WO 2010/ 122069PCT/ EP2010/ 055293 5- ALKYNYL- PYRI DI NES The present invention
relates to new 5-al kynyl - pyri di nes of general fornula (1) wherein the
groups Rwobao2206wand n have the neani ngs given in thePcCraiPasloastto3
5specification, the isoners thereof, processes for preparing these

al kynyl - pyrim dines and their use as nedi canents. Background to the

i nvention A nunber of protein kinases have already proved to be suitable
target nol ecules for therapeutic intervention in a variety of indications,
e.g. cancer and inflammtory and 10 aut0|nnune di seases. Since a high

per cent age of the genes invol veg-4 NY D ] of cancer which have
been |dent|f|ed thus far encode klnases these enzynes are attractive
target nol for cance art

phoaphat | aynreerton TR rEE B pdh iR S ey MR L sy d e 11 pi o
ki nases whi ch catal yse the transfer of a phosphate group to the 3'-position
of the inositol ring of 15phosph0|no§§t des The phosphoi nositide 3-kinase
(PI3K) pathway is activated in g tmg gpectrum of hunman cancers. This may
occur either via nutation of PIBK rgsulting in activation of the kinase, or
indirectly via inactigation pf | osphot ase and tensin honol ogue (PTEN)
suppressor. In both cases, gg”act™vation of the signalling cascade is

i nduced t hat prono%s ansformation of cells both in vitro and in vivo.

Wthin the cascade,l

pi votal role. The P{3

substrate specifiﬁgk}r1 =S, eRpression pattern and nodes of regulation. WO
2010/122069PCT/é 0/ 055293 They (ph,ay an inportant role in numerous cel
processes such as e.g. cell growh and differentiation processes, the
control of cytoskeletal chaiges and the regul ation of intracellular
transport prisEds desgroans R e Rygawyapd grhayp ghomegningsigivendpdhg ¢lpiseapds or certain
phosphoi:no } ent
Cat oqor T os P ACBHARL KBRS Dol a8 A R Py By Rilaflel b
serine/thremnnmmakmnﬂﬁmnmemated to the |lipide kinases of the P13-kinase
famly. It exists in two conpl exes, mMIORCL and nifTORC2, which are
differentigJly reqgul ated, have distinct substrate speC|f|C|t|es and are
differentig#wg g@%@ﬂ?ﬂﬁ%“?@ NHO o mycin. The central role of mIOR in

control ling key cellular growth and survival athma S has s arked interest
in di scoveﬁﬂ@nh@r@ﬁpmtﬁpéﬁmaé?%h%&reat(tynswﬁﬂitp cshkabAgtaragt imo %&St%r efore
target bot ﬁiﬁ@ ty DGR ah AP b A fr@niory AR P! 3K
pat hway, paf?? })ateam@?gquBKg ghgqﬁﬁéR(%Easienerggﬁlgs gn

at t r actibve atiimgetuné drsezcsam Gencetahteglapeatitag. ofphageren invopedtiaite deotlepimoant of

numer ous cel | roc es.such as.e.g. cell wh and differentiatian
br ocesses, CERET SBHTIBNS BTy aaied BT tegh B ol NGB e PGHCrC
i ntracel | uli@bef hGIBSR&Y for H{eQﬁ&ﬁﬁf§f caBerlilPaRlap Of their in vitro

15specificity for certain phosp 0|n05|t|de substrates the P13-kinases can
be divided into different categories. 5-Al kynyl-pyrimdines are descri bed

f or exanpl &hasphgtidylaionitad hkivases |(Bﬁr1§tltﬁeh)gﬂf@: 8 ﬁtﬂ@f@mds of thevimadbipasra 3ctach

20Det ai | ed L n h v, [P een found
t hat conpou%%gg P%tg%é%g % &hﬁpmg %¥%QOﬂ%?el S?WHC§ﬁ%u S kﬁgP% 4, mand n
have the nmpasiphgmogitideny bel ow, act as inhibitors of klnases Thus, the
conpounds according to the invention may be used for exanple for t he

treatment of diseases connected wiith the activity of kinases and
char act eri d&§ pB9S@9&]@§]§lﬁ9é -kdpaso £BlGKd AW aY dt tctwf%fi.m apradgpectrugyet human

2010/ 12206%5’&54@?%%9%@&%9%@ GiahEEEA of PERYebAfng B ALEHiInDARIRANRIS Of

general formula erein
or 1nd1rectly via inactivation pf the phosphotase and tensin homologue (PTEN) suppressor.

In both cases, an activation of the signalling cascade is induced that promotes
20  transformation of cells both in vitro and in vivo. Within the cascade, the PI3K familiy of
enzymes and the kinase mTOR play a pivotal role. The PI3K family comprises 15 lipid

kinases with distinct substrate specificities, expression pattern and modes of regulation.
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R and R4 independently from one another denotes a group selected from
anong Ra, Rb 5and Ra substituted by one or nore identical or different Rb
and/ or Rcwoaniooneosbe toget her with the pyridine forma ?cIErownvisses
heteroaryl ring, which is optionally substituted with one or nore identical
or different Ro and/or Rc; and R2 and R3 independently from one anot her
denotes a group sel ected from anong G _6al kyl, C3 _gcycloal kyl, 3-8
menber ed heterocycl oal kyl, C6 1 aryl and 5- 12 menber ed 10heteroary|
optionally substituted by one or nore identical or different R5 and each R5
denotes a @I‘n@}aplas/ellnénmeuaﬁtmlmilanmmgrompelabroamemdsabsgi tallt grdwhyandne or

nore identigc or different and/ ach Ra nde dently of one
ot her _dedgreseti G aiestei Braditg Sl parie il st na E TRBTEr dnt i cal o
di fferent RRrR00M18F tripo® Ef&@ﬁs@&i O @B LAY BLthelr i dteYdpeciBiciby R B4R

15het er oal kyl, Cl1_6hal oal Ocycl oal 6cyc|oalky|alky| C6

10 aryl, @hospheioyitide Rlybstraes i H{Eﬁ@@sgﬁcamétegﬁ‘ddwmto diffepnheatbearisd. The
het er oar y' 3 ‘%{Al? a%(t%%epgfr@ﬁa{rﬁ%cnbgéﬁpﬁg)f% oal Kl a0, ﬁgl% C?”é)aeto lipide, |

het erocycl oal eac a surtabl'e gro

i ndepende mkhr)as@af onH@PBlehﬁ&rfaﬁlﬂ? Nt 3Kt Gn ﬁ)@o corﬁﬁexesQnT@”lHl‘ Da{dqyimm;z 0CF3,
=S, -SRC, =NRc, =NOR =NNRcRc, 20=NN Rg NRcRc, -NRcRc, -ONRcRe,
- N( ORc) Re, Whighreyy ekéqeentialy|regreated. hepadisting & fete spegificities@rd arg, - NOR,

2 o1 O Oy B 0

-C(0)OR , -p€OthSRd survS(al pMNReBgS has@()ﬁlrkbhl RagrbiRairdiscovefiay N R hibi&rNRg) NRc Rc,
0
25'(15??29oe@#@ﬁ%@?&%@ggﬂ%@m& TRy D ot égwmmm@&lw@@)weﬁf&ueme

N of B PR KRS SEAPAT INERG O hf

-N(Rg) & S) Rs an aﬁi(aay\)ﬁ(af@eRﬁAr calN(eRQl)GB(p@ﬁlﬁkRCplay Nﬁ B@b@t@l} 2ike jin nlsh&60y &R12,

e R e R e
-N(Rg) C(S) N%@s and Me uq:‘( @tﬂcﬁ‘%race%lgﬁt} r@&&)t %%@%sses OIN{hE %Qg ])Igﬁg%r%m vitro
“N(Rg) [ C(0)] 2 “NCR9J [ € 0)] 2NReRe, ] 2NRCR12,

- [ N( Rg)1e( O)SP@ﬁ)fRuty foN(:ﬂga)ICleRg)lﬁﬂcsltldd\l(lﬁgt)r{téd\l@eim klnasesN@R@ @(Wmi)lﬁ‘ﬁc
-N(Rg) C(NRg) NRcRc and .- N=C(Rg) NRcRc and 10each Re independently of one
anot her de eégntﬁ?%lg%fésn or a group optionally substituted by one or nore
identical or different Rd and/or Re, selected fromanong C _6al kyl, 2-6
menber ed het gn@alkylrimiGhcd Bl s kel forllekadPry sl 12 aﬂeﬁMhnasgélnﬂl@ﬁM%&ﬁth@b kyl,
C6_10aryl, C7 16ar%l al kyl, 5-12 nmenbered hetero-aryl, 6-18 nenbered
het er oar yi af iYW2008044823enber ed het er ocycl oal kyl and 4- 14 menber ed
het er ocycl oal kyl al kyl , and 15each Rd denotes a suitable group and is
sel ected independently of one anot her from anong =0, -ORe,

C _3hal oal kyl oxy, -0CF3, =S, -SRe, =NRe, =NORe, =NNReRe, =NN(Rg) C(0) NReRe,
- NReRe 20- Oiedited dNCiRpglidiReRthe inedmiipan, - CF3, -CN, -NC, OCN, -SCN, -NO
-NO2, =N2, -N3, -S(0)Re, -S(0)ORe, -S(0)2Re, -S(0)20Re,

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

groups R' to R*, m and n have the meanings given below, act as inhibitors of kinases.
Thus, the compounds according to the invention may be used for example for the treatment
of diseases connected with the activity of kinases and characterised by excessive or

25  abnormal cell proliferation.



S(0) NReRe, -S(0)2NReRe, -0S(0)Re, -0S(0)2Re, -0S(0)20Re, -0S(0)NReRe,
20-0S(0) 2NReRe, -C(0)Re, -C(0)ORe, -C(0)SRe, -C(0)NReRe, -C(0)N(Rg)NReRe,
C( 0) N( Rg)wBen10/12¢0dRg) NReRe, - C( NOH) Re, - C( NOH) NReRe, - OECD)ER2010/0858209€) ORe,
0C(0) SRe, -0C(0)NReRe, -0C(NRg)NReRe, -SC(0)Re, -SC(0)0ORe, -SC(0)NReRe,
SC(NI Rg) NReRe, -N(Rg)C(0O)Re, -NNC(O)Re]2 , -N(ORg)C(0)Re, -N(Rg)C(NRg)Re,
N(Rg) N(Rg) C(0) Re, -N[C(0)Re] NReRe, -N(Rg)C(S)Re, -N(Rg)S(0)Re,

-N(Rg) S(0) ORe 25-N(Rg) S(0) 2Re, -N S(0)2R12, -N(Rg) S(0)20Re,

-N(Rg) S(0) 2NReRe, - N(Rg) [ S(0) 2] 2Re, N( Rg) C(0) ORe, - N(Rg) C(0) SRe,
- N( Rg) C( 0) Nike RessentNa Ryt iCh 031hiRe MResRepounds of geNeRg fauRey) (@) 0) NReRe,

-N(Rg) C(S) NReRe, -[N(Rg) C(0)]2Re, -N(Rg)[C(0)] 2Re, N{[ C(0)] 2Re} 2,
-N(Rg) [ C(0)]20Re, -N(Rg)[C(0)]2NReRe, -N{[C(0)]20Re}2, N

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

30- N(Rg) C(NRg) SRe, - N(Rg) ReRe and - N=C(Rg) NReRe each Re

i ndependent|ly of _ene anot hger denotes hydrogen or a group optionally

P2010/ 055293 by one or nore identical or
from anong G _6al kyl, 2-6 nenbered heteroal kyl,
Cl1_6hal oal kyl ,NC3~}@0cycl oal kyl, C4 46cycl oal kyl al kyl, C6_10aryl,

C7_16aryl al kyl || ,5- 22 menbered hetero-aryl, 6-18 nenbered heteroaryl al kyl,
3-14 nenbereq el oal kyl and 4-14 nenbered heterocycl oal kyl al kyl, and
5each Ra syR @bl e group and i?:?each case is selected i ndependently of one
anot her from anong =0, -ORg, & 3hal oal kyl oxy, -0CF3, =S, -SRg, =NRg,
=NORg, =NNRgRg, =NN(Rh) C(0) NRgRg, - NRgRg, -ONRgRg, -N(Rh)NRgRg, hal ogen,
-CF3, -CN, wh¥ein OCN, -SCN, -NO -NOX®2, =N2, -N3, S(0)R -S(0)ORrR _S(0)2R
S(0) 20R, 5&9) NRgRg, -S(0)2NRgRg, _0S(0)R, -0S(0)2R, _0S(0)20R, W b

- 0S( 0) NRgRgR " a1l BSrdypaurgiy, frowmqp Rnothey dyoRs a-20p) Shoteddiay mrgrg R, R

- C(0) N(Rh) ) : : NRgRg,

0GL0) R, B e Pl PR o ) P P el R Ber REBEO) R - %0(0) ar
- SC( 0) NRgRgone BGOoNRhNRaiRghe pyNdRR) (0 By 10- NGO & Rh2teroal( ©Rg) GhRhRY,

- N( Rh) C(NRn) Rg, N(Rh) N(Rh) C(0) R, - N[ C(.0) Rl NRgRg._ - N R. NCRh) S(0) R,
{ ) S 0) CRUDISIN A S 3R DT g oA oSOy SR T RS ) 2\RoR,

Rh)
Rh)[ S(0 2R0R3 - RaRY
Ry O 0) N AgRg Ry HR) N &) GG 015 Ay PSR ™[RP o ) 2Ry,
e ) bl pe
- N( Rh) &Nﬁ%‘@‘?@b-%&%ﬁ%(%%}t% TBIY%&%C’ %?@E‘i\l&ﬁ‘}tg&%ﬂ)g‘!igfaﬁgf RAZRY Rh) NRNRh: ¥
and each Rgcd-RRERRAGKRHE biouplscRBRd #Rat ARENSRNRP @Rd RY dhRERAPBy SnIsrQHP
optionally substituted by one or nore identical or different” Rh, selected

from anong identéal RydiffeenRirendser Rd andt er oal kyl, G _6hal oal kyl, C31

Ocycl oal kyl 216¢vycl oal kyl.al kyl Qaryl ., C7.16aryl al kyl ,,5-12

menber od hetiaP RGP EAE e B an Rera oL Ry Ry S il o7 afor

25het er ocy chead ilyiticanst dffddnRIBRTGORY) 8616666 ohamhdiy @ KMklyl, 2@ thembered
15 heteroalkyl, C;shaloalkyl, Cs_jocycloalkyl, C4iscycloalkylalkyl, Ce.joaryl, Cr.jearylalkyl,

5-12 membered heteroaryl, 6-18 membered heteroarylalkyl, 3-14 membered
heterocycloalkyl and 4-14 membered heterocycloalkylalkyl,

cach R® denotes a suitable group and is selected independently of one another from among
=0, —OR", C;shaloalkyloxy, —OCF3, =S, —SR®, =NR®, =NOR*, =NNR‘R°,

20 =NN(R®)C(O)NR‘R®, -NRR*, -ONR‘R®, -N(OR")R®, -N(R*)NRR, halogen, -CF3, -CN,
—-NC, —~OCN, -SCN, -NO, -NO,, =N, -N3 —S(O)R°®, —=S(O)OR?, -S(0);R°, -S(0),0R",
-S(O)NR‘R’, —=S(0),NRR®, —OS(0)R®, —OS(0)2R", -OS(0),0R", -OS(O)NRR’,
-OS(0):NR‘R, —C(O)R*®, —C(O)OR*, —C(O)SR’, -C(O)NR‘R’, -C(O)N(R®)NRR®,
-C(O)N(R®)OR®, -C(NR*NR‘R®, -C(NOH)R®, -C(NOH)NR‘R, -OC(O)R®, -OC(O)OR",
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each Rh is selected independently of one another from anong hydrogen,

C _6al kyl, 2-6 nmenbered heteroal kyl, C _6hal oal kyl, C3_10cycl oal kyl ,
CA_16cyclwal2kiabdeyl , C6_10aryl, C7_16aryl al kyl, 5-12 mpcharedolsi2es oaryl ,
6- 18 nenbered heteroaryl al kyl, 3-14 nenbered heterocycl oal kyl and 4-14
menber ed heterocycl oal kyl al kyl ; and 30M denotes 0, 1 or 2; and n denotes O,
1,2 or 3; and WO 2010/ 122069PCT/ EP2010/ 055293 optionally in the formof the
prodrugs, the tautonmers, the racenmates, the enantioners, the diastereoners,
t he prodrugs and the m xtures thereof, and optionally t he phar macol ogi cal I'y
accept abl e s@C(@)StRhmwO)Nl?eRasﬁééNRé)NR R& -SEOMR S, eﬁfC(lQéD& esSA(O)N¥BRounds

Fet Oroar y1 - Bendt R RSO canEy TR Ny BIDIB NI BRGRY er e
R>. Anot her- WRg)U(Ot)m—N'['@@WmR“Re'N(RE’)C*(SDK‘MWFE(@)H* -Hﬁ’iﬂ?s@)ofRGr”“' a
(1), V\/nereln R3 denot es phen tlonall substituted by one or nore

i denti cal orNE&HIF(EVEht - (0)2 Bﬁl@(oh%ectN(Bf)St(‘ﬁbN&\BtenN(BF’D[fF(Q)dtl%s to

f rE d t |1
subst i 1 dt ed T RAORR I >.@s®’$)'<. oA R QR et RN R s pbct %o the
i nvention reJI(ng)NRﬁ)@(C)()NRmmdﬁ(RﬁjC@@NRﬂeﬂ [fN(Rﬁ)ﬂ](@)](zR),, NQR%[@QO)]ZRB denot es
pyrazol yl, Tg@tl onal by ntical or_different R5.

Rrot her aspRbdCoP g HO Na@a&q(@mzp&, BN O QU RS S QUMaRAR: T or il

1 wh | %’(\N ¢ t
ﬁel) at ese[ gl coﬁgﬁﬂg\%ﬁ}z [2 K re(t)rrg?/aN((k) \Aﬁib?je%ﬁ Iﬁﬁ% C@{ eltsm@ Iopvg.n on
Anot her asp&dREEFNRESR® m}ﬁmg)(t(NngmthBésndi GNEGWQNRHE aofl general fornula

1 wh denot t h -N th t of th
.(n)vent. Eﬂe'r%c([ﬁ%én e E RS @Ptﬁ%ﬁsﬁéﬁs tﬁ@%ﬂn&r@ﬁmuﬁm@?ﬁ@%@@ °
sel ected f rmnm%nore%n% cﬁ”@l@fer@f(tm/or&?%@&%@ﬁ&ﬁ%hmﬁg a Qﬁk pvention

rel ates to compounds of general formula (1), wherein Ra is selectéd from
hydr ogen, n%16h19!¢mbf§@dlly¢telahﬁtyb ﬁokhﬁé@aibxll Cs. Aﬂxiﬂ(hvékyla@pﬁ@}td@ﬂk}ﬂﬁéylb pventilon

relates to 0 ner al rrrul ere ed from

“F, -d, &@"9}/%@;@ éﬁl%:%? % 6}& é% Hﬁ\@"%’cﬂed ‘8{?5?6%? lky?zﬁ%% 0 0CG,
C( 0) - NHD fab&ed h 1 ) dzNwhk%h% e e ol - Re.

2010/ 122069%6CT/ I§P2010/ 0 %SS%QA#M her aspgizt gf (t;’&h};'eé%l gc\yﬁlﬁlon rel at es to

conpourids ofach&nelcaptcs apwiabi groyp anhisseleptefindegendsniy pbencangfher Fom angng

- hyl I | di nyl d
D ph elay OR® mgal&%éct Of3 a%e In‘/_elﬁ{{peji\!(ﬁkenit\n\mp e ounds. o

nDrphollnyI er as i'on rerl d conpounds of
gener al f or+fNgRY{)CIO)NKTRS eiNR RS, E(DNRfRfenN(R%NR%Ri halb@ceh WCFh - -BIC, nor e R5,

wherei n at l()egﬁt—socrll\el %\fIOR—SN(I)S _-NC( 0]21 _Sand V\Pere R /_ NN-_Re or *-NN
- Rd 2, =N7, -Ns, —=S(O)R®, —S(O)OR?, S(O)zR S(0),0R,
-S(O)NR°R®, —S(0),NR°R®, —~OS(0)R®, —0S(0),R®, ~0S(0),0R*, —OS(O)NR°R",
20 -OS(O),NRR®, —C(O)R?, —C(O)OR’, —C(O)SR®, —C(O)NR°R®, —C(O)N(R®)NR°R",
-C(O)N(R®)OR®, —C(NR®NR°R®, -C(NOH)R®, -C(NOH)NRR®, ~OC(O)R®, -OC(O)OR®,
—OC(0)SR®, ~OC(O)NRR®, ~OC(NRE)NR°R®, ~SC(O)R®, -SC(O)OR’, -SC(O)NR°R®,
-SC(NRENRR®, -N(R®)C(O)R®, -N[C(O)R*], -N(ORE)C(O)R®, -N(R®)C(NRE)R®,
-N(R®HN(R*)C(O)R®, -N[C(O)RINR R, -N(R®)C(S)R®, -N(R¥)S(O)R’, -N(R*)S(O)OR®
25 -N(R®)S(0):R’, -N[S(0)zR"]z, -N(R®)S(0)20R’, -N(R*)S(0)2NR'R®, -N(R*)[S(O)2]2R",
-N(R®)C(O)OR®, -N(R®)C(O)SR®, -N(R®)C(O)NR°R®, -N(R*)C(O)NRENRR®,
-N(R®N(RE)C(O)NRCR®, -N(R®)C(S)NRR®, -[N(R&)C(0)].R®, -N(R#)[C(O)].R",
N{[C(O)LR"}2, -NR*[C(O).0R", -N(R*)[C(O)LNR'R, -N{[C(0)].0R"}>,
-N{[C(O)LNR®R®},, -[N(R®)C(0)],0R’, -N(R®*)C(NR#)OR*, -N(R*)C(NOH)R®,
30 -N(RE)C(NR®)SRS, -N(RE)C(NR#NRR® and -N=C(R#)NRR*

each R® independently of one another denotes hydrogen or a group optionally substituted
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Anot her aspect of the invention relates to conpounds of general fornula
(1), wherein Rd is selected from-H, -nethyl, -ethyl, -propyl, -OH -OCH3,
and - C(0)wbi2010/122069 Anot her aspect of the invention rel aPe3/HPe010087203INdS Of
general formula (1), wherein Re 10is selected from-cycl opropyl,

cycl opentyl, oxiranyl, tetrahydropyranyl, and norpholinyl. Another aspect

of the invention relates to conpounds of general fornula (1), wherein R3 is
selected fromthe group consisting of: WD 2010/ 122069PCT/ EP2010/ 055293 WO
2010/ 122069PCT/ EP2010/ 055293 WD 2010/ 122069PCT/ EP2010/ 055293 One
aspect of tbeonawaneticadentictlat differontdRrmpdion &S, ssiectpdrfeorakmpog Gubalkyll) , or the

S5phar macol o |caII ctivye | £ r eof S cane

Shei mvent o pnirEL b Gouls Srbo BTG Sk u B G FAO Ty gy, G RS,
phar macol ogecahdyaliefif £¢b imnegateadd etdrb Qg 06-18 himk@PRidbgyRINBA-¢ament with
an antiproliferative activity. One aspect of the invention is a

phar naceut i @ambgﬁeébaﬁemcwglﬁgkyb@dtﬂa%mglb&@dd@tqrwcmﬂqwaﬁn@@ one or nore
conpounds O%acﬂ‘ﬂ’% ied PLIM HJSI% rééﬂp an%rm eE@h pRaks %Pe% e<a%&e ﬁé’enﬁ& ?85& ?C{ﬁotﬁe?'l ts

t hereof ; op “Onal Ty Tht ¢o convent’ional

carriers. Q’ltemaam(gt GQf OHﬁ?Cl nmﬁmlkymw, sOCIre, 8556 SRF, mﬁ;@bﬂrmeg @leméﬁér al
formula (1) for prepa a nmedi cament for fhe treatment and/ or preventlon

of cancer, THNNERDE Bnﬁ%t oPYRIRd _ﬁgdmgﬁmm@gé? sddseN,

2010/ 122069 E%}O/ 5 e fo e

phar maceut i ?Ezf% repar a{\?(?oﬁggogﬂﬁi ?F% SgO)(R tsgé%(bd@g(/f)f gg;(g)(rjler a$(®or mil a (1) and
at | east oneS(ODNR?R%yS(@s)tNR?R? e@S@)PéI @G(O)zzﬁﬁ +O8(GpdBE,a080)NRREer ent from

Lo 3o B YR P bR b e LSRR R o O FERAES e

optionally ?U?@Ka boatdRe, N@JH Bl VR ERer Ref R8s As
used herei nldt.(%eﬁ OWC_?(NgefI niti on )Zpg Q(Eﬁ? e)z\é st agéd(ogt herdvg(?gg By

al kyl SUbStT@G@mg&C&(@NR?R% ﬁOéliN seSQ(@RédSC(mm%FS@@DNRgRg

Thi o {nci uded (R AR ur g Wiy ‘fﬁ&@éﬂ*@?@?@ﬂaﬁ@k‘%ﬁﬁ@%@@ i pénﬁ”d
gl kynyl gr omg"NtR! mbR% uN‘EC(@)mmﬁ%rmaRh)cqsw @) SO)RE, 9RYRDR

ranched, unsaturate roup have gt |east one dquble bond By
al kyny!15subsh(R mﬁiﬁ)t)é{gar]ﬁ[g%@ T TN@HLSAOQ@& stBatD%ﬂ@%Nlﬁdign DR YSAALIES,

t urat ed speThe t
oo byt SR RS s e RGO ROLNREIROR Ra T, L
above in 15N(R§)MRBM@3NR§E%sm(wsc(rsgnRac% ng\l(cﬂli‘)?C(O))]zﬁérm(w)[Ct‘@)]gtgoups - CH3

in the hydrocarbon chains | ndepe ne anqt her t he_groups -CH,

[SH or - NN BRI or BRI DR PR B0 HR et s D)8 Bne. anot her
by the gr ouRe(icfo)l,NRrePL, -NIR)COTFORE, TRES QN IR YL RIRGCNOH)RE,
20 -N(RMHC(NRMSRE -N(R")C(NR")NRERE; and -N=C(R")NR"R"; and
each R® independently of one another denotes hydrogen or a group optionally substituted
by one or more identical or different R", selected from among C; galkyl, 2-6 membered
heteroalkyl, C;shaloalkyl, Cs_jocycloalkyl, C4iscycloalkylalkyl, Ce.joaryl, Cr.j6arylalkyl,
5-12 membered hetero-aryl, 6-18 membered heteroarylalkyl, 3-14 membered
25 heterocycloalkyl and 4-14 membered heterocycloalkylalkyl; and
cach R" is selected independently of one another from among hydrogen, C;salkyl,
2-6 membered heteroalkyl, C; shaloalkyl, Cs_jocycloalkyl, C46cycloalkylalkyl, Cejoaryl,
Crsarylalkyl, 5-12 membered heteroaryl, 6-18 membered heteroarylalkyl, 3-14
membered heterocycloalkyl and 4-14 membered heterocycloalkylalkyl; and
30 m denotes 0, 1 or 2; and

n denotes 0, 1, 2 or 3; and



20 by the group T one or nore of the groups =CH by the group =N-, one or
nore of the groups =CH2 by the group =NH or one or nore of the groups CH by
t he groupwo\2010/2kicbe in all only a maxi num of three het ecoatrons/osiy3 be
present in a heteroal kyl, there nust be at |east one WO

2010/ 122069PCT/ EP2010/ 055293 car bon at om bet ween two oxygen and between two
sul phur atons or between one oxygen and one sul phur atom and the group as a
whol e nust have chem cal stability. It flows fromthe indirect
definition/derivation fromal kyl that heteroal kyl is made up of the

sub- gr oups @ﬂtioyaﬁwhahedamy@lﬁtb@ arddorgscthaitagomgrs hthp eetcemtea,ttberé@n,tiomers, the
heteroalken and Shet er whi.le furth IVI ninto

ot rai gnt - ChUPHORRE A AR bRt ey ekt BROEE. 1t Ca
heteroalkyl1b§m§@ﬂ@g&ﬁgwk@qﬁ@ﬂ§gﬂ@&myayed the substitution may take place
independent?y of one another, in each case nobno- or polysubstituted, at al

t he hydrogen-carryi oxygen, sul phur, nitrogen and/or carbon atons,

Het er oal kyl On¢ awreft qulge BacHtonkelates 4o eormporsds efizencsd fargnds { Duwhereldth
throughsa ¢ t he
Fol I oni fg ranea i @RS LTEONAR LERFREE By Rl By ol Ao

d|nethylannﬂemﬁmhyﬂmﬁ%ﬁﬂtﬁﬁthylanlnoethyl 2- di met hyl - anlnoethyl)

di et hyl am nopr opy!l (1 dlnethylanlnopropyl 2- di met hyl am nopr opyl ,

3-di et hyl am nopr dlet |l am nonet : diet hyl a oet

eI AR R w%lwme%%%ﬂoyndw@%@ﬂ Mbwhmn R
(1-diethyl aﬂ@n@%'bﬁ@ﬁé‘l op@ron&i'l}%lm{ﬂlﬁfgdﬂﬂl AP Wore RicHii&ll BY HRIS-GRRPOPY! ) ;

di i sopropyl am noet hyl -dllsopropylanlnoethyl, 2- dllsopropylanlnoethyl)

bi s- 2- net hoxyet hyl am no; [ 2-(di nethyl am no-ethyl)-ethyl-am no]- neth

3- [ 2- (di metAptherasnsceefithe nventign rekisrie Fompewyds of BorpralXgmetlny]); wherein

2- hydragxyet h roxy et hox 0 hoxymet hyl ;

2- nethgéye yre%Qﬂ“%gﬁpﬂaﬁégﬂ%bﬁﬂw%ﬁb?ééePBHQ %*m%m?gréX%ﬁﬂgPE|n one or
nore hydrogen atons are replaced by hal ogen atons. Fbloalkyl i ncl udes both
sat ur at ed aldoylier gspeupsf the thvuiis@t tiaadsad camlsemds odneharilfynyhla gpwhsicissRth as
f le -CF3, -CHF2, - 3 - CHFCF3, 2CF3, -CHFCH3
L2 g,nggg; dengiepbyip ey’ Optamﬁ:tzubsﬂém Ligypne Or@reﬁgﬂcalardé%ent e oF ’
- CHFCH2CH3 and - CHFCH2CF3. 25Hal ogen refers to fluorine, chlorine, bronine
and/ or i odi iRtk QRct EYhE HekRRd k¥ atdsSo %Eﬁ@éurﬁis%@@@n&él BieNg (1)Cwhifg RWhi | e
the ring systemmay be a saturated ring of, however, an unsaturated,

non- ar onmat idenateqgpethwhocdthytay opti onal |y al so contain WD
2010/122069PCT/EP2010/055293 double bonds, such as for exanple cyclopropyl,

cycl opr,ope clo yten cl ope, P

cvol ohdsyr Xeyareusd e ingrEiof S ER pork B e R o PR ERE N

i ncl udes a @@BteEVNIri2c aIkyI group mhereln a hydrogen atom bound to a carbon
atom usually to a terminal Catom is replaced by a cycloalkyl group. 5
Aryl relates to nonocyclic or blcycllc aromatic rings with - 10 carQon

at oms such ALOBREANsct 2hthedapHting rclateyfo epanpyngs ofganeiz| mnular(ép geegein R
non-cyclic Y RHPet eiNkege hydrogen atom bound to a carbon atom
usually to %igé%ﬁgggﬁ%ﬁgﬁgnFn}s replaced by an aryl group. By heteroaryl
are nmeant nono- or bicyclic aromatic rings, which instead of one or nor e
10car bon atémmhmumpannfdmﬂnwrmnnm@awsdsmmumahdmmfgmmméﬁmmmbhéhewmman&hs
such as _ e.g. I r tons. Exanpl es include furyl,

t hi enyl?® p P%F fﬁiyﬁgﬂﬂﬁﬁéyﬁféﬁ&ﬁiﬁ oxazol yl , isothiazolyl,

pyrazol yl, |n1dazolyl triazolyl, tetrazolyl, oxadiazolyl thiadiazolyl
pyridyl, pyAhstheydspe@yF iidaaidiion rélyeas db&‘lﬁpo@ﬁdk 6ﬂ%eﬁéﬂaﬂ?drmu@@mmelﬁka
blcycllc heteroaré groups are |ndonI i soi ndol benzof uryl

benzot hi enyis scleeing frayibidjegens Bk stthil anbexpl Opfﬁléﬂm soxazol yl |

benzi sot hi azol yl , ben2|n1dazolyl_ benzopyrazol yl, indazolyl, isoquinolinyl,
qui nol i nyl, Ag @pagg&;t B e iflHABh ks PR 89 enerqyfd%glap' (1%hheRGA R”
benzotr|a2|ny izt nyl, oxazol opyri :

napht hyri di msblpctedlﬂohl Ay |-C1,i-€ Bl O TR yCF, dE(ICDrmnW(O)NR R, C(O)OH -

PR T R N R N, R L R S

20benzotetrahydrofury| benzot et rahydr ot hi enyl, purinyl, benzodi oxol yl,
triazinyl, phenoxazinyl, phenot hi azi nyl , pteridinyl, benzothiazolyl,

i mi dazopyridyl, imdazothiazolyl, dihydrdbenzi soxazinyl, benzisoxazinyl,
benzoxazi nyl ,



di hydr obenzi sot hi azi nyl, benzopyranyl, benzot hi opyranyl, coumarinyl,

i socoumari nyl, chrononyl, chromanonyl, pyridyl-N oxide

t et r ahydrwouoraizeesyl , di hydr oqui nol i nyl, 25 di hydr oqui n@Cirmeng0/055293

di hydr oi soqui nol i nonyl , di hydrocounmarinyl, dihydroi socounarinyl,

i soi ndol i nonyl , benzodi oxanyl, benzoxazolinonyl, pyrrolyl-N oxide,

pyri m di nyl - N-oxi de, pyridazi nyl - N-oxi de, pyrazinyl-Noxide,

qgui nol i nyl - N-oxi de, i ndolyl-Noxide, indolinyl-Noxide, isoquinolyl-Noxide,
qui nazol i nyl - N-oxi de, qui noxal i nyl - N-oxi de, phthal azi nyl - Noxi de,

i m dazol yl - Ammhﬁm@peqtgtﬁﬂazovqmtwmdmedw coaiwod ot ddnonal themula (1), WherelnR

t hi |yl - 122 PCT. 93 i ndol id
| ndazol Y1 - NPORFHE! TpBhAGuh DY LR B e el gy el ™
pyrrolyl - hgﬁhﬂﬁml éﬁﬂh@ﬁﬂbﬁh]N—Odee t hi adi azol yl - N- oxi de,

triazolyl - xi de, tetrazol yl N-oxi de, benzot hi opyranyl - S- oxi de and
benzot hi opyranyl - S, S- di oxi de. Het er oaryl al kyl enconpasses non- c C|IC

al kyl gr oupAWPlaPTasRCE OR{hdriBaIoR rdach B FrnRayndrofeasnpigh oam@}ﬁ(lmmw
termnal, C 5 FQC

ol atog o SapumatBRLERRS oR¥ of mfl R RAlckcn Bl B4R on LT &7 REXS O Y,
bridged bicyclic rings c9npr\5|ng 3 - 1;~ca(bon at ons, mhlch i nstead of one
or nore carbon atonms caN'y hejerSat s N suchqa$qn|trogen oxygen or

sul phur. Hyles of sucN_het erocyl oal kW groups are tetrahydrofuryl,
pyrrol i di nyVa BB RGSi nyl , 1 ni dazol9'di nyl, 10i m dazol i nyl , pyrazolldlnyl,
pyrazolinyl, piperidinyl, piperazinyl, indoIinyI isoindolinyl

nor phol i nyl An&t'ﬁbpe[ﬂaéd? ke on (iR FDARS Rnhéblnh hds @pgéapﬂapﬁﬁmqlarm .wherein R*
honmopi per azi nyl, honot hi onor phol i nyl , thlonnrphollnyl S-oxid
th|onDrphoImﬁﬂbdsdSndrdird@ﬂbﬂeﬁﬁahymmmpyr@HyHDCHBwnéH9ﬁlﬁﬁhlenyI,

honot hi omor phol i nyl - S, S-di oxi de, oxazolidinonyl di hydr opyr azol yl ,

di hydr opyrr r yr i m.di e
0L oD 8 her SIS AR ATHBK et YAoK e

t et r ahydr ot Riseloyted Hofer £by@b©prig),yl mgalapéntplnexlpda@l Itétydlry&otpytadﬂ, and morpholinyl.
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-bj cycl o[ 3. 2. 1] octane, 2, 5-di aza-bicycl.o[2.2.1] hept
3. 8- di aza- bt ‘wiltqrafpfctzof}t]‘%&vs%on rglagesdp omppnds of 8[312?1“% m%éﬁewaﬁf&m R is

2. 6-di azabi terocycl oal kyl al kyl relates to a
non-cyclic5§¥ﬁ§?hggéﬁg aﬁgﬁgﬁﬁmﬁgﬁ§grogen at om bound to a carbon atom
usually to a terminal C atom is replaced by a heterocycl oal kyl group. The
followi ng BExapples illd e the present isnventi@n w thout restricting its
scope. Gener ocedure L SQﬁiifﬁhkga React il on ThelhaN|de (1.0 eq.) is
di ssol ved i n DVEa*°THF a PdC13( PPh3) 2 (0. H ) and 0.1 25eq.) are
added. Subsequehtily, trietdwyl am NO.O eq.) cand finally t al kyne (1.5
eq.) are added and the reaction mxture i's stirred at 55-65 C.’> The reaction
is nonitored by LCGMS. If the iodide is not conpl et e converted after 4 h,

addi tional anmounts of a ne are added/in small por
2010/ 122069PCT/ EP2010/ 55 3 General ?ggfedure GP2: \De |IyI tl of al kynes
eq. |

The TMS-al K 0 eq.) |s di s8yol ed MeOH, K2CO3( s added in
one portionygﬁé:%bf rea PM%%re | §LL/Led}@t nKMe ot.e until
conversion is C@te (3-16h) e solv nt is rennvedwln vacc yo, the crude
product is dissolved®in ethyl acetate 5anﬁ t he organlc phase |s éxtracted
with water. The organic phase is ed over SH, filtered off and the
solvent re i n vaceyg®wn The prpd ctO Q&;ﬁggg u v t hout further
purificatigﬁfgﬁt%g;ifie hr omat ogf aphy on Bilic ° usi ng- NbOH or
(cycl o-) hexane/ &t hyl acetate. Gener, Proce GP3: %ukl Coulpl | 10The
4- chloropyrlgi;F {ck, 0 eq. Q: 3 taken’up in di e, bo oni ¢ acﬂ& eq.),
K3PO4 (1.2 e Pd2(dba) 3~¢0. 1 eqs) and H,C” N~ “CH,

Di cycl&ﬁexyl(z 4',6'-triisopropyl bi phenyl-2- ylﬁphosphan " X- Phos", 0.%
eq.) are added and the reaction mxture is stirred either for 3-16 h under
reflux or alternatively for 60-180 mn at 150C under m crowave radi ation.
In case the conversion of the starting material is not conplete, additional
anounts of boronic acid and 15Pd-catal yst are added and the reaction is
re-run. General Procedure GP4: Saponification of esters The ester is taken
up in either THF or dioxane, 1.0-2.0 eq. of 1 N NaCH are added and the

m xture is heated under reflux until reackion control shows conplete

conversion of the starting material. The product either precipitates from
the reaction mxture (e.g. after




20acidification) and is used wi thout additional purification steps or can
further be purified by chromatography. General Procedure 5 (GP5): Am de

f or mat i orwai2oto/amienes To a mi xture of 0.21 nmol st arti n@CraEPes10aF;299. 31
mol TBTU or HATU and 0.42 mmol Huenig's base in 2 nL DVSO or THF or NWP is
stirred for 5 mn. 0.31 Mol of amne is 25 added and the resultant
mxture is stirred at RT over night. Purification is perfornmed via
preparative RP-HPLC or chronmatography on silica gel yielding after
evaporation of the solvent the desired product. General Procedure 6 (GP6)
Am de formation with acid chlorides To a m xture of 0.13 mmol *
material and 67 iut Huenig's base in 2 nL THF is WD

2010/ 122069PCT/ EP2010/ 055293 added 0.26 mmol acid,chloride. The

m xture is y ed ov r ght at RT. The sol vent i apor at ed and
residue is tak DVBO i nsol ubl e materi al i Lioered off [an

t he
resul ting soluti n |s Nled ia repara I 0e RP- HPLC or chronmato hy on
silica gel yiel g aﬁker evapo%ﬁgjg p Of t sol vent {hé“ﬂe5|red pr;ﬁgct. 5
CGener al Proceduke ea f @atlon mn&m |socyanaUﬂ§ To a m x¥ur e of

0.16 mmol of startvng naterlal and 64. 4i ut Huenlg S base in 2 nL THF i s
added 0.49 mmol isocyanate. The reaction m xt ) @tlrred over night at
RT. The sol vent isyevaporated and the resi due up in 1 nL DVBO

Cl;
| nsol ubl e ST ™G of f and the resu Sol ution is purified
via preparati RP- HPLC hr omat .ogr aph& on silica ,\;LOQeI* @ 9‘19 after

evapor at i on of the sol ven °desi croduct E?;ﬁ Pro (GP8):
Urea formation v re-activ i on of Ao ne To xture v §2 nmol
am ne and 0. 34 nﬁgg N, N - canbo yIdllnlda fol e and 0.

1, 8-di azabi cycl o 4. 0] undec=\7-ene is sgNrred for ﬁ n at RT 0.32 nmol
of starting naterleH are adde |n one pgrt/ion. The ction m eis
heated at 100C for 1 h 15 in the mcrowave.  The sol vent’ i s evaporat'ed and

the residue is taken up” fL DMBO, insoluble material is filtered off and
the resulting solution i ofi ed via preparaty RPHPLC o r omat ogr aphy
on silica gel @ -cﬂlng t he sired product. Cen Procedu A GP9):
Am de fornatl it carbonic acr o a mxture jof ©.62 nnol __carbonic

acid, 0.93 mo "U and 1.2] |gHs basg Tdn 2 s Ois stirred
for 5 mn. 0.31 mml of sta t ng ma erlalcﬁs adlled and t esultant
mxture is stirfked §FSRT oves nlghtC'Perflcat|8Hs|s perP med via
preparative RPHPLC or chronatography on silica gel yielding after

evapor ati on of ; solvent the desire roduct. Internediate A 25A- 1)
5-1o0do-3-trifl et hyl - pyri di n- 2-yl i
synt hesi zed according to-general proce
2010/ 122069PETAEP2010/ 055 (31 nmol y
g (31 mol) NS Yield after precipi atlon fromthe reaction mxture: 6. 78
g (76 % . A-2) 2-MethykcGetromet hylsilanyl et figmy -riding N 5 The title
conpound |§+§9nthe5|zed agcordi ng tg{general prqgedure QE? starting from
2.0 g (11.6°mml ) 5-brono-2-nmethyl -pyridine and 2.°3 nt. (‘16.3 mmwl)
1-trinmethylsi ethyne using 68 ng (0.36 mml) Cyl, 305 ng (1.2 muol)

tri phenyl phosp 213 ng (O. 1) PdC12(PPh3)A d 18 nL (127 nmol)
triethylamne i 18 L THF - the gaction mxture is

di luted withCej acet ,Fth @plgopha i's 10-«&mapted w th water and
brine. The pro uct is purg fied y chrona\Eg apfiy on lica gel using a
hexane/ et hyl cetate dient. Yighd: 1.5 8 9N . te: Sublimation of

the pro uch;r%cabserv d at 40 C/ 40 abar @) HO
5-Tri met hyl si | anyl et hynyl - pyti di n- 2- y1an1ne ’ ’

H
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NH, I N 15The title conmpound is synthesized according to general procedure
GP2 starting from5.0 g (28.9 muol ) 5-brono-2-am no-pyridine and 5.7 nL
(40.5 moWp 20tv2eeeet hyl sil yl - et hyne using 168 ng (0. 88 munlEP2@0i0552958 Ny
(2.9 mmol ) triphenyl phosphine, 533 ng (0.76 nmol) PdCl2(PPh3)2 and 40 nL
(288 mol ) triethylamne in 40 nL dry THF. For the work-up the reaction
mxture is diluted with ethyl acetate and small anmounts of 20cycl ohexane,
the organic phase is extracted with water and brine. The product is
purified by chromatography on silica gel using hexane/ethyl acetate (10/1
viv). Yield: 5.0 g (91 %9. WO 2010/ 1R2689FCT/ EP2010/ 055293 A-4)

Met hyl - (5-tri met hyl sil anyl et hynyl - pyri g 2-¥;)-anine HN &ytitle
conmpound i s synthesized accordi ng to gexéray proecedure GP2 s ino from
4.3 g (23.0 nmmol) 5-brono-2-nethyl am no- pyrndi ne @ 4.5 (32. 2 mol)
1-trimethylsilyl- 5 et hyne using 134 nmol i, 601 ny 3 mmol )
tri phenyl phosphi 420 ngﬂ(o\ﬂf;Ennl) Pdg;éaPPh3)2 N 32 L (Eﬂijnnnl)
triethylam *THF r the work-up the rea tion mxINire is
diluted with | cracet at e and simal | anoun of cycl ojjexane, thecﬂfganlc
phase is extracted W th mater and brine. The product is purified by

chromat ogr & SI| gel using a hex ethyl acetate gradient. Yield:
4.0 g (85 % ¢nat|on of th duct~Jjs, observed at 40 C/ 40
mbar. A-5) Ethyl: tr| yIS|I gthyny - y“d@\#&)_amm I N

The title conpo IS sy 5|zeo a ccor di ng genefall proced
starting from 909 1) 5- Brono- 2- e 3Iamnop i dine gndy0.89 niL
(6.3 nmol) 1-tri hyIS|Iy 15 et e usin ng (0. 13cnmol) I\ 118 ngy

(0. 45 nmol ) triphenyl phosphée, . (0.1 nnnl) PdClZ(BPhB)Z ando®. 3 L
(45.0 mmol) triethylamine in 7 nL dry’THF. For the work-up’ the reaction

mxture i s ‘o ed Wtk hyl acetate aned . siull a s of ¢ ohexane, the
@ wh t H er and neo Th duct purified by
chr omat ogr aph silicalg usi hexanel ettyl e gradieght. 20

or gani ¢ phas trac
Yiel d: 980 ng ( 9 A . A—6) Tri me si | anyl nyI M;#pln 3- ok CH WD
2010/ 122069PCT/ ¥P2010/ 055293 The tilt e conpo i s synt¥iesi zed a ordlng to
general procedure dP2 startding fromZH0 g (11(ﬁ nnnlp

5- br ono- 3- hydr oxy- pyri di ne and 2.3 nL (16.2 mol) 1- trlnethyIS|IyI ‘et hyne

using 66 ng (0.3 mol ) Cul, 303 ng (1 f) triphenyl phosphi 243 ngy
(0.3 mmol ) RdC12( PPh3 d 19 (139 otri et amine in RO L dry
THF. For the k-up J eal m xt ur | s di Iwi th e(?et ate
and snal | andh@% of cyclo exan org n| phase Tslextracted h wat er
and brine. The oduct i Urlflﬁ%; chrfonat 6gr aphy Enjflllca gﬁfNBS|ng
DCM MeOH gr adi ent° Yiel g 0 g ( A-7)

5-Trinethy|silggyg§thyn I pyrldl ylanlne %&p H@)\ms H,C

m@z@@

L7
N N .
(e 0 &) g
N oH N~ cH N
| 3 ) 3 )
5 CH, CH, CH, F 0



10 The title conmpound is synthesized according to general procedure GP2
starting from2.0 g (11.6 mmol ) 5-brono-3-am no-pyridine and 2.3 nL (16.2
nmol ) 1- tworretome@p| yl - et hyne using 66 ng (0.3 mml) CulPCTAR3010155293 2 nmol )
tri phenyl phosphine, 243 ng (0.3 mmol) PdCl2(PPh3)2 and 19 nL (139 nmol)
triethylamne in 20 nL dry THF. For the work-up the reaction mxture is
diluted with ethyl acetate and small anobunts of cycl ohexane, the 15 organic
phase is extracted with water and brine. The product is purified by

chromat ography on silica gel using DCM MeOH gradi ent. The product

precipitated on the colum and is subsequently extra romthe silica
gel with pure-MOH Yield: 2.0 g (91 %9. A-8)
5-Tri nmet hyl si yI gt hynyl- 1H pyrazol o[ 3, 4- b] pyri di ne /I N S " 1

20 The title pound is synt hesi ze acc gto general Kocedure GP2
startlngfromlﬂJ Dl ) f\tm aglo[458]gyridine and 1.0
m. (7.1 mmol) 1tr\iimethy t hyne usmg 29 Thg (0. 15 N~ Cul, 133 ny
(0.51 mmol ) triphenyd phosphi 106 ng (0. apl,) PdC12(PPR3) 2 and 8.4 ni
(60.6 mmmol ) trlethyl‘amneFanBrrLdry ,THF. E%e b@ H%

2010/ 122069PCT/ EP2010/ 055293 forned precipitate is filtered off and the

product is p jed by RP-HPLC using ACN H20 gradient. Yield: 542 ng (50 %
A-9) 5-Trinet Lenyl.et hynyl- 1H pyrg [2,3-b] pyridine- Nve 5 The
title conpound is [synthe d accordi general procedure 2 starting
from3.0 g (15.2 1) 5 AH pyr % , ridine and 3. (21.3
mml ) 1-trinethylsilyl- ethyne using 87 pg (0.4 , 400 (1.5
mvol ) triphenyl phdsphi ne, (mgéﬁ mol ) and 25.@ m. (182
mmol ) triethyianine in 25 dry THF. \The forned pr itate is filtered
of f and the prod i;s purified by chrdtmat ogr aphy 3f0 silica géf using a
DCM MeOH gr adi ent . Yield: 3.05 g (94 99 A 10)

6- Tri met hyl.si ny:IMethn 8H—|m 4'£sz] e N-=:\ NHI N The
title corrpous synt |z acc b pr.oceduge GP2 starting
from1.2 g (6. Dl ) -rrm 3Him zo[4SB] ridin ndc*fb2rrL(84
nmml ) 1-trimethy |yl thyneum 34 ng (0.8 159 ng (0.61
nmol ) tri phenyl g?phl ne, 128 ngy (0 nmol ) PAdGI2( PPh3) 2 d 10.1 m (72.7
mol ) triethyla ein 10 dry THF. The for premmt%j is filtered

of f and the proddqt is p ihed by RP- C using a ACN H2(Y greadi ent. Yiel d:
606 ng (46 %9 A-11)’ 5-Et hyny1-2- met hyl - pyridine Nx ‘HCI 20 The ‘title
conmpound i s synthesized according to general procedure GP3 starting from

2 g (11. 60nwredpect et inytntontrelatosttdigdrspdaudy bEgdner) iferpyula di)ne thé\d) and 802

Mg (5.8 5 rrrm1')122111112100logically effective salts thereof, as medicaments.

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

antiproliferative activity.

One aspect of the invention is a pharmaceutical preparations, containing as active
10 substance one or more compounds of general formula (1), or the pharmacologically
effective salts thereof, optionally in combination with conventional excipients and/or

carriers.

One aspect of the invention is the use of compounds of general formula (1) for preparing a
medicament for the treatment and/or prevention of cancer, infections, inflammatory and

15 autoimmune discases.
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WO 2010/ 122069PCT/ EP2010/ 055293 K2CO3 in 13 nL MeOH. The crude product is
purified by chromatography on silica gel using a cycl ohexane/ethyl acetate
gr adi ent .w8i2ne128a6bl i mati on i s observed at 40 C 40 nbar PCHEPROIOMSTD3 | S
extracted fromthe organic phase with 1 N HC1 and isolated as the

hydrochl oride after |yophilization. Yield: 1.3 g (73 %9. 5 A-12)

5-Et hynyl-2-am no-pyridine NIl, IN/ The title conpound is synthesized
according to general procedure GP3 starting from5.5 g (28.9 mmnol)
5-trinethyl sil anyl et hynyl - pyridin-2-ylam ne (A5) and 2.0 ng (14.4 mol)
K2CO3 in 300n¢ asphetQH theyingntionds 8 hargnaC85icyd prapareﬁommmr!ﬁsmgﬁ @cphgmmd ofi | i ca
gel. 10 A-13 th am n The title
Somound ; sesyi REStOL) B et g7y ShaEReT SR £ acsss sUb¥ng f r om

1.5 g (7.3 ameicht Hﬁh%hﬁlﬁ(lf bpEsiank i 1@ Myfre btk YAut®Mérs hB raeihbies Ak ne  ( A6)
and 507 ng (3.7 mml) K2CO3 in 10 MeOH. Yiel d: 698ng(56% after

chro mat og r aptaptionessi the dipsigetomersandithy niistugasiheiget, pyweldipnontiopally dehy| - ami ne

h d d I
oo TSR, SSRGS hest et according Lo general

mmol) K2CB in 6 m. MOH Yield: 388 ng (59% after chromatography on
silica gel DethittenkS) 5- Et hynyl -pyridin-3-ol OH The title conpound is
synt hesi zed according to general procedure GP3 starting from2.0 g WO

2010/ 12206 QRGEeERZQHIMO BSIRNang d&KiritioRE0Ip %)lyTﬁﬁ'e@J Jate@o@belvis?2 my (5.2 nmol)
K2C33 in 10 mL. MeOH. Yield: 804 ng (49 % after chromatography on silica

gel . A-16) Ethyn%/- pyridin-3-ylam ne NH, The title corrpoundls
synt hesi zecBYa%!bdrSa Huen e msen mﬁﬁ%@éw@u@@i %%Wi‘tﬁ@a striaighi-ohan gr ( 10. 5

nmrol ) TMS- Ireiﬁé a‘gggnécﬁgca(rﬁmg%%% éab@? an %dlt@usrﬂiclw&%otl{%ag&rﬁted]aﬂ%dg

(74 % after c togr on s precipitation
di oxanabHCEkroups and unsaturated alkenyl and alkynyl groups. Alkenyl substituents are in each case

straight-chain or branched, unsaturated alkyl groups, which have at least one double bond.
By alkynyl substituents are meant in each case straight-chain or branched, unsaturated

alkyl groups, which have at least one triple bond.

The term heteroalkyl refers to groups which can be derived from alkyl as defined above in
15  its broadest sense by replacing one or more of the groups —CH3 in the hydrocarbon chains

independently of one another by the groups —OH, —SH or -NH, one or more of the groups

—CH;— independently of one another by the groups —O—, —S— or -NH-, on¢ or more of the

groups

20 by the group

_N_

one or more of the groups =CH- by the group =N—, one or more of the groups =CH, by the
group =NH or one or more of the groups =CH by the group =N, while in all only a

maximum of three heteroatoms may be present in a heteroalkyl, there must be at least one

-11-



A-17) 5-Ethynyl-1H pyrazol o[ 3,4-b]pyridine _ N NH N 10 The title conpound
i's synthesized according to general procedure GP3 starting from542 ng (2.5
mrol ) Tivewvel2kyme2@ad 174 ng (1.3 nmol ) K2CA3 in 6 nmL Me@HI/ErR@bsss2880 ny
(92 %9 after extraction. A-18) 5-Ethynyl-1H pyrrolo[2, 3-b]pyridine NH
15The title conpound is synthesized according to general procedure GP3
starting from3.05 g (14.2 mmol) TMS-al kyne and 983 ng (7.1 mml) K2CO3 in
15 mL MeOH. Yield: 1.23 g (61 % after chromatography on silica gel. A-19)
6- Et hyny1-3H i m dazo[ 4, 5-b] pyridine NN-=-N NH |1 N 20 The title conpound is
synt hesi zedathov etah hegfwieon yemeryaen pnd beithige e tv@Pl ghuaratanmgorfheomecn@tic owgzen

2010/ 122069PCT/ EP2010/ 05529 3.3 | TVE- al k ) 227 1.6 |
oot a0 A Ot A T ety & 4 DRIk R haBiR i Rd gy (1O M)
3-1o0do-2-net hyl -pyridin-4-ol NIl OH 5To a solution of 10 g (91.6 mmol)

2- et hyl - pyr flghOfrdmahe indird@Qcfihitivatderiva®ntiém &1 hatm@bpalySisanglcagdddnd n
one portion. The reaction mxture is stirred at RT until reaction control

by LC M5 i rdb-gEuds of ttpiated diydiosaibps ichnpyith hatese-atopi(nghgteroalkenyl andhe
precipitate_js. fi I - M- ] i sl d
solid ctg)rrp(ri‘]fe{segosamjn %Eﬁglreg{l@?er\tgﬁ%&lgglso%e@ S}‘)@%@ﬁgltlﬁggg{btﬁlgh?d;gggg Ig%ﬁglt%f ting
mat eri al ( pisgshencabtiod dlt Y dhoteyoalkld 3 supdodeddob sutstitiydd, hersubstitejoramay takc used
for the next step without further purification. Yield: 17.6 g. A-21)
4-Chl oro- 3 %‘aéucgp%{eﬁﬁy OhNG HOHT.AP cerfuese BIRnprrolpuhipRd aﬁﬁ%@ crude

product obtaj _ jadi j | i :
y FilQ) dgn Eﬁ%% Eﬁ%%eﬂgézﬂ%{%rgtgtrb%ﬁoﬁlﬂ%% %@gh Rtonts) HeRodTty 1 itself ma

acteonitrilg sol 8 in 50 nL acetonitrile as
wel | as catballipkedtoathe muleulsf asRABSI teang battided uple i oarbon heenr sakthiamgh@i xt ure is
heat ed under reflux for 2 h. LG M indicated conpl ete conversion of the
starting WEF@F‘?%‘?@ After cooling to RT the mixture is concentrated under
vacuumto a volunme of about 50 nL. The fornmed precipitate is filtered off

and di scar @gdwaylbfexaply, tHB11s@Ingtrbiasdntativdjcompeehdsardliktabout 1 by addition
200f KOH (s). Again, the precipitate is filtered off and discarded.

Addi ti onal dkurthylsmarpresshyindimetiylprapeethyl7(1-dimsthylasdoesthy ddiprthated from the
;f azg' ‘é” g}a?éfirgc?eﬂglji %18&(\%%1%@)%30\?2@5% (1‘3’?@%@ _1¥.‘1111M6p¥8%§ﬁ h-ARudidStopager vacuum
3-dimethylaminopropyl); diethylaminomethyl; diethylaminoethyl (1-diethylaminoethyl,

15  2-diethylaminoethyl); diethylaminopropyl (1-diethylaminopropyl, 2- diethylamino-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.

20  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,-CHFCF3, -CH,CFs,
-CF,CHs;, -CHFCH3, -CF,CF,CF3, -CF,CH,CH3, -CF=CF,, -CCl=CH,, -CBr=CHa,
-CI=CH,, -C=C-CF3, -CHFCH,CH3; and -CHFCH,CFs.

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

By cycloalkyl is meant a mono or bicyclic ring, while the ring system may be a saturated

ring or, however, an unsaturated, non-aromatic ring, which may optionally also contain
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A-22) 2-Ethyl-pyridine-1-oxide WO 2010/ 122069PCT/ EP2010/ 055293 To t he
solution 500 g (4.7 nol) 2-ethylpyridine in 2.0 L acetic acid is added H202
(1586. 0 gyo28100006p0l ). Then the m xture is heated to 8®@CUEFI@ONSIIHE . After
cooling to roomRT, the mxture is poured into the crushed ice, and
extracted with DCM (8 x 1.0 L). The DCM | ayers are conbi ned, washed with
saturated Na2S03 solution, dried over 5 anhydrous Na2SO4. The sol vent is
renoved in vaccuo to afford the title conpound. Yield: 573.8 g (100 %.
A-23) 2-Ethyl-4-nitro-pyridine-1-oxide NO2 Concentrated H2SO4 (1826.0 g,

18. 660 nol )Yoabld bbuds, sechHNGEr ¢xbiiple Qctpprasl, mlomm)enﬁlr eycmmitydedvcmbu@n@ Then
573.8 g (4.7 nol) 2-ethyl - i di xi.d hemx re over

. The r oo SHEPRGH Ty h st 89 b 25toeohr. Sorna) fd nEbdmih o Rr.
the mxture is slowmy poured into the crushed ice with fierce stirring. The
aqueous | ayBicldatkyekylagdledhs Wi don-dyehid {1&yXerdup whireid HRyd05dN 166 oay@to 4 S
dried over anhydrous Na2SO4. The solvent is renpved i n vaccuo to afford the
title conp&aibal atgne|ugualbgo agegnipddC atpm, jsreplaged bypa eyqigalk iy oul- n- 4- yI ani ne
NH, A solution of 388.0 g (2.3 nol) 2-ethyl-4-nitro-pyridine-1-oxide in 3.0
L EtOH and I : IS 7.5 ¢
(11.6 rrgl ) %y%ﬁhﬁ%\i{ggﬁb%ﬂgﬁ_@% ufr?ée!ﬁfogBl ?(gf %ggghhf%rl(%dﬁwr‘? 8Hflstrsg%h6%ovxder
is filtereghodl and hiphfetlj foeOxamapld. t he sol vent is 20renoved fromthe
filtrate in vaccuo to afford a crude oil. This oil is diluted with DCMI\/EOH

1.0 L, 10:1 d | HAC1 d fi |
(1 et o b R i A SR Py S i e BN et i b 8% b0
(71 % . YRGINALARA0IBTHERCQM, 9583ABedh25) o3t By Py o

282.1 g (2.3 nol) Et hyl - pyri di n-4-ylam ne are dissolved in concentrated
HNG3 (789 m., 11.561 nol) and H20 (1.5 L). Then a solution of NaNO2 (238.9
g, 3.468 miiy)haterosqybars nspot mpyo-as bigysliF yroamdedings whieh Bsicad pbanorepore h at

0 C Af f
acai t1 ohal <3 R 4R coBfin DFortfe el WEUIRA e 0 S B
preci pi t at aitreeapdulgal etdobypch iatdnisaEk ampleaimddicifed], |tmeﬂﬁgpydﬁolylooﬁézfoqnd t he

title conpound. Yield: 55 54 % 6 thI- -i odo-pyridin-4-ol
100H To a S@etRlYloHoRsz0 téla@@yg@ywwl 2"‘1&13[%9]13’ ;519%40&121 nietazlyly erafliggolyl.po
130.0 g(O. F@gﬂ S
stirred at 5%%&3%/%#%%@;1% he ek) ?ré&a%g}yg’q{(y&&%ﬂ?_ agdgr{agéjgg Ex;gﬁl%éérgllg :3)0 tgllléon
The forned hpteamr]zii dradps alrcsmldeh’h\lﬂdn(tqulf bértzohitrylobhenzbtheeryil,Ienaix@zolgl, puri f i ed
on S|I|ca e hr ot aph MeOH. about, 30: 1) t fford the 15title
Comourld FwRGT): GeBRRzo A By B et o B B e N G

indazolyl, isoquinolinyl, qulnohnyl, quinoxalinyl, cinnolinyl, phthalazinyl, quinazolinyl

and benzotriazinyl, indolizinyl, oxazolopyridyl, imidazopyridyl, naphthyridinyl, indolinyl,
isochromanyl, chromanyl, tetrahydroisoquinolinyl, isoindolinyl, isobenzotetrahydrofuryl,
isobenzotetrahydrothienyl, isobenzothienyl, benzoxazolyl, pyridopyridyl,

20  benzotetrahydrofuryl, benzotetrahydrothienyl, purinyl, benzodioxolyl, triazinyl,
phenoxazinyl, phenothiazinyl, pteridinyl, benzothiazolyl, imidazopyridyl,
imidazothiazolyl, dihydrobenzisoxazinyl, benzisoxazinyl, benzoxazinyl,
dihydrobenzisothiazinyl, benzopyranyl, benzothiopyranyl, coumarinyl, isocoumarinyl,
chromonyl, chromanonyl, pyridyl-N-oxide tetrahydroquinolinyl, dihydroquinolinyl,

25  dihydroquinolinonyl, dihydroisoquinolinonyl, dihydrocoumarinyl, dihydroisocoumarinyl,
isoindolinonyl, benzodioxanyl, benzoxazolinonyl, pyrrolyl-N-oxide, pyrimidinyl-N-oxide,
pyridazinyl-N-oxide, pyrazinyl-N-oxide, quinolinyl-N-oxide, indolyl-N-oxide, indolinyl-N-
oxide, isoquinolyl-N-oxide, quinazolinyl-N-oxide, quinoxalinyl-N-oxide, phthalazinyl-N-

oxide, imidazolyl-N-oxide, isoxazolyl-N-oxide, oxazolyl-N-oxide, thiazolyl-N-oxide,
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A solution of 165.1 g (1.08 nol) POC13 in 100 nmL CH3CN is added dropw se to
a solution of 27.1 g (108 mmol ) 2-ethyl-3-iodo-pyridin-4-ol in 150 nL CH3CN
at RT. Th&o 2Bt03iI2@9(21.9 g, 216 nmol) is added sl ow y oPER/EPR010i0RS2DES Or €
the reaction mxture is heated to 60 C for 3 h. The reaction mxture is
evaporated in vaccuo to afford an oil. This crude oil is poured into the
crushed ice, and the aqueous phase is extracted with petrol eum et her/ Et 0Ac
(3 x, 200 m_; 10:1). The organic phase is collected, dried over anhydrous
Na2SO4. The solvent is renoved in vacuo to afford desired product. Yield:
22.0 g (76 iﬁéolizitmel\ma)@f 120619 PETHER2 O0/00E B2YE - Mo BiE, benzirnidazolyl N-oxide

5-(4- Chl t | et 1).- i 2-

Rl SR O T, R e T STl (AT S T
from 1.0 g A-éxide 5¥RLOthibpGRhPLS0RME qﬂ@b@nz@aﬁdéwrargm sdul@gld@nd 513 ng (4.3
mol ) 2-am no- 5- ethynyl 5 pyridine usi ng 75 ng (0.40 mml) Cul, 276 ng

(0.40 mol) PdClZ{PPh3)2 and 5.4 nL (39.5 nmol ) trieth Iamneln 40 mL dry
DVF. Aft er Hcherpratallon cogonnsses aaenicypli HEyk@pypheici ¢ byssosd aioadbpugditouum

v oot o B Rbgh e QB CYERITREG T My STl " @

[ 5- (4- Chl oro-2-net hyl - pyridi n-3-yl ethynyl) - pyridi n-2-ylPnmethyl-amne H N
10C1 The t iHdt@ocwigdiiyddelatss sysativesd pednaocardimog- armnqmﬁmom-, picpdedur e GP1
ridine and 11

tart fr 2 08 |.). 4-ch 3-iod t hyl -

(000" ool PPOBE R YA TINES COPATDOG 3y HerRyAn A High HTeEd BY A Q0TE mrol)
Cul, 5.5 MG,idn dlonia@ikny H EM&BEQ&}?&MO%&%X%@(& sﬁ?mma&bleﬁbhwcﬁm ne
|n1n1_dr DMF. After “conpletion 15 of tRe reaction product is

purified b&leﬁm%matkydlgrqmgs areAelwlblﬂ@fgn’yédlyemtldl(n% pSfbeﬂyﬁOﬂB@@)zohd’m&l d: 20 ny

98 9% . A-30 (4 O di | et

ORI e S AR R A R e P AL D A L A
GPl starti ﬁhﬁbrf)li&fﬂyl tRioghogfHoBinyl, HBMbl)noﬂJh@H dgr @orﬁoplpawlayleﬁm Oppeyfamdylne and
485 ny (4.1 mml)2amn05ethnl- 40 mmol ) Cul,

131 nmg (0. mem@mom@mwlmm%pww%Sww ?M%QOMM&QWGEPZMOI 055293
(39.5 mmol )tet}ar ggltop?daﬁm i ah? I‘généng dg] §1 Mo fhroﬁﬁ %%Jaio%d 98 Ollallﬂglall

reaction ther els ropw-se | to wat e pitate

is filter edh}ngd‘ro;grmkotﬁkcﬁmyd:ppwdlinl 'tiiﬁlyﬂldpyfﬁlzmyprddwcdpymp’ﬁldﬂ@dt@yﬁﬁhdmylon
whil e the sjde-product (alkyne dinmer from d aser-hono-coupling) fornms a
bt eci pipat SIRAEY P’é}’l’fqlhyf‘é?lé}ﬁalb‘flftetfﬂ*Wéir%FﬂlélrS'Pi“&& SIS OB GREnE COE under

vacuum Vi glyfroih fif - SBxid S-azabicyclo[2.2.1 Jheptape, 8- -

4-[3- (6- Am no- Opyéﬁaliiﬂ;}% }f} | et }ﬁynyl et iy CO& Jiher? g fx falzuor 0- benzoi c

aci d net hylbigstos.2. 1jdtane, 3.8-diaza- blcyclo[3 2 l]octane 2 5 diaza- blcyclo[2 2.1]heptane,
3.8-diaza-bicyclo[3.2.1]octane, 3.9-diaza-bicyclo[4.2.1]nonane and 2.6-diaza-

bicyclo[3.2.2]nonane.

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

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

General Procedure GP1: Sonogashira Reaction

The halide (1.0 eq.) is dissolved in DMF or THF and PdCIL,(PPhs), (0.1 eq.) and Cul (0.1
25  eq.) are added. Subsequently, tricthylamine (10.0 eq.) and finally the alkyne (1.5 eq.) are

added and the reaction mixture is stirred at 55-65 °C. The reaction is monitored by LC-MS.

If the 1odide is not completed converted after 4 h, additional amounts of alkyne are added

in small portions.
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The title conpound is synthesized according to general procedure GP3
starting from 10500 ng (2.1 nmol)

5- (4- chl owo-28tmeedey| - pyri di n- 3-yl et hyny1) - pyri di n- 2- yl arCmEPa&i00§52812 Ny
(4.1 mmol ) 3-fluoro-4-nethoxycar bonyl phenyl boronic acid, 188 ng (0.21
mol ) Pd2(dba)3, 293 ng (0.62 mmol ) X-Phos and 567 ng (2.5 nmmol) K3PO4 in 4
mL di oxane. The reaction mxture is stirred for 180 mn at 150 C under

m crowave irradiation. The product is purified by chromatography on silica
gel using an DCM MeOH gradient (99:1 15to 90:10, 20 mn). Yield: 52 ng (70
9% . A-32) General Procedure GP2: Desilylation of alkynes

4-[ 3- (6- Am no- i din-3-yleth 1); 2-. - i di.n-4-y1] - 2-fluoro-benzoic
reta ned TR TLY e oI d R gttt hdn 58 B dn
procedur e @GR4 tigt@idtioR GnikfuRes38AQE aibobDteBPerifRE hintil conversion is complete
4-[3-(6-am no-pyridin-3-ylethynyl)-2-nethyl -pyridin-4-yl]-2-fluoro- WO
2010/ 122069PEFhEPRo 30V oBEPTRdYeh oV accaeithc eruthprodaettie dissadvergingtiad aggtateo. 83
nmolL) 1_N i . - regipi i I t ] it i on and
tmohed Gt h'é‘ﬁ% J}%?nelg’gp%g‘ésoex%&fg_yﬁ@oﬁéﬁﬁg)ﬁga%% et 84 RY ol ¥E8H!,

443- ( 6- Am ridtedrdflamt Be ybl@tdtyoidyedmiatdyl Thy ploduct-id eiydr ubenwdhaut &gtidr
methyl ester 5 NH, The title conpound is _synthesized according to general
procedur e @pIfisstionarpyrifipd hy ghogmgtqesaphy prgiiljca gel using DCM/MeOH or

5- (4-chl or @z 2141 Ayla | i 3-yl ethynyl)-pyridin-2-ylamne using 2.2 g
(12.3 mol ?C)%-ﬁt%xgﬁga %ény %henyl boronic acid, 281 ng (0.31 nmol)

Pd2(dba)3, 440 ng (0.92 nmml) X-Phos and 1.7 g (7.4 mol) K3PO in 25 nL
di oxane. THeeneead®rooedud® G tSmzeki €owpling ed over night at 100 C. After

cooling to t react.i o i xture is added dropwi se i.n wa ol he

oy ect pipar 4 P ERAhOR s R 6 iteth W Feas B ek et or o
few (T nth Sgl 2fe'qR:[ %(%)@(fba%f(b. 18830 Ahdi TSy AIHEERE 1 (Y'ar Yuiisoptply thiptenl-8-y()BRosphan
resi dua : -

443- (6- Am rﬁ%:Xﬂ*}'lpf’”d Or- @t ydre pddadanyl e ieeetiopl mipyure éi sived pitherfenddiod: wnsied  NH,
15 e L ENROmAUR §y RS AR A Thag ohBroHRE R RRORELN e
starting fromXZ.Oagm(a . 87 Mo

4- [ 3- ( 6- amcoavdpybh Of the Itaytigt Mytapd)is Aot ddinkiiéte Pdditbinal #ndtibls SrHd¥ZEHi€ adgiafld
met hyl ester using 11.6 nL (11.6 nmoL) 1 N NaOH in 8 nL THF. After

conpl et!P on Percatahest pregpddpd and the repqtipl isf@i it ed to pH about 5 with 1.0 N HCL.
The precipitate is collected by filtration, washed with water and dried

under Vacuﬁ@qegﬂq’&%dﬂei(ﬁi- ?B?#ﬁa{iﬁnbﬂﬂ?s 20stirred for a few m nutes

before the so is Isolated tration and dried at 40 C under vacuum
Yield: 1.9 TheES@r Mtaken\p 12 @itirIIAPO 6OEHCT4HEP201DP 6557I3N ANaBB) are added and the

ae o vor g i a B R A el icliB o Y it eodi RloR 6P 20! ©
starting material. The product either precipitates from the reaction mixture (e.g. after
20  acidification) and is used without additional purification steps or can further be purified by

chromatography.

General Procedure 5 (GPS): Amide formation with amines

To a mixture of 0.21 mmol starting material, 0.31 mmol TBTU or HATU and 0.42 mmol

Huenig’s base in 2 mL DMSO or THF or NMP is stirred for 5 min. 0.31 mmol of amine is
25  added and the resultant mixture is stirred at RT over night. Purification is performed via

preparative RP-HPLC or chromatography on silica gel yielding after evaporation of the

solvent the desired product.

General Procedure 6 (GP6) Amide formation with acid chlorides

To a mixture of 0.13 mmol of starting material and 67 pL Huenig’s base in 2 mL THF is
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NH, The title conmpound is synthesized according to general procedure GP3
starting from5300 ng (1.2 mol)

5- (4- chl owo-22tmeedey| - pyri di n- 3-yl et hyny1) - pyri di n- 2- yl arCmEP2&Ii00§2527 Ny
(2.4 mmol) 3-chl oro-4-net hoxycar bonyl phenyl boronic acid, 112 ng (0.12
mol ) Pd2(dba)3, 176 nmg (0.37 mmol ) X-Phos and 340 ng (1.5 nmol) K3PO4 in 4
mL di oxane. The reaction mxture is stirred for 60 mn at 140C under

m crowave irradiation. The solvent is renoved under reduced pressure before
DMVF is added and the forned 10 precipitate is filtered off. The product is
i sol at ed f radded h26 noedieridl dhipridd. bhe RRctiPLITx¢UTE onsiireg roaphyighisat iRy . dilie

ACN H20- gadi ent.. Yield 0 60 9., A-36 . o

4-[ 3-(6- Amsﬂ'g’ By Fmpﬁraéefﬁmtﬁ?ﬁ%@e?%%w I%W%BMSQ ipspluble piegitbiShenzoi ¢
acid NH fl@rcingf idd the r&qm§@6dtlbﬁ 1§mﬁtﬂwwlaz@@paﬁﬁ% Rppit@ogener al
procedure GP4 starting from

1)
4- [ 3- ( 6- anichempjography- @ splien ¢o) wn;?m@ ai?q%rtervgparamn efi the golyant the ¢asiret prodbetnzoi ¢
acid nethyl ester using 2.4 nL (2.4 moL) 1 N NaOH in 10 nL THF. The

pr oduct i r ing an

DCM MeOR- gr bt |e¢|52£1' ﬁ?f[%ﬁ‘ Bhl (Eigdp%@”%m%"@% fifSo bauﬂ% (95 % . 20 WD

2010/ 12206 9RGIM ARG bTNABSIRNS] ¢ Baf)ing material and 64.4 uL Huemg s base in 2 mL THF is
20l C

443-(6- Ami n i n-3-yl et n )-2-ethyl -pyridin-4-y1]-2-fl uoro-be

acid net hy pdddy @f‘g ! lsogywie F FACHOMPOTHEF 1 §t“§%?‘f?é Sigbat %Ecja}eoﬁOEVgenE 0
general pr Qé:@\%gBFategD a%dstﬁ@fe%fdﬁg 1sft59éﬂ 1&3 8 19 BMIOMMRbluble material is filtered off
5-(4-Chl oro-2-ethyl-pyridin-3-yleth 1) -pyridin-2-ylamne (A-30) using 3

g (18.4 mmmuhy tig-resukonmsolutiet ik puy Ged harpydg@r@NyRPeHPbﬁioc chwingito G ahyran s(llica61
mrol ) Pd2(db 877 519 2.3 mol) LiCl and
3.39 g {148 ?Q‘?ﬁ@? %%W%Qn%%ﬁﬂgedrﬁlé@e dlp”gd %rret hoxyet hane and 10
mL mater The reaction mxture 10 is stirred for 16 h at 95 C. After

conpl etion G?efneiﬂi'l@l’b@éiﬁiﬂe(SF(GFQ)GUBM(IOUﬁﬁtlbﬁ vmpfeeﬂhtivahenwtlfararﬂﬂd the forned
precipitate is collected by filtration. The product is purified

Chr omat ogr sty meRuISiOF Do epl SR gnA SBoum #rﬁaszqoay@ups%zmd Wrow 55
m/mn). Y'n%lgl gd?@aﬁg&ﬁ?[?%@]ﬁE%c?’ﬁ%nﬁlﬁ stirred for E]T 831'2I umo o benZOI c

4-[3-(6- Am no- pyri - pyri

acid NH silfgng inbhlcBalcoapddsddn oge pyitioh eBheZIedctmmlxdjmg Heategan €O@IC for 0dedur e
GP4 starting from 2. 36 (6.3 nmol) . ,

4- [ 3- ( 85 AmithEhegyicraave3ThA i vRphisovaporated¢nd terreifve is tkep up in | mbrRMSEhz oi ¢
20 acid ne ﬁ@@l# THF.
The reacti gﬁ%mbgfﬁlr%{eerllgﬁfs gztl)e?elrdedp%oaﬁrathgﬁ%lt&ggém T gs) %%ﬁv ent IIse ?rggrr\ll)er\;%ld under
reduced pr ¢ er clirbmatogragpby WDs2ed @117 Ad62RETAER20 pOIddB65293 product is
taken up with water and the pHis adjusted to 5 (mﬁth 1N HCl) The

preci pi tat Ei}enerzﬁ(}lrlo ure 9b(¥}lid)| A{nal e Porma {oﬁlvgitl?fc;r ronlc z}/cung 2.9 (97%.

To a mixture of 0.62 mmol carbonic acid, 0.93 mmol TBTU and 1.2 mmol Huenig’s base
20 in 2 mL DMSO is stirred for 5 min. 0.31 mmol of starting material is added and the

resultant mixture is stirred at RT over night. Purification is performed via preparative RP-

HPLC or chromatography on silica gel yielding after evaporation of the solvent the desired

product.

Intermediates A

25 A-1) 5-Todo-3-trifluoromethyl-pyridin-2-ylamine

The title compound is synthesized according to general procedure GP1 starting from 5.0 g
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A-39)

4-[ 3-(6- Am no-pyridi n-3-yl ethynyl)-2-ethyl -pyridin-4-yl]-2-chl oro-benzoic
aci d 5netwolossers9 NH, The title compound is synthesi Peu/ERecionssing t o
general procedure GP3 starting from2.0 g (7.8 mmol)

5-(4-Chl oro-2-ethyl -pyridin-3-ylethynyl)-pyridin-2-ylamne (A-30) using 2.5
g 10 (11.6 mmol ) 3-chl oro-4-nmet hoxycar bonyl phenyl boronic acid, 335 ny
(0.39 Mol ) Pd2(dba)3, 555 ng (1.2 mmol) X-Phos and 2.7 g (11.6 nmol) K3PO4
ina mxture of 100 nL DME and 20 nL water.. The reaction m xture is
stirred undel mmefl] drxriflwrof-ataips pyfitiec M6i9sg Bdrmomel NISd¥icle eftierqectipitatiosur e
and the aq eOUﬁ]| gxtrac}ed w’ hgghp acetate. The organic phase is dried
over Na2S rgplﬂngﬁﬁuﬁhg St Vo) r emoved under 15 vacuum The product
is purified by chromatography on silica gel using an DCM MeOHgr adi ent .
Yield: 0.5%-9) 2-1\@8@137]—5 trinfdtk¥d3ilanylethynyl-pyridine

443- (6- Am no- pyri di n-3-yl et hynyl)-2-ethyl-pyridin-4-yl]-2-chl oro-benzoic
acid 20 NH,  TheAATyTe conpound is synthesized according to general
procedure GP4 st mg froml1l.1 g (2. 8 mmol) 4-

[ 3- (6- Am no< di n-3-yl et hynyl)-2-ethyl -pyridin-4-yl] -2-chloro-benzoic WO
2010/ 122069PCT/ EP2010/ 055293 acid nethyl ester (A-39) using 134 ng (5.6
nmmolL) LiOHin a mxture of 100 nL THF and 20 m. water. After conpletion of
the reasti dme tﬂlblEon@omﬁms\cﬁdthracécﬁdu@ed gbﬂi@slqm@dutdtewquﬂmgsfrcﬁ@lz@tg on
is acidified with 1IN HC1 to before the F%&IS a £ust ed t

sat ur at ed éhh@@ﬂ%oRﬁﬂﬁ%%oéb@ﬁ@Vbﬁwﬂkﬁ%a$W%éPﬁf HH@Pdﬁgm@ﬂﬁﬁ@%Fed by

filtration,, t A-41)
4-[3-(6- Anlno py?ﬁgﬁ%ﬁ%ﬁﬂTwP%§$y§§ §qg€h%%gg;??éﬁkgﬁ9; (gg#%t oxy benzoi c
aci d net hyl(0.88tenol) RE L (PR ) hed i 8 tile( 13 mpoobh dri¢tbylsyintched Bzeld dacEBF difarg t o
gener al procedure GP3 startln fro
5- (4- Chl or IQWetkHR thamcapﬁné @m&s‘a “gBW‘il>8|aﬁet2tey‘ihﬁﬁf$?é‘1°(9ila§w using 1.6
g (7.4 161T0|e)<tr§cté@§vﬁﬁ>@%’té} aﬁ@%ﬂﬁémﬁrp%’dﬁé{ Rhrpiied BY rc%n%t@g%hﬁly or3lidiLe{ 0. 15
nnDI) Pd2(dba) 3, 354 ng (O X-Phos and 2.2 mmol ) K3 in 20
mL di oxaneusiiga heemft/fttbyi am:tmeugr@dlmg ¥tdld:rledg (GFdb. N@ﬁl S})bllmﬂelpn of tiiet . The
solvent is r%rovedbu d%%t%® CZﬁP d pressure before water is added and the
formed predfBHEEPEOPLVELHEet %§1¥|Itrat|on The product is purified by
chromat ography on silica gel using a DCM MeOH-gradient. Yield: 1.07 g

(56% . A-8) 3A)rimethylsilanylethynyl-pyridin-2-ylamine
4-1 3- (6- Am no- pyrldlnfg yl et hynyl) - 2- et hyl - pyri di n- 4-y1] - 2- met hoxy- benzoi ¢
2

20acid NH, 069PCT/EP2010/055293 The title conpound is
synt hesi zed acco to general procedure GP4 starting from1.07 g (2.77
nmol ) 7

4-1 3- (6- Anhnﬁ pyridin-3-yl et hynyl) - 2-et hyl - pyri di n-4-y1] - 2- met hoxy- benzoi ¢
acid nethyl ester (A-41) using 2.4 nL (2.4 mmolL) 1IN NaOH in 30 nL THF. The
reactias niTheuitle cofpsimd & 8ghntby@redricedridingab tg@ﬂier@lqmﬂéeﬁhﬁ (GBII Stdﬂmgifﬁﬁn 6f0 ¢ he
starting material the pHis 5 adjusted to 4 (using

preci pi t at 62§ 2nfr6919réd>romﬁe2 HpnegEdpsaad 5 mbHo éé@@al)wtflmeﬁmwlyﬁém%r

t he produc d ﬁﬂﬁgﬁ%ﬁpg
fI|tPatIgnalﬁggltl3%§f§§mﬂgﬁg?ﬁfgﬂiﬁgg%gltat rok&?ﬁﬁ%hnfﬁern@iquid by
adj ust nent (076 tnireolp PdCH(FPh§ ) ahd g0 ti. QXShmolYitedthblylefitche 46 ontb dnetHFrBat | ons:
990 960 10A-4 . ) .. .

4-13- (6( Anit W@ﬁ%% )-rwrlpla PHxtare s dilpte yish shdeagptepod small amopats 05 1 yor o-

benzoi gyaciccIFRIAYE, tBSb&anic 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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NH, The title conmpound is synthesized according to general procedure GP3
starting from1.29 g 15 (4.5 mol)

5- (4- Chl owo-28t0et2bosb - pyri di n- 3-yl et hynyl) - 6- et hyl - pyri di RCZEpPR@wios29§ A- 30)
using 1.34 ng (6.8 mmol) 3-Fl uoro-4-nethoxycarbonyl phenyl boronic acid, 1.4
g (0.9 mmol) Pd(PPh3)4 and 1.19 g (8.6 mmol) K2CO3 in a mxture of 9 nL

1, 2-di net hoxyet hane and 2.25 nL water. The reaction m xture is stirred
twice for 30 mn at 130C under mcrowave irradiation. The product is
precipitated by the addition of water, filtered off 20and purified by

chr omat ogr apHy Methygi(S+teianagbylsilmiyhethpndymyiralinsaylpAeting| acet at e gradi ent .
Yield: 944 ng (52%. 25 WO 2010/ 122069PCT/ EP2010/ 055293 A-44)

4- 3-(6- Ami no-2-e Npyridin-3-yl et hynyl)-2-ethyl -pyridin-4-yl]-2-fl uorobe
nzoic acid NH, 'ITNe title conpound is synthesized according to general
procedure GP4 ng from944 ng (2.34 mol)

4-1 3- (6- An1b9r -ethyl - pyridin-3-yl et hynyl) - 2-et hyl - pyridi n-4-yl1] - 2-

f1 uor o- benzoil c aci d met hyl ester (A-43) using 3.5 nmL (3.5 mmL) 1IN NaCH in
25 nmL THF. reaction mxture is diluted with water t he. produ

ext ract ed R EERPYRE Bsireinebirafe T8 et B R MG B R B v e
under redugetlopiRsls grtﬁrommem@myﬁﬁnﬂ&pp@aiﬁ@ bnd .54 BM2 IS 1 ftibMOTsilyl-
purification. Yield: 945 >100€§4LI A- 45)

4-[ 2- Et Ayl <thypeuppg H%m(ﬁ 1y (il 364 rag lﬁ?yﬁmolm;rml@nwphosym]nez430 er obenz

d
cknersl oS DA SRR RS2 I L STROURGH Ry Sk B FARCRH 1 0
5- (4- Chl or eh@wetkhy thpyedctom nidxtyiteei dytoted hvithygthydiaoetdte)ahll sniatl aylouaiofie ( A- 30)

usi ng 841 (4 3 mmpl ) 3-Fl uor o- 4- net hoxycar bonyl phenyl boronic aci.d, 882
mg (0.57 m?ﬁ?)) prﬁh@,yr@a%lﬁ Phasgas ﬁﬁrwwwpsermgﬂ hg PrRdRELs gupficd 5 i
1,2- 20 di gty | ql 10y i Je X 146 £ 4l ated
for 30 min tC %LBE%CB%Q@@ &?ngééao%a S ?naetél%%% g%ﬁe g?@é%%l ollr% dran x(f%?gsl /5
filteread ofNotarfhbtietipm ofithe tprodsict M\@bmm &2AP0EHRCTb&P2010/ 055293
precipitated fromthe solution by addition of water. After filtration, the

et n 381 LA Al .G 70

4-[2-Et hyl -3-(6- nethyﬁanlno pyri di n-3-yl et hynyl) - pyri di n-4-y1] - 2-f |l uor o5ben
zoic acid H 2

N
F

si

The title compound is synthesized according to general procedure GP2 starting from 909
mg (4.5 mmol) 5-bromo-2-ethylamino-pyridine and 0.89 mL (6.3 mmol) 1-trimethylsilyl-

15  ethyne using 26 mg (0.13 mmol) Cul, 118 mg (0.45 mmol) triphenylphosphine, 82 mg
(0.12 mmol) PdCl,(PPhs), and 6.3 mL (45.0 mmol) tricthylamine in 7 mL dry THF. For
the work-up the reaction mixture is diluted with ethyl acetate and small amounts of
cyclohexane, the organic phase is extracted with water and brine. The product is purified
by chromatography on silica gel using a hexane/ethyl acetate gradient.

20 Yield: 980 mg (99 %).

A-6)S-Trimethylsilanylethynyl-pyridin-3-ol
OH

18-



N The title conmpound is synthesized according to general procedure GP4
starting from 850 ng (2.18 muol)

4-[ 3- ( 6- AvDrrotoppeededi n- 3-yl et hynyl) - 2- et hyl - pyri di n- 4- y 1pc2AfPbao065291.0
benzoic acid nmethyl ester (A-45) using 3.3 nmL (3.3 nmoL) 1IN NaOH in 22 niL
THF. The reaction mxture is stirred for 72h at 65 C. The product is
precipitated by addition of water and is collected by filtration. Yield
after drying: 747 mg (91% . 15 Exanples 1 - 130 The exanpl e conmpounds are
synt hesi zed according to the general procedures GP3 (Suzuki coupling) or
GP5-9 (f or ndicitivh compamcﬂ'esymheaiweéaasyordmgdqtgblilawd)ractﬁdu@ GRhetadmgriom 2 &t @

tarti I d th bl
the. eLQ%pFZiF%' PPy g EhEs B P CHbn Slans SriRer -bomLr s e ©
avai | abl e @gin BY Mo CEEd 0B Yng2Q. mhﬂ@dﬁpmiyhpﬂ@ ,1283 kgt @ PntoP)
2010/ 122069P /EP 0/ 055293 Table 1: Exampl e : tructures Startlng

mat eri al  MRACMER]bs)t qmdt] 9 mIN(F93mmol ) tripthylaming m/20/rnb doy TNH; Fay the work-up the
5  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 DCM/MeOH gradient. Yield: 2.0 g (91 %)

A-7) 5-Trimethylsilanylethynyl-pyridin-3-ylamine

10 The title compound is synthesized according to general procedure GP2 starting from 2.0 g
(11.6 mmol) 5-bromo-3-amino-pyridine and 2.3 mL (16.2 mmol) 1-trimethylsilyl-ethyne
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) tricthylamine in 20 mL dry THF. For the work-up the
reaction mixture is diluted with ethyl acetate and small amounts of cyclohexane, the

15  organic phase is extracted with water and brine. The product is purified by chromatography
on silica gel using DCM/MeOH gradient. The product precipitated on the column and is
subsequently extracted from the silica gel with pure MeOH. Yield: 2.0 g (91 %).

A-8) 5-Trimethylsilanylethynyl-1H-pyrazolo[3,4-b]pyridine

NH

20 The title compound is synthesized according to general procedure GP2 starting from 1.0 g
(5.1 mmol) 5-bromo-1H-pyrazolo[4,5-B]pyridine and 1.0 mL (7.1 mmol) 1-trimethylsilyl-
ethyne using 29 mg (0.15 mmol) Cul, 133 mg (0.51 mmol) triphenylphosphine, 106 mg
(0.15 mmol) PdC1,(PPhs), and 8.4 mL (60.6 mmol) tricthylamine in 8 mL dry THF. The

-19-
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472.0 MrH=472/ 474 M H=470/472 tR=1.75 (1.90) 2 NCH3 --, ...- 1 ?2..N/ O
NH2 A-32 455.5 MrH=456 tR=1.73 3 |-_z KO cnFo 0 \\2 A-29 377.5 MrH=378
(258) t RAY02810/122069 PCT/EP2010/055293

formed precipitate is filtered off and the product is purified by RP-HPLC using ACN/H,O
gradient. Yield: 542 mg (50 %)

A-9) 5-Trimethylsilanylethynyl-1H-pyrrolo[2,3-b] pyridine

—

NH

3 Z
5  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) PdCly(PPhs), and 25.4 mL (182 mmol) triethylamine in 25 mL dry

THEF. The formed precipitate is filtered off and the product is purified by chromatography
10 onsilica gel using a DCM/MeOH gradient. Yield: 3.05 g (94 %)

A-10) 6-Trimethylsilanylethynyl-3H-imidazo[4,5-b]pyridine

N=\
N
=
N

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

formed precipitate is filtered off and the product is purified by RP-HPLC using a
ACN/H,0 gradient. Yield: 606 mg (46 %)

A-11) 5-Ethynyl-2-methyl-pyridine

/O/
S N XHCI
20 4

The title compound is synthesized according to general procedure GP3 starting from 2.2 g
(11.6 mmol) 2-methyl-5-trimethylsilanylethynyl-pyridine (A4) and 802 mg (5.8 mmol)

220-



(1.65) 4 2 z _zo\ /u_zz-cD\\ . 2/ \ 0 z- A-32 429.5 MtH=429 tR=1.51 WO
2010/ 122069PCT/ EP2010/ 055293 No. Structures Starting material MN[ MtH +
tRet 5 Nw0.2010/122€603\ / / C H3 1 N NH2 PCT/EP2010/055293

K>COs in 13 mL MeOH. The crude product is purified by chromatography on silica gel
using a cyclohexane/ethyl acetate gradient. Since sublimation is observed at 40 °C/40 mbar
the product is extracted from the organic phase with 1 N HCl and isolated as the
hydrochloride after lyophilization. Yield: 1.3 g (73 %)).

5  A-12) 5-Ethynyl-2-amino-pyridine

/INH2
N

Z

The title compound is synthesized according to general procedure GP3 starting from 5.5 g
(28.9 mmol) 5-trimethylsilanylethynyl-pyridin-2-ylamine (AS5) and 2.0 mg (14.4 mmol)
K,COs in 30 mL. MeOH. Yield: 2.89 mg (85 %) after chromatography on silica gel.

10  A-13 (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 (A6) and 507 mg (3.7
mmol) K,COs in 10 mL MeOH. Yield: 698 mg (56 %) after chromatography on silica gel.

15  A-14) (5-Ethynyl-pyridin-2-yl)-ethyl-amine
H

p(N\/
N
F

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,COj3 in 6 mL MeOH.
Yield: 388 mg (59%) after chromatography on silica gel.

20  A-15) 5-Ethynyl-pyridin-3-ol
OH

/)J
~_N
&

The title compound is synthesized according to general procedure GP3 starting from 2.0 g

21-



A-28 300.4 MHH=301 tR=1.43 6 CH, / N 1101 N NH, A-32 483.6 M+H=484 t R=1.80
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(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.

A-16) 5-Ethynyl-pyridin-3-ylamine
NH

2
/@ x HCI
N
&

The title compound is synthesized according to general procedure GP3 starting from 2.0 g
(10.5 mmol) TMS-alkyne and 722 mg (5.2 mmol) K,COs in 10 mL MeOH. Yield: 1.2 g
(74 %) after chromatography on silica gel and precipitation from dioxane/HCI.

A-17) 5-Ethynyl-1H-pyrazolo[3,4-b]pyridine
=N
\

NH
=

A
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,COj3 in 6 mL MeOH.
Yield: 330 mg (92 %) after extraction.

A-18) 5-Ethynyl-1H-pyrrolo[2,3-b]pyridine

The title compound is synthesized according to general procedure GP3 starting from 3.05 g
(14.2 mmol) TMS-alkyne and 983 mg (7.1 mmol) K,COs in 15 mL MeOH. Yield: 1.23 g
(61 %) after chromatography on silica gel.

A-19) 6-Ethynyl-3H-imidazo[4,5-b]pyridine

N=\
NH

N\
@

The title compound is synthesized according to general procedure GP3 starting from 706

20



Z- A-36 446.0 MrH=446 tR=1.54 WD 2010/ 122069PCT/ EP2010/ 055293 No.
Structures Starting. material MNV[MtH + tRet 9 NHL CH\ N3 / N O C A-36
500. 0 MHPRBQO1WR26985 10 f z zo \/5z o \\ . f / \ o / PCTAP2@0/055293

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-20) 3-Iodo-2-methyl-pyridin-4-ol

”é(l
|
Z > 0H

5  To asolution of 10 g (91.6 mmol) 2-methyl-pyridin-4-ol in 100 mL water 20.6 g
(91.6 mmol) NIS are added in one portion. The reaction mixture is stirred at RT until
reaction control by LC-MS indicated complete conversion of the starting material. The
precipitate is filtered off, washed with washed an dried. The isolated solid comprises a
mixture of the desired product and bis-iodated starting material (presumably 4-hydroxy-
10 3,5-diiodo-2-methyl-pyridine) and is used for the next step without further purification.
Yield: 17.6 g.

A-21) 4-Chloro-3-iodo-2-methyl-pyridine

”é(l
|
A ¢l

Under an inert atmosphere the crude product obtained from the iodination is taken up in

15 300 mL acteonitrile. A solution of 82 g (898 mmol) POCl; in 50 mL acetonitrile as well as
catalytic amounts of P,Os are added before the reaction mixture is heated under reflux for
2 h. LC-MS indicated complete conversion of the starting material. After cooling to RT the
mixture is concentrated under vacuum to a volume of about 50 mL. The formed precipitate
is filtered off and discarded. The pH of the solution is adjusted to pH about 1 by addition

20  of KOH (s). Again, the precipitate is filtered off and discarded. Additional KOH is added
until pH about 7. The product precipitated from the reaction mixture, is filtered off, washed

with water and dried under vacuum at 40 °C. Yield: 8.1 g (43 % over 2 steps).

A-22) 2-Ethyl-pyridine-1-oxide

3



432.9 MrH=433 tR=1.54 11 NHI1 CH\ NN, 0 a N, H CCH A-36 390.9
M+H=391/393 tR=1.56 12 f Zic" _z00 O\ /cn=0 \\ /\ O z- " A-30 377.5
MtH=378 tWe20B12206@ 2010/ 122069PCT/ EP2010/ 055293 No. St POTIRr2ES/058283t | ng.

To the solution 500 g (4.7 mol) 2-ethylpyridine in 2.0 L acetic acid is added H,O;
(1586.0 g, 13.900 mol). Then the mixture is heated to 80 °C overnight. After cooling to
room RT, the mixture is poured into the crushed ice, and extracted with DCM (8 x 1.0 L).
The DCM layers are combined, washed with saturated Na,SO; solution, dried over

5  anhydrous Na;SQOy4. The solvent is removed in vaccuo to afford the title compound.

Yield: 573.8 g (100 %).

A-23) 2-Ethyl-4-nitro-pyridine-1-oxide

Concentrated H,SO4 (1826.0 g, 18.660 mol) and fuming HNO; (1174.0 g, 18.640 mol) are

10  mixed at 0 °C. Then 573.8 g (4.7 mol) 2-ethyl-pyridine-1-oxide are added to the mixture
over 1 h. The resulting mixture is heated to 80 °C for 3 h. After cooling to RT, the mixture
is slowly poured into the crushed ice with fierce stirring. The aqueous layer is extracted
with DCM (6 x 1.0 L), the combined layer is dried over anhydrous Na,SO4. The solvent is
removed in vaccuo to afford the title compound. Yield: 700.0 g (89 %).

15  A-24) 2-Ethyl-pyridin-4-ylamine

N™ X

I
Y
NH,

A solution of 388.0 g (2.3 mol) 2-ethyl-4-nitro-pyridine-1-oxide in 3.0 L EtOH and 1.0 L
saturated NH4Cl solution (1.0 L) is stirred with 647.5 g (11.6 mol) iron powder. This
mixture is refluxed for 3 h. The iron powder is filtered off with Celite®, and the solvent is

20  removed from the filtrate in vaccuo to afford a crude oil. This oil is diluted with
DCM/MeOH (1.0 L, 10:1) and the undissolved NH4Cl is removed by filtration, the filtrate
is dried in vaccuo to afford the title compound. Yield: 200.0 g (71 %).

4.



material MV[MH + tRet 13 NH, | CH N N-, --- 0 A-34 437.5 MtH=438 t R=1. 62
14 NH, | CH N N/ 401 N, HCCH A 34 356.4 MrH=357 tR=1.43 15 Z z _z0
[--\ \/z WO\N10/122069\ 0o / z- A-34 PCT/EP2010/055293

A-25) 2-Ethyl-pyridin-4-ol

N™ X

|
Z OH

282.1 g (2.3 mol) 2-Ethyl-pyridin-4-ylamine are dissolved in concentrated HNOs (789 mL,
11.561 mol) and H,O (1.5 L). Then a solution of NaNO; (238.9 g, 3.468 mol) in H,O

5 (600 mL) is slowly added to the solution over 2 h at 0 °C. After the addition, the mixture is
warmed to RT and stirred for additional 2 h. The reaction mixture is stored at -2 °C

overnight. The precipitate is collected by filtration, and dried in vaccuo to afford the title

compound. Yield: 155.1 g, (54 %)
A-26) 2-Ethyl-3-iodo-pyridin-4-ol

N

I
Z

To a solution of 72.0 g (0.58 mol) 2-ethyl-pyridin-4-olin 1.0 L H,O 130.0 g (0.58 mol)

NIS are added in ten portions over 1 h. The mixture is stirred at RT overnight. The acetic

acid (1.5 L) is added in one portion. The formed precipitate is removed by filtration. The

filtrate is purified on silica gel chromatography (DCM:MeOH about 30:1) to afford the
15 title compound. Yield: 9.0 g (6 %).

A-27) 4-Chloro-2-ethyl-3-iodo-pyridine

NS

"~ cl
A solution of 165.1 g (1.08 mol) POCl; in 100 mL CH;CN is added dropwise to a solution
of 27.1 g (108 mmol) 2-ethyl-3-iodo-pyridin-4-ol in 150 mL CH3CN at RT. Then EtsN
20 (21.9 g, 216 mmol) is added slowly over 20 min before the reaction mixture is heated to 60
°C for 3 h. The reaction mixture is evaporated in vaccuo to afford an oil. This crude oil is
poured into the crushed ice, and the aqueous phase is extracted with petroleum

ether/EtOAc (3 x, 200 mL; 10:1). The organic phase is collected, dried over anhydrous
NaySOy4. The solvent is removed in vacuo to afford desired product. Yield: 22.0 g (76 %).

5.
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A-28) 5-(4-Chloro-2-methyl-pyridin-3-ylethynyl)-pyridin-2-ylamine

NH

=z 2

N

A
N\/

|
Z el

The title compound is synthesized according to general procedure GP1 starting from 1.0 g
(4.0 mmol) 4-chloro-3-iodo-2-methyl-pyridine and 513 mg (4.3 mmol) 2-amino-5-ethynyl-

5  pyridine using 75 mg (0.40 mmol) Cul, 276 mg (0.40 mmol) PdCL,(PPhs), and 5.4 mL
(39.5 mmol) triethylamine in 40 mL dry DMF. After completion of the reaction the solvent
is removed under vacuum and the product is purified by chromatography on silica gel

using a DCM/MeOH gradient (100:0 to 90:10). Yield: 617 mg (64 %).

A-29) [5-(4-Chloro-2-methyl-pyridin-3-ylethynyl)-pyridin-2-yl]-methyl-amine

The title compound is synthesized according to general procedure GP1 starting from 20 mg

(0.08 mmol) 4-chloro-3-iodo-2-methyl-pyridine and 11 mg (0.09 mmol) (5-Ethynyl-

pyridin-2-yl)-methyl-amine using 1.5 mg (0.01 mmol) Cul, 5.5 mg (0.01 mmol)

PdCl,(PPhs), and 0.11 mL (0.8 mmol) tricthylamine in 1 mL dry DMF. After completion
15 of the reaction the product is purified by RP-HPLC using a ACN/H,O gradient

(95:5 to 70:30). Yield: 20 mg (98 %).

A-30) 5-(4-Chloro-2-ethyl-pyridin-3-ylethynyl)-pyridin-2-ylamine

NH

=z 2

N
A
N\/

|
Z el

The title compound is synthesized according to general procedure GP1 starting from 1.0 g
20 (3.7 mmol) 4-chloro-3-iodo-2-cthyl-pyridine and 485 mg (4.1 mmol) 2-amino-5-ethynyl-
pyridine using 36 mg (0.40 mmol) Cul, 131 mg (0.40 mmol) PdCl,(PPhs), and 5.2 mL

6-



N CH3 NH2 A-30 314.4 M+rH=315 tR=1.51 18 HBC N/ I N O C, NH H3C NH2 A-30
390.9 MrH=391 tR=1.52 WD 2010/ 122069PCT/ EP2010/ 055293 Exanpl e 19:

2- 14- [ 3- (WoAnima2@yri di n- 3-yl et hynyl) - 2- et hyl - pyri di n- 4P¢TIEPphiefoyLP3 2- net hy
| propionitrile 5 The title conmpound is synthesized according to general
procedure GP3 starting from 100 ng (0.39 mol)

5-(4-Chl oro-2-et hyl -pyridin-3-yl ethynyl)-pyridin-2-ylamne (A-30) using 110
ng (0.58 nmolL) 4-2(2-cyanopropan-2-yl)benzeneboronic acid 22 ng (0.02 nmmol)
Pd(PPh3)4 and 103 ng (0.74 mmol) K2CO3 in a mxture of 1.0 nL DME and 10
0.2 niL wat ¢39.5 Timeol) saethylomingiix amd. dry 3MiFr Adidr carhpeletiemelighe ndactiawdiv e
irradiation at. 130C for in. After c etion of the reaction, water is
hdded and SFeNRE BUHIS edonriay Pecth Aty TR it fin s ThaSERtast weRug! | <
purified byyighiPROHE! PBE pdldMct@Bmeink isGaIRh wiicnHe sid M VeOfEiighadisifrond Nce

t he product was not obtained in sufficient purity, it was re-purified by
RP- HPLC usi(rgscarhpporoaanting) detinenz preyipéntd and e fwftpredady Thergothpy kqwée. 5; [ MrH]

;5272 %SELCPE%%ET?%ZQ“?%%%%%% B & W9as) - pyridin-2-ylamine / | NH, N

A-31) 4-[3-(6-Amino-pyridin-3-ylethynyl)-2-methyl-pyridin-4-yl]-2-fluoro-benzoic

acid methyl ester

2 NH,
N
4
N™ X
I/ F
o
_0

The title compound is synthesized according to general procedure GP3 starting from
10 500 mg (2.1 mmol) 5-(4-chloro-2-methyl-pyridin-3-ylethynyl)-pyridin-2-ylamine using
812 mg (4.1 mmol) 3-fluoro-4-methoxycarbonylphenyl boronic acid, 188 mg (0.21 mmol)
Pd,(dba)s, 293 mg (0.62 mmol) X-Phos and 567 mg (2.5 mmol) K3;PO, in 4 mL dioxane.
The reaction mixture is stirred for 180 min at 150 °C under microwave irradiation. The
product is purified by chromatography on silica gel using an DCM/MeOH-gradient (99:1
15 t090:10, 20 min). Yield: 52 mg (70 %).

A-32) 4-[3-(6-Amino-pyridin-3-ylethynyl)-2-methyl-pyridin-4-yl]-2-fluoro-benzoic

acid
A NH,
N
F
N™ X
I/ F
(o]
(o]

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

20 300 mg (0.83 mmol) 4-[3-(6-amino-pyridin-3-ylethynyl)-2-methyl-pyridin-4-yl]-2-fluoro-

D7



20 The title compound is synthesized according to general procedure GP3
starting from 100 ng (0.39 mol)

5- (4- Chl owo-28t0et2bosb - pyri di n- 3-yl et hynyl) - pyri di n- 2- yl anPo@/EpP261805520%i ng 146
ng (-60% purity, 0.58 nmolL) 2-ethyl-pyrid-4-yl boronic acid, 18 ng (0.02
mol ) Pd2(dba)3, 28 ng (0.06 mml) XPhos and 107 ng (0.47 mvol) K3PO4 in a
WO 2010/ 122069PCT/ EP2010/ 055293 mi xture of 6.0 nl. DME. The reaction

m xture is stirred twice under m crowave irradiation at 190C for 300 m n.
The reaction mxture is concentrated in vaccuo and the crude product is
puri fi ed bypertmionnd owtlap hsteowsing 0. Bﬁ:allg@l 83umimoed.) 4 NDSNOREDH- gEadilerkhe Yi el d:

7:, (9. 0 i pedtateR pased 0 hsefiaf B vTRG 1ol DRET YOI 2SURETOZ R 2- y1 ami ne

NH, N 10 The title conmpound is synthesized according to general
pr ocedure GR3354-93-16-AGnih b PYriide. 30@ethYn g 20Methly 1-pyridin-4-yl]-benzoic acid methyl
5- (4- Chl oro- i{ﬁ§F pyrldﬁﬁk3 ylg?hygy%?-pyrﬁglnyz ylagﬂne (A-30) u5|dé 88
ng (0.58 nﬁﬂ@f 2, 6-di met hyl -pyrid-4-y1l boronic acid, 18 ng (0.02 mmuol)
Pd2(dba)3, 28 ng (0 Q6 mmpl) XPhos and 107 ng (0.47 mmol) K3PO4 in a
m xture of 6.0 nL i The reaction mixture is stirred tw ce under
m crowave irfadi rorMat 190C 15 for 300 nmin. The reaction mixture is
concentr at g Vﬁccuo and the crude product is purified by chromatography
on silica gel _J g a DCM MeOH-gradient. Yield: 17 ng (14%. MN= 328.4;
[ MiH] ' = 3297 tHRetY= 1.61m n 20 Exanpl e 22:
5- (6- Cycl opr opy e4thyl -[ 3, 4" ] bi pyridinyl-3'-ylethynyl)-pyridin-2-ylam ne
NH, WO 2010/ 122069PLT/ EP2010/ 055293 The title conmpound is synthesized
accordi Ag to general procedure GP3 starting from 150 ng (0.58 nmol)
5-(4-Chl or i t i - [ 142
7o (0. 87 e 3 e sl B e RO B s o T
Pd( PPh3) 4 #64 nirfbdl) rjg(4(czh1c5]rd 2rmmothy1- p’gﬂ@tﬁfr%yiemymyl)(pmdanfﬁ-ylanﬂlemsi@\aiz and 1.5

nm. water. 5T reacti on, m xt rred t nder, m cr

N Qg ) SN N S A R i el i (TR AL T
vaccuo and guben 6£¢Mﬂ@mﬁb qg@%o&&upP7§(UQQnQMJQQPQH%iQghﬁp&ﬁxﬁﬁ ?hékﬁ&u&?
usi ng a DCM Me gradient. Yield = 340.4; [ MH

t Ret =10, 5Twkiwrd B sExadphe mght at 100 °C. Anger coohng to RT the reaction mixture is added

RN 5 O A M R G M R G SR s R it R

procedure &3 haminufg, filt@od $EQnaWricd ub&riaBlum. Yield: 2.0 g (95 %, residual Pd).
5- (4-Chl or o- 2-et hyl - pyr|d|n 3-ylethynyl) - pyr|d|n 2- ylanlne (A—30) 15 using

167 mg (0.87 nmmoL) 2-trifluoronethyl-pyrid-5-y1 boronic acid, 4.5 ng (0.03
mol )~ Pd( PPr3fud-bto-Asminapyridin-3- MWWWm@%p&ﬂmwwﬂeb%ﬂow wer DVE and
1.5 mL water. The reacthen mixture is stirred twi ce under mcrowave
irradiation at 1501 dr 120 nmin. The reaction mixture is concentrated in
vaccuo and the cpudeproduct is purified by chromatography on silica gel
using a Exmdvh" gradlent Yield: 15 ng (7%9. 20 MW= 368.4; [MH ' = 369;
] O 2010/ 122069PCT/ EP2010/ 055293 Exanple 24:
d|n 3- erthynyl) 2-et hyl - pyridin-4-yl]-2-fl uoro-phenyltm

14-[ 3- (6- Anl o-
or pholin-4-yl -

15 The title compound is synthesized according to general procedure GP4 starting from 2.0 g
(5.8 mmol) 4-[3-(6-amino-pyridin-3-ylethynyl)-2-methyl-pyridin-4-yl]-benzoic acid
methyl ester using 11.6 mL (11.6 mmoL) 1 N NaOH in 8 mL THF. After completion of the
reaction the pH is adjusted to pH about 5 with 1.0 N HCI. The precipitate is collected by
filtration, washed with water and dried under vacuum. The solid is taken up in iPrOH,

20  stirred for a few minutes before the solid is isolated by filtration and dried at 40 °C under

vacuum. Yield: 1.9 g (99 %).

8-



NH, The title conmpound is synthesized according to general procedure GP5
starting from 120 ng (0.33 mol)

4-[ 3- ( 6- AxDrrotoppzededi n- 3-yl et hynyl) - 2- et hyl - pyri di n- 4- y1pc2Arhaonsizehzoi c
acid (A-38) using 43 ng (0.50 mmolL) norpholine, 139 ng (0.37 mmol) HATU and
96 iut DDEAin 1.2 nmL DVF. After conpletion of the reaction, DVWF is renoved
under 10 reduced pressure and the product is purified by chromatography on
silica gel using a DCM MeOH-gradient. Yield: 66 ng (46%. MWV = 430.5;

[ MPFH] ' = 431; tRet = 1.60m n Exanple 25:

1514- [ 3- ( 6-AAD ) P (0-Adhino-Pyyidén-Byylethyngh-Seingthybpyiidim4-41ly2-rheré-banzae phenyl
t - pi perazin-, ﬁg'r t hanone NH, The title conpound is synthesized

accor di ng 128“%@ YLPSY ocedure GP5 starting from 100 ng (0.28 mmol)
4-[3-(6- Am no- pyri diR 3NN] et hyny1) - 2- et hyl - pyri di n-4-y1]-2-fluoro- WO
2010/ 122069PCT/ EP2Q10/055293 benzoic acid (A-38) using 29 ng (0.33 mol)

pi perazi ne, 116 _pz %30 nmmol) HATU and 81 A DIPEA in 1 nL DVF. After
conpl eti on NOTNthe reaction, the reaction mxture is filtered and the
product is ed_&rom t he obt ai ned sol ution by RP-HPLC using a

H20/ MeOH- gr adi e Yield: 8 ng (6%. 5 MM 429.5; [M+H]' = 430; tRet = 1.29
m n Exanpl e 26: o
14-[ 3- (6- Am no- pyri don- 3-yl et hynyl) - 2- et hyl - pyri di n-4-y1] - 2-fl uor o- pheny1} -
(4- met hyl - pi perazin-1-yl)-nethanone 10 NH, The title conpound is

synt hesi zed' haeglelcdmpguidis §¢Maeddedpicosraihignte geifalsiraddduirdGP3 staitihgdrom (0. 33

nmol ) . . .

4- [ 3- (65 AmidAB M/l Tmmmod) 3 (Eepry 3 neshdwayiningSryicinmyR-Ryrdin 2 fylaneipe BERE oi ¢
acid (A-38) ( 1)
HATU and 982?? %@Pﬁn{@é%@ W %i@ Jéh&lryet(lglgﬁk%? 4 % gtllgcr)lzrf;[K Om
reaction 1Pdnidks)re6irsg (0.37 swed) Hiithot bed M(Dﬂlngc(ﬂ 5|rﬁmnlgd¢3m)e(ih 11 dmiiokene.

obt ai ned sq@lution by RP-HPLC using_a H20/ radient. Yield; 55 mg (37%.
MV = 443, 5;1hepagfion mixhiye IS g o Do Gainat 410: %ﬁf%@&@f@%%@ﬁ@%lﬂmg%/ 055293
Exanpl e 27:g5lvent is removed under reduced fressure before DMEF is added and the formed

14-3-(6- Am no-pyridin-3-yle 2-et hyl -pyridin-4-yl]-2-chl oro-phenyl}-

(4- metlhy| ppéquetasezis ditlterogdIoft. |Té1p|pmdmn‘e15 gsol4g¢ed] from the mother liquid by RP-HPLC
chromatography using an ACN/H,0O-gadient. Yield: 300 mg (65 %).

A-36) 4-[3-(6-Amino-pyridin-3-ylethynyl)-2-methyl-pyridin-4-yl]-2-chloro-benzoic

acid

15 The title compound is synthesized according to general procedure GP4 starting from
460 mg (1.2 mmol) 4-[3-(6-amino-pyridin-3-ylethynyl)-2-methyl-pyridin-4-yl]-2-chloro-
benzoic acid methyl ester using 2.4 mL (2.4 mmoL) 1 N NaOH in 10 mL THF. The
product is purified by chromatography on silica gel using an DCM/MeOH-gradient
(100:0 to 90:10, NHs). Yield: 420 mg (95 %).

20

220



The title conmpound is synthesized according to general procedure GP5
starting from 100 ng (0.27 mol)
4-[ 3- ( 6- AxDrrotopeededi n- 3-yl et hynyl) - 2- et hyl - pyri di n- 4- y1pc2aEphé1onsi2ehzoi c
acid (A-40) using 40 ng (0.40 mmL) N nethyl piperazine, 102 ng (0.53 mmol)
EDC, 72 nmg (0.53 mmol) HOBt and 68 ng (0.53 nmmol) DIPEA in 1.2 nL DW.
After 10conpletion of the reaction, the reaction mxture is filtered and
the product is isolated fromthe obtained solution by RP-HPLC using a
H20/ ACN-gradient. Yield: 66 ng (54%. MN= 460.0; [MH = 460/62; tRet =
1. 64 m n Bdadp) €[38-Amino-pyridin-3-ylethynyl)-2-ethyl-pyridin-4-yl]-2-fluoro-benzoic acid
1514-[ 2- Eth%B3H%$ nmet hyl am no- pyri di n-3-yl et hynyl) - pyri di n-4-y1]-2-fl uoro-
phenyl} - (4- i perazin-1-y1l)-methanone H N The title conpound is
synt hesi zed according to general procedure GP5 starting from 100 ng (0. 27
mol ) 4-[2-Et hyl-3-(6-nethyl am no-pyridin-3-yl ethynyl)-pyridin-4-yl]-2- WO
2010/ 122069PCT/ EP2010/ 055293 f | uor o- benzoi N (A-46) using 50 1A (0.45
nmolL) N-met hyl piperazine, 101 ngy (@727 C HATU and 50 I A (0.29 mmol)
DIPEA in 1.5 nL DVMF. After conpletiqn e the reaction, the reaction mxture
is filtered and the product is iSC é? d fromthe obtalned sol ution by
RP-HPLC using a H20/ ACN-gr adi ent. g 'an (589 . 5 MW= 457.6; [MH
= 458; tRet = 1.70 mi n Exanple 29:
14-[3-(6-Anino-pyridin-3-y|ethyny1)-2-et y pyridin-4-y1]-2-nethoxy-pheny1}
- (4- net hyl - pi perazi n-1-y1)-net hanone NH,-Q0l The title conpound is

synt hesi zed according to general procedure GP5 starting from70 ng (0.19
mol) 3 The title compound is synthesized according to general procedure GP3 starting frorn 32¢g

RO el e i e T A T R e
HATU and 3% (18.4 fini) GrRiLgrob- HEthob(ycalb(ﬂhyrhpheEDvaov%htoe scidpupl ot 40,1 i)
from the oépggﬁdﬁér 50 T Byo Thenc 1nag 25 s NeR-gindd s (147 e 61
ng (95% O, hP2 nﬁxtuw\@ﬁgo mL3 f’éﬁmetﬁ@@‘éth‘ané— ard 1671, wéﬁg The reaction mixture
2010/ 122069|3CT/ EP2010/ 055293 Exanp

14-[ 3- (16- And ptarrgsly fair dionh 3t 95 éCth’g@:L):omp@tlhg{ lof plyr fedictmong thyed jnatufel 19 qroorqolhiatoy 1} -

(4-ethyl pi pertgrzallnd t%eyflgmggpremplpa?e is col}Jtc'cted by filtration. The product is purified by

chromatography on silica gel using an DCM/MeOH-mixture (3% MeOH, flow 55
mL/min). Yield: 2.46 g (53%).

15 A-38) 4-[3-(6-Amino-pyridin-3-ylethynyl)-2-ethyl-pyridin-4-yl]-2-fluoro-benzoic acid

/INH2
N
F
N™ X
I/ F
(o]
o

The title compound is synthesized according to general procedure GP4 starting from 2.36 g
(6.3 mmol) 4-[3-(6-Amino-pyridin-3-ylethynyl)-2-ethyl-pyridin-4-yl]-2-fluoro-benzoic
20 acid methyl ester (A-37) using 9.4 mL (9.4 mmoL) IN NaOH in 40 mL THF. The reaction

mixture is stirred for 2h at 95°C. The solvent is removed under reduced pressure, the crude

-30-



The title conmpound is synthesized according to general procedure GP5
starting from 100 ng (0.28 muol)

4-[ 3- ( 6- AxDrrotoppzededi n- 3-yl et hynyl) - 2- et hyl - pyri di n- 4- y1pc2Arhaonsizehzoi c
acid (A-38) using 38 ng (0.33 nmoL) N-ethyl piperazine, 116 ng (0.30 mmol)
HATU and 81 IADPEA iIin 1 nL DM. After conpletion of the reaction, the
reaction 10 mxture is filtered and the product is isolated fromthe
obt ai ned sol ution by RP-HPLC using a H20/ MeOH-gradient. Yield: 36 ng (28%.
MN = 457.6; [MH' = 458; tRet = 1.66 m n Exanple 31:

1514- [ 3- ( 6produtrsgheindipnvig: yhiet ychthe pHis edivgied py b i(dith 13- A)- Phapreopatplireny 1

}-(4-ethyl anone 2010/ 122069PCT/ EP2010/ 055293
The title 88@%%3L fgm§9%t %Eﬁ?gﬁgaﬁW%Fg$%8y¥%;generaI procedure GP5
starting from 100 ng (0. 27 nnnl)
4-[3-(6-Am no-pyridin-3-ylethynyl)-2-ethyl- Eyrldln 4-y1] - 2-chl or obenzoi c
acid (A-40)A-38) hip-toAmjn-@ysglindeylgthymehyet ﬂ-ménl@m%lj 21 ddovpgbgryoBRnaidiol| )
EDC, 72.ny 8 ?ﬁ ﬂHD|) HOBt and 68 ng (0.53 mmol) DIPEA in 1.2 ni DWVF.
After SConp P on of the reaction, the reaction mixture is filtered and the
product is isolated fromthe obt ai ned sol uti on by RP-HPLC using a
H20/ ACN-gradient. Yield: 67 ng (53%. MVN= 474NQ [ MtH] = 474/ 476; tRet =
1.73 m n Exanple 32: |
1014-[ 2- Et hy1l- 3- ( 6- net hyl ami no- pyri ¢'n- 3-ydemhynyl) - pyri di n-4-y1] - 2-f | uor o-
phenyl}-(4- ethyl-piperazin-1-yl)-n&the#fone H N The title conpound is
synt hesi zed according to general procedure GP5 starting from 100 ng (0. 28
mvol ) 4-[2-Ethyl-3-(6-nethyl ani no-j G TR3 erthynyl) pyridin-4-yl]-2- 15
fl uoro-benzoic acid (A-46) using 55 I A 3omoL) N-ethyl piperazine, 101
nmyg (0.27 mol) HATU and 50 A DIPEA in 1.5 DMF. After conpletion of the
reaction, the reaction mixture is filtered@nd the product is |solated from
E ggo Obt al n Sglle%tolnfpgwb 1s§§gpngecf%grd?n§t20%§%%\j_ gqaﬁ%l?rthPSYslta?rltmg frorn Er% g
2010/12206 [ - -
2010172009 SThERGI0LOR6308 PP Sty 2 bmine (A0 i 258
- (4- etlfyl {pl.pemagl) n3-thlpid-4medthewyombosylphsyl boronic acid, 335 rng (O 39 mmol)

Pd,(dba)s, 555 mg (1.2 mmol) X-Phos and 2.7 g (11.6 mmol) K;PO4 in a mixture of

100 mL DME and 20 mL water.. The reaction mixture is stirred under reflux for 4 days.
The DME is removed under reduced pressure and the aqueous is extracted with ethyl
acetate. The organic phase is dried over Na,SOy, filtered and the solvent removed under

15 vacuum. The product is purified by chromatography on silica gel using an DCM/MeOH-
gradient. Yield: 0.59 g (19%).

A-40) 4-[3-(6-Amino-pyridin-3-ylethynyl)-2-ethyl-pyridin-4-yl]-2-chloro-benzoic acid

20

The title compound is synthesized according to general procedure GP4 starting from 1.1 g

(2.8 mmol) 4-[3-(6-Amino-pyridin-3-ylethynyl)-2-ethyl-pyridin-4-yl]-2-chloro-benzoic

-31-



The title conmpound is synthesized according to general procedure GP5
starting from70 ng (0.19 mmol) 4- [3 -(6-Am no -pyridin-3

-yl et hynywp-28toet2bosb - pyri di n-4-yl] -2-met hoxy-b enzoi ¢ a®Cu/Bp201425520%1 ng 42
ng (0.38 nmolL) N-ethyl piperazine, 71 ng (0.19 mmol) HATU and 35 iut (0.21
mmol) DIPEA in 1.0 nL DWF. After conpletion of the reaction, the reaction
10 mxture is filtered and the product is isolated fromthe obtained
solution by RP-HPLC using a H20/ ACN-gradient. Yield: 85 ng (97%9. MN=
469.6; [MH ' = 470; tRet = 1.64 m n Exanple 34:

1514-[ 3-( 6am'¢imcth1z)lyetsted (#/-33) ybiag h%m)(Szilethal) LigHii a mmigtuyd £ LOOf Ly GriEE piveny 1

}-(4- cyclapr azin net hanone WO

o) 125066Bcr s BisasoaieitE of T BREGH TN e CyRd Hadsediesd d6F iRy o
general pr egesliesusIutiinds héidFict vam MR G1aTYo KO 33b8]69é the pH is adjusted to 6 with
4-[3-(6- Am no-pyridi n-3-yl et hynyl) - 2- et hyl - pyri di n-4-y1]-2-f| uor obenzoi c
aci d (A- 38)atysitetha@Bongy Nabl (s patefion. Nﬁl@ym@pﬁ@ip@|pr<mq§teﬁ8a2¢1l¢éted1l39ﬁ#gatpez 37
nmol ) HATU conpl etion of the reaction,
5t he react |“gagger%9\g ﬂﬁ}%g qrgﬁ@n} &é%%ﬁ%%q@mg ’;Z?fu)c is isolated fromthe

obt ai ned sol ut| on by RP-HPLC usi ng a H20/ ACN- gr ad| ent Yield: 30 ng (20% .
MV = 469. 6; H} = 470; tRet = 1.82 mn Exanp

1014- [ 3- (eAe;fHMy MA@IRO@yyxdé@ﬁyxﬂsftbynw@rﬁpylWﬂfllar%yulym]et@xwhwmc pheny1
p-14- (tetry @Wﬂ@ﬁgﬂﬁ@lﬂ 4-y1) - pi perazin-1-yl pnet hanone NH, 0 The title
conpound i s synthésized according to general pr ocedure GP5 starting from
320 ng (0.89 nmmol)

4-1 3- (6- Ami no- pyri di n-3-yl et hynyl) -

pi perazine, 370 ng (0.97 nmol) HATP and 258|iut DIPEA in 3 nL DMF. After
conpl etion of the reaction, the reagehga@Xture is filtered and the
product is isolated fromt he obtai ned § by RP-HPLC using a

H20/ MeOH-gradient. Yield: 90 ng (20% . 13.6; [MH = 514; tRet = 1.62
mn WO 2010/ 122069PCT/ EP2010/ 055293 Exanpl@ 36:
14-[ 3- (6- Am no- pyri di n-3-yl et hynyl) - 2- et hyl - pyri di n-4-y1] - 2- chl or o- pheny1l} -
(4- noripholTihn-t4leydompoped iscynthesigdd aqeetdiagtongentral chedﬁlfhé}ﬁﬁ staru‘ngdwp@mmg i S

synt hesi 26?5 %5006 | Ij(%-él(ﬂot%e-? {hyll p?ﬂ&%e}d ﬁlyny ? -pyri 1n-i-yﬁnfnrleo &—]\ %8) usm?g i % g

nmol )

4- [3 (6- Am(TﬂQ-rﬂMBI)dIaJi‘ne%h -emok ca%b&{ﬂwienwfbbmnﬁb ‘hcisdll 13- @r@ QOQQGHMIP
acid (A-40) using é 40 Mo - pi peri1di n-4-yl morphol i ne, 102 ng
(0.53 mmol )Pdagb:a)g,ﬂﬂm@g(( T4 3nmebl X Hh@BtanéﬂeP- 589. ﬁgnmel)désPﬁamM)2Omlb@,mxamel 2
m. 10 DMVF. f tih 0 r

filtered an £Ct§0% Hel 1J{sg S?Ig()eld %dgF? &?)dm ?Y’% nggl%tal%ﬁg %%qu on'% %ehaﬁdﬁPLC

using asH2 @éd‘%ﬁbﬁ gfeaﬁlreb&forewvabﬂls added@hd thd Y9rm iWpteeiiBide ik;collbditéd] by firation.

530/532; tRet = 1.66 nin . ) )
The product is purified by chromatography on silica gel using a DCM/MeOH-gradient.

Yield: 1.07 g (56%).

A-42) 4-[3-(6-Amino-pyridin-3-ylethynyl)-2-ethyl-pyridin-4-yl]-2-methoxy-benzoic

20 acid
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WD 2010/ 122069PCT/ EP2010/ 055293 Exanpl e 37:

14-[ 2- Et hy1- 3- (6- et hyl am no- pyri di n-3-yl et hynyl) - pyri di n-4-y1]-2-fl uoro-ph
enyl}-[ 4-wQtetwabosdr o- pyr an- 4-y1) - pi per azi n- 1- y1Pnet han@o@&/EH2N0/DRR2t i t | e
conmpound i s synthesized according to general procedure GP5 starting from
100 ng (0.27 mmol)

4-[ 2- Et hyl- 3- (6- et hyl am no- pyri di n-3-yl et hynyl) - pyri di n-4-y1] - 2-

fl uoro-benzoic acid (A-46) using 68 ng (0.40 mmol)

t et r ahydr o- pyr an- 4-yl pi per azi ne, 101 ng (0.27 nmol) HATU and 50 iut DI PEA
in 1.5 niL DWVE titlafcompoeming IsgnthonzedfactdrdingOp eggandrilgnpcadnes GB4Astaitmg framtl ez i s

filt d h is.isol f bt ai t by, RP- HPLC
usi ng & HoOF AT BT Er- Apier b e Gy - VBS80S ey
= 1. 81 m n JEganwhel 3 (A-41) usm 24mL (2.4 rnmoL) IN NaOH in 30 mL THF The reaction
151-(4-14-[3-(6-Am no-pyrid % | et hynyl) - 2-ethyl - pyridin-4-y1]-2-fluoro-b
enzoy1} - p|rrpiém<zismnlne99)verem§htn@ﬁ@r cqnmletewszlmw 2 tsoparngproacl 05393 The
e ool o MULAEICAEA AR TRk fe APRFHEL, BE AGELH FuS: bl
4- [ 3- (6- Amiwigh PYM. ctildswévey,l Bt pyst) pReithiek upyih iaaldhnoﬂoy D]CM ahbl um@h@wﬂdjw
acid (A-38)_using {0 36 mmoL) N-acetyl per azi ne, nmol )

HATU and 8fl ‘if%ItonDﬁldéﬁlqnﬁ aroguctppmrecipifaied Ere émqﬁherdfq%éwéw&m%ﬁ oftﬂrrf‘e

reaction 5 t Tl 0 omt he
obt ai ned s utiéléjo g%gq%NL%ﬁéeﬁS@%tggﬁ%ﬂ EECHO Fe%jta]ﬁé( jd)r 69 ng (53%.
MAE 471.5; [N%Fﬂ 472; tRet = 1.52mn Exanple 39

O L AP A DU s B P b (2

accor di ng angﬁggﬁahngmgpgggre GP5 starting fron1320 mg (0.89 mol)
4-[ 3-(6- Am no-pyridi n-3-yl ethynyl)-2-ethyl -pyridin-4-yl1]-2-fluoro- 15

benzoic acid (A-38) using 95 ng (1.06 nmolL) 2-net hoxy nethyl am ne, 370 ny
(0.97 mml ) HATU and 258 | A DIPEA in 3 nL DMVF. y@fter conpletion of the
reaction, the reaction m xture is f||tere-/é|d the product is isolated from
t he obtalned sol ution by RP-HPLC u5|ng/g RONACN- gradi ent. Yield: 130 ny
(34%9. MW= 432.5; [MH = 433; tRein .62/ m n 20 WO
2010/122069PCT/EP2010/055293

The title compound is synthesized according to general procedure GP3 starting from 1.29 g
15 (4.5 mmol) 5-(4-Chloro-2-cthyl-pyridin-3-ylethynyl)-6-cthyl-pyridin-2-ylamine (A-30)
using 1.34 mg (6.8 mmol) 3-Fluoro-4-methoxycarbonylphenyl boronic acid, 1.4 g (0.9
mmol) Pd(PPhs)4 and 1.19 g (8.6 mmol) K,COs in a mixture of 9 mL 1,2-dimethoxyethane
and 2.25 mL water. The reaction mixture is stirred twice for 30 min at 130°C under
microwave irradiation. The product is precipitated by the addition of water, filtered off
20  and purified by chromatography on silica gel using a cyclohexane/ethyl acetate gradient.

Yield: 944 mg (52%).

25
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Tabl e 1: Exanples (cont.) No. Structures Starting material MN[MFill+
t Ret 40 1 2( 355.4 MrH=356 tR=1.62 41 N CH3......... “"HN | CH3 0 C
CH3 375.WOolmi3769t R=1. 61 42 PCT/EP2010/055293

A-44) 4-[3-(6-Amino-2-ethyl-pyridin-3-ylethynyl)-2-ethyl-pyridin-4-yl]-2-fluoro-

benzoic acid

/INH2
N
F
N™ X
I/ F
(o]
o

5  The title compound is synthesized according to general procedure GP4 starting from
944 mg (2.34 mmol) 4-[3-(6-Amino-2-cthyl-pyridin-3-ylethynyl)-2-ethyl-pyridin-4-yl]-2-
fluoro-benzoic acid methyl ester (A-43) using 3.5 mL (3.5 mmoL) IN NaOH in 25 mL
THEF. The reaction mixture is diluted with water and the product extracted with DCM. The
organic phase is separated and the solvent removed under reduced pressure. The crude

10 product is used without further purification. Yield: 945 mg (>100%).

A-45) 4-[2-Ethyl-3-(6-methylamino-pyridin-3-ylethynyl)-pyridin-4-yl]|-2-fluoro-

benzoic acid methyl ester

H
/IN\
N
F
N™ X
'/ F
(o}
(o}
15 -

The title compound is synthesized according to general procedure GP3 starting from
770 mg (2.8 mmol) 5-(4-Chloro-2-cthyl-pyridin-3-ylethynyl)-pyridin-2-yl]-methyl-amine
(A-30) using 841 mg (4.3 mmol) 3-Fluoro-4-methoxycarbonylphenyl boronic acid, 882 mg
(0.57 mmol) Pd(PPhs)s and 752 mg (5.4 mmol) K,CO; in a mixture of 7.5 mL 1,2-
20  dimethoxyethane and 1.5 mL water. The reaction mixture is stirred for 30 min at 180°C

under microwave irradiation. The reaction mixture is filtered off and the product is

-34.



(N i1)(<
A-28 374.4
WO 2010/122069 PCT/EP2010/055293

10

15

20

A-28 432.9 43 1" zz /\u_ _O0O\N\ *Z- 0/ 02/ \O0'f z-
WO 2010/ 122069PCT/ EP2010/ 055293 No. Structures Starting

precipitated from the solution by addition of water. After filtration, the product is purified
by chromatography on silica gel using an DCM/MeOH-gradient. Yield: 850 mg (77%).

A-46) 4-[2-Ethyl-3-(6-methylamino-pyridin-3-ylethynyl)-pyridin-4-yl|-2-fluoro-

benzoic acid

The title compound is synthesized according to general procedure GP4 starting from
850 mg (2.18 mmol) 4-[3-(6-Amino-pyridin-3-ylethynyl)-2-ethyl-pyridin-4-yl]-2-fluoro-
benzoic acid methyl ester (A-45) using 3.3 mL (3.3 mmoL) 1N NaOH in 22 mL THF. The
reaction mixture is stirred for 72h at 65 °C. The product is precipitated by addition of water

and is collected by filtration. Yield after drying: 747 mg (91%).

Examples 1 - 130

The example compounds are synthesized according to the general procedures GP3 (Suzuki
coupling) or GP5-9 (formation of amides or ureas) as outlined above. The appropriate
starting materials required for synthesis can be deduced from the table of the examples. All
uilding blocks and reagents are either commercially available or can be synthesized by

methods well known in literature.
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material MV[MH + tRet 44 CH3..... "... N, 0OC HNO | CH3 N H2 A-28 376.8
45 'z z /\o _0O\\ * z 00 0 z- ' 434.9
WO 2010/122069 PCT/EP2010/055293

Table 1: Examples

Starting

+
material | MY [M+H] tRet

No. Structures

M+H=472/474 | tR=1.75

A-36 | AT20 | i He470/472 | (1.90)

2 A-32 455.5 M+H=456 tR=1.73
M+H=378 tR=1.58

3 A-29 377.5 (258) (1.65)

4 A-32 429.5 M+H=429 tR=1.51
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46 CH3 NO C H3C,NO | CH3 N H2 A-28 390.9 47 NNH N 1 NH2 A-28 275.3
MrH=276 tR=1.19 WO 2010/ 122069PCT/ EP2010/ 055293 No. Structures Starting

mat eri al WV2pMHRRpO69t Ret PCT/EP2010/055293
No. Structures Stamflg MW [M+H]" tRet
material
5 A-28 300.4 M+H=301 tR=1.43
6 A-32 483.6 M-+H=484 tR=1.80
7 A-36 416.9 | M+H=417/419 | tR=1.65
8 A-36 446.0 M+H=446 tR=1.54
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48 NCHL L, NO 2 IIll A-38 497.6 MrH=498 tR=1.89 49 CH3 1 H3c ) HC N CH3
i Ny NH2 11 "-ci O 462.0 50 20 z z/ \u_

WO 2010/122069 PCT/EP2010/055293
No. Structures Stamflg MW [M+H]" tRet
material
9 A-36 500.0 M+H=500 tR=1.85
10 A-36 4329 M+H=433 tR=1.54
11 A-36 390.9 | M+H=391/393 | tR=1.56
A~ NH,
H,C - |N
7
N™ X

12 L A-30 377.5 M+H=378 | tR=1.54

_0

T CH,
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-0ci0OZ2 -Z2 ci,oZ \z [/ 418.5 51 CH3 NO H3CC 2 N. H3CC H3
H2 | 431.5 VWO 2010/ 122069PCT/ EP2010/ 055293 No. Structures Starting
mat eri al WO 2010/122069 PCT/EP2010/055293

No. Structures Stamflg MW [M+H]" tRet

material

13 A-34 437.5 M-+H=438 tR=1.62

14 A-34 356.4 M+H=357 tR=1.43

15 A-34 398.5 M-+H=399 tR=1.42

16 A-34 411.5 M+H=412 tR=1.43
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MV[MFill+ tRet 52 f z z/ \, O . ' [/ \ 00 z- 416.5 53 N/ CH3 .
.- NH, I NCHCcH3 A-38 485.6 MrH=486 t R=1. 83

WO 2010/122069 PCT/EP2010/055293
No. Structures Stamflg MW [M+H]" tRet
material
17 A-30 3144 M+H=315 tR=1.51
A NH,
H,C N
FZ
N~
|
18 A A-30 390.9 M+H=391 tR=1.52
o
Cl __NH
H,C
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54 CH3 N\ 2 414.5 MrH=415 (358) tR=1.32 (1.25) NON) | CH3 \ CH3 |
N, cFi 3 55 OH N

WO 2010/122069 PCT/EP2010/055293
Example 19:
2-{4-[3-(6-Amino-pyridin-3-ylethynyl)-2-ethyl-pyridin-4-yl]-phenyl}-2-methyl-
propionitrile

A NH,
N
.
N Z
\
//N

The title compound is synthesized according to general procedure GP3 starting from
100 mg (0.39 mmol) 5-(4-Chloro-2-ethyl-pyridin-3-ylethynyl)-pyridin-2-ylamine (A-30)
using 110 mg (0.58 mmoL) 4-2(2-cyanopropan-2-yl)benzeneboronic acid 22 mg
(0.02 mmol) Pd(PPhs)4 and 103 mg (0.74 mmol) K,COs in a mixture of 1.0 mL DME and

10 0.2 mL water. The reaction mixture is stirred twice under microwave irradiation at 130°C
for 30 min. After completion of the reaction, water is added and the precipitate is collected
by filtration. The crude product is purified by chromatography on silica gel using a
DCM/MeOH-gradient. Since the product was not obtained in sufficient purity, it was re-
purified by RP-HPLC using a H;O/ACN-gradient. Yield: 30 mg (21%).

15 MW =366.5; [M+H]' = 367; tre = 1.83 min

Example 20:
5-(2,2'-Diethyl-[4,4'|bipyridinyl-3-ylethynyl)-pyridin-2-ylamine

20  The title compound is synthesized according to general procedure GP3 starting from
100 mg (0.39 mmol) 5-(4-Chloro-2-ethyl-pyridin-3-ylethynyl)-pyridin-2-ylamine (A-30)
using 146 mg (~60% purity, 0.58 mmolL) 2-cthyl-pyrid-4-yl boronic acid, 18 mg
(0.02 mmol) Pd,(dba)s, 28 mg (0.06 mmol) XPhos and 107 mg (0.47 mmol) KsPO4 in a
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415.5 MrH=416 (358) tR= 1.35 (1.25) NONO | CH3 N C H3 WO

2010/ 122069PCT/ EP2010/ 055293 No. Structures Starting materi al

MV [MFill+

t Ret 56 GMP 2bl0/1224B94 MrH=344 PCT/EP2010/055293

10

15

20

mixture of 6.0 mL DME. The reaction mixture is stirred twice under microwave irradiation
at 190°C for 300 min. The reaction mixture is concentrated in vaccuo and the crude
product is purified by chromatography on silica gel using a DCM/MeOH-gradient. Yield: 9
mg (7%).

MW = 328.4; [M+H]" = 329; tge = 1.61min

Example 21:
5-(2-Ethyl-2',6'-dimethyl-[4,4'|bipyridinyl-3-ylethynyl)-pyridin-2-ylamine

The title compound is synthesized according to general procedure GP3 starting from
100 mg (0.39 mmol) 5-(4-Chloro-2-ethyl-pyridin-3-ylethynyl)-pyridin-2-ylamine (A-30)
using 88 mg (0.58 mmoL) 2,6-dimethyl-pyrid-4-yl boronic acid, 18 mg (0.02 mmol)
Pd,(dba)s, 28 mg (0.06 mmol) XPhos and 107 mg (0.47 mmol) K;PO4 in a mixture of
6.0 mL DME. The reaction mixture is stirred twice under microwave irradiation at 190°C
for 300 min. The reaction mixture is concentrated in vaccuo and the crude product is
purified by chromatography on silica gel using a DCM/MeOH-gradient. Yield: 17 mg
(14%).

MW = 328.4; [M+H]" = 329; tge = 1.61min

Example 22:
5-(6-Cyclopropyl-2'-ethyl-[3,4'|bipyridinyl-3'-ylethynyl)-pyridin-2-ylamine
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tR=1.30 N NONCH H 57 CH N 357.4 MrH=358 tR=1.25 N N 01\I[-CH,

C'_L

10

15

20

58 nNH2 CI-)N N\ N Ni
WO 2010/122069 PCT/EP2010/055293

The title compound is synthesized according to general procedure GP3 starting from
150 mg (0.58 mmol) 5-(4-Chloro-2-ethyl-pyridin-3-ylethynyl)-pyridin-2-ylamine (A-30)
using 142 mg (0.87 mmoL) 2-cyclopropyl-pyrid-5-yl boronic acid, 4.5 mg (0.03 mmol)
Pd(PPhs)4 and 154 mg (1.11 mmol) K,COs in a mixture of 6.0 mL DME and 1.5 mL water.
The reaction mixture is stirred twice under microwave irradiation at 150°C for 120 min.
The reaction mixture is concentrated in vaccuo and the crude product is purified by
chromatography on silica gel using a DCM/MeOH-gradient. Yield: 68 mg (34%).

MW = 340.4; [M+H]" = 341; tge = 1.51min

Example 23:
5-(2'-Ethyl-6-trifluoromethyl-[3,4'|bipyridinyl-3'-ylethynyl)-pyridin-2-ylamine

The title compound is synthesized according to general procedure GP3 starting from
150 mg (0.58 mmol) 5-(4-Chloro-2-ethyl-pyridin-3-ylethynyl)-pyridin-2-ylamine (A-30)
using 167 mg (0.87 mmoL) 2-trifluoromethyl-pyrid-5-yl boronic acid, 4.5 mg (0.03 mmol)
Pd(PPhs)4 and 154 mg (1.11 mmol) K,COs in a mixture of 6.0 mL DME and 1.5 mL water.
The reaction mixture is stirred twice under microwave irradiation at 150°C for 120 min.
The reaction mixture is concentrated in vaccuo and the crude product is purified by
chromatography on silica gel using a DCM/MeOH-gradient. Yield: 15 mg (7%).

MW = 368.4; [M+H]" = 369; tge; = 1.56 min
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\ CH3 A-28 289.3 M+H=290 (497) tR=1.23 (1.53) 59 ..... ,.NH2 | OH3...NNO F

..CH3 Ns CH3 443.5 MtH=444 tR=1.49 WO 2010/ 122069PCT/ EP2010/ 055293 No.
Struct ur e8030awv2Reeg material MV[MFill+ tRet 60 NH2 1 PCT/EP2010/055293

Example 24:
{4-[3-(6-Amino-pyridin-3-ylethynyl)-2-ethyl-pyridin-4-yl]-2-fluoro-phenyl}-

morpholin-4-yl-methanone

/INH2
N
Y 4
N™ X
I/ F
(o)

N
()
The title compound is synthesized according to general procedure GP5 starting from
120 mg (0.33 mmol) 4-[3-(6-Amino-pyridin-3-ylethynyl)-2-ethyl-pyridin-4-yl]-2-fluoro-
benzoic acid (A-38) using 43 mg (0.50 mmoL) morpholine, 139 mg (0.37 mmol) HATU
and 96 uL DIEA in 1.2 mL DMF. After completion of the reaction, DMF is removed under
10 reduced pressure and the product is purified by chromatography on silica gel using a
DCM/MeOH-gradient. Yield: 66 mg (46%).
MW = 430.5; [M+H] = 431; tre = 1.60min

Example 25:
15 {4-[3-(6-Amino-pyridin-3-ylethynyl)-2-ethyl-pyridin-4-yl|-2-fluoro-phenyl}-piperazin-

1-yl-methanone

/INH2
N
Y 4
N™ X
I/ F
(o)

5

The title compound is synthesized according to general procedure GPS5 starting from

100 mg (0.28 mmol) 4-[3-(6-Amino-pyridin-3-ylethynyl)-2-ethyl-pyridin-4-yl]-2-fluoro-

-44-



CH3N N,

O HONOI CH3 404.4 WH=405 tR=1.30 61 Z2° Z _z Z2 \ \N\Z001i O

Z - 418.5 MrH=419 tR=1.35 62 ,..,.NH2 | CH3\ N N 40 CH3 LiCH3 471.6

10

15

WO 2010/122069 PCT/EP2010/055293

benzoic acid (A-38) using 29 mg (0.33 mmoL) piperazine, 116 mg (0.30 mmol) HATU
and 81 uL. DIPEA in 1 mL DMF. After completion of the reaction, the reaction mixture is
filtered and the product is isolated from the obtained solution by RP-HPLC using a
H,0/MeOH-gradient. Yield: 8 mg (6%).

MW = 429.5; [M+H]" = 430; tre = 1.29 min

Example 26:
{4-[3-(6-Amino-pyridin-3-ylethynyl)-2-ethyl-pyridin-4-yl]-2-fluoro-phenyl}-(4-

methyl-piperazin-1-yl)-methanone

/INH2
N
4
N™ X
I/ F
(o]

N
ET]
The title compound is synthesized according to general procedure GP5 starting from
120 mg (0.33 mmol) 4-[3-(6-Amino-pyridin-3-ylethynyl)-2-ethyl-pyridin-4-yl]-2-fluoro-
benzoic acid (A-38) using 55 uL (0.50 mmoL) N-methyl piperazine, 139 mg (0.37 mmol)
HATU and 96 uLL DIPEA in 1.2 mL DMF. After completion of the reaction, the reaction
mixture is filtered and the product is isolated from the obtained solution by RP-HPLC

using a H,O/MeOH-gradient. Yield: 55 mg (37%).
MW = 443.5; [M+H]" = 444; tpe = 1.68 min
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MrH=472 tR=1.59 63 NHI12 C-13 NF O -N cH3 H3cC H3 485.6 MrH=486 t R=1. 69
WO 2010/ 122069PCT/ EP2010/ 055293 No. Structures Starting material MV [ M-H +
t Ret 64 NwD 2CH/13%6N N 1 ce N3SIF NO i CH3 471.6 PCT/EP2010/055293

Example 27:
{4-[3-(6-Amino-pyridin-3-ylethynyl)-2-ethyl-pyridin-4-yl]-2-chloro-phenyl}-(4-

methyl-piperazin-1-yl)-methanone

(0]
N

ETJ
The title compound is synthesized according to general procedure GP5 starting from

100 mg (0.27 mmol) 4-[3-(6-Amino-pyridin-3-ylethynyl)-2-ethyl-pyridin-4-yl]-2-chloro-
benzoic acid (A-40) using 40 mg (0.40 mmoL) N-methyl piperazine, 102 mg (0.53 mmol)
EDC, 72 mg (0.53 mmol) HOBt and 68 mg (0.53 mmol) DIPEA in 1.2 mL DMF. After

10 completion of the reaction, the reaction mixture is filtered and the product is isolated from

the obtained solution by RP-HPLC using a H;O/ACN-gradient. Yield: 66 mg (54%).
MW = 460.0; [M+H] = 460/62; tge; = 1.64 min

Example 28:
15  {4-|2-Ethyl-3-(6-methylamino-pyridin-3-ylethynyl)-pyridin-4-yl]-2-fluoro-phenyl}-(4-

methyl-piperazin-1-yl)-methanone

H
/IN\
~_N

4

N™ X

L F
o

)
N
I
The title compound is synthesized according to general procedure GP5 starting from

100 mg (0.27 mmol) 4-[2-Ethyl-3-(6-methylamino-pyridin-3-ylethynyl)-pyridin-4-yl]-2-
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MrH=472 tR=1.56 65 NH2 | CH3N N1 ---ith lir F..O0O H3 HBC,N 471.6
MrH=472 tR=1.57 66 NH2 /\ N --/ H3C// \N/ CH3 cr, N, 425.5 MrH=426
t R=1. 65 oyoNBiR/12206N -/ H3C// NN 399.5 PCT/EP2010/055293

10

15

fluoro-benzoic acid (A-46) using 50 uL (0.45 mmoL) N-methyl piperazine, 101 mg
(0.27 mmol) HATU and 50 uL (0.29 mmol) DIPEA in 1.5 mL DMF. After completion of
the reaction, the reaction mixture is filtered and the product is isolated from the obtained
solution by RP-HPLC using a H,O/ACN-gradient. Yield: 70 mg (58%).

MW = 457.6; [M+H]" = 458; tre = 1.70 min

Example 29:
{4-[3-(6-Amino-pyridin-3-ylethynyl)-2-ethyl-pyridin-4-yl]-2-methoxy-phenyl}-(4-

methyl-piperazin-1-yl)-methanone

(0]
N

ETJ
The title compound is synthesized according to general procedure GP5 starting from 70 mg
(0.19 mmol) 4-[3-(6-Amino-pyridin-3-ylethynyl)-2-ethyl-pyridin-4-yl]-2-methoxy-benzoic
acid (A-42) using 42 pL (0.38 mmoL) N-methyl piperazine, 71 mg (0.19 mmol) HATU
and 35 uL (0.21 mmol) DIPEA in 1.0 mL DMF. After completion of the reaction, the
reaction mixture is filtered and the product is isolated from the obtained solution by RP-

HPLC using a HO/ACN-gradient. Yield: 81 mg (95%).
MW = 455.6; [M+H]" = 456; tre = 1.57 min
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29M+H=400 tR=1.29 WO 2010/ 122069PCT/ EP2010/ 055293 No. Structures Starting
material MNV[MrH + tRet 68 NH2 / /N HC ' N NH CH, 387.4 M+H=388 tR=1.44 69
NH2 // NJ wiB@h10/2229069/ - N N It 412.5 MrH=413 tR=1.30 PCT/EP2010/055293

Example 30:
{4-[3-(6-Amino-pyridin-3-ylethynyl)-2-ethyl-pyridin-4-yl]-2-fluoro-phenyl}-(4-ethyl-

piperazin-1-yl)-methanone

/I 2
N
V4
N™ X
I/ F
(0]

)

N
The title compound is synthesized according to general procedure GP5 starting from
100 mg (0.28 mmol) 4-[3-(6-Amino-pyridin-3-ylethynyl)-2-ethyl-pyridin-4-yl]-2-fluoro-
benzoic acid (A-38) using 38 mg (0.33 mmoL) N-ethyl piperazine, 116 mg (0.30 mmol)
HATU and 81 uLL DIPEA in 1 mL DMF. After completion of the reaction, the reaction
10  mixture is filtered and the product is isolated from the obtained solution by RP-HPLC

using a H,O/MeOH-gradient. Yield: 36 mg (28%).
MW = 457.6; [M+H]" = 458; tre = 1.66 min

Example 31:
15 {4-[3-(6-Amino-pyridin-3-ylethynyl)-2-ethyl-pyridin-4-yl|-2-chloro-phenyl}-(4-ethyl-

piperazin-1-yl)-methanone
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70 NH2 \/1\J H3C, \r -N To , N CH3 O | CH3 401.5 MrH=402 tR=1.35 71 NH2 (N
--/ Hd/ )- NIN/I / COH HCN.........", -.......... "A CH £  428.5
MtH=429 tWe20B82122060 2010/ 122069PCT/ EP2010/ 055293 No. St POTIRRPRES/055293

The title compound is synthesized according to general procedure GPS5 starting from
100 mg (0.27 mmol) 4-[3-(6-Amino-pyridin-3-ylethynyl)-2-ethyl-pyridin-4-yl]-2-chloro-
benzoic acid (A-40) using 40 mg (0.40 mmoL) N-ethyl piperazine, 102 mg (0.53 mmol)
EDC, 72 mg (0.53 mmol) HOBt and 68 mg (0.53 mmol) DIPEA in 1.2 mL DMF. After

5  completion of the reaction, the reaction mixture is filtered and the product is isolated from
the obtained solution by RP-HPLC using a H;O/ACN-gradient. Yield: 67 mg (53%).
MW = 474.0; [M+H]'" = 474/476; tre = 1.73 min

Example 32:
10  {4-|2-Ethyl-3-(6-methylamino-pyridin-3-ylethynyl)-pyridin-4-yl]-2-fluoro-phenyl}-(4-
ethyl-piperazin-1-yl)-methanone

H
& NS
N
V5
N™ X
I/ F
(0]

)

N
The title compound is synthesized according to general procedure GP5 starting from
100 mg (0.28 mmol) 4-[2-Ethyl-3-(6-methylamino-pyridin-3-ylethynyl)-pyridin-4-yl]-2-
15 fluoro-benzoic acid (A-46) using 55 uL (0.33 mmoL) N-ethyl piperazine, 101 mg (0.27
mmol) HATU and 50 uL DIPEA in 1.5 mL DMF. After completion of the reaction, the
reaction mixture is filtered and the product is isolated from the obtained solution by RP-

HPLC using a HO/ACN-gradient. Yield: 82 mg (65%).
MW = 471.6; [M+H]" = 472; tre = 1.79 min
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Starting material MW[MH + tRet 72 NH, /\ N-/ HC NN/ ?2.,"/ 397.5

MFH=398 tR=1.47 73 CH312 NN '-- W 1r FFN---...--- N CH3 A-38 471.6
MtH=472 tWe202127669. . , , NH2 PCT/EP2010/055293
Example 33:

{4-[3-(6-Amino-pyridin-3-ylethynyl)-2-ethyl-pyridin-4-yl]-2-methoxy-phenyl}-(4-

ethyl-piperazin-1-yl)-methanone

0]
)
N
The title compound is synthesized according to general procedure GP5 starting from 70 mg
(0.19 mmol) 4-[3-(6-Amino-pyridin-3-ylethynyl)-2-ethyl-pyridin-4-yl]-2-methoxy-benzoic

acid (A-42) using 42 mg (0.38 mmoL) N-ethyl piperazine, 71 mg (0.19 mmol) HATU and

35 uL (0.21 mmol) DIPEA in 1.0 mL DMF. After completion of the reaction, the reaction

10  mixture is filtered and the product is isolated from the obtained solution by RP-HPLC

using a H,O/ACN-gradient. Yield: 85 mg (97%).
MW = 469.6; [M+H]" = 470; tre = 1.64 min

Example 34:
15  {4-|3-(6-Amino-pyridin-3-ylethynyl)-2-ethyl-pyridin-4-yl]-2-fluoro-phenyl}-(4-
cyclopropyl-piperazin-1-yl)-methanone
NH

7 | 2
N
Z
N\/
I/ F
(0]
o
N
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CH3 NN/ I ".."NH2 A-38 483.6 MrH=484 tR=1.78 75 CH3l .N/ N/ 1101 FHN O
| CH3 A-38 418.5 MrH=419 tR=1.58 WD 2010/ 122069PCT/ EP2010/ 055293 No.
St ruct ur 80 208¢12eG6PNg mat eri al PCT/EP2010/055293

The title compound is synthesized according to general procedure GPS5 starting from

120 mg (0.33 mmol) 4-[3-(6-Amino-pyridin-3-ylethynyl)-2-ethyl-pyridin-4-yl]-2-fluoro-

benzoic acid (A-38) using 63 mg (0.50 mmoL) N-cyclopropyl piperazine, 139 mg

(0.37 mmol) HATU and 96 uL DIPEA in 1.2 mL. DMF. After completion of the reaction,
5  the reaction mixture is filtered and the product is isolated from the obtained solution by

RP-HPLC using a H;O/ACN-gradient. Yield: 30 mg (20%).

MW = 469.6; [M+H]" = 470; tre = 1.82 min

Example 35:
10  {4-|3-(6-Amino-pyridin-3-ylethynyl)-2-ethyl-pyridin-4-yl]-2-fluoro-phenyl}-[4-
(tetrahydro-pyran-4-yl)-piperazin-1-yl]-methanone

/INH2
N
F
N™ X
I/ F
(o)

N

)

0
The title compound is synthesized according to general procedure GP5 starting from
320 mg (0.89 mmol) 4-[3-(6-Amino-pyridin-3-ylethynyl)-2-ethyl-pyridin-4-yl]-2-fluoro-

15 Dbenzoic acid (A-38) using 181 mg (1.06 mmoL) I-tetrahydro-pyran-4-yl piperazine,

370 mg (0.97 mmol) HATU and 258 uL. DIPEA in 3 mL DMF. After completion of the
reaction, the reaction mixture is filtered and the product is isolated from the obtained
solution by RP-HPLC using a H,O/MeOH-gradient. Yield: 90 mg (20%).
MW = 513.6; [M+H]" = 514; tre = 1.62 min
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MV[MFil]+ tRet 76 / OH3 / NS FC 1| N NH2 A-38 444.5 MrH=445 tR=1.58 77 o
I\ z - A-38 457.6 MrH=458 tR=1.58 78 CH -.. / N/
WO 2010/122069 PCT/EP2010/055293

Example 36:
{4-[3-(6-Amino-pyridin-3-ylethynyl)-2-ethyl-pyridin-4-yl]-2-chloro-phenyl}-(4-
morpholin-4-yl-piperidin-1-yl)-methanone

)

The title compound is synthesized according to general procedure GP5 starting from

100 mg (0.27 mmol) 4-[3-(6-Amino-pyridin-3-ylethynyl)-2-ethyl-pyridin-4-yl]-2-chloro-

benzoic acid (A-40) using 68 mg (0.40 mmoL) 4-piperidin-4-yl morpholine, 102 mg

(0.53 mmol) EDC, 72 mg (0.53 mmol) HOBt and 68 mg (0.53 mmol) DIPEA in 1.2 mL
10  DMF. After completion of the reaction, the reaction mixture is filtered and the product is

isolated from the obtained solution by RP-HPLC using a H,O/ACN-gradient. Yield: 73 mg

(51%).

MW = 530.1; [M+H]" = 530/532; tret = 1.66 min
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IWF H3C,o | No NH A-38 458.5 MrH=459 tR=1.68 79 i" zI'' _zO

z/ >L() 6\ /\ 1 O/ \ z- A-38 458.5 MtH=459 tR=1.56 WO

2010/ 122060RCIVIER®O10/ 055293 No. Structures Starting naPETiERROINDEI2DS Fi | | +
t Ret 80

Example 37:
{4-[2-Ethyl-3-(6-methylamino-pyridin-3-ylethynyl)-pyridin-4-yl|-2-fluoro-phenyl}-[4-
(tetrahydro-pyran-4-yl)-piperazin-1-yl]-methanone

@

5 o

The title compound is synthesized according to general procedure GP5 starting from
100 mg (0.27 mmol) 4-[2-Ethyl-3-(6-methylamino-pyridin-3-ylethynyl)-pyridin-4-yl]-2-
fluoro-benzoic acid (A-46) using 68 mg (0.40 mmoL) tetrahydro-pyran-4-yl piperazine,
101 mg (0.27 mmol) HATU and 50 uLL DIPEA in 1.5 mL DMF. After completion of the

10 reaction, the reaction mixture is filtered and the product is isolated from the obtained
solution by RP-HPLC using a H,O/ACN-gradient. Yield: 59 mg (42%).
MW = 527.6; [M+H]" = 528; tre = 1.81 min

Example 38:
15 1-(4-{4-[3-(6-Amino-pyridin-3-ylethynyl)-2-ethyl-pyridin-4-yl]-2-fluoro-benzoyl}-

piperazin-1-yl)-ethanone

/I 2
N
F
N™ X
I/ F
(0]



2z _z0O\N /\V f 0O/ \ z- A-38 444.5 MrH=445 tR=1.49 81 NH, CH N %N/ W
A-38 471.6 MrH=472 tR=1.75 82 NH2 CH INN ---- ,--1e0 N) H3CO A-38 487.6
MrH=488 WO 2010/122069 PCT/EP2010/055293

The title compound is synthesized according to general procedure GPS5 starting from

100 mg (0.28 mmol) 4-[3-(6-Amino-pyridin-3-ylethynyl)-2-ethyl-pyridin-4-yl]-2-fluoro-

benzoic acid (A-38) using 46 mg (0.36 mmoL) N-acetyl piperazine, 116 mg (0.30 mmol)

HATU and 81 uL DIPEA in 1 mL DMF. After completion of the reaction, the reaction
5  mixture is filtered and the product is isolated from the obtained solution by RP-HPLC

using a HO/ACN-gradient. Yield: 69 mg (53%).

MW = 471.5; [M+H] = 472; tre = 1.52min

Example 39:
10  4-[3-(6-Amino-pyridin-3-ylethynyl)-2-ethyl-pyridin-4-yl]-2-fluoro-/V-(2-methoxy-
ethyl)-V-methyl-benzamide

/INH2
N
F
N™ X
I/ F
(o]
/N\L
(o]

The title compound is synthesized according to general procedure GPS5 starting from
320 mg (0.89 mmol) 4-[3-(6-Amino-pyridin-3-ylethynyl)-2-ethyl-pyridin-4-yl]-2-fluoro-
15 Dbenzoic acid (A-38) using 95 mg (1.06 mmoL) 2-methoxy methylamine, 370 mg
(0.97 mmol) HATU and 258 uL. DIPEA in 3 mL DMF. After completion of the reaction,
the reaction mixture is filtered and the product is isolated from the obtained solution by
RP-HPLC using a H;O/ACN-gradient. Yield: 130 mg (34%).
MW =432.5; [M+H]" = 433; tre = 1.62 min
20
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tR=1.62 83 NH rCH3N F, N 0 H300H3 A-38 514.6 VB1HUJ(0188 PAl tR=1.54 WO

2010/ 122069PCT/ EP2010/ 055293 No. Structures Starting material MV[MFil]+
t Ret 84 GMB 2blo/12R069. . . . . .. ,2A\NCH3 Is OCI NH PCT/EP2010/055293
Table 1: Examples (cont.)
No. Structures Stamflg MW [M+H]" tRet
material

40 355.4 M+H=356 tR=1.62

41 375.9 M+H=376 tR=1.61

42 A-28 432.9

43 A-28 374.4
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| CH3 NH2 390.9 MtH=391 tR=1.45 85 ~-I\\ \ / Ocn=00\\ 41 zZz . " 377.5
MrH=378 tR=1.47 86 2 \ / 0Cr) II Z-0\\ . O /\ 404. 9
MrH=405 tWe2oBb280691 Z Z co0 PCT/EP2010/055293
Starting +
No. Structures . MW [M+H] tRet
material
44 A-28 376.8
45 434.9
46 A-28 390.9
47 A-28 275.3 M+H=276 tR=1.19
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NN\ /0 U=00\\ Z/\ 0 Z In
2010/ 122069PCT/ EP2010/ 055293 No. Structures Starting materi al

391.5 MFH=392 tR=1.58 WO

t Ret 88 NwR 2010H2@H9\ N NCH3 OH N, C H3 Cl

MV [MFill+

404. 9 MrH=40PCT/EP2010/055293

No. Structures Stamflg MW [M+H]" tRet
material
48 A-38 497.6 M+H=498 tR=1.89
49 462.0
50 418.5
51 431.5
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tR=1.56 89 NH2 1 CH3\ N NCH3 0 317.4 MrH=318 tR=1.73 90 2 z _z0 \/u _Z \>
c ) /\ z - A-38 483.6 MrH=484 tR=1.75 91 2 z zo \/u _zz \\ *\ 20

I\

\\

WO 2010/122069 PCT/EP2010/055293
No. Structures Stamflg MW [M+H]" tRet
material
52 416.5
53 A-38 485.6 M+H=486 tR=1.83
_ tR=1.32
54 414 .5 M+H=415 (358) (1.25)
_ tR=1.35
55 4155 | M+H=416(358) | (] oo
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z- A-38 469.6 MrH=470 tR=1.68 WD 2010/ 122069PCT/ EP2010/ 055293 No.
Structures Starting material MV[MFill+ tRet 92 NHCH 12 NN O O NNCHO

CH3 A- 38 w0208)/19Rtde516 tR=1.74 93 NH2 CH, .-..,N/ N PCT/EP2010/055293
No. Structures Stamflg MW [M+H]" tRet
material
56 343.4 M+H=344 tR=1.30
57 357.4 M+H=358 tR=1.25
_ tR=1.23
58 A-28 2803 | M+H=200 (497)| T pS
59 4435 M+H=444 tR=1.49
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/ 1ro CNOH 3 H3CCH3 A-38 485.6 M+rH=486 tR=1.80 94 NH2 CH3l % ,N/ N 400 H3c
H3C) A-38 471.6 MHH=472 tR=1.70 95 NH2 CH31 \ N/ N O G \i\--cH3 i CH3 CH3

A- 38 WO 2010/122069 PCT/EP2010/055293
tartin
No. Structures S ng MW [M+H]" tRet
material
60 404 .4 M+H=405 tR=1.30
61 418.5 M+H=419 tR=1.35
62 471.6 M+H=472 tR=1.59
63 485.6 M+H=486 tR=1.69
N
HSC/LCHS
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471.6 MrH=472 tR=1.66 WD 2010/ 122069PCT/ EP2010/ 055293 No.

Starting materi al

MV[MFill+ tRet 96 i- fO _z c.,

A- 38 457.8WO0NpHe289t R=1. 62 97 N CH, H NH2chirai |

i \/, 0z

Structures
zci 0/ \ z-

N F  PCT/EP2010/055293

No. Structures Stamflg MW [M+H]" tRet
material
64 471.6 M+H=472 tR=1.56
65 471.6 M+H=472 tR=1.57
66 4255 M+H=426 tR=1.65
67 399.5 29M+H=400 tR=1.29
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1.0 N-- CH A 38 455.5 MrH=456 (389) tR=1.50 (1.56) 98 Cl-1 |

NH3Chi r al

----3.N S A-38 535.6 MrH=536 tR=1.91 99 NHZ2 1 .NO "1 CH3 F 446.5
WO 2010/122069 PCT/EP2010/055293
Starting +
No. Structures material MW [M+H] tRet
68 387.4 M+H=388 tR=1.44
69 412.5 M+H=413 tR=1.30
70 401.5 M+H=402 tR=1.35
71 428.5 M+H=429 tR=1.39
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WO 2010/ 122069PCT/ EP2010/ 055293 No. Structures Starting material MN[ MHH] +
tRet 100 f z zco |l /--\ in\/ Oz z-0in. u_ 0/ \ z- 457.6 MtH=458 tR=1. 62

101 NH2 GMOD 2040/12Db6d N-CH3 400 3 471.6 MrH=472 PCT/EP2010/055293
No. Structures Stamflg MW [M+H]" tRet
material
72 397.5 M+H=398 tR=1.47
73 A-38 471.6 M+H=472 tR=1.79
74 A-38 483.6 M+H=484 tR=1.78
75 A-38 418.5 M+H=419 tR=1.58

-63-



tR=1.70 102 NH2 CH, ,..... N/ / N.',.CH3 400 ....k.0 H3 H3CCH3 499.6
M-H=500 tR=1.86 103 NH2 CH3l , N/ N---CH3 io0O F, NHO CH3 501.6
MrH=502 tWe20B812206@ 2010/ 122069PCT/ EP2010/ 055293 No. PCT/EP2010/055293

No. Structures Stamflg MW [M+H]" tRet
material
76 A-38 444 5 M+H=445 tR=1.58
77 A-38 457 .6 M+H=458 tR=1.58
78 A-38 458.5 M+H=459 tR=1.68
79 A-38 458.5 M+H=459 tR=1.56
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Structures Starting material MN[MH + tRet 104 z-iz- \ z )=z \- zi
A-38 485.6 MHH=486 tR=1.51 105 CH3 N1\ N/ / 1-1,C. F NH2 444.5
WO 2010/122069 PCT/EP2010/055293
Starting +
No. Structures material MW [M+H] tRet
80 A-38 444.5 M+H=445 tR=1.49
81 A-38 471.6 M+H=472 tR=1.75
82 A-38 487.6 M+H=488 tR=1.62
83 A-38 514.6 VB1HFEJA’?°188 tR=1.54

-65-

0



MrH=445 tR=1.57 106 z" z Z0 \ /u_Z Z-0 On\__/ \\ 2 41/ \0O "' Z- 457.6
MrH=458 tR=1.57 107 NCH3 , | 1 NNF F H2 A28 354.3 MrH=355 tR=1.61 WO
2010/ 122080RCIVER®BO10/ 055293 No. Structures Starting PCT/EP2010/055293

No. Structures Stamflg MW [M+H]" tRet
material
84 390.9 M+H=391 tR=1.45
85 3775 M+H=378 tR=1.47
86 404.9 M+H=405 tR=1.55
87 391.5 M+H=392 tR=1.58
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material MN[MFil]+ tRet 108 NH2 / 1 CH 3N N | A-28 326.4 MrH=327 tR=1.57

V 109 NH2 1 CHN/ N H CF 40 <c¢cl15 428.5 M+H=429
WO 2010/122069 PCT/EP2010/055293
No. Structures Stamflg MW [M+H]" tRet
material

88 404.9 M+H=405 tR=1.56
89 317.4 M+H=318 tR=1.73
90 A-38 483.6 M+H=484 tR=1.75
91 A-38 469.6 M+H=470 tR=1.68
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tR=1.70 110 _zO LIZ Z- o/ /| | z- 483.6 MrH=484 tR=1.77 111 20 \ Z Z-0 U_
[ 443.5 MtH=444 tR=1.50 WO 2010/ 122069PCT/ EP2010/ 055293 No. Structures

St arti ng waterw2kosdAWW [ MtH] + t Ret 112 Nit CH3y N PCT/EP2010/055293
No. Structures Stamflg MW [M+H]" tRet
material
92 A-38 515.6 M+H=516 tR=1.74
93 A-38 485.6 M+H=486 tR=1.80
94 A-38 471.6 M+H=472 tR=1.70
95 A-38 471.6 M+H=472 tR=1.66
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LICH3 )O Il 513.6 MrH=514 tR=1.63 113 11iti\i"'NE12 CH3 1 N'CH3 [110 11 F

HO CH3 487.6 MrH=488 tR=1.56 114 NH2 | CH3-.., N N, CH3 Oo ....k.0 H3
H3CCH3 A86.2610Meké6486 t R=1. 77 115 PCT/EP2010/055293
No. Structures Stamflg MW [M+H]" tRet
material
NH2
N
F
96 o A-38 457.6 M+H=458 tR=1.62
(.
N™ “CH,
CH3
NH_,Chiral
_ tR=1.50
97 A-38 455.5 M+H=456 (389) (1.56)
NHQChiraI
98 A-38 535.6 M+H=536 tR=1.91
99 446.5
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-NH2 | CH3\ NNCH3 o0 3 457.6 MrH=458 tR=1.60 WD
2010/ 122069PCT/ EP2010/ 055293 No. Structures Starting material MN[MHH| +
t Ret 116 wiol2biodkRo6€H3 N / N -- 40 (C H3 H3CC H3 A-46 499CH/HMN1658:293 R=1. 97

No. Structures Stamflg MW [M+H]" tRet
material

100 457 .6 M+H=458 tR=1.62

101 471.6 M+H=472 tR=1.70

102 499.6 M+H=500 tR=1.86

103 501.6 M+H=502 tR=1.64
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117 i 0i 20\ zx U\ zz\ / V' \\ ZO\
tR=1.92 118 HN.O H3 CF-I3 N/ N/

_z =l A-46 497.6 MrH=498
| WA-46 485.6 MrH=486 tR=1.90 119

WO 2010/122069 PCT/EP2010/055293
tartin
No. Structures S ng MW [M+H]" tRet
material
104 A-38 485.6 M+H=486 tR=1.51
105 444 .5 M+H=445 tR=1.57
106 457.6 M+H=458 tR=1.57
N
CH,
107 A-28 354.3 M+H=355 tR=1.61
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Hrd-1,----- 1INN,CH3 r\U O N O0,CH3 A-46 501.6 MrH=502 tR=1.75 WO

2010/ 122069PCT/ EP2010/ 055293 No. Structures Starting material MV [ M-H| +
t Ret 120 WO 2010/22062/ - - - - - \/\---\\ ¢c.,* u_"' o/ \ z- RCHAP2010/055293
No. Structures Stamflg MW [M+H]" tRet
material
108 A-28 326.4 M+H=327 tR=1.57
109 428.5 M+H=429 tR=1.70
110 483.6 M+H=484 tR=1.77
111 443.5 M+H=444 tR=1.50
N
CH,

72



442.5 MrH=443 tR=1.79 121 N NH2 CH31 \ N/ / H3C ..... 40 A-44 458.5 MrH=459
tR=1.69 122 N NH2 CH3l ., N H3C 400 A-44 497.6 MrH=498 t R=1.88 123 H3c N NH2

\' N CH3 WO 2010/122069 PCT/EP2010/055293
tartin
No. Structures S ng MW [M+H]" tRet
material
112 513.6 M+H=514 tR=1.63
113 487.6 M+H=488 tR=1.56
114 485.6 M+H=486 tR=1.77
115 457.6 M+H=458 tR=1.60
CH,4
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,CH3 I N 342.4 MtH=343 tR=1.81 WD 2010/ 122069PCT/ EP2010/ 055293 No.
Structures Starting material MV[MFill+ tRet 124 /H2 H3C.,I N NCH3 CH3 cH3
342. 4 M+rPRxB4810 2970 125 NH, | CH, ., N N-CH3 0o FNH PCT/EP2010/055293

No. Structures Stamflg MW [M+H]" tRet
material

116 A-46 499.6 M+H=500 tR=1.97

117 A-46 497 .6 M+H=498 tR=1.92

118 A-46 485.6 M+H=486 tR=1.90

119 A-46 501.6 M+H=502 tR=1.75
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Cr0 H30,0 446.5 MrH=447 tR=1.60 126 NH, CH3l ,..,N/ N O c OH3 0 A-42
483.6 MrH=484 tR=1.79 127 NH2 OH31 ?....N/ N OH3 1010 A-42 495.6
MtH=469 tWe20B8212206@ 2010/ 122069PCT/ EP2010/ 055293 No. PCT/EP2010/055293

tartin
No. Structures S ng MW [M+H]" tRet
material
120 A-44 442.5 M+H=443 tR=1.79
121 A-44 458.5 M+H=459 tR=1.69
122 A-44 497.6 M+H=498 tR=1.88
123 3424 M+H=343 tR=1.81
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Structures Starting material MV[MH + tRet 128 HC NI H G- HCH, /
N CH A-38 356.5 MrH=357 tR=1.89 129 CH3 ' N | NH2 1 N
WO 2010/122069 PCT/EP2010/055293
Starting +
No. Structures material MW [M+H] tRet
124 3424 M+H=343 tR=1.70
125 446.5 M+H=447 tR=1.60
126 A-42 483.6 M+H=484 tR=1.79
127 A-42 495.6 M+H=469 tR=1.82

-76-
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,OCH3 0, N, NHCH3 A-42 483.6 MrH=484 tR=1.77 130 i zo z' _zo o/ cizzz
fA\\ o /\ z- A-42 455.5 MrH=456 t R=1.42 Anal ytical Methods HPLC: Agi |l ent
1100 Seriwe 26103206gi | ent LC/ MSD SL col um: Phenonenex, MeCTmEPR01GORI203 C18, 3
|l am 2.0x20 mm Part.No. 00M 4439-B0-CE sol ventA: 5 nmM NH4HCO3/ 20nmM NH3 B:
acetonitrile HPLC grade 10detection: Ms: Positive and negative

Starting +
No. Structures material MW [M+H] tRet
128 A-38 356.5 M+H=357 tR=1.89
129 A-42 483.6 M+H=484 tR=1.77
130 A-42 455.5 M+H=456 tR=1.42
Analytical Methods
HPLC: Agilent 1100 Series
5 MS: Agilent LC/MSD SL
column: Phenomenex, Mercury Gemini C18, 3 um, 2.0x20 mm,
Part.No. 00M-4439-B0-CE
solvent A: 5 mM NH4HCOs/ 20mM NH;
B: acetonitrile HPLC grade
10 detection: MS: Positive and negative

mass range: 120 - 700 m/z
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mass range: 120 - 700 mlz fragnentor: 70 gain EMV: 1 threshol d: 150

st epsi ze: 0. 25 5UV: 315 nm bandwi dt h: 170 nm reference: off range: 210 - 400 nm
range st ewo2000120069 10peakwi dt h: <0.01 min slit:2 nminj e@CIr@P2&0i063293

flow 1.00 nL/m n colum tenperature: 40 C 15gradient:0.00m n5 % B 0.00 -
2.50 mMmn5 %->95 %B 2.50 - 2.80 min9 %B 2.81 -3.10 min9 %->5 %B
Anal ytical nethod 2 20 Instrunent: Agilent 1100-SL: incl. ELSD / DAD / MsD
Chr omat ogr aphy: Col umm: Phenonenex Gem ni (r) C18, 50x2.0mm Method " Aci d"
Eluent A:0.1 %formc acid in acetonitrile 25Eluent B:0.1 % formc acid in
Wat er Linear G adi entfragmegioam t76 = 2 % A, t3.5mn = 98 % A, t6nmn = 98 % A
Flow. 1 m./ m n Col um ov 2nperature: 35 C Met hod "Base" 30El uent A: 10 niM
anmoni a in acetoni t rigg -20(19.‘0/ 122069PCT/ EP2010/ 055293

threshold: 150
stepsize: 0.25

5 UVv: 315 nm
bandwidth: 170 nm

reference: off
range: 210 - 400 nm
range step:  2.00 nm
10 peakwidth: < 0.01 min
slit: 2 nm
injection: 5uL
flow: 1.00 mL/min

column temperature: 40 °C

15  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
Analytical method 2
20  Instrument: Agilent 1100-SL: incl. ELSD / DAD / MSD
Chromatography:
Column: Phenomenex Gemini® C18, 50x2.0mm, 3 u

Method “Acid”

Eluent A: 0.1 % formic acid in acetonitrile
25 Eluent B: 0.1 % formic acid in Water
Linear Gradient program: to=2 % A, t3.5min = 98 % A, temin = 98 % A
Flow: I mL/min
Column oven temperature: 35°C

Method “Base”

30 Fluent A: 10 mM ammonia in acetonitrile
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El uent B:10 mM ammonia in water Linear Gradient programto = 2 %A t3.5mn
=98 %A témn =98 %A Flow 1l niL/mn Colum oven tenperature: 35 C
5Evapor atwoeoio/ghicoScat t eri ng Det ector (ELSD): | nstrunmeRCTRPRYI®ES5293
Laboratories PL-ELS 2100 Nebuliser gas flow 1.1 L/mn N2 Nebuliser tenp:50C
Evaporati on tenp: 80C 10Lanp: Bl ue LED 480 nm Di ode Array Detector (DAD):

I nstrunent: Agi | ent GL316A Sanpl e wavel engt h: 220- 320 nm Ref er ence
wavel engt h: O f 15 Mass Spectroscopy (MSD): Instrunent: Agilent LC/ MSD-SL

| oni sation: ESI (Positive & Negative) Mass range: 100-800 WO
2010/122069PCT/EE3@&GV055293 AbbrevHQUthEmn@@dhAQNfacetonitriIe Me net hyl

bu butyl mn m rlmeag‘ 8ra icnt p?gérgr?lnyl A%a 305m1|ne dg'%r}llténlml I §§A) A
Flow: I mL/min
Column oven temperature: 35 °C

5  Evaporative Light Scattering Detector (ELSD):

Instrument: Polymer Laboratories PL-ELS 2100
Nebuliser gas flow: 1.1 L/min N,
Nebuliser temp: 50°C
Evaporation temp: 80°C

10 Lamp: Blue LED 480 nm

Diode Array Detector (DAD):

Instrument: Agilent G1316A
Sample wavelength: 220-320 nm
Reference wavelength: Off

15 Mass Spectroscopy (MSD):

Instrument: Agilent LC/MSD-SL
Ionisation: ESI (Positive & Negative)
Mass range: 100-800
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d day(s) MeOH nethano |le DC thin |layer chromatography M5 nmass spectronetry
DCM di chl oronet hane N normal DI PEA diisopropylethyl amne NS

N- i odosucworn/deosDVE 1, 2- di met hoxyet hane NMP N- net hyl pycrareowdiosszoe DV
N, N- di met hyl f or mami de NMR nucl ear resonance spectroscopy DVSO

di et hyl sul phoxi de NP nornmal phase EDC 1-Et hyl- 3-( 3-

di met hyl | am nopr opyl ) carbodi i m de (hydrochloride) ppmpart per mllion Et

Abbreviations used

ACN acetonitrile Me methyl
bu butyl min minute(s)
CDI carbonyl diimidazole mL millilitre
d day(s) MeOH methanole
DC thin layer chromatography MS mass spectrometry
DCM dichloromethane N normal
DIPEA  |diisopropylethyl amine NIS N-iodosuccinimide
DME 1,2-dimethoxyethane NMP N-methylpyrrolindinone
DMF N,N-dimethylformamide NMR nuclear resonance spectroscopy
DMSO dimethylsulphoxide NP normal phase
1-Ethyl-3-(3-
EDC dimethyllaminopropyl)carbodi | ppm part per million
imide (hydrochloride)
Et ethyl Rf retention factor
h hour(s) RP reversed phase

O-(7-Azabenzotriazol-1-yl)-

HATU N,N,N',N'-tetramethyluronium | prep preparative
hexafluorophosphate

HOBt 1-Hydroxybenzotriazole RT room temperature

HPLC high performance liquid ort tertiary
chromatography

iPr isopropyl tRet retention time

LC liquid chromatography THF tetrahydrofuran

M molar TMS tetramethylsilanyl

2-Dicyclohexylphosphino-
XPhos ' . P p
2" 4',6'-triisopropylbiphenyl
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ethyl Rf retention factor h hour(s) RP reversed phase HATU

0-(7- Azabenzotriazol -1-y1)- N,N, N ,N -tetranethyl uroni um

hexaf | uorwphosphaiée prep preparative HOBt 1- Hydr oxybenz@CriERzalo®s$293 r oom
tenmperature HPLC hi gh performance |iquid chromatography tert tertiary iPr

| sopropyl tRet retention tinme LC |iquid chromatography THF tetrahydrof uran
M nol ar TMS tetranet hyl sil anyl

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

the invention without restricting the invention to these Examples.
Inhibition of proliferation: CyQuant PC-3

5 Description:
The CyQuant NF assay is based on measurement of cellular DNA content via fluorescent
dye binding. Because cellular DNA content is highly regulated, it is closely proportional to
cell number. The extent of proliferation is determined by comparing cell counts for
samples treated with drugs with untreated controls. The assay is not dependent on

10  physiological activities that may exhibit cell number-independent variability.

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

15  intensity units as a function of time of incubation.

Cells and reagents:

PC-3 cells Human prostate carcinoma cells (ATCC CRL-1435)
CyQuant NF assay Invitrogen Cat.# C35006
PBS (w/o Ca, Mg) Life Technologies, Gibco BRL (Cat. No. 4190-094)
20 F-12K Medium Life Technologies, Gibco BRL (Cat. No. 21127-022)
Fetal calf serum Life Technologies, Gibco BRL (Cat. No. 10270-106)
Equipment:

96-well plates, flat bottom (Falcon, Cat. No.: 353072)
96-well plates, U-shaped (Costar, Cat. No.: 3799)
25 CO;-Incubator

Microplate Reader, Wallac Victor
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XPhos 2-Di cycl ohexyl phosphi no2',4',6'-triisopropyl bi phenyl WO

2010/ 122069PCT/ EP2010/ 055293 The Exanples that foll ow describe the

bi ol ogi cavoaeotwmeisy of the conpounds according to the i RCEmPR@0/09F20hout
restricting the invention to these Exanples. Inhibition of proliferation:
CyQuant PC-3 5Description: The CyQuant NF assay is based on neasurenent of
cellular DNA content via fluorescent dye binding. Because cellul ar DNA
content is highly regulated, it is closely proportional to cell nunber. The
extent of proliferation is determ ned by conparing cell counts for sanples
treated w tPmogdugs with untreated controls. The assay is not dependent on
10physio|ogical activities that may exhibit cell nunber-independent

o boone bior e SRRl BSO8R BT S bR
replaced with dye bi leml Iﬁ%Uﬂét%ttoﬁe(iﬂcﬁid%rrﬁedll'i}ﬁbllgﬁ‘ﬁ)eﬁlcﬁga&e Bt KRB TG int hen
fl uorescence i s neasured (eXC|tat|on at 5nm eni ssion detection at

530nm . Data are expaégkemwa@ﬂmﬂu@ﬂegﬁence em ssion 15intensity units as a
function of time of incubation. Cells and reagents: PC-3 cellsHunman

G35000. PeS 40, Ca, VTS o8 PR oy et P BN PRIPeiH 7386662
20F- 12K I\/Ed| uniife Te&bm@ﬂlQG-Iv&Sleﬁagbco BRL (Cat. No. 21127-022) Fet al

calf seruniife Technol ogies, G bco BRL (Cat. No. 10270-106) Equi pnment:
96-wel | plates, flat Addt0orh Fmelé@ﬁea@atﬂutlm(totaéscsleu@)pegw PP ubl at es,

b a0 (st Cobys 590 SAT\CCPISLarBRt, M SpmEbR RRc

3000 PC-3 cells (cul Mr@ﬁc¢mraﬁoﬁ£&§él&%dﬁﬁahplldatek59 thiplicar®di um into a

10 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

15 binding. Measure the fluorescence intensity in a microplate reader

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

Evaluation:

Calculate ICso using GraphPad Prism (Fifty)

20  Inhibition of mTOR-induced p-4E-BP1 phosphorylation (TR-FRET mTOR Activity
Kit; Invitrogen)

Materials:

-GFP-4E-BP1 substrate; Invitrogen order no. PV4759

-Lanthascreen Tb-anti-p4E-BP1 (pThr46) Antibody Kit; Invitrogen order no. PV4758
25  -FRAPI1 (mTOR) kinase; Invitrogen order no. PV4753

-ATP 10mM
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96-wel |l plate, flat bottom (include nedi unbl ank). Incubate plates at 37C in
a CX2 incubator overnight. 5 Day 1: Dilute conpounds to a concentration

801 LLM - xw@:2810/m206edi um 7 dilution steps, in 96-well plPar&P2010/085td3 501ul
per well of each dilution (total volune per well 200 ill; final conc. of
cpds: 20ILLM-> 1:5). If required, test further dilutions. All
concentrations are tested in duplicates or triplicates. 10 Controls: Cells
w o cpd. (+ 50gl1l nedi um+ DVSO) . Cells are incubated with conpounds for 3
days. Day 4: Aspirate off nediumand replace with 100gl of |x dye binding
sol ution -§RAgey@udiea2SOEMdYEPESpP@At 0. 40U ekplyspridate A9, SofMIBGHBSHMF f er )
Cover the ghq¢ﬁglate and i ncubate for 30-60mn. for equilibration of

dye- DNA 15 V'Bi'fidi ng. Measure the fluorescence intensity in a nmcrop |ate
reader (erpiTtAadgopaviat 485nm em ssion detection at 530nm). Eval uati on:

5  Determining IC50 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 test

compounds.

10  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 temperature
for short periods of time the day of use.
1. Add 2 ml of 5X Assay Buffer to 8 ml water to prepare 10 ml of 1X Assay Buffer.

15  Note: 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 pl of LanthaScreenTM TR-FRET Dilution Buffer. Then, add 100 pl of 0.5 M
EDTA.

20 3. Prepare 4X Substrate/Enzyme Solution by first adding 72 pl of GFP-4E-BP1 (22 uM) to
926 wl of 1X Assay Buffer. Then, add 1.6 ul of mTOR (0.45 mg/mL).
4. Prepare ATP Solution by adding 3.2 pl of 10 mM ATP to 1997 pul of 1X Assay Buffer.

Serial Dilution of Inhibitors (16 point curve):

25  Note: It is recommended that inhibitors be serially diluted in DMSO, then diluted to a 4X
working concentration with 1X Assay Buffer. The below procedure describes dilution of
compounds in a 96-well format prior to transfer to a 384-well format for kinase assays.
This procedure calls for dilution of the compounds in 2 adjacent columns of a 96-well

plate, which upon transfer to a single column of a 384-well plate with an 8-channel pipette
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Cal cul ate | Csousi ng GraphPad Prism (Fifty) 20 Inhibition of mlOR-i nduced
p- 4E- BP1 phosphorylation (TR-FRET nTOR Activity Kit; Invitrogen) Mterials:

GFP- 4E- BAMYO=20bge@de; | nvitrogen order no. PV4759 PamiEPaGI0/06%203
Tbh-anti - p4E-BP1 (pThr46) Antibody Kit; Invitrogen order no. PV4758 25
-FRAP1 (nTOR) ki nase; Invitrogen order no. PV4753 ATP 10mM WO

2010/ 122069PCT/ EP2010/ 055293 5x Assay Buffer (250nM HEPES pH7.5, 0.05%

Pol ysorbate 20, 5mM EGTA, 50mM WMhCl2) EDTA 500mM 5 Determ ning | C50 Val ues
for Test Conmpounds: Kinase reaction conditions: 400 nM G-P-4E-BP1, 8 [I M
ATP, -150 ngllpligmitCRampies mvbidePES quiekitrasion0. 01% Pol ysor bate 20, 1 nM EGTA,
10 mM WMnCl12, ~and var.i abl nts of. test .conpounds. 10Preparation

Reagent o NoPLoomial s DOBST e diprsat Lo GORY B B0 jeb Paih Bt Ramied oty on
ice prior tglumgkiingdwrking dilutions. Wrking dilutions of these
conponents can be kegt at roomtenperature for short periods of tine the

day of use?2.Add10 uAaginpibitor stpclsid Oamibyfo Bierfirst welbo Bthaifirsigpumn @\ Ipraparie 10

vt pepeS i pouoto! Sl ALARL R B0 R Bt e SR . © *°
Prepar e Antmikody/ EDTA Sol ution by first adding 2.75 i Al of Tb-anti p4E-BPl

Anti body to 2397 i Al of LanthaScreenTM TR-FRET Dilution Buffer. Then, add
100 i Al of 4oRempyEbial frog Bl and, tenstes tothe serisvelhindghehssy prlugw) (B2) apd BNX-f i r st

adding 72 i AE- BP ' f n,
add 1.6 iAls‘Aié?ﬂgé%ﬁf?@Efg P%S%ﬁ?l[‘ﬁ%’“ “%?ef%ﬁ%éf I%Wﬁqé%%&glﬁaﬁ?%ddﬁﬁg Ogrng i Al
of 10 mM APPRtmot®9 7l oAdlilwéd dotmpamdy aBUdddan 96 ot &K AdshyBuffer infa d6akelbi t or s
(16 point c rvg'. ZSRé\lote: It is.reconmended that inhibitors be serially

di | ut ed?i npk'lﬁ% aking X eRAEE dIBL9MS4X wor ki ng concentration with 1X Assay
Buf fer. The bel ow procedure describes dilution of conpounds in a 96-well
format pri @inde Rdaemsder to a 384-well format for kinase assays. This
procedure calls for dilution of the conpounds in 2 adjacent columms of a

96- wel | pl dt AddHi ielrofdgosprapaand fddntions fepms ihegfiret eodironat die 98- 8gUpuisi th eperat e
wi th an 8-channe i t 10{,12206¢ I.ER2010Q/ 0552 w | lign_ the
sanples in O(t) reclflgvrelﬂoo;% C@@%’é@n fsr/a\(a)t"zi?z{(%‘ﬁv. ﬁ f.?agﬁwg[ ggﬁsg éChff neg ng’poe? e%%‘é) a‘[t %r ?AIB%HSE
adj acent caeh#sns of a 96 well plate per conpound (e.g. colums 1 and 2).
2. Add 10 i Al of inhibitor stock (10 mM to the first well of the first
col urm 1Al Y- Add 2 wl. ofg Xgcommpaysd dilaonsArom therieppndsipduran ghie dp-wall plaie to the
BL and tr aneps; Vel Qtho FOTMEBAR) BAR Dhfan s chandty pERARYERIR 1, TrOM
Repeat t hi sobliningt2iaod 3pattern through well Hl and | eave the last well (H2)
as DMVSO only. . 6. Renove 4 i Al of diluted . conpounds and add to 96 i Al
of 1X Assaﬁ%f?hé%prpﬁe@rw%ﬂhw %Wl&ﬂuagéﬂ%%ma OHkr EbSSEHER NI ut i ons.
Kinase Reagt \Qd2.5 ul of 4X Enzyme/Substrate Solution to all columns 1-6.

20 4. Preincubate for 30min. 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).

Stop Step and Fluorescence Detection:
25 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).
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1. Add 2.5 pi of 4X compound dilutions fromthe first colum of the 96-well
plate to every other well of colum 1 of a 384-well plate with an 8-channel
pi pette. WRopewr12b@p colums 2 and 3. 15 2. Add 2.5 pi ofPCAXPeanjpsiros
dilutions fromthe second colum of the 96-well plate to the enpty wells of
colum 1 of the 384-well plate with an 8-channel pipette. Repeat for
colums 2 and 3. Note: This procedure aligns the conpound dilutions in
order of concentration. 3. Add 2.5 pi of 4X Enzyne/ Substrate Solution to
all colums 1-6. 204. Preincubate for 30mn. at RT (shaker). 5. Add 5 pi of
ATP Sol uti drts dnalybiswel | s to start reactions. 6. Shake the assay plate on a

| at hak f 0 ds. 7. .l bat e .t | . t
Foom t enpenal RS SEaongald, Crgr Sy 6 B e B e a S Rab B ey
10 pi of Amérbhedyrbfelihte)S@bddli on to each well in colums 1-9. 2. Shake the

assay plate on a plate shaker for 30 seconds. 3. Incubate the assay plate
for one hodr Plet thegonrendigper af eack compowsicyersus4he prigsign gatioh OcGomInetRET) and
terbium,(r 1 SSi j I f der (e.g.
per ki n &1 mar oo Lo HsaRu LR 8 raltn3phe HIHERRSRAG RAMCERTR" L 8
for each sagudrtniditiodiofiidsMgaltidsecabl obfaRE)bysiugveatittipy (difr@oider dusd f@sponse,
(reference) siqnal. 2. Plot the concentration of each conpound versus the
em ssi on r d8figblc peperysingd ismesoftven e FEPhBiof conpoundrequired to reach
50% of the maxi mum signal (1C50). Determ nation of |1C50 val ues can be
obtained by curve fitting (signoidal dose response, variable slope) using
Prismsoftware from GraphPad). Table 2: Biological data Exanple nlOR
(1C50) CQ PC3 (EC50) 1 0,66 45 2 2 44 3 7 288 4
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7 100 5 236 65807 4788 2449 449 10 3 75 11 1 56 12 17 57 13 8 121

14 3 65 15
WO 2010/122069 PCT/EP2010/055293

Table 2: Biological data

Example mTOR (IC50) CQ PC3 (EC50)

1 0,66 45
2 2 44

3 7 288
4 7 100
5 236

6 5 80

7 4 78

8 2 44

9 4 49

10 3 75

11 1 56

12 17 57

13 121
14 65

15 122
16 7 160
17 10 97

18 5 42

19 93

20 9 248
21 78

22 47 344
23 26 214
24 74

25 85
26 25
27

28 11 178
29 161
30 40
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7 122 16 7 160 17 10 97 18 5 42 19 93 20 9 248 21 78 22 47 344 23 26 214
24 3 74 25 4 85 26
WO 2010/122069 PCT/EP2010/055293

Table 2: Biological data (cont.)

Example mTOR (IC50) CQ PC3 (EC50)

31

32 9 310
33 32 236
34 4 71
35 1 30
36

37 5 160
38

39 3 58
40 207 1953
41 497 2113
42 4 236
43 12 355
44 42 514
45 6 224
46 5 188
47 97 644
48 4 31
49 19 394
50 6 119
51 20 326
52 26 617
53 5 104
54 35 306
55 10 200
56 28 354
57 9 106
58 95 519
59 37 426
60 3 103
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2 25 27 28 11 178 29 6 161 30 2 40 Table 2: Biological data (cont.)
Exanple 31 32 33 34 35 36 nTOR (1C50) 9 32 4 1 CQ PC3 (EC50) 310 236 71 30
WO 2010/122069 PCT/EP2010/055293

Table 2: Biological data (cont.)

Example mTOR (IC50) CQ PC3 (EC50)

61 3 275
62 19 309
63 23 451
64 33 470
65 69 385
66 60 425
67 17 156
68 88 429
69 28 206
70 20 130
71 105 343
72 21 186
73 2 131
74 2 69
75 7 110
76 2 35
77 10 100
78 3 81
79 2 55
80 2 114
81 2 54
82 2 40
83 2 75
84 85 688
85 5 136
86 7 694
87 5 45
88 4 86
89 113 537
90 4 79

-88-



37 5 160 38 2 39 3 58 40 207 1953 41 497 2113 42 4 236 43 12 355 44 42 514
45 6 224 46 5 188 47 97 644
WO 2010/122069 PCT/EP2010/055293

Table 2: Biological data (cont.)

Example mTOR (IC50) CQ PC3 (EC50)

91 3 35
92 9 109
93 10 70
94 9 134
95 9 58
96 6 59
97 9 121
98 42 185
99 28 548
100 5 45
101 38 176
102 69 66
103 21 85
104 4 12
105 44 121
106 17 88
107 27 196
108 37 237
109 21 152
110 11 100
111 3 50
112 4 7
113 5 114
114 5 84
115 19 368
116 10 324
117 14 566
118 13 247
119 13 255
120 79 149
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48 4 31 49 19 394 50 6 119 51 20 326 52 26 617 53 5 104 54 35 306 55 10 200
56 28 354 57 9 106 58 95 519
WO 2010/122069 PCT/EP2010/055293

Table 2: Biological data (cont.)

Example mTOR (IC50) CQ PC3 (EC50)

121 41 166
122 96 126
123 44 616
124 15 84
125 24 425
126 33 256
127 27 252
128 56 315
129 11 237
130 3 262

The substances of the present invention are PI3 kinase pathway inhibitors, in particular of
5  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 discases
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

10  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

15  DNA damage due to irradiation, UV treatment and/or cytostatic treatment (Davis et al.,

2001).

For example, the following cancer diseases can be treated with compounds according to
the invention, without, however, being restricted thereto: brain tumours, such as acoustic
neurinoma, astrocytomas such as piloid astrocytomas, fibrillary astrocytoma, protoplasmic

20  astrocytoma, gemistocytic astrocytoma, anaplastic astrocytoma and glioblastomas, brain
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59 37 426 60 3 103 Table 2: Biological data (cont.) Exanple mIfOR (I C50)
PC3 (EC50) 61 3 275 62 19 309 63 23 451 64 33 470 65 69 385 66 60 425 67 17

156 68

10

15

20

25

30

WO 2010/122069 PCT/EP2010/055293

lymphomas, brain metastases, hypophyseal tumour such as prolactinoma, HGH (human
growth hormone) producing tumour and ACTH-producing tumour (adrenocorticotrophic
hormone), craniopharyngiomas, medulloblastomas, meningiomas and oligodendrogliomas;
nerve tumours (neoplasms) such as tumours of the vegetative nervous system such as
neuroblastoma sympathicum, ganglioneuroma, paraganglioma (phacochromocytoma and
chromaffinoma) and glomus caroticum tumour, tumours in the peripheral nervous system
such as amputation neuroma, neurofibroma, neurinoma (neurilemoma, schwannoma) and
malignant schwannoma, as well as tumours in the central nervous system such as brain and
spinal cord tumours; intestinal cancer such as rectal carcinoma, colon carcinoma, anal
carcinoma, small intestine tumours and duodenal tumours; eyelid tumours such as
basalioma or basal cell carcinoma; pancreatic gland cancer or pancreatic carcinoma;
bladder cancer or bladder carcinoma; lung cancer (bronchial carcinoma) such as small-cell
bronchial carcinomas (oat cell carcinomas) and non-small-cell bronchial carcinomas such
as squamous epithelium carcinomas, adenocarcinomas and large-cell bronchial
carcinomas; breast cancer such as mammary carcinoma, such as infiltrating ductal
carcinoma, colloid carcinoma, lobular invasive carcinoma, tubular carcinoma, adenoid
cystic carcinoma, and papillary carcinoma; non-Hodgkin’s lymphomas (NHL) such as
Burkitt’s lymphoma, low-malignancy non-Hodkgin’s lymphomas (NHL) and mucosis
fungoides; uterine cancer or endometrial carcinoma or corpus carcinoma; CUP syndrome
(cancer of unknown primary); ovarian cancer or ovarian carcinoma such as mucinous,
endometrial or serous cancer; gall bladder cancer; bile duct cancer such as Klatskin’s
tumour; testicular cancer such as seminomas and non-seminomas; lymphoma
(Ilymphosarcoma) such as malignant lymphoma, Hodgkin’s disease, non-Hodgkin’s
lymphomas (NHL) such as chronic lymphatic leukaemia, hair cell leukaemia,
immunocytoma, plasmocytoma (multiple myeloma), immunoblastoma, Burkitt’s
lymphoma, T-zone mycosis fungoides, large-cell anaplastic lymphoblastoma and
lymphoblastoma; laryngeal cancer such as vocal cord tumours, supraglottal, glottal and
subglottal laryngeal tumours; bone cancer such as osteochondroma, chondroma,
chrondoblastoma, chondromyxoidfibroma, osteoma, osteoid-osteoma, osteoblastoma,
eosinophilic granuloma, giant cell tumour, chondrosarcoma, osteosarcoma, Ewing’s

sarcoma, reticulosarcoma, plasmocytoma, fibrous dysplasia, juvenile bone cyst and
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88 429 69 28 206 70 20 130 71 105 343 72 21 186 73 2 131 74 2 69 75 7 110
76 2 35 77 10 100 78 3 81 79

10

15

20

25

30

WO 2010/122069 PCT/EP2010/055293

aneurysmatic bone cyst; head/neck tumours such as tumours of the lips, tongue, floor of
the mouth, oral cavity, gingiva, pallet, salivary glands, pharynx, nasal cavities, paranasal
sinuses, larynx and middle ear; liver cancer such as liver cell carcinoma or hepatocellular
carcinoma (HCC); leukaemias, such as acute leukaemias, such as acute
lymphatic/lymphoblastic leukaemia (ALL), acute myeloid leukaemia (AML); chronic
leukaemias such as chronic lymphatic leukaemia (CLL), chronic myeloid leukaemia
(CML); stomach cancer or stomach carcinoma such as papillary, tubular and mucinous
adenocarcinoma, signet ring cell carcinoma, adenoid squamous cell carcinoma, small-cell
carcinoma and undifferentiated carcinoma; melanomas such as superficially spreading,
nodular malignant lentigo and acral lentiginous melanoma; renal cancer, such as kidney
cell carcinoma or hypernephroma or Grawitz’s tumour; oesophageal cancer or oesophageal
carcinoma; cancer of the penis; prostate cancer; pharyngeal cancer or pharyngeal
carcinomas such as nasopharyngeal carcinomas, oropharyngeal carcinomas and
hypopharyngeal carcinomas; retinoblastoma; vaginal cancer or vaginal carcinoma;
squamous epithelium carcinomas, adeno carcinomas, in situ carcinomas, malignant
melanomas and sarcomas; thyroid gland carcinomas such as papillary, follicular and
medullary thyroid gland carcinoma, and also anaplastic carcinomas; spinalioma, prickle
cell carcinoma and squamous epithelium carcinoma of the skin; thymomas, urethral cancer

and vulvar cancer.

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

proliferation inhibitors, antiangiogenic substances, steroids or antibodies.

The compounds of the general formula (1) can be used on their own or in combination with
other active compounds according to the invention and, where appropriate, in combination
with other pharmacologically active compounds as well. Chemotherapeutic agents which
can be administered in combination with the compounds according to the invention
include, without being restricted thereto, hormones, hormone analogs and antihormones
(e.g. tamoxifen, toremifene, raloxifene, fulvestrant, megestrol acetate, flutamide,

nilutamide, bicalutamide, aminoglutethimide, cyproterone acetate, finasteride, buserelin
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acetate, fludrocortisone, fluoxymesterone, medroxyprogesterone and octreotide),
aromatase inhibitors (e.g. anastrozole, letrozole, liarozole, vorozole, exemestane and
atamestane), LHRH agonists and antagonists (e.g. goserelin acetate and luprolide),
inhibitors of growth factors (growth factors such as platelet-derived growth factor and
5  hepatocyte growth factor, examples of inhibitors are growth factor antibodies, growth

factor receptor antibodies and tyrosine kinase inhibitors, such as gefitinib, imatinib,
lapatinib, Erbitux® and trastuzumab); antimetabolites (¢.g. antifolates such as
methotrexate and raltitrexed, pyrimidine analogs such as 5-fluorouracil, capecitabine and
gemcitabine, purine and adenosine analogs such as mercaptopurine, thioguanine, cladribine

10 and pentostatin, cytarabine and fludarabine); antitumour antibiotics (e.g. anthracyclines,
such as doxorubicin, daunorubicin, epirubicin and idarubicin, mitomycin C, bleomycin,
dactinomycin, plicamycin and streptozocin); platinum derivatives (e.g. cisplatin,
oxaliplatin and carboplatin); alkylating agents (e.g. estramustine, meclorethamine,
melphalan, chlorambucil, busulphan, dacarbazine, cyclophosphamide, ifosfamide and

15  temozolomide, nitrosoureas such as carmustine and lomustine and thiotepa); antimitotic
agents (e.g. vinca alkaloids such as vinblastine, vindesine, vinorelbine and vincristine; and
taxans such as paclitaxel and docetaxel); topoisomerase inhibitors (e.g.
epipodophyllotoxins such as etoposide and etopophos, teniposide, amsacrine, topotecan,
irinotecan and mitoxantrone) and various chemotherapeutic agents such as amifostin,

20  anagrelide, clodronate, filgrastin, interferon alpha, leucovorin, rituximab, procarbazine,

levamisole, mesna, mitotan, pamidronate and porfimer.

Examples of suitable forms for use are tablets, capsules, suppositories, solutions, in
particular solutions for injection (s.c., 1.v., i.m.) and infusion, syrups, emulsions or
dispersible powders. In this connection, the proportion of the pharmaceutically active

25  compound(s) should in each case be in the range of 0.1-90% by weight, preferably
0.5 - 50 % by weight, of the total composition, that is in quantities which are sufficient to
achieve the dosage range which is specified below. If necessary, the doses mentioned can

be given several times a day.

Appropriate tablets can be obtained, for example, by mixing the active compound(s) with

30 known auxiliary substances, for example inert diluents, such as calcium carbonate, calcium
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phosphate or lactose, disintegrants, such as maize starch or alginic acid, binders, such as
starch or gelatine, lubricants, such as magnesium stearate or talc, and/or agents for
achieving a depot effect, such as carboxymethyl cellulose, cellulose acetate phthalate or

polyvinyl acetate. The tablets can also comprise several layers.

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

above in the case of the tablets.

Syrups of the active compounds or active compound combinations according to the
invention can additionally comprise a sweetening agent, such as saccharine, cyclamate,
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 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 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
combinations, can, for example, be produced by mixing the active compounds with inert
carriers, such as lactose or sorbitol, and encapsulating the mixture in gelatine capsules.
Suitable suppositories can be produced, for example, by mixing with excipients which are

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

-94.



548 100 5 45 101 38 176 102 69 66 103 21 85 104 4 12 105 44 121 106 17 88
107 27 196 108 37 237 109 21 152 110 11

10

15

20

25

WO 2010/122069 PCT/EP2010/055293

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

lauryl sulphate).

Administration is effected in a customary manner, preferably orally or transdermally, in
particular and preferably orally. In the case of oral use, the tablets can naturally also
comprise, in addition to the abovementioned carrier substances, additives such as sodium
citrate, calcium carbonate and dicalcium phosphate together with a variety of further
substances such as starch, preferably potato starch, gelatine and the like. It is furthermore
also possible to use glidants, such as magnesium stearate, sodium lauryl sulphate and talc,
for the tableting. In the case of aqueous suspensions, a variety of taste improvers or dyes
can also be added to the active compounds in addition to the abovementioned auxiliary

substances.

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

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

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

doses which are given over the course of the day.
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The following formulation examples illustrate the present invention without, however,

restricting its scope:

Pharmaceutical formulation examples

A) Tablets per tablet

5  Active compound in accordance with formula (1) 100 mg

Lactose 140 mg

Maize starch 240 mg
Polyvinylpyrrolidone 15 mg
Magnesium stearate _Smg

10 500 mg

The finely ground active compound, lactose and a part of the maize starch are mixed with
cach other. The mixture is sieved, after which it is moistened with a solution of
polyvinylpyrrolidone in water, kneaded, wet-granulated and dried. The granular material,
the remainder of the maize starch and the magnesium stearate are sieved and mixed with

15  each other. The mixture is pressed into tablets of suitable shape and size.

B) Tablets per tablet
Active compound in accordance with formula (1) 80 mg
Lactose 55 mg
Maize starch 190 mg
20 Microcrystalline cellulose 35 mg
Polyvinylpyrrolidone 15 mg
Sodium carboxymethyl starch 23 mg
Magnesium stearate 2mg
400 mg

25  The finely ground active compound, a part of the maize starch, the lactose,
microcrystalline cellulose and polyvinylpyrrolidone are mixed with each other, after which
the mixture is sieved and worked, together with the remainder of the maize starch and
water, into a granular material, which is dried and sieved. The sodium carboxymethyl
starch and the magnesium stearate are then added to the granular material and mixed with

30 it, and the mixture is pressed into tablets of suitable size.
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O Ampoule solution
Active compound in accordance with formula (1) 50 mg
Sodium chloride 50 mg
Water for injection 5ml
5

The active compound is dissolved, either at its intrinsic pH or, where appropriate, at pH
5.5-6.5, in water after which sodium chloride is added as isotonizing agent. The resulting
solution is rendered pyrogen-free by filtration and the filtrate is aliquoted, under aseptic
conditions, into ampoules, which are then sterilized and sealed by melting. The ampoules

10  contain 5 mg, 25 mg and 50 mg of active compound.
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The case of  aquborCeoobiherbNe NG UNRRET R ATbBR b PR e e an”

al so be added -§@)LORE aSiOWRRINPNONISRIRE, a@glqgm@ndwogzne qm‘mmﬁl oned

auxi liary substances. or parenteral administrati on, it is FI)\QKSSI ble to

enpl oy 8ol ut | oRS(QINRRE, 3G NR FripdutfIR 26vi0) OB Ui QS Rui- EERINRREqui d

carrier mater s Ea o)

per Ihour pre:‘gt N(ﬁhﬁqvgﬂ gf(g)ﬁﬁu%@g@ \r% i\l our%(&d@t}{ rtE(IIII\?OI_ll)lt rrhy be
necessary, vxheoe:(@)nfc oPC{@JGRE, L@(Idomgge()C(@ngRé _AMOWNRIPNR RN eSC(O)RE,
quantities, ndln on t he pature, of the route of

adni ni strat i on Qe $9@)N323al SP@‘%@&N&R% o NROGBW e albRORGh - t he nature

flits f | a
Sdn i st ?QﬁonﬁI@Q?@%f?Eﬁ@I R I“’W“é%f%%?ﬂ@%%ﬂ% Ricient to
make daowith FNER )C(&)RgtNeRbS@)Péusng D&(ﬁ)t)ORﬁedN( ROO),REUANS(OyRiber eas, in

oL oo BN AR ERRGL M b B BRI o

di vide these in{@heRYRRA NRMEI(O)NRFES o @)}gqhgmsp\a over the course of
t he day. WO 2015) i %EQPCTI\/?(EW6 E)/ 05529}??ml'?e(fol | owi ng formul ation exarrpl es

illustrate theN(BHRYBACOMNBIRY dﬁ(R/\D(E(ﬁ()NRgRgho[/Dé(\Pe)C(Or)th rHNRIMG(@YIR scope:

g s e T e

Pol yvi nyl pyrr cNg[gqmﬁg\ﬁ{&m}J\/S[gq-(gé)aq(pl)]g(t)gar@{(RS)GmRmﬁcﬁo —NIRFoenOHRY, v gr ound

active conpound, , | ac of the maize starch are mxed with each
other. The ni NBNENR )ﬁRegvéﬁR N&)N%%Réhaﬂdt NS RoNR Bhetdi t h a sol ution
of pol yvi nyl s ried. The
aranul o ot GERPR® BB SSORRCRG T ARLBH SLER BRAGRINGS:
stearate are sules«ladecabjdom xedotsi itiéntitsleachffatieRr", séllbﬁedrfmtxwrﬁongsclm&ssed

into tablets qof suitable shape and s B) Tab) et sper tabl e tive
conpound in a@c@?’&ﬁ‘ﬁ? dyfeterp n@ﬂ-ﬁé‘akﬂﬁ%’b d?gocydoaﬂy Cs- 16Cy010aﬁ<yﬁfkyl
30 Ce.r0aryl, Crsarylalkyl, 5-12 membered hetero-aryl, 6-18 membered heteroarylalkyl,
3-14 membered heterocycloalkyl and 4-14 membered heterocycloalkylalkyl; and
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Lact ose55 ng Mai ze starch190 ng 20M cro crystalline cellul ose35 ng Po

| yvi nyl pyrro |idonel5 ng Sodi um car boxynet hyl starch23 ng Magnesi um

st ear at e2wopod2eeg 25The finely ground active conpoundpPCa/Epart/06§293 he

mai ze starch, the |l actose, mcrocrystalline cellul ose and

pol yvi nyl pyrrol i done are m xed wth each other, after which the mxture is
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
car boxyrret hyl starch and the magnesi um stearate are then added to the
granul ar mat echel R&ivdselercted dndepeideddy of omnanotiies fiwnxamere hglrpgass Sectlkyit o

Sol ut onAct | Vel BERBBTA-IR UL aBACAN- G or RO L1y 30y 30

chl ori de50 g Apadaeyl, EQfsatynilieAl 5-00endiberedlit@erasii, \selgzﬁaemer@d hbt%r&rﬁmwed
either at its intrinsic pHo whe ropriate, at 6.5, 1n water

r e a
after which sddidmraheist | rchclg@llémldanaigf ﬂ%memhemdd@tea@f@yﬁtoalkmékylewr ting

solution isr e ree by filtration and the filtrate is
al i quot gd un ergglgog%cfr c(%%oﬁ%‘{tr ons, into ampoul es, which are then

sterilized ang d?e(ﬁaieed by ¢¥ed; tahdhg. The armpoul es 10 contain 5 ng, 25 my and
50 ng of active corrpound WO 2010/ 122069PCT/ EP2010/ 055293 Cl ai ns: 1.
Conpounds of @@‘H@r}aé]pl 1p gheform o( g_l)e prodrugs, the tautomers, the racemates, the enantiomers,

)<(RL),, I gﬁbe(’il%t&e%l@rs%g pﬁ%}rﬁ%ﬁ%ﬂ%@sﬂghﬁ& LB ronG og}f'u%eﬂ thdenotes a

group sel ected from anon stitute nor e
i dentical or thaﬂnmcelmglcﬂbyamptableﬁalts teroofie | e toget her with the pyridine
forma 9-10 nenbered heteroaryl ring, which is optionally substituted wth

one or nore,identical or differ and/ gr Rc an n ependent | y
rom ol anbt femnsants Ssoding Bl it R diforfnhy aabh st kymbered

C3_8cycl oal ky|Heté’r0§?rIT%[59@r[a¢l sUBitRIOE ¥G bR&bKMbre 1@@1&1&%1%11&@1%% 155 12 menber ed
het eroaryl, optiona Iy subsfituted by one or nore identical or different R5

and each R5 denot es group selected fromagong Ra, Rb and Ra substituted
by one or ndr é?qrru@ﬁﬂd&:%qcorﬁrngjﬁorcreémeﬁawlﬁrﬁuaﬁdﬁi@mot%pheaﬁu optionally substituted

by one or more identical or different R’.

4. Compounds according to claim 2, wherein R* denotes pyridyl, optionally substituted

15 by one or more identical or different R’.

5. Compounds according to claim 2, wherein R* denotes pyrazolyl, optionally substituted

by one or more identical or different R’.
6. Compounds according to any one of claims 1 to 5, wherein R* denotes methyl or ethyl.
7. Compounds according to any of claims 1 to 6, wherein n denotes 1 or 2.

20 8. Compounds according to any of claim 1 to 7, wherein R denotes methyl, ethyl, or

—NRR".

9. Compounds according to any of claims 1 to 8, wherein R is selected from -NH,,

-NH-CH3 and —N(CH3)2.

10. Compounds according to any of claims 1 to 9, wherein R* is selected from hydrogen,

25 methyl, ethyl and cyclopropyl.
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15each Ra independently of one another denotes a group optionally
substituted by one or nore identical or different Ro and/or le, selected
from anorgoQ@oi1oakdeyl , 2- 6 nenbered heteroal kyl, G _6hal @arkp010/055293
C3_10cycl oal kyl, C4_16cycl oal kyl al kyl, C6_10aryl, C7_16aryl al kyl, 5-12
menbered heteroaryl, 6-18 nmenbered heteroaryl al kyl, 3-14 nmenbered

het erocycl oal kyl and 4-14 nenbered heterocycl oal kyl al kyl, 20each Rb denotes
a suitable group and is selected i ndependently of one another from anong
=0, -OR, G _3hal oal kyl oxy, -0CF3, =S, -SRC, =NRc, =NOR , =NNRcRc,

=NN( Rg) o 0) I\R&mmpounm:ms)rdam@m of c{nDRE JRE), wiiyRy RRIReRbsctdvafraged, -CIGF3,

g?lb) 20R | ) S( 63}th H3’N§F é)) B FQEN%(Q%}['%?R 5((8@%‘0)9@8&%{5{6 20&12 i

25-0S(0) NRc Re,c( _N(Czc(@;)ﬁ' -S(0)A), Rpro )SR , -C(0)NRcRc, WO
2010/ 122069PCT/ E 2010/ 05529 0) N( Rg)NRcRe, - C(0) N( Rg) CRc - C(NRg) NRcRe,

R NRcR 0C(0)R -0C(0 - 0C(0) NRcR
GO N LI O T DL DI

: mg Sgg C OR%];?(& 0 h?{ O%F@]( (%()CIR_%E?QR(():EH% ﬂg&f% gﬁcﬁéﬁdlnylwg%ﬁ@%ﬁeﬁomhohnyl

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

- N(Rg) S( 0) 2NR€Reypouhf RekpSi) B]a2Rof clahiisy) @ DYO&Ro 12, Wherem RC R B0y SRC,

-N(R 0) NRc 0) NR NRC N R ¢
o o ) ) D B T SRS Ryt wherin
N(Rg)[C(0)] 20Rc, - [C(O)]ZNRC -N1[ C(0)] 20R12, -N1[C(0)] 2NRcRc} 2,

10- [N(Rg) C(0) ] 20Rqy" - NGRaL&( NRg) NNCR9) C(NOH) Re, - N(Rg) C(NRg) SRc,

N( Rg) C( NRg) NRcRc an\_y\l: Rg) NRc each Re independently of one anot her
denot es hydroden or a gr oup0®pt| onalTy substituted by one or nore identical
or different Rd and/or sel ected from anong Cl1_6al kyl, 2-6 nenbered

het | kyl I

C5- 10aryl . k%%fggﬁ’%&ﬁa{&?gd‘%% WABEELPRL UL b REE LG B
het er oanyl al kyin;eﬂ@} l&hﬂ@tﬁi@p;&d—&@t-@@@g%(@b@l and 4- 14 menber ed

het er ocycl oal kyI al kyl, and each Rd denotes a suitable group and is

e T, e 5 i e
20=NN( Rg) C( 0) N 3, -CN, -NG
OCN, - SCN, - No%p% %g&pen %%%3 ke sd(}gésoﬁRme1 N &[fs( 0) 20Re,

S(0) NReRe, - S(0) 2NReRe, -0S(0)Re, - OS( 0) 2Re, -0S(0)20Re, - OS( 0) NReRe,
0S( 0) 2NReRel 6. {ohoRads aocoﬂi)i@:@ claim@ 0)0$Rewhet@(m$NR§ﬁ@cted 600) KERyUIReRe,
C(0) N(Rg) ORe, - C(NRg) NReRe, - C(NCH) Re, - C(NCH) NReRe, -0C(0) Re, | 25- 0C( 0) ORe,

-0C(0) SRe, -0C(0)NRe Re, NRg) NRe @ SC(0) Re, -SC(0)
SC(0) NReRe, - SC(NRg) NReRe, Rga,C( 0 N- N[ﬁ@l/z\ - N(%d;i;& 0) Re,

H,C ”
consisting of :
\ b |
. _N
| SN * \N (‘:Ha =N
= N _CH
= | P o~ I\‘l/\/ CH, o~ I\‘I/\/\O 3
, CF3, CH, , CH, ,
| . NN NN
b \ h * | =N | o | N0 l )
= o
N N > (0] NH N
N
.. _CH . CH N. J/ [ j
o~ l\‘l 3 o~ l\‘l 3 O/ CH, [ j Cl) '\,‘
H CH, 0 CH,

CH

C,

15

3
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N(Rg) C(NRg) Re, -N(Rg) N(Rg) C(0)Re, -N C(0)Re] NReRe, -N(Rg)C(S)Re,

N(Rg) S(0) Re, -N(Rg)S(0)0ORe -N(Rg)S(0)2Re, -N S(0)2R12, -N(Rg)S(0)20Re,

N( Rg) S( 0)wdiRefe12206D( Rg) [ S(0) 2] 2Re, - N(Rg) C(0) ORe, - N( RgPCITEP3RO/055293

30- N( Rg) C(0) NReRe, - N(Rg)C(0) NRgNReRe, - N(Rg) N( Rg) C(0) NReRe,

N(Rg) C(S)NReRe, -[N(Rg)C(0)]2Re, -N(Rg)[C(0)]2Re, -N1[C(0)]2Re}2, WO
2010/ 122069PCT/ EP2010/ 055293 N(Rg)[C(0)] 20Re, -N(Rg)[ C(0)] 2NReRe,
-N{[C(0)] 20Reh, -N{[C(0)]2NReReh, [N(Rg)C(0)]20Re, -N(Rg)C(NRg)ORe,
-N(Rg) C(NOH) Re, -N(Rg) C(NRg) SRe, N(Rg)C(NRg) NReRe and - N=C(Rg) NReRe each
Re i ndependent’™Ny~of one anot her denoi iydr og a group optionally
5substituted by °or nore_irgenti cal id f er et g, seI ected from anong
Cl_6al kyl, 2-6 nepbered heﬁ@gyl, Ci _6Hal oal kW#NC3_ 1 oal kyl ,
C4_16cycl oal kyl alkyl,” C6- §8arylY C7_16aryl gl kyhc8-12 ne er ar ednhet ero-aryl ,
6-18 nenber ed hef.er oar Waf ky™"3cl4 menbeced heier ocyel oal &Ky and 4- 14
nmenber ed het erocycl oal kyl al kyl, and 10each Ra suitabl & group and in each
case is selected independently of onre-apother from anpng =0, - ORg,

G _3hal oal kyl oxy, -0CF3, =S, -SRg, = :Ng?g*, g, =NN )(g:( 0) NRgRg,
-NRgRg, -ONRgRg, -N(Rnh),NRgRg, hal ogen>~>=CR3, -J\C, - SCN, - NG,
-NO2, =N2, -N3, _S(0)R _S(0) 2R NS( 0) 20R, 0) NRgRg; 0) 2NRgRg,

_0S(0)R, -0S(Q)2R, _0S(0 5-0S(0) NRGRg) - 0S(0) 2NRgRg, . C(O)R _ C(0) OR
“C(0) SR, - C( 0) NRgRg, 0YN( Rh) NRgRg! 0) N( Rhf OR] - & NRhY NRgRg,
-C(NOH Ry, - NRgRg, @C(O¥R, _0C(0) OF _0C(0) SRN=0C( 0) NR

-0C(NRh) NRgRg, - SCLQ)R— SC(OXGR. - SC(0) NRgRg, -SC(NF@ NRgRg, N@h)C(O)R
-N[C(0)R2, N(ORh)C0)Rg, -N(Rh)C(NRh)Rg, - N(Rh) N( Rh) C(:0) Rg,

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

_N(Rh) C(0) OR, N(Rh) C(0) SR, - 0) NRgRg, - N(Rh) C(0) NRhNRgRg

N( Rh) N(Rh) C(0) NRgRg, CN(Rh)C(S) gRg,* ¥'C(0)] 2Ry, -N(Rh)[Rg, -
N{[C(0)] 2Rgh, - 0) ] 2CRy, RNC( NRgRg, . &) ] 20Rgh,

25N{[ C(0) ] 2NRgR bRh) C(0) ] - N( ) ORg, N(Rh) ( .
N( Rh) C( NRh) SRg, N( Rh) C( NRh) NRgiRg; "and - N= Rh) NRh apgd each R

i ndependent |y of ongifﬂgther de es hydrogen pr a grouploptional
substituted by one qr re iden al or diffgrent Rh H@emeg¢ed fr jannng
G _6al kyl, 2-6 nenbered-heteroal kyl; C _6hal oal kyl, C340cyc|oa|ky|
C446¢ycl oal kyl al kyl, 30C6_10aryl, C7_16aryl al kyl, 5
het ero-aryl, 6-18 menber ed heteroarylalkyl 3-14 e ed heterocycloalkyl

and 4-14 rrerrber ed heter ocycl gl kyl al kyl ; WO

2010/ 122069PCT/ EP2010/ 055293 lgach Rh is cted |Hr¢de one

anot her from hydr ogen, o "6 kyl, 2-6 nénbered" het er oal k ol
Cl1_6hal oal kyl , Ocyicl oal kyl/~€4_16cycl oalkyl al kyl; C6_i oaHr é{l

Cr7_16aryl al kyl , 12y meerher €d) het er oar&lﬁ 6- 18 membgred heter oaNyI %l kyl ,
3-14 nembered heter oezycl oal kyCFHsand 4- mber ed Hifet er ocyc| oal k§tal kyl ; and

5m denotes 0, 1 or 2; and n denotes 0, 1,2 or 3; and optlonallylntheform

of the prodrugs, tautoners the racennates, th anti oners,
Cl
HSC\N O \?\
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t he di astereoners, the prodrugs and the m xtures thereof, and optionally
t he pharnacol ogically acceptable salts thereof. 102. Conpounds according to
claiml, wbersn2i3 denotes C6_10aryl or 5-12 nenbered PeT@EPOEOPFF293
optionally substituted by one or nore identical or different R5. 3.
Conpounds according to claim2, wherein R3 denotes phenyl, optionally
substituted by one or nore identical or different R5. 4. Conpounds
according to claim2, wherein R3 denotes pyridyl, optionally substituted
15by one or nore identical or different R5. 5. Conpounds according to claim
2, wherein R3 denotes pyr azol optionally substituted by one or nore
@wpounds according to any one of clains 1 to
et

|dent|cal or diffe R5. 6.
5, wherein R2 ﬁe ot nmet hyl Hiyl . 7. gonmpounds accpri ng to any of
clainms 1 to 6, reifn h denofed 1 or._2,_208. Co ~Conpognds 3 rd| ng to any of
claiml to 7, de den s met h?@g\ o - NRcRc . Conpounds

Fl

according to any ofcrcl ai msi,ct’ 8 wher | s selected from -NH2,

-NH CH3 and - N( CH3) 2. | 10 Conpounds according to any of clains 1 to
9, wherein Ra ’i@it ed from hydrogen, 2%nmethyl, ethyl and cycl opropyl.

WO 2010/ 122069P 2040/ 055293 11. *s accordimng t of clains 1
to 10, wherein Ri sel From- d _o- -C(0)-R,

- C(0) NRcRc, -C(0)O0H, n~C(0) C( 0) -NH2, m -N(CH3) 2,
-S(0) 2CH3, - 2- propy Nel Corrpoun %‘ ccordl n to any cI ains 1to
11, wherein Re is s ted fro CN, g t hyl , t yI ( ) 2- 0CH3,

pi perazinyl, piperidinyl, pyrrioli d| nyI andNhor phoI i nyN 13 Corpounds

according to any of ainms 1 toN3 or 6 to 3':9 wher ei nKRS i s phegyl

substituted with one or ’rmre R5 whereln at |east one of R5 is -&0)Rc and

wherein Re /\ *-NNR- \ *- NN - 14. Conpounds
according to a of clal erel n Rd is sele from-H,
10- et hyl, -et E@Nfopropy , N C]—I 15 Coffpodids accor di ng
to any of clains: 1 to 14, in Rew s sel ec Orom cy ropyl ,
cycl opentyl, oxir n I tet r dr opyr an I and hol i nyl l Corrpounds
according to clai rﬁCH;L or wherel n R3 ps sel eﬂﬁ dfromth Nggoup

H,C 3

-
-
-
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IN *N IN CH3LO NH HCCH, CH3 WD 2010/ 122069PCT/ EP2010/ 055293 17. A
conpound sel ected from2- {4- [3 -(6-Am no-pyridin-3

-yl et hynywp-28t0et2bosb - pyri di n-4-yl] -phenyl} -2-nethyl pr opcompeeioloss293
5-(2,2'-Diethyl-[4,41bi pyridi nyl-3-yl ethynyl)-pyridin-2-ylamne WO

2010/ 122069PCT/ EP2010/ 055293 5 -(2-Ethyl -2', 6' - di met hyl -

[ 4, 41bi pyridi nyl-3-yl ethynyl)-pyridin-2-ylamne 5 -(6-Cycl opropyl-2'-ethyl-
[3 ,41 bipyridinyl-3 '-ylethynyl)-pyridin-2-ylamne 5
-(2'-Ethyl-6-trifluoronethyl- [3 ,41bipyridinyl-3

-yl et hynyl)-pyridin-2-yl am ne {4- F6- Ani no- pyri di n-3
-yl et hynyl) - 2- et hyl - pyr irding4- yl | ?Efiiégéo phenyl} F
5nDrphoIin-4-y|-nethanon§t§2kikﬁ (6-"AmIno-p D-F3 \T:;{fﬁ
-yl ethynyl)-2-et hyl Fpyridi f-4Yyl] -2-f o-p } 5 pip
erazin-1-yl - bne_{4- [3-M6- Ami no+pysi din-

-yl et hynyl) - 2-ett I-cyrldln 4-yd ] -2-fl doro-pheny (4- methyl -pip
erazin-|-yl)-nmethanone 10{4- [3 -(6-Am pyrldln{%

-yl ethynyl) - 2- et hyN\-pgyri di m;o4- yI] -2-C ro phenyNy-= (4- me I-pip
erazin-1-y1)-nmet hanone’ {4-

[ 2- Et hyl - 3- (6- Fan no-py Fd|n 3-yl et hynyl) - pyrldln 4-y1] - 2-f 1l uoro-pheny
1} - (4-methyl- eraazin 1) s met hanone 3

- (6- Am no-pyridin-3/-yleth nyif 2 ethyl yr|d|n met hoxy- phenyl }
-(4- 15net hyl - pi p E{32|n | -y1N \WEEELWQ 6 A pyoi di n-3
-yl ethynyl)-2-ethy yridin-4-yl] nyI} -(4- et ylplp
erazin-l-yl)- netharmne {4- [3 -( Anln -p H

-yl et hyny1) - 2- et hy - Pyridin-4- yI] .- 2- chl ofo- phenyl} - (4- éthyfpip

erazin-1-yl)- nethanone 20{ 4-

[ 2- Et hyl - 3- (6- pe ] am no- p | n- 3- erthynyl) pyrldln 4-yl]-2-fluoro-pheny
|} - (4-ethyl- p| a2|n | -y \T:::L7¢
EN]

)
PR

| o O *@;:‘z o
T o o
D S SR

17. A compound selected from

2-{4-[3-(6-Amino-pyridin-3-ylethynyl)-2-ethyl-pyridin-4-yl]-phenyl } -2-methyl-
propionitrile

5-(2,2'-Diethyl-[4,4']bipyridinyl-3-ylethynyl)-pyridin-2-ylamine
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{4- [3 -(6-Am no-pyridin-3 -ylethynyl)-2-ethyl-pyridin-4-yl]

- 2- et hoxy-phenyl} -(4- ethyl-pip erazin-I|-yl)-nethanone {4- [
- (6- Ami nowpyniodi2ees8 -yl et hynyl) - 2- et hyl - pyri di n-4-yl] - Pcirinresiospizeny|
-(4- 25cycl opropyl - pi perazin-1-yl)-met hanone {4- [3 -(6-Am no-pyridin-
-yl ethynyl)-2-ethyl -pyridin-4-yl] -2-fluoro-phenyl} - [4-
(tetrahydro-pyran-4-yl)-pip erazin-l-yl] -methanone {4- [3

-(6-Am no-pyridin-3 -ylethynyl)-2-ethyl-pyridin-4-yl] -2-chloro-phenyl}

-(4- norpholin-4-yl-pip eridin-1-yl)-nethanone 30{4-

[ 2-Et hyl -3-(6 5H@tmyla2ﬂ6ndﬁlm‘th§f1di4H—]Bi-pyﬁéinbikfM@thﬁpy’ﬂ)i-mridimflwlf}mméf | uor o- pheny

2010/ 122060 EraB1ONo8Asgs T ATy e g et

-yl ethynyl)-25. (QLEMJ%A Eétﬁﬂddnﬂnfétﬁyy'l 13 4%113&14141@5;103—@%’@14}@1{10% ridi2lyRarfingzi n- 1
-yl)- ethanone 4 IL) (6-AmM no - di n-3 Nﬂ 2y

et hyl - pyri d| n{A [§1( Arzmomym@r@ IQ}ZLYHe% n@xiem@m% Aeftueyo-phetiani de 518.
Corrpoun S, aI |y effective salts thereof, according to
one of clalms Oqfhﬁ%i %&%h% |carrents 19. Compounds, or t he

phar macol ogi cgh![y- (SfﬁfrﬁmblpyeldﬁﬁBIy&thﬁ@lﬁl}%thyapﬁﬁﬂidmng]-'QCﬂLQ)Iﬂ@—pbényd;}l-ai m 1to
17, for preparing a nedicanent with an antiproliferative activity. 20.
Phar maceut i calPIRsFahal 2t ieHanoent ai ni ng as active substance one or nore
conpounds 100fg, rjgh 236 0f_dinbe, {:94iRNE 1 3 17 or
t he phar nacol égﬁga 'y %P%g%l veys%ﬁlﬁl?)oa 2 P%}c}ptle}é ffd Eﬁ Tﬂ?’n}:)?natl on
wi t h convent i omdlhylexeirpiieritd)-arthaconcarriers. 21. Use of corrpounds of

Tedi carnt 1 or ASbLTEROTHR RO/ SR eyl -Bir br- Clk b orp RGBT Ghe,

15i nf I ammat or yyand- ARl RnfiReeReS. 22. Pharmaceutical preparation
conprising a conpound of general fornula (1) according to one of clains 1
to 17 and at |{éd2tEthyle3-6i- h}@thy&wo@pandm-byle&wmm)myndma@wl]v?eﬂgmbspl@nﬂé

di fferent frogl‘formfla %ﬁ O)ﬁ)te |ntheformof the tautoners, the
racenat es, kl"?f g St eonmers and the mixtures thereof, as

wel | as opti 0r{al[BX61At}ﬁ1n3%ﬂ@ﬁﬂ?—%&iﬂ%@iy@ai-bmyﬁﬁﬁ@cﬁhﬁlbjzl?-zSrﬁéth§x3l-ﬂ%’n9i}f-(4-
15 methyl-piperazin-1-yl)-methanone
{4-[3-(6-Amino-pyridin-3-ylethynyl)-2-ethyl-pyridin-4-yl]-2-fluoro-phenyl } -(4-ethyl-

3
}
3

piperazin-1-yl)-methanone
{4-[3-(6-Amino-pyridin-3-ylethynyl)-2-ethyl-pyridin-4-yl]-2-chloro-phenyl } -(4-ethyl-
piperazin-1-yl)-methanone

20 {4-[2-Ethyl-3-(6-methylamino-pyridin-3-ylethynyl)-pyridin-4-yl]-2-fluoro-phenyl} -
(4-ethyl-piperazin-1-yl)-methanone
{4-[3-(6-Amino-pyridin-3-ylethynyl)-2-ethyl-pyridin-4-yl]-2-methoxy-phenyl } -(4-
ethyl-piperazin-1-yl)-methanone
{4-[3-(6-Amino-pyridin-3-ylethynyl)-2-ethyl-pyridin-4-yl]-2-fluoro-phenyl } -(4-

25 cyclopropyl-piperazin-1-yl)-methanone
{4-[3-(6-Amino-pyridin-3-ylethynyl)-2-ethyl-pyridin-4-yl]-2-fluoro-phenyl } -[4-
(tetrahydro-pyran-4-yl)-piperazin-1-yl]-methanone
{4-[3-(6-Amino-pyridin-3-ylethynyl)-2-ethyl-pyridin-4-yl]-2-chloro-phenyl } -(4-
morpholin-4-yl-piperidin-1-yl)-methanone

30 {4-[2-Ethyl-3-(6-methylamino-pyridin-3-ylethynyl)-pyridin-4-yl]-2-fluoro-phenyl} -
[4-(tetrahydro-pyran-4-yl)-piperazin-1-yl]-methanone
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18.

19.

20.

21

22.

1-(4-{4-[3-(6-Amino-pyridin-3-ylethynyl)-2-ethyl-pyridin-4-yl]-2-fluoro-benzoyl} -
piperazin-1-yl)-ethanone
4-[3-(6-Amino-pyridin-3-ylethynyl)-2-ethyl-pyridin-4-yl]-2-fluoro-N-(2-methoxy-
ethyl)-N-methyl-benzamide

Compounds, or the pharmacologically effective salts thereof, according to one of

claims 1 to 17, as medicaments.

Compounds, or the pharmacologically effective salts thereof, according to one of

claims 1 to 17, for preparing a medicament with an antiproliferative activity.

Pharmaceutical preparations, containing as active substance one or more compounds
of general formula (1) according to one of claims 1 to 17 or the pharmacologically
effective salts thereof, optionally in combination with conventional excipients and/or

carriers.

. Use of compounds of general formula (1) according to one of claims 1 to 17 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 one of claims 1 to 17 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 diastereomers and the mixtures thereof, as well as optionally the

pharmacologically acceptable salts thereof.
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