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AHWNN, . SIMRi ,A .SX ,A EINH BITORS The present invention relates to new
5- al kynylwpyniwisgiones of general fornmula (1) R3 wherpeirEpedig/ogrooups Rl
to R3 have the neanings given in the clains and specification, 5the isoners
t hereof, processes for preparing these al kynyl-pyrimdines and their use as
medi canents. Background to the invention A nunber of protein kinases have
al ready pr ov-AILKYNM MRINIDENES AJED THHEERCUSESAS KINAREIDIHBITORSNt er vent i on
in a variety of indications, e.g. cancer and inflamuatory and 10 autoi nmune
di seases. Since a high percentage of the genes involved in the devel opnent
of cancer which have been identified thus far encode ki nases, these enzynes

are attractive target molecul es for _the therapy.of cancer, Jdn particular.
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ki nases whi ch catal yse the transfer of a phosphate group to the 3'-position
of the inositol riﬁg of 15pRhesphoi nositi des. The phosphoi nositide 3-kinase
(PI3K) pathway is ctiygp in a broad spectrum of human cancers. This may
occur either via ati of PI3K resulting in activation of the kinase, or
indirectly via i'NactiJvati on of the phosphotase and tensin honol ogue (PTEN)
suppressor. In bQth ses, an activation of the signalling cascade is

i nduced that pronolNes transformation of cells both in vitro and in vivo.
Wthin the cascade, the PI3K f@mliy of enzynes and the kinase nTOR play a
pivotal role. The PI3K famly conprises 15 |ipid kinases wth distinct
substrate speci.fi,cities,,€xX3€essign pattern.and des of requlatij.on. They
olay an | mRAFTARETGSPEN R Rildp SudeaBitnings Subd dneshin® ant S ITGbRY o out n
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of cytoskel etal changes and the regulation of i1ntracellular transport
processes.rﬁwﬂﬁﬁ@nﬁasis of their in vitro specificity for certain
phosphoi nosi ti de substrates the P13-kinases can be divided into different
cat egori es. | .0et of rapanycin (mMIOR) is a serine/threonine
Ki nase relg%%gg?gﬂgﬁgtb?g} gﬁ ki nases of the P13-kinase famly. It exists
in two conpl exes, MMORC1 and mTORC2, which are differentially regul ated,
have di sti dchusbdysifipaitendpeces have hiresly andedap de diitfbde wngat aldlgcubsrdsi ti ve to
rapamycin. . The central role of nmlfOR i.n.controlling key cellular growth and
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consequence, inhibition of the P‘S& pat hway, particularly nediated via

Pl 3Ka and ®if cRicehabichmergbetnademimicd thysget ¢ngede kingsss, these enayroey are

therapeuti%air n in nunerous cel,l processes such as

| ay an inportant.role
e.qg. cell gréﬁﬁﬁe%%%ﬁgFg% %@%ﬂﬂg %gﬁm fbgg%§5§3p%lgﬂ%bntrol of cytoskeleta
changes and the regulation of intracellular transport processes. On the
basi s of t PbsphatidMinositolsPridhics PLYkihaes)efe b gubTapilo P tei lipid kinh ks vaidist r at es
the P13- 15ki nases can_be_divided into different categories. .
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It has nomﬁguggryggthy been found that conpounds of general fornula (1),
wherein the 20groups R to R4 have the neani ngs given bel ow, act as
i nhi bi t or s Tok phospheewsitide 3dandse CRI3KY patheyay onpdwvattd imé btdad spenyiemt o Oninzane

useful as inhibitors of Pl3Ka and mlrOR. T t he .conpounds a rding to
the | nvent IOy T5anBLRssUT STeE OV § R PGS ERE o of s poisd
connect ed wriddideb@y i@tinackitdidH ofkhOpisRphAnet Mdasmat l(itfrh@l@gu Texpessi ve or
abnormal cell proliferation, |like for exanple cancer. 25 The present
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50or different R4; and R denotes a group selected from anong

C3_8cycl oalkiipses with disHpashsabtnweafistige| FATRYPN Paftn s mederfregulation.
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menber ed heteroal kyl, 10C _4hal oal kyl, C3_8cycl oal kyl, 3-8 nenbered

het erocycloal kyl, -OR, -NRR "', -SRv, -CF3, -CHF2, -CH2F, -CN, -NC and
-NO2, and each R4 denotes a group selectéd fromanong Ra and Rb; and
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each Ra independently denotes hydrogen or a group sel ected from anong

C _6al kyl, 2-6 nmenbered heteroal kyl, C _6hal oal kyl, C3_10cycl oal kyl ,

CA_16cyclwalkylmbioyl , C6_10aryl, 15C7_16aryl al kyl, 5-12PCEfreriads51060

het eroaryl, 6-18 menbered heteroaryl al kyl, 3-14 menbered het erocycl oal kyl

and 4-14 menbered heterocycl oal kyl al kyl, wherein Ra is optionally

substituted by one or nore identical or different Ro and/or R'; each Rb

denotes a suitable group and is sel ected i ndependently of one another from

anong -ORc41, C _3hal oal kyl oxy, -0CF3, -OCHF2, -SRc415 NRc41Rc425
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denotes a suitable group and in each case is sel ected i ndependently of one
15= _ SRg41%kinages, caarbotdmaded mondiffiommgcatégoricoRg41, C _3hal oal kyl oxy, - 0CF3,
-OCHF2, S, 42 NN(Rh) C(0) NRg4i Rg425 4l 420NRg41Rg42 NoRg41 5 NNRg41Rg
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C(0) N( Rh) NRg41Rg425 ~ C(0) N( Rh) ORg41, - C( NRh) NRg4i Rg42, - C( NOH) Rg41,
- C(NOH) NRg4i Rg42, OC(0).R41, =~ 0C(0)ORg4l, -0C(0)SRg4l, -0C(0)NRg4i Rg42,
- 0C( NRh) NRJXt ﬂ&&‘zdesc igyy phythe INGEHtIPPORA1, - SC( 0) NRg4i Rg42, - SC{ NoNR4i Rg42 5
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25  The present invention relates to compounds of general formula (1)



WO 2011/ 092197PCT/ EP2011/ 051060 - N(Rh) C(NR11') ORg41, - N(Rh)C(NOH) Rg41,
-N(Rh) C(NR11' )5Rg41, N(Rh)C(NR11l')NRg4i Rg42; and - N=C(Rh) NRg4i Rg42; and
each Rg4,wBgdlj09R942 and Rg43 i ndependently of one anot reT/EReo1008866Yydr ogen
or a group selected fromanong C _6al kyl, 2-6 nmenbered heteroal kyl,
C _6hal oal kyl , C3_10cycl oal kyl, 5C4_16cycl oal kyl al kyl, C6 -10aryl, C7
_16aryl al kyl, 5-12 nenbered hetero aryl, 6-18 nenbered heteroaryl al kyl,
3-14 menber ed het er ocycl oal kyl and 4-14 nenbered het erocycl oal kyl al kyl ,
where Rg41l and/or Rg42 and/or w43 taken together may forma 3-8 nmenbered
het erocycl al kyl residuegd¥ia a sRared G, N- 0- or S-atom wherein each
Rg4l, Rg42 and Rg43is optio y i ndependently substituted by one or nore
i dentical or 113diff ey ; and each Rh, Rh' and Rh" is selected
i ndependently of one ggot er from anong hydrogen, Cl_6al kyl, 2-6 nenbered
het er oal kyl , Cl1_6hal o rRC34 ocycl oal kyl, C4_16cycl oal kyl al kyl , C64
oaryl, C7 16ary|alky| 5- 12 nmenber ed heteroaryl 6- 18 nmenbered
heteroarylalkyl 3-14 menbered heterocycl oal kyl and 4-14 nenbered
heterocycloalkylalkyl where Rh 15 and Rh' taken together may forma 3-8
menber ed héﬁ@ﬁé%yclalkyl re5|due via a shared G, N, 0- or S-atom and
each R5 dengt [
independen??cﬁﬁ4@sgg a E@ﬁﬁ%no%%g ygggggﬁﬁglggggggﬁg%ge %%% aﬁgmgl
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C4_16c¢cycl oal al kyl,, 20064 oaryl, Cr7_l6arylalkyl, 5-12 menbered
heteroa?ylOrgﬁ%ﬁlﬁé%b@ng het eroaryl al kyl , 3-14 nenbered heterocycl oal kyl ,

and 4-14 W%%h@fésQ%m&)%béedee%mﬁbﬂfga gc%rl%aﬁw 3Rabmembéeaal |y being

substituted by one or nore identical or differéent Rh5 and/or Re51; and each
Rh5 denot edicwranytloalslyk agd atﬁornambemé hetetaatitybdpitinokd yendstittiied byfonone manot her

from anong oal kyloxy, -OC F3 , -0 CHF2 5 =S5 -5Rc55
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-S(0) 20Re55 - S(0) NRe5Re555 - S(0) 2NRe5Re55, 0S(0) Re5, - 0S(0) 2Re5,
- 0S(0) 20Re5, - 0S(0) NRe5Re55, - 0S(0) 2NRe5Re55, - C(0) Re5, 25 - C( 0) OReb,
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~\ ™ N - e- ~7 ~\ r~_ =\ 7 ~\ W/ ™ "\ r~7 ~\ /M~r< _ r—




WD 2011/ 092197PCT/ EP2011/ 051060 - N(Rg5) [ S(0) 2] 2Re5, - N(Rg5) C(0) ORe5,

- N(Rg5) C(0) 5Re5, - N(Rg5) C(0) NRe5Re55, - N(Rg5) C(0) NRg55NRe5Re55,

- N( Rg5) 1\WORgB#PE90) NRe5Re55, - N(Rg5) C( S) NRe5Re55, [ N( RgF)RRL@)j02FRed,
-N(Rg5)[C(0)] 2Re5, -N{[C(0)]2Re5} 2, -N(Rg5)[C(0)]20Re5,
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-[ N(Rg5) C(0) ] 20Re5, - N(Rg5) C( NRg55) ORe5, - N( Rg5) C( NOH) Re5,

- N( Rg5) C( NRg55) SRe5, N(Rg5) C(NRg55) NRe5Re55 and - N=C( Rg5) NRe5Re555 wher e
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t her eof,, 2 rfle @(ﬁﬂ@ﬂ 4de R ed from
anong r?;oldr gNQQh)F%@r)ffb& N 1"4 g;ﬂ%ﬁ Fj]@g ﬁgtﬁg)n)%er Lﬁﬁ[ecf(??ﬁ@?{k

C3_8cycl oa|w|[c((3)qmmgélm%& (a[di(ﬁéa]bNRﬁ‘(’:&%%l}oa[II\I(R]’)C(OmmRhNR((R)]ORg‘” CF3. - CHF2,
-CH2F, -CN, -NC and -NO2; and each le and le is selected i ndependently of
one anot her from anong hydr ogen, Cl_ 6al kyl, 2-6 nmenbered heteroal kyl,

C _6hal oal kyl . 251 n another preferred enbodi nrent R2 denotes -G _4-alkyl. In
anot her preferred enbodi nent R2 denotes -CH3 or -C2H5. I n another preferred
enbodi ment | e denotes 3-13 nenbered heterocycl oal kyl optionally substituted
by one or nore identical or different R5. WD 2011/092197PCT/ EP2011/ 051060



I n another preferred enbodi ment | e denotes 3-13 nenbered heterocycl oal kyl
conprising at |east one nitrogen atomin the ring, wherein R is optionally
subst i t utwo 2by/@e®7or nore identical or different RS an@CriePe@ilosRbo i S
attached to the pyrimdine ring in formula (1) via a nitrogen atom 5In
anot her preferred enbodi nent | e denotes piperidine, piperazine, norpholine,
pyrrolidine, honopiperazine, hononorpholine, thionorpholine,

3,9-Di azaspi ro[ 5. 5] undecane, 2,9-Diaza-spiro [5 .5 Jundecane, 2, 8
-Diaza-spiro [4 .5 ] decane, 1, 8 -Diaza-spiro [4 .5 ] decane, 3

- Aza- spi r o N&R" )QKN RQRAE —N(R! )@(mag”é AR )@m& OSB .. 5 ]undecane,

2- Xxa-9-aza nd aza; spiro [5 5] undecane,
108- Aza- spi Nﬁﬁ?‘h&é}ll&@é\ﬁ‘”}ﬁé g@\o\) %nz decane, 1, 4-Di oxa- 8- aza-
spi ro[ 4. 5] dg&AR¥, RS ; RZAa P RED 1ﬂo§pen&hﬂ5d@f@l@caaﬂﬁler dendleshyAzdzes R a%rdu@

do decane, 9- O<a 3- azaspl ro[ 5. 6] dodecane or Triaza- szl ro[4 decane

wher ei n | e stlsctepfiopnamens Sutsbel.t2u é@ﬂﬁvfﬁt@d@t%@aﬂ%r& shaboatleyd.4Fs- loﬁychllaﬂ%’ér ent

R5 and er, 1.di (1) via a
ni trogeﬁhat 6'#?%%@ qkﬁla ot 6éP£¥f %F'é? ?yelg}églhg]olglIﬁgnﬁﬁér%ghétgge%ﬂgeﬁt ly of one
anot her demwniisrél itaupryhdiyec3-ed rﬂelhﬂiéteﬁ%tkgo@aﬁ)aand/a@d 4Rh5nerﬁ115tﬁieceac h Ra5

i ndependent|y of one another depngtes hydrpgen g4§ p selected from

among Cl_4drigacychalsyladiherisic Re é‘ﬂl@‘éﬂr al(%ar arf%frher oay fm §1 . cr4
6aryl al kyl 3-14
ng%e?edyzgh%{%ﬁlgg%gﬁ%gfﬁcﬁﬁ@ gégim Zla 2 %ﬁer ed’ Eﬁeir%?y% glgl()véle}l% rﬁi CP

wher ei n RaLRgé)lpRgﬁ raalulleg heop@ormﬂbsﬂdepmﬂ@dtljayuhmmtm bymteeonrdnﬁnud@abalmr

di fferent E]gé and each Rb5 denotes a suitable group and is

sel ect 84 i AY&FeH i“}fieof one another from anong =0, -OR 5, -0CF3, - OCHF2,
=S, - NRCSReaeh hq{bg@d‘lR 1@&60&%@ gﬁ%%f arfeMnothek ﬁl)ﬂ‘leam r%fhg/ ?oig%

-S(0) 2N eRc55 °q0) le, - N eRc55, - C(0) N( Rgb) Ole, - 06( 0) NRc5Rc55,

- N( Rg5) O 0XRe8&lkyl, m(d:@smb@r@yl zacs)alkym(@agsyl@el@yb QG@CYGIMIR@SSS@(@)'WE}Q@ES

where | d Kk h h | al kyl
Fosi due vi 3 Har etcryy 210 MR g i SRR e o RN s

i ndependentsl y4 ﬁ%m@@@d%@@%cﬁcgﬁloﬁ‘lﬁpp&ﬁlﬂ Mﬁfeﬁ%&dﬁete@o@fcw&y%kﬁc&ﬁ&ethOm
anong G _3 al . ered heteroal kyl, C _2hal oal kyl,

_7cycl dal kymd &o@éery_me@ﬁway S dndrraenkich beteiosnlylkyl sidpe Wﬁr@tﬁéﬁf@d C-,

het er oar yl % Kk #Q,ﬂryl%gber ed WO 2011/092197PCT/ EP2011/ 051060

het er ocycl oar menber ed het erocycl oal kyl al kyl, wherein Tel, RCS
and/or R 55a¢mﬂéﬁﬁmmgryupmlémmﬂrd>mahﬁ:ingglaéuﬂnﬁbli Rt ed by one or nore
identical or different Rd5 and/or el; and each Rd5 denot es a sw tabl e group
and is sel &a¢eR iiRdrnsRdRNEROf Pe pnsher depeienBYdrpeiArS: gifreheplested freyp amopeyis,

Ress. hal ogdit kYR merfbEt herdsiii, CuREMy, THRelas R € TR Eyande>
my foem acgq(&rﬂe@béa@wlmx 1 Qoymilatddhersrosiytivel Vinambeslaredug ikl 0- or
-altony an es an | enaen or O en 5
ydr ogen or & Grugyed BErEETBaTY F ol ngBEtF heagrypatcdi Bl afgren R
prop-1-yl, Pﬁéﬂa‘ll@f-ﬂeﬁ{g’ su%ﬁﬁutl%ﬁﬁoyflone Q%'Fn)()ke 1db§t?cal Qluﬁlﬂerenﬂﬁt’wm Pty bind

et hoxynet hy net hoxyet hyl, cycl opropy cycl obu cycl opentyl,
cycl ohexyl eadyB mnoipyamltt&wd gropheny s, sebemymdepwi;ndy o ompanetier fiore,

pi peri di ne, rol{ dines ah fury nd tsr a cs)pyranyl
wherein el anf)oé Eand/ or Re égaﬁ%%@%%em‘% %E ﬁ’al% S el ngﬁsﬂb ut ed by
one or 29Dr eNNRTIRIE NMRYBHOINRT RITE, RIRSRENdONR erN pl°5ﬁafésn RL. 5
denotes a sui tqbl gépup an |n each case is sel ected |nde endently of one

anot her fro halogen, -6EH3 CHEFo.CEIHEF . “(@GFNC.-QfHE2;S(P 3Yam;NOgF3,
-CHF2, - si ad § #er denotes
hydr ogen or é gr%u @ﬁeécsgdﬁ i §g®0§ gl)zb al’ky FG) -6 nenber ed

het er oal kyl-S(@BNBEREP paDRED)IR BLM(GﬁRﬁer@SKO)mE‘iSo@B{DQNRI?RF C6_10aryl and

5-12 nenbered heter, I re onal ubstituted by one
or nore ldeﬁ}&(@&ﬁ%?ﬁéﬁﬁ:@’%ﬁ ﬁRQi{(g 68@ %Rréi)g I§ect ed Y

d t iSh @@(ﬁ( 52-4 nb d
haroP e ty(%gG(R@ijﬁFo %(d&s |oar cng_ t %er ed th R 25310

het er oal kyl 8cyc ter aryI 253-10
nenber ed heceﬁ@HyNRﬁarWocaﬁiji 4@cc@)ﬁme@@(@)@kﬁcy@wa)wfmskw In

anot her preferred enbodi nrent R1L denotes piperidine, piperazine, norpho

l'ine, 3,9-D aza-spiro[5.5]undecane, 2,9-Di aza-spiro[5.5]undecane,

2, 8-Di azaspiro[ 4. 5] decane, 1, 8-Di aza-spi fo[ 4. 5] decane,

1, 4- Di oxa- 8-aza-spiro[ 4. 5] decane, 3,9- D aza-spiro[5.6]dodecane, wherein Rl
is optionally substituted by one or nore identical 30 or different R5 and
wherein RL is attached to the pyrimdine ring in formula (1) via a nitrogen
atom and each R5 independently of one another denotes a group sel ected from
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each Re51, RCS and Re55 independently of one another denotes hydrogen or a
group 15sel ected from anong nethyl, ethyl, prop-2-yl, prop-I-yl,
tert-but yWo 288109197yl , butyl, iso- butyl, methoxymnethyl pCetEreoayetohy|

met hoxyet hyl , cycl opropyl, cyclobutyl, cyclopentyl, cycl ohexyl,

cycl opropyl net hyl, phenyl, benzyl, norpho Iine, piperidine, pyrrolidine,

pi perazi ne, tetrahydrofuryl, tetrahydropyranyl and 5-6 nenbered heteroaryl,
wherein Re51, RCS and Reb55 independently optionally being substituted by
one or nore 20 identical or different RIS and/or e|; _and each RIS denotes a
sui tabl e grOGENBAINRERES] (ORI nSEHONABHL +FCENNRIR AnoSGEYRY MORTRdng =0,

-OH, -OCH3, .- &0 S F2,. < : < (F3, -CHF25 - CH2F,
o wher o N8 EHRR S5 IR Fog T I o B aR R ber od

het er ocycl aN_t\HﬂS)N(gs-‘iS;@(@)Rﬁg_p[@(I@RéqiN@ﬁa{W,5.1\QRg59c(g§Rég ONTR&yMHOAT° each el ,
|l e and Re55 independently of one anot her quotes dirogeqﬁor a group

sel ect ed f rdMRaERIORet Y(R*S(ARR", pNEYO:R/ ]2, - BPIXO)IORT er t - but yI |

“butyl , i ¥ | et byl tshl o & thyl,
oyel opr oy Uy QAT L TR CISIIER Y g RIDIBR ey TR IR Ry
phenyl, benxyks’) Py NESIR ™ rax o COMeR=" PN RERI"di_he(R=PMRSHCADNRERi*per azi ne,
bnot hor _derBES BB o R A R R e o TOGDIH. Lot hyl
2yl oty Bty | E@@ je50- but yl , ’
ﬁé?ﬁoxyﬁetH&p?pvé¥%g§%$gg5?3%3%?%2%@%&1 églgé e 28§§ﬁ§ﬁh§|y met hoxyet hyl ,
cyel opr ogyI—N{W@wﬁfmﬁ}@,yﬁﬂitc:ﬁ%)!ﬁt(@b]aOBﬁicmﬁ&)ﬂ(NRé?)ﬂlffﬁg opyl methyl,
enyl, ben s o ings.  .pisper [ ne, piperazine,
Dot anyr of b ) O Bty e e hyRE SR A TR Y R o ot - 3
denot es C6_{0af )N S* JReRBEDEAGE: RET 65 Har KT (AQRIh QRrInYaySidRs iyt ed by

one or nore identical or different R4; and each R4 denotes a group sel ected
f r om anong nRanbened) ImterRiyslallayldesadushviRa shardé fende fit-loy Seftomnandanot her denot es

hydr ogen or soups select edesdsr.om anpn t hyl . et hyl rop-2-yl, prop-1-yl
o cycr opeigy R R eag RS e RA TP L ot g SR oS
identical Qglegtied fi@hPithor3C ARMKYR I -RaftmbRAd hbereaRYl, 8@6lﬁmﬂiﬁ$3§o%ﬂl&%
group and is selected independently of one another fromanong -OH, - ,

- 0C2H5,15 - 0€h3seycloaipialkyl NRada Re 42,1 sahdilsle A 1 2-rapgberedhiptom-arghpHS - CN, - NC,
and each Rc4, T I ngd Vi ) ydr ogen or
2"aroup. optTSATHY P el R s Qs B AT G RIS R

sel ect ed f henrasyologlki it hyhereiatehyd REAIRPREYdnd/@rRP> 3ptidnally deingbut yi |
sec-butyl, butyl, iso-butyl, cyclopropyl, cyclobutyl, gyclopenyl,

cycl ohexyl ndeperilsatly yubstigiedibyersg mons jdrngicdlear pitferciedR hgad/et Byl; andheny!  and
pyridyl wh | IRy ; A2 i i
substitute§5§§ﬁ0E%%8$I§§?%ﬂﬁééﬁyﬁg§%m&?gggggggg%%%ﬁﬁ?Bgﬁﬁgatﬁﬁg%Bﬂg1 and
Re42 t aken atmoge e r-OREY (i ohatvakBosy, mEder edCHEL er-BCySRAIRYR™ r-8¥0Rlle via a

oo e I RS R S
-OnPr, - 0C'ﬁ%}ogerquﬁgicﬁB?%ﬁ%?5CN?LIQQ,GJ®CN,C@%N;%,2+NOQE@F; -NEN and each

lel and | e2 indepen bntl¥ of one_anot her genotes ﬁygrogen orsasgfoup
sel ect ed 256fQMR amdQ)ORT hyl(0)&R hyS(OROBS FSEDNRIRS P, 2S¢ NRERTZbut yI

'bt |, eS- S t IS, e LS biﬂt e t es
vl ohexyl - ENSe gt R e EAT R R OB R o RS ARy E e o
and Re42 t ake0)ORYetO@)SREY - YN~ -TROPAREYNREREF 0ay(O)B{RYJOR®si due vi a
a shared C, anot her .preferred enbo

N O- ar S-atom s N di nent R3
denot es 06 —CONRSINBA&R B, 10N e € (NOEBNGaR/T’; ~Q663IR onQC(Q)QRbst i t ut ed by

one or nore hoal i epen he esgash aot

2011/0921979 Oif?gg{%%%]g}OUQC@gFéiggdﬁfrb&?gﬁﬂng’ﬁgﬁgﬁgﬁgg; and each
Ra i ndepend8atdWRITROheSaMRNENR IRNO-@4 REYG(@®RED) -D[CORYup sel ected from
anong nethyl, e r op- 2=yl Pzl -yl ,s. C ro , and each Rb denotes
a suitable'ﬁpaﬁﬁgékaRgg;QG%E%KQBQ%Hﬁéﬁ@%ggﬂgﬁ%gggagﬁ%{another fromb5 anong
-OH, -GQgH3, 3 35 - , 2 Nﬂﬁz{g@ dﬂl—l_(;%@s, en, -CF3,

- CHF2, -CHZEﬁeggkﬁ]FﬁQEEOtﬁé$&§5§¥%¥?§bh%nbo |ﬁ%ni Jg ﬁgg phenyl and
pyri dyl optiNSREDSW)RIDSIN[SUDRR by - @RS )S(ONORE, iNRTSCALNERI’f f er ent R4;
and each R4 denotes a group selected fromanong nethyl, ethyl, -NH2, NHCH3,
NHC2H5. 10 In a nore preferred enbodi nent R3 denotes pyridyl, optionally
substituted by one or nore identical or different R4. In a furter preferred
enbodi nent, R3 denotes pyridyl, substituted by one or nore identical or
different R4, preferably each R4 denotes a group sel ected from anong

met hyl , ethyl, - NH2, NHCH3, NHC2H5. 15The present invention also rel ates
to the use of the conpounds, or the pharmacologically effective salts
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The present invention also relates to the use of conpounds of general
formula (1) according to the present invention for preparing a nedi canent
for the tweabmmei19and/ or prevention of cancer, infectiomrsT/EPadiliaswat ory and
aut oi mune di seases. The present invention also relates to pharnaceuti cal
preparations conprising a conmpound 5o0f general formula (1) according to the
present invention and at |east one other cytostatic or cytotoxic active
substance, different fromformula (1), optionally in the formof the
tautoners, the racemates, the enantiomers, the drastereoners and t he

m xtures t hAYBBHS(@BIRE], H\Lﬁ]&g “WHQ)ORA, I-N(Rgﬁ)@(@h%li e OUREWCEANRT Riccept abl e

2ppl v, unl Z&Rg?ﬁ@ﬁf% e NN N UGN Ly Sl
case saturaj gﬁ)@t@@twsammgsﬁcr@w =RIRG(0)BRe*Dy NGRS ACRD| IR | C

hydr ocar bon grou al rou his includes saturated al kyl
gr/oups and ﬂ%ggsﬁ[p@r(ﬁ’g]eﬁéﬂ?ﬁgnﬁﬂﬁ)&ﬁ@)]a@liyrwI-N@ﬁQ{beNRNnghyl subst i tuent/s are

in each scas fof hai 5 at 2 |ch
have at Iea (i rtél((ggﬁ%}lg (tl)@r?glﬁ’l(l )gﬁgwwﬁsagg ﬁﬂ%n’t Iéyda{rigé@ n |n each
case strai gN(R%)”(E(NRgE?DNRtSRFfé b@diTN:bm(sﬁf)NmﬁééF %kmlRéameﬁResmm Rfave at

| east one triple bond. The term heteroal kyl refers to groups which can be
deri ved frérheartqtgatheaénadefprrﬂéé Spsdered het%oofyﬁ@&dégqmdélerrsaea Hpredept & Hy one
or nore of trﬁ CHB in the hydrocarbon chai ns i ndependently of one
anot her by the rou OH, -SH or -NH2, one or nore of 20 the groups -CH2-
i ndependentchgh Bf' ,dRf lh“lslscntnldd{es%mdbhmdgntd)ymﬁone(hnptheﬁdemxtes—hyﬂicqgemneagrourpore of

Lhe or albs scBli By PrRsB cumIREE SRETSTeaTrac o hoTgrotd CosehylBhe
group =NH qr, 1&9@1091‘1{#5'}1@@ @Jloér?F(Er@%WﬁkWSQZ th&iBbGEPHRerbardyl, Mg hRnibRral |

only a maxi mum of threé het er bat ons may” be present in a héteroal kyl, there
must be at hetszearylafel, 3- Hambmheradbmemvrleelhyltw k4 gembared bet ween two

ohoh ot e R B S K R P R PR S B S iy iggne 97 ouP & @

defini ti on/igRpbiehilpRubstiantd@bkyhe sMadreh@ingic O kiviferbs RBARI/GPRYT; dnbe
sub-groups of saturated hydrocarbon chains wth hetero-aton(s),

het er oabkewyth BAdlcnetert siaklergrpup o incaghyeash é sclastadiindepcadentlyiod one
straight-c s2bpa YoRe: d out qpkf2 a

het er oal ky{&ﬁ{)@eé%%%oseg@??’b?igubg fnt%h%%ﬂa}&{{’ﬁeosuﬁst |(§HF oﬂédmay take pl ace
i ndependentINRT =DIOR N NINRE; RiEH, eI&INbRIE){S(e))NRﬁstgSQr NI RSUDSONRETRY;, at al |
t he hydrogen- casr rﬁsg gSpxy en, sul phur. nitrogen and/or carbon atons.

Het er oal ky-N(RseN Otk &d 34 - TiFre ~frblEe dt N NCsBSN reNt N6k h
through a car don atq\rn %Rkwogﬁg)@gbﬂet lagson% dr2e50 gﬁzwas\(oﬁtme@snpl e, the

fol |l owi ng represent at i ve orrpou are ed yl’am nonet hyl ;

di met hyb am-SE8LMNRE R HOSIOHRY rrdsc@)mﬁtz,, ~O5(@)BRHY -aB{ QDR MREY;

5 di ot hyl S YOBRBy 1‘53dLﬁ’@ﬁﬁzW%ﬁﬁ%'c<o§$§tﬂ§r2§ﬁ%%ﬂﬁ%°py' |
(1-di et hyl agioyy R@#)ngﬂﬁsSdutt( %N?(W YosReet hyj })rRhSQ{]}etS?yglﬂan@
(1-di et hyl am nopropyl, 2- diet am no- am n ropyl );

di i sopr opyI—@rﬁN@éﬁNﬂiﬁ REL- @G(QOB opyﬂ(é(ﬁi)ﬁ th;@C(@)SBig Q@gﬂiﬁw "noet hyl ) ;
bi s-2-nmeth i 253 t h g t hyl ;
3 122 (o mertSTOR Ao B ) R e TS oy P O oot hyt -
2- hydr oxy- escmRhSﬁﬁm%?ﬂtg&yN(m‘ﬁ)d(o)Hét hmrxc(omgﬁq%yN(@de@e(y)Rgﬁet hoxynet hyl ;

2- met hoxyet &l at es L0 al k upg erein one or

h
nor e hydrog@yfRalQ(ﬁtR AR eﬂ(&céﬂ(ﬂay)@@)@gen—%\ééwq RSaREy! i ncl udes bot h

returat od oty sapee, Snegentet el Ngop e uylog oo, such s

2011/ 09219 7REH(ERIL/- B@R@WO)WN(RW%R?@?m@@[S@ﬁMCHs
- CF=CF2, FGH2CH3 and - CHFCH2CF3.

Hal ogen refekgggaxp C@b ﬁ@?héﬁfgxﬁﬁe’f%@%d*%@ﬁg%%%%r i odi ne at ons.

C _3halsgal k hsj ﬁ s2hes3Ci o 252 BBy 4523 meant a
nono oﬁ@brcgﬁg’bég o?ﬁg ?roc]ggggﬁangk%?ﬁqﬁe]%he4¥|n (gggﬁzn#%ay be a
sat ur at ed H[N@K é)c(om]@m%/eﬁ\r(REo[d(@s]aRtf? a@é{cuc(d)@mgé%r}gm(m%)[qagzomﬁr ch may
optionally al so contain double bonds, such as for exanple cyclopropyl,

cycl opropenyl, cycl obutyl, cyclobutenyl, cycl opentyl, cycl opentenyl,

cycl ohexyl, cycl ohexenyl, norbornyl and horbornenyl. 10 Cycl oal kyl al kyl

i ncl udes a non-cyclic alkyl group wherein a hydrogen atom bound to a carbon
atom wusually to a terminal C atom is replaced by a cycl oal kyl group. Aryl
relates to nonocyclic or bicyclic aromatic rings with 6 - 10 carbon atons
such as phenyl and naphthyl, for exanple. AryIaIkyI |ncludes a
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t et rahydroi soqui nolinyl, isoindolinyl, isobenzotetrahydrofuryl,

i sobenzot et rahydrot hi enyl, isobenzothienyl, benzoxazolyl, pyridopyridyl,
benzot et naibyedriaderoyl , WO 2011/ 092197PCT/ EP2011/ 051060 PCT/EP2011/051060
benzot et rahydr ot hi enyl, purinyl, benzodi oxolyl, triazinyl, phenoxazinyl,
phenot hi azi nyl, pteridinyl, benzothiazolyl, imdazopyridyl,

i m dazot hi azol yl, di hydrobenzi soxazi nyl, benzi soxazi nyl, benzoxazinyl,
di hydr obenzi sot hi azi nyl, benzopyranyl, benzothi opyranyl, counarinyl,

i socoumarinyl, chromonyl, chromanonyl, pyridyl-N-oxide

5t et r ahy dr oQURKAIG(OYLNRE!RYUr-OGUCHILORA . i EF@GINRBIRF dny | |

di hydr oi soqui nad. i osgli k § \Ayd, di roj pari nyl ,

" soi ndol | ngh%@, )Fg@%gﬁ‘oxéﬁivﬂg, EY Aot i?ﬁ@%&@?ﬁgg% "\ oxi de,

pyri m di nyl \WROYCARPIRFUARIRYHCINFOX) LRSI RY T, @Rl ONEC R OWNIFERS; and _
qu!nollnyI-N-oxgde 1IﬂQ9H§$;N§$XIde,SLndO|Iny|-N-OXIde, i soqui nol yl N- oxi de,
qui nazol i ngRcNREX RS, RGGIRIOX RET pd RE drdapendqsbly iodpag prpher depstegleydrogen

i d Lyl - . . ' i de. : i de.

| gz oL o O B RO AP ! S8y ARAO B, Sty

benzot hi az@;yjcybloakyt] €, g tiahlity LEa 0| Ol Ny 0K, dary gyl 6412 mdmisrbdiBsteroaryl,

oxadi azol yl - N- oxi de, thiadiazolgl-N—oxide, triazol yl - N-ox

i de
t et razol yl On&serrabered daterranylalkyh anii menbspdibetgingycloalkyl and 4-14 membered
benzot hi op = < GinQxi : oapehaRky| penconpes -cyclic
al kyl grou%kﬁﬂ% 8§%§ggﬁ§g?g§gﬁlg?%ﬁ?ﬁ%%ndI%Sfg‘a’%argon atg ‘“%gggﬁPg to a
term nal Cimtepondently selptingedibypyncaorheoreridativhl ayrdaffipenttR brodycl oal kyl
rel ates to sat Ugsat hssunsatdds at ed, non-aro i c.nono-, bi.cyclic, bridged
b cycl 18 oreaahRr oS o1 e R Be s Brspiebisi giependondy GEPBGHOEBHEI #Piigh | nst ead

of one or MYARERAIMQRILIL OB meAbEXd MelefdMal ABhaBHKYL, @S, RivElbAEeN, oxygen or
sul phur. Exanples of such heterocyl oal kyl” groups afe tetfahydrofuryl,

pyrrol i di nyscopylonklylatigil, Cairm, dazehyldkply 5;12imerdbered hetytoarybya-a% olcimbiered! |
pyrazolinyl, piperidinyl, piperazinyl. .indoliny i soi.ndql i nyl,

ot phol | ny e RPEHTbst4 mORESkE hmbesrbRR R L B R

honmopi per azifeydcyclBem®taniyeradphol i nyl , thi onor phol i nyl - S- oxi de,

t hi onor phol i nyl -'S, S- dj oxi de, tetrahydropyranyl, tetrahydrothienyl,

horot hildnoreptfoR( AYd RS isselresd tdependantdl ¢fdmesngther Gpmyparangyhydsoget |

di hydr opyr rol 5di h ' ¢ di yridyl, di hydropyri m dinyl,
dihydrofurylfM%yaggf%gégéﬁgﬁ?%ﬁ%p¥%ﬁ§ﬁbg¥%%ggyI-S—oxide,

t et r ahydr otoptiemly-io 15 diraxif de, prodmigs, hhotantoplead, itlytlacdnad, e, enantiomers, the

2- oxa- 5-azabi cycl o[ 2, 2, 1] hept ane, 8- oxa- 3-aza-bicycl o[ 3.2. 1] oct ane,

3. 8- di aza- Kias{FEvaspess. she piodugs and thegnigfuissihgiced; anépptionally fispt ane,

3. 8-di aza- : , - gl aza- bi cycl o[ 4. 2. 1] nonane, 2.6-di aza-
30bicycIo[%ﬁ%&%kﬁ%%gﬁgghgggeﬁﬁgggéggg?g[5.5]undecane,

2, 9-Di aza-spi ro[ 5. 5] undecane, 2V\D2011/092197PCT/EP2011/051060

2, 8- Di 22a- dprpocifted ShbabmeanteR”™ dendtcBiagzeupsysiacted[flom Binodg bpdreger8 CAzakglpi r o

[5 .5]undecan - Dijoxa-9-aza-spi [0 . 5] undecape -Xa-9-aza-spiro [5
LS unecand Belo R B¢ PatRuliGh caeinio Mg TAE ] R Ficerdf gt

2- Oxa- 8- aza.(oRpi IQRIK . —TIF; dac@apg -CH, B noxai@an@290shhio [4 . 5] decane,
3-Aza-spiro [5 . 6] do“decane,-é ,9-Diaza-spiro [5 .6] do decane, 9-Oxa- 3-
5aza- spi r o[cacieRUBRG Ranie selpeted indegeniienthzef ansianethar Hpaieozang hydrogen, Ci.

Het er ocycl oal k Q non-cycl i ¢ al kyl group wherein a

hydr ogen a?%%Y%g%hggkg&ghgggﬁgﬁq%séﬁﬁgﬁgﬁgkIy to a terminal Catom is

repl aced by a heterocycl oal kyl group. The followi ng Exanples illustrate the
pr esent2si nueahétber prefehroditmbediehtRF denatdss-GGaypleyl. 10 General Procedure 1
(GP1): lodination of Pyrimdines or Pyridines A solution of the pyrimdine

oY |9 B R oS RD,S 2o S (10 0 1

conversion of the starting material is conpleted (2 - 6 h). The mxture is
poured on iigenQR&! Refced embadithcht RAH&RHN I3 AcfibétdRtPdcyelontkipgsadlgnd 10
% NaHCO3. The precipitate is filtered off, 15 intensely washed with water
and dried @nbisitutodbyang et magddentisel arrdifercprBduct can be used wit hout
further purification or is further purified by chromatography on silica gel
usi ng a CH2C12/ MeOH gradi ent. Ceneral Procedure 2 (GP2): Sonogashira
Reaction Method 1: 20The halide (1.0 eq.) is dissolved in DW or THF and
0.1 eq. Pd-catalyst (e.g. PdC12(PPh3)2 of Pd(PPh3)4) and Cul (0.1 eq.) are
added. Subsequently, triethylamne (10.0 eq.) and finally the al kyne (1.5
eq.) are added and the reaction mxture is stirred at 65 C. The reaction is
nonitored by LCG-Ms. If the iodide is not conpleted converted after 4 h,
addi ti onal anounts of al kyne are added in small portions. The product

o o -, r . o o I Y 3



and the reaction mxture is stirred at RT until conversion is conplete (3 -
16 h). The solvent is renoved in vaccuo, the crude product is dissolved in
et hyl aceveteliameidyrhe organi ¢ phase is extracted w th waCemEP20ihe®swsgani c
phase is dried, filtered off and the 15sol vent renoved in vaccuo. The
product is either used without further purification or purified by

chromat ography on silica gel using a DCM MeOH or (cycl o-) hexane/ et hyl
acetate. General Procedure 5 (GP5): Oxidation of a Thioal kyl G oup The

2-met hyl sul fanyl -pyrimdine (1.0 eq.) is taken up in DCM

met a- chl or dpendsberzuiferred ambadip@nbReEdenotéss- Al tethbared heweoqyeb)@tklybn mxture is

stirred for one da ction m xt i

ond concentPRPEsTEAt lrauoat g Rolbmst Gk i g0 ThoetTRlTE Rubttd Bher
purificati @e oSaRes AentaPeLaeeRNPR{ RBWherblhar 'eigRRLdNCE téu@wlhﬁam@ﬁngﬁn
2-Sul fonyl pyrim dines wth Am nes 25The starting material is dissolved in
NVP, an exdessilyfl)amg naitiogemaf@dd and the reaction mixture is heated in the
m crowave at 120-150 C. After cooling to RT the product is purlfled by

Nucl cophi |1 RS L e B U o ARy A Rie PR s RELORACT o0 1

The starti rpgrrnhdlaella)hndp@edézsr&ohwmdnbrpmm thionexgediac,d,9-&iaze i s added and
the reaction 5 m xture | heated IT Te mcrovvgve at 1284 150C. After

cool i ng t o SRIOlPRU Biise Riagarpnirql e pylesape HpP Blastoiedt- 2ldecaps, a ni xture
of starting maf%'sﬁiroﬂﬂ?s]é&%h@@' Md LpdoTS %ﬂgﬁgca%,'af—,@\m&h% Lgaction mxture is
stirred for’ C. After cooling to RT the product is

ei t her pur|sp1r@[d denmaq@; éﬁ)xal—!Pa@ e[ b JurRBycape, I-Osa-Seize-epiro(iSsS lnedeoared under

duced . th i d t ak little MeOH if
necossaly) Tant oL hEarer -G Thel B Pty b b fe ol vent the
residue is s%r%w&ah@ 3WRE£LE uf%)'DSi 6%%@&@@ 3 @-@1%%?%?5 FlaB8Rahs eBkd-aGked

twice with he conb |ne organic |ayers are dried over MgSO4 and the

sol vent i s spepidvddodenensrorrletSdedza prisd hSddogans) mhnrgntReISd&o@pn@b' q@b@tdu@d | f
necessary the 1 t ki zed.from,A I r
(&5). Saptob Ry S bRER et BLOEFTURERS sfE MR RO Bl R e

di oxane, 1.dfoknfulee@) viafa ditrdudiedbinar e added and the nmixture is heated under
reflux until reaction control shows conplete conversion of the starting

material . The roduc either precipitates fromthe reaction m xture and is
used 205w tI’PIB’ERt ggurterrehsmbpdiment BatquPF@F’étbéo%‘?nec?élﬂt LASI9ES AOWUr i fi ed by

chromat ogr J SCRHME R o Am de Formation with Amines A
m xt ure of %gﬂa%dﬁ%nfr%aé:kl ngq}rér)at erlaa 0 31 nmmol TBTU or HATU and 0. 42

rrrml Hueni g’aeh R¥seddpendentlly dﬁwﬁé)amcsh@’tdenotedhyctrogdh Gnargroﬁumemqweﬁm)mwnﬁmgl

gt - Pur (kT G TETREEA SP REH0R o 25 Rl K VEYRE PRI el i ng o  er

evapor at i on_pf mbheei3@h¥RRa 1hét1@%%&%%&1&&%%1au@@mhe%{&%dure 10 (GP10)
of

Am de Formation with Acid lorides To a m xture mpl of starting
mat eri &0 aﬂndteﬁicypha&mb@ndé 14 rb@rgberﬁﬁh@temmtwkylg&abmr@n RS’ ontisinalici d

chl ori de. mxture is ver. gbsght T, The solvent is
cvapor at ed aitg ERapEE ot PERpLaRH(chl FrfYSh BB PR il o racer 1 al | <

WO 2011/ 0923&/RCTdRbR0 4 14iRbld uf) lahd ﬁrs@ﬁ:c@aﬁnc@wndehﬂy oeetd droftgr $@hUt i on 1S
purified via preparative RP-HPLC vyi el di nﬁcs fier evaporation of the sol vent

the desir edmongdtstORG O, ¥ Uﬁe NR™RGRimjogewr €& : FétHRt 1 dhFar €N

I socyanat es 5 tar I@(Ioﬂﬁ@g 4i ut

Hueni g' s bagg@Iét nﬂs@)u]% ({(Ogl\ilig ed’ 0 g) d(bglqc;ﬁgnate reaction

m xt ur esi s -SIGONNE B ey N{R@SI)C(@)R@IN(I{ﬁﬁ(@QJNénN(R%S)@@(a)p)R‘at ed and the
residue is taken up ip 1 g%]ltzle material is filtered off and
the resul tih s)ﬁ(ﬁﬁNBanssf Yib?@ﬁ e%P‘c epigestheyeRBmp ESenbsTag after
evapor ati Ofhofifod, BRISPIARAL VNPSHIRY S8 POOGUSionfaRgr al Procedure 12
(GP12): Urea Formation via Pre-activation of the Amne 10 A mixture of 0.34
mol ami ne cactdRY, R anrbR“ﬂl;lrMepﬁaileb‘dylyf ohd another demtesrtg/dBagdq onagtoup

1, 8-di azabi cy 5. un ec 7- i S stlrr d f n.a 0.32
ol of ot PRSP Cr e oS e s BH: CrBlPudL G riRur e s
heat ed 53t 1QQ,a6yif S’flOJmé?nBe?eci RQcrBhS/, Wﬁemﬁ@&d%@ie&’&%laﬂél sVAPQEAb&Edand the
residue is taken up in mL DVSO. "I nsol ubl e materi al filtered off and
the resulting solution | S purified via preparative 15 RP-HPLC yi el ding the
desired product. Ceneral Procedure 13 (GP13): Am de formation with carbonic
acids A mxture of 0.62 mmol carbonic acid, 0.93 mol TBTU and 1.2 nmol
Huenig's base in 2 nL DMSO is stirred for 5 min. Subsequently 0.31 muol of

starting material is added and the resultant m xture is stirred at RT over
night. Purification is perfornmed via



20 preparative RP-HPLC yielding after evaporation of the solvent the
desired product. Internediates A A-la) 6-Mthyl-3H pyrimdin-4-one WO
2011/ 0921w0oRaT/@PA011/ 051060 100 g (0.70 nol) 4- Hydr oxyP2TmPe@iafps ®me®- net hyl
pyrim di ne and 300 g Raney-Ni ckel are suspended in water (1000 ni) and the
suspension is heated and stirred under reflux over night. Full conversion
is detected by TLC (10 % MeOH in DCM. The catalyst is filtered off over
celite and the filtrate is evaporated to give crude product as a pal e green
5solid. The product is used without further purification fqQr the next_step.

A-1Db) 5-1 odetetoayelohlklyt Btd-4y9 inmeinthicredhetarecycitelkylalkyly wherewdR Gt RGrendfor Rf>y

(0.64 nol) .4: hydroxy-6-nmethyl . pyrimdine in acetic ,acid, is,added d27 ¢
(026 ol ) iGBEHISRLY SRTgILE beirBrbletef By phe RF ROt RN BLef BRCRERE ] Peg
for 1030 haali/oRR*Undnd all starting material is consuned. The reaction
mxture is diluted with water and the solid product is filtered off and

washed wi t [fadoBi Ldenetes @ seitabiagreus endisisglected independentx obere anodiian &onnf t er
drying, ;th iLi£d Ry of L t ai . b _spLigl, ¢ , 60 9
an o’ 3 oSaRRS RO O P i OGGH FIOIEE - ERr? R, PORI EReel (¥l

4- Chl or 0- 5-i0wia; EOCHFRYINRIYVR P irhdioger, 5-CF; A-CHIBpedsi,pn—ON, 8fcig RO adB8RMDI )

4- hydr oxy-5-1io0do-6-nethyl pyrimdine in 600 nL POC13 is heated for 1 h at
90 C. The ragatogsiharinay fpempd-¢msaricldetaoqsbdy! Fetliesd pivsed = Nnl-t he
residue is oE’@é‘a[t@rﬂ- It o crushed ice. The precipitated solid is collected by
filtration and washed with water. After drying, the desired product is

obt ai ned asach RI,iRf* 204 BY” indefSideptly D 20ihdho0ado7RETAERE0 bl @HLP60 A- 2a)

6- Et hyl - 3H pyri m_di n-4-one .9 0. 58 | ) 4-Hydroxy- 2- ner capt.o-6- et hyl

oyr i m dPne SQKEcS ﬁ@ﬂwwﬁwg et e?r%p-%ﬁgg?émé- i fﬁrf-ﬁailfﬁrse@@@@ tyl S¢he
suspensi on p | NEALSH rAfRy ISEths XRR(HNARE ORI, QHE; i @hlobufsill | conversion
is detected Eyy TLC %’10 &,%OH}?%%A. Thg }éygt%?éygég% (%i@l tgr}gq of f over
cel i te and cydlepdntylt exclahcksl, eydpmenyladtityd rdiewy, benasle ppridduaorphsliee, pal e gr een
solid (70.0.9;.,98 % . ..The product ,is,use i t hout further purifi.cafdion for
The next _sPupTide, o ud B FRARARS PRt it A R A GE B o

sol uti on ofR*7Gndol REShdbminiettynyiionxly Beifl BytlstiRiyéd B9 SHNE rhdtre dgtitl orci d i's
added 127 g (0.56 %D| | 3, portion wise at RT within 15 mn. The reaction

i s stirped diferedR hagg/oRUrgd| al | starting material is consumed. The
reaction m.yx 8 i i . i r e i i iltered
of f and was ﬁ%hg’k WdteﬁOtg%%%%%%%rélrﬂ%%@tegago Su[ﬂsl S()eze%kégqlrl@ér}?%gge%tg%(:ozgééi odi ne.

Af ter dryi ngeththiom@siohge-Qpr-oHIcOGS;, cbiCaHneDESs, a068IR, tha(deng;Clé4 15%
which is used without further purification. WD

2011/ 0921976 R EEFL1 05860 A- 2¢) 4- Chl oro-5-i odo-6-ethyl -pyrimdin A
suspensi on 1 - = B - Q- VAR e | in 600 nL
POC13 i s heeg%he f%}&ge@@gﬁwg%%é J‘Iﬁﬁg{efggnco? elso@qfnblé?g% g}él{osu B(:S(%Ir?g%eeﬁtﬁlrbg% ed under
r educeaopr esmng € qalapld 2 ttheembaied beteromlqyb (e dydlodloylc3 16 meanbecal The

precipitated solid is |l ected by filtration an shed, s t h. er.. After
Gryi g, ¢ hoctaerFialigh Saueh 60 Jompahte heCub o pas i Eptiptalibsne

5- 1 0do- 3- t 5, hJAREPBRbRY br MYFe idéMicdr o BfFERR RFS A H2 IN 10 The title
conmpound i s syn;she5| zed according to general procedure GP1 starting from

5.0 g (31 radl R™3is seldctadandepopdandy of pny hrothardroam emen®@hydrogn, GmelyyINI S.
Yield after, precipitation. fromthe reaction mxture:. 6. 78 76 9%9. A-3)
671111 uor GrbrRy Lo SR SoRah e TS HicfbeRed Rudolelh

25  3-10 membered heterocycloalkyl and 4-14 membered heterocycloalkylalkyl.

In another preferred embodiment R' denotes piperidine, piperazine, morpholine,

3,9-Diaza-spiro[5.5]undecane, 2,9-Diaza-spiro[5.5]undecane, 2,8-Diaza-

spiro[4.5]decane, 1,8-Diaza-spiro[4.5]decane, 1,4-Dioxa-8-aza-spiro[4.5]decane, 3,9-

Diaza-spiro[5.6]dodecane, wherein R' is optionally substituted by one or more identical
30  or different R® and wherein R is attached to the pyrimidine ring in formula (1) via a

nitrogen atom and each R independently of one another denotes a group selected from

10



NI CF3 15 The title conpound is synthesized according to general
procedure GPl starting from4.8 g (30 mmol)

6-trifl uovormetyderopyri di n- 2yl ami ne and 6.7 g (30 nmol ) RCHEPYI1@l061060

2011/ 092197PCT/ EP2011/ 051060 after precipitation fromthe reaction m xture
and isolation of additional product fromthe nother |iquid by

chromat ography in slilca gel: 5.73 g (67 %. A-4)

5-10do-6-nmethyl -pyridin-2-ylamine NH2 N1 5 The title conpound is

synt hesi zed accorgi ng to gener al procedure GP1 starting from2.7 g (25
mol ) 6- metamping Rt aetl/o- Ry hedri ne and 5.6 g (25 mmol) NI'S. Smal | anmounts of

th ' i S-i i di f during th i LC- MVS) .
The recact RO B Speiren Sty ghpagefind Faut Bofof e ihi s L shiace
preci pi t at @@bthy'ﬁh@}mrz-yi, frtipdi -gg 1drF-Baty B deMohith], Wty iso-Bhityt, wh@hdXyni B,

an

Na25203 and 10 % d is 10subsequently neutralized b{ addition of 4
N NaOH Thethexgricthivt aneslpxyedalicyclprropnsl Fedeedylbgydencntyhtdyslohexid. washed with

ter. Yield., 4 5 .9 - -E -5- | - bdi-n- 2-vl.am NH 2 N1
1 et ef oot Tunchyn Spd JuR O bl G5, Bkl Pt A, oy
starting fporolidihe, Ap@akiBa temadlyiroburgt Md te@ytiyidédpyradryy,|vatrdréie RiNeptichally g ( 83

mol) NIS. Yield after precipitation fromthe reaction mxture: 18.0 g (89
% . A-6) 5bregsubstivgehhy opg et wrreidenficaheriffyeny B aqdfor Rrheatd t | e conpound

i s synthesi BEC i ] r I J g (18
ot} 4 etk py o g bLAEDEH B KGRI ] Wil e

pr eci pi t at iaoonf FEM-Ok, +@EH:,i-OC i sxtQEE;, -OCH g, {B3INRRA; )logen, -CFs,

4- Et hyl - 5-i -pyrj din-2- L ne Bl sh itke wndssi s synt hesi zed
accor di'fig tgg@énéﬁég B}I\Jz)cé@ﬂn% G&%@ﬁ?t rslsg ﬁ@ﬁ&.ﬁ@%&ﬁnﬁm)

4-et hyl - pyrAGRMQAYRTI QBARAOARE, ON(I TR NGRS BOINRERET. where R
precipitation fsrsom the reaction mxture and isolation of additional product
from t he menth& tikgnitodtyer oraydien agr&piembarsidrigtesodyicladkyd edsidut Gisa ghafaD0 94 .
10 A-8) 4-'E'i I rogtthxé-S-i odo-pyridin-2-ylamne CF3NFI2 1 IN The title
compound i & sVt hediY¥9 a8 ding to general procedure GP1 starting from
20. 0 g (123aeRF), R¥ hiid RFPUREEFERE Y ¢ hithér ¥dndtes M ddigen 8ra Srofip (123 nmol )

NIS. Yield after precipitation fromthe reaction m xture and isol ati on of
addi ti dhal spleetad domEnonsnmethsl, gdyhdron-2obindomy -y Heshat Bgreaduiyli butgl ispca
gel - 20.3 gy mdbhoxycthySeib MARARR; MR PR A Urdh ANy by N2
cyclopentyl, cyclohexyl, cyclopropylmethyl, phenyl, benzyl, morpholine, piperidine,
pyrrolidine, piperazine, tetrahydrofuryl, tetrahydropyranyl and 5-6 membered heteroaryl,
wherein R®', R® and R*> independently optionally being substituted by one or more
20  identical or different R® and/or ReSI; and
cach R® denotes a suitable group and is selected independently of one another from
among =0, -OH, ~OCH3, ~OC,Hs, —OCF3, —OCHF,, -NR*R*>, halogen, —CFs, -CHF,,
-CH,F, —CN, where R® and R taken together may form a 3-8 membered

heterocyclalkyl residue via a shared C-, N-, O- or S-atom; and

25 each R®!, R® and R*> independently of one another denotes hydrogen or a group
selected from among methyl, ethyl, prop-2-yl, prop-1-yl, tert-butyl, sec-butyl, butyl, iso-
butyl, methoxymethyl, ethoxymethyl, methoxyethyl, cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cyclopropylmethyl, phenyl, benzyl, pyridyl, morpholine,
piperidine, pyrrolidine, piperazine, tetrahydrofuryl, tetrahydropyranyl; and

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

methyl, ethyl, prop-2-yl, prop-1-yl, tert-butyl, sec-butyl, butyl, iso-butyl, methoxymethyl,

11



NI WD 2011/092197PCT/ EP2011/ 051060 The title conpound is synthesized
according to general procedure GP1 starting from200 ng (1.78 mmol)

3-fl uor o-worndia2@yl am ne and 401 ng (1.78 nmol) N S. YiPerkpradio61060
precipitation fromthe reaction mxture: 380 ng (90 %9. A-10)

2- Met hyl -5-trinmet hyl silanyl et hynyl -pyridine 5 The title compound is

synt hesi zed according to general procedure GP2 starting from2.0 g (11.6
nmol ) 5-brono-pyridin-2-ylamne and 2.3 nL (16.3 nmol)
1-trinmethylsilylethyne using 68 ng (0.36 mol) Cul, 305 ng (1.2 nmol)

tri phenyl pktephinadyl, 23haxye(hgl, 39clopwipyl, Padi(tAPB)eeatyd, cy8lottexy1127 nmol )
triethylamne in 18 n dry THF. For 1Qt he rk-up.the.reacti m xture is
i | ot e w eRRbRyr eyt el garited Beiie e MRS B PR it o - and
brine. The pcesied tdt@hplbiirieebtiybpaamiiogr aphy on silica gel using a
hexane/ et hyl acetate gradient. Yield: 1.5 g (68 %9. A-11)

S5-Tri met hylisLhGRA! RERYEY bmBYdihithhR2 dé’ﬂogéﬁ @8 gggﬁan-ﬁtbeli hltehl%ef‘eﬁfﬁlé%%@agyli( S

synt hesi zed according to general procedure starting fromb5 28.9

mol ) 55br eptiomtlyisdbstit@tey bpwheer otk Hetioal o diffesnhRiland each R* denotes a

1-trimethylsilylet e usin 68 0.8 ). Qul, 75 2.9 mol )

11 phenyl DR aSs Rgo g RS g 3 <13y Rhinsbend i Mugr o 988 i
tri et hyl amdagotbdhytPoddn dHaVerdiisclde®id fd1f adhk mébhyil N@hy1eReh 1200, Plopt LyBankdS
diluted with ethyl acetate and small amounts of 20cycl ohexane, the or gani c
phase is exvelaptopsl whereimBt ssropsindalbt substitutrddbypme guatore slepiigal pi didfepspt R

chr omat ogr Q/%r%'%&li ca gel using hexane/ethyl acetate (10/1 v/v). Yield:
5.0 g (91 %;2 ’ 1/ 092197PCT/ EP2011/ 051060 A-12)

Met hyl -105- adhRE Byrotdsl avuythiele Rysipl andyis sdlédieniidpenasitRef one Bhothhiefrdrmt | e
conpound is synthesized accordin eneral procedure GP2 starting from

t
4.3 g (23, OTKHEEDIE- GXho- OChBL MG OGRS Rendalpesn CFe 38 ol ) 1-

5 trimathyl_é'le I_cﬁm(%ea $ing 134 ng (0.71 mmol) Cul, 601 ng (2.3 nmol)
tri phenyl phosphi ne,” 420 (0.60 mmol ) PdC12(PPh3)2 and 32 nL (101 mmol)
tri et hyl amicaeh RfY, RS mhd RfY inddpendently bhenonmokheuperidies ryelaapich @nagrodpur € i s

diluted with ethyl acetate and small. anpunpts.. cyclohexane, the organic
phase is e@?l%lléc?uﬁﬁt{%te Y Qpe awalomlﬁﬁ%!ca%redlgfla@aﬁﬁp ¢ Ctﬁagﬁom HHORR

h t i b - j_ . . I 112 080t -
;3( i ;logﬁ 1295%58?%{%2&%1/51' fnfbo\_f)i‘l?)?l?brdﬁsi 00 1&+-BERRELBhY bul PACLbALE YEBFBYE

Et hyl - ( 5- t ciyetebityl, si¢lapapitdt ¢petphiexply aindhonth@l, pinincpmdpyd, hytlhexyeihyl,e conpound i s
synt hesi zed cordi t o .general .pr.ocedure (&2 arfdang, from 909 4.5
ol ) 5 br SHOESSR RarH R RTS8 LR s " ooy Sy PRt
15si |yl - et hgmg subitit@ed By BHe 6Pmd iaBMIchl SMifferbAGRMENG QidR: RYTOhid R*? taken
tri phenyl phosphi ne, rfg%aw (0.12 mol ) PdC1l2(PPh3)2 and 6.3 nL (45.0 mmol)

I‘ -

tri et hyl amtegethos npy Srrembrse hetesoayslakoyilpestdve viasshar anCaiNetQrras §-s

di luted Wt n?tatm{l acetate and small anmounts of cycl ohexane, the organic
phase i's extracted with water and brine. The product is purified by

chr omat ogr apityRbderitdsi cauitgele guaipngdds htecaaeihetyiicragaifane agstacti fesh. Vi el d:
20 980 nmy (99 %9. A 14'%@@ ' odl e ol

4- Tri f 1 uor 3Py 95 QGHer R¢Er 4K sOiY Ry OBYr i-@CHEF2- YWR e - tasgr

-CF3, -CHF,, -CH,F, -CN and

cach R**! and R** independently of one another denotes hydrogen or a group selected
25  from among methyl, ethyl, prop-1-yl, prop-2-yl, tert-butyl, sec-butyl, butyl, iso-butyl,

cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, aminoethyl, aminopropyl,

hydroxyethyl, methoxyethyl, where R**! and R**? taken together may form a 5-6

membered heterocyclalkyl residue via a shared C-, N- O- or S-atom.

In another preferred embodiment R? denotes Cs.10aryl and 5-12 membered heteroaryl,

30  optionally substituted by one or more identical or different R*; and each R* denotes a
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The title conmpound is synthesized according to general procedure GP2
starting from12.8 g (44 mmol) 4-trifluoronethyl-5-iodo-pyridin-2-ylam ne
and 8.8 mvoQ62/a9a97) 5 1-trinethyl-silyl-ethyne using 82¢Tmp2¢i4/0810600| )

Cul, 3.1 g (4.4 mol) PdC12(PPh3)2 and 62 nL (443 mmol ) triethylamne in 80
mL dry THF. For the work-up the solvent is renoved under reduced pressure,
the crude product is taken up in ethyl acetate and the organic phase is
extracted with water. The product is purified twi ce by chromatography on
silica gel using a DCM MeOH gradient. Yield: 5.85 g (51 %. 10 A-15)

6- Tri f | uor @neipselecBdtfranmemhyg B kahRetndyny| - pyri di n- 2-yl anine NH2 N Si CF3 |

The titl i t hesi zed i ng .t | GP2
Starting f OB PGB rSeanoaF FTBraEIRFET B BRSP RS EFaR o5t TR ne

d 3.9 nL bpta.i Bl ing 379 2.0 1) cul,
an nﬁe@ﬁylmg%l)cg %ft&p lg?idib)li yB lcwb%@%{{n/al@l usi ng g ( nmol )

1.4 g (2.0 mmol : 2 15 and 2 (199 mmol ) trieggﬁlanine in 30
mL dry THFca@pR denotesor futable wreupsadvesaleated indenvndentlymfenc peefieteliopr essur e,

t he crude Chit S en in yl ta e ni haser s
extractgd %ﬁ?ﬂgmg¥%rgk$%% 8?§§ac§ﬁ?2’6%?@??gﬁﬁ%eﬁgﬁigﬁﬁﬁ%gﬁaéﬁ§@8% gﬁ?ica
gel using aCBEM-WEDF gmadient. Yield: 2.83 g (55 %9. 20 WO

2011/ 092197PCT/ EP2011/ 051060 A-16) o . . .
4- Met hyl - 51h bhdRéMprbRitaBybedibeayR® Bydt&d pheryhapyRyl opfisndlist Justa@ieReynd is
synthesi zed according to general procedure GP2 starting from3.3 g (14.1
mol ) 4- metohy r Boyoidentpsat pidiffereny Rarind agnB derptesia groap selegigst from among
S1-trinmethyl -silyl-ethyn i-n (1.4 mol) Cul, 296 ng (0.42 mol)
PdC12( PPhsﬂée, ﬁ%’%{lﬂg %%’%%F’%ﬁé?%%enyl phosphi ne and 20 niL (141 nmol)
triethylamne in 25 nL dry THF. After cooling to RT, the m xture is
filterad andatiee pradcluet cmisodimedtar’abnbleopytidie, dptiohslat eibeytueddrignaicagr aphy on
silica gel using a quﬂ OH gr,adient. Yield: 2.75 g (95 %9. 10 A-17)
6-thhy|-SIWFFHgPH?1§Fﬁ5‘ @Egﬁynyl-pyridin-2-y|anine The title conpound is
synt hesi zed according to general procedure GP2 starting from5.0 g (21.4
mol ) 6- met Ry e ROBRY EmBbdinen h@%ﬁﬁe?@%d@léuﬂiﬁtﬁtg@bm& dr more identical
1-tr|nethyl-s!lyl-e5hyne usi ng 4Q] mg (2.7 mmol) Cul, 220 g (2.1 nmol)

Pd( PPh3) 4 andiffieB8®R " mprefcpably panblB" danptes hygreupi sekected fdn anodg yetiyk. cthisdr- t he
wor k-up th 0 i ved under reduced pressure and the product is
purified t&ﬂ%@k%ﬁﬂ%hbgﬂggggraphy on silica gel using a DCM MeOH gr adi ent.
Yield: 4.2 g (96 %9. 20 WD 2011/092197PCT/ EP2011/ 051060 A-18)

4- Et hyl155- tThic pedsbiyd i Vdnaiop laib ylayeh tde iudd 8f Be Ybapbwiels, dite pHdimatélbgieally
conmpound i s synthesized according to general procedure GP2 starting from
10. 3 g (41 cHcehing spltsithsfae acsordmgdo gheriraseht Pyvgntio pemaHgasents.ni . (58. 2 mmol )
Sl-trimethyl-silyl-ethyne using 792 ng (4.2 nmmol) Cul, 2.9 g (4.2 nmml)
PAC12( Pphs)ﬁle%?&e n¥ntioh 448 rBHRS Jo b iy&e Wﬁl@%ﬁgoﬁ&s,loﬁth%ha raé’ola_%igallf or
the work-up the solvent 1Is rennveé)un er reduced pressure, the crude
product i s ctfaktere saps thercef lagtordogttatie @ont hectiga firprghasg ainscdeoanreact ed
with water. .The prodyct i.s purified tw ce by chromatography on silica gel
usi ng a cyéW%ﬁﬂ%é%ﬁ@ﬂg&ﬁ?vv%éhﬂﬁﬁye gradient. Yield: 9.08 g (100 % . 10 A-19)
6- Ethyl -5-trimethyl silanyl ethynyl -pyridin-2-ylamne NH2 The title
conmpound i STheYdsBRShe@fioAakerehRd td phaReiuditalprgrediohs, hhimh@kd Adigef rom 18
g (72.6 mmol ) 6-ethyl-5-iodo-pyridin-2-ylamne and 14.4 m . (102 mmol)

1- t ri met hylssbstarce enpghamorps¢omgpotngsoiggcngraBionmyla) (1 tagcording togth¢ pregetinpl )

PdC12( PPh3).2 1 1 (26 riethyl am-ne.in .10 . dry THE. For
the wor k- oA ou g Dot R IR b FLTNGAT: BubludR Phpindfihdh

product i s chakafiot) ckéipRhhydndaeetmicss. and the organi c phase is extracted
with water. The product is purified twi ce by chromatography on silica gel

usi ng a cycl ohexane/ ethyl acetate gradient. Yield: 12.73 (80 %9. 20 WO
2011709215 JpePreEpso B8 0bo rplatsy fO enmipquids wpgfi%m%apﬁlegw %bwq lé}it%e- 3-ol
25  treatment and/or prevention of cancer, infections, inflammatory and autoimmune

diseases.
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The title conmpound is synthesized according to general procedure GP2
starting from2.0 g (11.6 mmol ) 5-brono- 3-hydroxy-pyridine and 2.3 nL (16.2
nmol ) 1-tworetingewil yl - 5 ethyne using 66 ng (0.3 mmol ) PCHIEP2B@®51060 (1. 2
mrol ) tri phenyl phosphine, 243 ng (0.3 mmol ) PdCl2(PPh3)2 and 19 nL (139
mmol) triethylamne in 20 nL dry THF. For the work-up the reaction m xture
is diluted with ethyl acetate and small anounts of cycl ohexane, the organic
phase is extracted with water and brine. The product is purified by

chromat ography on silica gel using a DCM MeOH gradient. Yield: 2.0 g (91

% . 10 A-2ThePrehentinvdngiosialsanglbtes bythyluspof ¢aippuddydfagrnael forala (1 | e

conpound i s synt hesi.zed accordin 0_general .ocedyr.e starting from
200 g (11, o TS R Ea By e oS Pae B G T TS eI er

1- tri met hylpsdeytiet bda@cSinfettiohs, MFldntnao ) autdmmu?@ JisdBse6 1. 2 mol )

tri phenyl phosphine, 243 ng (0.3 15 mmo 1) PdC12(PPh3)2 and 19 nL (139 nmol)

triethylamne in 20 nL dry THF. For the work-up the reaction mxture is
di | uted wi tiRcoresgnt inretig alsgrelapin phagmacaytisal grenajationm examasing keompejm ¢

phase i s extr i i t.| ri fl .

Gy omat Sar Apha e aithiia (Bl BEe M esep SRR ot | s QE ool yfaic
preci pi t at ed cpwtoxiteactiob wibytane difisrestuiban dorentld §1)codtioasllyeth the omt dfehsi | i ca
gel with pure MeOH, 20Yield: 2.0 g (91 % .. WD 2011/09$é$7PCT/EP 011/051060
A-22) 5-Tr itHHQTRGP P ZA6FMatoRyHG S0aKiopicFsa H5] dipsteraomsns o RY HicHmIxRIEsereot, #p e
title CO”D%%Edas'oioTtriéﬂ(ﬂfyhﬁéPﬁeﬁﬁla@&lﬁgircgl'lﬁ&& 2BIENEK AheRppCEdUr e GP2 starting
from1l.0 g (5.1 ') "5- brono- 1H pyrazol o[ 4, 5-b] pyridine and 1.0 nL (7.1
mol ) 51-trinmethylsilyl-ethyne using 29 ng (0.15 mml) Cul, 133 ng (0.51
mol ) tri piefipiterssphi ne, 106 ng (0.15 mmol) PdC12(PPh3)2 and 8.4 ni (60.6
mol) triethylamne in 8 nL dry THF. The forned precipitate is filtered off
and the _product IS Lti.ed .b -HPLC usi ng _an, ACN H20 .gradient. Yield:
542 g 1050 5y bt B T s A B Iy AP R S &L 2758 pyr i ne
10 The title conmpound is synthesized according to general procedure GP2
starting fBymlRylksugst{thontRanemdant -dacio oae btupyéd, ahafwatdd Bitpyght-dhaie oand 3. 0

m. (21.3 I 1-trimet - Si | -eth i 87 (0. 46 I Cul, 400
(1.% mol W%@CB%ﬂiﬁhgﬁ%Eﬁw%, g%arguﬁ%(naﬁ@ﬁ%%%m% trﬁ!?ﬁd(mlzé%ﬁrnﬁ%? éa)t‘_éfﬁFPdZS_. 4 an
(182 mmol ) 448 %guﬁﬁglyd MRStk aken .n&jﬁﬂiy%_ Fgr%m.em% baﬁtﬁ&hparfe% 8adhS

filtered off "a product 1s purified chromat ography on silica gel
usi ng a DCNhiddDidight-abldie ot bra¥tclelddunsdtudged) alk9Ugredips, whdh have at least one double

2011/ 092197PCT/ EP2011/ 051060 A- 24 : : :

6- Tri methyl Q%{a%ﬁ/‘l‘%gm ﬁg}li%gﬁnrsrﬁraéfarf%?ﬁ@%ﬁ Byt FeiAd-GRamorrpnchedre it e
conmpound i sinS}iaRASIIEE drRHS VRN BadcOat RBESR! tripledpadur e GP2 starting from
1.2 g (6.1 mol ) 5-brono-3Himdazo[4,5-b]pyridine and 1.2 nL (8.4 mol)

51-trinethylsilyl-ethyne using 34 ng (0.18 mml) Cul, 159 ng (0.61 nmol)
t ri phenyl pHdspeimietenoadkygefen ta graums Whighgen be Py framdlkyd ag defined 2bove ol )

triethyl am. i THE. T [ ecipit | i of f and
t he producfgﬁ%b%ﬁ§%¥gégggérﬂégéﬁﬁgﬁﬁéﬁﬁgggﬁH%ﬁ%#ﬁ%ﬁggig’?%%#wﬁ@%@%@t 606 ny
(46 9% . A-2BdindidtpataydtPoMaichiybthpy by thengodys JAEI, -8B JheNH}, ohe ocmioposemd i s
synt hesi zed according to general procedure GP3 starting from2.2 g (12

mol ) 20 neth/gosps 76 st mgersniemnily dfong agathenhy the goouandOo. 8o of (M Aoty
K2CB in 1 e crude product is purified by chromatography on
silica ge|%ﬁ§%ﬁgﬁ%5%3“ ohexane/ et hyl acetate gradient. The product is
extracted fromthe organic 15phase with 1 N HC1 and isolated as the
hydrochlorideﬁhfter | yophilization. Yield: 1.3 g

_C_

by the group

14



(73 %9. A-26) 5-Ethynyl-pyridin-2-ylamine NH2 1 N WO

2011/ 092197PCT/ EP2011/ 051060 The title conmpound is synthesized according to
general pwocedumeld@3 starting from5.5 g (29 nmol) PCT/EP2011/051060
5-trinmethylsilanyl ethynyl-pyridin-2-ylamne and 2.0 g (14 mmol) K2C33 in 30
m . MeOH. The product is purified by chromatography on silica gel using a
hexane/ et hyl acetate gradient. Yield: 2.9 g (85 %. 5 A-27)

(5-Ethynyl -pyridin-2-yl)-nethyl-amne The title conpound is synthesized
according to general procedure GP3 starting from1l.5 g (7.3 nmmol)

met hyl - (5-trT yl sil anyl et hynyl - pyri di n-2-y1)-am ne and 507 ng (3.7 mmol)
K2C33 in 10 nﬂ MeOH. Yield: 698 nmg (56 % after chromatography on 10silica
gel. A-28) (5-Ethynyl-pyridin-2-yl)-ethyl-amine HN I N The title conpound
is synthesized according to general procedure GP3 starting from980 ng (4.5
mrol )  TMS- @k pPtoadsk tBd Brots €2H3 byn@e br G@L ioﬁe@rlﬁ\ibrd\(ﬁQhé grbapd eCH; b$88 ny
(59 %9 after chromatography on silica gel. 29)

5- Et hyny1- 4bq gropp Gdberearigyalr maye péthg gzowSatﬁPhby therzamp=N. whifhin alf erlpa

corrpou(ngzl SnAARGH I ABRASIS B HROGH A« RUGRSAY S GF Rt 410G Seom

4-trifl sor eambohylondbétiviesretwry bsideanyd btmeny twpyuipidirntatnydreietwesnamd o2fgeh. 56 ¢
(11.3 mml ) K203 in 50 ni OH. The product is purified by chromatography
on silica §&f OiSFHBY ASVENE DX S5 udsenholemuisyhavs chemisal stabibigy.  \wo

2011/ 092197PCT/ EP2011/ 051060 A- 30)

5- Ethyny1- §¢ fig§ ferﬁrtH@ﬁfdﬁ}%ét‘d%ﬁhitféhﬂfeﬁvm&nﬁ&ﬁ allyThal hQkERyIREnddetdp®f

conmpound i s synthesized according to general procedure GP3 startl ng from
2.82 g (11.tkk sbedrpups of saturated hydrocarbon chains with hetero-atom(s), heteroalkenyl and

6-trifluor t hyl- 5:tr.i. | s | et.h rid 757

Cr 5 ot ) MGt ST R AR o B e o Pibefc B ae SeBst oy
on siliga gl Bé%aﬁ%d%&ﬂ@h%@@ﬂﬂ@ﬂ@%?bos’é@%%Qﬁﬁﬁﬁl‘ﬂédeﬂ{e sub@tﬂhﬁbn @a39 g (44
%. A-31) 5-Eth 4- et hyl - pyridi lamne NH2 \ N The title conpound

is synt hesutql@wl%p@ememm@nﬂm Oééﬁ@ﬁ@lthﬁﬁr m@édueeée GR3WOS @mqum@stﬂmtﬂdn at@llthg g

(8.8 mml) ,4- rine | 09
(4.4 mol) hl\('g%g %&%Oﬁ{gﬁt@bwuﬁ%%og&d% do rlcg%pagﬁ}?sgg% k) Q]?m% aphy
on silica gellinksd mghanmm}ﬂu@ﬂ”tﬁlﬁhnEBbth tifio@llela cdrbBn gtohﬂﬁnd’/ﬁlrou%haa

5- Et hynyl- 6-net hyl -pyridin-2-ylamine N H2 15 The title conpound is

synt hesi zedBER¥MBi ng to general procedure GP3 starting from4.3 g (21.0
mmol ) 6-methyl -5-trinethylsilanylethynyl-pyridin-2-ylamne and 1.5 g (10.5

gm): zzai%glO% A #&%D%O%e f-(l;ngvggllr e%%&en'ta?w@‘%hﬁob%s@{e ghiepmat ography on
2011/ 09219ﬁﬁﬁﬂﬂlﬁmﬂﬁﬁmﬁmwﬂhﬁa)nmaﬁvwI-dlﬁ}edtylfwm;ld)@tbyll; 2diimetBylyl am ne NH2
aminoethyl); dimethylaminopropyl (1-dimethylaminopropyl, 2-dimethylaminopropyl,
3-dimethylaminopropyl); diethylaminomethyl; diethylaminoethyl (1-diethylaminoethyl,
2-diethylaminoethyl); diethylaminopropyl (1-diethylaminopropyl, 2- diethylamino-
20  propyl, 3-diethylaminopropyl); diisopropylaminoethyl (1-diisopropylaminoethyl,
2-di-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.

25  Haloalkyl relates to alkyl groups, wherein one or more hydrogen atoms are replaced by
halogen atoms. Haloalkyl includes both saturated alkyl groups and unsaturated alkenyl
and alkynyl groups, such as for example -CFs, -CHF,, -CH,F, -CF,CF3, -CHFCFs3,
-CH,CF;,
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\ N The title conpound is synthesized according to general procedure GP3
starting from3.3 g (15 muol)

4- et hyl - Sworzordkwlsi | anyl et hynyl - pyri di n- 2-yl am ne and PCTE22@11551060 5 nmol )
K2CO3 in 30 nL MeOH. The product is purified by chromatography on silica
gel using a DCM MeOH gradient. Yield: 1.78 g (81 % . A-34)

6- Et hyl - 5-et hynyl -pyridin-2-ylamne NH2 / The title conmpound is synthesized
according to general procedure GP3 starting from 1012.23 g (56 nmol)

6- et hyl -5-tri nmet hyl sil anyl et hynyl - pyri di n-2-yl am ne and 3.87 g (28 nmol)
K2CB i n 120FAHveOHFCiihe-(Fnobu(dt:, 1(FpthCHs e€ o FehCéiret dgr-epinyCldn sil i ca

g?:zt ﬁf/'n&g 39%%%@%%%?&%‘3%@{ ‘?Ildi g“%o(%i%ﬁ%d%l)s /:;/ﬁtS%esi zed according

to general procedure GP3 starting from2.0 g (10.5 mmol ) TMs-al kyne and 722
my (5.2 mMaglogedGoterd © thidriit, ke, Miolik afildr i68int 4nK) after

chromat ography on silica gel. A-36) 5-Ethynyl-pyridin-3-ylamne NH2 x HCl
\' N The titl e conmpound is synthesized according to general procedure
GP3 starti fg-shplgalkexy igmeant o) hrimlkirne and 722 ng (5.2 nmol) K203 in
10 mL MeOH. Yield: 51.2 g (74 %9 after chromatography on silica gel and

pr eci pi tat iyl [Tl Onane hHiho d ARk (iSRS BY s hEh P AT iR An Pl di ne

NN NH / The 'ti'tl e conpound is synthésized according to general procedure
GP3 st art i mgpyflreansaturated 54 ongho@2ver, amohgatuFMed alonyaremamnaridg,4vhnch (idy 3 mmol )

K2COB i 6 OH, 10Yi el d: 3 92 ¢ ft t ti . A-38
S ey pRlaUATD aisgrcotisiy Sonis Bord, af o< TorBiisRble S Lo RGRYB SielOR G benyl

t hesi i i ; 14
Ve o Sesay gl ReORNGLRPoRY DR GUGHE bRty bibBkehyh 9 (51 2

(61 9% af t @prbomnd ad sgrbaptepybn silica gel. A-39)
6- Et hyny1- 3Hi m dazo[ 4, 5-b] pyridine N ----- \ NH/ The title conpound is

synt hesi,ze j ) r artj f

20111 03310 tePRhabRd) 684 BE0LEk- RS L SR b Reh 8 W ig e 1 6
mol ) K2CCOBatbon @tanh, uvidlh: to Vi tedntinal4® dtory i 1241a89d &f 4 eyclexkylaedupon. A- 40)
4-Chl oro-6-net hyl -5-pyridin-3-ylethynyl -pyrimdine NIL- NGO 5 The title
compound i 5, Y RAESl A RSho25 R & 8 et aRRR g AR 1§ o555 S O

phenyl and naphthyl, for example.

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

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

By heteroaryl are meant mono- or bicyclic aromatic rings, which instead of one or more
carbon atoms contain one or more, identical or different hetero atoms, such as e.g.
nitrogen, sulphur or oxygen atoms. Examples include furyl, thienyl, pyrrolyl, oxazolyl,
thiazolyl, isoxazolyl, isothiazolyl, pyrazolyl, imidazolyl, triazolyl, tetrazolyl, oxadiazolyl,

20 thiadiazolyl, pyridyl, pyrimidyl, pyridazinyl, pyrazinyl and triazinyl. Examples of
bicyclic heteroaryl groups are indolyl, isoindolyl, benzofuryl, benzothienyl,
benzoxazolyl, benzothiazolyl, benzisoxazolyl, benzisothiazolyl, benzimidazolyl,
benzopyrazolyl, indazolyl, isoquinolinyl, quinolinyl, quinoxalinyl, cinnolinyl,
phthalazinyl, quinazolinyl and benzotriazinyl, indolizinyl, oxazolopyridyl,

25 imidazopyridyl, naphthyridinyl, indolinyl, isochromanyl, chromany]l,
tetrahydroisoquinolinyl, isoindolinyl, isobenzotetrahydrofuryl, isobenzotetrahydrothienyl,

isobenzothienyl, benzoxazolyl, pyridopyridyl, benzotetrahydrofuryl,
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250 mg (1.0 mmol) 4-chloro-5-iodo-6-nethyl-pyrimdin using 123 ng (1.2
nmml ) 3-ethynyl-pyridine, 18 ng (0.10 mol) Cul, 34 ng (0.05 mmol)

bi s- (tri phorrgipleeshi ne) pal | adi un(11) chloride, 0.5 nlL tPCE&EPOIA0OFI60I N 2 Nl
DMF. The reaction mxture is stirred for 3 h at 60 C. After renoval of the
sol vent under reduced 10pressure, the product is purified by PR HPLC
Yield: 25 ng (11 %9. A-41)

5- (6- Am no- pyri di n-3-yl ethynyl)-4-chloro-6-nethyl-pyrimdine / NH2 The
title conpound can be synthesized according to general procedure GP2
starting fb@m@@raj)lyﬂmtlmqnmmuﬁnéﬂ bhihzadx6lyil.adieziBylphdnpkaziyyl] lvﬁedbﬁlia(zm}f.L) and

ol ) ScopparerBudEnai s gy e Ferh SRR P 2al um
chlori de amdntisdxakin 1 @Mﬂail%@l@y&%bgﬁﬁoﬂﬁ&i@ﬂ M@&K}gﬂ@nﬁ”&nﬁ&hwﬁfﬁgl’ aphy

(silica, eluent 5 9% MeOH in (45 9% of the sired product is
obt ai ned. Aoupyrinyl, isocoumarinyl, chromonyl, chrornanonyl pyridyl-N-oxide

V0 20315 0o SRR BE R RN KA bYWt 2040
to general diiydeduin@ritl2didldiolisoBgurharaiyl, Zﬁﬁndﬂjm()ﬁlebéﬁiﬁﬂlbxanyl
4-chl oro- 6- et hyl -5-i odo- pyri mdine using 121.5

5- et hyny1- @@W@txamlmﬁwlp ayrﬁ@yl Nepxigs p@r%hw%d}ﬁpxm pyrgiazwl-w)cpxe@ mol )
bi s-(triph ggcg{}g%hw&é @Aoﬁﬁwmo' khde, Fr{aggﬂéxﬂﬁmg? g(gﬂ%.}l} NELAY Ll ﬁ%}yln 2 L

DMF. The 5 n mxture is stirred After 're of the
sol vent UﬂdéDdeQ,d}]ﬂﬂI@dOhl’[}é%UKlﬂﬁ, quixphodté¢oxids, phthalizieyd- By xide; idRtlZoly: el d:
25

5- (6- ArH)no 1/%9%“9&. IWX@ZW@W%%?X%O&H%%ld&t@taﬁwl -Hyide: didelziENoNfero a
stirred 50'11&5&1‘291&'1 -Blo:80e, BehRdtitidzdBLA- oﬁldéhi)é?fzﬁnﬁaid?ﬁokf %xﬁfeh?@/rrdlylt)\ffﬂx‘iﬁen (A-2)
in 10 1200 nL THF under argon is added 4. nmol and 15.7 (22

mol ) bi s( toxi@eyltBleasishibmel)azalyl-adoxide, dh&@dyld’éoxmhetetr@miylrmxrﬁext ure is
pur ged vvlth argon for

B hynyl - gsbredrnes by e Bu wdRirla DTSR URTHE (s added and the

reaction mxture is heated at 60C for 4 h. After work up and chromat ography

(1 ; [ Li ca, Slﬁmatoaﬁyl%ldyb&lréompa%% ndh-cgclicdik P0grelip Wheretheshydeskdaragst ®bunds
obt ai ne

5- (6- AP no-tfzﬁﬁéttbﬁgﬂat—oﬁyl)uis‘éﬁlhtsﬁﬁ@tlﬁ%lr@&t))nmlsdﬁp]é?@-@ ehe{goay BIowPdi ne NH2 |

N The title conmpound is synthesized according to general procedure GP2

starting fr anp! hyl = [ usi ng
3.5 g (36, By R o P e, e, 1™

mol ) Cul, btidgdd gicyQicdrpipddyche smgs cdnpivesmg 3 pHdshiboe pEabd, sdidirastedd of
chloride, 15 mL 112]gm)g)tr|et lamne in 100.nL DME. The reaction
m xture is P F N PR LAY OalRTSe UG IRB{EI SR ORYREN gfoql@@}w under

reduced pres@Hp®s of BECh IRSdr8MBodIRy 1 LAkRIR abPtchBhy/Rb fBFy 16@}%&@% aRebahe, and the

aqueous phase is extracted twice wth ethylacetate. The conbi ned or ganic
phases 28r e imazQlgtinyl0@2ideobayl, Emlldlmﬁlm&dmb@lmémngﬂ@azmﬁl tered over

05/(')"A_° Z‘Sa“d Sd¥EinSLisEo i, HOm Ry B o f R G bR GRS bhSiny ! ©! d- 2.9 g (64

[ 5-(4- Chl Othenfdp §leiliny R 16 b e Firz fryy, I HO dyHIy b rbys lih @i thictndtbho lBI8Ydxi@)i ne | N

AN thiomorpholinyl-§,S-dioxide, tetrahydropyranyl, tetrahydrothienyl,
homothiomorpholinyl-S,S-dioxide, oxazolidinonyl, dihydropyrazolyl, dihydropyrrolyl,

25  dihydropyrazinyl, dihydropyridyl, dihydropyrimidinyl, dihydrofuryl, dihydropyranyl,
tetrahydrothienyl-S-oxide, tetrahydrothienyl-S,S-dioxide, homothiomorpholinyl-S-oxide,
2-oxa-5-azabicyclo[2,2,1]heptane, 8-oxa-3-aza-bicyclo[3.2.1]octane,
3.8-diaza-bicyclo[3.2.1]octane, 2,5-diaza-bicyclo[2.2.1]heptane,
3.8-diaza-bicyclo[3.2.1]octane, 3.9-diaza-bicyclo[4.2.1]nonane, 2.6-diaza-

30 bicyclo[3.2.2]nonane, 3,9-Diaza-spiro[5.5]undecane, 2,9-Diaza-spiro[5.5Jundecane,
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5 The title conpound is synthesized according to general procedure GP2
starting fromO0.89 g (2.6 mmol ) 4-chl oro-6-ethyl-5-iodo-pyrimdine using
0.48 g (3w62ommmok197( 5- Et hynyl - pyri di n-2-y1) - met hyl - am neCTAP20mg/06®6®1 rmol )
Cul, 180 ng (0.26 nmml) bis-(triphenyl-phoshine)palladiun(ll) chloride, 3.6
m. (26.1 mmol ) triethylamne in 5.5 nL THF. The reaction mxture is stirred
over night at 65C. After renoval of the 10sol vent under reduced pressure,
the residue is taken up in water and ethyl acetate and t he aqueous phase is
extracted twice with ethylacetate. The conbi ned organi c phases are dried
over MySO42.§-Didzerspuo[dvddewig,ilcthDagrd-sphie[4sdteent, 3-8zs-eprmnféd Junddeaner educed
pressure. Yield: 0 . 9 . - 88)

Tt 6 ar D g el aihgsryas. 260%eP Hyrsmgels Sndsesnsy HOB YRR di n- 4-y1
}- 15aceti gpRgfisth|amicole, @%[spﬂgk§]H@cahb,ti-©x§-@nmlé@_ﬂo[455]86’@&1&1615,4-&&@-8-
according to general procedure C met hod 2) starting from2.0 8#&3'17
mol ) 4- chlag-opiB Asidepinos 3 (Azazspita bt pldelerane, 3. Deazaynipal)-6 | ggddcaice Pridxaad

1.90 g (9. i | di -Yd racet | i thyl ester using 3.50 nL 20
(20.4 %L%%%Pﬁ%&%pﬁdo@géd&g aﬁ%ﬁl’.ﬁéfﬁgﬁ?aé%gﬁoﬁhﬂi% Xture is stirred for 1 h at
80 C. The solvent is renoved under reduced pressure. The residue is taken
up in DCM Wedttoapnclodlikyiatkyddelatceto $hbn-cylicAlityd provpnohwatin afhytiioges alovent and
extractive V\Déci( up 2.9 q (96 ¢ WO 2011/ 892197PCT/ EPéglll 051060 o[k Ehe
desired pr JaHR4 to ScapRFR@gusHHE s Bl Catonaey reRlaRe iy aigharpricloalky
purificati %%J or the next step. A-89)

11- 15- (6- Am no- pyridi n-3-yl ethynyl) - 6-net hyl - pyri mdin-4-y11-pi peridin-4-yl
}- acetic acid N NO 50H The title compound is synthesized according to
general pr ddedollevigpgxemales ilhgtritedhe pregent gnvemti@bwitheut)restricting its scope.
{1-[5-(6-am no-pyridin-3-ylethynyl)-6-nethyl-pyrimdin-4-yl]-

pi peridin-4syll-agetic aci Lhyd ester. 4ising.0. 82 9.6 moL) LiCH in
10 L a/gt e?;%lﬁ}dalj% 0 (fufﬁé.@kﬁ f“éé%aﬁlméln()fnl%f %ﬁén%ssorérgﬁrid}%%f over night at 50
C. The THF A solutgdtbofate pfimiithes orfgaidird 1 0r@9sh bectrndid iSeosles iclvieCiagd Naken up
DCM and MeOH and separated frominsoluble nmaterjal. The filtrate is dried
over MySO4 (AAgay ﬁ%acgi@fi\%%e Peytip i aerclinl eHx sy sEHCH AR E ypel conpersion@fyi ng
2.9 g (95 ¢ : i t Qi i i f.or ep
w thout pu r{iﬂef %%%rgtﬁg '(I)&gaf?er&’i %@Eo&téd?? hafle Wk fsHotRdn\i0 cddis HEXE atf

11- 15- ( 6- Anicated pyith dinitBre\olf St% Way3)0;Gnde 0 Wy NapIQ:nilbée predipytitt-iptiperd difh- 4-
15ylinethyll-carbarnic acid tert-putyl ester NH2 H N, boc, The title
conpourld iéntgwiwgﬁhfiaw'%&%?rm# ricd ugdiieragyurp b iQurte gt CREPRbEF
starting fnom witod fhfhek puTBtion or is further purified by chromatography on silica gel

4-chl or 0- 6- net hyl - 5- (6- am no- pyri di n- 3-yl et hynyi’) - pyrimdi'ne and % 33 g

(9. 81 mmol usipepdrildildMeOH gediopt.- carbami ¢ acid tert-butyl ester 20 using
1.82 m. (10.6 mmoL) DIPEA in 50 nL ACN. The reaction mxture is stirred for
1 h at 80 Th ol vent i npved under, reduced pressure. The residue is
taken up i n%e“%ﬁz%fﬁ?‘ﬁgffﬁé%n%ﬁ%f%lﬁ%%%ﬁl%w MeOH and filtered over
silica. Aftnesthé&moval of the solvent and extractive work up 3.1 g (90 % of

t he desired product is obtained. ,Thﬁ/ﬁproduct is used without further
purifi Gati dicalide Hed erekis désselyed in DMK erFHF and 0.1 eq. Pd-catalyst (e.g.

ol de (4 A o | 11. 5
o A SRR e S PR R gl By AL

{ %4?} (6- agl(r@e RY N !agd f‘maﬂ%}yﬂéle?tk?yny m%.s 6q._DTBﬁeféHﬁH?nd:&ndmhd Irdf&cci:ﬁgljolﬂn]lxtﬁtelr\l/g guﬁdec?até:r yl me
t -carbani ¢ aci ert-bu ester in CM. an , is
ad)éed 2. 75%.51".%- ?ﬁﬁi?%cmsyn%%qu@ Ir‘ﬁ-l\é?o‘galwewg%w IFQ%&E@PEJFFdi @YYEd 1 r ed
over night @t 59, Ldithel éﬁéd&ﬁ‘&f dl?yﬂe%?@%(&%&%ﬂ%%é@ﬁfdﬁ&@h@{pﬁ%f gitRpd the

residue is taken up 1n a snmall anount o preci pi product is
filtered ofpfecamthtasciaine thewcadtiohemxMe®dnd Af fikeredipifiand inc06ssgry(r0srdfalisied) he
desired produyct i.s obtaine A- 94). .

A< T5- (6 ArdR Oyt a i galyery s PiHERse b pisprHies BEABHS Opi per azi ne- 1-
15car boxy! ichrodgdtSbrbgilyt oMl lseester  NH2 - The title conpound is synthesized
according to general procedure GP7 (nethod 2)
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starting from5.0 g (20.4 mmol)

4- chl or o- 6- net hyl - 5- (6- am no- pyri di n-3-yl ethynyl)- 20pyrimdine and 4.57 ¢
(24.5 moWp 2pilpmwewzi ne 1-carboxylic acid tert-butyl est@CcTEPRoug/03M6el i
(61.3 moL) DIPEA in 50 m . dioxane. The reaction mxture is stirred at 80
C WO 2011/092197PCT/ EP2011/ 051060 over night. The solvent is renpoved under
reduced pressure. The residue is taken up in water extracted three tines
with ethylacetate. The conbined organic |ayers are dried over MgSO4
filtered off and the solvent is renoved under reduced pressure yielding 7.5
g (94 % ofM¢thed desired product, which is used without further purification
for the ne tep., .5 A-95),. .

[5- (6 A nd BTG (%5 T RIHRY 59 EOMSGGRE PYPPRY e B 50) PR BUPa s e A
sol uti on ofadded SAbde Qenlly“ﬂﬁdo ropylamine (0.9 eq.) and finally the alkyne (1.2 eq.) are

4-[5-(6- Am no- |dﬁn 3-y E g?ﬁ) 6- %eth%? pyrlnghln- yne ( T)

4-y1] - pi peraééecﬁéhp r@aﬂmmxtu@ I&Qil'fcpnt gprc-lisgteg |hoepleterand stiged at 8UGvThel (in

di oxane) i r t.j on
nlxture%ls§%$é8§%h%é§ﬂn£85¥ﬁc reS| ﬁ%h¥§83% ﬁgﬁ%%f§5W%¥&5%%?§g% washed

W th satur atieldloﬁ;qwm&tsl‘éﬂalﬂi@ae s ddided th soA¥1L Iﬁfm@ﬂmasrﬁe pﬁmaétadlﬂhmrkhpnaegam c
solvent is removed under. reduced Pressure The residue is taken up
met hanol  drffosythyeacting pagsure (apd & filjesedgifaad ﬂﬁﬂ%%%@ﬁ@n@wllﬂ@@ FIFCV% é@erof f,

Lo etuoed TemvtBe IR GoNchd RIRADY JRIRARE KIOLPPR or'rRh ERTRHRI S on

obt ai ned, whéxgelare used mnthout further purification in the next step.

A- 96)

4-[5-(6-Am 1 rimdin-4-yl]-pi perazine-1-

car boxyfi ¢ GietRl éﬁ"feqﬂff"iél(%@geﬁ %Hg“‘t ‘Jon‘%[?%fgmg?PCT/ EP2011/ 051060 The

t ][ tl ;9 COWP%@@%\H% aﬁéyﬂts gﬁﬁleé%is sﬁ%We‘dhﬂMéOH ey &l EPriedudR iB8he porbhRod 2)
starting from

4-chl or o- 63@@1H}dreajs-tl(oemlmlm@ls@ylrrﬁdlﬂhRﬁuyltlle@qwnlssmls p9mpletedBnel Glnd The 32

(23.2 nnDI) er Z|ne 1- carbo I|c e ! rt t r i.n

(575 moL) BrBRARAOEY RGPS B RsbERIS 1 o SR TE ot a0
S over ni ghkganihghas®lswaithctbd witrmrad Thasganic pHbiead diEE IBlerRl ofT el thesi due i's

taken up in water extracted three tines with ethylacetate. The conbi ned
or gani d3| ayesntgemonsd @dasver Theodustis eishe asest withed futher pyrifiesttonios r enpved

under redu 0

(oot oo 751 988 BE SR FacRRub TG dify Rl ) Do LS TLe TR AR

whi ch i s useeami t hout further purlflcatlon for the next step. 10A—97)

[ 5- (6- Am no- pyridin 3-ylethynyl)-6-ethyl-pyrimdin-4-yl]-piperazine N H2 A
sol ution of

215 (6 AmGRReRy R dtuTe NG9 sidagion ok g ThighKH Grono

4-y1] - pi per@agit@cthy Earfagmgwlﬁmﬁé 0.0 84 5 1slbikopl upER M ReRQcHibrofler¥bidele (1N

di oxane) ist stirred f hours at roomtenperature. The reaction mxture
i s evapor ated (2ddqt)Head®Bdraaditlursa¢tiontmikene mtmdsfa qric BZM hangadimshed wi t h

Sl vear o1l AtARYR MRS R eSS P orRORRE P ERRG 108 LI RO AT b

met hanol  dibe @de PV RRoUVELT4 - uﬁﬁ&@bn15 hours t he suspen5|on is filtered off,
the residue is washed with nethanol and the solvent is renpved under

reduced pressure. After drying 5.5 g (1009 of crude product are obtained,
whi ch are Zernsed RyoceBue 6GR%er purification in the next step. WO
2011/09219 .

5-14-(3, 9- laﬁl‘g)ﬁsﬁgl r o|lgﬁé?g%d@ggg?lg%l}yl@]nmhdlflespwtlhn% |1nne 5-yl et hynyl] - pyri di
n2-yl ares ne Thilsrtingh@atetial ie dcsmiped,umd\ﬂl\/lsl? sty ot deeso fzadnaccolddd agl tho repetien al

procedure GR7 (nethod 2) 5startin g, (3.87.mMmo .

4- chl or o- 6 TRy IS8 fedﬁﬁhﬂiamﬁmaa AL %f@]ﬂéig) ﬁ)rwﬁlmtﬁl%wgpa%l%m g
(4.6 nnnl)pﬁnge@bggﬁsﬂptg[S S] undecane- 3-carboxylic acid tert- butyl ester
using 1.97 (11°6 mMmoL) DIPEA in 20 nL acetonitrile. The reaction mxture
is stirred at 800 over night. 1.6 m conc. HCl is added the reaction is
stirred for 4 hours at 80C. The solvent is renoved under reduced pressure.
The residue is taken up
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10i n acetonitrile and K2CO3 is added. The m xture is stirred at 80C over

ni ght. The solvent is renoved and the residue is taken up in DCM wat er.
After phasesapme®ri on t he organi c phase is extracted t wCtEPMIOSOEM The
conbi ned organic layers are dried over Na2SO4, filtered and the solvent is
renoved under reduced pressure yielding 1.08 g (74 % of crude product,
which is used without further purification in the next step. 15 Exanples B
Exanples B-1 to B-92 can be synthesized according to the general procedures
GP7 (nucl eophil c displacenent) outlined above. The appropriate halides
required f@emyﬂtﬂmséthlrcdr((}i@)deduced fromthe table of exanples. 20 Table

L B o S S o AL o oAb (7 050
Cl-), N1 N WN&hddi1, N(:).CH3 A-41 352.44 353 1,32 301
The starting material is dissolved in NMP, an excess of amine is added and the reaction
5 mixture is heated in the microwave at 120 - 150°C. After cooling to RT the product is
purified by NP-HPLC.
Method 2:
To a mixture of starting material in acetonitril is added DIPEA. The reaction mixture is
stirred for 1 — 12 h at RT or 80°C. After cooling to RT the product is either purified by
10 prep. HPLC (NP or RP) or the solvent is removed under reduced pressure, the residue is
taken up in DCM (with a little MeOH if necessary) and filtered over silica. After removal
of the solvent the residue is taken up in water and DCM and the aqueous phase is
extracted twice with DCM. The combined organic layers are dried over MgSQ4 and the
solvent is removed under reduced pressure yielding the desired product. If necessary the

15  product is recrystallized from ACN.

General Procedure 8 (GP8): Saponification of Esters

The ester is taken up in either THF or dioxane, 1.1-1.5 eq. of 1 N NaOH are added and
the mixture is heated under reflux until reaction control shows complete conversion of the
starting material. The product either precipitates from the reaction mixture and is used

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

General Procedure 9 (GP9): Amide Formation with Amines

A mixture of 0.21 mmol starting material, 0.31 mmol TBTU or HATU and 0.42 mmol
Huenig’s base in 2 mL DMSO is stirred for 5 min. Subsequently 0.31 mmol of amine is
added and the resultant mixture is stirred at RT 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

solvent is evaporated and the residue is taken up in 1 mL DMSO. Insoluble material is

20



B-3 "NH2 N NNTh 0 A-41 327.41 328 1,05 501 B-4 '"NH2 N NNTh 0 A-41 295.34
296 1,25 319 Nr. Structure Int. MVMVN[M11] tr [mn] ECS0 PC3 [n M B-5
" NH2 CHN WODRoN/a92197, Nz A- 41 334.42 335 PCT/EP2011/051060

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
5  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 1 mL 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

10 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. Then 0.32 mmol of
starting material is 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 1 mL DMSO.
Insoluble material is filtered off and the resulting solution is purified via preparative

15 RP-HPLC yielding the desired product.

General Procedure 13 (GP13): Amide formation with carbonic acids

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. Subsequently 0.31 mmol of starting material is added
and the resultant mixture is stirred at RT over night. Purification is performed via

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

A-1a) 6-Methyl-3H-pyrimidin-4-one
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1,48 118 B-6 '"NH2 N NNTh ¢ /0 A-41 309.37 310 1, 28 441 B-7 ' NH2
CH3\ N N NNCH3 cIN---\¢c A-41 350.42 351 1,20 722 O B-8 ' NH2 N NNTh
,N.CH3 WO 2011/092197 PCT/EP2011/051060

100 g (0.70 mol) 4-Hydroxy-2-mercapto-6-methyl pyrimidine and 300 g Raney-Nickel
are suspended in water (1000 mL) and the suspension is heated and stirred under reflux
over night. Full conversion is detected by TLC (10 % MeOH in DCM). The catalyst is
filtered off over celite and the filtrate is evaporated to give crude product as a pale green

5  solid. The product is used without further purification for the next step.

A-1b) 5-Iodo-6-methyl-3H-pyrimidin-4-one

N™

L

N O
H

To a stirred solution of 70 g (0.64 mol) 4-hydroxy-6-methyl pyrimidine in acetic acid is
added 127 g (0.56 mol) NIS portion wise at RT within 15 min. The reaction is stirred for
10 30 h at RT until all starting material is consumed. The reaction mixture is diluted with
water and the solid product is filtered off and washed with sodium thiosulfate solution to
remove excess iodine. After drying, the desired product is obtained as a pale brown solid

(90 g; 60 %) which is used without further purification.

A-1) 4-Chloro-5-iodo-6-methyl-pyrimidin

N| N
kN/ Cl

15

A suspension of 90 g (0.38 mol) 4-hydroxy-5-iodo-6-methyl pyrimidine in 600 mL
POCI; is heated for 1 h at 90 °C. The reaction mixture is concentrated under reduced
pressure and the residue is poured into crushed ice. The precipitated solid is collected by
filtration and washed with water. After drying, the desired product is obtained as a solid

20 (90 g; 93 %).

22



A-41 308.39 309 1,24 277 B-9 NH2 N

1,46 184

H2 Cl-), N\wii2biueH 0 A-41 322. 37 323 1,08 437 B-11 , CHBCINEP2011/051060

10

15

A-2a) 6-Ethyl-3H-pyrimidin-4-one

N

L

N O
H

90 g (0.58 mol) 4-Hydroxy-2-mercapto-6-ethyl pyrimidine and 270 g Raney-Nickel are
suspended in water (1000 mL). The suspension is heated and stirred under reflux over
night. Full conversion is detected by TLC (10 % MeOH in DCM). The catalyst is filtered
off over celite and the filtrate is evaporated to give crude product as a pale green solid

(70.0 g; 98 %). The product is used without further purification for the next step.

A-2b) 6-Ethyl-5-iodo-3H-pyrimidin-4-one

N7 X

L

N O
H

To a stirred solution of 70 g (0.56 mol) 4-hydroxy-6-cthyl pyrimidine in acetic acid is
added 127 g (0.56 mol) NIS portion wise at RT within 15 min. The reaction is stirred for
30 h at RT until all starting material is consumed. The reaction mixture is diluted with
water and the solid product is filtered off and washed with sodium thiosulfate solution to
remove excess iodine. After drying, the desired product is obtained as a solid (90 g; 64

%) which is used without further purification.
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N NN OH H3C CH3 A-43 365.48 366 1,52 60 B-12 NH 2 CE13IN/ N O A-43 405.54
406 1,80 94 B-13 , NH2 5-13N N ' 1 NN H3Cx H3COH A-41 365. 48
366 1, 48 w0 2BH12092109F2 CH3Iil N 1 NN H3C H3COH A-43 379. BCT/EP2011/051060

A-2c¢) 4-Chloro-5-iodo-6-ethyl-pyrimidin

N~ ™
L.
N Cl
A suspension of 90 g (0.36 mol) 4-hydroxy-5-iodo-6-cthyl pyrimidine in 600 mL POCl;
is heated for 1 h at 90°C. The reaction mixture is concentrated under reduced pressure
5  and the residue is poured into crushed ice. The precipitated solid is collected by filtration

and washed with water. After drying, the desired product is obtained as a solid (65 g; 67
%).

A-2) 5-Iodo-3-trifluoromethyl-pyridin-2-ylamine

CF,

XN NH,

N

10 The title compound is synthesized according to general procedure GP1 starting from
5.0 g (31 mmol) 3-trifluoro-pyridin-2-ylamine and 6.9 g (31 mmol) NIS. Yield after

precipitation from the reaction mixture: 6.78 g (76 %).
A-3) 6-Trifluoromethyl-5-iodo-pyridin-2-ylamine

|\ NH,

N

CF,

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

4.8 g (30 mmol) 6-trifluorometyhl-pyridin-2ylamine and 6.7 g (30 mmol) NIS. Yield
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380; 364 1,58; 1,52 29 Nr. Structure Int. MWMN[M+11l] tr [m n] EC50 PC3
[NM B-15 NH2 ,CH3lii N | NN I H3CCH3 A-43 361.49 362 2,02 202 B-16 NH2
, CH3I N N'WO 2bhiN/0@2490 A- 43 399. 50 400 1,64 34 PCT/EP2011/051060

after precipitation from the reaction mixture and isolation of additional product from the

mother liquid by chromatography in slilca gel: 5.73 g (67 %).
A-4) 5-Iodo-6-methyl-pyridin-2-ylamine

X NH,

N

5  The title compound is synthesized according to general procedure GP1 starting from
2.7 g (25 mmol) 6-methyl-pyridin-2-ylamine and 5.6 g (25 mmol) NIS. Small amounts of
the corresponding bis-iodopyridine are formed during the reaction (LC-MS). The
recaction mixture is poured into ice upon which the bis-iodo product precipitated. The
mother liquid is treated with with a mixture of 5 % Na,S,03 and 10 % NaHCOs and is
10  subsequently neutralized by addition of 4 N NaOH. The precipitated product is collected
by filtration and washed with water. Yield: 4.95 g (85 %).

A-5) 6-Ethyl-5-iodo-pyridin-2-ylamine

AN 2

The title compound is synthesized according to general procedure GP1 starting from
15 10.0 g (83 mmol) 6-cthyl-pyridin-2-ylamine and 18.4 g (83 mmol) NIS. Yield after

precipitation from the reaction mixture: 18.0 g (89 %).

A-6) 5-Iodo-4-methyl-pyridin-2-ylamine
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B- 17 ,NH2 ,CH3IN N NN | OH 1104 A-43 413.52 414 1,68 129 B-18
,NH2 ,CH3IN N | NN OH A-43 351.45 352 1,43 34 B-19 NH----.7""?2-?2..1r.2
CE13I N N'WO 2hiN/o9R197F r F A-43 391.40 392 1,56 3 Nr. SPcud@paeig/osso MV

The title compound is synthesized according to general procedure GP1 starting from
2.0 g (18 mmol) 4-methyl-pyridin-2-ylamine and 4.2 g (18 mmol) NIS. Yield after

precipitation from the reaction mixture: 3.6 g (83 %).

A-7) 4-Ethyl-5-iodo-pyridin-2-ylamine

The title compound is synthesized according to general procedure GP1 starting from
5.0 g (41 mmol) 4-ethyl-pyridin-2-ylamine and 9.2 g (41 mmol) NIS. Yield after
precipitation from the reaction mixture and isolation of additional product from the

mother liquid by chromatography using silica gel: 10.3 g (100 %).
10  A-8) 4-Trifluoromethyl-5-iodo-pyridin-2-ylamine
CF, N NH,

—~N

The title compound is synthesized according to general procedure GP1 starting from
20.0 g (123 mmol) 4-trifluoromethyl-pyridin-2-ylamine and 27.8 g (123 mmol) NIS.
Yield after precipitation from the reaction mixture and isolation of additional product

15  from the mother liquid by chromatography in slilca gel: 20.3 g (57 %).
A-9) 3-Fluoro-5-iodo-pyridin-2-ylamine

F
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MA/ [ MH11] tr [nin] EC50 PC3 [nM B-20 ,CH3 N | NN Y CD,,NH 1 CH3 , NH2
1lii A-43 364.45 365 1,30 158 B-21 C El 3 / / N NN OACH3 NH2 IN NH A-43
364. 45 365020A%9IB2 B-22 , CH3 N HVIN , NH2 0 PCT/EP2011/051060

10

15

20

The title compound is synthesized according to general procedure GP1 starting from
200 mg (1.78 mmol) 3-fluoro-pyridin-2ylamine and 401 mg (1.78 mmol) NIS. Yield after

precipitation from the reaction mixture: 380 mg (90 %).

A-10) 2-Methyl-5-trimethylsilanylethynyl-pyridine

Z NN
\./
/T'

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

2.0 g (11.6 mmol) 5-bromo-pyridin-2-ylamine 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) PdCl,(PPhs), and 18 mL (127 mmol) triecthylamine 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-11) 5-Trimethylsilanylethynyl-pyridin-2-ylamine

Z NH,

Pe!
P ~
The title compound is synthesized according to general procedure GP2 starting from

5.0 g (28.9 mmol) 5-bromo-pyridin-2-ylamine 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 %).
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A-12) Methyl-(5-trimethylsilanylethynyl-pyridin-2-yl)-amine

.
/?'

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-

5  trimethylsilyl-ethyne using 134 mg (0.71 mmol) Cul, 601 mg (2.3 mmol)
triphenylphosphine, 420 mg (0.60 mmol) PdCly(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

10  acetate gradient. Yield: 4.0 g (85 %).

A-13) Ethyl-(5-trimethylsilanylethynyl-pyridin-2-yl)-amine

P
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-
15 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
THE. 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:
20 980 mg (99 %).
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A-14) 4-Trifluoromethyl-5-trimethylsilanylethynyl-pyridin-2-ylamine

CF A~ NH,

I
N

P Z
The title compound is synthesized according to general procedure GP2 starting from
12.8 g (44 mmol) 4-trifluoromethyl-5-iodo-pyridin-2-ylamine and 8.8 mL (62 mmol)

5  1-trimethyl-silyl-ethyne using 844 mg (4.4 mmol) Cul, 3.1 g (4.4 mmol) PdCL,(PPhs),
and 62 mL (443 mmol) tricthylamine in 80 mL dry THF. For the work-up the solvent is
removed under reduced pressure, the crude product is taken up in ethyl acetate and the
organic phase is extracted with water. The product is purified twice by chromatography

on silica gel using a DCM/MeOH gradient. Yield: 5.85 g (51 %).

10  A-15) 6-Trifluoromethyl-5-trimethylsilanylethynyl-pyridin-2-ylamine

>?i CF,
The title compound is synthesized according to general procedure GP2 starting from
5.7 g (20 mmol) 6-trifluoromethyl-5-iodo-pyridin-2-ylamine and 3.9 mL (28 mmol)
1-trimethyl-silyl-ethyne using 379 mg (2.0 mmol) Cul, 1.4 g (2.0 mmol) PdC1,(PPhs),
15 and 28 mL (199 mmol) tricthylamine in 30 mL dry THF. For the work-up the solvent is
removed under reduced pressure, the crude product is taken up in ethyl acetate and the

organic phase is extracted with water. The product is purified by chromatography on

silica gel using a DCM/MeOH gradient. Yield: 2.83 g (55 %).

20
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10

15

20

A-16) 4-Methyl-5-trimethylsilanylethynyl-pyridin-2-ylamine

Z NH,

X
P ~
The title compound is synthesized according to general procedure GP2 starting from
3.3 g (14.1 mmol) 4-methyl-5-iodo-pyridin-2-ylamine and 2.8 mL (19.7 mmol)
I-trimethyl-silyl-ethyne using 81 mg (1.4 mmol) Cul, 296 mg (0.42 mmol) PdCL,(PPhs),,
370 mg (1.4 mmol) triphenylphosphine and 20 mL (141 mmol) triethylamine in 25 mL
dry THF. After cooling to RT, the mixture is filtered and the product is isolated from the
filtrate by chromatography on silica gel using a DCM/MeOH gradient. Yield: 2.75 g

(95 %).
A-17) 6-Methyl-5-trimethylsilanylethynyl-pyridin-2-ylamine

Z NH,

I
N

Si
I

S

e

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

5.0 g (21.4 mmol) 6-methyl-5-iodo-pyridin-2-ylamine and 4.5 mL (32 mmol)
1-trimethyl-silyl-ethyne using 407 mg (2.1 mmol) Cul, 2.0 g (2.1 mmol) Pd(PPhs)4 and
30 mL (214 mmol) triethylamine in 40 mL dry DMF. For the work-up the solvent is
removed under reduced pressure and the product is purified twice by chromatography on

silica gel using a DCM/MeOH gradient. Yield: 4.2 g (96 %).
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A-18) 4-Ethyl-5-trimethylsilanylethynyl-pyridin-2-ylamine

NH

>si o

|
The title compound is synthesized according to general procedure GP2 starting from
10.3 g (41.6 mmol) 4-ethyl-5-iodo-pyridin-2-ylamine and 8.2 mL (58.2 mmol)

5  1-trimethyl-silyl-ethyne using 792 mg (4.2 mmol) Cul, 2.9 g (4.2 mmol) PdCl,(PPhs),
and 58 mL (416 mmol) tricthylamine in 140 mL dry THF. For the work-up the solvent is
removed under reduced pressure, the crude product is taken up in ethyl acetate and the
organic phase is extracted with water. The product is purified twice by chromatography

on silica gel using a cyclohexane/ethyl acetate gradient. Yield: 9.08 g (100 %).
10 A-19) 6-Ethyl-5-trimethylsilanylethynyl-pyridin-2-ylamine

/INH2

N
P Z
The title compound is synthesized according to general procedure GP2 starting from 18 g
(72.6 mmol) 6-ethyl-5-iodo-pyridin-2-ylamine and 14.4 mL (102 mmol) 1-trimethyl-
silyl-ethyne using 1.38 g (7.3 mmol) Cul, 5.1 g (7.3 mmol) PdCI,(PPhs), and 101 mL
15 (726 mmol) tricthylamine in 100 mL dry THF. For the work-up the solvent is removed
under reduced pressure, the crude product is taken up in ethyl acetate and the organic
phase is extracted with water. The product is purified twice by chromatography on silica

gel using a cyclohexane/ethyl acetate gradient. Yield: 12.73 g (80 %).

20
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A-20) 5-Trimethylsilanylethynyl-pyridin-3-ol

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-
5  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 %)).

10  A-21) S-Trimethylsilanylethynyl-pyridin-3-ylamine

The title compound is synthesized according to general procedure GP2 starting from
2.0 g (11.6 mmol) 5-bromo- pyridin-3-ylamine 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
15 mmol) PACL(PPhs), and 19 mL (139 mmol) tricthylamine in 20 mL dry THF. For the
work-up the reaction mixture is diluted with ethyl acetate and small amounts of
cyclohexane, the organic phase is extracted with water and brine. The product is purified
by chromatography on silica gel using a DCM/MeOH gradient. The product precipitated
on the column and was subsequently extracted from the silica gel with pure MeOH.

20 Yield: 2.0 g (91 %).
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A-22) 5-Trimethylsilanylethynyl-1H-pyrazolo[3,4-b]pyridine

NH

N

F
>si

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)

5 1-trimethylsilyl-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,O gradient. Yield: 542 mg (50 %).

A-23) 5-Trimethylsilanylethynyl-1H-pyrrolo[2,3-b]pyridine

N
/‘?'

10

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) PdCl,(PPhs), and 25.4 mL (182 mmol)

15  triethylamine 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
%).
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A-24) 6-Trimethylsilanylethynyl-3H-imidazo[4,5-b]pyridine

N=\
N

-

N

H

\.4
/?'

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)

5  1-trimethylsilyl-ethyne using 34 mg (0.18 mmol) Cul, 159 mg (0.61 mmol)
triphenylphosphine, 128 mg (0.18 mmol) PdCly(PPhs),; and 10.1 mL (72.7 mmol)
tricthylamine 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-25) 5-Ethynyl-2-methyl-pyridine

|
=~ _N x HCI

10 Z

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

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

A-26) 5-Ethynyl-pyridin-2-ylamine
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The title compound is synthesized according to general procedure GP3 starting from

5.5 g (29 mmol) 5-trimethylsilanylethynyl-pyridin-2-ylamine and 2.0 g (14 mmol) K,CO3
in 30 mL MeOH. The product is purified by chromatography on silica gel using a
hexane/ethyl acetate gradient. Yield: 2.9 g (85 %).

5  A-27) (5-Ethynyl-pyridin-2-yl)-methyl-amine

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 and 507 mg
(3.7 mmol) K,COs in 10 mL MeOH. Yield: 698 mg (56 %) after chromatography on

10 silica gel.

A-28) (5-Ethynyl-pyridin-2-yl)-ethyl-amine
H
Z | N~
N
&
The title compound is synthesized according to general procedure GP3 starting from
980 mg (4.5 mmol) TMS-alkyne and 310 mg (2.3 mmol) K,CO; in 6 mL MeOH.
15 Yield: 388 mg (59 %) after chromatography on silica gel.

A-29) 5-Ethynyl-4-trifluoromethyl-pyridin-2-ylamine

The title compound is synthesized according to general procedure GP3 starting from
5.9 g (22.6 mmol) 4-trifluoromethyl-5-trimethylsilanylethynyl-pyridin-2-ylamine and

20 1.56 g (11.3 mmol) K,COs in 50 mL MeOH. The product is purified by chromatography
on silica gel using a DCM/MeOH gradient. Yield: 2.97 g (71 %).
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A-30) 5-Ethynyl-6-trifluoromethyl-pyridin-2-ylamine
Y | NH,
N

V4
CF,

The title compound is synthesized according to general procedure GP3 starting from
2.82 g (11.0 mmol) 6-trifluoromethyl-5-trimethylsilanylethynyl-pyridin-2-ylamine and

5 757 mg (5.5 mmol) K,COs3 in 25 mL MeOH. The product is purified by chromatography
on silica gel using a cyclohexane/ethyl acetate gradient. Yield: 0.9 g (44 %).

A-31) 5-Ethynyl-4-methyl-pyridin-2-ylamine
Y | NH,
N

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

10 1.8 g (8.8 mmol) 4-methyl-5-trimethylsilanylethynyl-pyridin-2-ylamine and 609 mg (4.4
mmol) K,COs in 315 mL MeOH. The product is purified by chromatography on silica gel
using a DCM/MeOH gradient. Yield: 1.0 g (86 %).

A-32) 5-Ethynyl-6-methyl-pyridin-2-ylamine

y | NH,
N
F
15  The title compound is synthesized according to general procedure GP3 starting from
4.3 g (21.0 mmol) 6-methyl-5-trimethylsilanylethynyl-pyridin-2-ylamine and 1.5 g
(10.5 mmol) K,COs in 30 mL MeOH. The product is purified by chromatography on

silica gel using a DCM/MeOH gradient. Yield: 3.6 g.
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A-33) 4-Ethyl-5-ethynyl-pyridin-2-ylamine

The title compound is synthesized according to general procedure GP3 starting from
3.3 g (15 mmol) 4-ethyl-5-trimethylsilanylethynyl-pyridin-2-ylamine and 1.04 g

5 (7.5 mmol) K,COs in 30 mL MeOH. The product is purified by chromatography on silica
gel using a DCM/MeOH gradient. Yield: 1.78 g (81 %).

A-34) 6-Ethyl-5-ethynyl-pyridin-2-ylamine

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

10 12.23 g (56 mmol) 6-ethyl-5-trimethylsilanylethynyl-pyridin-2-ylamine and 3.87 g
(28 mmol) K,COs in 120 mL MeOH. The product is purified by chromatography on
silica gel using a DCM/MeOH gradient. Yield: 4.5 g (85 %).

A-35) 5-Ethynyl-pyridin-3-ol
OH
~
& N
15  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 (49 %) after chromatography on silica gel.

37



,NH2 11 H3C, N N ON.N- 0 H3CH3 A-43 337.42 338 1,37 56 B-51 N H2 H3C1 N NN1
, Nz A-43 348.45 349 1.61 129 B-52 NH2 H3C1 N N NN A-43 341.44 342 1.18 180
B-53 , N1-w@ 2p+12®&97N N NN1 O A-43 PCT/EP2011/051060

A-36) 5-Ethynyl-pyridin-3-ylamine

2
/@ x HCI
N

H

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,COj3 in 10 mL MeOH. Yield:
5 1.2 g(74 %) after chromatography on silica gel and precipitation from dioxane/HCL

A-37) 5-Ethynyl-1H-pyrazolo|[3,4-b]pyridine

NH

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; in 6 mL MeOH.
10 Yield: 330 mg (92 %) after extraction.

A-38) 5-Ethynyl-1H-pyrrolo[2,3-b]pyridine

e

NH

N

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,CO3 in 15 mL MeOH. Yield:
15 1.2 g(61 %) after chromatography on silica gel.

A-39) 6-Ethynyl-3H-imidazo[4,5-b]pyridine

J

NH

\
"

The title compound is synthesized according to general procedure GP3 starting from
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10

15

706 mg (3.3 mmol) TMS-alkyne and 227 mg (1.6 mmol) K,CO; in 6 mL. MeOH.
Yield: 491 mg (94 %) after extraction.

A-40) 4-Chloro-6-methyl-5-pyridin-3-ylethynyl-pyrimidine

“

N

N~ R

L.

N~ CI

The title compound is synthesized according to general procedure GP2 starting from
250 mg (1.0 mmol) 4-chloro-5-iodo-6-methyl-pyrimidin using 123 mg (1.2 mmol)
3-ethynyl-pyridine, 18 mg (0.10 mmol) Cul, 34 mg (0.05 mmol)
bis-(triphenylphoshine)palladium(II) chloride, 0.5 mL triethylamine in 2 mL DMF. The
reaction mixture is stirred for 3 h at 60 °C. After removal of the solvent under reduced

pressure, the product is purified by PR-HPLC. Yield: 25 mg (11 %).

A-41) 5-(6-Amino-pyridin-3-ylethynyl)-4-chloro-6-methyl-pyrimidine
NH

A
N

N~

(P

N e

The title compound can be synthesized according to general procedure GP2 starting from
30 g (0.11 mol) 4-chloro-5-i0odo-6-methyl-pyrimidin (A-1) and 26.4 g (0.22 mol) of
5-ethynyl-pyridin-2-ylamie (A-36) using 2.1 g (11 mmol) copper iodide and 7.9 g

(11 mmol) bis(triphenylphosphine)palladium chloride and triethylamine in 600 mL THF.
After work up and chromatography (silica, eluent 5 % MeOH in DCM) 13 g (45 %) of

the desired product is obtained.

A-42) 4-Chloro-6-ethyl-5-(6-methyl-pyridin-3-ylethynyl)-pyrimidine

-’

N
=
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The title compound is synthesized according to general procedure GP2 starting from
250 mg (1.0 mmol) 4-chloro-6-ethyl-5-iodo-pyrimidine using 121.5 mg (1.2 mmol)
5-ethynyl-2-methyl-pyridine, 18 mg (0.10 mmol) Cul, 34 mg (0.05 mmol)
bis-(triphenylphoshine)palladium(II) chloride, 0.5 mL triethylamine in 2 mL DMF. The
5  reaction mixture is stirred for 3 h at 60 °C. After removal of the solvent under reduced

pressure, the product is purified by PR-HPLC. Yield: 25 mg (11 %).

A-43) 5-(6-Amino-pyridin-3-ylethynyl)-4-chloro-6-ethyl-pyrimidine
2 NH,
>N
N
(P
N
To a stirred solution of 60 g (0.22 mol) 4-chloro-5-iodo-6-¢ethyl-pyrimidin (A-2) in
10 1200 mL THF under argon is added 4.2 g (22 mmol) Cul and 15.7 g (22 mmol)

Cl

bis(triphenylphosphine)palladium chloride. The reaction mixture is purged with argon for
30 min. 15.7 g (0.22 mol) of 5-ethynyl-pyridin-2-ylamie (A-36) and triethylamine is
added and the reaction mixture is heated at 60°C for 4 h. After work up and
chromatography (silica, eluent 5 % MeOH in DCM) 26 g (45 %) of the desired product is

15  obtained.

A-44) 5-(6-Amino-2-methyl-pyridin-3-ylethynyl)-4-chloro-6-ethyl-pyrimidine

/lNHz
N

N~

.

N~ Cl

The title compound is synthesized according to general procedure GP2 starting from
6.0 g (22.3 mmol) 4-chloro-6-cthyl-5-iodo-pyrimidine using 3.5 g (26.8 mmol) 5-

20  ecthynyl-6-methyl-pyridin-2-ylamine, 213 mg (1.1 mmol) Cul, 1.57 g (2.2 mmol)
bis-(triphenyl-phoshine)palladium(Il) chloride, 15 mL (112 mmol) tricthylamine in
100 mL DME. The reaction mixture is stirred over night at RT. After removal of the
solvent under reduced pressure, the residue is taken up in water and ethylacetate and the

aqueous phase is extracted twice with ethylacetate. The combined organic phases are
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dried over MgSQy, filtered over silica and the solvent is removed under reduced pressure.

Yield: 2.9 g (64 %)

A-45) [5-(4-Chloro-6-ethyl-pyrimidin-5-ylethynyl)-pyridin-2-yl]-methyl-amine

5  The title compound is synthesized according to general procedure GP2 starting from
0.89 g (2.6 mmol) 4-chloro-6-ethyl-5-iodo-pyrimidine using 0.48 g (3.65 mmol)
(5-Ethynyl-pyridin-2-yl)-methyl-amine, 40 mg (0.21 mmol) Cul, 180 mg (0.26 mmol)
bis-(triphenyl-phoshine)palladium(II) chloride, 3.6 mL (26.1 mmol) tricthylamine in
5.5 mL THF. The reaction mixture is stirred over night at 65°C. After removal of the

10 solvent under reduced pressure, the residue is taken up in water and ethylacetate and the
aqueous phase is extracted twice with ethylacetate. The combined organic phases are
dried over MgSQy, filtered over silica and the solvent is removed under reduced pressure.

Yield: 320 mg (46 %).

A-88) {1-[5-(6-Amino-pyridin-3-ylethynyl)-6-methyl-pyrimidin-4-yl]-piperidin-4-yl}-
15  acetic acid methyl ester

2 NH,

> N
Z

The title compound is synthesized according to general procedure GP7 (method 2)
starting from 2.0 g (8.17 mmol) 4-chloro-6-methyl-5-(6-amino-pyridin-3-ylethynyl)-
pyrimidine and 1.90 g (9.81 mmol) piperidin-4-yl-acetic acid methyl ester using 3.50 mL
20 (20.4 mmoL) DIPEA in 50 mL ACN. The reaction mixture is stirred for 1 h at 80 °C.
The solvent is removed under reduced pressure. The residue is taken up in DCM/MeOH

and filtered over silica. After removal of the solvent and extractive work up 2.9 g (96 %)

41



B-62 CH3 NN H2 IN A-43 321.38 322 1.33 105 B-63 CH3 N 1 NN OH
i/NH2 IN CH3 CH3 A-43 365.48 366 1.56 8 B-64 CH3 Nk NNCH3 NH2 Iri OH
A- 43 337.¥0 2883911935 53 Nr. Structure PCT/EP2011/051060

of the desired product is obtained. The product is used without further purification for the

next step.

A-89) {1-[5-(6-Amino-pyridin-3-ylethynyl)-6-methyl-pyrimidin-4-yl]-piperidin-4-yl}-

acetic acid

The title compound is synthesized according to general procedure GPS starting from
2.87 g (7.85 mmol) {1-[5-(6-amino-pyridin-3-ylethynyl)-6-methyl-pyrimidin-4-yl]-
piperidin-4-yl}-acetic acid methyl ester using 0.82 g (19.6 mmoL) LiOH in 10 mL water
and 40 mL THF. The reaction mixture is stirred over night at 50 °C. The THF is removed
10 under reduced pressure and the residue is taken up DCM and MeOH and separated from
insoluble material. The filtrate is dried over MgSO, and the solvent is removed under
reduced pressure. After drying 2.9 g (95 %) of crude product is obtained which is used

for the next step without purification.

A-90) {1-[5-(6-Amino-pyridin-3-ylethynyl)-6-methyl-pyrimidin-4-yl|-piperidin-4-
15 ylmethyl}-carbamic acid zert-butyl ester
2 NH,
N
F

| AN
0L
N

The title compound is synthesized according to general procedure GP7 (method 2)

“boc

starting from 2.0 g (8.17 mmol) 4-chloro-6-methyl-5-(6-amino-pyridin-3-ylethynyl)-
pyrimidine and 2.33 g (9.81 mmol) piperidin-4-ylmethyl-carbamic acid tert-butyl ester
20 using 1.82 mL (10.6 mmoL) DIPEA in 50 mL ACN. The reaction mixture is stirred for

1 h at 80 °C. The solvent is removed under reduced pressure. The residue is taken up in
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Int. MNVMNV[M11] tr [min] EC50 PC3 [nM B-65 CI-)N N1 NN NH |1 0 A-41
307.36 306 1.2 218 B-66 H3 NI N ,NH2 Il ,N CH3 CH3 OH A-41 351.45 352 1.46
24 B- 67 HSOMNo11/09N97 PCT/EP2011/051060

DCM/MeOH and filtered over silica. After removal of the solvent and extractive work up
3.1 g (90 %) of the desired product is obtained. The product is used without further

purification for the next step.

A-91) 5-[4-(4-Aminomethyl-piperidin-1-yl)-6-methyl-pyrimidin-5-ylethynyl]-

5  pyridin-2-ylamine

To a solution 0f 3.10 g (7.34 mmol) {1-[5-(6-amino-pyridin-3-ylethynyl)-6-methyl-
pyrimidin-4-yl]-piperidin-4-ylmethyl}-carbamic acid terz-butyl ester in 20 mL DCM and
20 mL MeOH at RT is added 2.75 mL (11.0 mmol) 4 M HCl in dioxane. The reaction is

10 stirred over night at 50 °C. The solvent is removed under reduced pressure and the
residue is taken up in a small amount of MeOH. The precipitated product is filtered off
and washed with few MeOH. After drying 3.06 g (95 %) of the desired product is

obtained.

A-94) 4-[5-(6-Amino-pyridin-3-ylethynyl)-6-methyl-pyrimidin-4-yl]-piperazine-1-

15  carboxylic acid 7ert-butyl ester

Z | NH,
x N
%
NI AN
kN/ N/\
(N
boc

The title compound is synthesized according to general procedure GP7 (method 2)
starting from 5.0 g (20.4 mmol) 4-chloro-6-methyl-5-(6-amino-pyridin-3-ylethynyl)-

20  pyrimidine and 4.57 g (24.5 mmol) piperazine 1-carboxylic acid fert-butyl ester using
10.4 mL (61.3 mmoL) DIPEA in 50 mL dioxane. The reaction mixture is stirred at 80 °C

43



CH3 y-OH ,NH2 I N A-41 323.40 324 1.24 174 B-68 CH3 NCH3 IN O \ CH3 A-42
336.44 337 1.73 589 B-69 CH3 N 1\1IN CH3 IN O LCH3 A-42 350.46 351 1.88 783
Nr. Strucworel o197 MV PCT/EP2011/051060

10

15

20

over night. The solvent is removed under reduced pressure. The residue is taken up in
water extracted three times with ethylacetate. The combined organic layers are dried over
MgSO04 filtered off and the solvent is removed under reduced pressure yielding 7.5 g (94
%) of the desired product, which is used without further purification for the next step.

A-95) [5-(6-Amino-pyridin-3-ylethynyl)-6-methyl-pyrimidin-4-yl]-piperazine

2 NH,
_ N
NN
kN/ N/\
N

A solution of 7.5 g (19.1 mmol) 4-[5-(6-Amino-pyridin-3-ylethynyl)-6-methyl-pyrimidin-
4-yl]-piperazine-1-carboxylic acid tert-butyl ester in 50 mL 4 M HCI (in dioxane) ist
stirred for 3 hours at room temperature. The reaction mixture is evaporated and the
residue is taken up in 50 ml DCM and washed with saturated aqueous NaHCOj3 solution.
After phase separation the organic solvent is removed under reduced pressure. The
residue is taken up in methanol dried over Na2SO4. After 15 hours the suspension is
filtered off, the residue is washed with methanol and the solvent is removed under
reduced pressure. After drying 5.6 g (100%) of crude product are obtained, which are

used without further purification in the next step.

A-96) 4-[5-(6-Amino-pyridin-3-ylethynyl)-6-ethyl-pyrimidin-4-yl]-piperazine-1-
carboxylic acid fer-butyl ester

/lNHz
N

=
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MA/[M-11] tr [nin] EC50 PC3 [nM B-70 /CH3 O -131 .N N1 NN OH A-42 322.41
323 1,44 684 B-71 CrCH3 1-131 .N N 1_1 NN OH A-42 336.44 337 1.52 388 B-72
CH3 Cl- 13W0.2Di1b2197NN OH A- 42 336. 44 337 PCT/EP2011/051060

The title compound is synthesized according to general procedure GP7 (method 2)
starting from 5.0 g (19.3 mmol) 4-chloro-6-cthyl-5-(6-amino-pyridin-3-ylethynyl)-
pyrimidine and 4.32 g (23.2 mmol) piperazine 1-carboxylic acid tert-butyl ester using
9.86 mL (57.9 mmoL) DIPEA in 50 mL dioxane. The reaction mixture is stirred at 80 °C
5 over night. The solvent is removed under reduced pressure. The residue is taken up in
water extracted three times with ethylacetate. The combined organic layers are dried over
MgSOj filtered off and the solvent is removed under reduced pressure. The residue is
purified via NP-chromatography (DCM/MeOH 75/25 as eluent) yielding 7.2 g (92 %) of

the desired product, which is used without further purification for the next step.

10 A-97) [5-(6-Amino-pyridin-3-ylethynyl)-6-ethyl-pyrimidin-4-yl]-piperazine

/INH2
N
S

N| AN
kN/ N
N
A solution of 7.2 g (17.7 mmol) 4-[5-(6-Amino-pyridin-3-ylethynyl)-6-ethyl-pyrimidin-
4-yl]-piperazine-1-carboxylic acid tert-butyl ester in 50 mL 4 M HCI (in dioxane) ist
stirred for 3 hours at room temperature. The reaction mixture is evaporated and the
15 residue is taken up in 50 ml DCM and washed with saturated aqueous NaHCO3 solution.
After phase separation the organic solvent is removed under reduced pressure. The
residue is taken up in methanol dried over Na,SO4. After 15 hours the suspension is
filtered off, the residue is washed with methanol and the solvent is removed under
reduced pressure. After drying 5.5 g (100%) of crude product are obtained, which are

20  used without further purification in the next step.
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1,52 474 B-73 CH ,3 CH3l .N I\ILI NN vCH3 OH A-42 336.44 337 1,55 160 B-74

NH 2 I|...

10

15

20

..NH3 N il NN A-41 391.52 392 1,71 195
WO 2011/092197 PCT/EP2011/051060

A-98) 5-[4-(3,9-Diaza-spiro[5.5]undec-3-yl)-6-ethyl-pyrimidin-5-ylethynyl]-pyridin-

2-ylamine
Z | NH,
_ N
N™ Z
L
N~ °N
N

The title compound is synthesized according to general procedure GP7 (method 2)
starting from 1.0 g (3.87 mmol) 4-chloro-6-cthyl-5-(6-amino-pyridin-3-ylethynyl)-
pyrimidine and 1.18 g (4.6 mmol) 3,9-diazaspiro[5.5]Jundecane-3-carboxylic acid tert-
butyl ester using 1.97 mL (11.6 mmoL) DIPEA in 20 mL acetonitrile. The reaction
mixture is stirred at 80°C over night. 1.6 ml conc. HCI is added the reaction is stirred for
4 hours at 80°C. The solvent is removed under reduced pressure. The residue is taken up
in acetonitrile and K2CO3 is added. The mixture is stirred at 80°C over night. The
solvent is removed and the residue is taken up in DCM/water. After phase separation the
organic phase is extracted twice with DCM. The combined organic layers are dried over
Na2S04, filtered and the solvent is removed under reduced pressure yielding 1.08 g

(74 %) of crude product, which is used without further purification in the next step.

Examples B
Examples B-1 to B-92 can be synthesized according to the general procedures GP7
(nucleophilc displacement) outlined above. The appropriate halides required for synthesis

can be deduced from the table of examples.
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H Nr .

Structure |Int.

MA/ MV [ MF11] tr

[ m n]

EC50 PC3 [nM B-75 NH2
CH3\ N/ N I1\( NO NNCH3 A-41 376.46 377 1.32 92 B-76 NH2 CH3\ N N ||

N/ CH3 AvOoloBAB2¥Y 346 PCT/EP2011/051060
Table 1: Examples B-1 — B-87
ECso
Nr. Structure Int. MW [MM-I‘-’IYI] t, [min] | PC3
[nM]
A NH,
H
C 2 o N
N
B-1 l = A-41 323.40 324 1,16 112
N N—>
-
3
= NH,
CH, P N
B-2 ’\i A A-41 352.44 353 1,32 301
NN
K/N\/\O.CH?,
= NH,
CH, P N
B-3 ’\i A A-41 327.41 328 1,05 501
N" N
K/S:O
& NH,
CH, P N
B-4 l\i = A-41 295.34 296 1,25 319
N" N
0O
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1,27 233 B-77 H2 CF13I

N N NNr--

N/ NI\( NO NCH3 A-43 390.49 391 1.41 43 B-78 CH3I
N/ CH3 A-43 359.43 360 1.39 101 B-79 NH2 N NNCH3 NOH CH3 A-41

PCT/EP2011/051060

366. 47 36W0LR0thA9I2138 Nr. Structure
MW EC50
Nr. Structure Int. MW t, [min] | PC3
[M+H] [nM]
N NH,
CH, P N
N ~
B-5 L. A-41 334.42 335 1,48 118
N" N
K/NW
B-6 A-41 309.37 310 1,28 441
B-7 A-41 350.42 351 1,20 722
B-8 A-41 308.39 309 1,24 277
B-9 A-41 323.40 324 1,46 184
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Int. MVMN[MH tr [nin] EC50 PC3 [nM B-80 / N NN/NH2 | CH3 A-41 376.51
377 1.53 161 B-81 CH '3 N 1\IN H2 | N CH3 OH N CH3 A-43 380.49 381 1.52 71

B- 82 CH3 WOR0 (10921271 PCT/EP2011/051060
MW EC50
Nr. Structure Int. MW t, [min] | PC3
[M+H]
[nM]
B-10 A-41 | 322.37 323 1,08 437
B-11 A-43 365.48 366 1,52 60
B-12 A-43 | 405.54 406 1,80 94
B-13 A-41 365.48 366 1,48 51
. 1,58;
B-14 A-43 379.51 | 380;364 152 29
H,C
H,C” "OH
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N O..rNHOA—434044740513277B—83CHB//Nl\(N/H2I
A-43 390.53 405 1.32 90 B-84 C-)N N .

N CH3

., NN_ H2 NH A-41

362. 43 36802009106 Nr. Structure | nt MV MN [ I\/Hrll] PCT/EP2011/051060
MW | ECs
Nr. Structure Int. MW t, [min] | PC3
[M+H]

[nM]

B-15 A-43 361.49 362 2,02 202
B-16 A-43 399.50 400 1,64 34

B-17 A-43 413.52 414 1,68 129
B-18 A-43 351.45 352 1,43 34
B-19 A-43 391.40 392 1,56 3

FFE F
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tr [min] EC50 PC3 [nM B-85/ 7CH3NI / N kr NO NH A-43 376.46 377 1,34 153
B-86 HN ,CH3IN NCH3 / N NN CH3 O A-45 351.45 352 1,67 115 B-87 H N,
CE13- CH3 WON0NMob1970H A- 45 337.42 338 1,42 104 PCT/EP2011/051060

MW ECso
Nr. Structure Int. MW t, [min] | PC3
[M+H] [nM]

B-20 A-43 364.45 365 1,30 158
B-21 A-43 364.45 365 1,29 162

B-22 A-43 365.43 366 1,60 32

B-23 A-41 323.40 324 1,27 19

B-24 A-41 350.42 351 1,21 352
OYNH
CH,
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WO 2011/ 092197PCT/ EP2011/ 051060 Exanpl es E Exanples E-1 to E-8 can be

synt hesi zed according to the general procedures GP9 (am de formation)

out | i ned wbava/09Ttye appropriate internmedi ates required POT/EPgOILIERE can be
deduced fromthe table of exanples. 5 Table 4: Exanples E-1 - E-8 Nr.
Structure Int. MNV[MH tR [mn] EC50 PC3 [nM E-1 NH2 Cl-)N N NNO

),LN__ --CH3 1 CH3 A89 379 1.13 221 E-2 nNH2 ,Z-13,N N 11-Nr---N-----..0
JLN N CH3 A-89 434 1.17 nd EE3 NH2 C-)N N

MW ECso
Nr. Structure Int. MW t, [min] | PC3
[M+H] [nM]
| ~x NH,
CH =N
N
B-25 k\N N A-41 350.42 351 1,17 267
B-26 A-41 351.41 352 1,40 27
B-27 A-41 385.47 386 1,53 56
B-28 A-41 399.50 400 1,57 195
B-29 A-42 350.46 351 1,62 234
OH
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1\r N0 C H3 N
[ MF11] tR [nin]

/ N\ H3 CCH3 A-89 436 1.27 nd
EC50 PC3 [nM E-4 E-4 H2 5-13, N N NNO NH 0-CH3 A-89 409

Nr .

Structure |Int.

1.11 300 wo2o0t1/02147d-2 N NNO NH H3C) A-89 379 1.13 PCT/EP2011/051060
MW ECso
Nr. Structure Int. MW t, [min] | PC3
[M+H] [nM]
B-30 A-41 337.42 338 1,32 49
B-31 A-42 390.41 391 1,77 80
B-32 A-41 377.37 378 1,44 15
B-33 A-42 350.46 351 1,69 152
B-34 A-41 337.42 338 1,36 21
H,C
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171 E-6 NH2 5-13, N N I\INO N1 O A-89 421 1.16 358 E-7 NH2 5-i3,N NI\INO N
.."-CH3 H3C) A-89 393 1.26 266 E-8 NH2 51(i3N N I1\INO NH ? N H3CyCH3 A-89
422 1.19 wo 20Bxmepres F Exanples F-1 to F-7 can be synt reSiEPe@d1a6wo0 di ng to
t he general procedures GP10 (amide formation with acid) outlined above. The
appropriate internediates required for synthesis can be deduced fromthe
tabl e of exanples. 5 Table 5. Exanples F-1 - F-7 Nr. Structure

MW ECso
Nr. Structure Int. MW t, [min] | PC3
[M+H] [nM]
B-35 A-42 364.49 365 1,80 168
B-36 A-43 351.45 352 1,46 20
B-37 A-43 381.48 382 1,51 148
4
B-38 l\i N A-41 323.40 324 1,38 122
~
N° N
) o
O
B-39 A-43 351.45 352 1,62 50
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Int. MN[MtH tR [m n] EC50 PC3 [nM , NH2 CH3 N F-1 N
365 1.24 135 NNH
WO 2011/092197 PCT/EP2011/051060
MW EC50
Nr. Structure Int. MW t, [min] | PC3
[M+H]

[nM]

B-40 A-43 350.42 351 1,30 187

B-41 A-43 375.40 376 1,80 19

B-42 A-43 343.38 344 1,67 105

B-43 A-43 386.48 387 1,39 139

B-44 A-43 337.42 338 1,49 76
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NYCH3 0 NH2 C 13, N F-2 N ,CH3 A- 91 421/ 481 1.60
344 1\IN /

WO 2011/092197 PCT/EP2011/051060
MW ECso
Nr. Structure Int. MW t, [min] | PC3
[M+H] [nM]
. 1,26;
B-45 A-43 337.42 | 451; 338 132 46
B-46 A-43 351.45 362 1,62 72
B-47 A-43 337.42 338 1,33 46
B-48 A-43 323.40 324 1,23 141
B-49 A-43 337.42 338 1,35 124
OH
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N [ 0 NH2 , Z-13, N
WO 2011/092197 PCT/EP2011/051060
MW | ECw
Nr. Structure Int. MW [M-+H] t, [min] | PC3
[nM]
H,C Qe ok
3
= x-N
N
B-50 Lo A-43 337.42 338 1,37 56
N N_B
H CSVO
3 CH,
N NH,
H,C <N
Z
N
B-51 L A-43 348.45 349 1.61 129
N" N
bNW
2 NH,
H,C N
4
B-52 Nl ~ A-43 341.44 342 1.18 180
NN
A~ NH,
H,C “ |
Z
AN
B-53 Nl _ A-43 357.44 358 1,31 142
N"NTY
K/S:O
\\
@)
N NH,
H,C N
e
N
B-54 L A-43 336.40 337 1.21 211
NN
NH
@]
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F-3

N

N

A-91 433 1.60 335 NN H , N\ro NH2 CH3 \
WO 2011/092197 PCT/EP2011/051060
MW ECso
Nr. Structure Int. MW t, [min] | PC3
[M+H] [nM]
H.C Sk
3 N
=
B-55 Nl N A-43 366.47 367 1.43 191
<
\/\O
NH
= 2
H.,C |
N
=
B-56 le N A-43 322.41 323 1.38 268
N I\O
N«
CH,
B-57 A-43 309.37 310 1.37 119
B-68A A-43 293.37 294 1.5 492
B-69A A-43 351.45 352 1.6 23
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F-4 A-91 408 1.37 nd NN H , Nr NCH3 O\ CH3
WO 2011/092197 PCT/EP2011/051060
EC50
Nr. Structure Int. MW MW t, [min] | PC3
[M+H] [nM]
= ; NH,
H
C P N
N 366 1.39
B-60 l _ A-41 365.43 (245/247) | (1.31) 75
N~ N
O
O
ch, LY
3 AN
FZ
AN
B-61 l\i _ A-43 379.46 380 1,50 33
N° N o
O
X NH2
CH, | N
e &
B-62 Nk | A-43 321.38 322 1.33 105
NN
O
B-63 A-43 365.48 366 1.56 8
B-64 A-43 337.42 338 1.35 53
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Nr . Structure Int. MW[M+1l] tR[mn] ECS50 PC3 [nM F-5 CH3 NNN N H2 N
CHI3 ,0HII O A91 409 1.30 141 F-6 CH3 N NN NH2 NNHrOO0 A-91 433
1. 60 277 WO 2011/092197 PCT/EP2011/051060
ECso
Nr. Structure Int. MW [MM-I‘-’IYI] t, [min] | PC3
[nM]
B-65 A-41 307.36 306 1.2 218
B-66 A-41 351.45 352 1.46 24
B-67 A-41 323.40 324 1.24 174
B-68 A-42 336.44 337 1.73 589
B-69 A-42 350.46 351 1.88 783
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F-7 CH3 NNN \ NH2 NH3C HCH3 NII 0 A-91 407 1.48 nd WO

2011/ 092197PCT/ EP2011/ 051060 Exanples G Exanples G 1 to G 13 can be

synt hesi 2&0 2ati00e97ng to t he general procedures GP9 (anmpd@/Hreoimrmsioon) or GP
10 (am de formation with acid) outlined above. The appropriate

I nternmedi ates required for synthesis can be deduced fromthe table of
exanples. 5 Table 6: Exanples G1 - G13 N Structure Int. MVMNV[M11l] tR
[mMmn] EC50 PC3 [nM G 1 NH H3C, N 1\r N -N, CF13 OH A-97 365. 44

MW EC50
Nr. Structure Int. MW t, [min] | PC3
[M+H] [nM]
B-70 A-42 322.41 323 1,44 684
B-71 A-42 336.44 337 1.52 388
B-72 A-42 336.44 337 1,52 474
B-73 A-42 336.44 337 1,55 160
B-74 A-41 391.52 392 1,71 195
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366 1,28 212 G2 ,NH2 H3C, N NN- N A-97 413.48 414 1.39 138 0 ND

,NH2 H3C, N 1\N_, "

G3

0 A-97 375.43 376 1,31 550 G4 n,NH2 H3C, N ONN- N <tO

A- 97 376.¥6 2011/092197 PCT/EP2011/051060
MW EC50
Nr. Structure Int. MW t, [min] | PC3
[M+H]

[nM]

B-75 A-41 376.46 377 1.32 92

B-76 A-41 345.41 346 1,27 233

B-77 A-43 390.49 391 1.41 43

B-78 A-43 359.43 360 1.39 101

B-79 A-41 366.47 367 1.42 238
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377 1,43 206 Nr Structure Int. MWMN[M11l] tR[mn] ECS0 PC3 [nM G5
,NH2 H3C, ,,N N , NN NIli A-97 412.49 413 1,58 225 G6 NH2 H3C, Nl N N CN
0 0\ CH3WwO-20in/B8P742 367 1, 47 PCT/EP2011/051060
ECso
Nr. Structure Int. MW [MM-I‘-’IYI] t, [min] | PC3
[nM]
= NH,
CH, P N
N
B-80 L A-41 | 376.51 377 1.53 161
N” N
N
“CH,
cn. U
3 AN
V4
B-81 l\i\ CH A-43 | 380.49 381 1.52 71
Z 3
N"INTY OH
LN
CH,
7 NH2
CH, S |
pZ
N™™ -
B-82 U A-43 | 404.47 405 1.32 77
N™ °N
0]
s
0]
e U
3/ N
N~ ~
B-83 L2 A-43 390.53 405 1.32 90
i2e
N
“CH,
~ | NH,
CH N
3 4 X
B-84 '\i\ A-41 | 362.43 363 1,24 126
= 0
N” N
Q@H
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106 G7 ,NH2 H3C ,,N N N Q\-
CH3\ N N NM NO A-95 376.46 377 1.29 206 G 9
, N, O C?’we208/888742 390 1,16 310 WO 2011/092197PCT/ EPEZOEP2QSHOBE0 Nr

N 9-4'

A-97 402.46 403 1.48 197 G 8 ' NH2
, NH2 CH3N N NN

Structure Int. MN
EC50
Nr. Structure Int. MW MW t, [min] | PC3
[M+H] [nM]
= NH2
CH |
3/ N
N 7
B-85 I\i A-43 376.46 377 1,34 153
~
N" N O
NH
N
=
CH, T cH,
x
B-86 Z A-45 351.45 352 1,67 115
N \ N i
l ~
kN N
O/CHs
N
=z ~
CH, g I CH,
4
B-87 | NTX A-45 337.42 338 1,42 104
l .,
kN N
OH
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MV [M-11] tR [nin] EC50 PC3 [nM , NH2 C. H3_N N G 10 NNL
A-95 402.46 403 1.31 221 NO

WO 2011/092197 PCT/EP2011/051060

Examples E

Examples E-1 to E-8 can be synthesized according to the general procedures GP9 (amide
formation) outlined above. The appropriate intermediates required for synthesis can be

deduced from the table of examples.

5  Table 4: Examples E-1 — E-8

EC50
Nr. Structure Int. MW tr [min] PC3
[M+H] (M)
z | NH2
CHs// N
N X
I -~ -
E-1 kN '\O\ﬁ A-89 379 1.13 221
N/CH3
|
CH,
~ | NH2
CH3// x~_N
N X
I s
E2 | '\O\)OL A-89 434 1.17 nd
N
LN
CH,
~ ] NH2
CH N
S
N N
§
E-3 N- N o CH A-89 436 1.27 nd
-~ 3
N\
N
/N
H,C CH,
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) H3C H2 CH3 IN I

WO 2011/092197 PCT/EP2011/051060
EC50
Nr. Structure Int. [MM-I‘-’IYI] tr [min] PC3
[nM]
— NH2
|
CH, N
Z
NS
([
E-4 N '\O\)OL A-89 409 1.11 300
[\
O~CH,
= | NH2
CH, P N
N X
) U }
E-5 NN o A-89 379 1.13 171
)NH
H3C
=z | NH2
CH N
S #
N X
E-6 . A-89 421 1.16 358
N
l_o
= | NH2
CH, P ~_N
N X
I ~ -
E-7 kN '\O\)OL N A-89 393 1.26 266
j\l/ 3
H.C
= | NH2
CH N
Sz
N AN
Lo
E-8 N" N O A-89 422 1.19 nd
NH
N\
H3C/ CH3
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N G 11 1\(N A-98 418.54 419 (405) 1.50 (1.46) 55 N. CH3

WO 2011/092197 PCT/EP2011/051060

Examples F

Examples F-1 to F-7 can be synthesized according to the general procedures GP10

(amide formation with acid) outlined above. The appropriate intermediates required for

synthesis can be deduced from the table of examples.

5  Table 5: Examples F-1 — F-7

MW tr EC5 PC3
Nr. Structure Int. [M+H] [min] [nM]
A NH,
CH3 P >N
F-1 N™™ A-91 365 1.24 135
(g
N° N H
N\n/CH3
O
2 NH,
CH, x-N
A CH, 421/
F-2 N A-91 1.60 344
L 481
N~ N H
N
O
= NH,
CH N
‘ F
F-3 N™~ A-91 433 1.60 335
Lo
N N H
Nm
0]
= ; NH,
CH N
‘
N
F-4 L. A-91 408 1.37 nd
N\H/\N< 3
O CH,
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I'N N G12 11-V---N.----.., 7CH3 A-98 448.57 449 1.5 41
.0 0 Cl-13 1 N
WO 2011/092197 PCT/EP2011/051060

O1- 13
I\H. r

MW tr |EC5PC3
Nr. Structure Int. [M+H] | [min] [nM]
2 NH,
CH N
y \3 F CH,
5 P 5 A-91 409 1.30 141
N° N H
N
@)
AN NH,
CH, P N
X
6 '\i ) A-91 433 1.60 277
N° N H
N
@)
2 NH,
CH, P N
~
.7 hi/ H,C cH A-91 407 1.48 nd
N
@)
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N G 13 %\r A-98 433.56 434 1,46 53 H NyN----CH3 0
Exanpl es H
WO 2011/092197 PCT/EP2011/051060

Examples G
Examples G-1 to G-13 can be synthesized according to the general procedures GP9
(amide formation) or GP10 (amide formation with acid) outlined above. The appropriate

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

5  Table 6: Examples G-1 - G-13

MW EC50
Nr Structure Int. MW tg [min] | PC3
[M+H]
[nM]
A~ NH,
H,C “ |
ZZ
N 74
G-1 (- A-97 365.44 366 1,28 212
N N—>
N»_N,CHs
O H
= NH,
H,C <N
Z
A
G-2 lN/ N A-97 413.48 414 1.39 138
D
0
\Y
o N7
2 NH,
H,C N
=
N 7
G-3 lN/ N A-97 375.43 376 1,31 550
Sy
N >/_/’/
0
H,C ek
3
P N
N
I o
G-4 LN N A-97 376.46 377 1,43 206
-
4°
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Exanples H1l to H 28 can be synthesized according to the general procedure
GP7 5outlined above. The appropriate internediates for synthesis can be
deduced fwormtim2t9abl e of the exanples. Table 7: ExanplPe3/ER2A11/05H6@8 Nr .
Structure Int. MNMN[MH tR [mn] H1 HNCH3 CH3l \ N/ / Nk - NN A-45
321.43 322 1.86 H2 NH2 H3C\ NNk Nr NL -N A-43 356.43 357 1.13 H 3
...."H2 ,".CH31 N N kNr Ngo

MW EC50
Nr Structure Int. MW tg [min] | PC3
[M+H] M)
~ | NH2
H,C g
=
N AN
L
G-5 N {‘_‘3 A-97 | 41249 | 413 158 | 225
N
Cﬁz O
= | NH2
H.C
3 P N
N NS
P
G-6 N N_5 A-97 366.42 367 1,47 106
N
=0
(@]
AN
CH3
~ | NH2
H,C g
A
N N
L
G-7 N QN__B A-97 | 40246 | 403 148 | 197
N
0
0
\\
z | NH2
~_N
CH3//
N X
|
G-8 kN’ N A-95 | 376.46 | 377 129 | 206
k/N ;o
= | NH2
CH ~_N
‘Pz
N X
| -~
G-9 kN N A-95 | 389.42 | 390 1,16 | 310
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A-43 375.52 376 2.13 H5 H2 OH31 N/ / N NH A-43 322.37 323 0.89 H 6 % NH2
CH3l / N kNN NyCH3 CH3 A-43 350.47 351 1.18 Nr. Structure Int. MNMN

[ MrH] t R Wwoizojuyiasked7. ... ". . H2 ,".0H3I \ N/ PCT/EP2011/051060
MW ECso
Nr Structure Int. MW tg [min] | PC3
[M+H] [nM]
= | NH2
CH, =N
/
NS
m ~ /\
N""N
-1 A- 402.4 4 1.31 221
G-10 K/N o 95 02.46 03 3
O)E
H,C
= ] NH2
CH, «_N
5
N ™
- L i 419 1.50
G-11 N ,\OG A-98 | 418.54 (405) | (1.46) 55
N\H/CH3
0
o LU
3
— N
N~
G-12 lN/ N A-98 448.57 449 1.5 41
CH,
N\n/\o/
O
= NH2
CH, |
> N
N~
G-13 &N/ N A-98 433.56 434 1,46 53
SO
Y CH,
0
Examples H

Examples H-1 to H-28 can be synthesized according to the general procedure GP7
5  outlined above. The appropriate intermediates for synthesis can be deduced from the table

of the examples.
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N o A-43 349.44 350 1.07 H 8 NNH CH3 N kNN 0-CH3 1\1/ lit---- N-N
A-43 390.45 391 0.94 H9 ,NNH2 CH3Il- r N I\L "NM O A-43 421.55 422 1.03
H 10 NNH wo20//09219W. 2 CH3I / N I 1\i' CH3 A-43 405.55 40@8CI/FP201103M60

Table 7: Examples H-1 — H-28

Nr. Structure Int. MW [1\1\/;[_3_]1] tr [min]
H-1 H
“ “CH,
CH, N
FZ
N A-45 321.43 322 1.86
U _
N I\O
H-2
> NH,
HC x IN
=
Nl\ Z A-43 356.43 357 1.13
e
N/
H-3
y NH,
CH, IN
& x
le \ A-43 375.52 376 2.13
N/ N }
H'S / NH2
CH, - |N
4
N| X A-43 322.37 323 0.89
kN/ N/\fo
K/NH
H-6 Ny -NH,
CH, | P
Y 4
N™
l _ A-43 350.47 351 1.18
N N/\
N._CH,
CH,
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NNH Cl - 13l
-1\
H 13 "..

N keNN N A-43 357.42 358 1.01 H 12 NNH -,-...-

yN ., 0 A-43 392.5 393 1.07

Nr .

Structure Int.

MA/ MV

....,2 CE131 W
[MFH tR [ nin]

NVEBRM11M92197- 1N TN N H3 A-43 336.4 337 0.95 H-14 PCT/EP2011/051060

MW .
Nr. Structure Int. MW [M+H] tr [min]
H-7 _~_NH,
CH, IN
— x
le ~ A-43 349 44 350 1.07
o)
H-8 N NH,
CH, | P
P
O
_ A-43 390.45 391 0.94
N N/\N o-CH,
K( o
N~N
H-9 N._NH,
cH, [
=
N AN
NN A-43 421.55 422 1.03
QNI
N
g
H-10 N _NH
CH, | >
// ZZ
N7
L A-43 405.55 406 1.11
N N/\
L
T
CH3
H-11
Ngo NH,
CH, | P
=7
N A-43 357.42 358 1.01
|
O
N/
H-12 Ny, -NH,
CH, | P
p
o g A-43 392.5 393 1.07
kN/ . /\ - . .
Lo
1@
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NH2 CHIN/ / NKNCH AIDNt H6 A-43 429.55 430 1 H 15 N, NH2
H3CI N NN, MD \\0 NS\ CH3 A-43 428.56 429 1.01 H 16 CH IN N kN-, N1 NY o
C1\L ' 0- Wo48114R1195 422 1.03 H17 ,N("NH2 , CH3I RCICIBPRONG/051060
MW )
Nr. Structure Int. MW [M+H] tr [min]
H-13 B
CH, I
& N
le = A-43 336.4 337 0.95
N" N/\
H(N\
CH3
(@]
H-14 A~ NH,
CH, \'N
Y
N
SN A-43 429.55 430 1
LN c|>H3
LN/\S\:O
H o
H-15 Ne_NH,
H,C |
4
' ~ A-43 428.56 429 1.01
N~ 'N \ _O
K/N\/\/\ :/
CH3
H-16 __NH,
CH, |
=N
N X
NN A-43 4215 422 1.03
L_N_oO
Y
o
(@]
H-17
Ny NH,
CH, Il
F A-43 355.44 356 1.35
N ~
| ~
Mioe
H-18 N__NH,
cH, |
Y
[\i\
N~ N } A-43 415.49 416 1.26
_CH,
(0]
O\
CH3
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A-43 355.44 356 1.35 H 18 NL NH2 ,CH, NI

415.49 416 1. 26

k1 NN1 Klcr_
Nr. Structure Int. MNVMN[MH tR [m n]
F NN F A-W0 24629487453 1.53 N O

cl-13 6¢1-13 A-43

H19 ,"CH31 N N
PCT/EP2011/051060

MW ;
Nr. Structure Int. MW [M+H] tr [min]
H-19 A~ NH,
CH, I
& x N
T F A43 452.48 453 1.53
L. P . .
Lo
H-20 ~NH,
CHe N IN
ZZ
N™ X 7
L N A-43 366.47 367 1.04
Lo
Ho]\CH3
H-21 N\ NH,
cH,
4
N =X
L A-43 385.47 386 1.23
N N/\|
PN
N 2
H'22 7 NH2
TS IN
A
Y A-43 385.47 386 1.12
L. ™ . .
Lono
| =N
H-23 »
H,C ~ IN
4 [
N™ ™~
L A-43 385.47 386 1.14
N N/\
N~ |
\N
H-24 N,
CH, IN
& ™
T A-43 384.48 385 1.36
L. “O . .
O
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H20 ,,,,.H2 "... CH31 N NcN ,Ni HOCH3 A-43 366.47 367 1.04 H 21 NNI-12
C..-- CH ."3..../ NIVINI\1.. Ii NA-43 385.47 386 1.23 H22 "..". H2 |
CH3N N |\ 2Di992943 385. 47 386 1.12 H 23 HC N N PCT/EP2011/051060
MW .
Nr. Structure Int. MW [M+H] tr [min]
H-25 NeNH,
CH, |
=
4
NT
| A-43 386.46 387 1.19
kN/ N/ﬁ
LN
i
NJ
H-26 N NH,
CH, |
s
FZ
N™ X
L A-43 364.45 365 |
N Nﬁ
LN
RN
H-27 ~_NH,
H,C - 'N
4
N X
| o
L I\CEN(\ A-43 44252 443 1.13
~N
)
O
H-28 N NH,
CH, | P
=
N
L
N U A-43 417.51 418 1.18
N;LO
HC  CH,

Table 8: Biological Data of the Examples B-1 — B-87

Nr.

ICso mTOR [nM]

ICso PI3Ka [nM]

B-1

105

46
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NN NI N A-43 385.47 386 1.14 H24 H2 CH31 N N NN Th N O A-43 384. 48 385
1.36  Nr. Structure Int. MVMN[MH tR[min] H25 NNH ---..,..2 CH3l N
.1, --WO0.2011092197, _ KNN NN N A-43 386.46 387 1.19 H PET/EP2011/051060

Nr. ICso mTOR [nM] ICso PI3Ka [nM]
B-2 32 145
B-3 83 199
B-4 38 37
B-5 10 58
B-6 72 246
B-7 94 348
B-8 56 547
B-9 11 34
B-10 41 93
B-11 7 31
B-12 16 189
B-13 18 29
B-14 9 26
B-15 64 622
B-16 7 91
B-17 74 115
B-18 5 35
B-19 1 53
B-20 16 167
B-21 19 83
B-22 4 57
B-23 7 38
B-24 46 158
B-25 42 78
B-26 10 60
B-27 23 22
B-28 50 70
B-29 67 88
B-30 9 14
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NNH ---..,..2 CH3l N--;:-...", ...... " kNN \--O A-43 364.45 365 1 H 27
nN"NH2 1-13C N N LNNN | LN (0) A-43 442.52 443 1.13 H28 ,N, NH2 C1-1,1 N
1\ 1IN N N)WOHBG@IB19A- 43 417.51 418 1.18 Table 8: Bi ol ogipcalEPDENASHHO t he
Examples B-1 - B-87 Nr. 1050 mfOR [nM 1C50 PI3Ka [nM B-1

Nr. ICso mTOR [nM] ICso PI3Ka [nM]
B-31 37 172
B-32 3 24
B-33 51 102
B-34 4 15
B-35 23 172
B-36 5 50
B-37 36 89
B-38 18 37
B-39 19 87
B-40 32 62
B-41 9 201
B-42 31 196
B-43 16 88
B-44 10 58
B-45 10 58
B-46 16 77
B-47 5 36
B-48 14 99
B-49 28 73
B-50 30 49
B-51 43 86
B-52 28 104
B-53 12 380
B-54 14 133
B-55 26 718
B-56 57 1551
B-57 93 46
B-38 42 131
B-59 5 53
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105 46 Nr. 1C50 mTOR [nM 1C50 PI3Ka [nM B-2 32 145 B-3 83 199 B-4 38 37
B-5 10 58 B-6 72 246 B-7 94 348 B-8 56 547 B-9 11 34 B-10 41 93 B-11 7 31

B-12 16 18O 2Bt11032108 PCT/EP2011/051060
Nr. ICso mTOR [nM] ICso PI3Ka [nM]
B-60 6 14
B-61 4 43
B-62 28 109
B-63 0,61 15
B-64 10 55
B-65 60 104
B-66 5 51
B-67 43 90
B-68 122 183
B-69 168 99
B-70 141 139
B-71 108 90
B-72 70 134
B-73 30 84
B-74 30 98
B-75 10 48
B-76 97 60
B-77 8 67
B-78 31 72
B-79 18 53
B-80 25 99
B-81 7 143
B-82 5 38
B-83 29 136
B-84 19 32
B-85 30 95
B-86 9 94
B-87 20 76
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29 B-14 9 26 B-15 64 622 B-16 7 91 B-17 74 115 B-18 5 35 B-19 1 53 B-20 16
167 B-21 19 83 B-22 4 57 B-23 7 38 B-24 46 158 B-25 42 78 B-26 10 60 B-27
23 WO 2011/092197 PCT/EP2011/051060

Table 9: Biological Data of the Examples E-1 — E-8

Nr. ICso mTor [nM] ICso PI3Ka [nM]
E-1 45 54

E-2 366 96

E-3 457 2001

E-4 144 66

E-5 58 38

E-6 59 83

E-7 53 44

E-8 261 149

5  Table 10: Biological Data of the Examples F-1 — F-7

Nr. ICso mTOR [nM] ICso PI3Ka [nM]
F-1 15 36
F-2 31 23
F-3 16 39
F-4 457 301
F-5 18 69
F-6 78 51
F-7 237 47
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22 B-28 50 70 B-29 67 88 B-30 9 14 Nr. [C50 nfOR [nM |C50 Pl3Ka [nM
B-31 37 172 B-32 3 24 B-33 51 102 B-34 4 15 B-35 23 172 B-36 5 50 B-37 36
89 B-38 1S02711B¥3B719 87 PCT/EP2011/051060

Table 11: Biological Data of the Examples G-1 — G-13

Nr. ICso mTor [nM] ICso PI3Ka [nM]
G-1 84 33
G-2 90 47
G-3 91 60
G-4 113 46
G-5 157 110
G-6 101 52
G-7 60 37
G-8 64 22
G-9 55 39
G-10 60 25
G-11 30 36
G-12 32 37
G-13 35 50

Table 12: Biological Data of the Examples H-1 — H-28

Ne. ICso mTOR | ICso PI3Ka | ECso BT474 | ECso US7TMG
[nM] [nM] [nM] [nM]

H-1 55 214 745

H-2 67 333

H-3 333 369

H-4 45 58

H-5 91 745

H-6 15 55 72

H-7 138 97 944

H-8 127 185
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B-40 32 62 B-41 9 201 B-42 31 196 B-43 16 88 B-44 10 58 B-45 10 58 B-46 16
77 B-47 5 36 B-48 14 99 B-49 28 73 B-50 30 49 B-51 43 86 B-52 28 104 B-53

12 380 WO 2011/092197 PCT/EP2011/051060
I1C5o mTOR 1Cs50 PI3Ka | ECso BT474 ECso USTMG
- [nM] [nM] [nM] [nM]
H-9 1569 449
H-11 27 50 93
H-12 77 141
H-13 37 72 76
H-14 18 60 63
H-15 25 108
H-16 22 116
H-17 68 56
H-18 83 43
H-19 2000 1861
H-20 51 152 138
H-21 33 42 68
H-22 49 229 194
H-23 14 48 139
H-24 &9 129 78
H-25 14 48 15
H-26 47 105
H-27 139 103
H-28 258 232

Analytical method 1
Agilent 1100 Series
Agilent LC/MSD SL

HPLC:
MS:

column:

solvent

Phenomenex, Mercury Gemini C18, 3 um, 2.0x20 mm,
Part.No. 00M-4439-B0-CE
A: 5 mM NH4HCO3/ 20mM NH;
B: acetonitrile HPLC grade
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B-54 14 133 B-55 26 718 B-56 57 1551 B-57 93 46 B-58 42 131 B-59 5 53 Nr.
IC50 mMiTOR [nM 1C50 PI3Ka [nM B-60 6 14 B-61 4 43 B-62 28 109 B-63 0,61 15
B-64 10 380RBoBA9807104 B- 66 PCT/EP2011/051060

detection: MS: Positive and negative
mass rang: 120 - 700 m/z
fragmentor: 70

gain EMV: 1
5 threshold: 0.25
UVv: 315 nm
bandwidth: 170 nm
reference: off
range: 210 - 400 nm
10 range step:  2.00 nm

peakwidth: < 0.01 min

slit: 2 nm
injection: 5uL
flow: 1.00 mL/min
15 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
2.81 —3.10 min 95%->5%B
20
Analytical method 2
Instrument: Agilent 1100-SL: incl. ELSD / DAD / MSD
Chromatography:
Column: Phenomenex Gemini® C18, 50x2.0mm, 3 u

25 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
30 Column oven temperature: 35°C
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5 51 B-67 43 90 B-68 122 183 B-69 168 99 B-70 141 139 B-71 108 90 B-72 70
134 B-73 30 84 B-74 30 98 B-75 10 48 B-76 97 60 B-77 8 67 B-78 31 72 B-79
18 53 B- 880 2011/092197 PCT/EP2011/051060

Method “Base”

Fluent A:
Eluent B:

Linear Gradient program:

10 mM ammonia in acetonitrile
10 mM ammonia in water

t() =2% A, t3.5min =908 % A, t6min =08 % A

5 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,
10 Nebuliser temp: 50°C
Evaporation temp: 80°C
Lamp: Blue LED 480 nm
Diode Array Detector (DAD):
Instrument: Agilent G1316A
15 Sample wavelength: 220-320 nm
Reference wavelength: Off
Mass Spectroscopy (MSD):
Instrument: Agilent LC/MSD-SL
Ionisation: ESI (Positive & Negative)
20 Mass range: 100-800
Abbreviations used
ACN acetonitrile min minute(s)
bu butyl mL millilitre
CDI carbonyl diimidazole MS mass spectrometry
d day(s) N normal
DC thin layer chromatography NIS N-iodosuccinimide
DCM dichloromethane NMP N-methylpyrrolindinone
DIPEA diisopropylethyl amine NMR nuclear resonance spectroscopy
DME dimethylether NP normal phase
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25 99 B-81 7 143 B-82 5 38 B-83 29 136 B-84 19 32 B-85 30 95 B-86 9 94 B-87
Data of the Exanples E-1 -
| C50WDI28K209p19%] E-1 45 54 E-2 366 96 E-3 457 2001 BC4/EP4¢11661069 5 58

20 76 Table 9: Biol ogi cal

[nM

10

15

E-8 Nr.

| C50 nilor

DMF N, N-dimethylformamide ppm part per million

DMSO dimethylsulphoxide R¢ retention factor

eq. equivalent RP reversed phase

EtOH ethanol prep preparative

h hour(s) RT room temperature

HPLC high performance liquid ort tertiary
chromatography

LC liquid chromatography tr retention time

M molar THF tetrahydrofuran

MeOH methanol TMS Tetramethylsilanyl

Int. Intermediate PI3Ka PI3Kalpha or PI3Ka

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

the invention without restricting the invention to these Examples. All the ECsg and 1Cs

values listed herein are indicated in nM (nanomoles).

mTOR Kinase Activity Assay
(Phosphorylation status of mTOR substrate 4E-BP1; TR-FRET)

mTOR assay described herein provides ICso values indicating the activity of the

compounds inhibiting mTOR activity. Inhibition of mTOR is expected to be indicative of

acitivity in treating conditions of excessive or anomalous cell proliferation such as

cancer.

Assay Principle:

The mTOR kinase TR-FRET assay utilizes a physiologically relevant protein substrate

for mTOR (4E-BP1, labeled with an acceptor fluorophore (Green Fluorescent Protein)

and paired with a corresponding Tb-labeled phospho-specific antibody.

The assay itself is divided into two phases: the reaction phase and the detection phase. In

the reaction phase, all components required for the kinase reaction are added to the well,
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38 E-6 59 83 E-7 53 44 E-8 261 149 5 Table 10: Biological Data of the
Examples F-1 - F-7 Nr. 1C50 mTOR [nM 1C50 PI3Ka [nM F-1 15 36 F-2 31 23
F-3 16 39wWb-241146719301 F-5 18 69 F-6 78 51 F-7 237 47 Tablr&P2dr1/0Bioeé ogi cal
Data of the Examples G1 - G 13 Nr. 1C50 mfor [nM 1C50 PI3Ka [nM G 1

including the labeled protein substrate. The reaction is allowed to incubate for 60
minutes. After the reaction, EDTA is added to stop the kinase reaction, and terbium-
labeled antibody is added to bind phosphorylated product. Because the terbium chelate is
stable at the EDTA concentrations used to stop a kinase assay, the antibody and EDTA
5  can be pre-mixed prior to addition to minimize pipetting steps. Binding of the terbium

labeled antibody to the fluorophore-labeled phosphorylated product brings the terbium
and GFP into proximity, resulting in an increase in TR-FRET. In the presence of an
inhibitor, formation of phosphorylated product is reduced, and the TR-FRET wvalue is
decreased.

10
Materials:
-GFP-4E-BP1 substrate; Invitrogen order no. PV4759
-Lanthascreen Tb-anti-p4E-BP1 (pThr46) Antibody Kit; Invitrogen order no. PV4758
-FRAP1 (mTOR) kinase; Invitrogen order no. PV4753

15 -ATP 10mM
-5x Assay Buffer (250mM HEPES pH7.5, 0.05% Polysorbate 20, SmM EGTA, 50mM
MnCl2)
-EDTA 500mM

20  Determining ICsy Values for Test Compounds:

Kinase reaction conditions
400 nM GFP-4E-BP1, 8 uM ATP, ~150 ng/mL mTOR, 50 mM HEPES
pH 7.5, 0.01% Polysorbate 20, 1 mM EGTA, 10 mM MnCI2, and variable amounts of

25  test compounds.

Preparation of Reagents
Note: Thaw and keep mTOR, the substrate, ATP, and the antibody on ice prior to making
working dilutions. Working dilutions of these components can be kept at room

30 temperature for short periods of time the day of use.
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84 33 G2 90 47 G3 91 60 G4 113 46 G5 157 110 G6 101 52 G7 60 37 G 8
64 22 G9 55 39 G10 60 25 G 11 30 36 G 12 32 37 G 13 35 50 Table 12:
Bi ol ogi cawvoDat1z9of97t he Exanples H 1 - H 28 Nr. | C50 nmlrORCT/EP2011/051060

10

15

20

25

30

1. Add 2 ml of 5X Assay Buffer to 8 ml water to prepare 10 ml of 1X Assay Buffer,
wherein the concentration of 1X Assay Buffer is 50 mM HEPES pH 7.5, 0.01%
Polysorbate 20, 1 mM EGTA, and 10 mM MnCI2.

2. Prepare Antibody/EDTA Solution by first adding 2.75 pl of Tb-anti p4E-BP1
Antibody to 2397 ul of LanthaScreenTM TR-FRET Dilution Buffer. Then, add 100 pl of
0.5 M EDTA.

3. Prepare 4X Substrate/Enzyme Solution by first adding 72 pl of GFP-4E-BP1 (22
uM) to 926 ul of 1X Assay Buffer. Then, add 1.6 pul of mTOR (0.45 mg/mL).

4. Prepare ATP Solution by adding 3.2 pl of 10 mM ATP to 1997 ul of 1X Assay Buffer.

Serial Dilution of Inhibitors (16 point curve)

Inhibitors are serially diluted in DMSO, then diluted to a 4X working concentration with
1X Assay Buffer.

1. Dispense 40 pl of DMSO to two adjacent columns of a 96 well plate per compound
(e.g. columns 1 and 2).

2. Add 10 pl of inhibitor stock (10 mM) to the first well of the first column (A1) and mix.
3. Remove 10 pl from Al and transfer to the adjacent well in the next column (B1) and
mix.

4. Remove 10 pl from B1 and transfer to the next well in the first column (B2) and mix.
5. Repeat this dilution pattern through well H1 and leave the last well (H2) as DMSO
only.

6. Remove 4 pl of diluted compounds and add to 96 pl of 1X Assay Buffer in a 96-well

plate making 4X compound dilutions.

Kinase Reaction

1. Add 2.5 ul of 4X compound dilutions to a 384-well plate.
2. Add 2.5 pul of 4X Enzyme/Substrate Solution.

4. Preincubate for 30 min. at RT (shaker).

5. Add 5 pl of ATP Solution to all wells to start reactions.
6. Shake the assay plate on a plate shaker for 30 seconds.

7. Incubate the assay plate for one hour at room temperature (20-25°C).
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[nM 1C50 Pl3Ka [nM EC50 BT474 [nM EC50 US7MG [nM H1 55 214 745 H2 67
333 H3333369 H44558 H591 745 H6 15 55 72 H7 138 97 944

10

15

20

25

30

WO 2011/092197 PCT/EP2011/051060

Stop Step and Fluorescence Detection

1. Add 10 pl of Antibody/EDTA Solution to each well in columns 1-9.

2. Shake the assay plate on a plate shaker for 30 seconds.

3. Incubate the assay plate for one hour at room temperature (20-25°C).

4. Measure the GFP (FRET) and terbium (reference) emission signals on a fluorescence

plate reader (e.g. Perkin Elmer Envision).

Data Analysis

1. Calculate the emission ratio for each sample by dividing the GFP (FRET) signal by the
terbium (reference) signal.

2. Plot the concentration of each compound versus the emission ratio. Determine the
concentration of compound required to reach 50% of the maximum signal (IC50).
Determination of IC50 values can be obtained by curve fitting (sigmoidal dose response,

variable slope) using Prism software from GraphPad).

Inhibition of PI3Kalpha-induced PIP-2 phosphorylation

PI3Kalpha assay described herein provides 1Cso values indicating the activity of the
compounds inhibiting PI3 kinase alpha activity. Inhibition of PI3 kinase is expected to be
indicative of activity in treating conditions of excessive or anomalous cell proliferation,
such as cancers. See also J. A. Engelman, Nature Reviews Cancer, 2009, 9, 550-562; A.
Carnero, Expert Opin. Investig. Drugs, 2009, 18, 1265-1277 and P. Liu et al., Nature
Reviews Drug Discovery, 2009, 8, 627-64.

Method type: Filter-Binding-Assay
1. Materials
Assay buffer: 40 mM HEPES pH 7.5 SIGMA H-3375

100 mM NaCl Merck 1.064.041.000
I mM EGTA SIGMA E-4378
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1 mM B-Glycerophosphate SIGMA G-6253
7 mM MgCI2 Merck 58.331.000
I mM DTT SIGMA D-0632
(0.1% BSA only during preparation of Lipidmix after ultrasonication)
5  Phospholipid blend mix (= substrate) from Avanti Polar Lipids (#790770):
Phosphatidylinositol-4,5-biphosphate (# 840046) 3,665%
Phosphatidylethanolamine (# 83022) 39,26%
Phosphatidylserine (# 830032) 36,66%
Sphingomyeline (# 860062) 3,665%
10 Phosphatidylcholine (# 830053) 16,75%
Per aliquot lipid (16,6mg): 26ml assay buffer + 520ul BSA (5%)
PI3 Kinase alpha is expressed in SF9 insect cells, coinfected with viruses encoding
p85alpha and His-p110alpha, purified by combined Ni-affinity and anion exchange
chromatography). Aliquoted in desired amounts and stored at -80°C. Final assay
15  concentration 25ng/well.
Phosphotyrosin PDGFRbeta-peptide H-CGG-pY-MDMSKDESVD-pY-VPMLDM-NH2
was synthesized by Jerini Peptide Technologies (JPT) and used in a final conc. of 1,7 uM
(stock 100uM prepared in Assay buffer with DTT, aliquoted in desired amounts and
stored at -80°C)
20  Cold ATP (from Sigma; A-7699), 100uM stocksolution in H20, use 1uM final
concentration in assay
[33P]-ATP, 370 MBq/ml from Amersham (#AH9968), use 0.5uCi/well (10mCi/ml)
Clear 96-well plates from Greiner (# 655 162)
Filter plates: Perkin Elmer UniFilter GF/B # 6005177
25 Microscint 0 (from Perkin Elmer, #6013611)

2. Assay procedure

The substrate-containing lipid vesicles are dissolved to a concentration of 0.637 mg lipid
blend/ml assay buffer (with BSA, freshly added) in 50ml Falcon -> keep on ice,

30  followed by ultrasonication (pulse of 15 sec followed by a pause of 10 sec, 4x).
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Compounds are serially diluted in assay buffer + 6% DMSO and 10 ul of each dilution is
added per well of a 96-well plate (compounds are tested in duplicates) and mixed with 30
ul of the lipid vesicles containing PDGFR-Peptide (0.5 uM final) and PI3K alpha (25
ng/well final). The mixture is then incubated for 20 minutes at room temperature.

5  Subsequently, 20 ul of assay buffer containing 3 uM cold ATP and 0.5 nCi/20 ul 33P-
ATP are added. The plates are then incubated at room temperature for 120 minutes
(shaking with 300 rpm).

The reaction mix is transferred onto filter plates using "filtermate harvester" from

Packard: filter plates are rinsed with PBS, then the reaction mix is filtered onto the filter
10  plate, washed 5 times with PBS and are allowed to dry for 30-60 minutes at 50°C.

The plate bottom is sealed with Perkin Elmer white adhesive foil and 25 ul/well

MicroscintQ are added, the top is covered with transparent adhesive foil and the plate is

measured with Wallac Trilux 1450 Microbeta Counter.

15  As positive control serve wells containing vehicle controls (1% DMSO in assay buffer),
showing non-inhibited kinase activity (high values). Wells containing assay buffer

instead of enzyme can serve as control for background activity (low values).

3. Evaluation

20  Calculate ICsy values using the Smiley program (based on GrapPad Prism)

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

25  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

30  which diluent, but not substance, is added serve as controls. After an incubation time of 3
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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.

5  AlamarBlue assay in AN3 CA cells
The alamarBlue cell assay provides ECsq values indicative of the antiproliferative or

cytotoxic effects of the compounds on the AN3 CA human endometrial cancer cell line.

1. Description

10 alamarBlue® is designed to provide a rapid and sensitive measure of cell proliferation
and cytotoxicity in various human and animal cell lines. The assay is based on the
reduction of alamarBlue in the reducing environment of living (metabolically active)
cells. In the presence of added cytotoxic or antiproliferative compounds, the innate
metabolic activity ceases.

15  AlamarBlue is soluble and stable in culture medium. Measurements are made
fluorometrically by exciting at 530-560 nm and measuring emission at 590 nm. In
reporting percent alamarBlue reduction by monitoring fluorescence, data are expressed as

fluorescence emission intensity units as a function of time of incubation.

20 2. Cells and reagents

AN3 CA cells Human endometrial cancer cells (ATCC HTB-111)
alamarBlue Serotec Ltd
PBS (w/o Ca, Mg) Life Technologies, Gibco BRL (Cat. No. 4190-094)
DMEM Medium Lonza (Cat.No. BE-12-604F)

25 Fetal calf serum Life Technologies, Gibco BRL (Cat. No. 10270-
106)

3. Equipment

96-well plates, flat bottom (Falcon, Cat. No.: 353072)

30 96-well plates, U-shaped (Costar, Cat. No.: 3799)
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well plate, flat bottom (include medium blank). Incubate plates at 37°C in

a CO; incubator overnight.

Day 1: Dilute compounds to a concentration 100uM -> 1:5, 10 dilution steps, in
10 96-well plates.
Add 20 ul per well of each dilution to cells (total volume per well 200 ul;
final conc. of cpds: 10uM > 1:5; 0.5% DMSO final). If required, test
further dilutions.
All concentrations are tested in duplicates.
15 Controls: Cells w/o cpd. (+ 20ul medium/DMSO).

Cells are incubated with compounds for 3 days.

Day 4: Add 25 pl of alamarBlue solution to each well and incubate for 5-8 hours
at 37°C. Measure fluorescence by exciting at 530-560 nm and measuring

20 emission at 590 nm.

5. Evaluation

Calculate ECsousing GraphPad Prism (Fifty).

25  alamarBlue® assay can be used to measure the inhibition of mTOR as well as PI3Kalpha

in vitro.
CyQuant assay in US§7TMG cells

The CyQuant assay provides ECsy values indicative of the antiproliferative or cytotoxic

30 effects of the compounds on the U87MG human glioblastoma cell line.
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1. Description

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
5  treated with drugs with untreated controls. In the assay, a DNA-binding dye in
combination with a plasma membrane permeabilization reagent is used. The medium is
aspirated, replaced with dye binding solution, cells are incubated for 30-60min., then
fluorescence is measured (excitation at 485nm, emission detection at 530nm). Data are

expressed as fluorescence emission intensity units as a function of time of incubation.

10
2. Cells and reagents
U-87MG cells Human glioblastoma cells (ATCC HTB-14)
CyQuant NF assay Invitrogen Cat.# C35006
PBS (w/o Ca, Mg) Life Technologies, Gibco BRL (Cat. No. 4190-094)
15 RPMI1640 Medium Life Technologies, Gibco BRL (Cat. No. 61870-
010)
Fetal calf serum Life Technologies, Gibco BRL (Cat. No. 10270-
106)
3. Equipment
20 96-well plates, flat bottom (Falcon, Cat. No.: 353072)

96-well plates, U-shaped (Costar, Cat. No.: 3799)
CO;-Incubator

Microplate Reader, Wallac Victor

25 4. Typical Procedure
Day 0: Seed 3000 U-87MG cells (cultured in RPMI/10% FCS) in 150 ul medium

into a 96-well plate, flat bottom (include mediumblank). Incubate plates at

37°C in a CO; incubator overnight.

93



part per

nmet hano

Exanpl es.

m | lion DVBO di met hyl sul phoxide Rf retention factor eq. equival ent
RP reversed phase EtOH et hanol prep preparative h hour(s) RT room

t enper at we 2biRLG217gh per formance |iquid chromat ogr aphy pCemP2e1ensioary LC

| i quid chromat ography tR retention tinme M nolar THF tetrahydrofuran MeOH
TMS Tetranethyl silanyl Int. Internediate Pl3Ka Pl 3Kal pha or Pl 3Ka
The Exanples that follow describe the biological activity of the conpounds
according to the invention without restricting the invention to these

Al

the EC50 and 'Cs() 5values listed herein are indicated in nM

(nanonol es)DaynifOR Ki iakiec damtpounds/toAseayertRiios 8ApMy~at:p ommediatmig dolutiod OR
substrate 4E-BPl; TR FRET

10

15

20

25

30

steps, 11)1 96-well plates.

Add 50 pl per well of each dilution (total volume per well 200 pul;
final conc. of cpds: 20uM -> 1:5). If required, test further dilutions.
All concentrations are tested in duplicates or triplicates.

Controls: Cells w/o cpd. (+ 50ul medium+ DMSO).

Cells are incubated with compounds for 3 days.

Day 4: Aspirate off medium and replace with 100ul of 1x dye binding solution

(22ul CyQuant NF dye reagent added to 11ml of 1x HBSS buffer) . Cover
the microplate and incubate for 30-60min. for equilibration of dye-DNA
binding. Measure the fluorescence intensity in a microplate reader

(excitation at 485nm, emission detection at 530nm).

5. Evaluation

Calculate ECsousing GraphPad Prism (Fifty)

The substances of the present invention are P13 kinase pathway inhibitors, in particular of

the serine/threonine kinase mTOR and/or members of the lipid kinase family Pi3K. 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.

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

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).
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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 lymphomas (NHL) such as chronic lymphatic

leukaemia, hair cell leukaemia, immunocytoma, plasmocytoma (multiple myeloma),

30 immunoblastoma, Burkitt’s lymphoma, T-zone mycosis fungoides, large-cell anaplastic

lymphoblastoma and lymphoblastoma; laryngeal cancer such as vocal cord tumours,

95



6. Renove 4 | A of diluted conpounds and add to 96 pl of 1X Assay Buffer in
a 96-well plate nmaki ng 4X conpound dilutions. 25 Kinase Reaction 1. Add 2.5
pi of 4X worzpouneehodi | utions to a 384-well plate. 2. AddPRTHEPRI11051040K
Enzynme/ Substrate Solution. 4. Preincubate for 30 mn. at RT (shaker). 5.
Add 5 pi of ATP Solution to all wells to start reactions. 306. Shake the
assay plate on a plate shaker for 30 seconds. 7. Incubate the assay plate
for one hour at roomtenperature (20-25C). WD 2011/092197PCT/ EP2011/ 051060
Stop Step and Fl uorescence Detection 1. Add 10 pl of Anti body/EDTA Sol ution
to each welshpiiaglogal gletisl andFub@ottgHaryegtadh eurammsybopt atecosuch apl at e shaker for

oS PR A LB Sl O Bl T S o
si gnal s on ogtebldUai@see BSBoRhAs Ba, [RBFHEFhi (i€ gBnuBalaK bianEMBimBAY I Si on) . Data
Anal ysis 101. Calculate the emssion ratio for each sanple by dividing the

GFP ( FRET) cherfliasar¢oyna, RetcesardompmbEping & paperay. refiguesarcoma, plagimogytema,
concentrati f G .SSh A i t he
concent fat 1B SRETadRURRLAEnY S ¥R MRSRMLBEL0R HRLHSay MR ILEL DR .
(1C50). Detsastmagtaioon offthd KER0tongliel€oe anthbendulh, airsledviby gtigivee phlidit i ng

(signoi dal dose response, 15 variabl e sl opei}ﬁ‘usi ng Prismsoftware from

G aphPad) . StADRlendh PBrYpY.3Rea SRAELIPH daEaess mwsgﬁwbﬁaﬁiwl@ﬁl? &% BYgKal pha
assay descr. r.ei Vi L ndi.cat | LV Ly t he
conpounds |Ch€(%glst&?lna§ I%Ielgéﬁ?ll dﬁgggoéﬁﬁ%é@t# ?l?}lﬂ%ﬂ;&hﬁﬁﬁ%?ﬁgﬁ 1%&%%%1(?%%% i's
expect ed t asbeut@Gukakingias,isueh af acatet liymphatid/ Iyntpheblbstivgcdaadhi {Ans), eutexcessi ve

or anomal ous cel roljf ion, such as.cancers. See also J. A Engel man,
Nt ar o ey PRV a4 0081 s ShonSdeasBhidh Sughis drone IRpRREC Iie Rvest | g
Drugs, 2009¢1i :chﬂo%@ér‘n%glgyd RiichePria kML stéthaoh RNBEY LR sORMEE Wb HA such as

Di scovery, 2009, 8, 627-64. 25Method type: Filter-Binding-Assay 1

Mat eri al s pAgidlasy, bibufee and d@civiHERESCIEHNIME, SEEVANEIcSBIHchoMmanddenidl Mer ck
1. 064. 041. 000 301 nt{l EGTA Sl G\/é&E- f1378. WO 2%11/&92%%7? /| EP2011/ 051060 1
mM B- G ycerSFTALBIst STSINEE: BesES! ArHRPRgENS URATEIEEE S 54CH06™ 1 mv DTT
SIGVA D 06%%1&&@%&5&5%13&%%&@Freadigg,a{o@hia@ Pa@indst Rrgigh 4n@ bérar

ul trasoni cati on) 5Phospho lipid blend mx (= substrate) from Avanti Pol ar

Li pi ds 16#790m0N0Us PrebaeRet Tyl ¢anedi sush-ag kiingy selbeppiap@a oz hgayoudyonsa e65%

Phosphati d ' 9,.269 1 serine 032
36, 56% Sp h?dr%%ﬁé"g?%%@?ﬁ“&ﬁ%%%%%@&5/?%%5?%%8 Z%l?%%h%giﬁ%ef%pg 005%),)
16, 75% Per padstaieiodnckt; phatyhddl cargp: o2dhatynassayrdndmharsuch &20gdpBShgedl?) Pl 3
Ki nase al pha is expressed in SF9 insect cells, coinfected with viruses
encodi ng pSBEIRRSaIAPI¥IgsR| @ ipeEas i pPrlpryecabistiRgaNretirblagiomp: and

ani on exch i indthd: i ' - t d stored at
"80C. Fi naI% ggl;{}hé’é{%tr QYL AR Mcindthd; WSS Pit HARIT EH RTRYN e

20  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 and vulvar cancer.

The novel compounds can be used for the prevention or short-term or long-term treatment
25  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.

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

30 combination with other pharmacologically active compounds as well. Chemotherapeutic
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foll owed by a pause of 10 sec, 4x WO 2011/ 092197PCT/ EP2011/ 051060
Conpounds Aéarside. nalutamide.| higadetamircaamippghtathiaride. cEprotweIm aostita dinpsieride, each
dllutlo r sted in
dupl i catesy nd iR fteocdisPud Sp0F e fBhg R RPHAE RIS b

PDGFR- Pept iodgedtfich bkdhthderiahipitande.gl aﬁiﬁst@dzl@'hﬁ ldted2o Rglimekdle,Mofgdo)e, The
m xture is then incubated for 20 ninutes at roomtenperature,
5Subs equenteWneS?@el and gfamesteng). bEHRTE penant aidhaTiEonty 2 8pYroAnPCaiats ands

tfi/20 1A 1 i cbqgg: A tll St N £
t enperat ure 0 1& r??[ﬂut Wthhg s ga%&rg% dg%ﬁg%e&aj%ﬁeg mx is
transferr edacdmt amdfhepatecytp gmwsth fam;om gxatﬂplm afrintbroy ara/gswdt facfor antitféaladsar d:

filter plates are rinsed wt hen.t reacti.on mx i s ltered onto
the fil'fer & |fa<ferreﬁ%9§%adm§ i'ﬁ %@t quﬁleg%@ ibjfaLs. spe %%Fffﬁlalbdry f or
30-60 m nNut@sti&b, @ e@nmﬂ'hﬁbi@&@ @ncpf?éstt@zmrﬂa%) Sa%ﬁhl%filb%tfeb (fgrakahmﬁlemch\a@l te
adhesive foil and 25 pi’/ M croscintO are added, the top is covered with
t ranspar entrneabhtmstwémﬂmltltr@md pyvemjslingt @alogs mr%ﬂuwumcmapqutﬂmﬁ langk 1450
M cr obet a Count 15As g C{?I ve coni erve wet S con%al ni n]g vehicl e
controls (% ?rli’“‘é{g% '§f’s?b PPEPY PSR Y B R-TRAP B e 09§ ALY activity

(hi gh val ugsadribi@lang p @ﬁagtaﬂlmIc@}&rﬁﬁ@@%dmddfamblﬂdgsdnﬁaﬂn&fr aBNBIBHES (%%2 serve as
control for background activity (]ow val ues) Eval uati on | cul ate

| C50 vdﬁueglnthléﬁcﬁglllt%esushﬁﬁ égxqu@gmaﬁﬁl{nﬁggé@nmplr@@m 11;1’@1?1@#?)11 mipmyein
lif
via hﬁ?é?ﬁ@%ﬁﬁ{? gc%’%ﬁéclngg@ i AR bl Wb %\'A cont ent

regul at ed, cisplatia, Gtadipbakiy apdoatbbplaﬁm)ahlkymlﬁghgeﬁé(e@las‘a@rmusﬁhe, ext ent of
proli feratl on_is_determ ned by conpari n% cell counts for sanples treated
¢

Wi th drugs mﬁ%qﬁethﬁmr@aﬁ@a)hélam Ghérrambpeth Dusiiphats frcgEieatng. eafpnambamids |
line) cel '3 oREEiGONM e&&ggadlsmg% %dg’ &&rxééses%cﬂaﬁcdr Rt 1&%&&5{@%& In

cul ture nedi um at test su stances are | ut ed

st epwi 2@ aridogee dntimitotieageetsl(s.gsviaba alhalbldlsheclt ast\ahblvscbinamndauieom ut/wel | .
Cells to 30whi di l yent,. but npt substance, E‘Tﬂg{d{% serve as .controls.
After an | NOBAPINGANE VHSHSMes s p0 S rtTe PPIGEAE SOPUQIET A e
nmedi um i s reRbRGSk B ells are

i ncubated at 37 C@?% etp %ggg[y%f%(;{mﬁ%? E?% %g?é%%éﬁdh&éﬁg# aﬁngea{flsﬁt}ﬁlldr?g t he

f | uor escenemsaaxsi togbicom, um@caplaad gixairongy e devayions ohcra@bempeuicdgeite

em ssion is asur.ed ues. ar. al cu d using the

& aphPad PRI GRR, S e e Qb Rk bR R arvar e we
cel | assay rpiamiabgfoldebdyintaldvemisond ineshd, vetoddn, bhmideat i d‘rﬁm@fl ve or
cytotoxic effects of the conpounds on the AN3 human en orretrl al cancer
cell line. 1. Description 10alamarBlueO is designed to pI’OVI de a rapid and
sensi tive rEa8RIcs ohpuitdlq foqurfuée a&eﬂ@trietan@p@%&aﬁ@noatwsi wlyigns.olls hunman
and ani nmal T o} rBlue in
t he reduci r?g lgh{/a!rlrsgﬁﬁ%l}ls #8{3 | Vi rgnéét met :\ﬂg(alﬁgg Sl&?ﬁ%ﬁ%’)&%@ﬁ’%@ﬁ t he
presence ofd@dﬂdcﬂle pg'\t/dﬁrmﬂn ¢h1s> coramulqmr, old Iﬁrepoztmn of themhetnmdsyutidalg activeat e

met abol i ¢ acti vi S ue S l,e, and. st abl culture
medi um Me&SHPR %ss 8‘1‘@ 1%%2“@?% ?F%‘@SP?@ E@)%Wi fe@%g’ 560 nm
and meagur igng. iSs) QBighl oPAA (I cdnfhdsRRAT thh'd iP§h&EMES @hﬁ%&&&ﬁm&@%c“ on
by nonitoring fluorescénce, data are expressed as fluorescence em Ssion
intensity units as a function of time of incubation. 202. Cells and
reagents AN3 CA cell sHuman endonetrial cancer cells (ATCC HTB-111)

al amar Bl ueSerotec Ltd PBS (W o Ca, M)Li9e Technol ogi es, G bco BRL (Cat.

No. 4190-094) DMEM Medi unionza (Cat.No. BE-12-604F) 25Fetal calf seruniife
Technol ogies, G bco BRL (Cat. No. 10270- 106)



3. Equi pnent 96-wel | plates, flat bottom (Falcon, Cat. No.:
353072) 3096-wel|l plates, U shaped (Costar, Cat. No.: 3799) WO

2011/ 0921 80oRCI/EPAI11/ 051060 CO2- 1 ncubat or M cropl at e Reai@P01HOLHEE amax
Pl us, Mol ecul ar Devices 4. Typical Procedure 5 Day 0: Seed 3000 AN3 CA
cells (DVEM 10% FCS) in 180 ill mediuminto a 96- well plate, flat bottom
(i nclude medi um bl ank). Incubate plates at 37C in a COQ2 incubator
overnight. Day 1:Dilute conmpounds to a concentration 100uM-> 1:5, 10
dilution steps, in 1096-well plates. Add 2011.11per well of each dilution
to cells (taohiave tholdosagepanrgewdiith Bepcaficd bélowl Ifmocassarpfthe dosss nkdtiphdd can 1: 5;
0. 5% DVSO fbienal%" | f re uired, test further dilutions. Al concentrations
are tested o SVESFYCHIHES 48 nt rol s: Cel I's W o cpd. (+ 20gl medi um DVBO) .
Cells are incubated with conpounds for 3 days. Day 4: Add 25 ill of

al amar Bl ue fgpkairia@tabRtsaas be WeldincdNfbr icRgtiplal 18y mindthd ab@u ®mpound(s) with
at 37C. Measure fluorescence by exciting at 530-560 nm and neasuri ng

20eni ssi on kapwaopxiliaiy sybstaegp.far pewnta ner) diventsononas sriciomLgHPRaCPr i sm
Fift 2 i nhi piti f nTOR
(E Vel a2 PRI HAD PR AR HREch s RARLE Gl Ay id Rl

CyQuant assagh prsartldesgdEEni, ublivass, isnch sahagresiomm dtdueataot tahy, ahd/beagintsve or
cytotoxic 30 effects of the conmpounds on the U3 hunan gl i obl ast o cel |l
line. WO 20A13°052 1§ Ptzﬁ%yi,ls}lebﬁm?%ynﬁgyé P?l&wﬁ?%?nce%_@@%geteip ihgled on
measur em‘v‘”%r%lg@ﬁéﬁ Welte. OMR 2006 88 al¥d BorhpiRrR9GENLyJye bi nding. Because
cellular DNA contéent is highly regulated, it is closely proportional to
cell nunmber. The extent of proliferation is determ ned by conparing cell

count s for (areppaslirgly, segaredated t4blets agsbawrohucedtbysanien euet. mdlich have bedne
assay, DNA- bi ndi ng_dye i nbi nation w th a plasnma .nmenbr.ane

per meathll i PEE P angady wid R Wt hish e s emalre Mt e wi ¢
dye bi ndi ngog@lg! fo@Bxangsit ksllidse: drbbidal 86mfaedbic@al6Qfhilum didyade bt H@rESCENCE
is measured (excitation at 485nm em ssion detection at 530nm). Data are

expressed ddciepifoieasierreEDEST sacEHh layatsdn ordoy tqpghiaye agleot effest ¢10R aypidt i me of

i ncubati on.. .o I S I . PBS
(oo Ca, wi O TpBRi T HRIP oA eRuet A SRS CoRRR e B FRAfin

gl ibobl ast o(msaddiecb h&id\&'ﬁ%pbﬂ&feb&)v?itmivbéiﬁggleﬂ;ilﬂ‘ato #se@%éﬁlﬂ@lidr&(ﬁ&bs‘fa&mbﬂ’lol 0gi es,
G bco BRL ait. No. 4190-Q94) .Life Technol ogi es, G bco BRL (Cat. No. 61870-
Life Tééhn&%ﬁl@g, cafigegl @Rﬁe(@é@fi.ca&q&fﬂmzl?%t& 3. Equi pment 2096- wel |

pl ates, flat bottom (Falcon, Cat. No.: 353072) 96-well| plates, U shaped
(Costar, Caflyrup¥Qrthe3tB9d cEBolias BPakRE HpbR Q&fbiRARAS hecotdihh &FthYi ctor

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

glycerol or sugar as well as a taste-improving agent, ¢.g. flavouring agents such as

vanillin or orange extract. They can also comprise suspension aids or thickeners, such as
20 sodium carboxymethyl cellulose, wetting agents, for example condensation products of

fatty alcohols and ethylene oxide, or protectants such as p-hydroxybenzoates.

Injection and infusion solutions are produced in a customary manner, ¢.g. while adding
isotonizing agents, preservatives, such as p-hydroxybenzoates, or stabilizers, such as
alkali metal salts of ethylenediaminetetraacetic acid, where appropriate using emulsifiers
25  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 aliquoted into injection bottles or ampoules or infusion bottles.

The capsules, which comprise one or more active compounds or active compound

98



254. Typical Procedure Day 0: Seed 3000 U-87MG cells (cultured in RPM/10%
FCS) in 150 ill mediuminto a 96-well plate, flat bottom (include

medi unbl awR)201Ve9evhat e pl ates at 37C in a CO2 i ncubat or POTAEPAI1GIE51060 WD
2011/ 092197PCT/ EP2011/ 051060 5 Day 1: Dilute conpounds to a concentration
80iuM-> 1:5 in nmedium 7 dilution steps, in 96-well plates. Add 50 | A per
well of each dilution (total volune per well 200 ill; final conc. of cpds:
20iuM -> 1:5). If required, test further dilutions. Al concentrations are
tested in duplicates or triplicates. Controls:Cells wo cpd. (+ 50gl

medi um+ DMBGINbIn@sbhss car, ¢ot axemip, bd pwidubedclpnpoungithefagtive3cadaysinds Wity inert

4: Aspirate off medium,and replace. wth 100gl.of | x .dye bindi.ng sol ution
To( 25010y QERETNE RIS FaRs o RTab e SRR s LS Ber Ry rehyer 't he
m cropl at e safeble REpPRREEYidsQan BO pRIMILEY, fdrQixa@@ld, by Bfighh Withodk eyt hiichiandi ng.
Measure the fluorescence intensity in a mcroplate reader (excitation at
485nm eni $8Vistecd dokidisi orpese. Bhasgrcutnt fits expglycilylene gaeadergher EC50usi ng
C}aphPag Pﬁkﬁ&hg%%ftY) The substances of the present invention are PI3

ki nase pat hway 1 nhibitors, in particular of the serine/threonine kinase
MIOR and/ or nenbers of the lipid kinase famly Pi3K. On 20account of their
bi ol ogi cal Aprxdipey tulBsancédehiobviely beanpoisnesbpivay bécgpende ade waemul a (1) and
their isomers and their physiologically tolerated salts are suitable for
treating dinbeagiss gy B ECoRab B of i B SHCDeEs ST nBIEAIGEE cel |
proliferatifRonthesiR othegasy éof'i%ﬁl(é’.g._egro{lﬁ’({nuﬁﬁﬂ'gp_Eéasém% iR mdddraRtibRNDr (e- 9.
H V and Kaposi's sarcoma); | nflanmation and autoi mrune di seases (e.g.
colitis, ambhfindtienalalcohelsreg’ EtQIl seglyesrolSearoereubstamep budhtassiatuma wound

healinq); bacterial, fungal and/or, parasitjc. infegct.i : |.eukaem as,

o hodhs ARGt lpery e Reo Mg iPER ALl ARSI B s cases:

cardi ov asC'-}bb@:frdeﬁi(f@%fiﬁgﬁly(d@spgrse rsﬁﬁl&i&ﬁhrﬁi ﬁﬁéiltéky,%gérﬁ l@&Q.YC)ane bﬁgaﬂqu'tééeon, t he
or

conpounds are usefu rotecting proliferating cells (e.g. hair cells,
i ntestinal apékrape swgasbd fieys bngl lgnay ewiphitr wesk gyorsrroethpNalldlesagtirdue to

2001) . o 361 BTN RI3aT iEIR Euk tus RN TN SRS AR Bncer

di seases capdiam lhigakigphasd)t h conpounds according to the invention, wthout,
however, being restricted thereto: brain tunours, such as acoustic

neuri noma, astrocytomas such as piloid astrocytomas, fibrillary i

ast r ocy® omerdPBHEHeHS pffectsd i1 HENHURHY Tdrl PEESRPlY sty ianedramallndpl ast i ¢
astrocyt oma,andiap .64 hRRLASY OFAS: 1M LEse! TP QB Ihe BRI ABLASHRSASy
hypophysegﬁatunSU? shcﬁgasgpro agP%ngng, HGH ’uﬁ%n gfbﬁkh ﬁbr ne)
produci ng tcampuke, amalddii@iHopho dumiemgntiomed warr{cadulestenc es, hidiovesoqphh s fahivrone) |
crani opharyngi o , _medul | obl .onas, ni ngi omas and. ol i godendr qgl i onas;
e ve U GHEE AP CHEI LN Set FHFOUIRSPBe PRETGEGLD ACPUGY BIUIRE Syst em
such as neypiReS QB a8 WIARML PickimBly 98N iR LR add tRANRIANG IrBERnore
(phaeochronocytoma and chromaf finoma) and gl onmus caroti cum tunour, tunours
i n t he 2per iapplagoatiblade venugideyist seh gsolagagsiumpigaratd, ordivadawpesulpheter anditbleoma,
neuri nona nqgghiﬁqpnahnécgman?gn%% and nah; nangkﬁghppgn%%afvg§() Iésas
tunours in'th &é’??&l nef VEus" YSTERT SHER a8 b di Y 8hd™ s pi'Ral* oY &7
tunours; i RhEskd BahddANE Slic SHUGH @B Lt M addiic PARBabSehRAtiGREGURDRE; anal
carcinoma, small intestine tunours and 15duodenal tunours; eyelid tunours
such as basabst¥eas-or basal cell carcinoma; pancreatic gland cancer or
pancreatic carcinoma; bladder cancer or bl adder carcinoma; |ung cancer
(bronchi al i > s sl - el =1 [ I

Car ci nomas) Pahd con SadftBPp. R ssiRk o BEPRF LRSS FHPART (R

epi t hel2s umvdalkeaisimgrsagabladgumd carer neasisaite Hasage faahtravenomchinahistatian Inonmas;
breast cance uch as ma Qcarci nopma, _such as infiltrating ductal
carcinona,légnﬁdmﬁp@' @wgg%%¥b%6%ﬁW3?1 W%%giV@g@Sﬁ%ﬁﬁona, t ubul ar

carci noma, adenoid cystic carcinoma, and papillary carcinoma; non-Hodgkin's
| ynphonas (d\ﬁi}e SHCh RS, BUtdsbdshryS wh¥rERipBrTbrialcOM dTRdrb8 RBRLHe ARsVentdadigidn’ s

| ymphomas (NHL) and nucosis fungoi des; uteérine cancer or endonetri al

car ci noma d@rawgiepuisperdiog oo the; bodymasghi@r thematwant e roftc ghkdroimstiorpmeny ) ;

ovar i an_ 25GANGeL Rt AXALLAN, BT LAGNR DU AS: IHAIO Y NIRRT b OF
serous cancer, ga er cancer, I'I'e duct cancer sucn as at sKin s

tumour; testicular cancer such as sem nomas and non-sem nonas; | ynphona
(l'ymphosarcoma) such as malignant |ynphdita, Hodgkin's di sease,

non- Hodgki n's | ynphomas (NHL) such as chronic |ynphatic | eukaem a, hair
cell | eukaem a, immunocytom, plasnocytoma (rultiple nmyelonma), 30

i mrunobl astoma, Burkitt's |ynphoma, T-zone nycosis fungoi des, | arge-cel
anapl asti c | ynphobl astonma and | ynphobl ast oma; | aryngeal cancer such as

VAN M NA A D AN NA NNV sy A A A=A 7\



supraglottal, glottal and subglottal |aryngeal tunours; bone cancer such as
ost eochondr oma, chondroma, chrondobl ast oma, chondronyxoi dfi broma, osteons,
ost eoi d- o8Deon92193t eobl ast oma, eosi nophilic granul oma, Pgiraweoia®kiost unour
chondr osar cona, osteosarcoma, Ew ng's sarconmm, reticul osarcong,

pl asnmocyt oma, 5fi brous dysplasia, juvenile bone cyst and aneurysmati c bone
cyst; head/ neck tunours such as tunours of the |lips, tongue, floor of the
nmout h, oral cavity, gingiva, pallet, salivary glands, pharynx, nasal
cavities, paranasal sinuses, larynx and mddle ear; liver cancer such as
liver cell tomroiinemal arwhieh dteodalinigirationcia et ¢toddl h(HG0ONay .| ie suae K ws,, besuch as

acut e | eukae such S te | hatic/ | hobl asti ¢ | eukaem.a

ot o 10" RSRMORS e R Aok nah TR B Dy KRR R S b oy A RS B

| ynphatic Ioew QL éthé %dv)emeﬁmﬂéﬂ'u?f)éﬂ/lﬁh@ hek ﬂoedékeaeésdad (Wb ielftveRAafRecancer
or stomach carcinoma such as papillary, tubular and nuci nous

adenocar ci MopRtitics prneing adginistared, dtamey bosryisahiedn divddshasemipisseretil single
carcino I rCi f rentiated carci noma; nel anonmas
such asggugéggﬂiwgf%&: é% Vﬁ?ﬁgfgﬁgﬁﬁr d‘rrillgnant | entigo and acral 15

| enti gi nous nel anons; renal cancer, such as kidney cell carcinoma or

hyper nephr diie fellowing erinailgionlexemples dbsaptrabeplesaanoentiar wiksaphagseat,

carci noma; cancer of the penis; prostate cancer; pharyngeal cancer or
pharyngealr@%?@ﬁﬁdﬁﬁﬁoghch as nasopharyngeal carcinomas, oropharyngea

carci nomas and hypopharyngeal carcinonmas; retinoblastom; vaginal cancer or
vagi nal caqqﬁgﬁﬁgmuﬁgpﬁﬁguﬁaﬁgﬂggm%pm§1carC|nonas adeno 20 carcinomas, in
situ carcinonas, malignant nel anomas and sarcomas; thyroid gland carci nomas
such as paplllar folllcular and nedullary thyr0|d gl and carci noma, and

al so anapl i gt and squanous

epi t hel.ium car ci nom urethral cance nd vul var
IO SIS C?mgoun m aacoraancem{h ]flzl) the preventi on{ o(f Short-term or

- RENE

cancer. Thé nové ounds can e used
| ong-t er m tinemkaent 25 of the abovenentioned di seases inclulimg, where
appropriate, in conbination with other state-of-the-art conpounds such as
ot her antllﬂﬂﬁ%ﬂwﬁgubstances cytotoxi c substances, cell p#dlMEeration
inhibitors,p (ﬁgﬁ iC substances steroids or antibodigs,,The
conpounds OP era formula (1) can be used on their own %r in
conblnatlomﬂmymhunmmmmmactlve conpounds according to the invempion and,
where appropriate, in 30 conbination with other pharmacol o ally active
conpourlds as wel | . Chenot her apeutic WO 2011/092197PCT/EP20%¥)@%1060 agent s
whi ch can be admi nistered in conbination with the conpounds according to
the invention include, wthout being restricted thereto, hornones, hornone
anal ogs and anti hornones (e.g. tanoxifen, torem fene, ral oxifene,

f ul vest r antTherdiagbsgrownd astiee gompoyridutagtvise end mpmmpéthpd@alzetﬂt@rah ateanixdé with
anlnoglutet Rr.ot erong ace |nast bus I| acet at e,

I udr ocor ¢ oedne e 1Y BYRLET 8 PExEE ShEFuich SPS Bl B ot ey

aromat ase ipahiviryl®fifo hQiGnegm waras khewed Qvetlgiﬁﬁlmai‘c@d énd dhh@lr qrn ﬁnuM@ﬁﬁZe@iaB,
exenest ane and at anest ane), L HRH agoni sts and ant oni sts goserelln
acet at @%andhq gpagideral the ngenitarel andyhe @%@@m%uma@@ Fare gy ﬁn miredraths ych
as platelet, tor, exanples of
i nhibitors a&g&g%ﬁaPﬁhﬁactogﬁg%%hﬁ ﬂ%@g&?%gﬁé&ﬁhg?g%%%%ggiceptor

anti bodi es and tyrosi ne kinase inhibitors, such as gefitinib, imtinib,

| apatini b, Hirbi tlukBtsand trastuzunmab): antinetabolites (e.mgr tabhdtifol ates
such as nethotrexate and ral |trex di ne anal ogs sych as

5-f | uor our AHVC CRBBARI B BEHRE ﬁﬁﬂ“@&h@ﬁgéﬁ( , purine and agéﬁﬁ%ine anal ogs
such as nengapkopurine, thi oguanine, cladrlblne and pent ostaiin, cytarabine
and fludarabine); antitunour antibiotics (e.g. 15anthracyclines, such as
doxor udbci Maigastarshubi ci n, epirubicin and idarubicin, nitdf§oign C

bl eonyci n, actln C|n 1Fllcanycm and streptOZOC|n) plag num deri vatives
(e.g. cispl FFWD' Wq%ﬁg %fh and carboplatin); alkylating 5 8t s (e.qg.
estranustlm@bmmgg wfgtdoagi ne, nel phal an, chloranbucil, busmgaﬂa ,

dacar bazi ne, cycIo hospham de, ifosfam de and tenDzoIonlde nitrosoureas
such as caredsm eabemendtrhsgréhe and 20t hi ot epa); antimit o2 &agents (e. g.
vi nca aIkaI0|ds such as vinbl astine, vindesine, vinorelbine and
vincristine; and taxans such as paclitaxel and docetaxel); topoi sonerase
inhibitors (e.g. epipodophyl | otoxins sudbd as et oposi de and et opophos,

t eni posi de, ansacrine, topotecan, irinotecan and m toxantrone) and vari ous
chenot herapeuti c agents such as am fostin, anagrelide, clodronate,
filgrastin, interferon al pha, |eucovorin, 25rituximb, procarbazine,
Ievanlsole nesna, m t ot an, panldronate and porflner Exanples of sui tabl e

c r o M T I o v I 1 o




25and/ or dispersants, with it being possible, for exanple, to enploy, where
appropriate, organic solvents as solubilizing agents or auxiliary solvents
when usi rngowatigo2®3 dil uent, and aliquoted into injecti @aTHEPR11DOS1060
anpoul es or infusion bottles. The capsul es, which conprise one or nore
active compounds or active conpound WO 2011/ 092197PCT/ EP2011/ 051060

conbi nations, can, for exanple, be produced by m xing the active conpounds
with inert carriers, such as |lactose or sorbitol, and encapsul ating the

m xture in gelatine capsules. Suitable suppositories can be produced, for
exanpl e, byMadnebing sigardtc exci pi ents whi ch are envi saged for_f£higs purpose,
such as neutral fats or polyethylene glycol, or their 5der'¢atives.
Auxi l i ary substances which may be nentioned by way of exaﬁ% B€are water,
pharmaceutical |l y unobjecti onabl e organi c solvents, such as paraffins (e.g.
petroleumfractions), oils of vegetable origin (e.g. groundnut oil or
sesane oi | JThefmabrarpend atiaP compeaidy f pad of Bisanaizgt seriebl the fastage, Et OH or

et ins> rPie bRl B ERREE A AT ARAIRy ORI AR B D

(e.g. highlwhiei tpetfistrsislsicttd agt wdrkdddtogéthéroniiethe reduigdersof{tie Ghaize 3Mechksugar ,
| act ose and grape sugar), enulsifiers (e.qg. lignin, sulphite waste quHors,
met hyl cel 120§ 3@k, 8t ganwlAgMatsTipl MiNahay dried prforeycdahbe yidiyn spdoxemehy
TRGNES UM Stea fiGhe htbhosith 6RME ACHn 8GRI hicPl HOBHRL wich
15Admi nistration is effected in a customary manneér, preferably orally or

t r ansder nalit, ynd the npaturé suyressedimtb pbeterfabityblosatl y. In the case of ora

use, the tablets can naturally also conprise, in addition to the

abovenentigged carrigr ﬁubstances, additives such as sodiumcitrate,

cal ci ut’ca ! i um phosphate together with a variety of
further subgiRBesspSUfinascorliaice WithPofhgkap) y potato stapghy gel atine and
the like. It is furthernore 20al so possible to use glidants, such as
magnesi um sodanaeldoridndi um | auryl sul phate and talc, foS0th@e tableting. In
t he case of JS suspensions, a variety of taste inprQuers or dyes can
al so be adag%gfggﬁﬁgﬁgﬁtive conpounds in addition to thega ovenenti oned
auxi liary substances. For parenteral administration, it is possible to
enpl oy sol Uthe@avsvedontgv@anddd dived vedngithen asit2ibtislcep HisT, Mhefldppadpratd, agui d
carrier materials. .The daéage for intr%yenous dmnistration is _1-1000 ng

per hodf, [HHed-ertabliy Wt akenviich sedisphipgidsdy addlstas ispidizingagent- dhej ¢ nay be

necessary, [ FhoN

I e S D L

adm ni st r atasephic conditibues, imdiampdulas, wheslpanr skeent seerilized pedisaabodentmelongt e nat ur e
of its fornulatkon and on %2@ WO g&ll/q92197PCT/EP 011/ 051060 tinme or
interval at™MRRPER PHANRREmSTE 40T ot MeEOTACHET tUBPOUPlus. it may, in sone
cases, be sufficient to make do with I ess than the previously nentioned

| owest quantity whereas, in other cases, the abovenentioned upper limt has
to be exceeded. When relatively large quantities are being adm nistered, it
may be advi sable to divide these into several single 5doses which are given
over tR& course of the day. The following fornul ation exanples illustrate
the present invention w thout, however, restricting its scope:

Phar maceutical fornul ation exanples A) Tabl etsper tablet 10 Active
conmpound i n accordance with formula (1)100 ng Lactosel40 ng Mai ze starch240
ng Pol yvi nyl pyrrolidonel5 ng Magnesi um stearate5 ng 15500 ng The finely
ground active conpound, |actose and a part of the maize starch are m xed

Wi th each other. The m xture is sieved, after which it is noistened with a
sol ution of polyvinyl pyrrolidone in water, kneaded, wet-granul ated and
dried. The granular material, 20 the remainder of the maize starch and the
magnesi um stearate are sieved and m xed with each other. The m xture is
pressed into tablets of suitable shape and size. B) Tabl etsper tabl et
Active conmpound in accordance with formula (1)80 ng Lactose55 ng 25 Mize
starch190 ng Mcro crystalline cellulose35 ng Po |yvinylpyrro |idonel5 ny
Sodi um car boxynet hyl starch23 ng WO 2011/ 092197PCT/ EP2011/ 051060
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Magnesi um stearate2 ng 400 ng The finely ground active conpound, a part of
the mai ze starch, the lactose, 5mcrocrystalline cellulose and

pol yvi nylyworealieone are m xed with each ot her, after wrCEEPRII@/0RIOKE Ure | S
si eved and worked, together with the remai nder of the maize starch and
water, into a granular material, which is dried and sieved. The sodi um
carboxynet hyl starch and the nmagnesium stearate are then added to the
granular material and mxed with it, and the m xture is pressed into
tablets of suitable size. 10 C)Anpoul e solution Active conmpound in

accor dance Gaimis f ormul a (1) 50 ng Sodi um chl ori de50 nmg Water for injection5
m. The active conpound is dissolved, either at its intrinsic pH or, where
approprlate g% ﬁ,ds E%w5lf%nu ng after which sodiumchloride is added
as |soton|2|n 36@ P ?35&1?5%@1 olution is rendered pyrogen-free by
filtration and the filtrate is aliquoted, under aseptic conditions, into
anpoul es, which are then sterilized and sealed by nelting. The anpoul es
contain 5 ng, 2%y and RO ng of active conmpound. 20 WO

2011/ 092197PCT/ EP2012£0651060 C ai ms 1. Conpounds of general fornmula (1),
R3 5 wherein otes a group selected fromanong C3_8cycl oal kyl, 3-8
menber ed heterpcyg| oal kyl, C6_10aryl and 5-12 nenbered heteroaryl,
optional ly substyTuted by one or nore identical or different R4; and 10l e
denotes a group selected from anong C3_8cycl oal kyl, 3-13 nenbered
heterocgcloalkyl, and 2-6 nenbered heteroal kyl, optionally substituted by
one or inore identical or different R5 and R2 denotes a group sel ected
from anong hydvlegem, C _4al kyl, 3-8 nenbered heteroal kyl, C _4hal oal kyl,

Al P R TR R SIS B AL TN S
from among Ra h@@%&oaﬁgﬂ C%f?qcapyl Rad s D@%&ﬂﬂ@x@& hyteﬂﬁﬂqt@ﬁlohmw QBRI t@ group

sel ected from anong mber ed het erodl k 6hal oal kyl ,

C3 10cyc|oa|kphe0Cﬂ@$ﬁ@@@k@ib%¢ﬂ@mhyRﬁ3@64 aryl, C7_16ary|a|ky| 5-12
menbered heteroaryl, 6-18 nenbered heteroarylalkyl 203- 14 nenbered

het er ocycl oal kyil 4-14 I ein Rais
optiongﬁly sugng g%%g%§m§§%9%9%%%?§&§ﬁ $¥8$Q§¥i :ﬁyerew@%éb and/ or Re4;
each Rb denot @stetoctiobkpl, an@ L @upeabeledl ﬁet&ﬁiaﬁ@ﬂ enptibid Bwbstattcd by dhe one

anot her from anong -Q e% C1_3hal Qal kyl oxy, -0CF3, -OCHF2, -Sel, -Nei Rc42,
- ONRc41Rc425 N{%Réd@sl?&%@;zélfﬁméﬁ\lﬂem Rc425 hal ogen, -CF3, -CHF2, - CH2F,
-CN, 25-NC, -OCN, -SCN, -NO -NO&2, =N2, -N3, and each R4, el and R 42

i ndependent | y Rofdepefes a@mumespleq@ﬁcﬁto@samym lmsq*é@gems Cauadiedub S Wembered

2011/ 092197P 11 qﬁgbered
het er oal kyl , C&F (ﬁf ((r)lk%%}%%%&%le éyccgocalfl M “%’E%_%%%?ééimﬁ?

C6- 10 asyl, C?}ﬂ&ﬁYgl&R@LKﬁL,(ﬁﬂ%Z @the(gq_mglgﬁpqamxbndG 18 nenbered
heteroarylalkyl 3- 14 nmenbered heterocycl oal kyl and 4-14 menbered

het er ocycl oal %xé@kkuénotmegrsﬁ sé@ct@NEloiR afldn F@@%H@R@%W y Soptionally being
substituted by one or nore identical or different Rd and/or Re45 and where

el and R 42 t s&kenRi O@épmﬁntbaﬁj@nbtﬂsrkwémgeﬁomﬁmpédeﬁ@ﬂ &D@tamfb@l Qydalkybsi due

h d b d
L 2 S e G e M ST AU S RRLEE Sl bl oup o
Ci _3hal oal kyl @gyoaryIOCF{é&yimﬂ%znﬂﬁ%i&l INRe4dRRE 4268 HEmONBe AdReh2dalkyl,

N(Rg)\ TRe41Re42, hal ogen, -CF3, - -NC, -OCN, -SCN, -NO -NO2, =N25 -N3
and 20 3-14 membered heterocycloalkyf and 4-14 membered heterocycloalkylalkyl wherein

R® is optionally substituted by one or more identical or different R” and/or R*;

cach R” denotes a suitable group and is selected independently of one another from

among —OR®*', C,shaloalkyloxy, —OCF3, -OCHF,, —SR®*!, -NR“"'R**,

—ONR“MR*, -N(OR“*"HR*?, -N(R®)NR**'R**?, halogen, -CF3, -CHF,, -CH,F, -CN,
25 —NC, “OCN, —SCN, -NO, -NO,, =N, N3, and

each R*, R** and R** independently of one another denotes hydrogen or a group
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each Re4, Re4l and Re42 independently of one another denotes hydrogen or a
group selected fromanong G _6al kyl, 2-6 nenbered heteroal kyl,

C _6hal oaWwkyb11/08319Tocycl oal kyl, C4_16cycl oal kyl al kyl , CBCTERR411/051060
C7_16aryl al kyl, 5-12 nenbered 15hetero-aryl, 6-18 nenbered heteroaryl al kyl,
3- 14 nmenbered heterocycl oal kyl and 4-14 nenbered heterocycl oal kyl al kyl ,
wherein Re4l and Re42 are optionally independently substituted by one or
nore identical or different Rf. and/or Rg45 and where Re4l and/or Re42

t aken together may forma 3-8 nenbered heterocycl al kyl residue via a shared
C-5 N 0- or S@lactodrﬁandamw@hsamyl 2denohdsreal lst;ﬂr@éébﬂ'lecgerh@hplla’hd in each

case i s sel ect nt | ot h r from ORg415

G _3hal oal kyl §° Y%&%E@Wé?%&@%yl poaty 13@?84%“@1&}%%’41@4 25

NN(-.-.11. _t (her)e@( QayN%gfls Bgﬂlgered‘heteﬂo%rylgm 4L M@&b&!@m dipgtgbadaal ogen,
- CF3, -ON, - -NO, =N25 5(0)@@315 -5(0) ORg415
-5(0) 2Rg415 5(%12911119@@6 het@{qwm@lkmgmwgels }' 2R TRadomngsith) Rg415

0oy kg By el e bty VRS B Rl R BE Raf SR B g
C(\ TRh) NRg4i Rydet: R hil O Raddn todslir Gty NRgd & Bt@Bmbeed 0)Reklbla®g( 0) ORg41,

-00(0) 5Rg41, - 0¢Y 0) NRg4i Rga25 0O NI ONRg4i Rgd25 5¢(0) Rg415 _5C( 0) ORg4L,
- 5C( 0) NRg4i Rgél ylugvis EshgeriRg 2iNRgd20T S-NERL peg 0) R41, - N[ C(0) Rg412 |

- N(OR11) C( 0) Ry
; NE C(0) ??gcg:gll ?\IRg%‘TJhRg4§KIB)[V% “ﬁ)ﬁ'y%@% an&%“ C%Hf}igé&)&g%%ﬁ(f 8RS U oM
- N(Rh) 5(0) R943m0ﬂg\|€HR) (0)-0RpAlkyloxy( RATE(,0PEREA 1SRN, SNRF 2Ry 1] [5( 0) 2R942]

SR o A R ) (O R 0

-N(Rh) N(Ri ) C(t RgﬁR% 4- N( Rh) C( 5) NRg4i Rg42,

[ N(Rn) C(0) T [N(Ri f) 0)1R41 N(Rnh) [ C(0)]2Rg4L, -N {[ C(0)] 2Rg41{
C(0)] 2Rg42) cach RIRRYT an ”Z@R@mndenwy REPHOHB)Y )2 NRgpteReaizogenNT a group
(

[

[ C(0)] 20Rg41 NR { g4i Rg42}
b eAC e ol e L
10each Rg4, %g?&%gozlg%’ané FCQNZ:?S llngg%eygnde%a 1 o%@g}ﬁe gﬂot her denotes

hydr ogdh or a ﬁemxﬂf}’éeﬁ Er e ﬁﬁedrhpamﬁgla@yl éal‘klylpmbgﬁé hetsrasaelealkyl and

het er oal kyl 41 @1

C6- 10aryl, C79EI ]i‘g%?’k]ﬁ é%Fter@ﬁ%éw Vglyeﬁe{lgo_%nr %%fg%&n!%ered

het er oar yl al kyrhdep&idbﬁtlyfemaﬁﬁdi mbﬁ@ﬁﬂ@b@@dnklyﬂ oitmliffé%etitéRfrmﬂm REY and

het er ocycl oal kyl al kyl, where,,Rqg41l and/ or Rg42 and/or Rg43 taken

toget her may KRR 3280/ ﬁﬁ%eﬁgﬁnﬁ%geéb%éw TR 13- $€’§F@G@d\he§f%9y§ﬁél?yéd C,
N- 0- or S-at Q@i Mgl ek, &E@h N Lor 942, 4yd Rg43is optional ly

i ndependently su %stltut eé y one or nore identical or different Rh"; and
each Ry Rh' aach Rf’tdenlo&s$Eshﬂﬂiﬂegrdupde@ﬂnei$htch§p iokclorted mldepetmelentty@fmnarmng

hydr ogen, Cl1_6al ered .hetero al
C% Iogycl oal kot fglio\?gng% “at yfha?oé@ég’lﬂ’@’ar9gﬂ. ?)%Ff%ar% aﬁ%‘/lr 5-12
menber ed het er:(}g(gyll =NOREB  oRmfret et hel R @9y My IRe23- 1 f e hretber ed

het er ocycl oal kyl and -14° nenmber ed het erocycloal kyl al kyl, whére Rh and Rh'
t aken toget her-ONRF RS m M(RYBRAERD 5 el ghint §Focydy, alNGI-Q@Si - d&NNO.a shar ed

g;]d/OI’ Ie- ZSeEI(%t @% wdeﬁﬁﬁgﬁﬁfﬁgﬁ)@{onei@& h2r§@e)ﬁ(gi{ E&@ﬁ‘ggﬁ{%r R25

group sel ect eds&)amaﬁnﬁ‘é, @S(@@R*@' oszeﬁRﬁf‘érms ,Orter os{(m\le‘”Rg“z
C _6hal oal kyl é{& 16%cl 0 (%@al kgg gz:
_16aryl al kyl , —5)-51@)2 )BF ¢ OB~ T dCﬁQi}éR al kyI 3-14

menber ed heter hl an are ecyeb o kyl , wher ei n
Ra5 optionally ﬁdeﬁ\L(g su gt uf‘%@))ﬁ@?ﬂﬁe o¢( ﬁk d%ntl gg (%ﬁkdl ffer ent
Rh5 and/ or Re5E(N®IH)N®§Ang4th)G{@t)M“é&(BC(S).)OR&"E),I J&O@@sag“é,nd)@(s)mﬁ“ém“éd

i ndependent | of one _a 2011/ 09 97PCT/ EP2011/ 051060 anong =0,
ORCE G 3h§|—9£( (ﬂ ngq; Q%CF§CPO%%2 (0%@ %1 4 g%gl iNORc55 ?
=NNI eRg555 =N 8@@ g eRCRERE B5& Rg55 55
- N( RgS) NR05R055 hakl%)lﬁeﬁk %ﬁ % ENI@C% ﬁ&oﬁ'ﬁ)@é@\‘@ SCN, - NGO
-NO2, =N25 mN(Rlscmnaé’c%‘” SN@W%’SC{GIKF?]ZRN%(O)B@‘G)W@?? S(0) NRc5Re55,
5- S(0) 2NRc5Rc55, -OS(0)R 5, -0S(0) 2Rc5, -0S(0) 20Rc5, - 0S(0) NRe5Re55,
-0S(0) 2NRc5Re55, -C(0)Re5, -C(0)OR 5, -C(0)SRec5, -C(0)NRc5Re55,
C(0) N( Rg5) NRc5Re55, - C(0) N( Rg5) ORc5, - C(NRg5) NRc5Re55, - C( NOH) Re5,
C( NOH) NRc5Re555 - 0C(0) R 55 - 0C(0) OR 55 - 0C(0) SRc55 - 0C( 0) NRc5Rc555
0C( NRg5) NRc5Rc555 - SC(0) Re55 - SC(0) OR 55 - SC( 0) NRc5Rc555
10- 5C( NRg5) NRc5Rc55, - N( Rg5) C(0) Re5, - N[ C(0) R12, - N( ORg5) C( 0) Re5,
- N(Rg5) C(NRg5) Re5, - N(Rg5) N(Rg55) C(0) Re5, - N[ C( 0) RINRc55Rc555,

~ ~\ r~_  r— 7 A\ AN - W/ "™ "\ r~7 ~\ /~r- _ r—

5-
{
{



15- N( Rg5) C( 0) NRg55NRc5Re55, - N(Rg5) N( Rg55) C( 0) NRc5Rc555

- N(Rg5) C(5) NRc5Rc555 [ N(Rg5) C(0)] 2Rc55 -N(Rg5)[C(0)] 2Rc55 - N{[ C(0) ] 2Rc5}
2, - N(Rg5VpCHO)de20Rc55 - N(Rg5) [ C(0) ] 2NRc5Rc555 - N{ [ C( 0) peOR®2(12/051060

-N{[ C(0)] 2NRc5Rc55} 2, [N(Rg5)C(0)]20Rc55 - N(Rg5) C( NRg55) ORc55

- N( Rg5) C( NOH) Re55 - N( Rg5) C( NRg55) 5Re55 - N(Rg5) C( NRg55) NRc5Rc55 and

- N=C( Rg5) NRc5Rc55 where | e5 20and/ or Re55 and/ or Re555 taken together may
forma 3-8 nenbered heterocyclal kyl residue via a shared G5 N5 0- or
S-atom and each Re51, Re5, Re55 apld Re555 i ndependent |y of one anot her
denot es hydr ogE(‘RO@(S&)Rér,OMRs)é(@)ﬂg d-NRISENORS GNGRDK;RZ, 6 nmenber ed

Co. 20ar 1, c7 8O KR OKTS TR R IR RN e e

het er oaryl al kyN R%Lﬂ(lé))ﬂﬁtﬂﬁbLWRh@(@)”@C%?U Ngidzg{o RE ANR R OPREER Y,
het er ocycl oal k {1 erein each Re51, nd/pr Re555 optionally
bei ng i ndepen @Hﬁ%tNRﬁt%gé bN(BAN(BT YGRSV AR BFT[I -BURDGISINRY &Fént Rd5

et e e,
NRe5Re555 ONReSR[eS(?gE o eg]fl/ 092197P§?IIQEP2}§4’1,1/ 0?1060

5 2
o R B N R O R R N BRI O K R @ TR B 1,
S(0)Reb55 -S(0 RES S(0) 2NRe5Re55,
oS(h) fes. BS(L%@Q%N% S 3@6@“@% T Sl 0) 2NResRe

C(0) Re5, - C( OXNERHCNKY %“ ar( Oy )Rﬁe%,Rg‘”o@m N( Rg5) NRe5Re55,
5- C(0) N( R5) OR5, - 55 Re NR 5R
och) )Ré 5 )ocee%%eglggé 5 indg % ; %ﬁ%@gg

SC(0) Re55 - S 0) Re5,
ﬁf c% 0)e Re5] 2%%‘% 5568(%%%%8?%%5‘31 ﬁﬁ%%“?%@ed;?&éﬁ?%ggf N( Rdgﬁ%%%(( og RSS

ot ceanrioniols, Syous sroit Kl

- e - - -

“N(Rg5) [S(0) 2%%3&% NG %&5"6356‘3 gkt ‘9“3&\6@%’?3)2‘@?@5“%‘%%8 R%E?&@%l&%'\{gy SResS,

- N(Rg5) C(0) NR(ﬁﬁNB@&B@(@@ heteh, RoSH)MHR NRE aRaR?. RENGRIS) RES)NBg 5Re 55,

e e R s LN S O e
g

15-[ N(Rgs 0

N( R[;:,5§ c? NE%S%S%%QES%?\T%%%%RSE% %ﬁ@@%ﬁ‘égo n@gﬁﬁd}%&?ﬁi%&gw Were

Re5 and/ or ReiﬁeaﬂdiowldaaﬁssoﬁcakfefemRbetaher nay forma 3-8 nenbered

het erocycl al kyl residue via.a shared C5 - or S-atom and each Re51,

Res, Re55 andep@s%s na@andléﬁ@Irsgﬁ%mdsa@daw& %@ne@@ﬁ@@égow%@m ek
209roup sel ec o d al kyl ,

C _6hal oal kyl , tCe og]y60 oaP?(rQFh%&mgg:yc[ geg?%ﬁ?pltg ﬂcya%agk%Oaryl

C7_16aryl al kyIC4 @ydlzalrlrglaﬁafrldds 1bmybC@@dayylamﬂ iaznnerhlmraﬂhdftenoelryb,ar yl al kyl ,
3- 14 nenbered hefero d heter cl qal kyl al kyl
wher ei n each @egl elﬁg %8@&%?#& %F\le g%?ﬁi E?fﬁchyﬁﬁag%‘ga"ﬁ%dt%endent |y
substi tuted byn&l%r&rhé%}b@yd@wm@l w%rectvf ilf'd Rmtak%ill%g?eﬁ?é?%@rfo%l 3-g@nd
each R15 denotes a suitabl'e group and in each case is sel ectéd

i ndependent | y nesfmbisnes] aterp tilalkyloesidureonig a shared ORgS29-Cr S3ttehoaidky| oxy,

-0CF35 - OCHF25 5RY525 =NR9525 =NORg525 &35
=NN( Rh5) C( 0) Nﬁ&g‘gég% ges%%%%@‘fg"d_ maRioRg %Nﬁgg%%s% - N( Rh5) NRg52Rg535

hal ogens - CF3 cacHRIPAhdepeh@dntly oEdne atther-dehdies BRirSEMN, or-aNeoup mated%’ﬁ?&ﬁ
-5(0) Rg525 -5(0)0R 25 5&%% 9525 -5(0) 20Rg525 gNR 52Rg535
WO 2011/ 09219 PPCONE 2@1&11,4 pepbergd b?tzmgqmgshaloalbﬁ( 6)- Feszcloal g 0) 2Rg52,

-0S(0) 20Rg52, 0 ©(0) OR52,
R0y SR % G BRRAEY T el R R SR e bR Rifastt 2) 05
- O( NRh5) NRg52 RgBBmemBe Dy RgH2ylalkyl, 3-14 merbiaHh MBaG28aaRy |, B 0) R52.
S s SR Al e
"N C( 0).Rg512 R5) G NR55) Rg52,
NE%sg ﬁ?mﬁs)& W ﬁé&léﬁc}z JIHSEPN Rg5a§1Rg54 )%RhS)C%SgR 52,
- N( Rh5) S( 0) Rg5ach Rﬁ(dehst)esg ) ORGSR oup RERISHSEE) 2R dently S{ 0)RgBRY Fom
- N( Rh5) S(0) 20Rg52, - N( Rh5) S( 0) 2NRg52Rg53, - N( Rh5) [ S( 0) 2] 2Rg52,
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10- N( Rh5) C(0) ORg52, - N(Rh5) C(0) SRg52, - N(Rh5)C(0)NRg52Rg53,

- N( Rh5) C( 0) NRh55NRg52Rg53, - N( Rh5) N( Rh55) C( 0) NRg52Rg53,

N( Rh5) C( SYyBRgB2RgB3, - [ N( Rh5) C(0) ] 2Rg52, - N(Rh5)[ C(0)] 2Rg5AP2011/051060
-N{[C(0)] 2Rg52}2, N(Rh5)[C(0)]20Rg52, -N(Rh5)[C(0)]2NRg52Rg53,

-N{[C(0)] 20Rg521 2, -N{[C(0)]2NRg52Rg53 }2, - [N(Rh5)C(0)]20Rg52,

- N( Rh5) C( NRh55) ORg52, 15- N( Rh5) C( NOH) Rg52, - N( Rh5) C( NRh55) SRg52,

- N(Rh5) C(NRh55) NRg52Rg53; and N=C(Rh5) NRg52Rg53; and each Rg5, Rg5i, Rg52,
Rg53, Rg54 and Rg55 i ndependent | y of one anot her denotes hydr ogen or_a
group sel ect ednfonngaﬁ@rl?g @1 3@4)21415@19)(32 @G@nﬁéCHﬂz,h‘& eBBEI kYR, =NOR®,

Cl_6hal oal kyl , & Qs 516 I HA7 &yl, C7_16
aryl al kyl , 2057 Eﬁ)m I\%%ne @qe@ et &‘@’r‘ | Ryl , 3-14
nenber ed het er ReS R¢5Rysl5 1Rashest- @%m@pﬁgr@qﬁﬂm%u@@M@@@M N\(ger ein
each Rg5, RgSl , 2, Rg53, g§4 and RgbS optionally bei ng@l ndefRe dently

substi t ut ed by“NShe =N, -ABr SRRt +HEDOBr . SNk anb(@hER, 51, Rh5,

Rh55 Rh555 |c 15 ¢S f t

D e oSS R POl RIRPEnR LKl 05 ! RIS,

ocycl oal kyl , C@S(@)MR??R?&SI k@((ajﬂfill C(Oﬁ)Rﬁ’EOL@(thBRdQ?C(QJ)EIRéSWFaI kyI 5- 12

menber ed het er gar . er ed hgtergar | al kyl s 314 nenber g

het er ocycl oal kg( ﬁﬂg AN&RHEHMBI(]% ocgé@\lfa )i‘lﬂraﬁ Kyl C@QH)R each

le and le is s RrbSpere §s can ((gﬁg; dr ogen,

30C _6al kyl, eggéﬁﬁl’gergd Iﬁeﬁtﬁetr aliﬁé(%haﬁ% f{ E)tél nal % |ngt he

f2 8r1 rln/ 81; 2t1 gepg_rr ?ﬁémgé)NRgﬁésg,gbﬁQ(@Rg &G(@)@BEGH%E@E)NH°?I§denant| oge[ﬁ WO
san e

mi xt ur &8 ther eéE(T%gg%&g g{l o’ngf([i%)e@%p ﬁﬁé@%oé?h]g((%g%é@& able salts

t hereof. 2. 5@@}\1@)@? dN(;QgS T@(R@}Sigq@)ﬁd M\}Q?(I@)RCS Rd%éﬁs es a group

sel ect ed from anon drogen, 4al -8 menber ed

het er oal kyl , Eﬁ(Rggl@(S])Rg%IJrN(IRg )S@)B n@?ﬁ&rﬁﬁo)@ﬁerﬁ‘é@é%S@km - ORv,

-sg:?\egled i ndepﬁg%ﬂ{?]z #@(Eﬁﬁsesﬁé?ﬁer 1?(?{0%8&%1[\11 * &Seﬁgi)@ggﬁy: s 2-6

nenber ed heter_@q ¢(O)@K€hﬂtmgéjd(!d)SR°5 _N(RSS)C@)NIUER'P@% according to to any
of claiml to erein dengtes - (5‘, e/ 4., rrppunds accardi ng
to any 16f cl al_ﬁgRﬁ.)(tj@)ngV\h@F& n F&T(%Femﬂ&és)c @ISROIR CHB® )@(S)%unds

according to a el ot,es gs

het erocygl oal kw(fgp?tl oﬁ]légsy {Jl%s)fcgdﬁzid 53&%6@%% rTe\]%ll{ gntl E]b(ﬁ

di fferent R5. -BI(REYOIONRNERREE 0| [NGOIISORMY,, oN {PC@)IBRER Y} 5, vvherel nle
denotes 3-13 nmenb 5red het er,oc clpal ki@s sconpri si}%ggat | east one nitrogen

atomin the rirhYR \Rﬁé‘PBMRH REDEGNRT oA -y NBoIEINQHE by one or nore
i formila (1) NRa GNRT %%"e’ﬁ R R S B R W e r e
| e denabes pi pedodRiT& anpopBi‘dzi hmtogﬁh@hndtyfmemwmmﬂmlmhrmhetMOQynmlmr azi ne,
gogogor phol i n&\ h:éjeggalgagg%é r@ 6 Bfé?éazﬁzipl ro{i g} gndecane

aza- spi piro ecane
1, 8- Di aza- spi re%lﬂRg} Ge€ e a3 KA Elﬁ{eﬁtl bepEeSRMRr denotes hydrogen ora

1, 5- Di oxa- 9- aza-spiro[ 5. 5]undecan -aza- sg{aro [ 5. 5] undecane,
3- Xxa- 9- azas p|gr®{p596E]ct@dcf®mm@0n8CAzaék3§p2-60{lmlﬁrde eroalkyl, C1 chaloalkyl,

A

9- Oxa- 35aza- Spitefd- Mlmwﬁeamereametbr&rﬁaﬂ&ryl azmmelaﬁe&@heefo%yab@e B,
wherein le is optionally substituted one or norg identical or different
R5 and wherei #- Aemﬁ@batleﬂééﬂ?wﬁléalﬂ%]@“ﬂirwfrﬁf@ﬂﬁeChargRnRor%ﬂSﬂVQiR via a

nltrogen atom 0 g to
Clai m7. whor SPAUELS s Ao MR B R P N IRRNAL S AR R
sel ect ed fromaﬁWDﬂBSRa&dand/ or Rbs; and each Ras |ndependently of one
anot her denotes ro en or a _group selected fro ng C. 4al k

menber ed het ef8d] §y| lenpigs EGE%?%%HORWH eeelfefafiw({n pe@ %saﬁweaﬁr er remlz
menber g het engarylo 60k wEIhAL AL BES Svat.yL 8L edoR®

het er ocycl oal kgﬁ) gand 4-14 nﬁ%ergy ‘ﬁ%t er oc ? hﬁ | al ]ksdﬁ ‘wher'ei n_Ras
optional |y beir?NNRTRE:, INN@E )BYO YR BT, RS R(%HOW?RB _N(RF BYRTR“Rbs
and/ or Rem and each RbS denotes a suitable group and is selected

i ndependently of one another from 10anbng =0, -OR 55 -0CF35 - OCHF25 =55

- NRc5Rc555 hal ogen, -CF3, -CHF25 - CH2F, 105



-CN, -S(0)Rc5, -S(0)2Rc5, -S(0)2N eRc55, -C(0)1le, -C(0)NRc5Rc55 |

- C(0) N( Rg5) ORc5, -0C(0) NRc5Re55, -N(Rg5) C(0)Rc5, -N(Rg5)5(0)2Rc5

- N( Rg5) C(wpae,/09219( Rg5) C(0) Nl eRc55, where | es and | es t KErEpPeagasives nay
forma 3-8 nenbered heterocyclal kyl residue via a shared G5 N5 0- or
S-atom and 15each Rem |es and Rcss independently of one another denotes
hydr ogen or a group selected fromanong G _3al kyl, 2-4 nenbered

het er oal kyl , C _2hal oal kyl, C3_7cycl oal kyl , CG_lOaryI , 5-10 nenbered

het eroaryl, 6-12 nmenbered het eroaryl al kyl, 3-10 nenbered heterocycl oal kyl
and 4-10 nenbérbdehe@nodyidFoalklFat-kil -NGHhE@Y n-S2¥-N@s-NAd/ b, +8s

i ndependent | nall 5N i nnr e iseal or

di ffgrent Rdg gﬁ(é r’ |§é (5)[%1 %@X@ﬁ g@%@#o&geg(%;N&rRt abl 8 pand is

sel ected i ndeperydent s y-©d > anm( H? 00K RO, - ANRCHBS - 0C2H55
-0i Pr, -OnPr, O‘]B?JR ’YO| ét(})?fCSecBgzq OtBu, = g% K g) - NR 55Re55

hal ogen, - CF3; C(@H?fiS—C(@@R , —CfQ)SRier € (QINR 2R e§(9§ﬂ@§ NFg&her may form

a 3-8 rrbered Lsal dyes vi ar e %s0- or S-atom
and eagﬁ Resi , E@t}ﬁ ﬁﬁé ess (AI gé%dgntl C%@F@rrke aﬁg%ﬁﬁr)ﬁgeln{ot ‘es hydr ogen
or a gr oulo Sel—e)ﬂéadRTS,rQ]E(@)‘@RQS rr@(]@@bSReétJM(Q)eréik? yd)c(mRﬁ};NEfSRFS
tert-buty sec-bu

t 5 Shes t th 5 ’eSS th
(r:ret(:: lhgx?/gt hlylrret §§é@ﬁ%r’0§ﬁ0%ﬁ A §§&9Wl¥! R HE@E@HF igyggil)aI y o &{/éy)ré?o)ﬁg
e 5 | g5 §5

pzr ol Pdr ﬁé’ pi r&%bgzr ng y jr} b)l}pyw(ﬂyh%ﬁﬂ%tw &@@ §2R Rt er e| n
Re515 Res and/—N{CRé)H?SS]NMSéBéSﬁdeﬁ(LHg@)G@)RESQHNKR%/)SQ@)RIQ @wéi)scmm by one or
e e S e R T S

d dent | g ke el & FOCHRY REGERSTRR SO C3,
I?JCIilg(Zan ﬁgl oée%f(R @g@f}?}l{ LNtRC}—?@BRgS _IQ(R )5@52():% 951 i ndependefgtl’y of

one anot her deMR%QC(]WWSSHReﬁYﬁa WON(B@f)@&@NR?SRom ABHICENBERKY] , 2-6

Co. 10nr vl and -5 IKAER e TSI G TEPRERS S, ShET BEXPI ey v

substituted by Ré [Qj(oyrBNReSRd%mNg@(oggogrS fex ORpRRRANG,, each
Rh51 is selecte f%(gender;t ll‘é(r&) one_anot éer Oom anon hydrogen
G _4al Kyl , 102NRrgn§ HeRR hetMR5aCKYR; ™ OR CNR(%@.C@WH) 10aryl, 5-8

menber ed het erg 20 TR RPRES V&) g5 sl ar ed
het er ocycl oal ky Lcﬂ\]% % ﬁ % accﬁﬁgsﬁg talé&)a%&g% )N'grlgndl%{th?
wherein R1 delaﬁ&i/eSRfﬂ5 [aﬁcﬂ/bﬂRFf tamptegetmmay fopmph® § Inigmehered heterocyclalkyl

3,9-Di aza-spiro[5. 5].undecane, - Di azaspi r o[ 5. 5] undecane,

2, 8- Di aza- spi F%T‘i’}leﬁ]l%leé%?r‘i%d C:L’I‘é’ 9 8% 84PNy %‘fi4 5] decane, 1, 4-

15D| oxa- 8- azag ol e5]lg@fc£] 553 [ n RLis
optional ly substritiute by ongq})r g%reglﬁéﬁtn}fr c &Oﬁ%g?%%re%dg I(?kghwherer n
Rl i s abtachegraup stebetemframraniDn@Cr badgylj 2r6froembered Kctyrowikal, &1 shdloadkydn at om

and each R5 indepe de t e e e u el ected, from
anmong Ra5 and r“l)o E{LXC 42 8?111(%;@‘3’?4%(4??@%@ 6@9’1%‘%3’ ge&éﬂ%{‘tﬁé?d denot es
hydrogen or a hgtre%hl?ylséhg%e‘f‘ﬁbefré@lﬁ@té}]ﬁ%%uﬁﬁt ik me@ttevdd he@ér@&%zc%a}liyil and

prop-l1-yl, tert-butyl, sec-butyl, butyl, ‘iso-butyl et hoxyrreth Yl
et hoxymet hyI 4ﬁhﬂtm@mbelewbter®ydb@lbybﬂwwhwmwbtl?yf’ REy R GpedioyR;

| oh |, | h d f5
cyclonexyl . oyl BRiem BN LG b JEFEY eﬂ%gf’%l'greylgm%%rn%‘rr%ﬁr%
t et r ahydr opyr aﬁ&/br Riesrli n 25Ra5 optionally being substituted by one or

nore identical or grfferent Rb5 and/ or Tel ; and each Rb5 denotes a sui tabl e
group and is SatheRf danotarepudierarpyp eid ireacherse resclaciedrindapsndently of oo |

"o 5(0) 216" G 0. "B L R, ROER ﬁ’irﬂag%* 3o

- N(Rg5) S(0) 2ReBIR™ zNéﬂ@R)g@( @INWBZRg 3N€N@®1@@H)Rﬁ5ﬁ
2011/ 092197PCT/ EP2g1921]g43051€ | 6% @g}d Re55 t aken toget her for m a 3- 8
menber ed het er&VET & kyrNRsINRie Rvi ahdlogfarehs: cCEl BCIéZF’ —NomP@h

each Rejl, IeSS?@pI ﬁeﬁSN@deﬂﬁquentg(b)ﬁiﬂgrgg)p@@ 2heg%§39[(mx es d}y@R@gen or a

group sel ected from anong et hy rop- 1- y tert-butyl,
sec-butyl, but$lO)NRERSBUtyl, nethoxynethyl, ethoxymethyl, methoxyethyl
cyclopropyl cycl obutyl, cyclopentyl, cyclohexyl, cyclopropylnethyl,
phenyl, benzyl, nmor pho Iine, pi peri di ne, pyrrolidine, piperazine,
tetrahydrofuryl, tetrahydropyranyl and 306 nenbered heteroaryl, wherein
Re515 | e5 and Re55 independently optionally being substituted by one or
nore identical or different Rd5 and/or el; and 10each Rd5 denotes a
suitable group and is selected i ndependently of one another from anong =0,
-OH, -OCH3, -0C2H5 -0CF3, -OCHF2, -NRe5Re55, hal ogen, -CF3, -CHF25 -CH2F

N ~—~ - o ~ O r~r~ : 1 e o ~ 1.



10. Compounds according to any of clains 1 to 9, wherein R3 denotes
C6_10aryl and 255-12 nenbered heteroaryl, optionally substituted by one or
nore i derwoOcal1/oe19di fferent R4; and each R4 denotes a gPolEP@i1®st0e@d from
anong Ra and/or Rib; and each Ra i ndependently of one another denotes
hydrogen or a group selected from anong nethyl, ethyl, prop-2-yl, prop-1-y1l
and cycl opropyl, wherein Ra is optionally substituted by one or nore
identical or different Ro and/or Re4; and 30each Rb denotes a suitable
group and is selected |ndependently of one_anot her from anong

OH -
Z0C2H5, - OCF3 -S(@ENRSER*Ne (RyMR “haDS@nR*” GRS (D)5 O\SIO)NRgSZRg53
2011/ 092197PCT/ P 551060, - CHF, gsgand e2
i ndependent | y SE é% gt%her %t’e C@)@Fog’er?@% g‘&@ nal |y
substituted bycgm)N(R#S)NRE%R#He@( "OYORH A tg(lepalﬁ)ﬁdgﬂl&@ e@((dejRgéﬂm anong

tert but sec-b

met hyl, et hyl

i so-but yl , y@p QEBN ch%Qt)é*fﬂ W@@Bﬁt wOC@@R%%,eﬁﬁ(O)]gﬁqg%gét hyl ,
am nopr pyI Y2 eset ghy o gt wherein e, el
and/ or 32 |ndepe N;k épfsl oﬁﬂpéﬁbsél ?\g ubstr tu?gjdﬁ%% one3 or nore

i dentical or d§¢ mmlémR%%Yd{gﬁanu(mﬁm(e))m” arqu@@)RgéZI}gnng@g@m)Rﬁ%y forma

3-8 nenbered het e al due v, oo S at d
10eagﬁ Rgrgenoﬁé%el{ﬁf( %kﬁﬂ _rblt(%tﬁéqé)?@) Jlaeﬁ[&fol)% dpéhnd Br%{,l y gf 0(Tnean

anot her from aﬁgglg:)s( gs;L @WG\INgn sﬁr((a) @PLN(R@%@Z) @CHFz -NRe41

Re425 hal ogen, de | €l [ ndependent ly
of one anot hermsmm%z]nywmﬁmomo@ﬂgFmamhsﬁom@azmg?mm%m(ommﬁ

vl oprBpyl ﬁs BRPOR ARSI BT Ry i serbuty
hydr oxyet hyl , ?@?@N‘R}hﬁNRAﬁﬁg% @(@@ﬁ(@%(cﬁkﬁﬁm@?et her may forma 5-6

menber ed heterocyc resi due via a shared - atom 11

or
Conpounds accoN(:RnE(S?!N&%ngosf ~BYR"NE(Q) bR 1 6 N(RRHICEON: RS, dRHHC €D 86 10ar y |
and 5-12 nenb 1, hsi £ or nore
i dentical or e@&%ﬂ@ %I% " g 2[3’2@ ]I?ﬁRwlgft e ilég%)mizect ed from
anong Ra and {c Ni&éZthR ngbsg@qg)];(blyg%f_ mlé)@(m(hﬁ rRe&fénot es hydrogen

or a group sel ect rom anp th et h - 2- |,
cycl ogrlépSI aMR%é@GN%) enogI m; hisé&ﬂ\gi gN&lhg)%&NB i E\ﬂg ‘jggéslto é%lid

independently_ f Tﬁf{@i I om anong -OH, -OCH3, -0C2H5, -0CF3, - OCHF2,
-NH2, NHCH3, l\ﬁcgfge) al ,a 5-CF3, -CHF2, -CH2F, -CN. 12. Conpounds
according to amsh R, RFYj RE%, R OREY ,an&\M?sehdtep%ddﬂelp(mtf efic holizerniendres ed

het eroaryl, opti onal ly substl tut ed by or nore identical or djfferent

R4. 13. Conpoldogsk et &ionp S@lsctsﬁimfroalf ar%% Fresalkyt.o-a Mempesddicragidenot es
pyridyl, opti ‘Engﬁehb{alﬁﬁbgg Lo gwl@ﬂkﬁyc @51?@1 @e 3% o rF,QMIR\IS,er ent R4

30 14. Corrpoun S accofr to any o ere denot es
phenyl 2and pyrSI-m/ﬂnembenedmaﬂetqarﬁu@éB|rmanm‘t@ded313ﬁtﬂneryh1rlkyr}n°f -¢4 notentieicelal or

cthyl N, BRSBTS ok ai Be 1 ¢ 014
SH Sl S% \ede ; OMR¥F2, gﬁruéﬂ WEERMF opRIdal§ b iRicheMdA T FRLINGNNEdLNo o o&h@reB- 4 N

identical or different RhSl nd

cach R™', R™, R"™® and R"™ is selected independently of one another from among
25 hydrogen, C;salkyl, 2-6 membered heteroalkyl, C;shaloalkyl, Cs.jocycloalkyl,
Cqaecycloalkylalkyl, Cejoaryl, Crjearylalkyl, 5-12 membered heteroaryl,
6-18 membered heteroarylalkyl, 3-14 membered heterocycloalkyl and 4-14
membered heterocycloalkylalkyl; and
cach R" and R" is selected independently of one another from among hydrogen,
30 Cisalkyl, 2-6 membered heteroalkyl, C;.shaloalkyl,

optionally in the form of the prodrugs, the tautomers, the racemates, the enantiomers,
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/ NININTh O B-5 NH2 CH3\ N/ / NN NMNB-8 NH2 5N N 1\INTh N. CH3 B-11
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, NH2 |, CH3WODi20N/do21dN H3Cx H3COH B-19 , NH2 , CIH8IrEP2011/051060

10

15

20

25

the diastereomers, the prodrugs and the mixtures thereof, and optionally the

pharmacologically acceptable salts thereof.

. Compounds according to Claim 1, wherein R* denotes a group selected from among

hydrogen, C;.4alkyl, C;_shaloalkyl, 3-8 membered heteroalkyl, Csscycloalkyl,

3-8 membered heterocycloalkyl, -ORY, -NR'R", ~CFs, -CHF,, -CH,F, —CN, -NC
and -NO,; and

cach R* and R" is selected independently of one another from among hydrogen,

Cialkyl, 2-6 membered heteroalkyl, C; shaloalkyl.

. Compounds according to to any of claim 1 to 2, wherein R* denotes —C; 4-alkyl.
. Compounds according to any of claims 1 to 3, wherein R* denotes -CH; or —C,Hs.

. Compounds according to any of claims 1 to 4, wherein R denotes 3-13 membered

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

. Compounds according to any of claims 1 to 5, wherein R denotes 3-13 membered

heterocycloalkyl comprising at least one nitrogen atom in the ring, wherein R' is
optionally substituted by one or more identical or different R” and wherein R' is

attached to the pyrimidine ring in formula (1) via a nitrogen atom.

. Compounds according claim 6, wherein R" denotes piperidine, piperazine,

morpholine, pyrrolidine, homopiperazine, homomorpholine, thiomorpholine,
3,9-Diaza-spiro[5.5]undecane, 2,9-Diaza-spiro[5.5]undecane, 2,8-Diaza-
spiro[4.5]decane, 1,8-Diaza-spiro[4.5]decane, 3-Aza-spiro[5.5]Jundecane,
1,5-Dioxa-9-aza-spiro[5.5]undecane, 2-Oxa-9-aza-spiro[5.5Jundecane, 3-Oxa-9-aza-
spiro[5.5]undecane, 8-Aza-spiro[4.5]decane, 2-Oxa-8-aza-spiro[4.5]decane,
1,4-Dioxa-8-aza-spiro[4.5]decane, 3-Aza-spiro[5.6]dodecane, 3,9-Diaza-
spiro[5.6]dodecane, 9-Oxa-3-aza-spiro[5.6]dodecane or 1,3,8-Triaza-
spiro[4.5]decane, wherein R is optionally substituted by one or more identical or
different R® and wherein R' is attached to the pyrimidine ring in formula (1) via a

nitrogen atom.
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8. Compounds according to claim 7, wherein each R® independently of one another
denotes a group selected from among R™ and/or R”; and
each R* independently of one another denotes hydrogen or a group selected from
among C;salkyl, 2-6 membered heteroalkyl, Cs_jocycloalkyl, Cs.joaryl,

5 Crisarylalkyl, 5-12 membered heteroaryl, 6-18 membered heteroarylalkyl, 3-14
membered heterocycloalkyl, and 4-14 membered heterocycloalkylalkyl, wherein R*
optionally being substituted by one or more identical or different R” and/or R®";
and
cach R™ denotes a suitable group and is selected independently of one another from

10 among =0, ~OR®, ~OCF3, -OCHF,, =S, -NR®R*>>, halogen, -CF;, -CHF,, -CH,F,
-CN, =S(O)R®, -S(0),R*, —S(0),NR“R*>, -C(O)R®’, —C(O)NR*R*”,
—~C(O)N(R®)OR, ~OC(O)NR“R®, -N(R®)C(O)R®, -N(R®)S(0),R®,
~N(R®)C(0)OR®, -N(R®)C(O)NR®R®, where R® and R* taken together may
form a 3-8 membered heterocyclalkyl residue via a shared C-, N-, O- or S-atom; and

15 each R®!, R® and R* independently of one another denotes hydrogen or a group
selected from among C;.salkyl, 2-4 membered heteroalkyl, C; ;haloalkyl,
Csscycloalkyl, Cs_joaryl, 5-10 membered heteroaryl, 6-12 membered heteroarylalkyl,
3-10 membered heterocycloalkyl and 4-10 membered heterocycloalkylalkyl, wherein
R R* and/or R® independently optionally being substituted by one or more

20 identical or different R* and/or ReSI; and
cach R® denotes a suitable group and is selected independently of one another from
among =0, —-OH, —OCH3, -OC,Hs, —OiPr, -OnPr, -OnBu, ~OiBu, -OsecBu, -OrBu,
—~OCF;, ~OCHF,, -NR*R*>, halogen, ~CFs, -CHF,, -CH,F, —CN, where R®® and
R®> taken together may form a 3-8 membered heterocyclalkyl residue via a shared

25 C-, N-, O- or S-atom; and
each R®!, R® and R*> independently of one another denotes hydrogen or a group
selected from among methyl, ethyl, prop-2-yl, prop-1-yl, tert-butyl, sec-butyl, butyl,
iso-butyl, methoxymethyl, ethoxymethyl, methoxyethyl, cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cyclopropylmethyl, phenyl, benzyl, pyridyl, morpholine,

30 piperidine, pyrolidine, piperazine, tetrahydrofuryl and tetrahydropyranyl, wherein

R®', R* and/or R*>® independently optionally being substituted by one or more
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identical or different R® and/or R®'; and
cach R™ denotes a suitable group and in each case is selected independently of one
another from among =0, —OH, —OCH3;, —OC,Hs, -OCF3, -OCHF,, halogen, —CF3,
—CHF,, —-CHF;,-CN and
5 each R®! independently of one another denotes hydrogen or a group selected from
among C; 4alkyl, 2-6 membered heteroalkyl, C; scycloalkyl, 3-10 membered
heterocycloalkyl, Cs.joaryl and 5-12 membered heteroaryl, wherein R®! optionally
being substituted by one or more identical or different R™'; and
cach R™! is selected independently of one another from among hydrogen, C;_alkyl,

10 2-4 membered heteroalkyl, Cs_scycloalkyl, Ce.joaryl, 5-8 membered heteroaryl,
3-10 membered heterocycloalkyl and 4-14 membered heterocycloalkylalkyl.

9. Compounds according to any of claim 1 to 7, wherein R denotes piperidine,
piperazine, morpholine, 3,9-Diaza-spiro[5.5]undecane, 2,9-Diaza-
spiro[5.5]undecane, 2,8-Diaza-spiro[4.5]decane, 1,8-Diaza-spiro[4.5]decane, 1,4-

15 Dioxa-8-aza-spiro[4.5]decane, 3,9-Diaza-spiro[5.6]dodecane, wherein R' is
optionally substituted by one or more identical or different R> and wherein R is
attached to the pyrimidine ring in formula (1) via a nitrogen atom and each R®
independently of one another denotes a group selected from among R* and/or R,
and

20 each R* independently of one another denotes hydrogen or a group selected from
among methyl, ethyl, prop-2-yl, prop-1-yl, fert-butyl, sec-butyl, butyl, iso-butyl,
methoxymethyl, ethoxymethyl, methoxyethyl, cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, cyclopropylmethyl, phenyl, benzyl, pyridyl, pyrimidinyl, morpholine,
piperidine, pyrrolidine, piperazine, tetrahydrofuryl and tetrahydropyranyl, wherein

es1,

25 R™ optionally being substituted by one or more identical or different R* and/or ;

and

cach R™ denotes a suitable group and is selected independently of one another from
among =0, -OH , ~OCH3, —OC,Hs, ~OCF3, -OCHF,, =S, -NR®R®>’, halogen, -CFs3,
-CHF,, -CH,F, -CN, -S(0);R®, =S(0),NR“R*”, ~C(O)R®, —C(O)NR*R*>,

30 “N(R®)C(O)R®, -N(R®)S(0),R”, -N(R®)C(0)OR®, -N(R¥)C(O)NR“R*”, where
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10.

R*® and R* taken together may form a 3-8 membered heterocyclalkyl residue via a
shared C-, N-, O- or S-atom; and

each R®!, R® and R* independently of one another denotes hydrogen or a group
selected from among methyl, ethyl, prop-2-yl, prop-1-yl, tert-butyl, sec-butyl, butyl,
iso-butyl, methoxymethyl, ethoxymethyl, methoxyethyl, cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cyclopropylmethyl, phenyl, benzyl, morpholine, piperidine,
pyrrolidine, piperazine, tetrahydrofuryl, tetrahydropyranyl and 5-6 membered
heteroaryl, wherein R®', R®® and R**® independently optionally being substituted by
one or more identical or different R* and/or R®"; and
cach R® denotes a suitable group and is selected independently of one another from
among =0, ~OH, ~OCH3, ~OC,Hs, ~OCF3, —OCHF,, -NR*R*>*, halogen, —~CF,
—CHF,, -CH,F, —CN, where R® and R®> taken together may form a 3-8 membered
heterocyclalkyl residue via a shared C-, N-, O- or S-atom; and

each R®!, R® and R*>® independently of one another denotes hydrogen or a group
selected from among methyl, ethyl, prop-2-yl, prop-1-yl, tert-butyl, sec-butyl, butyl,
iso-butyl, methoxymethyl, ethoxymethyl, methoxyethyl, cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cyclopropylmethyl, phenyl, benzyl, pyridyl, morpholine,
piperidine, pyrrolidine, piperazine, tetrahydrofuryl, tetrahydropyranyl; and

cach R® independently of one another denotes hydrogen or a group selected from
among methyl, ethyl, prop-2-yl, prop-1-yl, fert-butyl, sec-butyl, butyl, iso-butyl,
methoxymethyl, ethoxymethyl, methoxyethyl, cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, cyclopropylmethyl, phenyl, benzyl, pyridyl, morpholine, piperidine,
pyrrolidine, piperazine, tetrahydrofuryl, tetrahydropyranyl.

Compounds according to any of claims 1 to 9, wherein R* denotes Ce.10aryl and
5-12 membered heteroaryl, optionally substituted by one or more identical or
different R*; and each R* denotes a group selected from among R* and/or R®; and
each R” independently of one another denotes hydrogen or a group selected from
among methyl, ethyl, prop-2-yl, prop-1-yl and cyclopropyl, wherein R* is optionally
substituted by one or more identical or different R” and/or R**; and

cach R® denotes a suitable group and is selected independently of one another from

among —OH, ~OCH3, —OC,Hs, —~OCF3, -OCHF,, -NR*"'R“*, halogen, -CFs, -CHF,,
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-CH,F, -CN, —-NC, and

each R, R**! and R*** independently of one another denotes hydrogen or a group
optionally substituted by one or more identical or different R, selected from among
methyl, ethyl, prop-1-yl, prop-2-yl, tert-butyl, sec-butyl, butyl, iso-butyl,

5 cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, aminoethyl, aminopropyl,
hydroxyethyl, methoxyethyl, phenyl and pyridyl wherein R*, R**' and/or R
independently optionally being substituted by one or more identical or different RY,
and where R**' and R*** taken together may form a 3-8 membered heterocyclalkyl
residue via a shared C-, N- O- or S-atom, and

10 cach R? denotes a suitable group and is selected independently of one another from
among —OH, ~OCH3, —OC,Hs, ~0iPr, —-OnPr, —OCFs, -OCHF,, -NR**'R*¥,
halogen, -CF3;, -CHF,, -CH,F, -CN and
each R**! and R** independently of one another denotes hydrogen or a group
selected from among methyl, ethyl, prop-1-yl, prop-2-yl, tert-butyl, sec-butyl, butyl,

15 iso-butyl, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, aminoethyl,
aminopropyl, hydroxyethyl, methoxyethyl, where R®*! and R** taken together may

form a 5-6 membered heterocyclalkyl residue via a shared C-, N- O- or S-atom.

11. Compounds according to any of claims 1 to 10, wherein R* denotes Ce.10aryl and
5-12 membered heteroaryl, optionally substituted by one or more identical or
20 different R*; and each R* denotes a group selected from among R* and R”; and
each R” independently of one another denotes hydrogen or a group selected from
among methyl, ethyl, prop-2-yl, prop-1-yl, cyclopropyl, and
cach R® denotes a suitable group and is selected independently of one another from
among —OH, —OCH3, -OC,Hs, —OCF3, -OCHF,, -NH,, NHCH3, NHC,Hs, halogen,
25 -CF3, -CHF,, -CH,F, -CN.

12. Compounds according to any of claims 1 to 11, wherein R denotes 5-12 membered

heteroaryl, optionally substituted by one or more identical or different R”.

13. Compounds according to any of claims 1 to 12, wherein R denotes pyridyl,

optionally substituted by one or more identical or different R*.
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14. Compounds according to any of claims 1 to 11, wherein R* denotes phenyl and
pyridyl optionally substituted by one or more identical or different R*; and each R*
denotes a group selected from among methyl, ethyl, -NH,, NHCH3, NHC,Hs.

15. Compounds according to any of claims 1 to14 selected from
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16. Conmpounds, or the pharmacol ogically effective salts thereof, according
to any one of clains 1 to 15, as nedi canents. 17. Conpounds, or the
phar macolwo@i2erldogi9ef f ecti ve salts thereof, according toPamgEPena/osfoehel ai ns
1 to 15, for preparing a nedicament with an antiproliferative activity. WO
2011/ 092197PCT/ EP2011/ 051060 18. Pharmaceutical preparations, containing as
active substance one or nore conpounds of general fornmula (1) according to
any one of claims 1 to 15 or the pharmacologically effective salts thereof,
optionally in_conbination with conventional excipients and/or carriers.
519. Conpoundp Mf. general Stenctute (1) acicdrding to an$traweref clainsf 1 to
15 for use in|[the {reatnent Wiey prevention of cancer Hctions,
i nfl ammat ory @nd aut oi ne dﬂ§eases. 20. Use of atgnpQuids of genef al
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16. Compounds, or the pharmacologically effective salts thereof, according to any one of

claims 1 to 15, as medicaments.

17. Compounds, or the pharmacologically effective salts thereof, according to any one of

5 claims 1 to 15, for preparing a medicament with an antiproliferative activity.
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WO 2011/092197 PCT/EP2011/051060

18.

19.

20.

21.

Pharmaceutical preparations, containing as active substance one or more compounds
of general formula (1) according to any one of claims 1 to 15 or the
pharmacologically effective salts thereof, optionally in combination with

conventional excipients and/or carriers.

Compounds of general formula (1) according to any one of claims 1 to 15 for use in
the treatment and/or prevention of cancer, infections, inflammatory and autoimmune

diseases.

Use of compounds of general formula (1) according to any one of claims 1 to 15 for
preparing a medicament for the treatment and/or prevention of cancer, infections,

inflammatory and autoimmune diseases.

Pharmaceutical preparation comprising a compound of general formula (1) according
to any one of claims 1 to 15 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 diastercomers and the mixtures thercof, as well as

optionally the pharmacologically acceptable salts thereof.
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