH in
10 mL THF. The product precipitates and is isolated by filtration. The product is washed
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with water. Yield: 620 mg (104 %, contains some starting material from the preceding

Suzuki coupling).

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

acid methyl 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-methoxycarbonylphenyl boronic acid, 240 mg (1.5 mmol) Pd(PPhs)s,
2.2 g (15.4 mmol) K,COs 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 dicthylether.

Yield: 2.3 g (98 %).

C-71) 4-[2-Amino-5-(6-amino-pyridin-3-ylethynyl)-6-methyl-pyrimidin-4-yl]-benzoic
acid (

The title compound is synthesized according to general procedure GPS starting from 2.3 g
(6.4 mmol) 4-[2-amino-5-(6-amino-pyridin-3-ylethynyl)-6-methyl-pyrimidin-4-yl]-
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-yl]-2-chloro

benzoic acid methyl ester

Z | NH,
N
4
N™ X
,ﬂ\ P Cl
H,N N
(0]
0

The title compound is synthesized according to general procedure GP4 starting from
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-methoxycarbonylphenyl boronic acid, 120 mg
(0.77 mmol) Pd(PPhs)4, 1.0 g (7.3 mmol) K,COs3 in 12 mL. DME/H,O (5:1 v/v). The
product precipitates from the reaction mixture, is filtered off and is washed with water and

dicthylether. Yield: 1.24 g (82 %).

C-73) 4-[2-Amino-5-(6-amino-pyridin-3-ylethynyl)-6-methyl-pyrimidin-4-yl]-2-chloro

benzoic acid

/INH2
N
4

N™ X

/ﬂ\ P> Cl
H,N N

(o]

o

The title compound is synthesized according to general procedure GP8 starting from 1.24 g
(3.1 mmol) 4-[2-amino-5-(6-amino-pyridin-3-ylethynyl)-6-methyl-pyrimidin-4-yl]-2-
chloro-benzoic 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-fluoro

benzoic acid methyl ester

/INH2
~_N
4
N™ X
P F
H,N” 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-5-(6-amino-pyridin-3-ylethynyl)-pyrimidin-2-ylamine using
2.3 g (11.6 mmol) 2-fluoro-4-methoxycarbonylphenyl boronic acid, 240 mg (1.5 mmol)
Pd(PPhs)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-ylethynyl)-6-methyl-pyrimidin-4-yl]-2-fluoro

benzoic acid

/INHZ
N
4
N™ X
P F
H,N" "N
(o]
(o]

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-yl]-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-ylethynyl)-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)
Pd(PPhs)4, 2.6 g (18.5 mmol) K,COs in 18 mL DME/H,0O/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 is used without

10 further purification.

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

benzoic acid

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-yl]-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 is washed

with MeOH yielding 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-yl]-2-

chloro-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

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

(0.29 mmol) Pd(PPhs)4, 2.6 g (18.5 mmol) K,CO3 in 16 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 yielding 1.76 g (4.4 mmol) desired product, which is used without further

10 purification.

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

chloro-benzoic acid

The title compound is synthesized according to general procedure GPS 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 mL 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-ylethynyl)-6-methyl-pyrimidin-4-yl]-

piperazine-1-carboxylic acid fert-butyl ester

G

N O

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

5 (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 filtered 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-ylethynyl)-4-methyl-6-piperazin-1-yl-pyrimidin-2-

ylamine
2 NH,
_ N
N™ ~
PP
H,N N

. N

L_NH
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 tert-butyl ester are dissolved in DCM (400 mL) and

15 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
acetonitrile 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-5-(6-amino-pyridin-3-ylethynyl)-6-methyl-pyrimidin-4-yl]-

piperidine-4-carboxylic acid ethyl ester

The title compound is synthesized according to general procedure GP7 starting from 2.0 g

5 (7.7 mmol) 4-chloro-6-methyl-5-(6-amino-pyridin-3-ylethynyl)-pyrimidin-2-ylamine and
1.33 g (8.47 mmol) piperidine-4-carboxylic acid ethyl ester using 1.18 mL (8.5 mmol)
tricthylamine 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

10 sufficient purity.

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

piperidine-4-carboxylic acid

/INHZ
N
=
N™
P
HN” "N” "N
OH
(o)

The title compound is synthesized according to general procedure GP8 starting from 1.0 g

15 (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 mmol) LiOH in 80 mL THF and
20 ml 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)-

5  pyrimidin-2-ylamine, 1.2 g (3.9 mmol) 4-(4,4,5,5-tetramethyl-[1,3,2]-dioxaborolan-2-yl)-
3,6-dihydro-2H-pyridine-1-carboxylic acid tert-butyl ester, 135 mg (1.9 mmol)
Pd(PPh;),Cl,, 40 mL 1 M aqueous Na,COs solution and 244 mg LiCl (5.78 mmol) in
100 mL toluene/ethanol (4:1 v/v) is kept over 2 days at reflux. After cooling the solvent is
evaporated, water is added and the aqueous suspension is extracted 4 times with ethyl

10  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 is used without further

purification in the next step.

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

15  pyrimidin-2-ylamine

/INH2
N
F
N™
P
HN™ N,
NH

630 mg (1.5 mmol) of 4-[2-amino-5-(6-amino-pyridin-3-ylethynyl)-6-methyl-pyrimidin-4-
yl]-3,6-dihydro-2 H-pyridine-1-carboxylic acid tert-butyl ester are dissolved in DCM
(40 mL) and 2 mL TFA are added. The reaction mixture is stirred for 3 h, concentrated

20 aqueous Na,COs solution is added until pH 7 is reached and DCM is evaporated at reduced

pressure. The residue is washed with water, taken up in acetonitrile and freeze dried
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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-ylethynyl)-6-methyl-pyrimidin-4-yl|-

piperidin-3-yl}-carbamic acid zert-butyl ester

2 NH,
N
b%j
HN" N r\Q
O 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 terz-butyl ester using 1.29 mL (9.2 mmol)
tricthylamine in 5 mL NMP and 5 mL DMSO. 200 mL ethyl acetate and 100 mL half
10 concentrated aqueous Na,COs solution are added and the phases are separated. The
aqueous phase is extracted 2 times with ethyl acetate (100 mL each). The combined

organic layers 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-yl)-5-(6-amino-pyridin-3-ylethynyl)-6-methyl-

15  pyrimidin-2-ylamine

3.3 g (7.8 mmol) of {1-[2-amino-5-(6-amino-pyridin-3-ylethynyl)-6-methyl-pyrimidin-4-
yl]-piperidin-3-yl}-carbamic acid fert-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,COs 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  next step.

C-92) {1-[2-Amino-5-(6-amino-pyridin-3-ylethynyl)-6-methyl-pyrimidin-4-yl|-

piperidin-4-yl}-carbamic acid ferf-butyl ester

HN)I\Nt N
O

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-ylethynyl)-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)
tricthylamine in 3 mL NMP and 12 mL DMSO. 200 mL ethyl acetate and 100 mL half
concentrated aqueous Na,COs 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 is 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-ylamine

N

P
H2N " '\O\
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 fert-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,COs; 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  next step.
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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 coupling) or GP9 (Formation of amides) :

Starting MS HPLC
No. Structure Material MW [M+H]* o
/N N
. |
=
NT T
Pl
419 0 C-71 430.5 431 1.24

-123-



0. C93 427.5 428 1.45 No. Structure Starting Material wniv M5 [ MFH F
HPLC tRet 398 N, N1 NI NNNN CG93 379.5 380 1.22 399 NN NNN, --,------ "
| NS o CW0 240101274442 1.45 400 1 NNN--; ----- N , C . PCTER201885%63134 1. 54

401 NN! Niz ---11,---/---.
No. Structure ataatr;i?a% Mw [MIYIIEI]" HE:C
=
_ S N
i =
420 N)\N/ C-71 422.5 423 1.22
_o
421 A-33 306.4 307
Analytical method 1
HPLC: Agilent 1100 Series
MS: Agilent LC/MSD SL
column: Phenomenex, Mercury Gemini C18, 3 um, 2.0x20 mm,
5 Part.No. 00M-4439-B0-CE
solvent A: 5 mM NH4:HCOs/ 20mM NH;
B: acetonitrile HPLC grade
detection: MS: Positive and negative
mass range: 120 - 700 m/z
10 fragmentor: 70
gain EMV: 1
threshold: 150
stepsize: 0.25
UVv: 315 nm
15 bandwidth: 170 nm
reference: off
range: 210 - 400 nm
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range step:  2.00 nm

peakwidth: < 0.01 min

slit: 2 nm
injection: 5uL
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, 3 u

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, t3.5min = 98 % A, temin = 98 % 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 % A, temin = 98 % A
25 Flow: I 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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Lamp: Blue LED 480 nm
Diode Array Detector (DAD):
Instrument: Agilent G1316A
Sample wavelength: 220-320 nm
5 Reference wavelength: Off

Mass Spectroscopy (MSD):

Instrument: Agilent LC/MSD-SL
Ionisation: ESI (Positive & Negative)
Mass range: 100-800

10  Abbreviations used

ACN acetonitrile mL millilitre

bu butyl MS mass spectrometry

CDI carbonyl diimidazole N normal

d day(s) NIS N-iodosuccinimide

DC thin layer chromatography NMP N-methylpyrrolindinone

DCM dichloromethane NMR nuclear resonance spectroscopy

DIPEA diisopropylethyl amine NP normal phase

DMF N, N-dimethylformamide 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 liquid chromatography tRet retention time

M molar THF tetrahydrofuran

me methyl TMS tetramethylsilanyl

min minute(s)
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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 uL/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.
ECso values are calculated using the GraphPad Prism program.

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

P-AKT measurement in PC3 cells

P-AKT levels in PC3 cells are detected by cell-based ELISA. Cells are cultured ju 96-well
plates and treated with sertal difutions of test substances for 2 h. Cells to which diluent, but
not substance, is added serve as controls. Subsequently, the cells are fixed raprdly to
preserve protein modifications. Each well is then moubated with a privaary antibody
specific for Serd73-phosphorylated AKT. Subsequent incubation with sconndary HRP-
conjugated antibody and developing solution provides a colorimetric readout at 458 noy,

ECso values are calculated using the GraphPad Prism program.

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

characterized by excessive or anomalous cell proliferation.

5  These diseases include, for example: viral infections (e.g. HIV and Kaposi’s sarcoma);
inflammation 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

10 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
15  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;
20  nerve tumours (neoplasms) such as tumours of the vegetative nervous system such as
neuroblastoma sympathicum, ganglioneuroma, paraganglioma (phacochromocytoma and
chromaffinoma) and glomus caroticum tumour, tumours in the peripheral nervous system
such as amputation neuroma, neurofibroma, neurinoma (neurilemoma, schwannoma) and
malignant schwannoma, as well as tumours in the central nervous system such as brain and
25  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

30 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 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

10 lymphomas (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,

15  chrondoblastoma, chondromyxoidfibroma, osteoma, osteoid-ostecoma, osteoblastoma,
eosinophilic granuloma, giant cell tumour, chondrosarcoma, osteosarcoma, Ewing’s
sarcoma, reticulosarcoma, plasmocytoma, fibrous 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 middle ear; liver cancer such as liver cell carcinoma or hepatocellular
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 lentigo and acral lentiginous melanoma; renal cancer, such as kidney
cell carcinoma or hypernephroma or Grawitz’s tumour; oesophageal cancer or oesophageal
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, malignant
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

5 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
include, without being restricted thereto, hormones, hormone analogs and antihormones

15 (e.g. tamoxifen, toremifene, raloxifene, fulvestrant, megestrol acetate, flutamide,
nilutamide, bicalutamide, aminoglutethimide, cyproterone acetate, finasteride, buserelin
acetate, fludrocortisone, fluoxymesterone, medroxyprogesterone and octreotide),
aromatase inhibitors (e.g. anastrozole, letrozole, liarozole, vorozole, exemestane and
atamestane), LHRH agonists and antagonists (e.g. goserelin acetate and luprolide),

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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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., 1.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 quantities 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 are 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 effect or to avoid incompatibilities.
25  Inthe 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,
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isotonizing agents, preservatives, such as p-hydroxybenzoates, or stabilizers, such as alkali
metal salts of ethylenediaminetetraacetic acid, where appropriate 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 suppositories can be produced, for example, by mixing with excipients which are

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

Auxiliary 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  Administration 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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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.

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, preferably 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
quantities 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
Polyvinylpyrrolidone 15 mg
Magnesium stearate _Smg
25 500 mg

The finely ground active compound, lactose and a part of the maize starch are mixed with
cach other. The mixture is sicved, 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 stearate are sieved and mixed with
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bl eonyci n, dacninony0|n, plicany¢in and streptozocin); platinumderivatives
(e.g. cispl at iR, deoxtas b graupisalcated froar Mo@ﬁ&@i-ﬂjkyl,dmwd@alﬁg, adentmbgred g.

estranustine,éggﬁkgéﬁé%ﬁgtﬁﬁg_§9$gglp 4J§8§>§Q¢%ﬁgggﬁgi&w'busulphan
dacar bazi ne, 0 m-de’, i fanm-tde an ’
2010/ 043740PCTAEPROAGHBBUGSub sz fdindenonp iw;m%ﬁwrmb&uﬁﬂad?i oddbfust i ne

and | onustine and thiotepa); antimtotic agents (e.g. vinca al kal oi ds such
as vi nbl ast i nanorgidsatiedl 96 diflarensRelapi/ae Rar@dvi ncri stine; and taxans such as

paclitaxel an e . [ i nhibj .
epipodophylIogggfﬁsH@é@%hggkgﬁgg%gﬁggggﬁgmggg%%%%%@?ﬁ?%%PBégP%%?Wansacrine,
t opot ecan, 5 isubsninited by oaner motcdaanicalonea)iffannt RburdiersR G beemédfs apeninigC

agents such as, anm fostin, anagrelide, clodronate, filgrastin, interferon
al pha, Ieucov&h%%}ykEﬁh%?@gﬁ?gﬁ?@ﬁﬁﬁﬁéiﬁw @°¢§¥55¥§8V Pﬁ na, mtotan
pam dropate apd RQEHL flkw_ Rk AP 8 2T REABCEPhet®aryRr e § abl et's,
capsul es, supggég?orie ? d|utlgg§, ?ﬁﬁgar?%cular SOl Ut | ons ?%r I nj ection
(s.c., i.v., imamberahlttté¢rninykillomn, 3-$4 mepwberedrhetsooriatiy] 10d#-98ensnimred
powders. In this connectjqgn, the proportion of the pharnaceutically active
conpound( s) SNSWFHW?Wa%EEﬂQ@ase be in the range of 0.1-90% by wei ght,
preferably 0. 3ach RDdR% MRItENE grédfp ndgs §DEAd 188ERAGEH YT ont BAGthéSTdN

quantities which are sufficient to achieve the dosa ecrangepmhlchcl§
speci fi ed bel ewongfFChebEss@rpalopkglodgseQCHeS: oblkd =0, BHOK veWNBR/er al

peci fi ed b . k Corts o | -
the active comMAaPMRR: kSR S0 Rary UL Snsa R & o rery ™

di luents, suchCas-Nal cOUM, c8CRYNNE ~NCB| €Ny MhaPhRY, eSA)ORICISIORR®,

di sintegrants, such as nmaize 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 carboxynethyl cellul ose,

cel lul ose acetate phthalate or 20pol yvi PM5-acetate. The tablets can al so
conpri se several |ayers. Correspondingly, sugar-coated tablets can be
produced by coating cores, which have been prepared in anal ogy with
tablets, with agents which are customarily used in sugar coatings, for
exanpl e col lidone or shellac, gumarabic, talc, titaniumdioxide or sugar.

o o o o v o




15doses which are given over the course of the day. The foll ow ng

formul ati on exanples illustrate the present invention w thout, however,
restrictiwg 20tiignope: Pharmaceutical formul ati on exanplPe3/ERRIQUOEEHS per
tablet 20 Active conpound in accordance with forrmula (1)100 ng Lact osel40
ng Mai ze starch240 ng Pol yvi nyl pyrrol i donel5 ng Magnesi um st ear at eSgm 25500
nmg The finely ground active conpound, |actose and a part of the maize
starch are m xed with each other. The m xture is sieved, after which it is
noi stened with a sol ution of poI yVvi nyl pyrrol i done in water, kneaded,

wet - gr anul at edSENEORF, i-8E0)NRE " grHOWNR RivatQS(0aR, Q{f’éO)zBrmmd@)zOde the maize

2010/ 012740PCTPEIID0B OB AL R o @ﬂ?fiﬁﬁﬁf arESRt ol R o

tablets of suitahNgRSNGHIR 3—@{0§N NR F, tENc)RACINOHDRIRYNd i N
accordance with fornul a é@%@g ng Lact ose 5 Mal ze starch190 n%
M crocrystal | |ﬁ€(@)§ilu®6 @@)SR/W@C@ ROR,j -QEHBRE)NRY RSodi GRIR',

boxy et hyl 2\ e I d
act i ve. Sompouit Qar T E S S R L TG Tt
cel lul ose and -Nqbu%c(m}gijNgiﬁ)OW)m eNm%Nm%E(@)Réaqﬁ[@ObﬁﬂNRaii er which

the mxture is_sieve empi nder of the nmize

starch and vvat’IéI(Rg)Wﬁ) NjRa)ﬁ(ﬂ))ﬁ TM%%ISI(QI)ORVIITII\KI?}Q)SQOBP\I edNlafd=Rileved. The
sodi um car boxyﬁp@?gdg)l(gﬁztﬁ]mﬁs@&q\lﬁ r@g@g@(gm §{tceaN tgﬁj(@r)@ then added to

t he granul ar ma mxtuels ressed into
tabl ets of sui-Nab)E(Q)ISRE, I\ICRg)AI(rOWR‘éK°st(Rg)©(r®)WNRéR‘i;eNpRﬁ)N(IRI)@((a)NibCRd,ance
th f I 5 ' ' 0 t f tion5 mL Th
et ve Tomaund R SCHNEERy el (I RRe VRt it ol RS pere
appropriate. SRENGOTLORS, N el r@ﬁw—wm@m@ﬂf}emmt@m deripe; added

as isotonizing agent he Tresul ting Solution'is rendéred yrogen-freé by
filtration and[N(ﬂ?é)G(OI)bO&t ,&N@g)ﬂ(l\ﬂﬁﬁ)ﬁﬂéd—N(ﬂh%j@fN@Hém F(BOAANRTORS, into

ggﬁ?;: ﬁSS VIngI ngﬁgﬁg(%ﬁﬁﬂ @rl I #\]z_zg{{%&i{ ge%b(ggngy melting. The anpoul es 25

2010/ 012740PCEAGPRORAL MDA &Fcﬁferﬁﬁ her 4RORAUDED M oL BRLAbpfiGHaMy a (1),
RARI N |, R3R2 wherei n&?l e glnot es gt Srr ou Pegtgedofr%%gngrll A

c3_8cydboal kylsubs?,lllgedrbm@fr eigmprstidehiegcorch fka?nt R(Eldiﬁdiyﬁel@ﬂﬁ@i omAngEgher ed

het er oaryl 0 Y r or different
and RE’I Gaﬂﬁt 256 %919?%1‘83 IIEI%IIOeIéIyy e’?ﬁhaoalﬁgo @H@élﬁ oal kyl, 3-8

rrenber ed het emqgcgrbloalﬂ(biballkyl%wﬁlr v} andalkyl] 3- ITendEbaed ha‘élet:ﬁgr ¥i1,8

optionally substituted by 100 or nore identical or different R5 and R3

denot es hydr o@&m edaheg%wlaé@ﬂe%ﬂféalembsrﬁdah%eﬁgcw&a&l@éﬁnd 40pRancrolgreiRe,

-CF3, - kyl; and R4 denotes a group sel ected from
CN, t 102188 y.08kKY group
anong G 3a| Ky eeréggc ga aILIr 3-8 nmenbered heterocycl oal kyl, -O0Re,

- NReRe,20- CF3, eaciﬁ\R dtﬁl@t@l’tdsu-lthm ,grmpohnﬂiﬁemidsctdﬁndqamdmlya)f@meapothai feehed
from anong Ra, .S y r re_jde |fferent
Rb and/ or Rc; aﬁI‘?Bge eﬁ I:IWZ‘@I[%I]I@IEIW yO§P o% gﬁotﬁb} III@I;I& 51\%?@ ogen or
a group opti o&mmgﬁs{@s NRERH QFIJRbE( Q@@u@ke N (ReNIERE i Ha@)g RS —(Eli,f i@NeINCRb

and/or le, selected from anmdng C kyl,” 2-'6 ‘menber ed gﬁet er oal kyi
G _ohal oal kyl -OCY, $:8€9% &L, kNO, ?NQ&MG@(@I)B&IF&@)@R(WS(COB 16%(10510R

C7_16ary! al kyl _S(ONERRTEIPSS, RA-RELBILBIRY 08id8Rre, —03(0),0R", ~OS(O)NRR?,

25 _OS(0)NRR®, ~C(O)R®, ~C(O)OR’, ~C(O)SR®, ~C(O)NRR®, ~C(O)N(RSNR'R®,
_C(O)N(R®OR?, ~C(NRENRR®, ~C(NOH)R®, ~C(NOH)NR'R®, ~OC(O)R",
_OC(0)OR®, ~OC(0)SRE, ~OC(O)NR'R®, ~OC(NRENRR?, ~SC(O)R®, -SC(O)OR®,
_SC(O)NR'R®, ~SC(NRENRR®, “N(RE)C(O)R®, ~N[C(O)R®], , -N(ORE)C(O)R®,
N(RC(NRERS, “N(RON(REC(O)R®, “N[C(O)RINRERY, -N(RE)C(S)R,

30 N(RES(O)R®, “N(R®S(0)OR® ~N(RHS(O),R®, “N[S(0),R*]z, -N(R%)S(0),0R",
N(RHS(0);NRRE, “N(R[S(0):]1:R%, “N(REC(O)OR®, -N(REC(O)SR,
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menber ed heteroaryl al kyl, 3-14 nenbered heterocycl oal kyl and 4-14 nenbered
het erocycl oal kyl al kyl , each Rb denotes a suitable group and is sel ected

i ndependewol2g10afi2ane anot her from anong =0, -OR , G _3hacCoaipkemoozyrs3 - 0CF3,
=S, -SRC, =NRc, =NOR , =NNRcRc, 25=NN(Rg) C(0)NRcRc, -NRcRc, -ONRcRc,
-N(ORc) Rc, -N(Rg) NRcRc, hal ogen, -CF3, -CN, -NC, -OCN, -SCN, -NO -NO,
=N2, -N3, -S(0)Rc, -S(0)ORc, -S(0)2Rc, WD 2010/ 012740PCT/ EP2009/ 059763
S(0)20R, -S(0)NRcRc, -S(0)2NRcRc, -0S(0O)R, -0OS(0)2R, -0S(0)20R ,

0S(0) NRcRc, -0S(0)2NRcRc, C(0O)R 0)OR 0) NRcRc,

C( 0) N(Rg) NRC RCN(R () N(R3B. CRER I COONRE IR N(R@XN@EDCR@)NC%K NRcRe,

550 0) 0, » SHBIRFEIRR R BBl (Rhleke, NG RO R TP U BT ey 2,
(S i R,

NE g?)C(S(()O)SZR(C):RC R[Ng@% %@;&m d %g(jz?ﬁ;) E[ Sggz NRcRc, Eﬂig? N( Rg) C( 0) NRcRc,
10- N(RQ%C(S)N 6? B)%(R%S )[C(O)]ZRC -N{[C(0)] 2Rc} 2,

N( Rg) [ C( 0) ] 20RBach RNngp e[n@érﬁ c&NB@BﬁotheMdnG(@@hb&&B@ﬂ 3s a gidlip GpgdaPWRCRe} 2,

N( Rg) C(0)] 20Rc, - N(Rg) C(NRg) ORc, - NRg) SR
[N( (Rg)g )C(C(NR)g% NRé%éS“&Héld gwg(@ @m@@t@ﬁ@r&%w@?%@ﬁé% %er%ft(crf%dg mgﬁ’@nénot her

donot o YO BD, 2 AR CRLaRAILY ASpigy | L e o rore

i dentical or fom a _oal kyl, 2-6
menber ed het er(haéclyylbalkgaallqrhaweqadfkhlm 16@‘L@Idtlhply64laah¢mlbcrecﬂde_téaﬁ>ee;t§zl, 6algkyl al kyl ,

C6 -1 Caryl, ar IaI 1 heteroa yl, 6- menber ed

het er 0dfyl al k 1@ *éll %&TWPCY&PP& li%?ﬁé%ﬁ%?r%@rﬁgt erocyc
| oal kyl al kyl , h@@%&%gﬁqplaﬁgl%aot es a suitable group and is sel ected

i ndependently of one another from anong =0, -ORe, G _3hal oal kyl oxy, -0CF3,

=S, -SRe, =NReach=RiGRmptcs NNReFde gndupl(aﬂg)@e@)l NReeFe scledtRbRdependhiREReS, one

- N( Ra) NReR hal D, L
S O R T o B o 0 SO Do Batkyioy T A5 BRE NI - yﬁE%Re
-0S(0) Re, - OSCANARRE, ~Q8 l@‘%@gﬁeﬁleR@S(I@Rme%NRzﬁg a&«m)mmw

-C(0)OR 0) SR 0) N( Rg) NReRx ROR
& MR RReRS. %&EM%C)MG(SQMN%R R R S RS, -S(0) R ST

'sg(cé? %\IgeREe ngqgﬁgme&o)ﬁ&ﬁﬁg%@gﬁg %@)&g ;%85 %}go@ﬁ(&)b()"ﬁe

O N S e s i e R
G Bl e
“NC Ro) NCRg) O 0 oo - ORTRET, SRRDR N?%@WRCE R IR PR e,
CNE[ C( 0] 2Re} 25C(ONRY) | S0 G))NEURE, -SCRYRYNRERD) NIRBERO)R Y, NN[GDRFRORe} 2,

N Fo) O Nox) R ORDRED B nrY R TR RN DRI ot (R B S heeree each
Re i ndependenLNlet}@(g;Re @@ﬁl!)g@)@G@G@%(W@R@Q@{(RWS&@)ZQBO_LN{S@@%R@]Qal |y

substituted by one or nore ident cal or different R | ected fTom anong

Cl_6al kyl , 2- GN(&aﬁ(é))éaRﬁeﬂ\&Ro)ﬁ(@yNRgKﬁ —BHBDEHRLR®, eBI(ROG@)O;Peﬁ, kyl ,

Caraeey) ool e N R O gt e

het er ooycl oal ky(RM AN HINRERI ExEd) @PNREIC%/C[N’@}IWQLW|ﬁN(RhﬁC®H§RgRa
Sseé

suitable gr ougr)\J and in each case is ect d 1 nde endentlﬁl of one anot her

from anong =0,N{OHY2RE} 2 INER LI (RY1ORY:, —N( Q(OHS‘IR%RQN {EXRY-OBReRy
=NNRgRg, =NN gR g CF3
15 O NG, ( W&Wﬁo W@(Oﬂoﬂgﬁ' YR % s%@n{ia%g Ry2r
S(0) 20R, - S( O)N(RYRINRBRE) AMRIRYNRDEBFRind-- SECRRR 'ROS() 20R
0S( 0) NRgRg, OS( 0). 2NRgRg C(0) R, 0) SR, - C(0) NRgRg
C( 0) N( Rh) NRgRg2ch Wﬁ?@ﬁ?@? © @Fmﬂﬂc‘;‘"ﬁﬁé@@m Tofiaery rye Loep WWRQ

30 substituted by one or more identical or different R", selected from among C_salkyl,

2-6 membered heteroalkyl, C, shaloalkyl, Csjocycloalkyl, C46cycloalkylalkyl,
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0C(0)R _0C(0)OR, _0C(0)SR, -0C(0)NRgRg, -O0C(NRh)NRgRg, -SC(0)R,
20- SC(0) OR, - SC(0) NRgRg, - SC(NRh) NRgRg, _N(Rh)C(0)R -N C(0)R] 2,

N( ORh) C( OyBg10/01¢Rh) C( NRh) Rg, - N(Rh) N(Rn) C(0) Rg, - N[ C( O PRITMRgRG/059763

N(R C(S)R, N(Rh)S(0)R, _N(Rh)S(0)OR, _N(Rh)S(0)2R - N S(0)2R] 2,

N( Rh) S(0) 20Rg, - N( Rh) S(0) 2NRgRg, _N(Rh) [ S(0) 2] 2R, _N( Rh) C( 0) OR,

N( Rh) C(0) SR, - N( Rh) C(0) NRgRg, - N( Rh) C(0) NRiNRgRg, - 25N( Rh) N( Rh) C( 0) NRgRg,
-N(Rh) C(S)NRgRg, -[N(Rh) C(0)]2Rg, -N(Rh)[C(0)] 2Ry, - N{[C(O)]ZRQh

-N(Rh) [C(0)] 20Rg, - N(RNC(0)] 2NRgRg, -N{[C(0)]20Rgh, - N{[C(0)] 2NRgRgh,

- [ N(Rh) C( 0) ] 2QkgqaryINCRau@{aNRH) kg mencRi) I(MGH) Rgo- 18 nNiiRiey & INRITp 8Riplky

another - dondt a2l RYAPDYER BE Y UPORD) BT GhACR oS Bt B b @%vlﬁ%éi"(?? more

identical or diddf RF anklcRRd i @ﬁ‘deﬁﬂ Bf@ﬁ@aﬁfﬂﬂ&@ﬁ@mﬁﬁb hy drg%(&
het er oal kyl, C _6hal o al kyl gécl oal kyl a/cl oa [al Kyl
4

2010/012740Pc?f@m20m9ve93@me®11@64co@ﬂ plkyt;ﬂswarelpa&vk 16c5c1921 mbﬂwér ed
het er o-

and 4- 13.“ rrerrbe rﬂegblreﬁé%’?aﬂf ;f&gl%gﬁb%lf&yﬂdedg %QQW?@E%SF ‘[t%FO %Mglkoﬁl <!

i ndependent | y 30f4 m@@b%@h@t@focﬁlélaﬁﬂiﬁlrmﬂgﬂr vy dicathered Heter&ak loylkylalicyd, menber ed
het eroal kyl, G _6hal g al kty 1 ocycl oal kyl, C4_16cycl oal kyl al kyl, 5C64
oaryl, C7_16acyfienatiyin ths fprm %Hﬁd}re@waett@rf@amers FrergConetiese Hisgenantiomers,

et o ool s Ao MBI b RS CHRHE PRIy AT iy BRIRERES

taut oners, thehaaceohlipeslly hbepabinultothercef. t he di astereomers t he prodrugs
and the m xtures t hereof, and optionally the pharnacol ogi cal I y acceptabl e
salts there f..102 ds accor di to glaiml R4 denot es - CH3
or - &W&Bﬂ&“ﬁ% &P éa“?lol YiTei Ry denptes qﬁﬂ;neqrm R3 denot es
hydrogen or -NReRe 4. Conpounds according to clainms 3, wherein R3 denotes
-NH2. 5. Copp@igouddsQictidig tbQl6mail s 21lwhéreth RWALERE Ry gsiesoter Rshenyl or
pyridyl, optionally substituted by one or nore identi cal or di fferent RS.
156. Corrpounds according to clains 1 to 4, wherein R2 denotes

het er ocycl okl IgAMPoypds asqarding @&&WﬁuWB@FGBVRdF?@OEﬁ ke identical or
different R5. 7. Conpounds according to claim1l to 6, vvherel n | e denotes
phenyl, pyrid | g, O , [ I 1 nor e

i denti cal oSr ﬁiOfnﬁjeO}lg%sré&b%&% Clzgﬁg 1%‘*’21 M{e Hl%oériéntg %érl%?@yﬁ?@ll cally
effective sal toptloﬂaéhyesubstltaeébydnmgr moreadentﬁjal dt()chffanerrSR to 7, as

medi canments. 9. Conpounds, or the phar macol ogi cal | y effective salts

t hereof , acgor one of cl arl anment with
an anti'pr oI%’: gjo \'}ggsa P'i?ilutgyto ﬁ#g n’ﬁg@rﬁﬁoléa Fegqqyglﬁg Yeont ai ni ng
as active SUb%bﬁ&?a@ly@ﬁ?st@uted@&%n@@f%@ttﬂ@éntw‘al &edlﬁlé@ht Rbrrml a (1) accordi ng
to one of clainms 1 to 7 or the pharmacol ogically 25effective salts thereof,

optionally in conbination with conventional ex¢ipients and/or carriers.
11. Use of Cofseumeyad chg@mtalclafl@rlntm%“(hfyeuchéﬁltntwg)heayleam@fl Oklains 1 to

7 or prepart ngia et SATBAN, LO0ohhe: S 63 SN 30SHAN QgHGaNGen, Of cancer,

i nfections, arma or ol mu sease har maceut i cal
preparation corrprl sing a compound of general formula (1) according 5to one
of clains 18.t @omminddsabr thegbbrnoave logidally ctfpttostsalts themof,agtatimgitc oacdf ve
subst ance, dlf ere romformula (1), optionally in the formof the

t aut onef's, théaﬂr&%eﬁ%%e?m? @néﬁ’i‘é%tl oners, the diastereoners and the

m Xt ures ther eof, as well as optionally the phar macol ogi cal | y acceptabl e
sal ts thereof .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
25 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 a 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 1 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
enantiomers, the diasterecomers and the mixtures thereof, as well as optionally the

pharmacologically acceptable salts thereof.
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