WD 2007/ 003525 PCT/ EP2006/ 063555 -1 CYCLI C ANI LI NO - PYRI DI NOTRI AZI h1ES AS
GSK-3 I NHI BI TORS dd ycogen synthase kinase-3 (GSK-3) is a serine/threonine
protein kinase first 5 discovered as one of a number of kinases capabl e of
phosphor yl a¥® ew@7/e03625 nacti vati ng gl ycogen synt hase, thecrapulosiessys enzyne of
gl ycogen synthesis in mammals (Enbi. et al., Eur,J.Biochem, 107, 519-527
(1980)). Existing in two isofornms, GSK- 3% and GSK-3p GSK- 3 phosphoryl ates a
wi de variety of protel ns in vitro. The di ver5|t\1§§ t hese proteins suggests

arole for GSK-3 | QYERLC AONLIIO SHYRMINGTRIAGNESAS GHK-4 IYREBITGBSand

devel opnment, Type | diabetes is characterized by a lack of insulin resulting
fromthe destruction of tnAsuH—producing—cetts—Tthe—pancreas. Type ||
di abetes is characterized by defective 15 insulin secretion and action. The

bi ndi ng of i RFYddgtn Eﬁtﬂa&éklhﬁ‘s%%F(GSK-S)%hbe%ﬁ@ﬁhr@o»rﬁﬁesfr@}fé& laﬁas%\fﬁéit s resulting in
the phosphorylatio ont ri but

i phi bitio
i nsul i -1 Adud&YoLr IOQFP "hmﬁﬂﬂ ﬁPﬁ@B@S@Wa&‘H@ BtloéPli‘Prijﬁ g@glgact‘V?ﬂﬂ%l tors of
GSK-3 have tgdz;&n s wyuthadeptheiregulaory bezyaetof @ ogbfn siymfesis in njdaaghls dPmeit etal .
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in the treat qgRgs pmenélsaggés@.%ml/élfarf@smﬁn &e‘ébﬁtﬁﬁ%@cél&la&%?é’c%h%'é@ﬂﬂpy t he
m cro- tubul e- a&a‘?‘@l?ate protein Tau existing in an abnormally

hyper phosBho®} PE&¥dk ¢ (Cohen and Frane, Nature 25 Reviews: Ml ecul ar Cel |
Bi ol ogy, 2,769-776 (Cctober 2001)). GSK-3 phosphorylates many of the
hyperphosphoryl ated sites on Tau in vitro, preventing it frombinding to

m crotubul es, making it available to undergo the aberrant filament assenbly

that may undope ] diabates inehrmastanizedioy? ek o] isslisreaitingdrom the deptaicien of  di sease

and ot her nelﬂﬁsﬁhﬁ)ﬁﬂoﬁ&ém wmﬁ:d%%ano%&s T?‘dlbdia@étés @Ehﬁiﬁm&eﬁ%yqﬁfeaﬁx(d Esul I n
ospnor atll on o
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di scoveri es sugdessultingin mmcspﬁmrﬁaﬁanasduﬁnlﬁ@ﬁ@%&lﬁé epqmnbtmngrttathe role in
the treat ment,gfiyJ ﬂﬁ!ﬂ&%’sﬁgﬁ{)ﬁo Eﬁ%&geﬁ djlﬁrbﬁns fhesis. ﬁ:‘h?d?ﬁks”@frﬁﬁ(@' sease. 35

Hair growh is contro pat i/vac\{ ﬁ)artlcul ar
Wit-3. In  havebeenshownto mlmlck the actions of ifisulin (Coghlan et a hem Biol . 7, 793-

803, (2000)), including the ability to lower blood glucose levels in vivo (Norman, Drug
20  NewsPerspect., 14, 242-247 (2001)). These recent discoveries suggest that inhibitors
of GSK-3 have a potential in the treatment of diabetes.

Alzheimer’s disease is characterized by the micro-tubule-associated protein Tau
existing in an abnormally hyperphosphorylated state (Cohen and Frame, Nature

25 Reviews: Molecular Cell Biology, 2, 769-776 (October 2001)). GSK-3 phosphorylates
many of the hyperphosphorylated sites on Tau in vitro, preventing it from binding to
microtubules, making it available to undergo the aberrant filament assembly that may
underlie the neuronal degradation observed in Alzheimer’s disease and other
neurological disorders,

30 Inhibitors of GSK-3, such as insulin and lithium ions, have been shown to induce a
partial dephosphorylation of Tau in neuronal cells (Cross et al., J.Neurochem., 77, 94-
102 (2001)). These discoveries suggest that the inhibitors of GSK-3 have a potential
role in the treatment of neurodegenerative disorders such as Alzheimer’s disease.

35  Hair growth is conirolled by the Wnt signalling pathway, in particular Wnt-3. In
tissue-culture model systems of the skin, the expression of non-degradable mutants of
B-catenin leads to a dramatic increase in the population of putative stein cells, which
have greater proliferative potential. This population of stem cells expresses a higher




“"tissue-culture nodel systems of the skin, the expression of non-degradable
mutants of (3-catenin leads to a dramatic increase in the popul ati on of
putative stemcells, which have greater proliferative potential. This

popul ati on of stemcells expresses a hi gher WO 20071003525 PCT/ EP2006!] 063555

-2 |evel OR\{d‘QMa/&@QJ%e” n associated (3-catenin, which n%T&q,%orﬁjo%gse to their
hi gher proliferative potential. Myreover, transgenic nm ce overexpressing a

truncated (3-catenin in the skin underg@-de novo hair-follicle
nor phogenesi s, which nornmally is only established during enbryogenesis. For

(3-catenin it ] (G ) : ce the

ect opi ¢ appl ilgeé% Pgﬁ&wd%;%ﬁl?gécﬁdﬁ?db[?? %%gﬁ’%%%ﬁg)g%%é%tﬁ%%ﬁgggé?eut ically
useful in thel?rﬂlﬁfé%@ﬂﬁ%mtelﬁfal-bMPEﬁQé@str%HenilWW@@V@F’FM@FSW&W“’@P%W -CAPHR| owi ng
chenot her apy-ih ReiikatulbRpRIC ndvo KNefdllicld Merphb aesif ol i dsmE8ol batyed by GSK-3(3

phosphoryl ati on.j. e.signalling.t otein .NF-KB. Studies on fihbroblasts
Prom csic 313 Sblisntite S8 vartis FPRSEERR BT RLE GRSl Ee Lot u
in treating infG3vahory tidiswpiepsliations @3S egnhibhere ughthadfererbegat i ve

regul ation ofy &‘Eﬁéﬁ@cﬁ%ds&’%@ %flrsthgf?ﬁr?erﬁ'o?ﬁéé s Af3Gh Y& rinBihRiFIMRe di seases and

i nfl ammat ory di Seases “suc _ Ies and asthma, nultiple sclerosis (M),
rheurat oi d ar'eHevEshqpothcrapy-indpsed $HPesidsi s, arthritis or Inflammatory 15
Bowel Disease (I1BD). Wiere GSK-3 was originally identified as a '

proline-directed ri.ne/threonin [ & hat phosphor. t.es . gl ycogen
synt hase, it es?ﬁ@%’tﬁ%ré)ﬁ&&él?rﬁéﬁgEﬂ%egtbgg’sﬁq%%ﬁ pgﬁkﬁwﬁg%gﬁi@%@& @Z nuner ous
proteins 1on viretew NEeB. #sudidseontiihpeblists fraubSKi-1P iockowwmopee diseiademt prot ei n

kinase, the GugiuhiRiot G8k-PhagsBhalAaen trdatindTittaintdt@y QisoMRECr ddely! coenzyme
A car boxyl ase basi c | e-associ a a

eljn r.ot ei crotu d protein,
neurof i | ane ntthﬁ’% téb%?egﬁﬂvel\f-e%&mm@eqr}lwgﬁﬁégqvbtﬁ' rtffﬁ?séélﬂﬁe%s,es H‘@ﬁ‘@@ growt h factor
receptor, c-Jaspitnmansdisegstd o ihdetroatpryXiseides siahss pll@ties and adtnoy, mudtipid/ b

¢ L ARSGL .R%)i riB?(%rQbris, .al'tfu%l' ortlflﬁé}ﬁrﬁaljom ion
i i R o

transcriptiongfaat®is
factor, Tau prcgt elfsr_l( aé’cfl cat eni I's diversity prot el ns “‘whi ch may

be phcsphbr ylBawed DspatsdkBR).i nplies that GSK-3 is inplicated in numerous
nmet abol ic and regul atory processes in cells. GSK-3 inhibitors nmay therefore

be usetul 0 MBS SN, B HERIARL, Bhuf} SR80 P igvh G

that phosphorylates glycogen synthase, it has now been demonstrated that GSK-3
phosphorylates numerous proteins in vitro such as the type-11 subunit of cAMP-

20 dependent protein kinase, the G-subunit of phosphatase-1, ATP-citrate lyase, acetyl
coenzyme A carboxylase, myelin basic protein, a microtubule-associated protein, a
neurofilament protein, an N-CAM cell adhesion molecule, nerve growth factor
receptor, c-Jun transcription factor, JunD transcription factor, c-Myb transcription
factor, c-Myec transcription factor, L-Myc transcription factor, Tau protein and B-

25 catenin, This diversity of proteins which may be phosphorylated by GSK-3 implies
that GSK-3 is implicated in numerous metabolic and regulatory processes in cells.

GSK-3 inhibitors may therefore be useful in the prevention or treatment of diseases
mediated through GSK-3 activity such as bipolar disorder (in particular manic

30 depression), diabetes, Alzheimer's disease, leukopenia, FTDP-17 (Fronto-temporal
dementia associated with Parkinson's disease), cortico-basal degeneration, progressive
supranuclear palsy, multiple system atrophy, Pick's disease,Niemann Pick's disease
type C, Dementia Pugilistica, dementia with tangles only, dementia with tangles and
calcification, Downs syndrome, myotonic dystrophy, Parkinsonism-dementia complex

35 of Guam, aids related dementia, Postencephalic Parkinsonism, prion diseases with
tangles, subacute sclerosing panencephalitis, frontal lobe degeneration (FLD),
argyrophilic grains disease, subacutesclerotizing panencephalitis (SSPE) (late
complication of viral infections in the central nervous system), inflammatory diseases,



30 depression); diabetes, Alzheiner's disease, |eukopenia, FTDP-17
(Fronto-tenporal denentia associated with Parkinson's disease),
corrico-basal degeneration, progressive supranuclear palsy, multiple system
atrophy, Pick's disease, Nemann Pick's disease type C, Denentia Pugilistica,
denenti a watdnovangies only, denentia with tangles and eahlwrticcadsszn, Downs
syndronme, myotonic dystrophy, Parkinsoni smdenentia conplex 35 of Guam aids
rel ated dementia, Postencephalic Parkinsonism prion diseases with tangles,
subacut e scl erosi ng panencephalitis, frontal |obe degeneration (FLD),

ar gyr ophi | i c dgp@ssis, ddmeaéemamlm@?@mdie&dbremﬂaiazﬂnmlgn@a,neumqpspmmti s ( SSPE)
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cancer, der rré%b‘b@ieéfalmfdih@b?rﬂéﬁ% @[F@Pfe § L5418 SO RRRFPEYRSot ect i on,

schi zophr enia, pain, in parti cuI ar neuropathic pain. GSK3 inhibitors can al so

be used t i.nhi bit sperm noti| an th ed l e
cont racepgl vég pa’gmlﬂar §r°f)fn@u‘llr515 O%ﬁ%greé ﬁ}%’emaos ar% Sﬁeﬁ"l o theijéenvtef‘hl n\r/rogntl on are
useful in thdrepimenbef Alghcimer's diseasss dishetesofn paIrtigvdsr e’ 2911@11%&3@ ngliliabet es, in
particul ar tﬁ@ﬁen%eﬁ'd%%@e@ﬁbfpﬂﬁpdﬂsmw 'c@ncegeW%Péﬁlg!lﬁqﬁbﬁ)%hhlc Riappl ar

di sorder ; cancer , arti cul neur o hi ¢ ression ;

i nfl ammat ory. d&P@@é@’eﬁ‘“ %Wary Se&‘l’elsé‘?%}i%é@% azﬁegl%gpﬂﬁﬁhﬁwé\q F&Ep

arteri oscl er asiesosclrdsiy artlirBisor IBIBDVofetin particulfathe icompamds bhthe paszgaounds of t he
present tg | rf?(@e%br?%e%%&ulqﬁ?Ie';ﬂrfivleﬂtu;rh %&Ye%{‘éf(ﬁ 0 &%%%H@P{QTQE di abet eS

in particul ar dependent pain,
particul ar n@@ﬁb@i@amwenq@an ﬁepené@'ﬁﬁ@@%tpﬁrpam |1W'4T§¢leﬁtn§ldr>®13étb§é’&§’es i ncl udl ng

MBS, BA or | BReprEfich [ inN8RhAIOF difdasdk @schidhaViE] RAGr (B! i di no)triazi ne derived
macrocycles of 15 flor mul a (I') that have been found to have kinase inhibitory

activity and will for exanple, be of value in the treatnent of cell
proliferation rel dhsdndingon chéates tp auilineH{muyidinojriczne depiyed inasiosycldserdi gn

prostati ¢;shyRemiuiLQMhat 1BVE §EOBEAEH B kife 1&?&!0?}1&%‘\@ abdwilPRE i cul ar, the
conpounds of the present i nvt%n I on were i nhi bi tory

activity and eé?%pléctl?c?rfdﬁlﬁﬁl‘ry Géré‘l‘tﬁ'le“ﬁ%‘:ﬁ%?rﬁgg%at’@f‘ rg?@ﬁ@ﬁ%%mdf‘d’t‘qi%g human or
20 ani mal bodyncef @soréaxBMEngm prodidie hypatrbplod, miteioodlenvrid nodreensid dn use in the

preventi on. QL fLGRLEN 8lndl RIS A ALSH, LI'OUGN, B8 3 @gkivi Y supra

The inventi o Cesses or the nanuf ure sai d
ani | i no- (pyr ilehibiey p@ta/ztymgd gx@,aps;/;g@mgl@gl,sefp]dn methods of treatment of the human or

20 animal body, for example in the manufacture of medicaments for use in the prevention
or treatment of diseases mediated through GSK-3 activity supra. The invention also
relates to processes for the manufacture of said anilino-(pyridino)triazine derivatives, to
pharmaceutical compositions containing them and to their use in the manufacture of
medicaments of use in the prevention or treatment of diseases mediated through GSK-3

25  activity.



pharmaceutical conpositions containing themand to their use in the

manuf acture of nedicanents of use in the prevention or treatnment of diseases
medi ated through GSK-3 25 activity . WO 2007/0113525 PCT/ EP20061063555 -4
This invention concerns conpounds of forrmula (1) Y'~\ x2 3 21 (R)m n(RL
6- 6' HN- Woobldoossest he N-oxide forns, the pharmaceuti cacingramcegsshl e
addition salts and the stereochenlcally psonmeric forms thereof, wherein m
represents an integer from1l to 4; n represents an integer fron11 to 4, Z
represents Nor C 10 Y represents -NR 2-Cl. 6al kyl -CO NR4-, -Cl _4al kyl - NR9- C]
al kyl -, C1- 6athkyihvé&iolletikBens complatnds 4f oA (IBal kyl -, -Fbtlz-q . bal kyl -

-CO Het 13-Cl . 6al kyl-, -CO NRI-C, .6al kyl-, -Het'-Cl6al kyl-CO NR5-, or

- Het 2- CO-NR6- wherein the -C, .6alkyl-Iyoker in -NR 2-C1. 6al kyl - CO- NR4- or
-Het 1-Cl _6al kyl -CO-NR5- is optig ly SS%E?quted wi th one or where possible
two or nore substituents sel ect 15 from hydrogy, mnethoxy, am nocarbonyl,
hal o, phenyl, indolyl, ntthylsulfide, thiol, hydrgxyphenyl, cyanophenyl,

am no and hydroxycarbonyl; X \g dents a difpAct g , CL4al kyl ,

Cl . 4al kyl oxy-, Cl1-0al kyl -CO, 4al %nyl, 2 4ah@?nyl or O -4al kyl - NR3-
wherein said Cl_4al kyl or (Aal is optlo% Sy ﬁubstltuted w th one or
where possible two or nore H5N06 i 20' X2 represents a direct bond,
Cl. 4alkyl, ClAal kyl oxy-, C -4al kyl - 4abkenyl C2- 4al kynyl , or

Cl -4al kyl -NR -, wherein said Cl-4al kyl o ,Aalkenyl is optionally
substituted with one or where possible tm% re hal o substituents; R and
R8 each i ndependently represent hydrogen, ' cyano, hal o, hydroxy,

Cl . 6al koxy-, Cl.6al kyl-, nono- or di(C,AaIkyl)arnlno-carbonyl-

5  the N-oxide forms, the pharmaceutically acceptable addition salts and the

stereochemically isomeric forms thereof, wherein

m represents an integer from 1 to 4, n represents an integer from 1 to 4;

Z represents N or C;

10 Y represents -NR*-Csalkyl-CO-NR*, -C|.4alkyl-NR°-C) salkyl-, C| salkyl-CO-Het'-,
Het!!-CO-C| galkyl-, -Het'%-C) alkyl-, -CO-Het'*-C | alkyl-,

-CO-NR'%-Cy galkyl-, -Het'-Cysalkyl-CO-NR°-, or -Het>-CO-NR- wherein the
~C,galkyl-linker in ~NR2-C,alkyl-CO-NR*- or -Het'-C,_¢alkyl-CO-NR"- is
optionally substituted with one or where possible two or more substituents selected

15 from hydroxy, methoxy, aminocarbonyl, halo, phenyl, indolyl, methylsulfide, thiol,
hydroxyphenyl, cyanophenyl, amino and hydroxycarbonyl,

X! represents a direct bond, C_salkyl, C4alkyloxy-, Ciualkyl-CO-,Cyqalkenyl,
Ca4alkynyl, or (3141,a11<y1-I\TR3 -, wherein said C.salkyl or Cy4alkenyl is optionally
substituted with one or where possible two or more halo substituents;

0 X represents a direct bond, C,_salkyl, Ci4alkyloxy-, C,.4alkyl-CO-, C; salkenyl,
Cqaalkynyl, or C|-4alky1-NR7-, wherein said C|_4alkyl or C;4alkenyl is optionally
substituted with one or where possible two or more halo substituents;

R' and R® each independently represent hydrogen, Het'®, cyano, halo, hydroxy,

Ci ¢alkoxy-, Ci.salkyl-, mono- or di(C)4alkyl)armino-carbonyl-,

25 mono- or di{C 4alkyl)amino-sulfonyl, C; galkoxy- substituted with halo or R
represents C,.galkyl substituted with one or where possible two or more
substituents selected from hydroxy or halo;

R? and R® each independently represents hydrogen, C4alkyl, C.qalkenyl, Het’,
Het4-C|.4alkyl—, HetS-C|_4alkylcarbonyl-, mono-or di(Cy4alkyl)amino-C; salkyl-




25 nmono- or di (CL4al kyl )am no-sul fonyl, Cl _6al koxy- substituted wth halo or
R represents Cl.6al kyl substituted with one or where possible two or nore
substituents selected fromhydroxy or halo; R and RO each independently
represents hydrogen, Cl. al kyl, CZ 4al kenyl, Het3, Het4-C, 4alkyl-, Het5-C
1- 4al kyl eamwonylmeozszaono- or di (CL4al kyl ) ami no- Cl 4al kyl YOr2etiis 003525

PCTI EP2006/ 063555 -5 carbonyl - or phenxg_optionally substituted with one or
where possible two or nore substinments 3el ected from hydrogen, hydroxy,

am no or Cl Aal kyl oxy-; R3 and R7 each independently represent hydrogen,

Cl. 4al kyl , Het 6 carbledyl- & phgall loptionally &b stiated erithl ctaobohyte-posyitile oradd iyore

substituted wt -Cl - 1 r - sul fonyl -,
Cl Aal kyl oxyC, . 4a Syﬁéné%d%ﬁ%ﬁ%&gg%??%ﬁhﬁﬁg&éh%@?PE%F& lgﬁgﬁi’one or where
possi bl e t wo ForneBr each insispendgehit spiseane bydsegenr omebybifsgelet #ydelbdy, anino or
G _4al kyl oxy-; R4,allmylcB®oafidoftbnERCdubbtRoed e ent’ly, ABplasedhrbdigr,0ogen or
Cl_4al kyl optloE@II% guﬁstﬁtgteggiﬁt@ h dEOXé t%,o% C Aa{krlox ; to Het'
and Het2 &ach i nasRSRBRYORY Y &ptlodiy Coratiatat SoyBl PR P g A
pyrrolidinyl, phpervitirmpdssibptperamionydubstpyentdictegled fpyr hydraienythydrqeyr azi nyl ,
i m dazolidinyl ofinR¢i@zakiidiyy! wherein said Het and Het' are optionally
substituted w,th am no, E%ﬁroxy, Cl. 4al kyl, hydroxy-C_4al kyl -, phenyl,
phenyl -G _4alRieylt - R and g epsiy 1ndppgndentiveeppesent hygragen SiCigplKedersanallyl ) ani no- or
ani no- car bony! - subktutdeitvd temdrddgt Bettach, jangkpendent |y represent a heterocycle
selected fro yr ol 2di nyl .or [ i di.nyl erei I t t6 are
optionalﬂé sg%ngQEkééﬂaf?ﬁqﬁﬂéggg?&¥é&ﬁh§ﬁﬁ%ﬁﬁy1F§¢@§%S§§ER§F§H§Blstituents
sel ect ed from CpRgridipyl, posapeyk Pradikyll pyrinkigiaylo Ryracnyldmnigggolidiny] or
-Cla“a' k)él o??/c, Al blidRyl ME%&WQF@PIW bl Yt %ﬁs |0p1%ioﬂz‘1|ﬂﬂ' é%bstfme’ah@:&garhiiﬂb; each
i ndependently r ese rocycle selected from phol i nyl ,
pyrrolidinyl, p%%%?é%?%?%pgrﬁ%ﬁ%ﬁ?#d@ﬁyL’&ﬁgﬁeﬁﬁmgﬁéﬁmﬁgp4, Het' and Het9
are optional ly €hbdkyltoxty€d..ulkylhmone- ondi(@Whedlle/possi- bl entneecadronpier e
substituents : I o kyl -
HeP Blalil QM fendahs YoreCrt- BRVEL QR ¥k orc DR SR P Yo frtingiRI kY -
CL4aIkyI§§yCIF4§kE§F Sr %g%§ﬁj%% x9¥el igﬁ{y§8?hkbtgére re eﬁtgng '
heterocycl e sel @RCEENYLSATHBANASIH e Hepyrs sitioaglyaubstisuted ahions Pr or
where possible two or more substituents selected from C;4alkyl, C;¢cycloalkyl,
hydroxy-C,_4alkyl-, C).4alkyloxyC,.4alkyl or polyhydroxy-C,.4alkyl-;
Het*, Het” and Het® each independently represent a heterocycle selected from
20 morpholinyl, pyrrolidinyl, piperazinyl or piperidinyl wherein said Het*, Het’ and
Het® are optionally substituted with one or where possible two or more substituents
selected from C,.4alkyl, Cs¢cycloalkyl, hydroxy-Ci.salkyl-, C)4alkyloxyCisalkyl
or polyhydroxy-Ci.4alkyl-;
Het® represents a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl or
25 piperidinyl wherein said Het® is optionally substituted with one or where possible
two or more substituents selected from C,.4alkyl, Cs ¢cycloalkyl, hydroxy-C,.
aalkyl-, C|salkyloxyCi.4alkyl or polyhydroxy-C,.salkyl-;
Het', Het'" and Het" each independently represent a heterocycle selected from
pyrrelidinyl, piperidinyl, piperazinyl, pyridinyl, pyrimidinyl, pyrazinyl,
30 imidazolidinyl or pyrazolidinyl wherein said Het'’, Het'" and Het" are optionally
substituted with amino, hydroxy, C;.4alkyl, hydroxy-C,4alkyl-, phenyl,
phenyl-C;4alkyl-, Cy4alkyl-oxy-C;.4alkyl-, amino-carbonyl- or
mono- or di(C,4alkyl)amino-;
Het'? represents a heterocycle selected from pyrrolidinyl, piperidinyl, piperazinyl,
35 pyridinyl, pyrimidinyl, pyrazinyl, imidazolidinyl or pyrazolidinyl wherein said
Het'? is optionally substituted with amino, hydroxy, C\.salkyl,
hydroxy-C,.4alkyl-, phenyl, phenyl-C,salkyl-, C;-4a1kyi-oxy-C]_4alkyl-;

mono- or di(C) 4alkyl)amino- or amino-carbonyl-;



25 piperidinyl wherein said Het5 is optionally substituted with one or where
possible two or nore substituents selected fromC, 4alkyli, C3_6cycloal kyl,
hydroxy-C, _ 4al kyl -, C -4al kyl oxyC, . 4al kyl or pol yhydroxy-Ci . 4al kyl -; Het1,
Het'' and Het 13 each i ndependently represent a heterocycle selected from l
pyrrol i di myb2o@iopens di nyl , piperazinyl, pyridinyl, pyripCdEmpbgoepsssazi nyl, 30

i mdazolidinyl or pyrazolidinyl wherein gsaid Hetl, Het" and Het13 are 1
optionally substituted with am no, hydroxy, C, .4alkyl, hydroxy-Cl-4al kyl -
phenyl , phenyl C, Aal kyl -, G _4al kyl - oxy-Cl_4al kyl -, am no-carbonyl - or nono-
or di (C Aal kife) “anwpmeenis d—lmtaﬁcycmlebstedlﬁsmanmtuﬁmbymyi"relldsej'lempedzmylom

pyrrolidinyl, pma;zo 1%0139' P%%@?‘W" 1352@ytﬁhﬂﬂyﬁy$yrai6¥ﬁ‘ 6Prﬁ’x5

pyrazinyl, imdazo ar razo erein sdi I s optl onal |y
substituted wi tWhﬁfﬁinrﬁél Wdﬁ%‘)‘@}‘on@}’ WQ%‘tWPd W“h)?ﬂ‘? %Whe(r,e PQﬁé!bl@ytl"*’O Ofphenyl ,

phenyl - Cl . 4al Kythrore Sabstftadniydeteanyl fombal skt C; EE@/BDaleI hglfnr()@ Aalaliyl-ani no- or
o S B A S Rt A esent s @

i mi dazol yl; pyr h@wbyclQseﬂ;cmdtfrqnamapwhrmlwmomdlzympwcﬂalzél3y’4 tﬂﬁ«p%m’a"ﬁldl yl; or

pi peri di nyl Whet8iaRin§RdrGigdeititd] Rer@RishiamRk'F ¥ O%Hs.%nlytsu@s%%tw #lih GRer0r Wher e
Ry oy~ G - dal KIS PEEen G 1 TOREy YOS P B PO oy iy e - 11
hydr oxy- d - 4al k I ;

parti cul ar Het ldydrepr-€saiitys, €. alieieyCeytive osel doded yiC antkpiprmptelli nyl ; _

bYe 1ol gl PUBRL e St SRRSO\ Mbsco SRPSIZAIAL Bt O 1
or nore substi tH’@ﬁltaémx@fé’&eélélrlb’r‘dhﬁrgp3@QIH@}'I is qpgomdlysrsaitwgd with H‘W‘?Toxy Cl

al k%” g Cl- ﬁlaellt ;(_Wh@r)é Yohsitatwy br rﬁdﬁrel@ﬁ)sbﬁf@?ﬁd@@%&@&%orﬁ@f Mky C{@@%@?dlk}l? '
particul ar cle se ro rp0|ny i
pyrrolidinyl; ﬁYc‘k%’F i“r?\gﬁy?oﬁ ﬁﬁﬁi ‘?Myl %ﬁgh r°§(§| 14 1s opt| onal |y I
substituted with one or where possible two or nore substltuents sel ected

fromd -4alkyl, C3-6cycloalkyl, hydroxy-C 1 -4alkyl-, CI-0alkyl oxyCl4al kyl

or pol hdro Cl.4al k sed t he foregoing definitions and
hergl n;f %ler )fi}s/used mahe f%)lregomgdeﬁa‘slt]gns andlherem Eer goi ng it

- halo is generic to fluoro, chloro, bromo and iodo;
- C, 4alkyl defines straight and branched chain saturated hydrocarbon radicals having

from 1 to 4 carbon atoms such as, for example, methyl, ethyl, propyl, butyl,

20 l1-methylethyl, 2-methylpropyl, 2,2-dimethylethyl and the like;
- C, salkyl is meant to include Cj.salkyl and the higher homologues thereof having 6
carbon atoins such as, for example hexyl, 1,2-dimethylbutyl, 2-methylpentyl and the
like;
- Cz4alkenyl defines straight and branched chain hydrocarbon radicals containing one

25 double bond and having from 2 to 4 carbon atoms such as, for example vinyl,
2-propenyl, 3-butenyl, 2-butenyl and the like;
- Cy.salkynyl defines straight and branched chain hydrocarbon radicals containing one
triple bond and having from 2 to 6 carbon atoms such as, for example, ethynyl,
2-propynyl, 3-butynyl, 2-butynyl, 2-pentynyl, 3-pentynyl, 3-methyl-2-butynyl,

30 3-hexynyl and the like;
- Cagcycloalkyl is generic to cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl;
- Cy.salkyloxy defines straight or branched saturated hydrocarbon radicals such as
methoxy, ethoxy, propyloxy, butyloxy, 1-methylethyloxy, 2-methylpropyloxy and the
like;

35 - Ciealkyloxy is meant to include C,4alkyloxy and the higher homologues such as
methoxy, ethoxy, propyloxy, butyloxy, 1-methylethyloxy, 2-methylpropyloxy and the
like;



- halo is generic to fluoro, chloro, brono and iodo; - C -0al kyl defines
strai ght and branched chai n saturated hydrocarbon radicals having from1l to
4 carbon atons such as, for exanple, nethyl, ethyl, propyl, butyl, 20
1-net hyl et hyl , 2-met hyl propyl, 2,2-dinethylethyl and the like; - Cl _6alkyl is
meant to iwolwg®mossts5al kyl and the hi gher honol ogues t heceebbawisssg 6 car bon
atons such as, for exanple hexyl, 1,2-dipnethylbutyl, 2-nethylpentyl and the
like; - C2-lal kenyl defines straight and branched chain hydrocarbon radicals
contai ning one 25 double bond and having from2 to 4 carbon atons such as,
for exanpl e vpslyhydrod~Qraikehislgenddichot €nydiky! 2s defined yereimbetotehravingkteo, -

Co- Sal kynyl g6l BSpash5aninhoARdabLRNAALAOSIA, Jsk geapon radi cal s

cont ai ni ng one car n atons such as, f or
exanpl e, ethyﬁyﬁHKYQB@prynyl 3- butynyl 2-butynyl, 2-pentynyl, 3- pentynyl
3-met hyl - 2- bubyRndle- c$9an%71hﬁg<e\aeaé to@rtq 451@@1 eIs'dIéﬂmed%re@%\éﬁIr@&IakMEtW@ fgegeric to

I I, | obut cl nd I I defi
T ai gt b BF MRERE L e A NGRE R G BRI BE et hiy. el ne

met hoxy, et hoxy,
propyl oxy, butyl oxy, 1-nethylethylloxy, 2-nethylpropyloxy and the |ike; 35 -

as et hoxy et Tage osyBel Ao A in i 6l 0B ARM BI%I?%;%}% e o opyl oxy
and the ||ké)mv@tzeibm%a%ﬂ@@fp@z@%qfo@sss@mwm Yalsgreiedsy- G . 4al kyl
i's generic tQH%y@b’rﬁahkzﬂlylaﬁclﬁIﬁE il agztdmta.@dlﬂlaﬂbemr BiazblQY brg@lid70B] includeee or were

possi bl e X t nt dr oxynet hyl; -
pol yhal o- @D jgh}i%a% &Olg@ t?rI 8xat%1aZ§IyIC%li?q?)I< IaZCOI ?Igrzig egrngII/ibef ore, haV| ng
two, three ®isliazabi énc S%IBﬁéhw@@éﬂﬂahéﬂ§g®§@$1ﬁeh@éth@d@ﬂﬂw§mﬂor exanpl e

tr|fIuoronethxudhgm%za§t?&ggwgh@§m§§ﬁpﬁﬁ&h@ﬁ§duy Bylah@. above definitions and

horoine or e eelt (6, nclude il pesmblg Rarcic o tiegeot . o
1, 2, 4-tri azohydchedid the Spvhirtdet aizbd yblecudx aﬂfoaﬂuihy(ll) throgdhuedie sing carbon or
15 heteroatom as appropriate. Thus, for example, when the heterocycle is imidazolyl, it
may be a 1-imidazolyl, 2-imidazolyl, 3-imidazolyl, 4-imidazolyl and 5-imidazolyl,
when it is thiazolyl, it may be 2-thiazolyl, 4-thiazolyl and S-thiazolyl; when it is
triazolyl, it may be 1,2,4-triazol-1-yl, 1,2,4-triazol-3-yl, 1,2,4-triazol-5-yl, 1,3,4-triazol-
1-yl and 1,3,4-triazol-2-yl; when it is benzothiazolyl, it may be 2-benzothiazolyl,
20 4-benzothiazolyl, 5-benzothiazolyl, 6-benzothiazoly! and 7-benzothiazolyl.

The pharmaceutically acceptable addition salts as mentioned hereinabove are meant to
comprise the therapeutically active non-toxic acid addition salt forms that the
compounds of formula (I) are able to form. The latter can conveniently be obtained by

25 treating the base form with such appropriate acid. Appropriate acids comprise, for
example, inorganic acids such as hydrohalic acids, e.g. hydrochloric or hydrobromic
acid; sulfuric; nitric; phosphoric and the like acids; or organic acids such as, for
example, acetic, propanoic, hydroxyacetic, trifluoroacetic, lactic, pyruvic, oxalic,
malonic, succinic (i.e. butane-dioic acid), maleic, fumaric, malic, tartaric, citric,

30 methanesulfonic, ethanesulfonic, benzenesulfonic, p-toluenesulfonic, cyclamic,
salicylic, p-aminosalicylic, pamoic and the like acids.

The pharmaceutically acceptable addition salts as mentioned hereinabove are meant to
comprise the therapeutically active non-toxic base addition salt forms which the

35 compounds of formula (I) are able to form. Examples of such base addition salt forms
are, for example, the sodium, potassium, calcium salts, and also the salts with
pharmaceutically acceptable amines such as, for example, ammonia, alkylamines,

benzathine, N-methyl-D-glucamine, hydrabamine, amino acids, e.g. arginine, lysine.




to 1, 2, 3-oxadi azolyl, 1,2, 4-oxadi azolyl, 1,2,5-oxadiazolyl and

1, 3, 4-oxadi azolyl; thiadiazolyl includes 1,2, 3-thiadiazolyl,
1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl and 1, 3, 4-thiadiazolyl; pyranyl

i ncl udes 211-pyranyl and 4H pyranyl. Further; the heterocycles as nentioned
in the abovedefizskii ons and herei nafter maybe attachedwerév@sssaai nder of
the nolecule of formula (1) through anyﬂging carbon or 15 heteroatom as
appropriate. Thus, for exanple, when the heterocycle is imdazolyl, it my
be a | -imdazolyl, 2-imdazolyl, 3-imdazolyl, 4-imdazolyl and
5-imdazolyl; when it is thiazolyl, it nmay be 2-thiazolyl, 4-thiazolyl and
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triazo
1,3, 4- tr|azoPm@ﬂv@ﬂwﬁﬁ@ﬁmﬁprb@eﬁ@ﬁkoth|azonI it may be 2-benzothiazolyl, 20
4- benzot hi azol yl, 5-benzothi azolyl, 6- benzothlazoly" and 7-benzot hi azol yl .
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acid. Appropriate aci ds conprise, for exanple, inorganic acids such as
hydrohal i ¢ acids, e.g. hydrochloric or hydrobromc acid; sulfuric; nitric;

phosphori c amge tbfne stetelseheadtlg isoaterio fganiacusd hdsinduohe Mmesf the poﬁ)bﬂ’d‘rm e,
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r mac i.cal y t ﬁ
her ei nabove ﬁ?@erﬁ%éﬁ?s g n?:‘é‘?ﬁﬁsl a’flﬁlgaﬂ éﬁs%‘ibeé’mef Sﬂﬁnf)mgﬁfﬁa{}‘@ hon-toxi ¢ base
addi ti on sal tonfames aitticctasiche8Blac simpouwe d4l] eferdboramitally(isomeaicgomislod t o f orm
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N-net hyl - D- gl ucam ne, hydrabam ne, amno acids, e.g. arginine, lysine. WO
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20  included within the scope of the present invention.

The N-oxide forms of the compounds of formula (I) are meant to comprise those
compounds of formula (I) wherein one or several nitrogen atoms are oxidized to the
so-called N-oxide.
25
A first group of compounds according to the present invention consists of those
compounds of formula (T) wherein one or more of the following restrictions apply;
m represents an integer from ! to 4; n represents an integer from 1 to 4;
Z represents N or C;
30 Y represents -NRE-Cl.éalkyl-CO-NR“-, -Hetl-C1.6alkyl-CO-NR5—, or
-Het*-CO-NR®- wherein the ~C_salkyl-linker in -NR2-C;_¢alkyl-CO-NR*- or
-Het'-C) galkyl-CO-NR’- is optionally substituted with one or where possible two
or more substituents selected from hydroxy, halo, phenyl, indolyl, methylsulfide,
~ thiol, hydroxyphenyl, amino and hydroxycarbonylj
35 X' represents a direct bond, Cyalkyl, Co4alkenyl, Cpqalkynyl, or C)alkyl-NR’-,
wherein said C,.4alkyl or Cy4alkenyl is optionally substituted with one or where
possible two or more halo substituents;



"5 The termaddition salt as used herei nabove al so conprises the sol vates

whi ch the conpounds of fornula (1) as well as the salts thereof, are able to
form Such solvates are for exanple hydrates, alcoholates and the like. 'l
he term stcreochemcally isomeric forns as used herei nbefore defines the

possi bl e 10\?8 57’351?91 isomeric as well as conformational,forme, v &%h t he
conpounds o a (1) may possess. Unless otherw se rrentl one

i ndi cated, the chemical designation of cbnpounds denotes the mxture of all
possi bl e stereo chemcally and conformationally isoneric forns, said

m xtures cont gk Fbgerﬁé édﬁéc‘?%rﬁr gogd?{ 2@;5@ quiﬁgylﬁg%@‘falm%w mers of the

basi ¢ nol ecul ar tructure ric forms of 15 the
conpounds of f or Wigranesayl Cbe%lhyll%ceﬁﬁ"@nvldﬁ ﬁPfdﬂ“a Ihsubgiiutedovith olieron »B8€h ot her
are intended topctggb%rﬁi)b@emremaﬂdﬂm’bstﬁtb@t@cope of the present invention. Sone

of the corrpou 8 Q 4exI st in (g formns.
Such forns a aé)heaolbgdgggﬁ ]’P/E?%eseﬁ@] 2l TR aI]g 81./02& ?g[klog ’are
i ntended to be 201-dabkyl- umenb-\mﬂHCnmﬂH’y@a@mﬁerh@ﬂﬂt he present i nvention. The

R-oxide forms of nbie Fafep ng@amnotemw]ac,(éhmow Sub®iARtd Qh GABRE RSe those
en atons are oxidized

conpounds of fornul a several nitr

to the so-call e@PﬁFer‘g&%d@ ygf%lbﬂ‘q’ﬁegé‘?ti‘é’PBHbW]&q‘reE E%W(?soré‘&%%rdl ng to the
present inventi ofubstingitstesecak ftolfto}mlro;qmm@lunds of fornmula (1) wherein one or
nore of the f i I f er froml to
4; n repr esenﬁ g m?w&éeb rﬁgq@{’%@g* Cé“augﬂé%t%pr%“a]ﬁ?l&méﬁgY represents
-NR2-C | _&al kyl - m@:wpmdl?cl-4ﬁlévl)ar@10€awfwl Wmsor phepy! optipallpenbgtisiedher ei n

t he- Gi - 6al kyl - | i plgRbnd & wheNﬁJc%sﬁe tRabkinorddbdiriehts selected from hydrogen,
- Het ' - C1_bal kyl lgc%t‘]RS t| onal |y substituted with one or wher e possi bl e

two or nore subdY (E’i?(e?fflgmé’é &%”9&0’% Pom hydr oxy, hal o, phenyl, indolyl,
met hyl sul fi deR’® artdiR odach hylerengmlyeenyresenthyidrmgem il « ey Hm;/,démbﬂnwlkyl 35 X

represents a di r@ftalkléﬁjﬂgarb A?ngﬂﬂll’y s%’hﬁﬁ‘&k@i@/ Het® %%:ﬁllﬁi/ Eﬁﬁﬂ%barb

G . 4al kyl - NR3-, reirn n |on§
substitut &d with bﬁ eBYS BMOBY%MFM afpf&ﬁ%o?/ lﬁa@gv%lgﬁ w&ﬁts

2007/ 003525 PCT/ cEl%Zﬁ@ﬁm/eEb@ﬁEﬁBle two or more substituents selected from hydrogen, hydroxy,
amino or Cy4alkyloxy-;
R*, R® and R® each independently represent hydrogen or C;alkyl optionally substituted
with hydroxy, Het’ or Cisalkyloxy;

20 Het' and Het” each independently represent a heterocycle selected from pyrrolidinyl,
piperidinyl, piperazinyl, pyridinyl, pyrimidinyl, pyrazinyl, imidazolidiny! or
pyrazolidiny! wherein said Het' is optionally substituted with amino, hydroxy,
Cy.alkyl, hydroxy-C;salkyl-, phenyl, phenyl-C | _salkyl-,

C).salkyl-oxy-Ci.4alkyl- mono- or di(C,_salkyl)amino- or amino-carbonyl-;

25 Het’, Het® and Het® each independently represent a heterocycle selected from
morpholinyl, pyrrolidinyl, piperazinyl or piperidinyl wherein said Het’, Het® and
Het® are optionally substituted with one or where possible two or more substituents
selected from Cy.4alkyl, Ci.scycloalkyl, hydroxy-C,allkyl-, C4alkyloxyC; salkyl
or polyhydroxy-C, salkyl-; 7

30 Het" and Het’ each independently represent a heterocycle selected from morpholinyl,
pyrrolidinyl, piperazinyl or piperidinyl wherein said Het* and Het’ are optionally
substituted with one or where possible two or more substituents selected from
Ci.4alkyl, Cs.scycloalkyl, hydroxy-Cjalkyl-, CiualkyloxyC, 4alkyl or
polyhydroxy-C, 4alkyl-;

35 Het’ represents a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl or
piperidinyl wherein said heterocycle is optionally substituted with one or where
possible two or more substituents selected from Cysalkyl, Cs.scycloalkyl,
hydroxy-C,.4alkyl-, Ci4alkyloxyC;salkyl or polyhydroxy-Cy_salkyl-.



-9 X2 represents a direct bond, C-4alkyl, C2_4al kenyl, C2-4al kynyl, or

C _4dalkyl-NR -, wherein said Cl4al kyl or C2-4al kenyl is optionally
substituted with one or where possible two or nore hal o substituents; R and
R8 each i ndependently represent hydrogen, cyano, halo, hydroxy, C _5al koxy-,
5 Cl1 6al ky¥a 200moese2s or di (Cl-4al kyl ) am no- car bonyl -, NPAIQG7EPA#06/063555

di (G -4al kyl )am no-sul fonyl, G .6al koxy:-, substituted with halo or R
represents C _6al kyl substituted with o]n or where possible two or nore
substituents selected fromhydroxy or halo; R2 represents hydrogen,

G -4al kyl, Het3, Het4-CG _4al kyl -, Het5-Cl-4al kyI car bonyl -, 10 nono- or

di (g - 4al kyl - 4 n i onal |tuted wth
one or vvherep2 &(%rgc}o%r&ep @M&mﬁ%%g%%%éto tpggﬁe it de 0% % %%/tts)r%n 8c?r ogen,

hydr oxy, amcﬁ@p@md@(’f 1 Bpanip| (DyyhereiRane M dnare 0%@@ Ifblioﬁdlwo@ﬁdémﬂsymﬂépr esent
hydrogen, Cmnal l‘éé!zntsH%@prekﬁﬁst@lreﬂx%lséﬁ)’s|Noqu3"p4ﬁic{’iﬁﬂNl carbonyl - optionally

&L aal L;fiiyﬁép%a%*rﬁ%ﬂ %lué%ﬁﬁoaﬁb?“ PRGBSO DY ner

b
possi bl e two orHatbF@O@Qslﬂ(ylt-ant C:s@llqd:téd)-ﬁ%dﬁﬂhmﬂk)cbgen hydroxy, amno or

Cl - 4al kyl oxy-; . _ ) t LyaP e rLogen. or 1
Cl 4al kyl opti onBé sucgstl ut gg&%lsﬂ Rﬁg?‘g: M f[?jgfgl?{ 5;“ % Ft oxy; 20 Het'
and Het2 each irkeaepehdiakey—NemCesdht e?roélybtc’e egéyle%@é*éﬁﬂ%m *

pyr (r]I ol i Ioll gyl | opnmny@mmultuxedmmemmrwkne g@ysﬁbléit\m/br,m@&érshmld.leﬂ?é:selecﬂ&% azi nyl, ;
i m dazo I ny razol i, di nyl tionally substitute
wth anior ydoayReRs Blp o OISR, % SR pher PR

phenyl -G . 46?( Kymrﬂsentseﬁlwaﬂhwﬁr @xyﬂk}i Gakakiylox yronorsatkyl- NIR(];CI 4al kyl ) ar ni no- or
an no- car bomeire st IR Byl ) LI SGEIT, LdaReDdRNL NPT eSent

St A R LI L RN N A

one or where posstshldmle@rMﬂe@bssuiﬂeewcsmrbﬁctrehalersmbsstm&eﬂs,ect ed from G - 4al kyl ,

C3- 5cycl qal req@s?éﬂtrs%&ro%n ggtnhgryﬂadj Cl- 4al kyl oxyd _4al kyl  or

polyhydroxy Het each |ndependently represent a
het er ocycl e Fséﬁé@‘-leé@ hydrg s b pileili Gepplkenyl or Het'-Ciqalkyl-;

R? and R’ each independently represent hydrogen or C;. 4alkyl

R® represents hydrogen;

R? represents hydrogen or C).4alkyl; in particular R? represents, hydrogen, methyl,

20 ethyl or isopropyl; mor in particular hydrogen, methyl or ethyl;

R*, R°, R%and R' each independently represent hydrogen or Cjalkyl;

Het' and Het” each independently represent pyrrolidinyl, piperidinyl or piperazinyl
wherein said Het' or Het? is optionally substituted with hydroxy; in particular Het'
represents pyrrolidinyl or piperazinyl and Het* represents piperidinyl, piperazinyl

25 or pyrrolidinyl wherein said pyrrolidiny! is optionaly susbtituted with hydroxy;

Het* represents piperazinyl optionally substituted with C)_alkyl;

Het'®, Het'', Het'? and Het"? each independently represent pyrrolidinyl, piperidinyl or
piperaziny! wherein said Het'’, Het'', Het'? and Het'* are optionally susbtituted
with hydroxy; in particular Het'®, Het'! Het" and Het" represent piperazinyl,

30 Het" represents morpholinyl; pyrrolidinyl; pyrrolyl; 1,2,3-triazolyl; 2,3 ,4-
triazapyrrolyl; piperidiny] or piperazinyl wherein said Het'* is optionally
substituted with Cy.4alkyl; in particular Het'* represents morpholinyl: pyrrolidinyl;
piperidinyl or piperazinyl; more in particular Het'* represents morpholinyl.

35 A third group of compounds according to the present invention consists of those
compounds of formula (I) wherein one or more of the following restrictions apply;

m represents 1; n represents 1; Z represents N or C, in particular N;



“pyrrolidinyl, piperazinyl or piperidinyl wherein said Het4 and Het' are
optionally substituted with one or where possible two or nore substituents
selected from Cl-4al kyl, C3.6cycloal kyl, hydroxy-Cl4al kyl-, C

- 4al kyl oxyd - 4al kyl or polyhydroxy-C i -4alkyl-; 35 1 let5 represents a

het er ocycl %(\?I\ﬁ»lo%( ed from nor pholinyl, pyrrolidinyl, pi ;}%rr%@(g}yﬂ“m

pi peri di nyl or e sai d het erocycle is optionally substl tutéd wth one or
where possible two or nore substituentsilsel ected from Cl -4al kyl ,
C3-6¢cycl oal kyI hydr oxy- Cl1- 4al kyl -, Cl1_4al kyI oxyGC, - 4al kyl or pol yhydroxy-Cl

4al kyl -. 071003525 P 6 ¢l group of conpounds
accor di ng to T’?Breﬁ?gsséﬁ% E@ﬁ?ﬁ(&g) &g ?gtg kAlﬁ Cﬁﬂ Corrpounqs of formula
(1) wherein one-det’ I%}ER&thﬂ@ﬂﬂ’(EH(bmlhﬂ lmésmn FORP 16h$a Byt Q-NR nor epr esent s 1;
n represents 1; gk @?Qﬁl@ﬁ@@Nﬁsofsgg;odaﬂy%sﬁﬂugdlvﬁfhcMe o$w\ﬁe@5§?§§ﬂﬁos -NR

f

2- Cl. 6al kyl - CO-NR4-, -~ C
- Het"- CO-C, - 6al Rymeore Suil@mm@@elesfé by drceps halst 3 i) kyl -

CO- NR'- C, s6a|xey»bpreseniﬁet:Mawﬁaldmlkmftﬁlqs- “Het 2- CO- NR6- wherein the

- Cl - 6al kyl - NR5- is
optionally su s?lfrf“sefusgl}ﬁ 4%191(%%%&1%% N;%gl quq"e'bﬁ\omgr “er%reé}/ésab stituents
sel ected 10 fr orzhslkerykiz, omemathla)aybstlmdn@@a@mwherermsa)bleé\vyeﬂbrph@ﬁylo and
phenyl ; X' reprsgﬁgﬂ{eﬁtsa di rect bond, -C 4alkyl-, C, .4alkyloxy- or

C1- 4al kyI X ents i rect bond, Cl-4alkyl, C _4alkyl oxy-,

Cl. 4al kyl - r%ﬁesffﬁ‘lp pen Or%? Aal kynyl or Cl.4al kyl -NR7 - wherein said
C24al kenylo |§{0¢nresmn1alhly§/rogmbst| tuted wth one or where possible two or nore

hal o substi tq@r}%@e e&é&gdrog%ﬁrcﬁﬁ%forhye@r@%%mg‘ Het 14 or halo; R2 represents

hydrogen, Cl - i{{e kCyI - R- and R each
i ndependent | 9’\ PP Re strtindppardsynrepresent hudip gy or H?@k)‘ epresents hydrogen; R9
represents hydrryen Rfrea@nlméqﬂek&(dnﬂy Iré};r@alﬁtt}iyﬂmlga{ oS 4aleplr esents, hydrogen,

met hyl, 20 NI rt| r ogen th 1 or ethyl
re, ks, ro amb grg s kg IR ey SRl i P bR ey )
15 wherein said Het or Het® is optlona]]y Substlmt(dWIth hy roxy,
Het" represents piperazinyl optionally substituted with C;4alkyl.

A further group of compounds according to the present invention consists of those
compounds of formula (I) wherein one or more of the following restrictions apply;
20 -X'- represents Cj_4alkyl, in particular methy!;
—X*- represents —C_salkyl- or —C| 4alkyl-NR’-, in particular propyl, —ethyl-NR'-
or —propyl-NR-;
-Y- represents-NR*-C; ¢alkyl-CO-NR*-, -Het'-C salkyl-CO-NR®- or ~-Het*-CO-NR’-
and wherein the —C | salkyl- linker of -NR*-C_galkyl-CO-NR*- or
25 -Het'-Cjealkyl-CO-NR’- is optionally substituted with one or where possible two or
more substituents selected from hydroxy, halo and phenyl;
R represents hydrogen, chloro, fluoro or bromo;
R represents —C)_qalkyl-, in particular ethyl or methyl;
R’ represents hydrogen;
30 R®represents hydrogen;
R4, R’ and R® represent hydrogen;
Het' is selected from piperazinyl or piperidinyl, in particular -piperazinyl;
Het? selected from pyrrolidiny! or piperidinyl, in particular pyrrolidinyl wherein said
pyrrolidinyl is optionally substituted with hydroxy.
35
A fourth group of compounds according to the present invention consists of those
compounds of formula (I) wherein one or more of the following restrictions apply;
m represents 1; n represents 1; Z represents N or C, in particular N;



fet==grrd-Het 2 each i hdependent |y represent pyrrolidinyl, piperidinyl or

pi perazinyl wherein said Het' or Het2 is optionally substituted with
hydroxy; in particular Het' represents pyrrolidinyl or piperazinyl and Het2
represents piperidinyl, piperazinyl 25 or pyrrolidinyl wherein said
pyrrolidinyl is opti onaly susbtituted with hydroxy; Het4 represents

pi per azi ny%cb?ﬁf' TYA y substituted with C, 4al kyl; Het 10PCHEFLO060G38S 2 and
Hct 13 each i ndependently represent pyrrolidinyl, piperidinyl or piperazinyl
wherein said Het10, Her", Hetl12 and Het13 are optionally susbtituted wth
hydroxy; in particular Het10, Hetll 7.and Het 13 reprgsent p| per azi nyl ;
30 Het 14 repr E8EHWSs THHR ﬁoﬂﬁi‘ﬁbpo Ny Hﬁqt chﬁ%;LtaaBs)’ -5 $1 et 1-Cpeadkyfln  azol yi

2, 3, 4- ][lrl azap%t@@lwﬁm Cl?lsﬂﬁjﬂl dHagl.:c&,g;f]kaquaiJ ﬁxyllie\t@h@@eﬂﬁ SegbirHge 14 s
optiona y substitut i t. 4 P arti resents

mor phol i nyl ; pyr’&bﬂ“ﬂ?’ﬂlﬂﬁr i ;—)E%p{)é i‘'ff%{krr;lfIddcqﬂ'\]p‘p|Oﬁe}ﬁut Eikglﬁ é\ﬁ?n%partl cul ar
Het 14 repr esent sptwrhettishiyated w88 dtdxyr d group of corrpounds according to the

present |@ver)@ %5}%%9@5@%& ryp_fc PASFoxyE @rr@lggﬂggsNQf formula (1) wherein one or

nore of the f oW ng rest mre en n represents 1; Z
represents N%rre@esep’ﬁ a et bemﬁ ! 4?\]1‘5%\/\% PHPY6s 2 ]ﬁ&fFEP20061063555 Y
represents - mr@r@kn@angemmm - Het' - C1_6al kyl - CO-NR5-, - Het 2- CO- NR6-

wherein the - e NR 2- Cl- 6al kyl - CO- NR4- or
- Het' - C1. 6al g%ep%ﬁégyéﬂog&&haohal I %Iﬁ substituted with one or where possible

two or nore Gﬁgﬁﬁeﬂﬁaéﬁd@g@bp&eﬁtﬂéﬂcﬂ trydiksy, hal o and phenyl; 5 X1
representys - GPudaRRulch iRfopGiicalik ﬁéi:re&ﬁ@hyc?@gdh&ﬁ@%ﬂﬁls a Cl-4al kyl, €2

4al kenyl , 1 4al kenyl is
optional Iy s a]% &ﬁ%ﬁ OG?W ’8&?8 en&l}ﬁéqpéesﬁ‘géghﬁgeé‘ (Er\% gfgylmr e hal o

subst i t uent s:HeR and éfst’emeningefopdentiyespresentyairol zdmsﬂOpIRaidlaﬁroes@ntasmhydr ogen; R2
represents hydr oasfin Gla g o @sropwssﬁry@kbsﬁahmm nydRBeand R each

i ndependent | y_represent en, or "R6 each
|ndependentlﬁE?éﬁPré%eéﬁtplm%ﬁ‘ g eRipRll b&ubﬂ%ﬂl%f}l““thl%t“a élnd Het 2 each
i ndependeuat | WHett'é papessentt pipyiridioylicdippetazingi; pepariddutet pipetazprivher azi nyl 15 wherein

said Het' or b %p?eserﬁs BEBEHW b Iylpéf%?l?}lf lh%gﬁgu\% ﬁlpe£%g§lpxy

It is also an object of the present invention to provide those compounds of formula (1)
wherein one or more of the following restrictions apply;
20 mrepresents 1; nrepresents 1; Z represents N or C;
Y represents —CMalkyl-NRg-C].4a1kyl—, —NR2~C1<.5alkyl-CO-NR4-,
-Het'-C, ¢alkyl-CO-NR’- or Het’-CO-NR®- wherein the C | galkyl linker in —Y- is
optionally substituted with one or where possible two or more substituents selected
from hydroxy, halo or phenyl,
25 X' represents C,alkyl or C;4alkyloxy-; in particular ethyl or ethoxy;
X? represents C, qalkyl, C)4alkyloxy, or -NR’-C,4alkyl; in particular propyl,
-NR-ethyl- or NR -propyl-;
R' represents hydrogen, chloro, fluoro or bromo;
R? represents hydrogen, C_salky! or Cy.4alkenyl;
30 R*represents hydrogen; R represents hydrogen or Cj.4alkyl;
R® represents hydrogen or C;alkyl; R’ represents hydrogen or Cy_4alkyl;
R® represents hydrogen, chloro, fluoro or bromo;
R? represents hydrogen or C;_qalkyl;
Het' represents piperazinyl or piperidiny!:
35 Het® represents pyrrolidinyl, piperidinyl or piperazinyl wherein said Het” is optionally
substituted with hydroxy.



Het 4 represents piperazinyl optionally substituted with Cl4al kyl. A further
group of conpounds according to the present invention consists of those

conmpounds of fornmula (1) wherein one or nore of the follow ng restrictions
apply; 20 -X - represents C-4alkyl, in particular nethyl; -X2- represents

- Cl4al kyl -werzpo7@bdak kyl -NNR -, in particular propyl, -etdiykpiR2ec33550r
-propyl -NR-;  -Y-represents-NR2-C _6al k # CO NR4-, - Het' - C1. 6al kyl - CO- NR5- or
Het 2- CO-NR6- and wherein the-Cl. 6al kyl -~ tinker of-NR2-Cl. 6al kyl - CO-NR4- or 25

-Het' -Cl-6alkyl-CONR - is optionally substituted with one or where possible
two or norelsdhshértadtitisnaebBat pdsdnt twediod tioxoompoahds dificmphefbydre R

represents hydr bronmo; R2 represents -C .4alkyl-, in
particul ar et hyfeg S5 nfgcinﬁ&legmuﬁcld%{é&rgsoénts hydrogen 30 R8 represents l

hydrogen; 114, R5 and R6 represent hydrogen; Het' is selected from

pi per azi nyl ot- mRityes j5i, hy17,22,27 - pmtauzacentaayclo[p9 pariaZiomil-8, 1Beth2pteaisect ed from
pyrrolidinyl 1Q6)p2pEs,b.d(28y,b,11 202pavhdeaubam-ysepl i di nyl wherein said
pyrrolidinyl t ona |tut th hydroxy. 35 A fourth group of
conpounds ac(:lé’i&’?ﬁ 1‘ 41%’ B‘ryggé ﬁ&@&l on consists of those conpounds of
formula (1) tﬁtf PR ng restrictions apply; m
represents 11(2@?@2)}%%@@%911 122|1é51d§‘§’é‘f‘ft1§"ﬂ?or C, in particular N, WO

2007(003525 E’ﬂﬂe % 671%1’375,@527 he}s?aa%tétﬂ@f@@[@@@% 1J>II3~ 1C8,16afrkpthcdeh> NR4-, - Het'

-0 G- 6 Yhes),2 63 @2536 faen-155de\R kyl - _
- Het ' Ik [ CO- NR6- V\}hereln the -CI 6al kyl -1inker in

AR 2- Cl 6a| WIID@@WR@,%&@ ucraézapent@yx;l%% 3N~ N 13 b~14d}§t~it6mma-
substitut ed WM3Bhd.hPE204:1254(%1), Fepredept-¢3-06;aal kyl -, Cl. 4al kyl oxy- or

Cldalkyl - NR?} 829, 128R 898N SocthatliptRGlycRpRd: 2 $L3 4ah ky/h 3 (dia4al Kok xynr
C, -4al kyl - NR{r305 4 6. 9(31,10,12,14(30),15,17-nonaen-23-one;

15 17-methyl-3,5,7,14,17,22,27-heptaazatetracyclo[19.3.1.1~2 6~.1~8,12~]heptacosa-
1(25),2(27),3,5,8(26),9,11,21,23-nonaen-15-one;

18-methyl-3,5,7,15,18,23,28-heptaazatetracyclo[20.3.1.1~2,6~.1~8,12~]octacosa-
1{26),2(28),3,5,8(27),9,11,22,24-nonaen-16-one;

14-methyl-3,5,7,14,17,20,22,27-octaazatetracyclo[19.3.1.1~2,6~.1~8,12~]heptacosa-
20 1(25),2(27),3,5,8(26),9,11,21,23-nonaen-16-0ne;

14-methyl-3,5,7,14,17,21,23,28-octaazatetracyclo[20.3.1.1~2,6~.1~8,12~]octacosa-
1(26),2(28),3,5,8(27),9,11,22,24-nonaen-16-one;

18-ethyl-3,5,7,15,18,23,28-heptaazatetracyclo[20.3.1.1~2,6~.1~8,12~]octacosa-
1(26),2(28),3,5,8(27),9,11,22,24-nonaen-16-one;

25 5-chloro-1,8,10,12,17,22,30-
heptaazapentacyclo[22.2.2.1~3,7~.1~9,13~.1~14,18~]hentriaconta-
3(31),4,6,9(30),10,12,14(29),15,17-nonaen-23-one;

5-chloro-1,8,10,12,17,22,25,31-
octaazapentacyclo[23.2.2.1~3,7~.1~9,13~.1~14,18~]dotriaconta-

30 3(32),4,6,9(31),10,12,14(30),15,17-nonaen-23-one;
10-chloro-14-methyl-3,5,7,14,17,22,27-
heptaazatetracyclo[19.3.1.1~2,6~.1~8,12~Theptacosa-1(25),2(27),3,5,8(26),9,11,21,23-
nonaen-16-one;
10-chloro-14-ethyl-3,5,7,14,17,22,27-

35 heptaazatetracyclo[19.3.1.1~2,6~.1~8,12~]heptacosa-1(25),2(27),3,5,8(26),9,11,21,23-
nonaen-16-one;

22-0xa-3,5,7,14,19,31-

hexaazapentacyclo[21.2.2,2~14,17~, 1~2 6~.1~8,12~]hentriaconta-
2,4,6(31),8,10,12(30),23,25,26-nonaen-18-one;

40 13-0xa-3,5,7,16,21,26-hexaazatetracyclo[18.3.1.1~2,6~.1~8,12~]hexacosa-
1(24),2,4,6(26),8,10,12(25),20,22-nonaen-15-one;



~mee-Ripe-pepresent's hydrogen or hal o; R8 represents hydrogen or hal o; R2 represents

hydr ogen, Cl-4al kyl, or Het4-Cl-4alkyl-; 10 R3 and R7 each i ndependently
represent hydrogen or C _4dalkyl; F R4, R5, R6 and R10 each independently
represent hydrogen or C-4alkyl; Het' and Het2 each independently r epr esent
pyrrolidinyl, piperidinyl or piperazinyl wherein said Het' or Het2 is
opti onal | W@Glﬂ's?tﬂp?(%!t ed with hydroxy; Het4 represents pilfeVBZ0MASBptional I'y
substituted with C -4alkyl; 15 Het'' repgesents piperidinyl or piperazinyl;
in particul ar pi per azi nyI ~Het 13 represents piperidnyl or piperazinyl; in
particul ar CPRlS aglsgﬁng %Jag?at }oé?é 9% 10,61 _Rhesgbbidyent i on o
’re r

provi de thos Q el qquq re of the follow ng
restrictions (&g

represents - GCS;1akkyl21MBR3OCL. 4al kyI , -NR 2-C _6al kyl - CO- N”4-

- Het' - C, . 6al kythazehentdhelof@r 2t e1-2;80-8R6~. IwhE I &ijhertideoa; - bal ky, l'i nker in -Y-
is optional hy, @ﬂb@tliltlu(m;l 19§17 h9@oBn@cwbBoee, poSsdtifle two or nore
substituents sel ected roT ydroxy, hal o or phenyl; 25 X' represents

C, 4al kyl or Oli%lll Id)@#” 3 partic b ?t hyI et hoxy; X2 represents

Cl. 4al kyl , CheM%ﬂZ [82-2Rp~2.9c. Pkt pﬁﬁ" TREYF propyl, -NR -ethyl -
or NR7- pr opy 57, 9(3]%10r18dﬂ@§éh@§ ﬁ%?bvg@ﬁen-%m fluoro or brom; R2
represents hydboQ8mnoGo4dltiHio-25H %@3 kenyi1;3,$9, IB‘}S]h@P‘{a@&@E%&ﬂéiédﬁﬁgen RS

represent h§ G, S.h RSk &Rk ent’s ydrogen or C, 4alkyl; R7
repr esentlg hX }@Q@% 18% 3’C’T %kw o FRg r%gents héﬂro o chloro, fluoro or
5

brono; RO re@ﬂd@dﬂt@ Zﬁﬁdr@g@ﬁzwﬁntm’d@&?’k 2.1~Hét 1~ ]dﬁtrﬁlé@"é%l nyl or
pi peri di nyl ; 33570—@';921 lrléimléSéﬂﬁ,siS@W nolaeeidphs, pitverd-di nyl or pi per azi nyl

wherei n sai d PLE QR AracHUBE b LU 9% W BN oby R a%k,. WO 20071003525
PCT/ EP2006/ Oége%’, ,6( 8.10,12(26).21 23-nonaen-16-one, 14-(1-methylethyl)-;

15 3,5,7,14,17,27-hexaazatetracyclo[19.3.1.1~2,6~.1~8,12~]heptacosa-
1(25),2,4,6(27),8,10,12(26),21,23-nonaen-15-one, 22-fluoro-17-methyl-;

3,5,7,14,17,27-hexaazatetracyclo[19.3.1.1~2,6~.1~8,12~]heptacosa-
1(25),2,4,6(27),8,10,12(26),21,23-nonaen-16-one, 1C-chloro-22-fluoro-13-
(hydroxymethyl)-, (15S)-;

20 3,5,7,14,17,21,28-heptaazatetracyclo[20,3,1,1~2,6~.1~8,12~]octacosa-
1(26),2,4,6(28),8,10,12(27),22,24-nonaen-16-one, 15-(phenylmethyl)-, (155)-;

11,7-metheno-6,2-nitrilo-1H-1,3,5,15,18-benzopentaazacycloheneicosin-17(12H)-one,
13,14,15,16,18,19-hexahydro-16-methyl-, (16R)-;

3,5,7,14,17,23,27-heptaazatetracyclo[19.3.1.1~2,6~.1~8,12~Theptacosa-
25 1(25),2,4,6(27),8,10,12(26),21,23-nonaen-16-one;

1,8,10,12,16,22,25,31-octaazapentacyclo[23.2.2.1~3,7~.1~9,13~.1~14,18~]dotriaconta-
3,5,7(32),9,11,13(31),14,16,18(30)-nonaen-23-one,

3,5,7,14,17,23,27-heptaazatetracyclo[ 19.3.1.1~2,6~.1~8,12~]heptacosa-
1(25),2,4,6(27),8,10,12(26),21,23-nonaen-16-one, 15-(hydroxymethyl)-, (15S)-;

30 3,5,7,14,18,21,26-heptaazatetracyclo[ 18.3.1.1~2,6~.1~8,12~]hexacosa-
1(24),2,4,6(26),8,10,12(25),20,22-nonaen-17-one, 14-methyl-;

3,5,7,14,17,22,27-heptaazatetracyclo[19.3.1.1~2,6~.1~8,12~Theptacosa-
1(25),2,4,6(27),8,10,12(26),21,23-nonaen-16-ong, 14,17-dimethyl-;

3,5,7,14,18,24,29-heptaazatetracyclo{21.3.1.1~2,6~.1~8,12~]nonacosa-
35 1(27),2,4,6(29),8,10,12(28),23,25-nonaen-17-one, 14-methyl- (HCl-salt);

3,5,7,14,17,22,27-heptaazatetracyclo[19.3.1.1~2,6~,1~8,1 2~ heptacosa-
1(25),2,4,6(27),8,10,12(26),21,23-nonaen-16-one, 15-thydroxymethyl)-, (155)-;

including the N-oxide forms, the pharmaceutically acceptable addition salts and the
stereochemically active forms thereof.

40
In an even further embodiment the compounds of formula (I) are selected from the
trifluoroacetic acid salts of;

sén ; n Teprésents 1 Z represents Nor C Y |



fn a further enbodi nent of the present invention the conpounds of fornula (1)
are selected fromthe group consisting of; |

4-met hyl -3,5,7, 14, 17, 22, 27- hept aazat etracycl of
19.3".1,1-2,6-"'.1-8,12' -] heptacosa- s

1(25), 2( 2hv030E/08429) , 9, 11, 21, 23- nonaen- 19- yn- 16-one; pCT/EP2006/063555

(192) - 19- chl or o- 14- net hyl - 3 57,14, 17, 2%5 - heptaazatetracycl of
19.3.1.1-2,6--.1-8, 12- ]heptacosa-

1(25), 2(27) 3,5,8(26),9,11, 19, 21, 23- decaen- 16- one

14- et hyl - 3, B3-gthyla, i?;@é@?lﬁ@%@@ﬁ@%h&%i’ é[1~%§~ 3~4,13=Joctacosa-

-8,12- ]heptaU@éﬁHZ@1ﬂi@@7)202232$ﬂ6m8026¥n3 11, 21, 23- nonaen- | 6- one;

it i e e et ol it
1, 8,10, 12, 17@5)0%%3310 azapentacco ’22137- 1913.1 14 18]dotria
cont a- 3(532) 1,8,16,19(13.22, Zim DRtadZbpent@YyctbE;31272. heh ade R B~ohd ;4,1E~]I]5triaconta~

17- et hyl - 3, 5(,37)4],6,9(]371)2@1274(héplfah72merr-arymd o[ 19.3.1.12,6-.1-8,12-] hept acosa

P )hyI2(27§4 é%ﬁ RO R188501 2.6 1 12+ heptacose
-2,6--.1--8 (3 , Ly 39%6%650“ (27) 9,11, 22 24- nonaen- 16- one:;

14- et hyl - 3, H4- hefhﬂfl 1,3 721%1272222z7fmtaamaiaeyd1@{¢9ehq[~1$~ ~8,12~]heptacosa-
3.1.1-2, 6. 14 ‘28) j(@?’)‘,i Qgﬂtﬁﬁgq)ﬁélgﬂ-nonaen-m one;
1(25), 2(27) 5,8 nonaen- 16-

26 o
14- et hyl - 58?0 2%?5 21 h?Bta%P%%%{%}%?ﬁét?rh“c?\f& b“[92](9"§"if"ai&z]fl@-n.aio-r%%‘12- -]loctac
osa- 1(26), 2% 58132398 1 §667).1910.1869)-puasiodiert 1678A-;

18-et hyl -3, 533 5&13782222?7 raa,@a%tﬁaﬁ% eh 5aqy6l60128,13hedachsf- - - 1-8, 12- -] oct acos

a- 1(26),2(28
5- chl(orZ) 1(8 0 1%6%(‘7?22 306 zé)egltz%%%%gﬂ?ggné%qm%em é‘fﬁl?g 7--.1--9.1

3. 1- 14, 18 | hdAfrlidtaoetimexa emycmlo{al BbHy2 @:ol~182 24P BFOsES | 17- nonaen- 23- one;
5-chl or o- 1. 81(26), 2|,Q,6ﬂ_27) 22023(2:9121 23-nonaen-15-one, 22-fluoro-17-methyl-;

octaazapenta C7I1 % eﬁ %31131~216~§ @Z—A]Jl%%acb&conta 30

3(32), 4, 6, 9( _
10-chl or o- 14 1 3 1’ 3 er??g\og '}ﬁloro 22-fluoro-15
hept aazat etr@gy 2 6 1 8 12-] hept acosa- |

(25),2(27), 33,5 78@216)2,39;7%1)&&22126%510%10[19 3.1.1~2,6~.1~8,12~Jheptacosa-
1(25),2,4,6(27),8,10,12(26),21,23-nonaen-16-one;

1,8,10,12,16,22,25,31-octaazapentacycio[23.2.2.1~3,7~.1~9,13~.1~14,1 8~]dotriaconta-
3,5,7(32),9,11,13(31),14,16,18(30)-nonaen-23-one;
3,5,7,14,17,23,27-heptaazatetracyclo[19.3.1.1~2,6~.1~8,1 2~ ]heptacosa-

25 1(25),2,4,6(27),8,10,12(26),21,23-nonaen-16-one, 15-(thydroxymethyl)-, (158)-; or

1,8,10,12,17,22,26,32-octaazapentacyclo[24.2.2.1~3,7~.1~9,13~.1~14,18~]tritriaconta-
3(33),4,6,9(32),10,12,14(31),15,17-nonaen-23-one,

30 Other special group of compounds are:
- those compounds of formula (I) wherein -X'- represents Cy4alkyl, in particular
methyl;
- those compounds of formula (I) wherein —X'- represents -Cysalkyloxy-, in
particular ethoxy or propyloxy;
35 - those compounds of formula (I) wherein —X°- represents —Cj.4alkyl-, in
particular propyl;
- those compounds of formula (I) wherein -X*- represents ~Cigalkyloxy-, in
particular ethoxy or propyloxy;
- those compounds of formula (I) wherein —X*- represents —C |~4alkyl—NR7-, n
40 particular —ethyl-NR'- and —propyl-NR'-;



nonaen- 16- one; 10-chloro-14-ethyl- 3,5,7,14,17,22,27 35

hept aazatetracyclo[19.3.1.1-2,6-.1-8,1

2-] hept acosa- 1(25), 2(27), 3,5, 8(26), 9, 11, 21, 23- nonaen- 16-one;
22-oxa-3,5,7,14, 19, 31-

hexaazapen@gqy&%mk@i.2.2.2-14,17--.1-2 6--. 1--8 12-]henpcﬁammm%&ﬁﬁs
2,4,6(31), 8, 10, 12(30), 23, 25, 26- nonaen- Iq one;
13- oxa- 3, 5 7 16, 21, 26- hexaazatetracycld[?B 3. 1 12 6--.1--8, 12-] hexacosa-
1(24), 2, 4, 6(26) 8, 10, 12(25), 20, 22- nonaen- | 5-one; WD 20071003525

PCT1 EP20061063555those]e4>mp0unds of formula (I) wherein Y represents C;4alkyl-NR*-C, qalkyl-
13-o0xa-3,5,7, 16@é% 3 gyﬂtaazat racyclo[19 3.1.1-2,6-.1-8,12- -] hept acosa-
1(25), 2, 4, 6( 2751 1f6pf§°‘(1§ e iluen- 17- one, 10- mety yl -

1,5, 10, 12, 14; 21, 2hp@opubaadisa&rirata/(®l wherae - - epresents; 8R-Cpealig]-CO-NR3~ |

5, 19H] hent ri aﬁfﬂ&%ﬁﬁ sa@ (‘fli Qlk?l(l?tﬂ(}:p 9 oﬂﬁonltﬁﬁ ABktitdRd WihlAe 2P whaepaaiig3- one,
21- met hyl - 21-oxa-1 f

hept aazapént acitd Y[oTe 2”1'?“&‘“5“ 9€1ecied ‘6“ fydrony, glospd phgk i 8@8?‘}{1%{ those
7,9(31), 10, 12309 ofBrihBa AP YREFinNTR apresads DIR&:C) galkyl-CO-NR*; wherein

égl g rrgt g?gilg‘ﬁélﬁérers] &t% %;%ae 4%9%{50%%%@? O—p%]p%%yl%r %e%gﬂ‘%d@é?&%ﬁazacyd ohenei ¢
1, 8, 10, 12, 22, 2Bp@setiehidiegeape meko) a1wf mpagicplag ﬁlove cozn@uméﬁofforfwlal@)]dom acon
53'5 ~;’ ?47532)22%231‘@1111]—3(( 3éﬁre%ﬂbslﬁRg—&F§E@1} vl R?:r@lﬂ@erétl]}-’tzhfdgﬁﬁ?reﬂryl or

1(25), 2, 6(275“%“ Qﬁﬁ“g?zat rie%g gﬂghﬁédzﬁgefé)r%é’yis’m (1-net ]hyfgt ﬁ§|°)s i i's
3,5,7, 14 17, 27- hetaszanebnadyd lfofiu (3) whetein 2Y6representg- U Theptd€sta-

é( 25)7 ]2_441673( %;N gxﬁg}% I;{t%tg g?geégdlﬁ&g p?ﬁfk@ﬁ?l’ cl)r%l&'f‘)%mylz :f(sfréﬂ%@eﬁ‘t‘s b ¢ardBed v -

he tac
1(25), 2, 4, 6( 275!16%%60‘1?(‘?85” g C lewgh%hlsmnafﬁgyfbbsémt%f‘% fPf’fcrfdﬁ'%e 15-
(hydr oxymet hyl possiblelth®)or mo2Osubstituents selected from hydroxy, halo and phenyl; in

3,5, 7,14,17, 21, 28: 6P} A97ALGL TASYEhRE 20y Bed s 2 6--- 18, 12- -] octacosa-
- those compounds of formula (I) wherein —Y - represents —Het 2.CO-NR®- with
Het® selected from pyrrolidinyl, piperazinyl or piperidinyl and R from hydrogen or
methyl, in particular Het® represents pyrrolidinyl wherein said pyrrolidinyl is
optionally substituted with hydroxy;
20 - those compounds of formula (I} wherein Het' represents piperaziny! or
piperidinyl;
- those compounds of formula (I) wherein Het? represents pyrrolidinyl,
piperidinyl or piperazinyl, wherein said Het® is optionally substituted with hydroxy;
- those compounds of formula (I) wherein R' represents hydrogen, chloro, fluoro
25 or bromo,
- those compounds of formuia (I) wherein R® represents hydrogen, chloro, fluoro
or bromo.
- those compounds of formula (I) wherein R? represents hydrogen, --C;4alkyl- or
Cmalkenyl, in particular hydrogen, enthyl, methyl or 2-propenyl or R® represents
10 hydrogen or —C,.4alkyl, more in particular hydrogen, ethyl or methyl;
- those compounds of formula (I) wherein the ~C, galkyl- linker in Y- is
optionally substituted with one or where possible two or more substituents selected

from hydroxy and phenyl.

35 In a further embodiment of the present invention the X' substituent is at position 3, the
R' substituent represents hydrogen or halo and is at position 5, the triazine ring is
attached to the Z comprising ring at position 4’ and the X? substituent is at position 2’
of the structure of formula (I). In an even further embodiment, for those compounds of




1(26), 2,4,6(28), 8,10, 12(27), 22, 24- nonaen- 16- one, 15-(phenyl nethyl)-, (15S)-;
11, 7-met heno-6, 2-nitrilo-1H1, 3,5, 15, 18- benzopent aazacycl ohenei cosi n- 17(12H) -
one, 13,14, 15,16, 18, 19- hexahydro-|6-nmethyl-, (16R)-;
3,5,7,14,17, 23, 27- hept aazatetracyclo[ 19.3.1. 1 -2,6.1 8,12-]heptacosa 25
1(25), 2, 4,%02d)7/083529, 12(26), 21, 23-nonaen- | 6-one; 1, 8; PCT/EP2006/063555

10, 12, 16, 22, 25, 31- oct aazapent acycl 0[ 23.2,2.1--3,7--.1-9,13-.1'-14,18-]dotri ac
onta- 3,5,7(32),9, 11,13(31), 14, 16, 18(3 7honaen-23-one;
3,5,7,14,17, 23, 27- hept aazatetracycl o[ 19.3.1.1-2,6--.1--8,12-] hept acosa-
1(25), 2, 4, 6( Bfhuld.(b bk 8 reptdserid ONORAE RudBnRAEs atlfosiioy dr @y wiet hyl ) -, (15S) -;

30 3,5,7,14,1 1, 26-heptaazatetracycl o[18.3. 1.1 --.1--8,12-]1 hexacosa-
1(24). 2. 4, o t?%?r%cs?pﬁe&t%ﬁ@a%wﬁ%lﬂga&zsf*;P%Si*&n%lﬁ"ﬁﬁamﬁ s WGHES

3,5, 7, 14, 17, 22heZ<chmptisiag tt@ttmasificd 4] 18 3 substitRn6is af osBion2: fukkipe BEosa-
1(25),2, 4, 6( 26kiBerk Qs 4264830 21, 23- nonaen- 16-one, 14, 17-di net hyl -;

3,5,7,14, 18, 24, 29- hept aazatetracyclo[21.3.1.1 2,6--.1--8,12--] nonacosa 35
1(27), 2,4 6(29), 8, 10, 12(28), 23, 25-nonaen-17-one, 14-nethyl- (HO -salt);

3,( 525 )7 %4, lgk%naﬂmhgﬁmcg&ngmf e Qyskn invkBtich the X &b@tituﬂnﬁ,iia-dobiﬁpﬁ agqlﬁ?a- (159
1(25), 2, 4, "4 .10..1 1 cnonaen- L 6-one... 15 roxynethyl)-, (15S)-;
i ncl udi ng th% ﬁ¢%¥PﬁgT?%%ﬁ@?%Yﬁég%ﬁgPagééﬁgf@g§$@&§Eg%%ﬂ%%?%gﬁ%gition salts
and the st ertischévenithead Fympréstiging e postiqnn® ead he Xoubsiteent iewbppsitionher

enbodi nent  t hghe arRAKOISTRhuh o) & dvbn fAhEr SIRGhEE HF BB G Ipounds of
tr|fluoroace£|c g%hd saLtZ of , V[ggqg58&103525,PCT/EPZO%G%Q%@ESS -15

18- et hyl 13, 5107myls (Havhszein g represenls Cat'ert a9 TSPy agpoition 3, the

1- 2, 6-. 1- 8, 1:w}idotmcesesentd h2Epgd(RBplo3nd js5f as)tid, 3 theAAaAde moaetachéd one;

14- et hyl - 3, 5, - - OC 2, : : 1. 12 48, 12--]octa
cosa- | (26) tl%Zt 62%;&)‘%5%3#(%% gtg’o %ﬁsggzg%%ggg%@@{ 1_§ gtn%(%sgt?%g i e X

1, 8, 10, 12, 175upstitpeit at pesitiay Kpent acycl o[ 23. 2. 2. 1- 3, 7-. 1- 9, 13-. 114, 18-] dot ri ac
onta- 3(3 2),4,6,9(31), 10,12, 14(30), 15, 17- nonaen- 23- one;

ég_a:rEt hylls_ 3, "?he%o%ndfjoglgdszocbthzigin%zﬁt%%tc%? %@ Igr%garrgcf; E(}? ;%n%[o]f%e\?érajr 'st]aﬁc?drg _Synjfﬁe%b 12-Thept ac

processes commonly used by those skilled in the art of organic chemistry and include

both solution phase and solid phase chemistry techniques. As will be exemplified in

more detail in the exemplary part hereinafter, the compounds of the present invention

are generally prepared from aniline-4-pyridyltriazines of formula Il or IIl in a 3 steps
20 reaction comprising;



1(25),2(27),3,5,8(26), 9, 11, 21, 23- nonaen-1| 6- one;

14-met hyl -3,5,7,14,17, 22, 27- hept aazatetracyclo[ 19.3.1.1
-2,6--.1--8,12-]heptacosa 10 1(25);2(27), 3,5, 8(26),9, 11, 21, 23- nonaen- 16- one;
1;
8, 10, 12, 22w3%2@lnkept aazapent acycl o[ 23. 2. 2. 13, 7-. 19, 13- pclxidpd@33sdot ri acont a
- 3,5,7(32),9,11,13(31), 14, 16, 18( 30) - noqgen 23-one, 17-fluoro-;
3 5,7,14,17, 22, 27- hept aazatetracycl o[ 19737 1.1 -2,6--.1--8, 12H] hep: acosa-

1 (25), 2, 4, 6(27) 8, 10, 12(26), 21, 23- nonaen- 16- one, 14-(1l-nethylethyl)-; 15
3,5, 7, 14, 17, 27- hexaazat et r acycl o[ 19. 3, 15¢emels_ 1.8 12- ]heptacosa-

1(25), 2, 4 6(27) 8,10, 12(26), 21,,23- nonaen- 15- one, 220 fI 1 7-methyl -
3,5,7,14,17, 27- hexaazatetracyhﬁQ%lQ,S.1.1-2,6-.1 8, tacosa-

1(25), 2, 4, 6(27) 8,10 12&@6) 21 -nonaen- 16-one, 1Q4c oro 22-fl uoro- 15-
(hydroxynethyl) (158y-, 20 3.5%,7,14,17, 23, 27- heﬁtaazatetracyclo[
19.3.1.1-2, 6--.1--8, 2 ] hept a80s A

1 (25), 2, 4 6(27) 8, (26)724y 23-\ponaen- 16- one{

1,8,10,12, 16, 22, 25][g cta qu nt a

iyclo[23 2.2 ;;s . 1-14, 18
]dotrlaconta 3 &,1 14, 16, 18( Qf%S\\

3,5,7,14,17, 23, 27’ eptaaﬁatetrac cI [ 19. 3. 1:4Y-2, 641 -8, 1 pt acosa 25
1(25) 2,4, 6(27) 8,10, 12(26),¢1, 23 fonaen- 16- one, 15 (hydroxgﬁet%yl) (15S) -
or 1,8,10,12,17, 22, 26, 32- oct aazapent acycl ¢[ 24. 2. 2. 1- 31

: '-9,13'-.1-14,18-]tritriaconta-
3(33),4,6,9(32), 10, 12, 14(31), 15, 17- nonaen- 23kafeonrea@®n Ot her speci al group of

conpounds are: - those conpounds of formula (1) wherein -Xl- represents

Cl _4al kyl, in particular methyl; - those g¢onpounds of fornmula (1) wherein

-Xl - represents -Cl_4al kyl oxy~N/in particular ethoﬁgs?azéfopyloxy; 35 -

t hose conpounds of fornula (I erein -X2- represe & Cldal kyl - , in
particul ar propyl; - the¥e conpofinds of formula (I)NHaherein -X2- represents
- Cy4al kyl oxy-, in pa?tlcular oxy or propyl oxy; - those conpounds of

7-, 'D\ 4@sogart| cul ar

formula (1) mherelnF¢ - rep%esen E - Cl _4al kyl -
N7 TSN

-ethyl -NR7- and - pr ppyl]- N?i\ /L\\ f’
/I .

(R’ ) n(R’>/ N oM Lj

Lz

i "

wherein Z, n, X', X* and R' are defined as for the compounds of formula (I) hereinbefore.

1) in a first step a conversion of the alcohol in a better leaving group, such as for

s example, by mesylation with MeSO;Cl (MsCl) to yield the corresponding mesylates of
formulas I'V and V, This mesylation reaction is typically performed in an appropriate
reaction inert solvent such as for example CH;CN or DMF in the presence of a base
such as pyridine or N, N-diisopropylethylamine (DIPEA), by stirring the reaction
mixture for 5 — 30 minutes, in particular 5 to 15 minutes at room temperature;

10 i) amination of the thus obtained mesylate with an appropriate amino acid ester of
general formula (V) yields the intermediates of general formulas VI or VII. This
ammination reaction is typically performed in a reaction inert solvent such as for
example CH;CN or DMF in the presence of a base such as dimethylamine or N, N-
diisopropylethylamine (DIPEA) and stirring said reaction mixture overnight at an

15 elevated temperature in the range of 50-70°C, typically 60-65°C. Excess of amine is
finally removed from the reaction mixture using polymer supported amine scavengers
such as polymer supported isocyanate (PS-NCO) or polymef supported methylisatoic
anhydride (PM-MIA),



WO 2007/ 003525 PCT/ EP2006/ 063555 -16 those conmpounds of formula (1) wherein
Y represents Cl4al kyl -NR9-Ci . tal kyl - and R9 represents hydrogen or ethyl;

t hose conpounds of forrmula (1) wherein -Y- represents-NR2-C . 6al kyl - CO- NR4-
wherein said Cl.6alkyl linker is optionally substituted with one or where
possi bl e Swiomoemnssrer e substituents sel ected from hydr orgT/ERBIEESTd phenyl ;
in particular those conpounds of fornula (I) wherein -Y-

repr esent s- NR2- C1- 6al kyl - CO- NR4-; mhereﬂ%‘ R2 represent hydrogen, ethyl,

i sopropyl, 2-propenyl or nethyl and wherein R4 represents hydrogen or
nethyl: nore in particular those con8%¥ds of fornula (1) wherein -Y-

represents -NRZ-Cl _6al kyl - NR 4-; R2 represent hydggggn, ethyl or to nethyl
and wherein R4 represents rogen or nethyl; tho ounds of fornula (1)
wherein -Y- represent gy, Het’ _6al kyl -CO- NR5- th° Het' selected from

pi perazi nyl or prpérdrnyl represents hydrpgén or nethyl and wherein the

C _6al kyl |inker Z opti ona Iyrﬁubstrtuted mrth one or mh possi ble two or

nore substituent ected Non1hydroxy, al , 215 particular Y
\ NR - thos%i%zﬂgiu rnula (1) wherein
| Het 2 sel g oT |nyI

represents -prpe i
-Y- represents ;
pi per azi nyl or piperidinyl an zfronrhyd?égen oﬁ nethy i particular
Het 2 represents pyrrolidlqg mh rein said pyrrolidinyl is |onaIIy
substituted with hydroxy; 20 - those cojpounds of fotMula (1) wherein Hetl
represents prperazrnyl or piperidinyl;|-_thosejconpounds of formula (1)
wher ei n Het 2 represenﬂs pyrrol i ditfipftion |perngﬁﬂy1/8r pi perazi nyl, wherein
said Het2 is opti Py substituted wit t hose conpounds of
formula (1) wherein Rl represents hydro en chloro fluoro 25 or brono, -
t%}tﬁ

f—r-

t hose conpounds of mul a\(/1) wherein R8 repres drogen, chloro, fluoro

or brono. - those"gnpoun formula (1) wherei epresents hgdrogen
- Cl- aal kyl - or Gﬁ4ﬁlkenyl partlcular hydro@@n enthyrlfgaﬂh%k or
2- propenyl or R2 re resents R,

N

G /\('/ f/'

ARY e

vi Vil
whereinn, Z, X', X* and R' are defined as for the compounds of formula (I) hereinbefore, and
wherein x represents 0, 1, 2 or 3; P represents a protective group such as for example
methylcarbonyl, t-butyl, methyl, ethyl, benzyl or trialkylsilyl groups; R represents R’ as defined
5  for the compounds of formula (I) or together with the Nitrogen atom to which it is attached

form the heterocycles Het' or Het® as defined for the compounds of formula (I).

iii) deprotection and ring closure of the intermediates of formulas VII or VIII finally
provides the compounds of the present invention. The deprotection reaction is usually

10 done using TFA under art known conditions, for example in TFA/DCM/TIS (49:49:2)
optionally using trimethylsilyl triflate (TMSOTH), for example IM TMSOT{/1,5M 2,6-
lutidine in DCM. The final ring closure or macrolactamization reaction is done using
art known conditions, such as for example by slow addition of the open precursor to a
reaction mixture comprising the peptide coupling reagent O-Benzotriazole-N,N,N’ N -

15 tetramethyl-uronium-hexafluoro-phosphate (HBTU) and stirring said reaction mixture
for at least 1 hour at room temperature,



30 hydrogen or -Cl.4alkyl, nore in particular hydrogen, ethyl or nethyl;

t hose conpounds of formula (1) wherein the-C .6alkyl- linker in -Y- is
optionally substituted with one or where possible two or nore substituents
selected from hydroxy and phenyl. 35 In a further enbodi nent of the present

i nvention weedoosuabstituent is at position 3, the R BUbBPitdU@AESST epresents
hydrogen or halo and is at position 5, Be triazine ring is attached to the
Z conprising ring at position 4' and theUx2 substituent is at position 2' of
the structure of formula (I). In an even further enbodi nent, for those
conpounds of WD 2007/db3525 PCT/ EP20C6I@263555 17 fornmula (1) wherein Z
represents C, the bstituent is at position 3, the R substituent
represents hydrogen pr halo and is at position 5 the triazine ring is
attached to the Z &dnprising ring at position 4' t@E<§2 subst jtuent is at
position 2' and th |R8 S ituent is at p05|t|€§\_ . I n anoffher

enbodi nent of the\ pnesent invéntion the X1 substmiuéht is at bron 3, the
R substituent reﬁrd$ents Q¥Q§;gen or halo an@/fs at pos&tlon 5, the triazine
ring is attached to the Z conprising ring at p05|t|on 5'\wﬁd the X2
substituent is ap |tn6ﬁ\®' ok the struct In an even

o]
further enbodlneép' or It hode anpounds of 0 i&gnu|a ( ) ereln Z
1 s at p03| bstituent

represents C SNt U
represents hyd}ogen or halo and i3 at poswﬁ on 5, che tr|E2|§g ring is
stituent is at

attached to the Z conpriging ring at position 5, the X2
position 3' and the R substituent is apep*g&%lon 1'VH 15 The conpounds of
this invention can be prepared by any |o PseVeral standard synt hetic

processes commonly ., uzf;féz\those skillyed in the art of organic chem stry and
i1°

include both sol wiQa phiase and solid phase chenis ry technlques As will be

exemplified in nore’d fn the exenpl aryxpart f;%r t he conpounds
of the present |nveﬁt|on are generally prep redFPro
ani | i ne- 4- pyrldylt T azi nes oftformula 11 or |nNaQ§Nstéhs 20 reaction

conpri si ng; \ﬁt)o f\rPCT1iE-P2006106355 /R
§| n(R ) k/
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wherein n, Z, X', X* and R' are defined as for the compounds of formula (I) hereinbefore, and

wherein x represents 0, 1, 2 or 3; P represents a protective group such as for example

methylcarbonyl, t-butyl, methyl, ethyl, benzyl or trialkylsilyl groups; R represents R* as defined
5 for the compounds of formula (I) or together with the Nitrogen atom to which it is attached

form the heterocycles Het' or Het? as defined for the compounds of formula (1).

The aniline-triazines as used herein are prepared;
- for those compounds where Z represents N and the triazine ring is attached to the Z
10 comprising ring at position 4* and the X* substituent at position 2’ of the structure of
formula (I), from the previously described 2-chloro-4-(2-chloro-4-pyridinyl}1,3,5-
triazine [333737-06-7] and




Scheme | I- 0/-Z- xi/OHNH X1Z NHia NN~II,~I~J N1IX2 n(R  H~1IR) N

N~ N/ ZH/ Z 11 11l Mesylation reaction O p NH x /O 7 NHx Xz N MO
\Xa aNNL n(RHII n(RZHN'\II Z 11l IV wereinZ n, X, X2 and R are
defined as for the conpounds of formula (I) hereinbefore. i) in a first step

a conver si &wo oh7/0de2sal cohol in a better |eaving group, Sashkra®ehensssd exanpl e,

by nmesylation with McSQ2CL (MsCl) to vyi e#d t he correspondi ng nesyl ates of
formulas IV and V. This nmesylation reactffon is typically perforned in an
appropriate reaction inert solvent such as for exanple CH3CN or DMF in the

presence of a fbasiker cEMBOurAS whyfel DtcpRs@its Wahdithd it SafRR)¢ ftabyddanires ( DI PEA) ,
by stirring the reacti.on  mxture f 2- .30 m.nute 1,0 rticular.5 to 15
mnutes at roofi PEHPerae it PB4 ﬁdqé%gn_séﬁbls% en(%fl "L_J}?cfsilefotn ﬁugP%BtS%{? ‘%“e’% 01Fnesyl ate
wi th an appr oppinate(laionod-&trldores( g5 ]uizingeylppaidiio? wubexylivacidirettid t he
i ntermedi at es gk GGG bBkink@HBM RS cm@tial¥y hvaillhlk 3-cy BT ARk LN ABAGHEON 1S
typically perfornmed in a reaction inert s%}{lent uch as for
5 acid methyl ester as provided in example A18 hereinatter and
- for those compounds where Z represents N and the triazine ring is attached to the Z

comprising ring at position 3 and the X* substituent is at position 2’ of the structure

of formula (I), from the previously described 2-chloro-4-(2-chloro-pyridin-3-yl)-

[1,3,5]triazine [333736-95-1] and

10 for those compounds where Z represents N and the ¢riazine ring is attached to the Z

comprising ring at position 5’ and the X* substituent is at position 3’ of the structure
of formula (I), from 2-(5-bromo-pyridin-3-yl)-4-chloro-[1,3,5]triazine that is obtained
from the commercially available 5-bromonicotinonitrile as provided in example A26
hereinafter and |

15 for those compounds where Z represents C, X represents Cysalkyl-, and the triazine

ring is attached to the Z comprising ring at position 4’ and the X* substituent is at
position 2’ of the structure of formula (I), from 2-chloro-4-(2-bromophenyl)1,3,5-
triazine or 2-(3-bromo-4-fluoro-phenyl)-4-chloro-[1,3,5]triazine that is obtained from
the commercially available 3-bromobenzonitrile or 5-bromo-4-fluorobenzonitrile as
20 provided respectively in example AS or A22 hereinafier and
for those compounds where Z represents C, X° represents C)_salkyl-NH-with NH

directly bound to the triazine ring, and the triazine ring is attached to the Z comprising
ring at position 4’ and the X* is at position 2’ of the structure of formula (¥), from 2-
chloro-4-(3-nitro-phenyl)-[1,3,5]triazine that is obtained from the commercially

25 available 1-cyano-3-nitrobenzene as provided respectively in example A12 hereinafter

and

for those compounds where Z represents C, X* represents C i.4alkyloxy- with O
directly bound to the triazine ring, and the triazine ring is attached to the Z comprising
ring at position 4" and the X? is at position 1° of the structure of formula (I), from {2-
130 [4-(4-Chloro-[1,3,5]triazin-2-yl)-phenoxy]-ethyl}-carbamic acid tert-butyl ester that is
obtained from the commercially available 4-hydroxybenzonitrile as provided
respectively in example A16 hereinafter and

by introducing the appropriate aniline of general formula (X) to the highly reactive
35 chloro on the triazine under art known conditions, for example by stirring in CHCls in
the presence of 2 eq. DIPEA, yielding the anilino-aryltriazines of formula (3)




exanpl e CH3CN or DMF in the presence of a base such as dinethylam ne or N\
di i sopropyl ethylam ne (DI PEA) and stirring said reaction m xture overni ght at
an 15 elevated tenperature in the range of 50-70C, typically 60-65C. Excess
of amne is finally renoved fromthe reaction m xture using pol yner
supported %ﬂ%@gq\(engers such as pol ymer supported i see¥pRal63RS- NCO or
pol ynmer support net hyl i satoi ¢ anhydride (PMMA); WO 2007/ 003525

PCT/ EP2006| 063555 -19 Schene 2 Xt Ovs €2NH O-NH X MsO R) HNII R)III

[TITTAIN\HN~~I1 / Z ("4~1- Z 11l IVO Amnation Rw}~P OOHN',," V )X
~ 0Ol OORN%NHO P J/x" NHX RN Bctned NN\Xz N~ NX2 R) HNHNZ Z
VI VIl wherein nn, Z X, X and R are defined ax m‘%)r the conpounds of

formula (1) her@(Nq\eCor and vvheR n X represemt 1, N2 K 3wP
represents a prptective gr%?up suchfas Jfor exanpl %f In%rb nyl| t-butyl,
met hyl , et hylg GTl"\t i altkyl s ~I/yl roupap R r esa efl ned
Z I’ i’
1 5 ILB o' X 3 5 R8 6
Intermediate | R'° triazine |2 | W R [R®
attached
to
3a 3-CH,OH 4 N [2-Cl H [H
3b 3-CH,0H 4 N 2=l 5-Cl | H
3¢ 3-CH,NHBoc 4 N | 2'-CI H |H
T 3-(CH,),NHBoc | 4’ N [2-Cl H |H
3e 3-CH,0H 4’ C [2Br H |H
3f 3-CH,0H 4 C | 2'-NO, H |[H
3g 3-CH,0H 4’ C | I’-O(CH,),NHBoc H |[H
( 3h 3-0CH,COyBu | 4 N ]2-Ci H [H
1 3i 3-0(CH,),NHBoc | 4’ N | 2'-CO,Me H [H
3 3-CH,0H ¥ N | 2-Ci H |H
3k 3-CH,0H 3 C [ 2-Br H | I-F
3l 3-CH,NHBo¢ 4 C |2-Br H |I'F
3m 3-CH,0H 4 C [2-Br 5-CI[ I'-F
3n 2-CH,NHBoc 4’ C | 2-Br H H
30 3-CH,0H 5 N | 3-Br H |H
5 Boc as used herein corresponds with t-butyloxycarbonyl-; tBu as used herein corresponds with t-
Butyl

For compounds 3 where W is a halogen, the Sonogashira reaction was used for the
synthesis of intermediates of formula II or IIT where X; is a Cs4alkyl. The Sonogashira

10 reaction consists of the palladium-catalysed coupling of the appropriate alkynyl to the
aryl-halogenides to yield the alkynylarenes of formula (4). This reaction is performed
under art known conditions such as for example by heating the appropriate alkynyl in
the presence of Pd(PPh;),Cly, PPhs, Cul and Et;NH at 60°C for 24 hours under N

atmosphere.
15
Scheme 5
R11
3 11 10 3
R1D R R p
4[/\’ |2 Nl/\w s — 4(\3[ r\i/\w 3H
> L )\ AN=m 2 Pd(PPhg),Cly 7 )\ A= 2
1 NN PPhg, Cul, EtbNH  (R") ,
R 6 H YN\ jz v PP ul, Ety 4 &\_jz T
1 ’ 51 |
3 5 L 6 4 Ré 6




5 for the conpounds of forrmula (I) or together with the Nitrogen atomto
which it is attached formthe heterocycles Het' or Het2 as defined for the
conmpounds of formula (1), iii) deprotection and ring closure of the

i ntermedi ates of fornmulas VII or VIII finally provides the conpounds of the
present i nwenbimnss2¥he deprotection reaction is usuallypcti@rmon®s3issi ng TFA
under art known conditions, for exanple_in TFA/DCM/TIS (49:49:2) optionally
using trimethylsilyl triflate (TMSOTO 2or exanple I M TMSOTf/ 1, 5M 2, 6-
lutidine in DCM The final ring closure or macrol actam zation reaction is
done using art known conditions, such as for exanple by slow addition of the
open pr ecur sbftigyanintefpetiyipsgRadsace it aey R e aiged el 2B b coupl i ng r eagent
O Benzotriazole-./VNN, N 15 tetranethyl -uroni um hexafl uoro-phosphate (HBTU)
and stirringladed reaction mixture for at least 1 hour at roomtenperature.

WO 2007/ 003525 _PCTTEP20061063555 =20 P Schene 30 p C 0 "]1-OP RN C NH pi
X 1Z NH N Nt 2N\ X2 R anI)NAI\rmaf‘“eé\H\l—-ZH ‘R VII® Deproteotion| a NHz
Ri N' OH XOF¥ON L xH-H2N\ 2 Nn—x@tached o ‘

4a 3a 3-CH,0H T N |H H CH,NHBoc

4b 3a 3-CH,OH 4 N H H CH,NMeBoc¢

4¢ 3a 3-CH,OH 4 N H H (CH,),NHBoc

4d 3b 3.CH,0H 4 N 5-Cl H CH,NHBac

de 3¢ 3-CH,NHBoc 4’ N H H CH,CH

4af 3d 3-(CH,),NHBoc 4’ N |H H CH,0H

4p 3e 3-CH,0H 4’ C H H CH,NHBoc

4h 3h 3-OCH,CO,tBu 4’ N H H CH,NHBo¢

4i 3k 3-CH,0H 4’ C H 1’-F CH,NHBoc

4j 31 3-CH,NHBoc 4 C H 1’-F CH-OH

4k 3m 3-CH,OH 4’ C 5-Cl 1I'-F CH,NHBoc

41 3n 2-CH,NHBoc 4 C 2'-Br H CH,0H

4m 30 3-CH,OH 5’ N 3’-Br H CH,NHBoc¢

For those compounds where X2 is further limited to Ci4alkyl, the thus obtained

compounds of general formula (4) were reduced under art known conditions typically

using hydrogenolysis with 10% Pd/C or 5% Pt/C as catalyst in an alkaline solvent such
10 as MeOH/NEt; or THF/NEt; to compounds of general formula (5).

Scheme 6
1
3 . R 3 "
R H,, catalyst, R
4 [/\ji PN 3H MeOH or THF, 4 [/\ |2 )NI\/\N ¥
5 L I /I\__z' NEt, 5l 1 )\__2'
NG — L NG
R" 6 H 4 &_ z | R" 6 H 4 \— Z
\./ \ |/
’4 5 Ls 6' 5 5 L '
Particular intermediates made accordingly are summarized in Table 3.
15
Table 3
Inter- From RD triazine Z R R® R
mediate attached
1o
Sa 4a 3-CH,0H 4’ N H H CH,NHBoc¢
5b 4b 3-CH,OH 4’ N H H CH;NMeBoc
5b 4c S—CHon 4° N H H (CHz)zNHBOC
5¢ 4d 3-CH,0OH 4’ N 5-Cl H CH;NHBoc¢
ST dg 3-CH,0OH 4 C H H CH;NHBoc¢
5h 4i 3-CH,OH 4’ C H 1°-F CH;NHBoc
51 4j 3-CH;NHBoc 4 C H 1-F CH,0H
5j 4k 3-CH,OH 4’ C 5-Cl 1’-F 1 CH;NHBoc¢
Sk 4] 2-CH,NHBoc 4’ C H H CH,0H
51 4m 3-CH,0OH 5’ N H H CH,NHBoc




NON r n(HLl);r NN\w/~~ HN Z HIX VIl nmacrolactuni:ation p Oll O F = JI~ X1
"NH)( iRI~ N"\z X--HNXNNX/ NNX2 n(RNNn(RL)~~HN ~Z 1 /Z la
Ib whereinn, Z X1, X and R are defined as for the conpounds of formula
(I') hereinbefore, and wherein x represents 0, 1, 2 or 3; P represents a

prot ecti vewgymugpossish as for exanple nethyl carbonyl, teoumEpbesnessisyl, et hyl,
henzyt or trial kylsilyl groups; R repreSﬁpts R2 as defined 5 for the
conmpounds of fornmula (1) or together with the Nitrogen atomto which it is
attached formthe heterocycles Hetl or Het2 as defined for the conpounds of
formula (1), The aniline-triazines as used herein are prepared; - for those
conpounds wheTte ahinepibesemirsfoNhascotipeutdsiof Kirmelarll wdeiesthatrisaivheidgiso the Z 10
conprising ri cf?etdt{)&l%' ﬁ&{bpﬁémﬁ]‘%ﬂga{ﬁlt%g@ A tsuep ablaﬁ NROSE hésRfbnd> Of the

structure of Qrmu reviously

2- chl or o- 4- (zcaeﬁ@r&x@nae&m?@irﬁgw i“@n%thetzr‘i Pyt P@@S)?@'F“(?Bprﬂ“%d WO

2007/ 003521 PﬁhE{B‘ﬁ) 0% 1 Vellt @idebreBubcondBibns, sﬁmaﬂ‘bmlelglowﬁn@@uﬁglﬁ avh@re Z
represents N the tri ne.rin tiached ,to the ng ring at
position 4' an he %S %%gfymﬁgﬁg“ﬁwnb05| ?oﬁﬂinﬂwex?ﬁgegﬁruc %#e of

formula (1), fron14 (4-chloro-[1,3,5]triazin-2-yl)-pyridine-2-carboxylic acid
methyl ester that is obtained from t#&E™bmercial ly avail able

4- cyano- pyri di ne- 2 carboxylic 5 acid nethyl ester as prOV|de&“hQ/%xanple Al8

herei nafter andlx r those conpo@nd$~%géﬁgzZ,{@presents N and t e triazine
ring is attach{ﬁ:]g ol

e 2
halo
R ) o / A /k
N b) amine protection R

10 Scheme 7. a) R'Z-HN{CHZ)HCHZN'HZ {solv.), reflux, overnight {0 = 1)
or160°C, 1h(o=2)
b) Boc,O, DCM/MeOH, 4 h,
wherein 0 is 0, 1, 2, or 3; wherein R' and R'° are defined as for the intermediates of formula
(X) hereinbefore, and where R' corresponds to R*, R® or R® as defined for the compounds of
15 formula (I) hereinbefore.

Similarly, compounds of formula II where the triazine ring is attached to the Z

comprising ring at position 3’ and X” is —C\_salkyl-NR at position 2 can for example

be obtained by stirring the 2-chloropyridyl (3k) in an appropriate amine (6b) as solvent
20 under microwave irradiation conditions, such as for 1-3 hour to overnight at 100-

140°C, more specific reaction conditions are provided in the examples hereinafter.

Scheme § BOC\N__,Rm

N )"

SEoS i ¥
o A - )k@

microwave irradiation
& 120°C, 2 h

25
Scheme 8, wherein 0 is 0, 1, 2, or 3; wherein R' and R'° are defined as for the intermediates of formula
(X) hereinbefore, and where R' corresponds to R*, R® or R as defined for the compounds of
formula (I) hereinbefore.

30 Alternatively, for those compounds of formula (1) where Z represents C and X is
~C.4alkyl-NR, the aniline-triazine derivatives (10) are prepared from the nitro-

derivatives (8} after hydrogenation under art known conditions, for example using



conprising ring at position 3 and the X2 substituent is at position 2' of
the structure of formula (1), fromthe previously descri bed

2-chl oro-4-(2-chloro-pyridin-3-yl)- [1,3,5]triazine [333736-95-1] and 10 -
for those conpounds where Z represents N and the ariazinc ring is attached to
the Z comppSiN@szkNg at position 5 and the X2 substi pgeRbb@osdissposi tion
3" of the structure of fornmula (1), from
2-(5-hromo-pyridin-3-vi)-4-chloro-[1,3,%Ptriazine that is obtained fromthe
comercial ly avail abl e 5-bromonicotinonitrile as provided in exanple A26

hereinafter g }fe:hotyms%nht 105 By/CQIBOLMAS 1 MBI Rt i AnBREBRE I Pentsuck4s I €pr esent s

C - 4al kyl - nd tri ri.n s attached to the Z r ring at
position 4' gf‘f@ T?ﬁ%@? st ie u§t“éﬁ a‘kﬁwnﬁs'&ﬁ the aPQfOPPHE al“fh’fget ure of
fornula (1), (Hrader2ricnbon@ordiféhsbioo exptpbnysingIN @B For-ant] migsniune(iisopropoxide
ot LAt A b L e (a1 bt from
3- br ono- 45fluorobenzon|trlle as 20 provided respectlvely in exanple A9 or A22

hereinafter and - for those conpound¥!#&&re Z represents C, X2 represents
C'al kyl -NH-with NH directly bound to the triazine ring, and tHe-{riazine

ring is attae dtot eZcorrprlsmg ring at 1p05|t|on 4' and thel X2 is at
position 2 thepierdtture of f orhmiudgearch ) , f NN n{jj)”

chl or 0- 4- ( 3- Kig 05]t_r_|_a21_ngthat| ;obtlalpdfro 4 he

commer ci al I®)25 awai | abl yano - Ni 50 ben pNovIded T espectively in
exanple At here| nafter for tho$4e co dunds where Ziregpresents C, X2

represents G -4al kon y- with O odf'r ¢I§!’2bound to the tr1ba2| ne ring, and the
triazine ring is attached to the Z Bonprising ring at position 4' and the X2
is at position |I' of the structure of formula (1), from{2 30

[4-(4-Chl oroesghl,m g.] tI’I)QZICar!ﬂ)% M!:dHcQ'?’%P(?\?EY] ethyl)-carbamc acid tert-butyl
ester thap is tai neg tgfgmt h@(l&;QJEFE%&HeaHMc%\’cﬁlh!u@l@k@ 4- hydr oxybenzonitrile
as provided respectl v\aieymlorboexa,mpj .vheMdibr 'her 18f Nadetien aatdneyernfttat-ostuci ng t he
appropriate aniline offogelaét)atreifiagemud eheleXR *toretpsis RGN’ yr R eattiiey &r thd85 chl or o
on the triazi ne under ampoukdaoidprmelefiticteinbafrse. f or exanple by stirring in CHCL3
in the presence of 2 eq. DIPEA yielding the ani |l ino-aryltriazines of

formula (1§ ) ¥\gti%19lgr7ljn e?r%eS %esprgée%ggcg 1?1/g 65% 6511'516 8 are prov1ded in the examples A14

and A5 hereinafter,
Compounds of formula Il where X? is limited to Cyalkyl were prepared by Stille
reaction of 3a to compound 11, followed by Michael type addition of a suitable amine,
for instance a mono-Bocprotected diamine to form 12, as shown in scheme 9 and

20 exemplified under A19 hereinafter.

Scheme 8

/\

o -5 2

R‘ 7N

3a 11 >LRIZ\

25 Scheme 9, a) (n- Bu);SnCH—CHZ, Pd(PPhy)s, PPhy, DMF, 80°C, 48h b) N-Boc-protected diamine {melt),
70-100°C; wherein both R independently correspond to RY, R5 or R®, witha possible interconnection
when R' is methyl and o = 1, 2 as defined for the compounds of formula (I) hereinbefore.



Schene 4 Rro 3 NNWRID4 2 NNW fr 321 CI-N" 2+ "/ ---i- 5/ 61 1 H-N
4 Z 1JZR NH / 15 Ra6'" X5 Ra6 Internediate Rtriazine ZWR R :...
attached to L 3a 3-CH/OH4' N2'-Cd HH 3h 3-MOH 4 N 2'-C 5- H 3c
3-CH, NHBoc 4 N2'-Cd HH 3d 3-(CH2)2NHBoc 4' N 2'-Cl HH 3c 3-CHZOH 4' C
2' -Br H H wW3f08nfebBH 4 C 2'-N02 HH 3 3-CH2CH 4' C lpefkfidd)ddkssl Boc H H
3h 3-OCH2CQ2tBu 4' N 2'-CL HH 3i 3-0(CH2)2NHBoc 4' N 2'-CO2Nle H 13 3
3-CH2OH 3' N2'-C HH 3k 3-CH2OH 4' C2%°-Br H 11-F 31 3-CH2NHBoc 4' C
2'-Br H1'-F 3m3-CH2ZOH 4" C 2'-Br 5-C 1'-F 3n 2-CH2NI-1Boc 4" C 2'-Br HH

30 3- CHZOH S'cohlp §u1‘rd'§-rof Hridufa [BRAerd X’ %&ﬁgnéa% Bicth yfe(ﬁe We ed/wlh h
t - butyl oxycar bon , tBu as, used her I n corresllp ?l \M8 ) t%\g@g% E
conmpounds 3 &R OrW“i ©mpoHag g"g‘é‘}ﬁler th 0§6‘rﬁ5’5§1§‘ﬂ U EaCtd0R Y8 for the
synt hesi S of premdnee nERl,atbal, dyfpf,fZor aad [Za( TN ), dor 2 1, IFolimaldéayX@:lwcsomofcme 4alkyl. The
Sonogashira iyile under art known conditions such as hydrogenation in the presence of Raney

5 nickel catalyst and subsequent protection with a Boc-group providing 14, as shown in

scheme 10 and exemplified under A30 hereinafter.

Scheme 10

i)
N///LNH a ?’L ?/L
—_—
2 / @
3a OH
14

Scheme 10, a) Pd,(dba)s, dppf, Zn, Zn(CN),, DMA, 80°C, 2h; b) (i) RaNi, MeOH/NH,, H,, RT, (i)
(Bog),0, CH,Cl,,MeOH, Na;CO; 10%, r.t., 1h.

/

10

Compounds of formula III where X? is limited to methylene were prepared via
15 reduction of compound 3i to the corresponding alcohol 15, as shown in scheme 11 and

exemplified under A18 hereinafter.

Scheme 11
NHBoc J,NHB.GC
I .
a
é NEN —_— |\l N/A]N OH
| Y. N

N*\N COzMe N7 N ] =
A =N #N

3i 15

20 Scheme 11, &) NaBH,, CaCly, MeOH, -15 to ~10 °C

Where necessary or desired, any one or more of the following further steps in any order

may be performed :

(1) removing any remaining protecting group(s);

25 (i) converting a compound of formula (I) or a protected form thereofinto a further

compound of formula (I) or a protected form thereof;

(ill) converting a compound of formula (I) or a protected form thereof into a N-oxide, a
salt, a quaternary amine or a solvate of a compound of formula (I) or a protected
form thereof;,



to reaction consists of the palladiumcatal ysed coupling of the appropriate
al kynyl to the aryl-hal ogenides to yield the al kynyl arenes of fornula (4).
This reaction is perforned under art known conditions such as for exanple by
heating the appropriate alkynyl in the presence of Pd(PPh3)2Cl 2, PPh3, Cal
and Et 2NH §lp A0%ot9E 24 hours under N2 atnosphere. 15 fehermss®ssss R o 3
R11 Rto 3 2 ~\N3Il 4C\--) NNI 5~\ 12 5 N N5C 12' Pd(PPh3)2C2t 1 Nr (R
)r 6 H4 ( z PPh3, EI2NH (R)r 6 H4 ?-zZ1 DW 3s | 6 4S 16 Ra Ra
NVO 20071' 003525 PCT/ RP2006/ 063555 -23 Particul ar internedi ates nade
accordingly @ h KefkideNa Jabh uﬁerﬁ&b%ﬂmecﬁ%@b]@at@ 05al:(5}§1 undGFom R

o

triazine Z R ate att cedto a 3a 3- CH2NHBoc 4b 3a
3-CH2OH 4' N ququé;g WEB(S’EOWC%@E“ H1epgq @MC"“N’%“& 592‘7”‘;&@863?%‘3‘3 3- CH2OH
4' N 5-d || CHriNltherBde 4c 3c 3-CH2NHBoc 4' N H H CH2OH 4f 3d 3- CHZ

201 Boc 4 N bk CHECH o7e 3 B Hatbindy b GHRDBRSor Aoy GO CCR BU 4
5 formula (I} or a protected form thereof into another N-oxide, a pharmaceutically

acceptable addition salt a quaternary amine or a solvate of a compound of formula
(I) or a protected form thereof;
(vi) where the compound of formula (1} is obtained as a mixture of (R) and (3)
enantiomers resolving the mixture to obtain the desired enantiomer.
10 Compounds of formula (I}, N-oxides, addition salts, quaternary amines and
stereochemical isomeric forms thereof can be converted into further compounds

according to the invention using procedures known in the art.

It will be appreciated by those skilled in the art that ir the processes described above
15 the functional groups of intermediate compounds may need to be blocked by protecting

groups.

Functional groups, which are desirable to protect, include hydroxy, amino and
carboxylic acid. Suitable protecting groups for hydroxy include trialkylsilyl groups

20 (e.g. tert-butyldimethylsilyl, tert-butyldiphenylsilyl or trimethylsilyl), benzyl and
tetrahydropyranyl. Suitable protecting groups for amino include tert-butyloxycarbonyl
or benzyloxycarbonyl. Suitable protecting groups for carboxylic acid include C(;.5)alkyl
or benzyl esters.

25 The protection and deprotection of functional groups may take place before or after a
reaction step. The use of protecting groups is fully described in ‘Protective Groups in
Organic Synthesis’ 3" edition, T W Greene & P G M Wutz, Wiley Interscience (1999),

Additionally, the N-atoms in compounds of formula (I) can be methylated by art-
30 known methods using CHs-1 in a suitable soivent such as, for example 2-propanone,
tetrahydrofuran or dimethylformamide.

The compounds of formula (I} can also be converted into each other following art-
known procedures of functional group transformation of which some examples are

35  mentioned hereinafter,

The compounds of formula (I} may also be converted to the corresponding N-oxide
forms following art-known procedures for converting a trivalent nitrogen into its



TSP SR

4i 3k 3-CH20H 4' CHI'-F CH2ZNHBoc 4j 31 3-CH2NHBoc 4' CH I'-F CH2OH 4k 3m
3-Cl120H 4" C5-A |'-F CH2NHBoc 41 3n 2-CH2NHBoc 4' C 2'-Br H CH2OH 4m 30
3-Cl12011 5 N 3'-Br H CH2ZNHBoc For those conmpounds where X2 is further
limted to C 34al kyl, the thus obtained conmpounds of general formula (4)

wer e reducgd MhdgEs:art known conditions typically usingchysHRgRrkysis with
10% Pdi C or 5% Pt/ C as catal yst in an al kaline solvent such to as McOH NFt 3

or THF/NFt3 to conpounds o f general foffula (5). Scheme 6 R' Ri R o 2 H2,
catal yst, Ri032\4)N ~1 2 NEOHor THF, 51~iur2 5R R 6 HNz R

6 H //Z4Y5 g@,gﬁ dingly are
sunmari zed i jry H%e mg SQ?L@ QfPﬁ*lBhgéélf@Jne&rl@%% %ﬁéga??l azl RZ%QW% ymedi ate
attached t ostadinggaterehpidiormula ) pithy 3 ahontiBdeh ersf tsulfpnyilogpgiridiggprgwitiNery H
CH2NMeBoc S%ﬁ@pr&t@ﬂ%ﬁr&&mb&‘gbﬁﬁp@b&ﬁe Nkﬁﬂ6pma$£mé£kaﬁc§b‘l2ﬂde§conﬁ)rﬁeg H

$§ mnggg Sj f%%"@“%%ﬁﬁ@é@“ Bfero;&dﬁq%ai\ll € Qﬁ_&fﬂtﬁ aﬁcalme Cl_tap_é:romdes c.g 1-F

5 sodium peroxide, potassium peroxide; appropriate organic peroxides may comprise
peroxy acids such as, for example, benzenecarboperoxoic acid or halo substituted
benzenecarboperoxoic acid, e.g. 3-chlorobenzenecarboperoxoic acid, péroxoalkanoic
acids, e.g. peroxoacetic acid, alkylhydroperoxides, e.g. t-butyl hydroperoxide. Suitable
solvents are, for example, water, lower alkanols, e.g. ethanol and the like, hydro-

10 carbons, e.g. toluene, ketones, e.g. 2-butanone, halogenated hydrocarbons, e.g.
dichloromethane, and mixtures of such solvents.

Some of the compounds of formula (I) and some of the intermediates in the present in-
vention may contain an asymmetric carbon atom. Pure stereochemically isomeric

15 forms of said compounds and said intermediates can be obtained by the application of
art-known procedures. For example, diastercoisomers can be separated by physical
methods such as selective crystallization or chromatographic techniques, e.g. counter
current distribution, liquid chromatography and the like methods. Enantiomers can be
obtained from racemic mixtures by first converting said racemic mixtures with suitable

20 resolving agents such as, for example, chiral acids, to mixtures of diastereomeric salts
or compounds; then physically separating said mixtures of diastereomeric salts or
compounds by, for example, selective crystallization or chromatographic techniques,
e.g. liquid chromatography and the like methods; and finally converting said separated
diastereomeric salts or compounds into the corresponding enantiomers. Pure

25  stereochemically isomeric forms may also be obtained from the pure stereochemically
isomeric forms of the appropriate intermediates and starting materials, provided that the

intervening reactions occur stereospecifically.

An alternative manmer of separating the enantiomeric forms of the compounds of
30 formula (I) and intermediates involves liquid chromatography, in particular liquid
chromatography using a chiral stationary phase.

Some of the intermediates and starting materials as used in the reaction procedures
mentioned hereinabove are known compounds and may be commercially available or

35 may be prepared according to art-known procedures. However, in the synthesis of the
compounds of formula (I), the present invention further provides;

a) the intermediates of formula (X)



4k 3-CH2ZOH 4' C5-d 1'-F . CH Tot; b5k 41 2-CH NHBoc 4' CHH CH2OH 51 4m
3-CH20H 5 N H H CH2NHBoc WD 2007/ 003525 PCT/ EP2006/ 063553 -24 The am ne
substitution for those conpounds of formula Il where the triazinc ring is
attached to the Z conprising ring at position 4 and X2 is -C-4al kyl -NR7 at

position 2yo SdhkNE exanpl e be obtained by stirring thpc2ephbosepyridyl (3a)
in an appropriate 5 am ne (6a) as solvent under reflux conditions, such as

for 1 hour to overnight at 100- 180C, nm3dPe specific reaction conditions are
provi ded in the exanples hereinafter, Scheme HBoc.NRl2 a ~~( R o N~NANH
N Cl ~Rt2 RRo VAN 6a halo (17'j, I NF (R) NN\ ~i N///\Na INDb)
am ne protection (R) HN 3 7 10 Schene 7.R1) RL2- HN( CH2) , CH2NH2 (sol e),

reflux, overnight (o = 1) or 160 C, | 'ﬁ £ 2) b) Boc20, DCM MeOH, 4 h.
wherein o is 0, 1, 2, or 3; wherein R Ignd Rio are defined as for the
intermedi ates of fornula (X) herei HBef oreR " and where R12 corresponds to R,
R or R as defined for the conpounds fcy 15 formula (1) hereinbefore.
Simlarly, conmpounds of forrmula Il where the triazine ring is attached to the
Z conpri si n§ermhagnageutisaldy aqoeriatde adgifepmyplty and tegstergpghgmiaquly IsgmeReMf on 2 can
for exanple begeRbaeeiby stirring the 2-chloropyridyl (3k) in an
appropriate anno &ﬁb%.%s Sﬁ|v qt420 under m crowave irradiation conditions,
such as for IFPHGUP % B HEFRPgh? “at 100-
R! represents hydrogen, cyano, halo, hydroxy, C.salkoxy-, Cy.alkyl-,
mono- or di(Cy.4alkyl)amino-carbonyl-, mono- or di(C;.4alkyl)amino-sulfonyl,
Cisalkoxy- substituted with halo or R! represents C).galkyl substituted with one or
where possible two or more substituents selected from hydroxy or halo;
10 R'® represents hydrogen, cyano, halo, hydroxy, Cy.salkoxy-, C _salkyl-,
or Cyealkyl substituted with one or where possible two or more residues selected
from hydroxy and NR”RM;
R" and R'* each independently represent hydrogen, Ci.salkyl, C;.¢alkyloxycarbonyl, or
Ci.¢alkyloxycarbonylC,salkyl-,

In particular the intermediates of formula (X) wherein one or more of the following
restrictions apply;

1} nrepresents 1;

ii) R'represents hydrogen or halo, in particular hydrogen or chloro;

20 1ii) R" represents C_galkyl substituted with one or where possible two or more

residues selected from hydroxy and NRR':

iv) R"and R" each independently represent hydrogen, C; salkyl,
Ci.salkyloxycarbonyl, or C|salkyloxycarbonylC,.salkyl-.

25 b) the intermediates of formula (XI)

o F’z\x4
4 I
5 4/\ \ ‘r¢ VIR,
(R1)/—‘" : N S \%/Z
n ¢



140C, nore specific reaction conditions are provided in the exanpl es
hereinafter. Schene 8 Bo~-N-R 2 RI0 H Nl11~kl N Halo 2N C N B R\ C~ ||
fibo i NNH IR)~ HNN mcrowaveirradiation (R)n H 120C,2h 3 7 25
Schenme 8. wherein ois 0, 1, 2, or 3; wherein R and R10 are defined as for
the intermgdi @tamsnk formula (X) hereinbefore, and wheperRidogassesponds to
R, R or R as defined for the conpounds of fonnula (1) hereinbefore. 30
Alternatively, for those conpounds of fofnula (1) where Z represents C and X2
is -Cl.4alkyl-NR7, the aniline-triazine derivatives (10) are prepared from

the nitro- d%{ép\ﬁ%tnha\e@a-c(a@s) 2 &EH80e RYAERG8NSddqRe Hag&rheﬁﬁctangﬁemﬁ@%gtionsg
for exanple using WO 2b0_/00 25 PCT/ EP20110/ 003555 -25 hydrogenolysis with

10% Pd/ C or 5% B¥reel. 38t al yst in an al kal i ne sol vent such as MOH NEt3 or
THE/ NEt 3, and repreRaidah intepen sl [atbid0m regestgtstahéntegepfiopr i @t4e al dehyde (9) under
art known coridrieé]i %rr'n?‘s’Ngo{%' exanpl e using NaBH4 and titaniun(iv)isopropoxide

a

as reduci ng age itsin e nol or 1, 2-dichl oroethane as solvent. 5 Schene 8

BoM N Rt 25 RiPoam & dach indppeayently denseseridtyileony.Npalo, ydiexycartbonid Rl n H b) Boc
(R)~ HNN 12h§0%n91-&3ﬂsglkybxycarbonyl- or Cygalkyloxycarbonyl-Cy 4alkyl-;

X represents Cygalkyl or Cl_(,alkyl—NRzo;

X* represents Cy_galkyl or C,calkyl-NR?";

R' and R® each independently represent hydrogen, cyano, halo, hydroxy,

10 Csalkoxy-, Ci.galkyl-, mono- or di(C;salkyl)amino-carbonyl-,
mono- or di(C)4alkyl)amino-sulfonyl, C,.¢alkoxy- substituted with halo or R'
represents Cy_galkyl substituted with one or where possible two or more
substituents selected from hydroxy or halo;

R* and R¥ each independently represent hydrogen, C.qalkyl, Het™, Het?'-C_qalkyl-,

15 optionally substituted with Het**-C;4alkylaminocarbonyl-, C;.salkyloxyC _salkyl-
or phenyl optionally substituted with one or where possible two or more
substituents selected from hydrogen, hydroxy, amino or C,salkyloxy-;

Het*® represents a heterocycle selected from pyrrolidinyl, or piperidinyl wherein said
Het™ is optionally substituted with C;alkyl,

20 Cs.scycloalkyl, hydroxy-C,.q4allkyl-, Ci4alkyloxyC,.qalky! or
polyhydroxy-Ci_salkyl-;

Het*' represents a heterocycle selected from pyrrolidinyl or piperidinyl wherein said
Het®' is optionally substituted with C,alkyl,

Csgcycloalkyl, hydroxy-C,.qallkyl-, C|4alkyloxyC.qalkyl or
25 polyhydroxy-C, salkyl-;

Het* represent a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl, or
piperidinyl wherein said Het® is optionally substituted with C,_qalkyl,
Cs.¢cycloalkyl, hydroxy-C.4allkyl-, C)4alkyloxyC) 4alkyl or
polyhydroxy-C, 4alkyl-.

30
In another embodiment the present invention provides the intermediates of formula
(XI) wherein one or more of the following restrictions app]y;
nrepresents 1; m represents [; Z represents N or C, in particular N;
P, and P, each independently represent hydroxy, C,_salkyloxycarbonyl or
s C,.¢alkyloxycarbonyl-C.4alkyl-;

X° represents -C|_qalkyl- or C1.4alkyl-NR20-;
x? represents -C,.4alkyl- or C 14alkyl-NR*'-:



9 Schene S. a) Her catalyst, McOH or THF, NEt3 10 b) NaBH4,
titanium(iv)isopropoxide ! 1,2-dichloroethane 3,5 h. wherein ois 0, 1, 2, or
3; wherein R and Rl are defined as for the internediates of fornula (X)
herei nafter and wherein R12 corresponds to R, R5 or R6 as defined for the

conpounds @b Aenonda (1) hereinbefore. 15 Particul ar i npernediadsessmade
according to schene S are provided in the exanples Al4 and A 15 hereinafter.
Conmpounds of fornula Il where X2 is li mi*ted to C2al kyl were prepared by
Stille reaction of 3a to conpound 11, followed by Mchael type addition of a

sui tabl e am Qe epdsBiis hjIR6QACK! Qa1BAGRRAL SabedicHiAfdegeho form 12, as
shown in scherrée%S %yol%ﬂ%ﬁcﬁmgﬁﬂder A 1@3 hlgrei l?zg?fger. Scheme 9 d

an
N-\ V=~ /' NH NL1- fFuliRpgnpet ergo1g304¢>/ d 101 U~ "CH siNoHH 3a 11 R 2~
12 " xI N o R5r&HeherrehBirogeh, faiyRING SuHChE p; RACPPh8)idylaBid®geDVF, 80C, 48h
b) N-Boc- prot,ec 2d am 7 ' rein,;both R g i ndependently
tR ﬁina%Séaggyr&%Pén%{ltWrEprezegt 5 ééen%@l-ﬁ'l i,

correspond to a possi I nterconnection when R12 is
methyl andl o = 1, 2 as defined for the conmpounds of fornula (1) hereinbefore.

WO 1007, 003@2}%g@'ﬁbﬁg}%}@@éﬂﬁ@ﬁﬁ@@tes&@e;Corrpounds of formula Il where X2 is

limted to nethylene were prepar Vi apat.i on ¢ ound 3a under art
known condi tion ,Osesﬁ(?sf‘?l @”ﬁ@iﬁ?snogq?wu%@r er?lﬂznre‘ﬁ)rre Lehce of Pd2( dba) 3,
dppf, Zn and-Zn{hoM itefroedi@ehof fhohulo@al whyremeuepiesmisahethecthyliNRT be under art
known condi tiong.gYchras hydrogenation in the presence of Raney 5 nickel

cat al yst and subsequent 'protectio ith a Bo rou rovidin as shown in
y 10 - those intermecPiates of formua&lg wherell?l )?ir%prese%tsenethyl, eth)%-l\}ﬁm or

methyl-NR*;

- those intermediates of formula (XI) wherein P' represents hydroxy,
Csalkyloxycarbonyl or C|galkyloxycarbonyl-C.4alkyl-, in particular hydroxy,
t-butyloxycarbonyl, t-butyloxycarbonyl-methy!-;

15 - those intermediates of formula (XI) wherein p? represents hydroxy,
Ci.salkyloxycarbonyl or C| galkyloxycarbonyl-C,.salkyl-, in particular hydroxy,
t-butyloxycarbonyl, t-butyloxycarbonyl-methyl-;

- those intermediates of formula (XI) wherein R¥ represents hydrogen or methyl;

- those intermediates of formula (XI) wherein R?' represents hydrogen or methyl;

20 - those intermediates of formula (XI) wherein R’ represents hydrogen, chloro ,
fluoro or bromo;

- those intermediates of formula (XI) wherein R? represents hydrogen.

Of particular interest are those intermediates of formula (XI) wherein the X* substituent

25 s at position 3, the R’ substituent represents hydrogen or halo and is at position 5, the
triazine ring is attached to the Z comprising ring at pesition 4’ and the alkynyl! is at
position 2’ of the intermediate of formula (XI). For those intermediates of formula (XTI)
wherein Z represents C, the R® substituent is at position 1°, the X° substituent is at
position 3, the R' substituent represents hydrogen or halo and is at position 3, the

30 triazine ring is attached to the Z comprising ring at pesition 4’ and the alkynyl is at
position 27 of the intermediate of formula (XI).

The intermediates of formula (XI) were found to have GSK-3 inhibitory effects and are
accordingly provided for use as a medicine, in particvlar in the prevention or treatment
35  of diseases mediated through GSK-3 activity supra.



schene 10 and exenplified under A 30 hereinafter. Scheme 10 NN j~N CI N J~NH
a\ \WNJINHb _ N, NH N 3a oil OH OH 13 >110110 14 |1C Schene 10. a)
Pdz(dba),, dppf, Zn, zZn(CN)2, DWVA, 80C, 2h; b) (i) RaNi, MOH/ NH,, Hz, RT
(i) (Boc)20, CH2A z, MeOH, Na2CO3 10% r.t., H . Conpounds of formula Il
where X2 igqohihfidhsdsto methylene were prepared via 15 rgepgbiofihesdss conpound

3i to the correspondi ng al cohol 15, as shown in schenme | | and exenplified
under Al 8 hereinafter. Scheme 11 ! NH6oc3E-NHeee a J N\~ N~NO- / N,
COzMLle NJ.NHH .N 3i 15 20 Schenme It. a) NaBH4, CaCl2, MOH, -15to -10 C
Were necessgry %lgor andcﬁﬁ%cﬁﬁgtgc% clﬂri?ﬂfvéal?tqonq? Evile hd&e PRkl s per steps in

any order nay er . _renoving any remaining protecting group(s);
25 (ii) convé‘?rmﬂlh’d?% (&dhip S Sw@frww‘aoc(ypyc%flawﬁv@i%évﬁwf@frtmthereof into
a further cosmgiinds offofilAgha (1) or a protected formthereof; (iii)
converting a conmpound of formula (1) or a protected formthereof into a

N-oxide, a salt, a quaternary anmne or a solvate of a conpound of formula
(1) or a protiedesuibed wrthe tiperimefital DAD RGHRIE0 8B XnaCThibiRQ0E06REEs: - 27

GSK-3 inhibitory effect of the present compounds has been demonstrated in vitro, in
phosphorylation assays using an appropriate peptide substrate and radiolabeled ATP as
provided in more detail in example C1 & C3 hereinafier. In addition to the enzymatic

assays, the cellular activity of the present compounds was demenstrated in an assay

10 based on the capability of GSK-3 in inactivating glycogen synthase in liver cells. In
this assay, example C2 hereinafter, the compounds of the present invention were shown

to increase *C-D glucose incorporation into glycogen of Chang cells.

Accordingly, the present invention provides the compounds of formula (I), the

15 intermediates of formula (VI) and their pharmaceutically acceptable N-oxides, addition
salts, quaternary amines and stereochemically isomeric forms for use in therapy. More
particular in the treatment or prevention of serine/tyrosine kinase mediated diseases.
The compounds of formula (I), the intermediates of formula (VI) and their
pharmaceutically acceptable N-oxides, addition salts, quaternary amines and the

20 stereochemically isomeric forms may hereinafter be referred to as compounds

according to the invention.

Disorders for which the compounds according to the invention are particularly useful
are cell proliferative disorders supra, diabetic complications, Alzheimer’s disease ,

25 autoimmune diseases and inflammatory diseases including allergies and ﬁsthma,
multiple sclerosis (MS), rheumatoid arthritis (RA), arteriosclerosis, arthritis or
Inflammatory Bowel Disease (IBD).

In view of the utility of the compounds according to the invention, there is provided a
30 method of treating a cell proliferative, diabetic complications, Alzheimer’s disease ,

autoimmune diseases and inflammatory diseases including allergies and asthma,

multiple sclerosis (MS), rheumatoid arthritis (RA), arteriosclerosis, arthritis or

Inflammatory Bowel Disease (IBD), the method comprising administering to an animal

in need of such treatment, for example, a mammal including humans, a therapeutically
35 effective amount of a compound according to the present invention.

Said method comprising the systemic or topical administration of an effective amount
of a compound according to the invention, to animals, including humans. One skilled



(iv) converting a ,woxide, a salt, a quaternary amne or a solvate of a
conpound of formula (1) or a protected formthereof into a conpound of
formula (1) or a protected formthereof; (v) converting a Noxide, a salt, a
guaternary am ne or a solvate of a conpound of 5 formula (1) or a protected

form t her egfy Jy@sanot her N-oxide, a pharmaceutically ﬁ@ﬁgpﬁ@mﬁgﬂaddl tion
salt a quaternary am ne or a solvate of a conpound of formula (1) a

protected formthereof; (vi) where the @dnpound of formula (1) is obtal ned as
a mxture of (R and (S) enantionmers resolving the mxture to obtain the

desired enantu!l 9\%& Mﬁ(}ecgglwgﬂllgﬂ%thga E{u(a[: ealtfeq(:t%x)f’anwuﬁ&ﬂﬁékln%g%}%l%?s sal ts,

quaternary amnes an reoc meric forms thereof can be convened
into further of Bygpetserdnveationisdiernquat %ulﬁfécl‘?rﬁ\tfé‘ﬁtj?“@ﬁ ¢RINFRS IMHREYEH®E known in
the art. It whd thabmlsaaamuama@tegdué@wza hié{S@d‘irigldnHBéjcdnleﬁtﬁﬁo@bithé b@ﬁpdulﬂdt he

processes desc e a ou f dnte conpounds
may need to 6%{]1691?)66??§Hmb§m8}“8 %rbf] 3‘6 Q %rhonoq *&ﬁi?‘ﬁo% er%l'iciup I%E)Stl ch are
desi r abl est o opkioagednhibiterdd beledripiteosdyas aahﬁrmu@m@gentfar wosipkicell aci d. Sui tabl e
protecting gr %H&atf“%rdlémiérgm asameﬁgs%l&asisa}ekﬁéh&w Ml HHRHRAN b2 8etbnifed

tert-butyldi rret hyl tcrt-b henylsilyl or trinet hyl silyl), benzyl
and tet rahydrOBﬁ)FF“?frs{Vl%S%lﬁﬁ optiep 1B¥Blﬁyé@ial“ng groups for amno include
tent - butyl oxycarbonyl or henzyl oxycarbonyl. Suitable protecting groups for

carboxylic a% e:r?ﬁi alégl‘?a %Jlm@)sadnlém{at re?u tsqg Q%%{IJICPEQEE%?I%T‘ tl%ﬁqﬁra@?mmb%)leﬁt i on and

deprotection o reaction

step. The! uséhedfeab@@f é‘@ﬁ IPr‘kf f@'ﬂ&ﬂ&f@ 5 @Amm%l\de@érm%ﬁﬂmam SpMbtoed@iNe Groups
in Oganic 3Synbhasihsse c3nékn86kidnkoibatidnt W AN GefmBnt@reMl wiHez, W1 ey

| nt 199 Addi t f f I 1
can' be. et hy Bk ge e ) BBt R Gud BT o RIS 4B e sl vent
such as, for maexdantpl260 hrxgiredpanoreaght. Aemqt%qbdmftlweé)nvmmdlmmhywmpnram' de. The
conpounds  of czsferbrwdaée Balsis, %@@.e@érﬁah&ﬁ O@RQQ{ﬁEﬁtQﬁe éo@ﬁ&uﬁr?s%c&ﬁﬂ%rto fngl | owi ng art -

known procedures o funct | ransf ornati on of one exanpl es
are 35 nent FORBEPIES BiCHARY é%m%ﬁ@d@z}ﬁb@@ﬁ@gssw s HRssriBeq ‘Pe)fel #°%} so be
converted t ostib®leghamespaidl fogmiNathotis de prepared by known procedures using well

known and readily available ingredients,

In yet a further aspect, the present invention provides the use of the compounds
20  according to the invention in the manufacture of a medicament for treating any of the
aforementioned cell proliferative disorders or indications.

The amount of a compound according to the present invention, also referred to here as
the active ingredient, which is required to achieve a therapeutical effect will be, of

25 course, vary with the particular compound, the route of administration, the age and
condition of the recipient, and the particular disorder or disease being treated. A
suitable daily dose would be from 0.01 mg/kg to 500 mg/kg body weight, in particular
from 10 mg/kg to 250 mg/kg body weight. A method of treatment may also include
administering the active ingredient on a regimen of between one and four intakes per

30 day.

While it is possible for the active ingredient to be administered alone, it is preferable to
present it as a pharmaceutical composition. Accordingly, the present invention further
provides a pharmaceutical composition comprising a compound according to the

35  present invention, together with a pharmaceutically acceptable carrier or diluent. The
carrier or diluent must be “acceptable” in the sense of being compatible with the other
ingredients of the composition and not deleterious to the recipients thereof.



forns follow ng art-known procedures for converting a trivalent nitrogen into
its WD 2007/003525 PC r/ EP2006/ 063555 -28 N-oxide form Said N oxidation
reaction may generally be carried out by reacting the starting material of
formula (1) with 3-phenyl-2-(phen;ylsul fonyl)oxaziridinc or with an

appropri at §ooNgaRsHs0r 1 norgani ¢ peroxide. Appropriate pepRpR63REer oxi des
conprise, for exanple, hydrogen peroxide, alkali netal or earth al kaline

netal peroxides, e.g. 5 sodium peroxi de:3%pot assi um peroxi de; appropriate
organi c peroxi des may conprise peroxy acids such as, for exanple,

benzenecar bom’qé g%&hﬁcﬁﬁhg C%g&%dﬁs épmﬁtih\wﬂa@rdmaf@@gﬁﬁﬁe@spggﬂrﬁ&msc acid,

e.g. 3-chl orobenzenecar boper oxoi c ag)ld, p?rox,oa kangl ¢ . aci,ds, egg).
per oxoacet i ¢ "SHIKBOWRIKP AY AF BREPHY: desxanple using Befiods pueh 28 BesodsstdPedsui t abl e
sol vent s ar ein GefnagxampRemivases Phanoweutial Reaoales (188.ed., Mack&nlishapd t he |i ke,
hydro 10 car bons : I n o IS .0genat ed
hydr ocar bonsft%tr-‘-,n.pm.]}g lg?%%%oelrég&ngd[”ﬁgﬁg% 'gﬁ M X tlﬁ“r%é}sgégg?ﬂ l(saﬁég%ndrs}g%lgent s. Sone of
t he conpo6indMasplaterarud shetapeuiagitly sBvasive fmews of Hie parisdiaagepound.ihBasgr esent i n-
vention may GQ & aadi#0n SAYRAR! dsitle &AVPRBrealefs cHHbiBeSiahBagbadhalrd y i someric
appl i cati on ORC FETRRBHITIBY BEaN e ol MER A Ak A ST ERBbr KHEY o can be
separ at ed by dpivpdingah thenfietrh ofigrespangtionatesisd| fecadmigisicatipst Hhdsé platrinaceutieal
chr omat ogr aphj chni - : I r [ LDUE} QRtendid qui d
chr omat ogr ap%ﬁg‘%ﬁ?@ﬁ%&# (raab @ﬁgﬁ%&’ Iaté%ﬁ%tﬁlﬂgr?g%m% g?\éf%gb p’ngDt %ir,gr?eoll from
raceni c i xt GFEHITHPLE] Fush ag ol BPICTIAREOY R IR FAEEHi M ISHAHPBLI R sui t abl e 20
(rj_esol ving ag_aahhﬁaislﬁxuﬁdm agh af o ixﬂiﬁ&ﬂ'@ﬂl,ahnoﬁefﬂpf@, _ey&ﬁc}r?'ﬁs,ortvﬁh AEsdrt g2 QL _

i astereomerigc salts I nmpounds;. then. sical ly. separatin id m xtures
of "o ot or contrTogh iy s RTINS in bR AUEL GRieio R A DA S
crystal | i zat ironoiohe siwabpraroepenid medie stabibgaasloyed sueh 4si o exhmae, ovEerogr aphy

and the |ikegRERAAR; alad]fand@lel ke GOMERldeioNBrab Rindld pRPRAASRGucisast ereorneri ¢
salts or conpounds into thﬁ' correspondi nigﬁfgr&antl oners. Pure
e Pty |

25
st er eochéni carMPGFLEnEFt Hig" uaps g SBTSEE 15 BN SUgHe st ereo
chem cal ly ksdirehibaicdnts; himdaf, difistegpiirqpenabead thalike mettle adsesf anedest, art i ng
materi al s, [ j L i: c t ifically.
A ol tor nat | OERERCIE Al s HePhREERLPGE BRRLLIRRETHEICS (B8 BRSREE ounds
of 30 for nuFergseyt thverostad eanipeaeustoss dpsege RiE SN iguvhdcicemso prlidahaaithy, i n

particul ar | icglicll carriers are obviously employed. For parenteral compositions, the carrier will
20 usually comprise sterile water, at least in large part, though other ingredients, for
example, to aid solubility, may be included. Injectable solutions, for example, may be
prepared in which the carrier comprises saline solution, glucose solution or a mixture of
saline and glucose solution. Injectable suspensions may also be prepared in which case
appropriate liquid carriers, suspending agents and the like may be employed. In the
25 compositions suitable for percutaneous administration, the carrier optionally comprises
a penetration enhancing agent and/or a suitable wettable agent, optionally combined
with suitable additives of any nature in minor proportions, which additives do not cause
any significant deleterious effects on the skin. Said additives may facilitate the
administration to the skin and/or may be helpful for preparing the desired compositions.
- 30 These compositions may be administered in various ways, e.g,, as a transdermal patch,
as a spot-on or as an ointment.

It is especially advantageous to formulate the aforementioned pharmaceutical
compositions in dosage unit form for ease of administration and uniformity of dosage.

35 Dosage unit form as used in the specification and claims herein refers to physically
discrete units suitable as unitary dosages, each unit containing a predetermined quantity
of active ingredient calculated to produce the desired therapeutic effect in association
with the required pharmaceutical carrier. Examples of such dosage unit forms are



chromat ography using a chiral stationary phase. Sone of the internmedi ates and
starting materials as used in the reaction procedures nentioned herei nabove
are known conpounds and rmay be commercially available or 35 may be prepared
according to art-known procedures. However, in the synthesis of the

conpounds wip Hormed2a (1), the present |nvent| on furtherrorevides3ssa) the
internedi ates of fornmula (X) WO 2007/ 00?225 PCT/ EP2006/ 063555 29 11(R1)n
H2N "I R10 (X) the pharnaceutically acceptable addition salts and the
stereochernically isoneric forns thereof, wherein 5 n represents an integer
froml to 4, tcB'letsi’ @Rheise dcsrel y el caagenablay)acapsul b pidls, fopdieopacketEiwdbal,koxy -,

C _6al kyl - 44| -Ia i.nQ-.carbonyl - di {(;Cl. 4al kyl)
am no -sul foHW ?abledo qulf?oo?u?pei% Hﬂ LP{ES gl(ljﬁ%i t?ﬁk'ﬁ)é)fmfu g?theﬁgce?éengents

C _bal kyl sub@rwatﬁtiémﬂwlﬁwh@'ﬂ@f or where possible two or nore substituents
sel ected from hydroxy or halo; 10 R10 represents hydrogen, cyano, hal o,

hydr oxy, C 6al koxy-, G _6al kyl-, or Cl-6alkyl substituted with one or where
possible fwo or nore residues selected from hydroxy and NR13R14; R13 and R14
each i ndependepdrinyenkadparesent hydrogen, d . 6al kyl, C1-6al kyl oxycarbonyl, or C
1 _balkyl OXy\?\ﬁFéﬂ%@ty %ejtex%ﬁlﬂ(ﬂems ﬂr?ddcp rlﬁt@“%n@ﬂnstrﬁ'&rdﬁ%}cﬁl nRALeS of

formul a erein. o OW Nng estrictions apply; i) n
represents 1 7esjn; )DIﬁEAr é}?@’é%f‘éﬁihé/l Ngﬂér%fé‘ébﬂetB}‘l r?aﬂ’TBPa”ia’f‘i‘”}?arQMguW&?‘“sﬁg&r ogen or
chloro, 20 i kiln)et}BZlfBJrrhﬁﬁfde,S‘@HzSIzOneﬁﬁ|d|ity1lor6ruéthfinr-t wreCNMnidanoavetonitrilaher e

possi bl e BWO PS> ngaqs tns(?-me fl?slil %Qéﬁu@@c&@%cﬁ%%%eahy) R'3 and

R14 each I ndepéen ‘E
triethylamine, ‘EtO ¢’ means ethyl acetate ‘HB

[bis(dimethylamino)methylene]- 1 H-benzotriazoliumhexafluorophosphate(1-)3-oxide,

1" means 1-

‘MeOH’ means methanol, ‘MgSO,* means magnesium sulphate, ‘DIPE’ means
diisopropyl ether, ‘NaBH4’ means sodium tetrahydroborate(-1), ‘Cs,CO4’ means

15 cesium carbonate, ‘NaOCHj;’ means methanol, sodiurn salt, ‘H,N-CN’ means
methanediimine, ‘CaCl,’ means calcium chloride, ‘Pd{OAc);’ means acetic acid
palladium(2-) salt, ‘NaHCO3’ means carbonic acid monosodium salt, ‘Na,CO4’ means

carbonic acid disodium salt ‘NaCl’ means sodium chloride.

20 A, Preparation of the intermediates

Example Al
a) Preparation of intermediate 1

(5 1§
,L/)\@(
H I
/N

A solution of 2-chloro-4-(2-chloro-4-pyridinyl)-1,3,5-triazine (0.02 mol) and 3-amino-
benzenemethanol (0.02 mol) in trichloromethane (100 ml) was stirred at room
temperature. DIPEA (0.04 mol) was added and the resultant reaction mixture was

25 stirred for 5 hours at 60 °C (yellow precipitation resulted). DIPEA (100 ml) was added
and the reaction mixture was stirred for one hour at rcom temperature, The precipitate
was filtered off, washed with DIPEA, then with hexane, then dried {vacuum, 65°C),
yielding 4.77 g (76%; M.P.; 157.4-159.6°C) of intermediate 1,

b) Preparation of intermediate 2

g S
(9] WH
-
)\N/ l % 7
=N



Ct _r al kyl oxycarbonyl, or C 1.6al kyl oxycarbonyl C 1.4al kyl-. 25 b) the

i nt er medi at es of fornula (XI1)y 2 PLPX4 1l X44" Z(Rs n(RI) 6/ ~6" HN{/
N \\N (XI') WD 2007/ 003525 PCT/ CP2006/ 063555 -30 the pharmaceutically
acceptabl e addition salts and the stereochemically isoneric forns thereof,
wherein n wepnhes@ps an integer froml to 4; mrepresentsr/arondicegser from |
to 4; Zrepresents Nor C 5 Pl and P2 g?ch I ndependently represent hydroxy,
hal o. hydroxycar bonyl -, hal ocar bonyl - 6al kyl oxycar bonyl - or

Cl1_6al kyl oxycar bonyl - C, 4al kyl -; X3 represents Cl. 6al kyl or C, -6al kyl -NR 2D,

X4 represent §oQimiRatdkyt inRfmddiatalkyd1-INRR . 1;1-Rineayibithd eeachpiopgspendent | y

represent hydr n Yy QX 6al koxy-, C,.6a|ky|-, nono-
or di (G, 4al kY W%%HFﬁQ%éQEQBMVPDQVﬁ&%%ﬁm8¥mﬂeEkﬁHlPk I)an1no sul f onyl ,
C, . 6al koxy- dishbratisjtriptienyighosianepadadimn (0. ﬂ@Qs}Ses@htcgp@r(I) igdidk (- O@Qgst i tuted

with one or [ I f shydr oxy or
e %o anﬁfﬂ%l m%%éh {Jﬁos NfRe Q.00 nfo]) in Uk HNENIS nﬂ?bveé:m@d mpga %e t 20,y

each endent represent hydro
Het 21- C, . &al R¥pp bub leﬂeh@ﬁshl E R RVAS %ﬁémﬂms ﬁ'h ? d@%ﬁe mix
al kyl am nocamh@n;tyrlred at &) °d &b oy o Gndek N keyrhespbere ptﬂemytoodlpglmalahgk substituted
with one or yhgre vpgééngb SThIGofilic I9E:SvasSURRRLL B! ShaiBhahedal paem hydrogen,

hydr oxy, ami no ‘or
residue was punﬁed by short pad column chromatography over silica gel (eluent:

CH,Cl,/MeOH 100/0 to 95/5), The product fractions were collected and the solvent
10 was evaporated, The residue was crystallized from CH;CN/MeOH. The precipitate
was filtered off and dried, yielding 0.3554 g (82%; M.P.: 154.4-156.2 °C) of
intermediate 2.
¢) Preparation of intermediate 3

é‘w&k S

S
H*Nﬂ k ~-7Z
/‘N

To a stirred suspension of intermediate 2 (0.00075 mol) in dry CH3CN (10 ml),
methanesulfonyl chloride (0.0009 mol) and DIPEA (0.0045 mol) were added. An extra
15 amount of methanesulfonyl chloride (0.0002 mel) was added to effect complete
mesylation, After 5 minutes, N-methylglycine 1,1-dimethylethyl ester hydrochloride
(0.0015 mol) was added and the mixture was stirred at 65 °C for 3.5 hours. 1-Ethenyl-
4-(isocyanatomethyl)benzene, polymer with ethenylbenzene (0.0015 mol) and CH2Cl,
(10 ml) were added and the reaction mixture was shaken for 5 hours at room
20  temperature. The mixture was filtered, and the filter residue was washed with CH,Cl,,
then with MeOH and then again with CH,Cl,. The filtrate's solvent was evaporated,
yielding intermediate 3 (used in next reaction step without further purification).
d) Preparation of intermediates 4a and 4b

0
" NH;
s
/
P
L T
N
4a

A mixture of intermediate 3 (0.00075 mol) in TEA/CH,Cly/TIS (49/49/2) (15 ml) was

stirred overnight at room temperature. The solvent was evaporated, yielding
25  intermediate 4 as a TFA salt(.CoHF3;05 ) (quantitative; LCMS 4a: 70%, 4b: 30%; used

in next reaction step without further purification).



Het 2D represents a heterocycle selected frompyrrolidi nyl, or piperidinyl
wherein said Het20 is optionally substituted with C Aal kyl, 20

C4- 6cycl oal kyl, hydroxy-C, . 4all kyl -, C, 4al kyl oxyG . 4al kyl or pol yhydroxy-C,
-4al kyl -; Het2l1 represents a heterocycle selected frompyrrolidinyl or

pi peri di nylyorser@ssnssaid Het21 is optionally substitutedrwpionc@sgal kyl ,
C3-6c¢cycl oal kyl , hydroxy-C, . 4all kyl -, C, flﬁl_ kyl oxyC . 4al kyl or 25

pol yhydroxy- G _4al kyl -; Het22 represent ‘a heterocycle selected from

nmor phol i nyl, pyrrolidinyl, piperazinyl, or piperidinyl wherein said Het22 is
optional |y sdhsmplert®d with Ci 4al kyl, C3-6cycloal kyl, hydroxy-Cl _4all kyl -,
C, 4al kyl oxyCl - ar y-C i -4alkyl-. 30 In another enbodi nent

t he present i%@%@%ﬁgﬁf%@%ﬁg}éﬁ{eﬁé internediates of fornula (Xl) wherein one
or nore of the followi ng restrictions apply;cyrepresents 1, mrepresents I|;
Z represents Nor C in particubar N P, a&d&gz each independently represent
hydr oxy, C.1-6al kyl oxycarbonyl Jor 35 C1-64dl kyl oxycarbonyl -d - 4al kyl -; X3
represents -Cl _4al kyl- or C, - ky|- R 20{ X4 represents -Cl. 4al kyl - or

Cl-, al kyl -NR21-; WD 200710035 61063555 -31 R represents

hydr ogen, pol yhal oC, - 4al kyl or haP\ 0; #Particul ar hydrogen, tri fluorom
ethyl, f1uor oy mphlRlod il (BosLRESSRNESN Y dipAaR.ORCl Sah ales 4al kyl or

hal o; nore in parti cul ar , drogij RY a@d ' Fac_h i nde endcgfntly repr esent
hydr ogen or tydegemeaiad ovemgghiwith LG Q%1 g5e dicarlyPrip hemiaicatsY dare: t hose

t hose i nt er mekibpticas s@fitidnaOsuhi . AXeD) uptdie L€ Hp (Zequepy ths eattlgstNvas Hidsed off

| nt er mech 2t e e ML (b raltIOTR Bt FEREASERAE BRI iyl N 2O of
" through a pad of'silica gel (eluent: CHoClo/MeOH 100/0, then 94/6). The desired
product fractions were collected and the solvent was evaporated, yielding 3.7406 g
(93%, yellow solid; M.P.: 161.5-162.3°C) of intermediate 5.
b) Preparation of intermediate 6

AN

Nio AN
SRR
B

To astirred solution of intermediate 5 (0.00025 mol) in dry CH3CN (5 ml) was added
10 DIPEA (6 equiv). Then, methanesulfonyl chloride (1.2 equiv) was added. After 5-15
minutes, N-methyl-p-alanine 1,1-dimethylethyl ester hydrochloric acid salt (@3
equiv) was added and the resulting solution was stirred overnight at 65 °C. Then, the
mixture was cooled to room temperature and CH,Cly (5 ml) was added, followed by
MP-NCO (4 equiv). Upon shaking overnight the resin was filtered off and washed with
15 CHyCl; (5 ml), MeOH (5 ml) and again CH,Cl; (5 m}). Next, the mixture was
concentrated, yielding crude intermediate 6 (used in next reaction step without further

purification).

Intermediate 6a was prepared analogously from Intermediate 80 using 1,1-

20 dimethylethyl ester 1-piperazinecarboxylic acid dihydrochloride.
Intermediate 6b was prepared analogously from Intermediate 112 using N-
methylglycine 1,1-dimethylethyl ester hydrochloride.
Intermediate 6¢ was prepared analogously from Intermediate 114 using N-methyl--
alanine 1,1-dimethylethyl ester hydrochloric acid salt.



10 - those internediates of formula (XI) wherein X4 represents nethyl,

ethyl -NR 21 or nethyl-NR21; those internediates of fornula (XI) wherein P1
represents hydroxy, Cl 5al kyl oxycarbonyl or C _6al kyl oxycar bonyl - G . 4al kyl -
in particular hydroxy, t-butyloxycarbonyl, t-butyloxycarbonyl-nethyl-; 15 -
those int epypdiatgssof formula (XI) wherein P2 represenpgrimythnoussss

C _6al kyl oxycarbonyl or C _bal kyl oxycar 33nyl -C, _4dalkyl-, in particular
hydroxy, t-butyl oxycarbonyl, t-butyl oxyarbonyl-nethyl-; those internediates
of formula (XI) wherein R20 represents hydrogen or nmethyl; those

intermedi ates of forrmula (Xl) wherein R21 represents hydrogen or nethyl; 20

- those inter i at es of, ftormg %E.,(XI) wherein RL represents hydrogen, chloro
, fluoro or 6ﬁl?)31at()rqc?£81?rﬁte Pifedi afes of formula (XI) wherein R8 represents
hydrogen. O particul ar int erest a e hose i nternedi ates of fornula (XI)

wherein the X3 substituent gition 3, the Rl substituent
represents hydrogen or halo and‘ at S|t|on 5 the triazineringis
attached to the Z conprising ri at tlon 4' and the al kynyl is at
position 2' of the internediatelof fornulia (XI'). For those internediates of
formula (XI) wherein Z represent's C, the ,Substituent is at position 1',
the X3 substituent is at position 3, the °Subst i t uent represents hydrogen

or halo and is at position 5, the 30 triazif¢ ring is attached to the Z
conpri si ng r ilmgmaddigpoéives dimomedamiﬂFA/rﬁié{z@Ilzklylﬁyflwm%/ZbﬂS mipesd thiaken Bt 5 of t he

i ntermedi ate Ilrs aPIrOHHll t@?t?éat%re {h@ts&(/é’fﬁq,agte@aﬁoﬁtedf Eipdnterhddises e found to

have GSK-3 in |b| ects an are,  accord p OVI ed for use as a

nedi ci ne, Bgfhﬁﬁlbﬁ‘ﬁﬁirmlnﬁﬂtr??é’f%‘? %‘%Wtﬂil%f‘ﬁ?het? IR¥Y. 35 of di seases
medi at ed tshr ough GSK-3 activity supra. WO 2007/003525 PCT/ EP2006/ 063555 -32

It is also a t] i de the use of the
i nternedi ate mglf”l'e% &ﬁ'ﬂu‘f'}m Sé?mdsaﬂ’fﬁégous ye{ﬂom ?nqerfwdﬂ[eoééof a macrocyclic kinase
i nhi bi t or sudhtemsediaby 7t Wes prepnplanaggowty ﬂr@nrﬁrtjb@egta)e 65 As described in the

experi ment al paftedned & NAffr8faredidA8lokd RBSEorh MhibdiciRiescef fect and the GSK-3
inhibitory effect of the present conpounds has been dermnstrat ed invitro, in

10 Example A3
a) Preparation of intermediate 8

OH NH
)
A A A
H | I}

Intermediate 1 (0.0075 mol) was dissolved in 1,2-ethanediamine (100 ml). The solution
was stirred at reflux (117-118 °C) overnight. The solvent was evaporated. Xylene was
added to the residue, then co-evaporated again twice, yielding intermediate 8, which
was used as such for the next reaction step.

b) Preparation of intermediates 9 and 10

X
e |
é\Ni?j\@ﬁ \l/ T[;\I?{’)\N/ l :N NH

intermediate 9 intermediate 10
15 Crude intermediate 8 (0.0075 mol) was dissolved in CH,Cl, '(100 mi). Bis(1,1-
dimethylethyl) ester dicarbonic acid (0.01125 mol) was added and the reaction mixture
was stirred at room temperature. MeOH (100 ml) was added in order to obtain
complete dissolution. The reaction mixture was stirred for one hour at room
temperature. More bis(1,1-dimethylethyl) ester dicarbonic acid (0.01125 mol) was



phosphoryl ati on assays using an appropri ate peptide substrate and
radi ol abel ed ATP as provided in nore detail in exanple O & C3 hereinafter.
In addition to the enzymatic assays, the cellular activity of the present
conmpounds was denonstrated in an assay 10 based on the capability of GSK-3 in
i nactivati g glysegen synthase in liver cells. In thispagsgayeBsapl e C2
hereinafter, the conpounds of the presegﬁ invention were shown to increase
14C-D gl ucose incorporation into glycogen of Chang cells. Accordingly; the
present invention provides the conpounds of fornula (1), the 15 internedi ates
of fornul a (ldedand tHehedctiop hattiReridiieal duer the eapkallaerodmosimgdesuradsi tion

salts, quate r i nd stereochem cally isQ e for for in
t herapy. Mor Eﬁ%%?@ﬁk Ef.oznr“siwnas f ‘gedmeastomﬁ[grﬁ W%Srevﬁoé?/qg&riﬁ BN 6T S eag l_rllré}et yrosi ne
ki nase nedi ateef adiadeésibisa gel The shonfiitantelsensfCHEAARICH o 1OP0 oA (Dhtlée nedi at es of
formula (V') ganilatieldns wRhAEMRGEMEAdGAE lvAEGEPEAR Sl D¢ rel@duc vaddi tion sal ts,
quat er nar anlngs @n%ﬂ he 20 atgregﬁggg1 al | ?sogegec for may herei nafter
be referred PR LERFAYTEETSGREREHFPTIRHES [IAVESPTOBRIEPLYr ders for whi ch
t he conpoundsgarmecndiangatedufthe, yieldapicdrg dimenpeadiatecu(1&04, WM.0sef16I1°C are cel |
proliferativ | 4%, S Bntedl {190t pCqid @84 gzhei mer' s di sease,
25 aut oi nunu gggﬁggg§e?‘§#§f?%fﬁ%%%@%éf& %?séase%'?nc u Rng all ergi es and
asthma, nul ti pIiEcrsEstionesinderpplpte Idheumat oid arthritis (RA), arteriosclerosis,
arthritis or Inflamuatory Bowel Qk§ease (IBD). In viewof the utility of the
conpounds according to the inventjion, there ixs.provided a 30 nmethod of
treating a cell proliferative, etic co ncations, Alzheiner's disease,
aut oi nmune di seases and i nfl anpditory dise ol ncluding allergies and
astluna, nultiple sclerosis ) Aheumatgid arthritis (RA),
arteriosclerosis, arthritis o | ni | tdtry Bowel Disease (IBD), the nethod
conprising adninistering to an ani nil |T; need of such treatnent, for
exanpl e, a mamal i ncludi ng humans, a tfierapeutically 35 effective anmount of
a conpound adoarsdiradsdlatidnhe iperaseaiate 9 @001 150m0l) SaDHMEiipdacaidpd i si ng t he
system c or ! 1 4 St [ - i ve. of, ogpound
cvcor di ng to Tpe o il Thel bEbleRuGn PETA RN dbac e SPTECTD
2007/ 003525 PaT/ePXo0ehdelysns 1, 1-greihyletybestar hiydiiorhloridscid ganire wahadded
t her apeut i cabhd/thetdselink ¥QuasPRE stigkd bRA@nikhinA8§d. TRER IR &iure was cooled

to room temperature and MP-NCO (6 equiv) was addad. Upon shaking overnight, the

resin was filtered off and washed with DMF (4 x 5 m!). Next, the mixture was

concentrated, yielding crude intermediate 11 (used in next reaction step without further

15 purification).

d) Preparation of intermediate 12

1,

N

™~ WNH;
1)
N t ~NH

H
=N

Intermediate 11 (crude compound) was dissolved in TFA/CH,Cl,/TIS (49/49/2) (5 ml)
and shaken for 1 hour at 40°C, Next, the solvent was evaporated, yielding crude
intermediate 12(TFA salt, used in next reaction step without further purification).



RPN SIS AP

of the present invention is the anmount sufficient to induce the kinase
inhibitory effect and that this anount varies inter alia, depending on the
concentration of the conpound in the therapeutic formulation, and the
condition of the patient. Generally, an anobunt 5 of kinase inhibitor to be
adm ni st er @@d) As7@3iRer apeuti c agent for treating cell pepkpioes@iasase di sorder
such as atheriosclerosis, restenosis and cancer, wll be determ ned on a
case by case by an attendi ng physician.” 8bnerally, a suitable dose is one
that results in a concentration of the kinase inhibitor at 10 the treatnent
site in the Eanggeaf4 0.5 nMto 200 ItM and nore usually 5 nMto 10 M To
obtain these @3ncentrat|o?s % pqgient in need of treatnent likely wll be
adm ni st ered fﬂ%@%m80651%5$ 56H 500 ng/ kg,pody weight, in particular from

10 nglcg to 250 ng/ kg body weifght. above, the above amounts may
vary on a case-by-case basis. qﬁ% e nmethods of treatnent the conpounds
according to the 15 invention Hﬁ B formul ated prior to adm ssion. A

s descri bed herein bel ow, SU|tabFe ph ceutical fornulations are prepared

by known pro edur S._us known and r il vai | redients. In
yet a further® g@ﬁ3l&Hgﬂmgﬁ@gﬁ%de@@H?VBH%b? W%ﬁ@@mPﬁg?hggbo ﬁhe conpounds
20 accor di ng stlotidrhwead stivied far@rhours d he0 7@ thehaotlad &® obmaempatetcen®it for treating
any of the @319&1‘? %ng g&%%g?ﬁ en@{vg%]édfd% ﬁ’)tthé/ 1%319&'5 ‘ﬂ{eqec‘:{)%v%orét&ﬂééé ions. The

amount of a conpound a esent I nvention, also reférred to
here as £ heviktingatrngtidgil drvhichwpcse ésﬁué]é]fﬂfﬁ@d?eﬁbre%’r‘i’i‘é(ﬁﬁ a therapeuti cal

effect will b@}k@hnﬁﬁanuﬁaﬁde®ﬁﬁ with the particular conpound, the route of
adm ni stration, the age and condition of h@ﬂre0|p|ent and the particular

di sorder or dlsease being treateg. A suitia he daily dose would be fromO0.01
ng/ kg to 500 ngy/ kg body weight,[ in partlcul from 10 ng/ kg to 250 ng/kg
body weight. A nethod of trea ntNﬁﬁy al s |nclude adm ni stering the active
i ngredient on a reginen of bet mioﬁ%lgﬁdmfour i ntakes per 30 day. Wile it
is possible for the active ingredient ~be admi nistered alone, it is
breferabl e L& Dh T ERbyehy A58 PURLIREEH bI2h pirRablPl st no v, the
present inventla provi des "y maceut nposItion conprising a

conpound acc 67§ Hth) ﬂhéﬂl%l ip Céi@.@htMﬁ?QW il OOtI@@}&Hqé?‘aCWM fmixgure was
phar maceut i C@tlulréﬁ t@@?ﬁ@ir@@tl BoBrhppirul Metd Bigny - dﬂ;@tﬁ‘ﬁle@) 1) rebt@:"dlé‘ffrb(g‘hd uent must

be "accept abl ed ((5 82 g]) wag]gc?degfag(?thegeaggggjr%lfngla was stlrred or one hr(])ulr at room

10 temperature. A precipitate was removed by filtration, The filtrate was purified over a
pad of silica gel on a glass filter (eluent: CH,Cl,/EtOAc 100/0 to 0/100). The desired
fractions were collected and the solvent was evaporated. The residue was purified
further by reversed-phase high-performance liquid chromatography (ammonium acetate
bufter). The product precipitated from the aqueous component of the eluent. The

15  precipitate was filtered off, washed with distilled water, and dried, yielding 0.58 g of
intermediate 14 (17%; M.P. 183,5-184.5 °C).

¢) Preparation of intermediate 15

>L
T

St

To a stirred solution of intermediate 14 (0.000125 mol) in DMF (5 ml) was added
DIPEA (6 equiv). Then, methanesulfonyl chloride (1.2 equiv.) was added. After 5-15
minutes, N-methylglycine 1,1-dimethylethyl ester hydrochloride (3 equiv) was added
20 and the resulting solution was stirred overnight at 65°C, Then, the mixture was cooled
to room temperature and MP-NCO (6 equiv) was added. Upon shaking overnight, the



i ngredi ents of the conposition and not deleterious to the recipients thereof.
WO 2007/ 003525 PCT/ EP2006/ 063555 34 The pharmaceutical conpositions of this
i nventi on maybe prepared by any nethods well known in the art of pharmacy,
for exanple, using nethods such as those described in Gennaro et al.

Rem ngt onve 2ithavaseceut i cal Sciences (18 h ed,, Mack Pulllighimwge3s€npany,

1990, see especially Part 8 : Pharmaceyjical preparations and their 5

Manuf acture). A therapeutically effectlve anount of the particular conpound,
in base formor addition salt form as the active ingredient is conbined in
intimte admhxmmsﬁhmuﬂbﬁaadphamdudédmﬂEa#kﬁna¢®kptdhhem@acder whi ch may take

a W de vari
adm ni strat

&)El}fen?g? e Qfﬁﬂl&%ﬁ% nﬂblﬂ%dfﬂ[}: NG ah HR:Q el GPAE dﬁg!t%t fegkr ed for

1 on rmaceuti ca conpositions are I rabl y In unltary

dosage forn@%ﬁﬁ@ﬁﬁﬁe preferably, for system c 10 admi nistration such as
oral, percut@mrepustion oPiafeanéditaié adm nistration; or topical admnistration

such as via inhalation, a nose spr ye drops or via a cream gel, shanpoor
or the like. For exanple, in prep nﬁﬁ@%ﬁ
ia

any of the

conpositions in oral dosage form

usual pharmaceuti cal be enpl oyed, such as, for exanple,

water, glycols, oils, alcohols Nthe K& in the case of oraI l'iquid
preparatlons such as 15 suspey , syrups, elixirs and solutions: or solid
carriers such as starches, su s, kaolin, lubricants, binders,

di si ntegrati

and tabl ets. Because of their e

represent t

e in admnistration, tablets and capsul es

i ng agents and therkége in the case of powders, pills, capsules
S
ral dosage unit forn1 in which case solid

he nost advant ageous

pharma- ceutical carriers are obVibusly enpl oyed. For parenteral
conposi t i onfermbdiaie 46 (irede winijoud) wes diskdlyedcio AFA/CBG1/EIS (48/438) érmbat | east in

aﬁd@ﬁ&{&g f@rtlhﬁ(fur'atnﬂfqd'l\ﬁm ?rre sgf%nt v@aé%%%)loﬁvtedt %eﬁfrr@g §Qdibi lity, may be

| arge past,

prepared in which the

i ncl ude I n e sSo I.ons

carrier co rqneegatgéﬁr%f*%r H?qddﬂneﬁlr%B%‘bSt%‘mliqubﬁﬂ@Fr@r‘ MWe of saline
and gl ucose solution. Injectable suspensions nay al so be prepared in which
case approﬁgm@ﬂeA iquid carriers, suspending agents and the |i ke may be

enpl oyed.
t he carrier

sui tabl e mettable agent, option

A ﬁgﬂngﬁh&hgg§7SU|table for percutaneous adm nistration,
onal 'y conprises Js penetration enhanci ng agent and/or a

conbined wth suitable additives of any

nature in mnor proportions, whi¢h Jadditives do not cause any significant

del eterious effects on the skin Lg additives nmay facilitate the
NN
|
N)\N/ Ny Cl
H | b

15

A solution of 2-chloro-4-(2-chioro-4-pyridinyl)-1,3,5-iriazine (0.01 mol) and
1,1-dimethylethyl ester [2-(3-aminophenyl)ethyl] carbamic acid (0.01 mol) in
trichloromethane (30 ml) was stirred at room temperature. DIPEA (0.02 mol) was
added and the resultant reaction mixture was stirred overnight at 60 °C., DIPEA (90 ml)
was added and the reaction mixture was stirred for 2.5 hours at room temperature. The
precipitate was filtered off, washed with hexane, then dried (vacuum, 65 °C), yielding
4.46 g (100%; M.P.: 144.1-147.0°C) of intermediate 17.

b) Preparation of intermediate 18

+ :

r A

2N
A mixture of intermediate 17 (0.0095 mol), N-ethylethanamine (15 ml),
dichlorobis(triphenylphosphine)palladium (0.00048 mol), copper(l) iodide (0.00048

mol) and triphenylphosphine (0.00190 mol) in DMF (100 ml) was stirred at room



adnministration to the skin and/ or may be hel pful for preparing the desired
conpositions. 30 These conpositions may be administered in various ways,
e.g., as a transdermal patch, as a spot-on or as an ointnment. It is
especi ally advantageous to fornul ate the af orenenti oned pharnaceuti cal

conposi ti qgé »hofiRsage unit formfor ease of adm nistraidOfp aReiei formty of
dosage. Dosagé unit formas used in the specification and clains herein

refers to physi caIIy discrete units suit&bl e as unitary dosages, each unit
containing a predeterm ned quantity of active ingredient calculated to

pLOduce t Pe Qfﬁ%brraﬁzge N}%ﬁ@@%dbﬁle@ftl{r@% Cthé"mgg%@%rQb'nﬁlHuteWﬂﬁ}g}%)gﬁlv\%ﬁg36"7/3803525
armaceutic rri

ECT/ EP2006i o@sﬂjé% m0§5’“a§ gﬁ‘ffgp a§3 ﬁwﬁe%are ﬁ'@f‘f%féé’% fid ‘ES@t gzm{fa%ﬁl et s),

capsul es, pi dthssphemier20paci eahéer Nyafressphere.i Upacdcabhg vatdr it ¢ mbhsvasr

suspensi ons, a&d@@%@%&‘l&bﬂt%as%@% Fcfé?iogrmftﬂ 51%{}9V/%§11%d Séch‘ﬁed u’fi‘@lzcﬁe%@gat ed

mul ti pl es ther eof means

product, 5 MPSONON WA RHE l?ﬁa‘é‘iebfjb?%ﬁg (glusai yiam 4 b Clay wep ﬁtOAcm E@desrféﬁé
N-et hyl - N- (1 priaBidp finériodb Ryke) colldetg @ﬂ&lﬁk@éﬂ\@ﬁt wa%ormnﬁhd ¥silthe was

di met hyl f or n chl or
ai:et onlyt ril ?ﬂssfgveﬂﬂ gﬁ (%élﬂggepﬁ i &18 Eefﬂma PLRPIE “q\lc’]:f:gfbr?re]éns
trifluoroacetygalacig preéchtital WaséﬁWB?d Oﬁianétdhyd ailding 2 6EECIYS, MEankSSét hyl

acetate, " HBJdd O°E§@P§tejnne<i19cb§éd' met hyl ami no) met hyl ene] - |
H-benzotr| a205| umhexaf | yoro ﬁgést%hgt e(1-) 3- oxi de, MeOH means net hanol ,

'MySO4' mean<) REGAREPA 18HTR DI PE neans diisopropyl ether, 'NaBl-14'
means sodi umt et rahydroborat e( - 1) CsZCCB means i s cesium car bonat e,
' NaOCH3' neans net hanol, sodi urr’f”‘é/T\Fr;3 H2N- CN'  nmeans net hanedii m ne, " Ca(C] 2
means cal ci um chl ori de, ' Pd( QA a%'s, %‘?@M c acid palladium2+) salt,
s

"NaHCO3' neans carbonic acid osQch,u Na2CC3' neans carbonic acid
di sodiumsalt 'NaCl' neans so Ejguqﬁ/m A. Preuaration of the
internedi ates Exanple Al a) Pr ep*ar atipnjof internediate |
10 Intermediate 18 (0.00025 mol) was dissolved in DMF (10 ml). DIPEA (0.0015 mol)
was added. Methanesulfonyl chloride (0.000375 mol) was added while stirring. N-
methylglycine 1,1-dimethylethyl ester hydrochloride (0.00075 mol) was added and the
reaction mixture was stirred for 4.5 hours at 65°C. Then, the mixture was cooled to
room temperature and MP-NCO (6 equiv) was added. Upon shaking overnight, the
15 resin was filtered off and washed with DMF (4 x 5 ml). Upon evaporation of the
solvent crude intermediate 19 (LCMS: 93% P) was obtained (used in next reaction step
without further purification).
d) Preparation of intermediate 20

e
XY
NN ©
E/H\N/ B
=N
A mixture of intermediate 19 (0.00025 mol) in DMF (q.s.) was hydrogenated for 4
hours at room temperature (atmospheric pressure) with Raney Nickel (q.s.) as a
20 catalyst. After uptake of H, (2 equiv), the catalyst was filtered off and the filtrate was
evaporated, yielding crude intermediate 20 (used in next reaction step without further
purification).




6 OH~1lii ININ A solution of
2-chloro-4-(2-chloro-4-pyridinyl)-1,3,5-triazine (0.02 nol) and 3-am no-
benzenenet hanol (0.02 nol) in trichloronmethane (100 mM) was stirred at room
tenperature. DI PEA (0.04 nol) was added and the resultant reaction m xture
was 25 stiwoed7has2d hours at 60 C (yell ow precipitati acvEuctestys Dl PEA
(100 m) was added and the reaction mxture was stirred for one hour at room
tenperature. The precipitate was filtered off, washed with DI PEA then with
hexane, then dried (vacuum 65 C), vyielding 4.77 g (76% MP.: 157.4-159.6C)
of i nternedi &) Breparatd)n drispanaiatonl of intermediate 2 OH >ONH ' 1°'N &N ~~N WO
2007/ 00312.) PCTi EP2006/ 063555 %% 36 To a m xture of internedi ate 1 (0.001 ne
1), 1,1-dinmethylethyl ester 2-propynyl Hoqefr\ am c acid (0.0011 nol),

N-ct hyl et hanamine (1.5 m), Fehl grepi s(4 p1 phenyl phosphi ne) pal | adi um
(0.00005 nol), copper(1) iodi O,J‘i)N 0 | ) and tiiphenyl phosphi ne (0.0002
nol) in a tube, DMF (10 nm) was added. IN/ZN gas 5 was bubbl ed t hrough the

m xture for 5 mnutes. The tube was scal’ed and the m xture was stirred at 60

C for 24 houhsolutieres! in@riatdins Hher 902 Upoh iw SEMHAGCIARIEH9/4%E) (18MILHes were
added. Tpe gsrti%@'ﬁﬁ 4Is?y@ﬁﬁtem&5®@paﬁﬁ§ommi wé&@v@;ﬂ)r@e@cﬂjar&ﬂﬂfélﬁﬁﬁhéh@?- (Tlhe ;esn due
was purirtie Yy or. col.um rona r over Sill1ca gel . (eluent:
CH2C12/ MeCH ff%@?@“flé“ ggﬁg)y;e?#%mﬁ&%&@eq?%a@f ﬂvfn“s Sﬁk?%?dd‘b}‘?"ég"taéﬁo"and t he

sol vent 10 was eMapofiathedpuriflogtiongsi due was crystal lized from CH3CN MeOH. The

pr eci pitgte was filtered off and dried, yielding 0.3554 g (82% MP,:
154.4-156.2 C) of internediate 2, c) Preparation of internediate 3

Example A6
a) Preparation of intermediate 22

Y

N QO

éI

NN
B
H |

N
A solution of 2-chloro-4-(2-chloro-4-pyridinyl)-1,3,5-triazine (0.01 mol),
1,1-dimethylethyl ester [(3-aminophenyl)methyl] carbamic acid (0.01 mol) and DIPEA
(0.02 mol} in trichloromethane (40 ml) was stirred at 60°C. Extra DIPEA (120 ml) was

10 added and the resultant reaction mixture was stirred for 75 minutes at room
temperature. The precipitate was filtered off, washed with DIPEA, then with hexane,
then dried (vacuum, 65°C), yielding 4.05 g (98%; yellow crystals;

M.P.: 144.0-145.6 °C) of intermediate 22.
b) Preparation of intermediate 23

Y
T .
L _»
E)\N/ l N Z
=N

A mixture of intermediate 22 (0.0095 mol), 2-propyn-1-o0] (0.01425 mol), N-

15  ethylethanamine (1.468 ml), dichlorobis(triphenylphosphine)palladium (0.00048 mol),
copper(I} iodide (0.00048 mol) and triphenylphosphine (0.00190 mol) in DMF (100
ml) was stirred at room temperature. N; gas was bubbled through the mixture for 15
minutes. The reaction mixture was stirred at 60 °C (nitrogen atmosphere) for 24 hours.
More 2-propyn-1-o0l (0.01425 mol) and dichlorobis(iriphenylphosphine)palladium

20 {0.000048 mol) were added. Extra N-ethylethanamine (15 ml) was added and the
reaction mixture was stirred overnight at 60°C. Upon cooling, water (15 ml) was added




i ~"I'"N" ITANN H,NTo a stirred suspension of internediate 2 (0.00075 nol)
in dry CH3CN (10 m ), nethanesul fonyl chloride (0.0009 nol) and DI PEA
(0.0045 nol) were added, An extra 15 anmount of met hanesul fonyl chloride
(0,0002 nmol) was added to effect conplete nesylation. After 5 m nutes,
N- net hyl gl wa ey /@332 - di net hyl ethyl ester hydrochl ori deCT/E020004B53%0l ) was
added and the m xture was stirred at 65, for 3.5 hours. 1-Ethenyl-
4- (i socyanat onet hyl ) benzene, polynmer with ethenyl benzene (0.0015 nol) and
CHzCIZ (10 m) were added and the reaction m xture.was shaken for 5 hours at
room 20 t enpendtherselverkives o agoratal, Wasreidhd wasgryifiaddverlsdich gelt(eluemtesi due was
vashed With €higelacolinel it t0ne6l 304 s] 1RA RAAL ALY EE e sThe

At Was -ev ed,  yie[ding d

filtrate's sol vent Aﬁgrat y internedi ate 3 &used i n next
reaction st egeMebpgutHeGle/l i NHoiMeQEIY2) ohhe degiyedmragict HRGH9AS BETi nt er medi at es
4a and 4b NJ cBiec\ed an@rheNbRentGlas elagdord8dNTRBE redidudNwhb crydthllizdd dorhiIMJIOH,4. 4b A

m xture of inter iate 3.(0.000 o, 1} ol F H2C1 24T, : (15 m)
was stirred 1@@5&%3WP%5F¢$3%ﬁP%ég%g?%iﬁﬁg?“féggiﬁﬁkkg%$§%%ﬁ§ég%é%%ted,

yi el di ng 25 i ntBepredicatod iderarsdatePBA salt (. C2HF302) (quantitative; LCMS 4a:

70% 4b: 30% used in next reacti step wi thout further purification). WO
20071003525 PCTI EP2006/ 063555 '@%m Exa éf?z a) Preparation of internediate
5 lok N~

0 I‘i/‘\N P
N/]\N/ N Z
H |

=N

Intermediate 23 (0.00025 1nol) was dissolved in DMF (10 ml). Methanesulfonyl
chloride (0.000375 mol) was added. The mixture was stirred for 15 minutes at room
temperature. N-methylglycine 1,1-dimethylethyl ester hydrochloride (0.000750 mol)
was added while stirring, DIPEA (0.0015 mol) was added and the reaction mixture was
10 stirred for 22 hours at 65°C. The desired product was obtained.
1-Ethenyl-4-(isocyanatomethyl)benzene, polymer with ethenylbenzene {0.001 mol)
was added and the mixture was shaken for 24 hours at room temperature. The resin was
filtered off, washed with DMF (20 ml) and the filtrate containing crude intermediate 24
was used as such in the next reaction step .
15
Intermediate 24a was prepared analogously from Intermediate 82 using N-
methylglycine 1,1-dimethylethyl ester hydrochloride.

d) Preparation of intermediate 25

XOYO __1(__
NH R OjO(\ N/
& oo

A mixture of intermediate 24 (0.00025 mol) in DMF (40 ml) was hydrogenated

20 overnight with Pd/C (10%) (0.1 g) as a catalyst. After uptake of H,
(2 equiv), the catalyst was filtered off and the filtrate was evaporated, yielding crude
intermediate 25 (used in next reaction step without further purification).

Intermediate 25a was prepared analogously from Intermediate 24a
25




OHHNO N HNNA mxture of internediate 2 (0.0092 nol) and Et3N (2 m) in
MeCH (150 m) was hydrogenated overnight with Pd/C (10% (1 g) as a catal yst
in the presence of a thiophene solution (0.5 m) . After uptake of H2 (2
equiv), the catalyst was filtered off 5 and the filtrate was evaporated. The
resi due wawagmdi/@msetkved in CH2C 2 and filtered throughrarpamhebsssisli ca gel
(eluent: CH2C12/ MeCOH 100/0, then 94/6)._ }'_he desired product fractions were
coll ected and the sol vent was evapor at eé, yielding 3.7406 g (93% vyellow
solid; MP.: 161.5-162.3C) of internediate 5. b) Preparation of internedi ate
6 N* N NNH & Hrefaratidn bNinkermbtidie 24 stirred solution of internediate 5

(0.00025 nol) in dry CH3CN (5 ml j#was aéﬂiﬁdm/lo DI PEA (6 equiv). Then,
E s ad

met hanesul fonyl chloride (1.2 equi vg&vb\{a ed. After 5-15 mnutes,

N-net hyl -f3-al anine 1, 1-di neth thyl lester hydrochloric acid salt (1: 1) (3
equi v) was added and the resulti'ng{ sol ufi®dn was stirred overnight at 65 C
Then, the mxture was cooled to roomt erature and CH2C12 (5 m) was

?dfied, L ol } ?\A@sabgbwn oWBafN@@i_ ot fgqmb%oés ;hd?pim r;[isimaaki{grglz/m%(mi@lfn) (Eimﬁil)rv{aﬁi ?:H \é%sz
iltered off _an e t : n i n
(5 m). Next ,Sm-trffgeofwgi h'}ugs\%/grsoomctgﬁ Ehtra (grc’l,ﬁ}rylihcl\ac/)lltJ ré?nsg? %ﬁ%gﬂhﬁetngggrsedi ate 6
(used in nexevapemtadi pinldsteaplemnedicdei6 (1t Sadir used iy ek eeaetiavrsfep WiHost nedi ate 6a
was prepar ed rangl pgaieakion)f rom Intermediate 80 using 1,1- 20 dinethyl et hyl
ester |-piperazinecarboxylic acid dihydrochloride. Internediate 6b was
prepar ed anal ogously from Intermediate 112 using N

Intermediate 26a was prepared analogously from Intermediate 25a

Example A7
a) Preparation of intermediate 27

j\ok LX
N\ HN 0
Wy
N
Intermediate § (0.00229 mol) was dissolved in DMF (20 ml). DIPEA (0.01374 mol),
10 then methanesulfony! chloride (0.00275 mol) were added. The mixture was stirred for 5
minutes at room temperature. N-methylglycine 1,1-dimethylethy! ester hydrochloride
(0.00458 mol) was added and the reaction mixture was stirred overnight at 65 °C. The
mixture was cooled to room temperature. MP-NCO (0.00458 mol) was added and the
mixture was shaken over the weekend at room temperature. The resin was filtered off,
15 washed with DMF (4 x 5 ml) and the filtrate's solvent was evaporated, yielding
intermediate 27.
b) Preparation of intermediate 28

AOH

N
NH,

NJ\N/N =
H | R

A solution of intermediate 27 (0.00229 mol) in TFA/CH,Cl,/TIS (49/49/2) (20 ml) was
shaken for 60 minutes at 40 °C. More TFA/CH,Cl,/TIS (49/49/2) (10 ml) was added
and the reaction mixture was shaken another hour at 40 °C, The solvent was

20 evaporated, yielding crude intermediate 28 as a TFA salt (used as such in the next
reaction step).




met hyl gl ycinc 1, 1 -dinmethylethyl ester hydrochloride. Internediate 6¢c was

prepared anal ogously fromlInternediate 114 using N nethyl

-n- al ani ne

1, 1-di met hyl et hyl ester hydrochloric acid salt. WO 2007/ 003525

PCT/ EP2006/ 063555 -38- c) Preparation of intermediate 7 N NH N NO

| nt er nedi aty Mowassdi ssol ved in TFAI CH2CI 2/ TI S (49/ 49/ 2pctremod/oand shaken
for 5 hours at roomtenperature. Next, %he sol vent was evaporat ed, vyielding
internediate 7 (TFA salt, used in next reactlon step without further
purification). 5 Internediate 7a was prepared anal ogously from I nternedi ate
6a. Internedkahgeﬁm was prepared anal ogously from I nternedi ate 6b.

I nternedi ate l.ggously fromlInternediate 6¢c. 10 Exanple A3
a) Preparatio “”@8%@e‘%§€@g@:ﬁcri|kp V NiNlInternediate 1 (0.0075 nol)
was di ssol ved |n 1, 2- et hanedi am ne n¥3 The solution was stirred at

reflux (117-118 C) overnight. The s ent was evapor at ed.
to the residue, then co-evaporated again tw ce, yieldin

which was usedivmsmehends @r30m8.08ekmob sge addsd tee éqiuth@)ofgrté

Xyl ene was added
i nternmedi ate 8,

pEPAL i on of

i nter medi at esyfhoBgedd) 10061 gHNON inot) iNmethEXN1 B SNnTNHnd Mid refulling¥mMebire Nas

stirred at room temperature for 4 hours. Next, cyanamide (3.46 g, 0.082 mol) was

5 added, and the mixture was stirred overnight at r.t.. Dichloromethane (200 ml) was then

added and the resulting solution was washed with brine (3 x 200 ml). Drying on

MgS0q, filtration and evaporation of the solvent yielded 10.62 g of intermediate 31

{white solid, yield: 86 %).
b) Preparation of intermediate 32

Br@'Nk01

To a solution of intermediate 31 (2.63 g, 0.012 mol) in CH3CN (25 ml) was slowly
10 added 2.25 g (0.018 mol) of N-(chloromethylene)-N-methylmethanaminium chloride.
After S minutes of stirring at room temperature, the mixture became homogeneous, and

after 30 minutes a precipitate appeared. The reaction was stirred for one additional hour

and then quenched by adding saturated aqueous sodium bicarbonate. The agueous

phase was extracted with dichloromethane (3 x 50 ml) and the combined organic layers

ts  were dried over MgSO,. Filtration and evaporation of the solvent yielded 2.98 g of

intermediate 32 (yellow solid, yield: 94 %), which was used as such for the next

reaction step.

Example A1Q
a) Preparation of intermediate 33

HO.
I ﬁ)
B: %

H

3-Amino benzyl alcohol (0.27 g, 0.0022 mol) was added to a solution of intermediate
20 32(0.49 g, 0.0018 mol) in 1,4-dioxane (9 ml). Then DIPEA (0.24 g, 0.0018 mol) was
added and the mixture was stirred at room temperature for 3 hours. Next, 20 ml of

CH;Cl; and 20 ml of water were added, and the aqueous phase was extracted with

CH,Cl; (2 x 20 ml). The combined organic layers were dried over MgSOy. Filtration

and evaporation of the solvent yielded 0.53 g of intermediate 33 (white solid, yield: 82

25 %), which was used as such for the next reaction step.




Ny ~~ Ointernediate 9 internediate 10 15 Crude internediate 8 (0.0075 nol)
was dissolved in CH2CI2 (100 m ). Bis(1,1- dinethylethyl) ester dicarbonic
acid (0.01125 nol) was added and the reaction mxture was stirred at room
tenperature. McOH (100 mM) was added in order to obtain conplete

di ssol uti ey 200hhep3E@acti on m xture was stirred for one lrQuEPA06HEBIFR
tenperature. More bis(1_1-dinethylet hyI%7 ester dicarbonic acid (0.01125 nol)
was WO 2007/ 003525 PCT/ EP2006/ 063555 9 added and the reaction nixture was
stirred over the weekend at roomtenperature. 7N NH3/ MeOH (100 ml) was

added. The s@l vepirat@sofenanedaieth The residue was purified over a pad of
silica gel on a glass filter eluent: CH2Cl 2/ Et OAc 100/0 to 0/100). The
desired fractions were colle ted )Qnd t he so nt was evapor ated. The residue

was 5 purified further by r phas/ erformance l'iquid
chr omat ogr aphy (anmoni um ac t r), d| ng 0.62 g of internediate 9
(19% MP. >315 C (deconp.)) and 0. g of |nterrred| ate 10 (14% MP.:

184. 6- 184. 8QhterrfrddidE ?p@rﬁig@mo@fs nio'l'bt@ﬁfﬂﬂﬂétﬁﬂ@thgﬁllésieréfpr@ NOBIdackd NAN -, :
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added. Aft er0.®0fmol), oopper{@tleﬁde O iveat ﬁ@DOégrhyk) md tTipAgriydmdhiosmirrey(D 68 hgl est er
hydr ochl ori g?%cggn@ﬁwr)e dvggav@m%ﬂuﬁ%b ﬁ]beNg ﬁMés‘Hﬁle%@hﬁ'&ﬁéHﬂhé"ﬁ%t&E' rred

overni ght a m Xt ur e was co oomte erature and
MP- NCO (6 eddi Wmmgesaqf@éyhlch@bghylgqhgmge 69&‘% gAP7 mehevas pedidnThias filtered
of f and washegttioh tvas DM stiredrat B0 AT Yor I8atirs uhb@ Ny axhospRena s ftecantiagtor at ed.
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x 20 ml of brine and then dried on MgSQ,4. The solvent was evaporated and the residue
was purified by flash column chromatography using CH,Cl,/MeOH (9:1) as eluent.

10 Evaporation of the combined product fractions provided 2.24 g of intermediate 34
(yellow solid, 80%). '

Example All
a) Preparation of intermediate 35

5 i iO.J<

A mixture of intermediate 34 (5,44g, 0.013 mol) and Et;N (2.5ml, 0.018 mol}in
MeOH (190 ml) was hydrogenated (1 atm Hy) for 15 hours with 10 % Pd/C (0.544 g)
15 asacatalyst. After uptake of Hy (2 equiv), reaction was filtered over celite and the
filtrate was concentrated. Intermediate 35 was obtained by filtration after trituration
with diisopropyl ether (pale yellow solid, 5.00 g, yield: 91%).
b) Preparation of intermediate 36

N/

To a solution of intermediate 35 (1.85 g, 0.00425 mol) and DIPEA (4.33 m], 0.0255
mo!) in DMF (80 ml) was added 0.493 ml (0.00638 mol) of mesyl chloride, This

20 mixture was stirred for 30 minutes. Next, 5 ml (0.00025 mol) of this solution was
added to the amino acid ester, in casu glycine 1,1-dimethylethyl ester hydrochloride
(0.00125 mol), and the resulting mixture was stirred overnight at 65 °C. Then, the




d) Preparation of internediate 12 ~OH ~NM NH INII~NIl H N Internediate 11
(crude conmpound) was dissolved in TFA/CH2C12/ TI'S (49/49/2) (5 m) and shaken
for 1 hour at 40C. Next, the solvent was evaporated, yielding crude
intermedi ate 12(TFA salt, used in next reaction step w thout further
purificati em20030320071003525 PCT/ EP20061063555 -40- Exemebmondsisss
Preparation of internediate 13 OH NH, MéL(NB HiNlInternediate 1 (0.00768
mol ) was dissolved in 1, 2-propanedi anmine (100 m ). The solution was stirred
for 2 hours at 160 C, then cooled to roomtenperature. The solvent was

evapor at ed. XMk@ﬂﬁwMﬁﬁoRddﬁdmhﬂmhh@a&ﬁﬂhdGGbHMHﬁWn&QmeMa@ﬁmat@ﬁl@gﬂin, 5

| di t i t ep.
)tgl)eprleggr ;{‘I r%?ﬁl @%was %@%‘H&ﬁ{%ﬁawwﬁﬁﬁww‘éﬁﬁ dotrhek%& WS &AG 1 on step
Bis(1,1-di rretah«j/WQsmsbmthe‘é@(éHadqltyE%lﬁﬁHzCIa@lremamglamrﬁmS)ofml) added to

i nt er nedi at e EL@*porétQ}nQ@?}@&othprO\qa&iﬁﬁieMﬁﬁildt@B@d&%&ﬂd\ﬁﬁhﬁ 41060 o R0 m ). The

reaction nmx Wﬁ S irred for 3 hours at roomtenperature. Mire
bis(1,1- dPnePﬁVFET QTﬁe%ster di carbonic acid (0.023 nol) was added and the
reaction m xture was stirred for one hour at room 10 tenperature. A

precipitate YRS fQAMRYRL BYs flebdrlPinaRBoush Forh b kil @Sustiy 1 Lhgd-z0over a

tert-butox y-propionic acid tert-butyl ester hydrochloride.

c) Preparation of intermediate 37

(8]}
HH NH,
N
L l)\l@i
H

10 Intermediate 36 (crude compound) was dissolved in TFA/CH,Cly/TIS (49/49/2) (5§ ml)
and shaken overnight at rt. Next, the solvent was evaporated, yielding intermediate 37

{TFA salt), which was used as such for the next reaction step.

Intermediate 37a was prepared analogously from Intermediate 36a.
15

Example A12
b) Preparation of intermediate 38

Sodium methoxide (0.35 g, 0.0064 mol} was added to a solution of 1-cyano-3-
nitrobenzene (9.48 g, 0.064 mol) in methanol (64 ml), and the resulting mixture was
stirred at rt for 4 hours. Next, cyanamide (4.00 g, 0.096 mol) was added, and the

20 mixture was stirred overnight at rt. Diethyl ether (200 ml) was then added. The
resulting precipitate was filtered off, washed with ether and dried, yielding 11.53 g of
intermediate 38 (white solid, yield: 95 %).



pad of silica gel on a glass filter (eluent: CH2CI 2/ Et QAc 100/0 to 0/100).
The desired fractions were collected and the solvent was evaporated. The
residue was purified further by reversed-phase hi gh-performance liquid
chromat ogr aphy (amoni um acetate buffer). The product precipitated fromthe
aqueous cogmpnenNtzes the eluent. The 15 precipitate waseptbirlgpaneosedsf, washed
wth distilled water, and dri ed, yleldl4 0.58 g of internmediate 14 (17%
MP. 183.5-184.5 C). c) Preparation of ifternediate 15 NNl ~NNH H 71 iN To
a stirred solution of internediate 14 (0.000125 nol) in DW (5 m) was added
DI PEA (6 equi ¥) Prefdigibn dredtbiaea@mtd Foonyl chloride (1.2 equiv.) was added. After
5-15 mnutes, N-nethylglycine 1, 1 - thyI et hyl ester hydrochloride (3
equi v) was added 20 and the result|-o QL\tlon was stirred overnight at 65C.
Then, the m xture was cooled to r- tenperature and MP-NCO (6 equiv) was
added Upon shaki ng overni ght, the YO 2007/ 003525 PCT/ EP20061063555 -41
resin was filtered off and washed wih DVF (4 x 5 ml). Next, the mxture was

coPﬁent r?t e?i;l“o)ﬂ s%ldﬁbﬁgf &ﬁéﬂﬁh@dmt@tz@r(mesh @b&)ﬂ%cﬁ)‘iﬁ@igbm (n@qgmr»?@%wgq(ga s} e|oI
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TFA/ CH2CI 2/ TIPSte(d%M@:és?c)fs@ﬁm’ga)rt e aridusiaken forogindvosmndbfidGOC. Next, the
sol vent was eyanal e?‘émr%gﬁuéfé @#&mg ﬁ{elfs‘a%tl?ﬂ%se{tf?i%g'f@rto e%@dlf Jrl:af‘g&ﬁ“akd used in

next r eact ion ste uri
then quenched by adding saturated aqueous sodium bicarbonate. The aqueous phase

was extracted with dichloromethane (3 x 50 ml) and the combined organic layers were
dried over MgSQ,. Filtration and evaporation of the solvent yielded 12.60 g of
intermediate 39 (pale yellow solid, yield: 88 %).

Example A13
a) Preparation of intermediate 40

OH
N7y o
(5\)\)\@
10 3-Amino benzyl alcohol (1.19 g, 0.0096 mol) was added to a solution of intermediate
39(1.90 g, 0.0080 mol) in 1,4-dioxane (40 ml). Then DIPEA (1.05 g, 0.0081 mol) was
added and the mixture was stirred at rt for 5 hours. Next, the mixture was poured into
ice-water, and the resulting precipitate was washed with water (50 ml), and then with
cold diethyl ether (50 ml). Drying in vacuo yielded 2.36 g of intermediate 40 (pale
15 yellow solid, vield: 89 %).
b) Preparation of intermediate 41

SEoI

To a suspension of intermediate intermediate 40 (4.52 g, 0.014 mol) in MeOH (85 ml)
was added Et;N (1.9 ml, 0.014 mol). The resulting mixture was hydrogenated (1 atm
H,) for 48 hours with 10 % Pd/C (0.45 g) as a catalyst. After uptake of Hy (3 equiv),
100 ml of 1,4-dioxane/MeOH (4:1) was added and the resulting solution was filtered

20 over a bed of celite. Evaporation of the solvent providsd intermediate 41 as a pale
yellow solid (3.07 g, yield: 75 %),




a) Preparation of internediate 17 HN INIII~INI N A solution of
2-chloro-4-(2-chloro-4-pyridinyl)-1,3,5-triazine (0.01 nol) and

1, 1-di met hyl et hyl ester [2-(3-am nophenyl)ethyli carbamc acid (0.01 nol) in
iu trichloronmethane (30 m) was stirred at roomtenperature. DI PEA (0.02 nol)
was addedygdothgszesul tant reaction mxture was stirrpdrRpaodh@kys at 60 C
DI PEA (90 M) was added and the reaction mxture was stirred for 2.5 hours
at roomtenperature. The precipitate wa8 filtered off, washed w th hexane,
then dried (vacuum 65 C), yielding 4.46 g (100i; MP.: 144.1-147.0C) of

i nternedi ateglfy, p%iareparatlon of internediate IS HNIO 01~ HN N 15 A

m xture of inAter fate 17, 0095 nol ), N-ethylethanamne (15 m),
dlchlorobls(t?ﬁﬁﬁ@ﬁwpﬁﬁggﬁﬁm j%ﬁ?ladlun1(0 00048 nol ), copper (1) iodide
(0.00048 nol) and tiiphenyl phosphine (0.00190 nol) in DVF (100 m) was
stirred at room WD 2007/ 003 - 2y PCT/EP2066/063555 tenperature. N2 gas
was bubbl ed t hrough the m x zké Propyn-1 -ol (0.01425 nol)
was added and the reaction m xtfiure stlrﬁed at 60 C (nitrogen at nosphere)
for 20 hours under N2 atnosphere. Upon coolin wat er was added. The

sol vent was éw§ﬁ6ﬂ9P@@W"aﬁHmﬁﬁé($@%&éUE7ﬂﬁ§)fgﬂﬂ§¥bﬂmﬁ'mPWaQﬂé@TﬁuW#he 5
sol ution was emtr(e Rk %do oy@moslahdi fian@el V) edoprpbiidé (7.36 g, OR3GQ) intlhen Et OAc) .

The desired ns_ wer cted .an SOl v vaporated,
The residue ép %?g :%@ ? %ﬂﬁfﬁ “ﬁmﬁgBPﬂg?“%‘ g&%@ﬁl CPa&$§§§|t,ng in

preci pi t abi of3.07 g8k @Ginmolp wysaddke, folldved gy €5 ABES wad OfflSNlémed of f and dri ed,
yi el ding 2. 64na@et6§@o&oﬁyﬁgde and3Re RsuldmBrm e Qhs stHATHRD Riugs 2t &, BkxtPmepar ati on

of internediate. 19
reaction was quenched with aqueous saturated potassium carbonate. The organic layer

was separated, and the aqueous phase extracted with CHCl3 (3 x 50 ml). The combined

organic layers were washed with brine (250 ml) and dried on MgSQ4. After removal of
10 the solvent, a purification was carried out using flash column chromatography (eluent:

CH,Cl,/MeQH/Et;N, gradient 99:0:1 to 98:1:1). Evaporation of the combined product

fractions provided crude intermediate 42, which was triturated with diisopropyl ether.

Filtration and drying of the resulting solid provided 3.00 g of intermediate 42 (pale

yellow solid, yield; 40 %).

b) Preparation of intermediate 43

A{
WV ““jj\
SRR
H
15 To a solution of intermediate 42 (0.982 g, 0.00225 mol) and DIPEA (2.30 ml, 0.0135
mol) in DMF (42 ml) was added 0.209 m! (0.00270 mol) of mesyl chloride. This
mixture was stirred for 30 minutes. Next, S ml (0.00025 mol) of this solution was
added to the amino acid ester, in casu N-methylglycine 1,1-dimethylethyl ester
hydrochloride (0.00075 mol), and the resulting mixture was stirred overnight at 65 °C.
20 Then, the mixture was cooled to room temperature and MP-NCO (6 equiv) was added.
Upon shaking overnight, the resin was filtered off and washed with DMF (2 x 5 ml),

Evaporation of the solvent provided intermediate 43, which was used as such for the
next reaction step.

25 Intermediate 43a was prepared analogously from Intermediate 45 using 2-amino-3-
phenyl-propionic acid tert-butyl ester hydrochloride.




stn /1OC "N N 10 Internediate 18 (0.00025 nol) was dissolved in DMV (10 m).
D1PEA (0.0015 nol) was added. Methanesul fonyl chloride (0,000375 nol) was
added while stirring. N nethylglycine 1, 1-di net hyl ethyl ester hydrochl oride
(0.00075 nol) was added and the reaction mxture was stirred for 4,5 hours
at 65C. Theam 0bh@sftkxture was cooled to roomtenperat uperanthodiisNEO (6
equi v) was added. Upon shaking overnight, the 15 resin was filtered off and
washed with DMF (4 x 5 m). Upon evaporégion of the solvent crude
internediate 19 (LCMS: 93% P) was obtained (used in next reaction step

wi t hout furt hgrprgafdtioh bE Atdr@Bdiated) Preparation of internmediate 20 NN lo N
ONO N/NAmMXxture of internedi ates19 (0,00025 nol) in DWF (g.s.) was
hydrogenated for 4 hours at roo-'%éﬁperatu&ﬁ (at nospheric pressure) with
Raney Nickel (qgs.) as a 20 catalyst, JAfter take of H2 (2 equiv), the
catalyst was filtered off and t

fﬂltﬁate s evaporated, yielding crude
intermedi ate 20 (used in next réaction ¥tep wi thout further purification).
WO 2007/ 003525 PCT/ EP2006/ 063555 -43- ey Preparation of internmediate 21 H2N
~XN T H T idrmebtatd 43 eNde compound) was dissolved in TFA/CH,ClLy/TIS (49/49/2) (5 ml)

and shaken overnight at rt. Next, the solvent was evaporated, yielding intermediate 44

as a TFA salt, which was used as such for the next reaction step.

5 Intermediate 44a was prepared analogously from Intermediate 43a

Example AlS
a) Preparation of intermediate 45

WA o
Bt

A mixture of intermediate 41 (1.60 g, 0.0055 mol), (3-oxopropyl)carbamic acid tert-
butyl ester (2.38 g, 0.014 mol) and titanium(IV) isopropoxide (3.21 g, 0.011 mol) in

10 1,2-dichloroethane (82 ml) was stirred at room temperature for 3.5 hours. Then acetic
acid (1.15 g, 0.019 mol) was added, followed by 3.14 g (0.015 mol) of sodium
triacetoxyborohydride and the resulting mixture was stirred for 15 hours at rt. Next, the
reaction was quenched with aqueous saturated potassium carbonate. The resulting
emulsion with precipitates was filtered. The organic layer of the filtrate was separated

15 and the filter cake was extracted with CH,Cl,/CHCI; (3 x 50 ml). The combined
organic layers were washed with brine (250 ml) and dried on MgSQ,. After removal of
the solvent, a purification was carried out using flash column chromatography (eluent:
CH,Clo/MeOH/NEt;, gradient 99:0:1 to 98.8:0.2:1), Evaporation of the combined
product fractions provided crude intermediate 45, which was triturated with diisopropyl

20 ether. Filtration and drying of the resulting solid provided 0.67 g of intermediate 45
(vellow solid, yield: 27 %).




A solution of internediate 20 (0.00025 nol) in TFAICH2CI 2/ TI'S (49/49/2) (10
m) was stirred for 45 mnutes at 45 C. The solvent was evaporated and the
residue was redissolved in DM, yielding crude internediate 21 (TFA salt,
used in next reaction step without further purification). 5 Exanple A6 a)
Pr epar at i owoQfnionssas medi ate 22 H NyO H --N &N 1~)\y pti/hbAo@wbassi on of
2-chl oro-4-(2-chloro-4-pyridinyl)-1,3, EI’I azine (0.01 nol),

1, 1-di met hyl et hyl ester [(3-am nophenyl)Smet hyl] carbam c acid (0.01 nol) and
DIPEA (0.02 nol) in trichloronethane (40 m) was stirred at 60C. Extra Dl PEA
(120 m) was @_@161@[(11@ and the resultant reaction mxture was stirred for 75
m nut es at c3 %853%1%& edm @rem pitate was filtered off, washed with
Dl PEA, then w

, I ed (vacuum 65C), yielding 4,05 g (98%
yel | ow crystal s I\/l P 144 0 1};\@9 oL}NiLI rmedi ate 22. b) Preparation of
I nternmedi ate 23HI nuo , N Amxture of internediate
22 (0.0095 -oI eth am ne (1.468
m), dichlor B&Q}i? ?%@@HUN%S ‘}?ﬁq‘h ‘gbﬁ“i“a |4J}?‘."(‘B‘Yg (? ‘B‘Bgﬁ‘eru)
i odi de (0. 00D4& (ri%ﬁD)nl)asmctdatptbmmwrwhmsphﬁrlnem(imre()@abaﬁrrnd)fo)r3Dmimn€sdtloo m)

oS stirred gl QAMhLEMP e AldhihyNe, SafndReRURBL e 40040k (6.hgy Mbprt ure for
5  was added and the reaction mixture was stirred overnight at room temperature. The

precipitate was filtered off, washed with EtOAc, and then a mixture of EtOAc and
brine was added. The layers were separated. The organic phase was washed with brine,
then dried (MgSQy), filtered and the solvent was evaporated. The residue was purified
by flash column chromatography over silica gel (eluent: hexane/EtOAc 10/] to 6/1).

10 The product fractions were collected and the solvent was evaporated, yielding 23.44 g
(vield 73%; white solid) of intermediate 46.

b) Preparation of intermediate 47
N'// g

!
HpN
/\/WH

NaOCH;5 (0.0553 mol) was added to a solution of intermediate 46 (0.0276 mol) in
MeQH (83 ml). The mixture was stirred for 2 hours at room temperature. Cyanamide
{0.0553 mol) was added in one portion. The reaction mixture was stirred for 48 hours at

15 room temperature. During a period of 7 days, each day, extra NaOCHj; (1 equiv) was
added as well as extra cyanamide (6 equiv). The resulting precipitate was filtered off,
then washed with methanol and diethyl ether. The solvent was evaporated. The residue
was purified by flash column chromatography over silica gel (eluent: hexane/EtOAc
30/10 over 20/10 to 10/10), The product fractions were collected and the solvent was

20 evaporated. The residue was dried in vacuo at room temperature, yielding 2.8 g (yield
33%; white solid) of intermediate 47.

¢) Preparation of intermediate 48

Cl)\
/\/NH 0

Intermediate 47 (0.0092 mol) was dissolved in CH;CN (20 ml). N-(chloromethylene)-
N-methyl-methanaminium chloride (0.0138 mol) was added and the reaction mixture
25 was stirred for 1.5 hours at room temperature, The reaction was quenched by adding
water. CH,Cl, was added. The layers were separated The aqueous phase was extracted
with CH,Cl,. The organic layers were combined, washed with brine, dried (MgSOy),



m nutes. The reaction m xture was stirred at 60 C (nitrogen atnosphere) for
24 hours. More 2-propyn-Il-ol (0.01425 nol) and

di chl orobi s(tri phenyl phosphi ne)pal | aditun 20 (0.000048 nol) were added. Extra
N- et hyl et hananm ne (15 nml) was added and the reaction mxture was stirred
over ni ght vad 2600n35kpon cooling, water (15 m) was addecOMNEE200106888525

PCT/ EP2006/ 063555 -44 and the sol vent c}l\gs evaporated. The resi due was
purified over silica gel (eluent: 1 1ed-I gradient from100/0 to
95/5), then purified further over a pad of silica gel (eluent: CH2Cl 2/ (7N
NH3/ MeCH) 98filRYyed abkiehd@dichedagevaphtated.f Tiaatiidnswaseiried icolcheetredmand t he

sol vent was I filtered
of f and dri eg?ﬁﬁ&?ﬁ;ﬁed m“béqg%gg%é@%% %Ié&{%%gt Liécﬁgigs%%%k?%%e%nedl ate 23.
c) Prepar atum%aitanhp%mtﬁéw@@té‘l 4 Nte 24 i -oto Hi 0O NYU NIN 0 N23
(0.00025 nol )g maﬁtlﬁgﬂm@%émmw (10 m ). Methanesul fonyl chloride
(0.000375 m)lg was added. Thegoum xture was stirred for 15 mnutes at room
tenperature. N-nethylglycine 1, 1/g| nmet hyl et hyl ester hydrochl oride (0.000750
ne]) was added while sti rr )\DI EA (0.0015 nmol) was added and the reaction
m xture was 10 stirred for 22 hol¥'s 65C. j[h desired product was obtai ned.
1- Et henyl - 4- (i socyanat onet hyl ) benzenez~pol¥eF Wit h et henyl benzene (0. 001

TR oo SR A TSNS SIAET, Ot P Py erpersture
cont ai ni g chonamcmatheratEdiPt lemoly wasnadsled, QUEEAJC H0RNIPY wanaddsdpd feact i on st ep
15 | nternﬁ@h@hﬁnﬁﬂt@ré’% sﬂh@@ﬁfr&ghaﬁ}@h%@m&ém?érﬁtﬁm Ioﬂzerzrm@m)ta@dSZ usi ng N

Imralt 2?’|n‘g|dlyg![ OTHE ('}0 m%l were ac\l/ciegt”m/e orgasntlceprhas dgsos%}r)]are(i)t%cll (%ﬁ’\en W shec{ eRﬁ gg‘rtlel on of

dried (MgSQy), filtered and the solvent was evaporated. The residue was purified by

column chromatography over silica gel (eluent: hexane/EtOAc from 3/1 to 1/1). The
10 product fractions were collected and the solvent was evaporated. The residue was dried
in vacuo at room temperature, yielding 1.5 g (38%) of intermediate 49.
¢) Preparation of intermediate SO

]
O"S/

O .
NN ° O\\/
0
DIPEA (2.7 ml) was added to a stirred solution of intermediate 49 (0.00265 mol) in
DMF (50 ml). Methanesulfonyl] chloride (0.349 ml) was added and the reaction mixture
was stirred for one hour at room temperature. More methanesulfonyl chloride (0.103
15 ml) was added and the reaction mixture was stirred for one hour at room temperature,

yielding crude reaction solution containing intermediate 50 as used in next reaction

step, without further purification.
f) Preparation of intermediate 51

QM
N

1,1-Dimethylethyl ester 4-piperidinecarboxylic acid (6.0005 mol) was added to part (5
ml) of crude reaction solution of intermediate 50 in DMF (50 ml) and DIPEA (2.7 ml).

20 The reaction mixture was stirred overnight at 70 °C. Macroporous benzyl isocyanate
scavenger (0.00075 mol) was added, and the mixture was stirred overnight at room




koo O;rr.~ tI HM ~\ A mxture of internmediate 24 (0.00025 nol) in DW
(40 n}) was hydrogenated 20 overnight with Pd/C (10% (0.1 g) as a catalyst.
After uptake of H2 (2 equiv), the catalyst was filtered off and the filtrate
was evaporated, yielding crude internediate 25 (used in next reaction step

wi t hout f uyigh®hdeskfication). Internmedi ate 25a was prepargdoafnaiegously from

Inte::nediate 24a 25 CVO 2007/ 003525 P 4/ EP20 0 6106 3 55 5 -45- ¢)
Preparation of internediate 26 ~Hx HOO N ~N O H N A solution of

internediate 25 (0.00025 nol) in TFA/CH2Ch/TIS (49/49/2) (10 m) was stirred
for 60 m nut esnRtatireOMhé REPETA bR offheanhé@wnﬂnmholatheﬁemﬁ The sol vent was

evapor at ed, r TFA L4.0n step

wi t hout fur%&gﬁﬂsﬂg?%ﬁégfgg%Yﬂﬁngn?eY%% rat apﬁgésaﬁgamggﬁ%ng%gﬁglogously
fron1Interne@ha&ewgsgai@Maﬁpméh¢mﬂa$ﬁPreparat|on of internediate 27 Kok N~ RN
0 \ 1~'"LN H-N pMyd-Ricgrorediae8iak 0. 00229 not) was dissolved in DMV (20 nj).

DI PEA (0.01374 nol), 10 then nethaneswl fonyl chloride (0.00275 nol) were
added. The m xture was stirred for Bl nutes at roomtenperature. |~
rncthylglycinc 1, 1 -dinethyl ethyl Jester hydrochl oride

Sy
e
i )

o

Crude intermediate 51 (max. 0.000250 mol) was taken up into TFA/CH2ClL/TIS
5 49/49/2 (5 ml). The mixture was shaken for 5 hours at room temperature. The solvent
was evaporated, yielding crude intermediate 52 (TFA salt, used in next reaction step

without further purification).

Example A17
a) Preparation of intermediate 53

T

10 A mixture of 2-chloro-4-(2-chloro-4-pyridinyl)-1,3,5-triazine (0.05 mol), (3-
aminophenoxy)- 1,1-dimethylethyl ester acetic acid (0.05 mol}, DIPEA (0.2 mol) in
CHCI; (500 ml) was stirred 4 hours at 60 °C, The reaction mixture was washed 2 times
with H,O (250 ml; aqua destillata). The separated organic layer was dried (Na;SQOs)
and the filtrate's solvent was evaporated. The residue was recrystallized from

15 CH3CN/H,Q, yvielding 15.30 g (74%; M.P.: 121.5°Cto 122.7 °C; NMR confirmed
structure) of intermediate 53.

b) Preparation of intermediate 54

o\;u(

Intermediate 53 (0.005 mol), 2-pr0pynyl-1,1-d1methyliethyl ester carbamic acid (0.006
mol), diethylamine(0.075 mol), dichlorobis(triphenylphosphine)palladium (0.00025
mol), copper(I) iodide (0.00025 mol) and triphenylphosphine (0.001 mol) were

20 dissolved in DMF (50 ml) and N; was bubbled in the reaction mixture for 5 minutes.
The reaction mixture was stirred for 16 hours at 60 °C (nitrogen atmosphere). HO (10




(0.00458 not) was added and the reaction mxture was stirred overnight at 65
C. The mxture was cooled to roomtenperature. MP-NCO (0.00458 nol) was
added and the m xture was shaken over the weekend at room tenperature, The
resin was filtered off, 15 washed with DMF (4 x 5 m) and the filtrate's

sol vent wasoevepesased, yiel ding i nt er rredi ate 27. b) Ppeparabi/anssef
internediate 28 Xi / 1IN~ NH, ~ ~H N A solution of internediate 27
(0.00229 nol) in TFA/ CH2C12/TIS (49/ 49/5 (20 m) was shaken for 60 m nutes
at 40 C. More TF. NCH2C12/TIS (49/49/2) (10 mM) was added and the reaction
m xt ure was &Ih)askﬁl’hdaéﬂ)&)hles’rehl@i@h ndktudnCiheoresolaseniponasd, 2lheavaferadsed,

eaction ot E‘ég i BRG Bln SR hbhyRf slst S fudl SECHAROHIEA
Preparati on &80/9 it ¥ HBdT ket psodyrt fupgtiomy were Soldficleehan thisolivert w29 63@0@16‘10 0055 nol )

was added toTge ?e@]lduéw@reelfystaml@écpﬁ&n@ngwmgmemg(618@/0,(3@ PO; 14.05t0m0l ) in
nmet hanol §551ﬁeg< d the res%J ting mxture was stirred at roomtenperature

for 4 hou %fﬁ%’?ﬁd&ée
was stirred o@é’trmagimbnafmrtermedmteﬁéhl oronet hane (200 m) was then added and
the resulting solution was washed with brine (3 x 200 mM). Drying on MSX,
filtration and evaporation of jhe¢ solvent yielded 10.62 g of internediate 31
(white solid, yield: 86 %. b) reparatlon g\ i nternedi ate 32 NON

é“/*oﬁ

A mixture of intermediate 54 (0.0028 mol) in THF (50 ml) was hydrogenated with
Raney Nickel (catalytic quantities) as a catalyst, After 20 hours and uptake of H, (2
equiv; 140 ml), the catalyst was filtered off. The filtrate's solvent was evaporated.
The residue was recrystallized from DIPE, yielding 1.3161 g (88%; M.P. : 146.5 °C to
10 148.4 °C) of intermediate 55.
d) Preparation of intermediate 56

o

[ )j N’\{d
_ NAN =

Intermediate 55 (0.002 mol) was dissolved in a mixture of TFA/CH,Cly/TIS (49/49/2,
20 ml) and stirred for 2.5 hours at room temperature. The solvent was evaporated and
co-evaporated 3 times with CH;CN, yielding (LCMS : 94%; crude used as such in next
reaction step) of intermediate 56 as a TFA salt (.C;HF30,).

15 Example A18
a) Preparation of intermediate and intermediate 57

AN

Nl ‘
I\ NH,
No#
7T

4-Cyano-2-pyridinecarboxylic acid ethyl ester (0.090 mol) in MeOH (100 ml) was
stirred. NaOCHj3 (0.00905 mol) was stirred for one hour at room temperature and the
mixture became homogenous. HyN-CN (0.135 mol) was added and the reaction mixture
was stirred for 5 hours at room temperature. More NaOCH; (0.5 equiv) and HyN-CN

20 (0.75 equiv) were added and the reaction mixture was stirred overnight at room

46 g, 0.082 nol) was 5 added, and the m xture



To a solution of internediate 31 (2.63 g, 0.012 nol) in CH3CN (25 m) was
slowy 10 added 2.25 g (0.018 nol) of N

(chl or onet hyl ene) - N- net hyl met hanam ni um chl oride. After 5 m nutes of
stirring at roomtenperature, the m xture becane honogeneous, and after 30
m nut es a woecsipnisat e appeared. The reaction was stirreecforoomesasdi ti onal
hour and then quenched by adding saturgted aqueous sodi um bi carbonate. The
aqueous phase was extracted with dichloromethane (3 x 50 nl) and the

conbi ned organic layers 15 were dried over MgSO4. Filtrati on and evaporation
of the sol vewtmpyiagire €theani@8irgwaf filtdrert & nheecliltibte, 1Bore Ne&IQTovO S lcidly) wisel d: 94

% ., which Waéc%a‘é& ch @t rﬁfﬁlﬁﬂe TN% stfnl@g f&%oursraﬁé% 4 r@ﬁlltﬁ{ ecllﬁm}isea cAinl0 a)

Preparation of interne ben%f al cohol
(0.27 g, 0.0 b@ze%ﬁf)Thﬁégff%taa@ﬂPlﬂra%é bgaPlﬁmn&Hf%ffatqaﬁQ ﬁ%%ﬁ%ltcé geislugd: (0. 49 g,
0. 0018 nol) cnaal@mmn}omm)e TR padduct FdeaonsDl dPELol [eOte? dndythe Qol0&E8varpl ) was added

and t he ngxture rvvf%? fl{n'g@%&tmte (f&e @b?lzure for 3 hours. Next, 20 m of

CH2C12 and 20" e aqueous phase was ext r act ed
with CH2d 2 t()?rwamowpﬁmtemedlét@ﬁ%u ned organic layers were dried over MySO4.
Filtration and evaporation of the “Sol vent yielded 0.53 g of internediate 33
(white solid, yield: 82 25 9, r% ed as such for the next reaction
step. WO 2007/ 003525 PCT/ EP2006/ 11635858 -47- b) Preparation of i nt er nedi at e

2gt gr_l y :or op%We‘é]ﬁﬁﬁggﬁQ @%&Pﬂ Waa% g‘?%%@%&?’éﬁlg{'ﬁg@ Q§ %P ilj%omeql digret hyl et hyl

di chl or obi s(Mmghdrmehaplhosphm ckippdd (Ot uneid was eldgd an®t®®@6tlmm)xmréopper (1)
i odi de (0. 12¢,,9s1irfed Q088 AP o AR Eentetnle MYh RASRA MRl Dw BB lasBed with a

saturated aqueous NaHCOjs solution, then extracted with CH,Cl,. The separated
10 organic layer was dried (MgSQy), filtered and the solvent evaporated, yielding 10.42 g
(95%) of intermediate 58.
¢) Preparation of intermediate 59

E LA
@L j
NN =y 0

it I/N|

Intermediate 58 (0.021 mol) was dissolved in a mixture of 1,4-dioxane (90 ml) and
CH,Cl; (10 ml). [2-(3-Aminophenoxy)ethyl]-1,1-dimsthylethyl ester carbamic acid
(0.024 mol) was added. DIPEA (0.042 mol) was added and the reaction mixture was
15 stirred overnight at room temperature. The solvent was evaporated. The residue was
dissolved in CH,Cl;. The organic solution was washed with a saturated aqueous
NaHCO; solution, The aqueous phase was extracted with CH,Cl;. The separated
organic layer was dried (MgSQy), filtered and the solvent evaporated. The residue was
purified by column chromatography over silica gel (eluent: hexane/EtOAc from 1/1 to
20 0/1). The product fractions were collected and the solvent was evaporated, yielding
8.50 g (87%) of intermediate 59.
d) Preparation of intermediate 60

Iﬁworoﬁ/
éNi’;N N H

#N



0.0026 nmol) were dissolved in DM (80 m). N2 gas was bubbled through the

m xture 5 for 10 mnutes, after which N-ethylethanamne (10.2 m, 0.097 nol)
was added. The reaction was then stirred at 60 C for 18 hours under N2

at nosphere. After cooling to roomtenperature, CH2CI2 (50 m) was added and
t he organi ¢yd ayesss@s washed with 3 x 20 nl of brine ardr&Ehaneoisad on
MySOH4. The sol vent was evaporated and t_t'ﬁ_resi due was purified by flash

col um chr omat ogr aphy using CH2A 2/ MeOH™(9: 1) as -eluent. 10 Evaporation of

t he conbi ned product fractions provided 2.24 g of internediate 34 (yellow
solid, 80% . RKanploe2 Aol) wlasa)ddarte phaCat {160 mdf, ThatmextnediatserrdbanddobleNa0 A

m xture of ingey . at 4 . 2 il, 0.018 nol)
in MeOH (190‘%@&%@ lﬁfﬁﬁ%%g%rg‘t @8“?1@%%% W%{)@dﬁéﬁoﬁlﬁé‘%ﬁ% 10 % Pd/ C
(0.544 g) 15onEugd faRdmaytes. Afsobitioy of mteamerdiatep? (G0 Eguph n Me@HUPY 8W was
filtered overygebdibeioand ot NBerf dditd AIEOMANBENSENIH al-e0l°CITHeetuRMI:at € 35 was
obt ai ned by fil t.ratl(%n after tdl’l iur.atgon \Maitih ﬂl |.Sﬁ§r00§l¥l et her (,pale yellow
solid, 5,60 ¢eAcyPBItirg ey sUrsd gyl W FEHPEFUE it BB ATAR B 3ERES NN HN 0~<
~N / HcN To Zrepaharte voas adfed. ithesahent wheevaporited 8BhayesiGuO@a8asired in lavd DI PEA

(4.33 M, 0.0280 Wi ekirhdedMice(fith Ah)case 3Rk Qg% Bler(sQ0638 Mol ) of
mesyl chloride, This 20 n%{(tijlére was Stirred f

or..30 m nu eq? l\@xt, 5 m
(0. 00025 nol MgROhikereg solvEns evagerated: T reideanssynges By edbBl, in case
gl yci ne |, 1- dhretabgraghhyleratice geliylden cbdOsyciieeane(102, QehZ5H 160/ Y e O8td/ I foe
I ti i i i : 7/ 003525
resutti ”g 8?‘0é§§ggh‘é%§c§i%%ﬂ| fi’r(a[c‘ﬁgnsoxkf&E @6193'3{@8 g:ﬁc% B2 sGvent HRE eve[lp'a?atéﬁoylgﬁ

PCTI EP20 [ ure was coo O roomtenperaturé
4-f or nyl phen®dP el (§etyeidaemmedatncd.1. 00 g, 0.0021 mol) was added. Upon
shaki ng over timeyealandintéhRdia@gIn was filtered off

OIOY

2N
DMF (90 ml) was added to intermediate 60 (0,00450 mol) in DIPEA (4.59 ml).
Methanesulfonyl chioride (0.52 ml) was added and the reaction mixture was stirred for
one hour, vielding crude reaction solution, containing intermediate 61 used in next
15 reaction step without further purification.
f) Preparation of intermediate 62

O\IL/HO\\/
S o
TS
N N7 | =
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Crude intermediate 61 in 5 mL DMF (0,00025 mol) and DIPEA (4.59 ml) was added to
N-methylglycine 1,1-dimethylethy! ester hydrochloride (0.0005 mol). The reaction
mixture was stirred overnight at 65 °C Excess macroporous benzyl isocyanate
scavenger was added, and the mixture was stirred overnight at room temperature. The
20 resin was filtered off, washed with methanol, then with methanol/CH,Cl, 1/4 and the
filtrate's solvent was evaporated, yielding intermediate 62 which was used as such in
the next step.



and washed with McOH and MO -1/CH2CI 2 alternatingly (portions of 5 ml).
Evaporation of the solvent provided internediate 36, which was used as such
for the 5 next reaction step. Internedi ate 36a was prepared anal ogously from
I ntermedi ate 85 using 2-am no-3- tert-butoxy-propionic acid tert-butyl ester
hydr ochl ory@ley)7/603s58r eparati on of internediate 37 ~oH NHcT/EsbbobNosdsks o

I nternmedi ate 36 (crude conpound) was digsolved in TFAI CH2C12/ TI'S (49/49/2) (5
m) and shaken overnight at rt. Next, the sol vent was evaporated, vyielding
intermediate 37 (TFA salt), which was used as such for the next reaction
step. | nternpuP@psatioheoM@smpsdepesled anal ogously frominternedi ate 36a. 15
Exanple A 12 b) Preparation of internediate 38 NHF _pN VN~o Sodi um net hoxi de
(0.35 g, 0.0064 noll was added to a sol wudjon of |-cyano-3- nitrobenzene (9.48

g, 0.064 nol) in methanol (64 ni), and th¢ resulting mxture was stirred at

rt for 4 hours. Next, cyanam d 4.90%g, 0X096 nol) was added, and the 20
m xture was stirred overnight .w%ﬁ&g?&l ether (200 mM) was then added.
The resulting precipitate was fil'tered f, washed with ether and dried,

yi el ding 11. . of . | at ' li.d i : . WO
2 bori003523 e eRbpnih 85 BEE %L@B%br§‘&g{r”éset§rg}‘}pc}‘r‘lt‘%#ﬁpﬁﬁé?ﬁgg? ate 39 \ NC
49/49/2 (5 ml). The mixture was shaken overnight at room temperature. The solvent

was evaporated, yielding crude intermediate 63 (TFA salt, used in next reaction step
without further purification).

Example A19
a) Preparation of intermediate 64

NN

B | N/)\”/O\l

N A i OH
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To a mixture of intermediate 1 (0.016 mol) in extra dry DMF (240 ml), first PA(PPhs),
(0.0008 mol) and triphenylphosphine (0.0016 mol), and then tributylethenylstannane
(0.024 mol) were added. The reaction mixture was stirred for 48 hours at 80 °C. The

10 solvent was evaporated, then CH,Cl; and water were added. The separated organic
layer was dried (MgSOs), filtered and the solvent was evaporated. The product was
taken up in CH;CN, and the resulting precipitate filtered off and dried (vacuum),
yielding 3.45 g (71 %) of intermediate 64.
b) Preparation of intermediate 65

Sy
SN SN
N d CH
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N
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A mixture of intermediate 64 (0.00984 mol) and 1,1-dimethylethyl ester 1-
15 piperazinecarboxylic acid (0.074 mol) was heated for 18 hours at 100 °C (melt). Next,
the product was purified by column chromatography over silica gel (eluent: gradient 0
to 10 % MeOH/CH,Cl,). The product fractions were collected and the solvent was

evaporated. The residue was dissolved in CH,Cl; and washed several times with H,O
(3 L total). The separated organic layer was dried (Mg30y), filtered and the solvent was



NZ To a solution of internediate 38 (11.53 g, 0.061 nol) in CH3CN (120 m)
was slowy added 11.60 g (0.091 nol) of

N- (chl or onet hyl ene) - N- net hyl met hanam ni um chl oride. After 5 m nutes of
stirring at it, the m xture becane honogeneous, and after 30 mnutes a
preci pit at woeppemsad. The reaction was stirred for one pdoEricesiEbsdaour and 5
then quenched by adding saturated aqueoyg. sodi um bi carbonate. The aqueous
phase was extracted with dichloronmethane (3 x 50 nil) and the conbi ned
organic layers were dried over MgSO4. Filtration and evaporation of the

sol vent yi el eegorh@d60hgproduct ivas Brrtivediuafied Boc( pah ehrpwhiogwpBpbyad siliyd edld: 88 %) .

Exanpl e Al3 @), fl CHEC Rto lm%é@ﬁﬂ@{g@lgf%hecﬂ}‘od\ﬂt Qactlox?fi\‘w&‘é 3 Anino benzyl
al cohol (11 'ﬁ-§% niD was ad %toa Ouu‘%ﬁ%ﬁ( te 39
Y iﬁsq It ofja8 K maragesio Th jrodugh was @pse I@aﬂ . 0081 nol)

(1.90 g, 0Bt

was added aMP KOO (01010 Mroe) wasdddd. ffhedaaatonrrmxxlfuﬁdwfs shiaad st robiammpdrdrtmam xture

{ ith
vater (50 ni 10 nobE TpbSaChasch M ARG AT HEQ PP GREL A FIURRMRBTRE Vo
yi el ded 2. 36( %}Oflﬁft@@?ﬁfﬁé@? @te 40 (pale 15 yeI I ow solid, yield: 89 %. b)

Preparation Oﬂplréﬁa&rnaﬁdfﬁ\;&e@méd;at@% NH N To a suspensi on of internediate
internediate 40 (4.52 g, 0.014 nol) 4R (85 mM) was added Et3N (1.9 m,

0.014 nol). The resulting m xtur s)h enated (1 atria H2) for 48 hour s
with 10 % Pd/ C (0.45 g) as a caflallyst. & Af ter), uptake of H2 (3 equiv), 100 m
of 1, 4-di oxane/ MeCH (4:1) was added and tgresultl ng solution was filtered
20 over a bed of celite. Evaporation of t ol vent provided internedi ate 41
as a pale yellowsolid (3.07 giyield: 75 }E\ WO 20071003525
PCT/ EP20061063555 - 50- ENJ

A

A
DIPEA (0.014 mol) was added to a mixture of intermediate 65 (0.0010 mol) in DMF
(50 ml). Then methanesulfonyl chloride (0.0031 mol) was added in small portions over
3 hours at room temperature. N-methyl-1,1-dimethylethyl ester glycine (0,003 mol) was
10 added and the reaction mixture was stirred for 18 hours at 60 °C. The mixture was
cooled to room temperature and finally Macroporous benzyl isocyanate scavenger
(0.006 mol) was added. The reaction mixture was stirred overnight at room
temperature. The scavenger was filtered off and the solvent was evaporated. The
residue was partitioned between CH,Cly and H>O and Na;CO3 was added. The
15 separated organic layer was dried (MgSOy), filtered ard the sotvent was evaporated,
ylelding 0.630 g (100 %) of intermediate 66.
d) Preparation of intermediate 67

¥/©\
g -

A mixture of intermediate 66 (0.00102 mol) in a 50 % TFA solution in CH;Cl, (20 ml)
was stirred overnight at room temperature. The solvent was evaporated and re-
evaporated 2x with CH,Cly, yielding intermediate 67 as a TFA salt {.C;HF40,, the

20 product was used further without purification).




Exanpl e Al4 a) Preparation of internediate 42 OH Il I~/ \' / NN\ NI11 HA
m xture of internmediate 41 (5.00 g, 0.017 nol), (2-oxoethyl)carbamc acid
tert-butyl ester (3.26 g, 0.020 nol) and titanium(lV) isopropoxide (7.26 g,
0.026 mol) in 1,2- dichloroethane (250 m) was stirred at roomtenperature
for 3.5 howoswoifdwenrsacetic acid 5 (3.07 g, 0.051 nol) wesT/asnedos3ssl | owed by
7.95 g (0.0375 nol) of sodium triacetoxyborohydride and the resulting

m xture was stirred for 15 hours at rt. xt, the reaction was quenched with
aqueous saturated potassium carbonate. The organi c layer was separated, and
t he aqueous PFhasgleé0r acted with CHCL3 (3 x 50 ml). The conbi ned organic

| ayers were “@sﬂ?géjaréﬂo}lpfﬁﬁérﬁ%d&t%%@ m) and dried on MJSO4. After renoval of

to the solve urification was carried out using flash col um

chromat ogr aphy (eluent: CH2C quN gradient 99:0:1 to 98:1:1).
Evaporati on of the conbi ned pr frdctions provided crude internediate
42, which was triturated with dllsopr|op | ether. Filtration and drying of
the resulti ng solid provided 3. %‘Wg, 0 ergedi ate 42 (pale yellow solid,
yield: 40 %9 . b) Preparation of |‘N/érrred| ate 43 \N 1~ ~,/\Y NON!" NH N 15

'(I)'Ooil320| lrJr:): O'NzQJaE)M: tﬁécf%g'.i%lﬁut@szmg(;’mgﬁ?e cg’mtgrr&g%?éﬁr(g% ?xﬂ)d)j ggf@%’nne(slzl 30 ni,

was a
chl ori de. Thi%( W%@fg]}aél §0béﬁt(1ﬂrph%rt¥ Hhefphw)ﬁﬁ‘ﬁ%@s@ URaols’ m (0. 00025 mol )
of this sol utdigrnylpisospladel@0RandNéicthmiamined 0005 estpind doppedsisdNe k@005 gl yci ne

m Xt ur e vae. SETAPEATE§lbo st FRERlh dindiy SR e R by R REC TR0 %
room t enper afrifrezearitmagpheieo Yleredorrpryn- Wwals(0&Qd 8 awl) was added to the reaction

mixture and stirred for 24 hours at 60 °C (nitrogen atmosphere). H;O (200 ml) and

CH,Cl; (200 ml) were added to the reaction mixture. The organic layer was separated

and washed 2 times with brine. The separated organic layer was dried (Na;SOy),

10 filtered and the solvent was evaporated. The residue was purified by flash column
chromatography over silica gel (eluent: CH,Cl,/MeOH from 100/0 to 90/10). The
product fractions were collected and the solvent was evaporated. The residue was
stirred in CH;CN (60 °C) and activated carbon, then filtered over dicalite. The filtrate's
solvent was evaporated and the residue was recrystallized from DIPE/CH3;CN. The

15  precipitate was filtered off, yielding 1.033 g (24%; M.P.: 141.1 °C t0 142.9 °C) of
interinediate 68.

b) Preparation of intermediate 69

+ .
ey Uy

é\ NN j<
AJ
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First DIPEA (0.006 mol), then methanesuvifonyl chloride (0.0015 mol) were added to a
solution of intermediate 68 (0.001 mol) in DMF (15 ml). The reaction mixture was
stirred for 5 minutes and then 1,1-dimethylethyl ester |-piperazinecarboxylic acid

20 (0.0015 mol) was added. The reaction mixture was stirred for 22 hours at 65 °C. The
reaction mixture was cooled to room temperature and PS-NCO resin (0.001 mol) was
added. The mixture was stirred overnight at room temperature, filtered and washed 4
times with DMF (5 ml). The filtrate's solvent was evaporated, vielding (crude used as
such in next reaction step) intermediate 69.




Upon shaking overnight, the resin was filtered off and washed with DVF (2 x 5
m ). Evaporation of the solvent provided internediate 43, which was used as
such for the next reaction step. 25 Internedi ate 43a was prepared

anal ogously from lInternedi ate 45 using 2-am no-3- phenyl -propionic acid

tert - but ylwesterokydr ochl ori de. WO 2007/ 003525 PCT/ EP20&6Y/ D68&akssssl  ¢)
Preparation of internediate 44 ~ ~ox 1t g >> N Internediate 43 (crude
conmpound) was dissolved in TFA/CHZCIZITF' (49/49/2) (5 m) and shaken
overnight at rt. Next, the solvent was evaporated, yielding internedi ate 44
as a TFA sal t¢) Pdpatakionabinteageldiss 76uch for the next reaction step. 5

I ntermedi ate 44a was prepared anangously frominternediate 43a ExannQQe A
15 a) Preparation of internediate 45 0 Hj;on N'N 111J NCHN H A mixture
of internediate 41 (1.60 g, 0.00 nmol ), ’B#onpropyl)carbanlc acid tert
butyl ester (2.38 g, 0.014 nol) oand tltaﬁﬁdh( i sopropoxide (3.21 g, 0.011
nmol) in 10 1, 2-di chl oroet hane 2 m) stirred at roomtenperature for
3.5 hours. Then acetic acid ( , Omgég nol ) was added, followed by 3.14
g (0.015 nmol) of sodiumt |acetox¥ﬁgrohyd i de and the resultlng m xture was
stirred for 15 hours at rt, Next, ,the r¢acti on was quenched with aqgueous
saturat ed potassiun1carbonate. Th q ing emulsion with precipitates was
filtered. The organic layer of the filt¥ate was separated 15 and the filter

cake was ext Lagted. ¥ bRl 693,03 morpf 18P (50 M wh R difated

with Raney Nickel (catalytic quantities) as a catalyst. After an uptake of Hj (2 equiv,

50 ml), the catalyst was filtered off. The filtrate's solvent was evaporated. The residue
was purified by flash column chromatography over silica gel (eluent: CH;Cly/MeOH
5 from 100/0 to 90/10), The product fractions were collected and the solvent was
evaporated, yielding 0.320 g (53%) of intermediate 70.
d) Preparation of intermediate 71

OTOH H
o, &
®:

N I\

Intermediate 70 (0.00053 mol) was dissolved in a mixture of TFA/CH,Cl/TIS
(49/49/2, 20 ml) and stirred for 3 hours at room temperature, The solvent was

2N

evaporated, yielding (crude used as such in next reaction step) intermediate 71 as a
10 TFA salt (C;HF;0,).

Example A21
a) Preparation of intermediate 72

DIPEA (10 ml) was added at room temperature to a mixture of 2-chloro-4-(2-chloro-3-

pyridinyl)-1,3,5-triazine (0.0142 mol) and 3-aminobenzenemethanol (0.0142 mol) in

CHCl; (100 ml) and stirred overnight at room temperature. The precipitate was filtered
15 oft and the filter residue was dried, yielding 2.54 g (58%) of intermediate 72.




organic | ayers were washed with brine (250 m) and dried on MgSO4. After
renoval of the solvent, a purification was carried out using flash colum
chromat ography (eluent: CH2Cl 2/ MeOH/ NEt3, gradient 99:0:1 to 98.8:0.2:1).
Evaporation of the conmbined product fractions provided crude internediate
45, whi ch wgsodsfobises ated with diisopropyl 20 ether. Filga@ir06085dsdrying of
the resulting solid provided 0.67 g of internediate 45 (yellow solid, vyield:
27 % . | WD 2007/ 003-52n PCT/ EP2006/ 063855 - 52- Exanpl e Al6 a) ]'reparation
of internediate 46 IN "o Cs2CO3 (0.250 nol) was added to a sol ution of

4- hydr OXybe”Ztﬁ'P*irép%}ahgn&Pinﬂe%ﬁe&BEhSi n DMF (380 m), stirred at room
tenperature. The mxture was stirr for 30 mnutes at roomtenperature.
(2-Bronoethyl)- 1, 1 -dinmethylethyl J/ester carbanmic acid (0.187 nol) 5 was
added and the reaction m xture irred overnight at roomtenperature. The
precipitate was filtered off, whsfted wrtth Et OAc, and then a mixture of EtOAc
and brine was added. The | ayers e se@a‘%ed. The organi ¢ phase was washed
with brine, then dried (MJSO4) ,—~{iltered and the solvent was evaporated, The
residue was purified by flash urm chr omat ogr aphy over silica gel (eluent:
hexane/ Et OAc 10/1 to 6/1). to Thelproduct fractions were collected and the
sol vent was evaporated, yielding®®3.44 g (yield 73% white solid) of

i nt er medi at eA4@xnbd otRheRAdRE PN(00015H o), (PRdhiab@h . 1,1-Nmebhyiiily] Ma@CH3 (0. 0553

nol) was added ta a. on,. of . i r redi,at e~ 4 .02 ) 4.0, MeOH (83
nm). The m x?agl?aém%ﬁ%ﬁﬁ'yﬂ@gl) P%‘l@ﬁ“o@é“@fﬂ ?%g}ﬁ & grr”ﬁlg?vaagﬁ?%?d '‘Cananmi de

(0. 0553 nol ) mmevaddetll 1 tné hperst Thareadtlos miskics Warropiedturemas stirred for
48 hours at {eg EQRR UEIRRIRAUNE eviMriiel PrhcRefidRAvARparlitida¥PherOaaH Ry, extra

NaOCH3 (1 equiv) was_ add a |l as extra.cyanam de (6 equiV The
resul ting pr é@i"b‘? f"&f@%ﬁg@ Tnf)e\rﬁ’a seperated o gAmip T Ay "Wlleﬁ W&M@O and
di et hyl et heml) ahti heaotaglenit wittplsirevap o JatThd. sefdrated erghuivdayer was dried

(NapS(Oy), filtered and the solvent was evaporated. The residue was dissolved in

CH3CN at 45 °C. Then the mixture was cooled to room temperature. The precipitate
was filtered off and dried (vacuo), yielding 3.9 g (56 %) of intermediate 73.
10
¢) Preparation of intermediate 74

m2 /-/D
. NH ) N—l\<{N \—<0+
\_7 N._.._./N

Methanesulfonyl chloride (0.00086 mol) was added dropwise at room temperature to a
mixture of intermediate 73 (0.00057 mol) and DIPEA (0.00342 mol) in DMF (7 ml).
Then N-2-propenyl-1,1-dimethylethyl ester glycine (0.0014 mol} was added and the
reaction mixture was stirred overnight at 70 °C. Macroporous benzyl isocyanate

15 scavenger (0.0025 mmol) was added and the reaction mixture was shaken overnight,
The reaction mixture was filtered and the filtrate's solvent was evaporated (vacuo),
yielding (crude used as such in next reaction step) intermediate 74,

d) Preparation of intermediate 75

=
N\//\

Yol Y
n O g
/—/ NH,

Crude intermediate 74 (0.00057 mol) was dissolved at room temperature in
CH,Cl,/TFA/TIS (49/49/2, 50 ml). The reaction mixture was stirred until all the



was purified by flash colum chromatography over silica gel (eluent:

hcxane/ Et OAc 30/ 10 over 20/10 to 10/10). The product fractions were

coll ected and the solvent was 20 evaporated. The residue was dried in vacuo
at roomtenperature, yielding 2.8 g (yield 33% white solid) of internediate

47, c) Pr Lailgs,9f internmediate 48 CIA, N/ 0/,/NH Géprphhmgdiate 47
(0.0092 nmo )62\?géogdiz‘ssol ved in CH3CN (20 m ). N-(chl orometﬂhyl gne)-

N- net hyl - met hanam ni um chl ori de (0. 0138%%ol ) was added and the reaction
m xture 25 was stirred for 1.5 hours at roomtenperature. The reaction was

quenched by geghRGaal Qs ciiFéabd TRSsoREAESs eThRritay @asuoieiadingpaict ed The
aqueous phase \é\as egtract ed wth CHZC%.t &ge og[\ggg# IE%%%%?S wer e conbi ned,
washed with BERARSICH I BT [RESEHP) Wy 260906383 e 2063555 - 53

filtered and the sol vent was evaporated. The residue was dried in vacuo at
room tenperBtamme AYPel ding 1.5 g (yellow solid, used in next reaction step,

wi t hout furthgpe RUbibf LEatehRiai@fci ntermedi ate 48. d) Preparation of
i nternedi ate 49 8\] 116 T NN\ |Ii OQzrll,On Internediate 48 (0.0043 nol)

.
was di ssolved in 1, 4-di oxane (20 n1)N./3- Ami no 5 benzenenet hanol (0.0051 nol)

was added. DI PEA (0, 0086 nol) was H@d"dgfld?nd the reaction m xture was stirred
for 15 hours at roomtenperature. CH2 (20 nm) and brine (20 m) were
added. The organic phase was separate t hen vvashlgd with brine, dried

e , .
(MyS04), fil'aPed: hbieqie 0ddd W%?é*g@vaﬁ&f)'&fl@ of rREM%Ei due was purified by
col um chy omati@gseapditridy@058indl cia MebH () mbrthe rhieraaeaEttioAd fér 4 howrsat3/ | to
1/1). The 10 I r V. was evapor at ed.
The resi due Taa gh Pyt EVbAMadseaEl, bBEE BUDIRE AR EIERNRE CVELT o oL
i nt er medi at emipgure gas Firegslarvatigh doPomrierepdEdica (1260 and brine were added. The

organic layer was separated, washed with brine, dried (anhydrous MgSQa), filtered and
the solvent was evaporated, The residue was dried (vacuum, room temperature),
10 vyielding 10.51 g (87%; white solid) of intermediate 76.
b) Preparation of intermediate 77

NSy
)l\ P Br
Cl N
F

N-(chloromethylene)-N-methyl-methanaminium chloride (0.0335 mol) was added to a
solution of intermediate 76 (0.0237 mol) in CH3;CN (50 ml). After 5 minutes of stirring,
the mixture became homogeneous and in 30 minutes precipitation appeared. The
reaction mixture was stirred for one additional hour. The reaction was quenched by

15 adding a saturated aqueous NaHCO; solution. The layers were separated The aqueous
phase was extracted with CH,Cly (3 x 50 ml). The separated organic layer was dried
(MgS0O,), filtered and the solvent evaporated. The residue was dried (vacuum, room
temperature), yielding 6.25 g (91%, white solid) of intermediate 77.

¢) Preparation of intermediate 78
OH

NN
S f Br
N N ‘[ I
F
3-Amino-benzenemethanol (0.0154 mol) was added in one portion to a soluticn of

20 intermediate 77 (0.0128 mol) in 1,4-dioxane (65 ml). DIPEA (0.0154 mol) was added.
The resultant reaction mixture was stirred for 5 hours at room temperature. CH,Cl; (50

=

ml) and water (50 ml) were added. The layers were separated The agueous phase was
extracted with CHzClz. The organic layers were combined, dried (MgSQy), filtered and
the solvent was evaporated, yielding (used as such in next step) intermediate 78,




O \WWcOuOYlo~ H-HN\ N~ O DIP FA (2.7 mM) was added to a stirred
solution of internediate 49 (0.00265 nol) in DV (50 m). Methanesul fonyl
chloride (0.349 m) was added and the reaction mxture was stirred for one
hour at room tenperature. Mre nethanesul fonyl chloride (0.103 15 m) was
added and wbeos@askson m xture was stirred for one hourret/ErPo@MsBBRPEr at ur e,
yi el di ng crude reaction solution containing internediate 50.as used in next
reaction step, without further purifi chti on, t) Preparation of internediate
51 NNomi OO- , 1,1-Dinethylethyl ester 4-piperidinecarboxylic acid (0.0005
nol ) was addecg PrQaR@bh of RterMbdiatef7ocr ude reaction solution of internediate 50
in DMF, (50 m) and DI PEA (2. Zoud ). 20 The reaction m xture was stirred

overnight at 70 C. Macroporols benzyl isocyw/mgt scavenger (0.00075 nol) was
added, and the m xture was @ r
ef’ a

riedj over pj r oom WO 2007, / 003525 :
PCT/ EP2006/ 063555 -54 tenp &?ve‘.\\qggg;#n was filtered off, washed with |
met hanol , then with MOH CH2C2 1/ nd the filtrate's solvent was |
craporal ed. Mgl DR STEAALS Shoal OLanlBReY S AR R bR P

1,1-dimethylethy! ester carbamic acid (0.080 mol),

dichlorobis(triphenylphosphine)palladium (0.0032 mol), copper(l) iodide (0.0032 mol)

and triphenylphosphine (0.0127 mol) in DMF (385 ml) was stirred and N; gas was

5 allowed to bubble through for 10 minutes. Diethylamine (0.480 mol)} was added and

the resultant reaction mixture was stirred for 18 hours at 60 °C (nitrogen atmosphere).

CH,Cl; (50 ml) was added. The mixture was washed with brine. The brine phase was

extracted with CH,Cl, (3 x 50 ml). The organic layers were combined, dried (MgSOs),

filtered and the solvent was evaporated. The residue was dried (vacuum, room

10 temperature), yielding 4.1 g (28%) of intermediate 79.
€) Preparation of intermediate 80

OH
é g Lk
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EtsN (0.0127 mol) was added to a solution of intermediate 79 (0.0091 mol) in THF
(140 ml) and this mixture was hydrogenated for 48 hours at room temperature with
P/C 10 % (2 g) as a catalyst. After uptake of H, stopped, the catalyst was filtered off
over a bed of Celite. The filtrate's solvent was evaporated and the residue was dried.

15 The above procedure was repeated twice to effect complete reduction. The thus
obtained residue was triturated with DIPE, the resulting precipitate filtered off, washed
with DIPE, then dried, yielding 1.88 g (46%) of intermediate 80.

Example A23
a) Preparation of intermediate 81

[(3-aminophenyl)methyl]-1,1-dimethylethyl ester carbamic acid (0.0286 mol) was
20 added in one portion to a solution of intermediate 77 (0.0238 mol) in 1,4-dioxane (120
ml). DIPEA (0,0286 mol) was added. The resultant resction mixture was stirred for 15



/ O Crude internediate 51 (max. 0.000250 not) was taken up into

TFA/CH2CI 2/ TIS 5 49/49/2 (5 m ), The m xture was shaken for 5 hours at room
tenperature. The solvent was evaporated, yielding crude internediate 52 (TFA
salt, used in next reaction step wthout further purification). Exanple A 17
a) Prepar awnicomondosszat ernmediate 53 CGro AN cl N1 | N ROTAPIOXOGISE Of

2-chl oro-4-(2-chloro-4-pyridinyl)-1,3, 5_-61'5_ri azine (0.05 nol), (3-

am nophenoxy)- 1, 1-di net hyl ethyl ester &aCetic acid (0.05 not), DI PEA (0.2

not) in CHC13 (500 mM) was stirred 4 hours at 60 C. The reaction m xture was
washed 2 ti masurs wi ibbm t@fipef @@ GHLCl, agilaindestd ddded. dhe labhe veepepated or gani

| ayer was dri e - o . The
resi due was Fgg?l%lg\l? g%%%@ﬂ%&%gﬁ %JC@ ﬁZ@@%@%ﬁwﬁqjﬁ%ggg&?%& | MP. :
121.5 C to 1gwpyraged. NvResidws vasisigd: Eﬁlﬂ@ét(ﬁ‘)/e))m%;mﬂ’ﬁf%ghedi ate 53, b)

Prepar ati on of) Arel-etitRof a@m2diac 80 O Y NH Internedi ate 53 (0.005 not),
2-propynyl -1, |-dintthyl et hyl gﬁ/t r.carbamc acid (0.006 not), diethylamne
(0.075 not), dichlorobis(triphe N)(Clgﬁhosphi nc) pal I adi um (0. 00025 not),

copper (1) iodide (0.00025 not) rand tri phenyl phosphinc (0.001 not) were 20

di ssolved in DM (50 m) and wagSaubbl ed _in the reaction mxture for 5

m nutes, The reaction m xtur L5 fof’ 16 hours at 60 C (nitrogen

at nosphere). H20 (10 WO 20071003825 P P2006/ 063555 -55 m ) was added to
the reaction mixture and the solvent. was ‘evaporated. The residue was
purified by Reasihnoodaniy athrsphae.ogmasinrg obintermedirieda (g8l 1 (mplekprop@H2Cl 2/ MeOH

from 5 1-01 (0.028 mol), dichlorobis(triphenylphosphine)palladium (0.00111 mol), copper(l)

iodide (0.000111 mol) and triphenylphosphine (0.00447 mol) in DMF (135 ml) was
stirred and N, gas was allowed to bubble through for 10 minutes. diethylamine (0.168
mol) was added and the resultant reaction mixture was stirred for 18 hours at 60 °C
(nitrogen atmosphere). CH;Clz (100 ml) was added. Brine (50 ml) was added. The

10 organic phase was washed with brine (3 x 50 ml). The organic layers were combined,
dried (MgSOy), filtered and the solvent was evaporated. The residue was purified by
flash column chromatography over silica gel (cluent: gradient hexane/EtOAc 5/1 to
1/3). The product fractions were collected and the solvent was evaporated. The residue
was triturated with DIPE, the resulting precipitate filtered off, washed with DIPE, then

15 dried (vacuum, room temperature), vielding 1.36 g (27 %) of intermediate 82,

Example A24
a) Preparation of intermediate 83

OH
e
11 N
H
F

3-Amino-5-chloro-benzenemethanol (0.0194 mol) was added in one portion to a
solution of intermediate 77 (0.0162 mol) in 1,4-dioxarie (80 ml). DIPEA (0.0194 mol)
was added. The resultant reaction mixture was stirred for 8 hours at room temperature.

20 CH.Cl, (50 ml) and brine (50 ml) were added. The layers were separated. The organic
layer was washed with brine (2 x 20 ml). The organic layers were combined, dried
(MgSQy), filtered and the solvent was evaporated, yielding 6 g (90%) of intermediate
3.



100/0 to 90"10). The product fractions were collected and the sol vent was
evaporated. The residue was recrystallized fromDIPS, yielding 1.8034 ¢
(68% MP. : 161.2 Cto 5 162,5 C of internediate 54. c¢) Preparation of

internediate 55 o0 a Nom H-: . A mxture of internediate 54 (0,0028 nol) in
THE (50 mywowasdoyds ogenated with Raney N ckel (catal ye¢mERpanicsisses) as a
catal yst. After 20 hours and uptake of F2 (2 -equiv, 140 m), the catalyst

was filtered off. The filtrate's sol vent was evaporated. The residue was
recrystallized fromD PE, yielding 1.3161 g (88% MP.: 146.5 Cto 10 148.4
C) of i nter negiPat¢perafibn ofintcdBmediaic &4i on of internediate 56 OF Q' ( ~J NH1 N
I nternmediate 55 (0.002 nmol) wa% dissolved in a mxture of TFA/CH2CI 2/ TI S
(49/49/2, 20 m) and stirregifor.<, 5 hours af rneom tenperature. The sol vent

was evaporated and co-evapg ed 3LLineg? Wi h° CN, yielding (LCV5 : 94%
crude used as such in next® readtionjstlep) of internediate 56 as a TFA salt
(. C2HF302). 15 Exanple Al18 a) Preparatfon of internediate and internediate 57
NIl2 NUa An%(alm@ofanﬂ%é&ﬂ@@a >@ylmo¢) td;)yﬁ:ﬁhyi d Eﬂetﬁ)ﬂ 080 mol) in MeCH

(100 m) was tirre St r at room
t enperat ure nﬂ ﬁé‘”gr(r(? W%gb%ﬁoé%dg ”3 hl-‘fh? @Q@ﬂﬁzo‘flﬁ(ﬁ was added
and t he reactdapper(Hiodide @.00WEmsl) amdteptlehsalphﬁp}moﬂ (500408 mmd))rmm%élﬁétrw e. Mre

NaOCH3 (0.5 @gyétmed%ﬂéwg&%ﬂ aagwé@to%‘%bagma?ghw&r £ A0 thyliend eaction

m xture was stilrred overmé; % room WO / 003525 P /EP2 06/ 06 555 J6
5 (0.160 mol) was added and t eresultantreactlon mixture was stirred for 15 hours at

°C (nitrogen atmosphere). CH;Cl; (100 ml) was added and this solution was washed
with brine (3 x 50 ml). The organic layers were combined, dried (MgS0,), filtered and
the solvent was evaporated. The residue was purified by flash column chromatography
over silica gel (eluent: gradient hexane/EtOAc from 5/1 to 1/1). The product fractions

10 were collected and the solvent was evaporated. The residue was dried (vacuum, room
temperature), vielding 4.16 g (80%) of intermediate 84.

c) Preparation of intermediate 85
OH

élfN 1k
Ct NN = N7 O
H | H

/F

Et3N {0.012 mol) was added to a solution of intermediate 84 (0.0086 mol) in THF (130
ml) and this mixture was hydrogenated for 12 hours at room temperature with Pt/C 5%
(0.832 g) as a catalyst. The catalyst was filtered off over a bed of Celite. The Celite was
15 washed with THF and the filtrate's solvent was evaporated and the residue was dried.
This procedure was repeated (same quantities of all products), After uptake of Hj
stopped, the catalyst was filtered off over a bed of Celite. The Celite was washed with
THF and the filtrate's solvent was evaporated under reduced pressure. The procedure
was repeated again (3 x). The residue was triturated under DIPE, filtered off, washed
20 with DIPE, then dried, vielding 3.26 g (78%) of intermediate 85.

Example A25
a) Preparation of intermediate 86

Cfﬁcr

[(2-aminophenyl)methyl]-1,1-dimethylethy] ester carbamic acid (0.031 mol) was added
to a mixture of intermediate 32 (0.026 mol) in 1,4-dioxane (80 ml). DIPEA (0.052 mol)



tenperature. The m xture was filtered. To the filtrate, nore NaOCH3 (0.05
equi v) was added and that m xture was stirred for 3 hours and the resulting
precipitate was again filtered off, The filtrate was purified by colum
chromat ography over silica gel (eluent: CH2Cl 2/ MeOH 30/1). The product

fracti ons wenemoiskect ed and the solvent was 5 evapor atEdiy/esoeldssig 9 g of
internmediate 57 (49% . b) Preparation g@ intermediate 58 C N VIN |

| nt ermedi ate 57 (0.044 not) was suspended in CH2C12 (150 mi).

N- (chl oronet hyl enc) N-met hyl - met hanami ni um chl ori de (0.066 not) was added and
t he reacti onwas added end thaSeasﬁdnrmﬁdlr@\wasrsmingﬂlbvam,htoﬁ)‘m teaoparmixurewasThe reacti on

e

w th CH2C2. separ ani ¢ | aye
the sol vent @bfatp)'@@ra@ aler W/&Séﬁ'léﬁl‘fﬁgﬂ 1106@@“1@304@ §S%ed@ﬂd Th@‘tsé Vﬁ’étcﬂ/%?t e 58. ¢)

Preparation gfap bﬂa{cg&ﬁa nalie. gg%dpﬁte%ﬁkr86 ~1 i ~-NO NI ~N I nternedi ate
58 (0.021 not m xture of 1,4-di oxane (90 m) and CH2C12

IS
(10 m). [2-( PA?WF?(%H%B‘%W@%‘W?%Y' 1- di net hyl et hyl ester carbanic acid
(0.024 mol) was added, DI PEA (0. Oﬁ\ | ) was added and the reaction m xture

was 15 stirred overni ght at roomtye raturegs The sol vent was evaporated. The
resi due was dissolved in CH2

sol ution was washed with a
saturated agqueous NaHCO3 sol

5 fieous phase was extracted with
CH2Cl 2. The separated or gani c |layer dr| ed (MpS™M), filtered and the

sol vent eyap togr aphy over
silica ge (2?uénﬁ;f g Ogirgﬁ %Aé,@r%%?n (; {@D%@/fﬁ% 2éhlrlpo?dduct fractions
were col | ectélahlaw@ls(tneh@alphemhlmllwm6? B@26cmoly msl tipheyyIpBOBDIng (879 of
i nt er medi at e@fhs2 Rol PORPA{AD inANwaf addBd &IdRE ndltere s dtied. Then, 2-propyn-1-

ol (0.065 mol) and diethylamine (0.39 mol) were added. N, was bubbled through the

mixture, The reaction mixture was stirred overnight at 60 °C (nitrogen atmosphere).

10 More 2-propyn-1-0l {0.5 equiv), diethylamine (5 equiv), copper(l) iodide (0.10 equiv)
and dichlorobis(triphenylphosphine)palladivim (0.05 equiv) were added and the reaction
mixture was stirred overnight at 60 °C (nitrogen atmosphere). Water (10 ml) was
added. The solvent was evaporated. The residue was purified by column
chromatography over silica gel (eluent: hexane/EtOAc 2/1). The product fractions were

15 collected and the solvent was evaporated, yielding 10.2 g (91%) of intermediate 87.

¢} Preparation of intermediate 88

ook
NS
Cﬁ !
Intermediate 87 (0.00748 mol) was dissolved in Et;N (0.07485 mol) and MeOH (70
ml) under N,. Pt/C 5% (2.92 g) was added and the reaction mixture hydrogenated (1
atm Hy) at room temperature for 24 hours. The reaction mixture was filtered over a pad
of Celite and the filtrate's solvent was evaporated. The residue was taken up into Et;N
20 (10.5 ml) and MeOH (70 ml) under N7 atmosphere. Extra Pt/C 5% (2.92 g) was added
and the reaction mixture was hydrogenated at room temperature for another 24 hours (1
atm Hs). The reaction mixture was filtered over a pad of Celite. The filtrate's solvent
was evaporated. The residue was purified by flash column chromatography over silica

gel (eluent: hexane/EtOAc 50/50). The product fractions were collected and the solvent
25 was evaporated, yielding 2.11 g (65%) of intermediate 88.



NI'N H H WD 2007/003525 PCT, | EP2006/ 063555 -57 CaCl2 (0.012 mol) was added
to MeOH (180 m ). The mxture was stirred and cooled at -10 C, under N2

at nrosphere. NaBH4 (0.018 nol) was added and stirring was continued for 20
m nutes. A solution of internmediate 59 (0.018 nol) in MeCOH (90 m) was

cool ed to wd0oGotdaen added to CaCl2/ NaBH4A( NI eCH at - 1 @rp2ihcssul tant 5
reaction mxture was stirred, allow ng t?e tenperature to rise to room
tenperature. 2- Propanone was added. ThESsol vent was evapor at ed. The resi due
was washed in 1 M NaOH, then extracted twice with CH2Cl2. The separated
organi ¢ | ayerd)wagafhiibedf infeMasPhy sofiltered and the sol vent evaporated. The
residue was purified by colum chepomatography over silica gel (eluent:

Et (DAc/ hexar..e 1/ 2, then CH20I2@k&gﬂ?30/l +§ 10 20/1). The product fractions

were collected and the solvenzgﬁgbngppora ed, yielding 5.205 g (66% of
£

internedi ate 60. e) Preparati inte diate 61 Qo~ /NHf , NV INS
NN NI NDW (90 m) was added t® Mnt diate 60 (0,00450 nol) in D PEA
(4.59 nil), Methanesul fonyl chloride .52 mM) was added and the reaction

M xture was Hitdrine@ietefz81(0.00009 hélMivas stisgindédlig DNPBAg00eAsol)and $61;GNi (60,
contal . ns_| B, 8% ShTAGA D AShudR HERCLLER PP Wa¥hadbi ¢ v
The reaction mixture was stirred for 30 minutes at room temperature. CH;Cl, (100 ml)
was added. The mixture was washed with a 1 M aqueous Na,CO5 solution (50 ndl). The
5 layers were separated. The organic layer was washed with water, dried (MgSQa),
filtered and the solvent was evaporated. The residue was purified by column
chromatography over silica gel (eluent: hexane/EtOAc 1/1). The product fractions were
collected and the solvent was evaporated, yielding 0.870 g (75%) of intermediate 89.

e) Preparation of intermediate 90
1 LAY
HN O NH
N’f\fq
N/K'N
H

Intermediate 89 (0.0002]1 mol) was dissolved in DMF (5 ml) and added to 1,1-

10 dimethylethyl ester D-alanine and DIPEA (0.0015 mol) in 5 mL DMF. The resultant
reaction mixture was stirred overnight at 65 °C.  After cooling PS-CHO (2.1 mmol/g)
was added, the mixture was stirred at room temperature for 24 hours. The resins were
removed by filtration, then washed with MeOH and with CH,Cl,/MeOH 4/1. The
filtrate's solvent was evaporated, yielding intermediate 90 which was used in next

15 reaction step, without further purification.

f) Preparation of intermediate 91

HO
NH, NH

N7y
*- I
N N
H

Intermediate 90 (0.00025 mol; crude residue) was taken up in a mixture of
TEA/TIS/CH,Cl, (5 ml; 49/49/2). The reaction mixture was stirred overnight at room
temperature. The solvent was evaporated, yielding crude intermediate 91 (TFA salt,
used in next reaction step without further purification).

20



[ fNfI~N ~N~ N H Crude internmediate 61 in 5 nL DVF (0.00025 nol) and DI PEA
(4.59 M) was added to N-nethylglycine 1, 1-di nethyl ethyl ester hydrochloride
(0.0005 nol). The reaction mxture was stirred overnight at 65 C Excess

macr opor ous benzyl isocyanate scavenger was added, and the m xture was
stirred ovepnh@hlzas roomtenperature. The 20 resin waspéikbned:okf, washed
wi th nmethanol, then with nethanol/CH2Cl12 1/4 and the filtrate's solvent was
evaporated, yielding internediate 62 whPéh was used as such in the next

step. WD 2007/003525 PCl/ EP2000/ 063555 -58- g) Preparation of internediate

63 NH2 Jr HERamdke aAMs N~ n I iN Cnide internediate 62 (max. 0.000250 nol) was
taken up into j le/TIS(T%QI 9/2 (5 inl). The m xture was shaken
overni ght at POooThAFEPat isprediatey sol yent was evaporated, yielding cnide

p)

internediate 63 (TFA salt, used iy \x~\péhction step without further
purification). 5 ExamLe A 19 a) Prfephrdtion of intermediate 64 / NH N OF,

To a mxture of internediate 1 (0.0 nol) in extra dry DMF (240 m), first
Pd( PPh3) 4 5-Bromo-3-pyridinecarbonitrile (0.002732 mol) was suspended in MeOH (3 ml).

NaOCH; (0.0002732 mol) was added and the mixture was stirred for an hour at room
temperature, and the mixture became homogeneous. HyN-CN (0.004098 mol) was

5  added and the resultant reaction mixture was stirred overnight at room temperature
(after one hour, precipitation started). The resulting precipitate was filtered off, washed
with diethyl ether (3 x 5 ml), and dried, yielding 0.513 g (83%, white solid) of
intermediate 92.

b} Preparation of intermediate 93
NS

C1A\N’ILO’Br
N
N-(chloromethylene)-N-methyl-methanaminium chloride (0.043 mol) was added to a
10 mixture of intermediate 92 (0.028 mol) in CH3CN, The mixture was stirred for 3
hours. 200ml CH,Cl; and 150ml of a saturated aqueous NaHCO; soln. Phases were
separated and the aqueous layer was extracted with CH;Cl; (q.s.). The organic layer
was dried (MgSOQ,), filtered and dried, yielding 7.153g2 (94%) of intermediate 93.
¢) Preparation of intermediate 94

50
N
DIPEA (0.4 mol) was added to a suspension of intermediate 93 (0.2 mol) and 3-

15 aminobenzenemethanol (0.2 mol) in CHCI; (1000 ml) and stirred for 3 hours at 60 °C.,
DIPE (1000 ml) and DIPEA (200 ml) were added to the stirring reaction mixture. The
reaction mixture was cooled to room temperature and left stirring at room temperature
over the weekend. CH,Cl; (500 ml) and Na,CO3 10% aqueous solution (500 ml) were
added. The precipitate was filtered off, washed with CH,Cl, and H,O (aqua destillata).

20 The filter residue was crystallized from EtOH and the resulting precipitate was filtered
off, yielding 20.14g (28%) of intermediate 94,

d) Preparation of intermediate 95

Ol
0
NE™ L J<
éﬁ/l\fg[ﬁ/\ N o
-

N



(0.0008 nol) and triphenyl phosphine (0.0016 nol), and then

tti butyl ethenyl stannane (0.024 nol) were added. The reaction m xture was
stirred for 48 hours at 80 C. The 10 sol vent was evaporated, then CH2Cl12 and
wat er were added. The separated organic |ayer was dried (MyS04), filtered
and t he solweninvessevaporated. The product was taken ppriemobdieNs and the
resulting precipitate filtered off and dried (vacuun), vyielding 3.45 g (71
% of intermediate 64. b) Preparation off%intermediate 65 NH OH CJ 0 A

m xture of internediate 64 (0.00984 nol) and 1, 1-di nethyl ethyl ester I 15
pi perazi necaﬁ?%%ﬂ)db%le@gbldzﬁl%u(?e%4 %})ar‘ﬁ’ﬁéurpg ﬁuﬂnéﬁateéﬁ(@@wlﬁoﬁtz 100 C

(melt). Nex was puri hr onat ogr ap g over silica
gel (el uent: W@Pﬁ&“éHﬂh@emﬂﬁﬂwﬁe@@N@@FWGH@@N@) > TR, dietliing Pp mohs wer e
col |l ect ed anEld(lPhE3)4S(®l006m m%@%nd eop@mnadm (Thalrie sipheeylpaspilhs@oegd in

CH2d 2 and masge sevq; re“msmnm 19@h£§7L ?oﬁﬂg} <§ﬁa§ﬁ8§§§%6d organic

| ayer was dri'e ered e 550t vén
PCT/ EP2008/ oSB@%andtsgﬁéxﬂw@ométhasm@pomt@huBte rovadpefwastra fiedolt ¢ofliredl by col umm

KEE]?VWBCL(Z)%{ g?a%_orlﬁiﬂt%éraﬁ hy bR 51955 el (ehasoluct ﬂﬁ@?in@@%rc%ﬂ@t&i 4n@ tﬂcﬂslo%’ent

e produ |ons wer c n e soly
evapor at ed. "Ivﬁ%evﬁP %\&%Ees Pe¥al R?%Ia“tiaﬁ‘ ?ﬂ—é‘@?ﬁiﬁg} R/% rrqg@?(Sog @%8’ ni oI ) was
added. The rehnknnahmm&ﬁure was stirred at roomtenperature 5 for 1 hour. The
scavenger was,f : j sol vent was evaporated, yielding 1 g (20
% of interne Pgl%ﬁ@ggopﬁkgﬂ&ﬂa%2§§on of internediate 66 N N HN, CND D PEA

(0.014 nol) was added to a nl i nterpediate 65 (0.0010 not) in DVF
(50 m). Then nethanesul f onyl (0 QDS nol) was added in snal

portions over 3 hours at room tlenperat ure. N—nethyl-l | -di met hyl et hyl ester
gl ycine (0.003 nmol) was 10 add ng“the répction mixture was stirred for 18
hours at 60 C. The m xture was N =y l\

N

A mixture of intermediate 95 (0.032 mol) in MeOH (250 ml) was hydrogenated with
10 Raney Nickel as a catalyst, After uptake of H (g.s.), the catalyst was filtered off and

the filtrate was evaporated. The residue, methanesulfonyl chloride (0.0384 mol) and

DIPEA (0.192 mol) in DMF (150 ml) was stirred until the residue was consumed,

Then [51537-21-4] (0.064 mol) was added and the reaction mixiure was stirred

overnight at 70 °C. The solvent was evaporated. The residue was purified by column
15 chromatography over sitica gel. The product fractions were collected and the solvent

was evaporated. The crude was used as such in next reaction step, yielding a racemic

mixture as intermediate 96,

f) Preparation of intermediate 97

HO oH
NH N
2
é @i
A
N7 N =
H | ~
N

Intermediate 96 was added to TFA/ CH,Cly/TIS (49/49/2, 500 ml) and then stirred at 40
°C until the crude was consumed. The solvent was evaporated. The crude was used as

20 suchin a next reaction step, yielding a racemic mixture as intermediate 97 (TFA salt).

Example A27
a) Preparation of intermediate 98

/\/Utok



cooled to roomtenperature and finally Macroporous benzyl isocyanate
scavenger (0.006 not) was added. The reaction m xture was stirred overni ght
at room tenperature. The scavenger was filtered off and the solvent was
evaporated. The residue was partitioned between CHZClI 2 and H20 and Na2CGO3

was added. whhwgpsseparated organic |ayer was dried (MIRSmkebddtesed and the
sol vent was evaporated, yielding 0.630 2_(100 % of internediate 66, d

Preparation of internediate 67 N // OPONH N (N H A m xture of
internediate 66 (0.00102 not) in a 50 %TFA solution in CH2A 2 (20 mM) was

st rredt O\éer2 Btcﬁlﬁt%—l@Iduh@tﬁ%ﬂ@m%@@éﬁ'&@m?fhﬁlog@is;‘@ﬂéd WEIOBV 3PPt ?ngz L ﬁéoz
evaporat e X, W nter I a o a

Ehar 90" by odu kDR ROt ErepsTiy DRSGE ShAPTIPEIETaRS C 06 2605708555

PCT/ EP2006106®555EtOI60L00E>naDTpT}m ré&fonjniRuepas atlown tofvarmteravedi ate 68 FI N-GN
N N OH N2 Wa?enﬁléﬁhlrggl scemeé fJFZ'@lHoG%I 'gﬁf Qowgnw { @vaﬁéraieefaﬁé {H%‘#és?&u% was (0.010

not), 2-propyn-t- ol orobrs(trip éﬁi% ge)palladlum
(0. 0005 ni)t)fedlsﬁcPlV?ﬂ'ﬂé %ﬁogbwnﬁ@rwawze%wy %liﬁ@@hwt ne@cl 15 :nol), and
copper (1) i odddeusBIHOREED mipl NaiGD:DIMs addd@ortioh. w@'dme theeaeibigsd sepaxdtet € was

stirred for 20 houts 2t 0:Cio (L 1.0850 2L TRSRNSTE), MBGee2oRr @y sy - O

(0,015 not) Feactllon  mXxture an ours at 60
C (ni trogen dhnessphesdeprarHe@oieao layriy weridriediiN@SDq), 2dterediand erféiraidtled to the
Leact i O?h 21 é&dﬂc—%i wm@vag&g%al qhisaafs%ruem§ d@lﬁg@erdah ﬁ@lxan@rusie MRas ﬁzﬁ% gai I rre?‘] dwt th 2
2ol vent s BaporBeediidne SiuRre st anwsfeivavsorﬁfedoan&r#“e flef

in 2-propanol (500 ml) was added while coolmg on an ice bath. The solvent was

partially evaporated and again IN HCl in 2-propanol (1200 ml) was added while

cooling on an ice bath. DIPE (1500 ml) was added to the mixture. The precipitate was

filtered off and washed with DIPE, vielding 152.38 g (73%) of intermediate 98 as a

15 hydrochloric acid salt (HCI).

Example A28

a) Preparation of intermediate 99
OH

NTTN
(EL@JI\@,\AEJ\K
7

EtsN (0.152 mol) was added to a mixture of intermediate 95 (0.015 mol) in

EtOH/MeOH (1/1, 75 ml). Pt/C 5% (3 g) was added under N; flow. The mixture was

stirred during the weekend under H; atmosphere (1 atm). The precipitate was filtered,
20 washed with MeOH (q.s.) and DMF (q.s.). The solvent was evaporated and the above

procedure was repeated. The thus obtained residue was purified by column

chromatography over silica gel (eluent: EtOAc). The product fractions were collected

and the solvent was evaporated, yielding 5.05g (75%) of intermediate 99.

b) Preparation of intermediate 100

Ak
ésm@“ﬂ%z

DIPEA (0.012 mol) and then methanesulfony! chloride (0.00309 mol) were added to a
25 solution of intermediate 99 (0.00206 mol} in DMF (20 ml) and stirred for 5 minutes.
Intermediate 98 (0.00619 mol) was added and the reaction mixture was stirred



chromat ogr aphy over silica gel (eluent: CH2C 2/ MeOH from 100/0 to 90/10). The
product fractions were collected and the sol vent was evaporated. The residue
was stirred in CH3CN (60 C) and activated carbon, then filtered over
dicalite. The filtrate's solvent was evaporated and the residue was

recryst al | woedofouesss Dl PE/f CH3CN. The 15 precipitate was pat/renedosefst, yiel ding
1.033 g (24% MP. 141.1 Cto 142.9 O of internediate 68. b) Preparation of
internmediate 69 N Cu NY, Y NII NHTfrst D PEA (0.006 nol), then

met hanesul fonyl chloride (0.0015 not) were added to a solution of

i ntermedi at e 68 £84 0@8@% édl‘véfl\@as( &2pdtited.- THN@silRAGAS RBoFeX 1], MAS
S an en

stirred for m Au - di. net hyl et hyl  ester | :

- pi per azi necg%otﬂ?}ﬁyl %“Héﬁ“&?%“(%ﬁéoﬁ@n%ﬁh ﬁh@kﬁé’daﬁf}m{ PR VAIGE &S i xt ur e
was stirred fvoth NAadibuesiraadd @5ed@s sdlhion. riéectpacatedorginic bywasasadoel ed t o room
tenperature - i . ; 1 r s stirred
over ni ght at @9%8% g%%{ gﬁ}JE%Q& %?%ggr%%%gn &vyé%ﬁgggﬁe%{%l&ﬁ{egs%\%%fd% (5 mM).
The filtrat eS@héﬂ)P@FéﬁQaCW’sSt%}’Oaporat ed, yielding (crude used as such in next
reaction stepy) FrgfaehioRdf Rk@mb@ate @ 2007/ 003525 PCT/ EP2006/ 063555 -61- c¢)
Preparation of internediate 70 YPN &NII C N~ IN i N A m xture of crude
internmediate 69 (0.001 nol) in I’E&H(SO m ) was hydrogenated w th Raney

Ni ckel (catalytic quantities) ncatalyst. After an uptake of H2 (2 equiv;
50 m), the catalyst was fil tE%d off. The filtrate's solvent was evapor at ed.

The residue was purified by si”cW omat ogr aphy over silica gel
(eluent: CHzC 2/ MeCH Y j NH,
N

A solution of crude intermediate 100 (0.00206 mol) in TFA/ CH,Cly/TIS (49/49/2, 20

ml) was added shaken for 3 hours at 30 °C. The solvent was evaporated. The residue

was purified by reversed phase high-performance liquid chromatography (standard

gradient elution with NHsHCOs buffer). The product fractions were collected, the

10 solvent was evaporated and co-evaporated with MeOH, yielding 1.57 g (used as such in
next reaction step) of intermediate 101.
d) Preparation of intermediate 102

\
N\)L\NH

&
EA\N B
N/

Crude intermediate 101 (0.00206 mol) dissolved in DMF (50 ml) was added drop wise
to a solution of HBTU (0.00824 mol) and DIPEA (0.0412 mol) dissolved in DMF (100
ml). NHsin MeOH 7N (20 ml) was added and the reaction mixture stirred for 15

15 minutes at room temperature. The solvent was evaporated. The residue was dissolved
in MeOH/CH,Cl, (100 ml, 10/90). NaHCOs saturated aqheous solution and H,O were
added to the mixture and stirred over the weekend at room temperature. The aqueous
layer was extracted 3 times with MeOH/ CH,Cl, (50 ml, 10/90) and the combined
organic layers were dried (KoCOs anhydrous), filtered and the solvent was evaporated.

)

20 - The residue was purified by flash column chromatography over silica gel (eluent:
CH;Cly/(7N NHs in MeOH)MeOH) 90/5/5), The product fractions were collected and
the solvent was evaporated, The residue was crystallized from MeOH, the precipitate
was filtered off and dried (vacuo, 80 °C), yielding 0.3234 g (38%, M.P. :233.9°C to
234.1 °C) of intermediate 102.



5 from 100/0 to 90/10). The product fractions were collected and the sol vent
was evaporated, yielding 0.320 g (53% of internediate 70. d) Preparation of
internediate 71 Ovon HCND N NN Internediate 70 (0.00053 nol) was
dissolved in a mxture of TFA/ CH2C12/TIS (49/49/2, 20 m) and stirred for 3
hours at re@emwigmpREature. The sol vent was evapor at ed, pyi/epRoings{ser ude used
as such in next reaction step) internediate 71 as a to TFA salt (.C2HF302).
Exanpl e A21 a) Preparation of intermedidte 72 HOi \ O Y\ HN ~N DI PEA (10
m ) was added at roomtenperature to a m xture of 2-chl oro-4-(2-chloro-3-
pyridinyl)-1 ﬁdr_@glgmzazi ne (0 0142 nol ) and 3-am nobenzenenet hanol (0.0142
tool) in vé?% g ﬁ ttll’ éed overnight at roomtenperature. The
precipitate Hejtep &4 ?gadthefllter resi due was dried, yielding
2.54 g (58% of internediate 7%¢]e,/\/\0 2007/ 003525 PCT/ EP2006/ 063555 -62- b)
Preparation of intermediate 73 Yo /N NH O, m xture of internediate 72
(0.0159 nol), (2-am noethyl)- 1- dj/(reth ethyl ester carbamc acid (0.047
mol ) and DI PEA (10 nil) in CHI (30 M) was heated in a microwave at 120 C
for 2 hours. The reaction m xtuf efwas ed to room tenperature. The

sol vent was evaporated. The residue waswpartitioned between H2O5 (50 m ) and

Et QAc (150 mh ). The SRRALAIAISN G HHAANRNs Was) was heddth DhvikRe 480

Methanesulfonyl chloride (0.00673 mol) was added. The reaction mixture was stirred

for 60 minutes at room temperature. The resultant solution was used in next reaction
s step as intermediate 103, without further purification.
b) Preparation of intermediate 104

Yy
oy I

$od

Crude intermediate 103 (max. 0.000250 mol) in DIPEA (max. 0.255 ml) and DMF (4.7
ml) was added to 1,1-dimethylethyl ester 1-piperazineacetic acid (0.0005 mol). The
reaction solution was shaken for 24 hours at 65 °C. The solvent was evaporated,
vielding crude intermediate 104 (used in next reaction step, without further
10 purification).
¢) Preparation of intermediate 105

N/\H/OH
éL N/ Jrjj
Intermediate 104 (max. 0.00025 mol; crude residue) was taken up in a mixture of
TFA/CH,CL/TIS (5 ml; 49/49/2). The reaction mixture was shaken for 24 hours at
room temperature, The solvent was evaporated, yielding crude intermediate 105 (TFA

salt, used in next reaction step without further purification).
15



nil) and then washed with brine (20 nil). This separated organic |ayer was
dried (Na2S®™4), filtered and the sol vent was evaporated. The residue was
di ssolved in CH3CN at 45 C. Then the m xture was cool ed to roomtenperature.
The precipitate was filtered off and dried (vacuo), yielding 3.9 g (56 % of
i nt er medi a{y® 268r0038dsc) Preparation of internediate 74 FENeyadddsssNH ! HN /
\' " \ /~/\N Met hanesul fonyl chloride_(0.00086 nol) was added dropw se at
roomtenperature to a mxture of intermediate 73 (0.00057 nol) and DI PEA
(0.00342 nol) in DVF (7 m). Then N-2-propenyl-I,1-dinmethylethyl ester

gl yci ne (0. 0@idnselasowas added and the reaction mxture was stirred

over ni ght at C. Macr rous. b yl isocyanate 15 scavenger (0.0025 nmol)
was added and® ﬁ‘néjafaé‘%f)ﬁg‘%”ﬂf‘i?tﬁﬁ@gmg shaken overnight. The reaction

m xture was filtered and the filtrate'$ sol vent was evaporated (vacuo),

yi el ding (crude used as such in g€ ¥egetion step) internediate 74, d)
Preparation of internediate 75 N/ H F NH2 Crude internediate 74

(0. 00057 nol) was dissolved at rogmte ature in d-hClz/ TFATIS (49/49/ 2,
50 m). The reaction mxture was Stirred ugtil all the WD 2007/ 003521

PCT1EP2006/ 06355 -p3 inter I 7 S .cons! ) ent S
evapor at ed (8&8%@5@ O@P@Pﬂ?cﬁﬁg‘?g@g&:mo@stg “4@ 2 U%Fﬁ%ﬁ(lﬁg@ﬁgéég%ngﬁﬂst ep)
i nt er medi at el #5ecardian-FrmcgdipalladioaH302mol), EX'dnigiflighagivhayphirefsaramnion of
i nternedi at e/ s kAN zn (catalytic quantity) and Zn(CN); (200 ml) in DMA was heated for 2

5 hours at 80 °C in a microwave. The reaction mixture was poured into HaO, This

mixture was extracted with EtOAc. The separated organic layer was washed 3 times
H,0, dned (MgSO,), filtered and the solvent was evaporated. The residue was
suspended in CH3CN. The precipitate was filtered off, washed with CH3CN and dried
(vacuo, 50 °C), yielding 6.2 g (54%; MLP. : 171 °C to 174 °C) of intermediate 106.

b) Preparation of intermediate 107

NN

|
-
,\ N~ NH
#

N

HyN
OH

10 A mixture of intermediate 106 (0.0032 mol) in NH; in MeCH (100 ml) was
hydrogenated with Raney Nickel (0.050 g) as a catalyst. After uptake of H; (2 equiv),
the catalyst was filtered off over dicalite and the filtrate was evaporated, yielding 0.970
2 (98%, crude was used as such in next reaction step without further purification) of
intermediate 107.
<) Preparation of intermediate 108

i
‘?/LN/ NH
N
ST QL
i OH
15 MeOH (10 ml) and then a 10% Na;CO; aqueous solution (10 ml) were added to a

mixture of intermediate 107 {0.0032 mol) in CH,Cl; (30 ml). Bis(1,1-dimethylethyl)
ester dicarbonic acid (0.0042 mol) in CH,Cl, (10 ml) was added drop wise to the
reaction mixture and stirred for 1 hour at room temperature. CH,Cl; and H,O were
added to the reaction mixture. After extraction, the separated organic layer was dried

20 (MgSQy), filtered and the solvent was evaporated, yielding 0.74 g (57%; M.P. : 167 °C
to 169 °C) of intermediate 108.



NaOCH3 (0.1 equiv, 0.005 nol) was added to a solution of 3-bronp-4 5
fl uorobenzonitrile (0.050 nol) in MeOH (50 m ). The m xture was stirred for 4
hours at roomtenperature. Cyanam de (1.5 equiv, 0.075 nol) was added and
the reaction mxture was stirred overni ght at roomtenperature. CH2Cl2 and
bri ne wer eyadgednssthe organic | ayer was separated, waspegrmmbdocdisine, dried
(anhydrous MgSO™4), filtered and the sclvent was evaporated. The residue was
dried (vacuum roomtenperature), to yi-@fding 10.51 g (87% white solid) of
internediate 76. b) Preparation of internmediate 77 NNN'ar NI \ d F
N- (chl or ontt hyl am nium chloride (0.0335 nol) was added to
a solution o Pg%t%%‘}lﬁhegFIBM%E%é@%Z&? nol) in CH3CN (50 m). After 5 m nutes
of stirring, the m xture becane h m;g\eneous and in 30 minutes precipitation
appeared. The reaction m xturefwys Stifred for one additional hour. The
reacti on was quenched by 15, addi a urat ed aqueous NaHCO3 sol ution. The
| ayers were separated The &E&g ph was extracted wth CH2Cl12 (3 x 50
m ). The separated organic |ayet was dri SP4), filtered and the sol vent
evaporated. The residue was dried (vacuum terrper ature), yielding 6.25
g (91 % white soli i nter iate 77 Pre ernediate 78
ou NN/ N-RiEA (Wcagélﬂ‘%)-%?ﬁaﬁlge‘g r?i’é‘ﬁ@‘ﬁ%?fﬁétﬁm‘e e g&%@%%‘“ﬁééﬂ added in one
portion to aegqlddy DMF G0 n2Q Methengyeldiai ehldiTde((0.0031258n ol Whs addedpdmdhoxane (65

m ) . DI PEA ( 13%%54‘ B%Iu}s t%?e r@gcqiggmlxtyée]\f @E@g[ ﬁp?%é?ﬁﬂ%t;nﬂ%s é;a}é'ﬁﬁle

stirred for

were added. Wéothsfy@? §0 0@%58 ngéb‘diwaqdé@ﬂ WH@B TRERO8 WX W siiEed for 24 Fourt

5 at 60 °C. The solvent was evaporated. The concentrate was washed with H,O and then

r

50 m )

washed 2 times with Na,COs 5% aqueous solution. The separated organic layer was
dried (MgS0y), filtered and the solvent was evaporated, yielding 0.490 g (crude was
used as such in next reaction step without further purification) of intermediate 109.

¢) Preparation of intermediate 110
NN

LA

| =
N
HaN
/N OH
\/T
Intermediate 109 (0.00086 mol, crude) in a 50% TFA in CH,Cl; solution (40 ml) was
10 stirred overnight at room temperature. The solvent was evaporated and co-evaporated

2 times with CH3;CN. The residue was purified by reversed-phase high-performance
liquid chromatography (standard gradient elution with NH4HCO3 buffer). The product
fractions were collected, the solvent was evaporated and co-evaporated with DMF,

yielding 0,150 g (44%) of intermediate 110.

15 Example A31
a) Preparation of intermediate 111

0“ S
/NKC/
A solution of intermediate 1 (0.0125 mol), methyl-2-propynyl-1,1-dimethylethy] ester
carbamic acid (0.01875 mol), diethylamine (0.1875 mol),
dichlorobis(triphenylphosphine)palladium (0.000625 mol)}, copper(l) iodide (0.000625

mol) and triphenylphosphine (0.0025 mol) in DMF (125 ml) was prepared. N;-gas was
20 bubbled through the solution for 5 minutes while stirring and then the solution was



extracted with CH2C12. The organic |ayers were conbi ned, dried (M504),
filtered and the solvent was evaporated, yielding (used as such in next
step) internmediate 78. WD 20071003525 PCTI EP2006/ 063555 -64- d) Preparation
of internediate 79 OH Neu xk N N Reaction under N2 atnosphere. A m xture of

i nternmedi a 27,{37/({09;2(;)32 mol ), 2-propynyl- 1, 1 -dinethyl e@ﬂﬁzo@@@(g.{“car bam c
acid (0.08 di ehl or obi s(tri phenyl phosphl ne) pal | adi um (0 nol ),

copper (s) i odi de (0.0032 nol) and tri pfiényl.phosphi ne (0.0127 m)l) |n DIVF
(385 M) was stirred and N2 gas was 5 allowed to bubble through for 10

m nutes. Die o ion

m xt ure was é??{érdrad%ﬁfgh( e S%S%Q%ﬁ.?’?gé{éﬁqg? {r@%earag‘%d Err1@%[20 2 (50
m) was addeé&’ VePﬁé”a?ﬁ’WQl‘iaée \Nélsd%%gae Wsdee Bt prsified e ﬂBF}} teuphase was
extracted W throfbid@taghy &I uenﬁ@mb)ngttﬁhe fiorrgiay (Cto l0AY0eY. sm@foeuambumd dried

SH4 fil d d
(My ) rOIC)PAﬁte%E? ﬂ% (fjandt %i’ o?ven %\%ﬁorgt\/@%r ?ct( g@%was lssoef ed He e aﬁe rie

(vacuum er a erme
Prepar ati dn afd tﬁlﬂﬁ(éutnmdw@tsen@@)dmwhﬁ WNerIld\[Ypll@N pﬁFIPFaTE‘I QNG PeCcRitaT m)l ) vvas

added to a SQLHQRI Off W/AhEr FRACRLEN 794 (9e00RMiNEE 25 b WeHForigbARddy) and thi s

m xture was h drogenated for 48 hours at roomtenperature with Pt/C 10 % (2
g) as a cat af After uptake of H2 stopped, the catalyst was filtered off
over a bed Ofb)%bﬁa’ta&i.on'ﬁﬁEltefrinlethlaatléflS sol vent was evaporated and the residue
was dried. 15 The above procedure was repeat twice to effect conplete
reduction. The thus obtained residue was t urated with DIPE, the resulting

precipitate filtered off, \/vashéﬁfI ~

xC/

A mixture of intermediate 111 (0.00951 mol) in MeOH (250 ml) was hydrogenated at
50 °C with Pt/C 5% (0.5 g) as a catalyst. After 2 days (uptake of 2 equiv Hy), the

10 catalyst was filtered off and the filtrate was evaporated. The mixture was evaporated till
dryness and the residue was washed with hexane and dried (vacuum). The residue was
dissolved in CH1CN and the solution was cooled overnight to 0 °C, The resulting
yellow precipitate was filtered off, yielding 3.9154 g (91 %; M.P.: 89.3-91.7 °C). of

intermediate 112.

15 Example A32
a) Preparation of intermediate 113

NH
Ny

A solution of intermediate 1 (0.0125 mol), 3-butynyl-l ,1-dimethylethyl ester carbamic
acid (0.01875 mol), diethylamine (0.1875 mol),
dichlorobis(triphenylphosphine)palladium (0.000625 mol), copper(I} iodide (0.000625
mol) and triphenylphosphine (0.0025 mol) in DMF (125 ml} was prepared. N,-gas was
20 bubbled through the solution for 5 minutes while stirring and then the solution was
stirred overnight at 60 °C (nitrogen atmosphere). Then more 3-butynyl-1,1-
dimethylethyl ester carbamic acid (0.001875 mol) was added and the solution was
continued stirring at 60 °C (nitrogen atmosphere), Then H2O (20 ml) was added and the
solvent was evaporated till dryness. The residue was iriturated over the weekend with
25 MeOH. The precipitate was filtered off (yellow powder), yielding 2.19 g (LCMS: 94 %
P) of intermediate 113. The solvent of the filtrate was also evaporated and the residue



with DIPE, then dried, yielding 1,88 g (46% of internediate 80. Exanple A23
a) Preparation of internediate 81 -k ~ O0YO rua N1~ N F

[ (3-am nophenyl ) nmethyl]-1, 1-di met hyl et hyl ester carbam c acid (0.0286 nol)
was 20 added in one portion to a solution of intermediate 77 (0.0238 nol) in
1, 4- di oxang shdQopsés) . DI PEA (0.0286 nol) was added. Thecigsitaiikssr eaction
m xture was stirred for 15 WO 2007/ 003525 PCTI EP20061063555 -65 hours at
roomtenperature. CH2C12 and brine were-/ddded. The | ayers were separated

" The organic Iayer was washed with brine, dried (MgSO), filtered and the

solvent was_,8yaRoraiRtT bR RESLANS, WhR,ALkee, PIORL bR0dodd iony er medi at e

81. b) Preparat i nternedi a eact i on
under N2 at mo$pRedect mchengiiprecdiectpd it thenl v wan cvepoeed ICHSEHN Wao- propyn- 5
1- ol (?I 5)28 @gdeg to tHeGbdidrcqld ﬁ(@trﬂ]b(ﬂllﬁﬁwyd tﬁh@a@owm)@ak&@ﬂwmd@mﬁ@lﬂﬂe )rm!) e
copper i Q nd t S , in
(135 m) was PEtRTP ot Qi Sa AT %‘Sld? b PO L PRBRRIAE ) |20 9& har®y) |

m nutes, @i et/hWl&EN ¥ed-(€0.168). nol) vvas added and t he resultant reaction

m xture was sty pegfadoprorifieiRifag @ 60 C (nitrogen atnosphere). CH2CI 2 (100
m) was added.” Brine (50 m) was added. &KQ) or gani ¢ phase was washed with
brine (3 x 50 m). The organic Iayers wer nbi ned, dried (MgSH), filtered
and the solvent was evaporate he resi duefwas purlfl ed by flash colum
chr omat ogr aphy over silica geléﬁl u,éﬂC gragi ent hexane/ EtOAc 5/1 to 1/3).
The product fractions were col e solvent was evaporated. The
residue was triturated with DlPEH ulting precipitate filtered off.

washed with DI PE, then
A mixture of intermediate 113 {0.0075 mol) in MeOH (150 ml) was hydrogenated with

PrC 5% (1 g) as a catalyst in the presence of Hp (375 ml). After 2 days, the catalyst
was filtered off and the filtrate was evaporated. CH3;CN was added and this solution

e

was stirred at room temperature. After 24 hours a white precipitate was filtered off and
10 dried, yielding 2.7122 g (80 %; white solid; M.P.: 137.3-138.7 °C) of intermediate 114,

B. Preparation of the compounds

Example Bl

Preparation of compounds 1 and 2

N
\(n)/\N/
H ClI Ty
1\1 =
2 /N NH
T
compound 1 compound 2

To a mixture of crude intermediates 4a and 4b (ratio 70;30 according to LCMS,

15 0.00075 mol in total) in DMF (20 ml), DIPEA (0.018 mol) was added. This solution
was added dropwise to a mixture of HBTU (0.00225 mol) in DMF (10 ml). The
solvent was evaporated. A mixture of water and a saturated aqueous sodium carbonate
solution (50/50) was added. The mixture was extracted with MeOH/CH;Cl, (10/90).
The organic phase was separated, dried (anhydrous potassium carbonate), filtered and

20  the solvent was evaporated. The residue was purified by reversed-phase high-
performance liquid chromatography (ammonium acetate-buffer) providing 0.0038 g of
compound 1 (LCMS: 99%P; M.P.: 267.5-269.3°C) and 0.0031 g of compound 2
(LCMS: 99% P; NMR: (Z)-geometry confirmed).



5 dried (vacuum roomtenperature), yielding 1.36 g (27 % of internediate
82. Exanple A24 a) Preparation of internediate 83 Gl IN C | NN6r HH/ P
3- Anmi no- 5- chl or o- benzenenet hanol (0.0194 nol) was added in one portion to a
solution of internmediate 77 (0.0162 nol) in 1,4-dioxane (80 nm). DI PEA

(0. 0194 nolp 200vmsssasilded. The resul tant reaction m xtur epo@sp®bdassas for 8
hours at roomtenperature. 20 CH Cl2 (50 ml) and brine (50 nml) were added.
The ‘| ayers were separated. The organic 'I7%1'yer was washed with brine (2 x 20

m ). The organic | ayers were conbined, dried (MySO™), filtered and the

sol vent was gy?}%égged, yielding 6 g (90% of internediate 83. WO

2007/ 003525 06/ 063555 -66- b) Preparation of internediate 84 OH Ou
Xl ' ~N N~O Febpdrhtinlof Ebmpoud3i xt ure of internediate 83 (0.0107 nol),
2-propynyl -1, 1-di net hyl ethyl ester carbamc acid (0.0267 nol),

di chl or obi s(tri phenyl phosphi ne) pal | 9@@ (0.00107 nol), copper(l) iodide
(0.00107 no]) andtri phenyl phosphi‘ .0 8 nmol) in DVF (130 m) was
stirred and N2 gas was al |l owed t ubbl e rough for 10 m nutes. diethylam ne
5 (0.160 nmol) was added and the resultant \reaction m xture was stirred for 15
hours at 60 C (nitrogen atnosphereg). CHrQ 2 (100 M) was added and this

sol ution was washed with brine (3 X% m ). The organic | ayers were

conbi ned, dried (MgSO™4), filtered an t he sol vent was evaporated, The

resi due \Aﬁs puEA .[l‘ﬁdi(ﬁ?(]ufvl) 32D adRl WDsoth AR REHRBRY: 7f(0>oeoz§1inbi) aapggl (el uent:
gradi ent exa%%l . e%olutrignmwgs{ eil'ddteg)dr]é{)\]x??s'e toTHETBr(S)%Ju%E/) in'ﬁﬁ:lﬂ(’dﬁ%)_ Next,

the solvent was evaporated and the residue purified by reversed-phase high-

performance liquid chromatography (ammonium acetate-buffer) and desalted with TFA
buffer, yielding 0.011 g of compound 3 as a TFA salt ((C,HF;0,) .

wn

Table F-2 lists the compounds that were prepared according to the above Example.
The following abbreviations were used in the tables : .C;HF307 stands for the

10 trifluoroacetate salt, HCl stands for hydrochloric acid salt.

Table F-2

- e
L o
(_/ Q )

at e

~

"o No. 10+ 0,: M.P.;: 257.3-
Co. No. 10; .CoHF30,; M.P.. 257.3 Co. No. 11, .C,HF30,

258.9°C
=N Q
T\\ N/)"'NH ﬁ N
=== ’4 A
Y/ Q -
N N ]7' N
H

HO Uy

Co. No. 12; .CoHF;0, ~ Co. No. 13; .C,HF30,




t0 were collected and the sol vent was evaporated. The residue was dried
(vacuum room tenperature), yielding 4.16 g (80% of internediate 84. c¢)
Preparation of internediate 85 OHN N (G ,~& 14 H ~INTO-k Et3N (0.012 nol)
was added to a solution of internediate 84 (0.0086 nmol) in THE (130 m) and
thi s m xt uwe 2e&x0byer ogenated for 12 hours at room t enpercatenvas/wiiss Pt/ C 5%
(0.832 g) as a catalyst. The catal yst Va3 filtered off over a bed of Celite.
The Celite was 15 washed with THE and the filtrate's sol vent was evaporat ed
and the reS|LumLAMxs_dLLed**_Jlué;4uum;eduLe_uas_LepeaLedw4S@um;4¥kyquL|es of

all productg). After uptake of H2 stopppd, the cata 9\ was filtered off
over a bed qf CElIté@E#éemCE| |

was washed with he filtratie's

sol vent was |evapor at e der reduced prepsure. T was repeated

again (3 x).| The resi diie was tglturated under DI PE,_ filtered off, washed 20
‘Eg | .

with DI PE, then dried, d/lenJNS 26 g (/8% of e 85. Exanple A25
a) Preparatijon of inter I'gte86 |Ip 1 o'~ \ Jl “fi
[ (2-am nophenyl )methyl ]-1, 1-di methyl ethy| ester carbamic acid (0.031 |mre]) was

added to a|m xtureniNol M;ecym™ogte 32 (D. 026 ndb)N&ﬂSlC&ng©%ane (80 nl),

DI PEA (0. 052ty WO 20074003525 PCTIEP2D061063555 - 67 Was added and t he
reacti on m Xture was stlirgbﬂpvernlght The reaction re was diljuted
with CH2CI 2 |(200 nl) | d with a saturated HNBFKIB soljution
The organic |l ayer ma§ eparat dried (MSOH), red d t he sol vient was
evapor at ed, |yi el di ng |nterned ate 86. b Pre i on of

internmedi ate 87 8

Co. No. ]6, .CzHF302 Co. No. 65
(\N I\\/%N
N\)/\E\N}I \\ N/}’b

2~ #
Ax LOB '
NN
H N N
: <
Co. No. 66 (from Int. 7a) (Zo. No. 67 (from Int. 7b)
Né\rl
! N \N NH
Na# Q
BV
N
H
Co. No. 68 (from Int. 7¢); .HCI Co. No. 69

Example B3

Preparation of compound 4
ff - 9
\/N{ \

A solution of intermediate 12 (0.000125 mol) in DMF (10 ml) was added dropwise to a
solution of HBTU (3 equiv) and DIPEA (30 equiv) in DMF (10 ml}. Next, the solvent



HNT ~ N HN 5 To a m xture of

(0. 0026 nol )

tri phenyl phosphi ne
stirred. Then,
added. N2 wasobulbbdzed t hrough the

over ni ght at

di et hyl am ne (5 equiv), copper(l) iodid@OKO.lo equi v)

internediate 86 (0.026 nol),

copper (][

) i odide

, dichlorobis(triphenyl phosphi ne)pal | adi um (0, 0026 nol) and

(0.0052 nol ),
2- propyn-1| - ol

60 C (nitrogen atnosphere).

The reacti OPCTVERIOUG/E355S
10 More 2-propyn-1-ol (0S eq
and

DMF (200 M) was added and the m xture was
(0.065 nol) and diethylamne (0.39 nol) were
m xture

stirred
uiv),

di chl orobi s(tri phenyl phosphi ne) pal | adi uin (0.05 equiv) were added and the

reacti on
(10 M) was
col um

11 | nt er nedi

chro

product fracPese
10.2 g (91 % of

dded. T I
oS apny G0
i nternedi ate 87.

at 7 (0.

0
(70 ™) ﬁnd@?ﬁ?\gﬁ 1}§E‘Sﬁ%¢ §YPROBN
hydr ogenat edThd follatving abBieviationsogem tedpethatabies : {QHRO hstandds for Hee reacti on

m xture was
evapor at ed.
under

N2 at nosphere.

'ffuBForagé?%IQL’aef{ a pad

e resi
Extra Pt/ C 5% (2. 92

nt ted. . The. i i
§ Sty iapeie et e OGS R
hemagmgeyct (cempapddnas ¢ heA sof VerlFakks - evapor at ed, i el di ng

c) Preparation of internediate 88 WN |

748 no was di ssolved in Et3N (0.0
%%h@t)wmgreaad%@c%éaigﬂﬁﬁw%a&q

fi
Th

485 ol )
B xt ur

ue was taken up into Et3N 20 (10.5 m) and MO |

g) was added and the reacti

m xture was imywde pgenated at roomtenperature for another 24 hours (I

H2) .

Thegeaction mxture was filtered over a pad of Celite.

The filt

sol vent wag
chr omat ogr ay
fracti ons we
(65% of int
Prepar ati on

evapor at ed. -¥Qe resi due was
hy over Eigﬁkg%— | (el uent:
are colle [/d and sol vent
er medi at e788. WD 2607/ 003525
Minmﬁ%EMeﬁ 00k FO

i

o]

purified by.flash colum

hexane/ Et GAc50450) . The pro
25 was aporat e i el di ng
PCT/ EP2908/ 063555 ,-68- d)
OT HN

B N

N
[¢]

Co. No. 17 .CzHF:},Oz

Co. No. 18, .CzHF3OZ

Co. No. 19‘, .CzHF302
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Example B4

Preparation of compound 5

lj/i‘:ji—
Z——NH
S N

N

= ™~
D

A solution of intermediate 16 (0.000125 mol) in DMF (10 ml) was added dropwise to a
solution of HBTU (3 equiv) and DIPEA (30 equiv) in DMF (10 ml). Next, the solvent
was evaporated and the residue purified by reversed-phase high-performance liquid

M whilgRpMaed Shd The @ehid¥ QuRfi@hy relerfQ-fhadeifH-ogfmatdogper e) . Wt er

ed by
e

o CH
and MeCH
e

of Celite and the filtrate's sol vent was

(70 m)
on

atm
rate's

duct
2.11 ¢




O Internediate 88 (0.00229 nol) was suspended in D PEA (0.022 nol) and CH3CN
(50 m). A solution of nethanesul fonyl chloride (0.00688 nol) in DVF (2 nl)
was added. The reaction mxture was stirred for 30 mi nutes at room
tenperature. CH2A 2 (100 m) was added. The m xture was washed with a 1 M
aqueous Nag@Ros@bissi on (50 M), The 5 | ayers were sepapatr@thoodhdssr gani c

| ayer was washed with water, dried (MgSO4)1 filtered and the sol vent was
evapor ated. The residue was purified by'géol um chronat ogr aphy over silica
gel (eluent: hexane/EtOAc 1/1). The product fractions were collected and the

SP ol vent t was %#ﬁ%ﬁﬁfo%} Sty (a\ﬁhﬁ&)rgtrﬂgc&at&%gff&) frcpéaret wlmtﬁrme%@g 0%1315% el))
reparation r nmol ) was
di sgol ved i n%%ﬁ‘%‘é?%%aﬁo g&egﬁ? 5)? &W%Sﬁg@f@?ﬁ% ester D-al aninc and

DI PEA (0.0015 nol) in 5 nL DMF. The resultant reaction m xture was stirred

overnight at 16p.G. 4ﬁ{t§ Bl 6 (I)dn'ag Hatw ]‘{%c?rre&a ib thdGRveHdGHyle  he m xture

t d db
res ST SRR R e BIEBBT O 1l trate s

sol vent was ev@RpRsRbteR.salyi el ding i nternedi ate 90 which was used in next 15
reaction step, without further purification. f) Preparation of internediate
91 ao NU, NH Internediate 90 (0.00025 nol; crude residue) was taken up in a
m xture of TRBETFHS/ CH2C12 (5 m; 49/49/2). The reaction mxture was stirred
overni ght at room terrperature The sol vent was evaporated, yieldi ng cr ude

Vi

i ntermedi at e 91 (TFA Satt < USed T ext [reaction srep,wtnour farthe

purification). 20 WO 200 !1@3@25 PCT/ EP20Q00/ 063555 9)_l§3<arrpl e A26 q)
Preparation [of interngdijat’e 9@ S
7 N
HN, HN
g A L
PR
E 8]
Co. No. 20; .C,HF;0, Co. No. 21; .C4HF,0y

; A
égb ke

Y Re¥e)
=N
V—N H N“L N/>\ ‘g

Co. No. 22; .C,HF;0, Co. No. 23

Example B3

Preparation of compound 6

H
N. N/‘
T

N

The crude solution of intermediate 21 (0.00025 mol) in DMF (10 ml) was added
dropwise to a solution of HBTU (0.00075 mol) and DIPEA (0.0100 mol) in DMF (10
ml). The solvent was evaporated, then this fraction was purified by reversed-phase

15 high-performance liquid chromatography (ammonium acetate-buffer) and desalted with
TFA buffer. The product fractions were collected and the solvent was evaporated,
yielding 0.0149 g of compound 6 (15%; M.P.: 263,1-264.3°C).




NHZ 1-0 MLJT 5-Brono- 3-pyridinecarbonitrile (0.002732 cool) was suspended in
MeCOH (3 m). NaOCH3 (0.0002732 nol) was added and the m xture was stirred
for an hour at room tenperature, and the m xture becane honbgeneous.

| -L2N-CN (0. 004098 nol) was 5 added and the resultant reaction m xture was
stirred oveiguoghdosals room tenperature (after one hour, ppr@eiiibatison
started). The resulting precipitate was filtered off, washed wth diethyl
ether (3 x 5 m), and dried, yielding 0',8§13 g (83% white solid) of
internediate 92. b) Preparation of internediate 93 Nor C1"J"~N" Y \'r Rr N
N- (chl or onet hyl ene) N=net hyl - met hanam ni um chl ori de (0. 043 nol ) was added to

a 10 m xtur di ate [e was
stirred for aﬁ guﬁiijgé ?prcﬁqg%ﬁét% 8p§@ﬁﬁ% H%Prdgplﬁtgt uer%lt0¥ E%Bﬁ'ﬁpg%us NaHCO3
sol n, Phases lefadlow ERVERG OBUETE MU AR e dRpdes|” alydfF afepsSteide foidhed wi th cH2Cl 2
(g.s.). The %@%agetg@g f was dried (MySO4), filtered and dried, yielding

7. 153g (94% Internmediate 93. c¢) Preparation of internediate 94 on N
\S* \ N' NU H11 ND PEA (0.4 nol) was added to a suspension of

intermedi ateT88eE 2 nol ) and 3 15 ami nobenzenenet hanol (0.2 nmol) in CHCL3
(1000 m) and stirred for 3 hours at 60 C. DI PE (1000 nl) and DI PEA (200 n)

wer e added tpo—the—st+++irag—treactton—mxtyre—Fhe—r ca%i of—xtture—was cool ed
to roomtenpgerature and hef¥;, stirring at roomterrpera{’tu/ugN over the weekend.
CH2C12 (500 |nil) and L3@/ 0 aqueous|sol uti ony ¥ni M~were added. The
precipitate was filté of f, shed witlh CH2Cl2 & H20 qagua destillata).
Q
N Q N .‘\\\\\L‘NH
\"\)'NH )/\7
HO ]
Co. No 24 Co. No. 25; .CoHF;0,;
NAN
%NH 7N \Nf NH
N e
N Q f
NH
Co. No. 26 CZHF302 Co. No 27
? /L—NH ?J\ /LNH
Co. No. 28; C2HF302 Co. No. 29
&_’N—th‘
=N
Co. No. 30, .CzHF302




20 The filter residue was crystallized fromEt OH and the resulting
precipitate was filtered off, yielding 20.14g (28% of internediate 94, d)
Preparation of internediate 95 on J" Pl N)~ O- 1i VI WO 2007/003525

PCT/ EP20061063555 -70 N2 was bubbled for 2 mnutes through a m xture of

i nt er medi awve Bdr(652015 nol ), 2- propynyl- 1, 1 -dinethybet/Bylioestss carbam c
acid (0.015 nol), diethylamne (0.015 q% Pd(PPh3)4 (0.00075 nol) and
copper (1) iodide (200 m) in triphenylp sphlne (0.0003 nol). The reaction
m xture was stirred overnight at 75 C. The reaction mxture was 5 filtered
and the filt EaigplsBsOl vent was evaporated. The residue was purified by colum
chromat ography over silica gel. The product fractions were collected and the
sol vent was Beppatatedomphendriesi due was recrystallized from CH3CN, vyi el ding
11.25 g (58% of internediate 95. e) Breparation of internediate 96 40 lon \
N~ | ~11QHNN ~ }i 4Amxturmern€diate 95 (0.032 nol) in MeCH
(250 mM) was hydrogenated with 1o e I'skel as a catal yst. After uptake
of H2 (g.s.), the catalyst was filtered off Jand the filtrate was evapor at ed.
The residue, nethanesul fonyl chl de (0.0884 nmol) and DI PEA (0.192 nol) in
DVMP (150 m) was stirred until was consuned. Then [51537-21-4]
(0.064 nol ) was added and the reaftion e was stirred overnight at 70
C, The solvent was evapor at ed. s purified by colum 15
chromat ogr aphy over silica gel. Thel product fractions were collected and the
sol vent N #N

A solution of intermediate 26 (0.00025 mol) in DMF (10 ml) was added dropwise to a
solution of HBTU (0.00075 mol) and DIPEA {0.0025 mol) in DMF (10 ml). The
solvent was evaporated and the residue was purified by reversed-phase high-

5 performance liquid chromatography (ammonium acetate-buffer). The product fractions
were collected and the compound was extracted as a free base, yielding 0.0276 g of
compound 7 (28%; M.P.: 201.9-203.3°C).

Table F-5

T}\I{/’//EN/

Co. No. 70 (from Int. 26a)

Example B7

Preparation of compound §

0
A solution of intermediate 28 (0.00229 mol) in DMF (100 ml) was added dropwise to a
solution of HBTU (0.00458 mol) and DIPEA (0.069 mol) in DMF (200 ml), while




was evaporated. The crude was used as such in next reaction step, yielding a
racemc mxture as internediate 96. f) Preparation of internediate 97
1104011 NH M I\ Ni HI Nlinternediate 96 was added to TFA/ CH7/Cl12/TIS
(49/49/2, 500 M) and then stirred at 40 C until the crude was consuned. The .
sol vent wes:evapszat ed. The crude was used as 20 suclrderom@xisss eacti on i
step, yielding a racem c m xture as i\A%ngzgrrredi ate 97 (TFA salt). Exanple A27
a) Preparation of internediate 98 R 007/ 003525 PCT/ EP2006/ 063555 -71
Brono-1, 1-di nethyl ethyl ester acetic acid (1 nol) dissolved in EtOH (500 m)
was added sirrrp Wi@eudyp EiR reddos oad @anaet whiihoN NH; 244010 (fml) ardri ne (3 ol )
and Et 3N ( | allowed to
ot o oot Sl T AP Rl RIS SR AN AU BN SR 0

evapor at ed Taﬁ@llet% %ﬁ?@%fﬂﬁﬁéedsphﬁé@h igkaprimnanes IRpdaronmfesaphit ur e was

re- exéI {j agt gemaohiviBseeitd buftel acﬁu@uusgq@ﬁtlﬁcryamuganéﬁo@ngt:Nogzlle(dﬁ%Cb mg)t :\laZEtho
was added porti o rate queous ayers until p .
Thi's mixt ur?e{f‘&/é%rﬂgl%ﬁ%{gf’dt@? gggz\ggghég‘? Enp(J% The” conbi ned

separated organic |l ayers were drled (Na2s&4) , flltered and the filtrate's
sol vent wasr&ARRIik 8t cobfibinds @k ik BRI aRbingd 18 shRXaNEmpidhe pr eci pi tate
was 10 filtered oflf andco\;/rrv{abghr(xadS wth he ar Thelg trgte S soneent was :
evaporated and IN HCl in 2-propanol (500 rﬂ) was added whil e cooling on an
ice bath. Thslealobvent was partially evaporated and again IN HO in

2- propa{‘bol (1200 M) was added while cooling on an ice bath DI PE (1500 m)

was added teo—+he-m—xtu e Fhe Pt CLI‘TJIL te—was IIIL cu of-f—and—washed with

Dl PE, yielding 152.38 781/i1)) of intgrnediate 98 aS)_am15 hydrochl #)ri c acid

salt (.1 1C). Exanple
~n

i

Cl N N

Co. No. 31; NMR: OK; CHN: OK; M.P.:
243.8-245.6°C

NJI\N N
. e
s’ N cl =~ N cl
Ny Q Ny ?
O ~

" Co. No. 33; NMR: OK; CHN: OK; M.P.-
283.9-285.6°C

Co. No. 32; M.P.: 258.6-259.7°C

Co. No. 34; M.P.: 239.4-240.9°C

Example BR

Preparation of compound 9



a) Preparation of internediate 99 OH N ~NH O Et 3N (0.152 nol) was added to a
m xture of internmediate 95 (0.015 nmol) in EtOH/ MeOH (1/1, 75 m). PVC 5% (3
g) was added under N2 flow. The m xture was stirred during the weekend under
HZ atnosphere (I atn). The precipitate was filtered, 20 washed with MeCOH
(gq.s.) andvOMe70ep3ss ). The sol vent was evapor at ed and tH@Ea/Ehos®635pF ocedur e
was repeated. The thus obtained resi duggéé/as purified by colum

chromat ography over silica gel (eluent: EtQAc). The product fractions were
collected and the solvent was evaporated, yielding 5.059 (75% of

i nt er medi at eA 9&Qutidy) ofPntep@dide BN(0AI022Ninel) ieDiVaR @00 610) WhsRiddéddkof@is®bAi not) and

| hter madt at LS CEBY BESDUBIESS o IEORsIRIguev i BIRAE (i, EmeT o ©f
| nt er medi at eSUggE0gEeady. nbiereqghen yaHengird vite Y MEeMEH f%ebeed was stirred

WO 2007100354 2refMeBBOURIIEESAP0 &P templran Q. eNBKtORE s@ler® YValevapbRtagotent was
m xture was

evaporated. The residu s_di sspl.ved .i 2C 2 20 . Thi

imahed 3t deutyg T Al B RGNS Wi e i sfioc o oo PR

sat urat ed adqeevwsiugoicstaemifethéhsdsardiradioor gemicelldcfand Wesotenteds (Na2SO4) ,
filtered and,bhg.ed!14eakudsas VRl &bk mid&l FnaHLof efRdirale sd 0 (used as

5 such in next reaction, ste Preparation o ter ia 10 N~NNH; A
sol ution of %ﬁslfaépqr?{?ﬁgMF@%P&-@%%@?@.Y@ Sryﬁtﬂ'{% LEW%TE%% PCL(EEH‘ %%O“?'i S

(49/ 49/ 2, 2@s52MC)wleongeiaied 9shaken for 3 hours at 30 C. The sol vent was
evaporatgd. The residue was purified by reversed phase hi gh-perfornmance
liquid c ronatg%:raphy (standar radient elution with NHAHCO3 buffer). The

d
product fractabens7 et @%Fﬂpéﬁli@dba%twﬁée prepases) apemdingdes the phpysriaeed eand
co- evapor at ethevipiidwing @pprevpiteng vierg ubehin the eblsed-CabiFsOg atangs fondikt r eact i on

step) of intghigdi s shitl-

15 Table F-7
7y h
Nl \ N?LNH ! X N)—NH
. Q ke @
Ve e
ohN\/\ | o)\/
, Co. No. 35; .CzHF302 Co. No, 36, .CzHF}Oz
NAiN N/‘T{I
N/ NS AN =N \ ol
= ¢l =
N N H N
)"\/Q N\é()
8]
Co. No. 37; M.P.: 205,8-296.7°C Co. No. 38: M.P.: 287.6-288.7°C
N’\P Nﬁ\jl—'—
% NH - o NH
{ : N o { : N a
K} W/O
NH NH
o] 0
Co. No. 39;M.P.: 288.7-290.1°C Co. No. 40; M P.: 298 .4-300.0°C




d) Preparation of internediate 102 11 N NH Il \ N~ N Crude internedi ate 101
(0.00206 nol) dissolved in DVF (50 mM) was added drop wise to a solution of
HBTU (0. 00824 nol) and DI PEA (0.0412 nol) dissolved in DMF (100 m). NI113 in
McOH 7N (20 ml) was added and the reaction mxture stirred for 15 15 m nutes
at room t ewpeneatwses The sol vent was evaporated. The resCdueonasssisssol ved

in MOH CH2A 2 (100 m, 10/90). NaHCGC3 ggsturat ed aqueous sol ution and H20
were added to the m xture and stirred Gver the weekend at room tenperature.
The aqueous _layer was extracted 3 tinmes with McOH CHA 2 (50 i 90) and
the conbined organic |aférs were dried (K2C03 anhydrous), filtered and the
sol vent was |evapor at e residue was purified by flash col um
chr omat ogr aphy over i ca g€l (¢l uent: fCHZClZ/(?N NH3 in MOH)/ MeOH
90/5/5). Theg product (fractiong” were collected and the solvent was

evapor at ed. {The resi due Aystallized{fromMOH the precipitate was
filtered off| and dri ed™{v , 80 C , vyielding 0.3234 g (38% MI'.:|233.9 C
to 234.1 O of inter fate 102. WD 2007/ 003525 PCT/ EP2006/ 063555 -[73-
Exanpl e A29 [a) "Preparatiog . iy dirale " I103 0TS T YX TUTT =T Ned

| nt er medi at %%Rgﬁzé? .mg 3!3?‘.?3%{{?’& {6625+t )—v i i (80

m). Methanesul fonyl chloride (0.00673 nol) was added. The reaction m xture
was stirred for 60 mnutes at roomtenperature. The resultant solution was

used in next pkgaskipgn 5 step as internediate 103, w thout further
61? Pre{
8}

purificati on,Syn o) %%Fn%&lm%ndrzof intermediate 104 \ NI

=N

5 A mixture of intermediate 37 (crude compound) and DIPEA (2.00 mL, 0.012 mol) in
10 mL of DMF was added dropwise to HBTU (0.284 g, 0.00075 mol) in 10 mL DMF,
After addition, the solvent was evaporated and the residues redissolved in 10 mL
CH,Cly/MeOH (9:1). Amberlyst A-26 resin (5.5 g) was added to scavenge acidic
components and the mixture was shaken for 24 hours. Filtration gave the crude product,
10 which was purified by column chromatograpy (silica gel, eluent CH,Cl,/MeOH, 15:1 to
50:1), providing 0.018 g of compound 42 (19 % from intermediate 35, LCMS: 91 % P).

Table F-8 lists the compounds that were prepared according to the above Example.

15  Table F-8

.,
INH

v

N NH N
b Ny
NN

N

Co. No. 44 Co. No. 45




HN N Crude internediate 103 (max. 0.000250 nol) in D PEA (max. 0.255 m) and
DVF (4.7 m) was added to 1, 1-dinethylethyl ester 1-piperazineacetic acid
(0.0005 nmol). The reaction solution was shaken for 24 hours at 65 C. The
sol vent was evaporated, yielding crude internediate 104 (used in next
reacti on stvepoomiotreut further 10 purification). c) Prepar/aprioososs$ss
internmediate 105 ~NOH HzN \ N Il )II 91 N I nternedi ate 104 (max. 0.00025
nol ; crude residue) was taken up in a mfture of TFA/ CH2CL121TI'S (5 m;

49/ 49/ 2). The reactijon mxt ure was shaken for 24 hours at__room t enpe ature
The sol vent |was evapor at a’%}ﬂ‘@*l di ng cruEIe i nt er nedi at 5 (TFA sal used
in next readtion step hout,,f urt her ification). 15 , 2007/ 00352
PCTBP2006/ 063555 - 74-/Exanpl ey A30 a) Pr epar ati on of inter diate 106f NON N
ri OH A mxtjure of internmediate. 1 (0.015{mol), trislp-[(1, 1:4,5 1) (1

E, 4E) -1, 5-di|phenyl - - pent adi eén- 3-one] ] di - pal | g m (0. nmol ),
1, 1' - bi s(di ghcnyl ph i fgrrocene (0015 nol fcakarytic quantity)
and Zn(CN)2 |(200 m) in ! was heated for 2 5 hoursfatY80 Cin a mcyowave.
The reacti on--m-Xt-ur-e- V\as\«nnrnd i-nt-o--H2Q--Thi-s mvan was--ext-r-act-edi{ Wi t h
Et OAc. The separ at ed orcg:amomd ayer was washed 3 ti n€es. No.47

\\I/NH ; NYN

or

r
T

\/N ot
Co. No. 48 Co. No. 49
c ‘\\\OH Q
" HN
:w ne
Ny N Ny -NH
“/\%\Nr N’\;\'/
Co, No. 50 Co. No. 51
Q
A~

BN O

N

N'/\\)(i\NH
N NH IE}I)*N
Y

N

2N
Co. No. 52 Co. No 53
Q
H f
N
\/N
! R AN NH
T Y

Co. No. 54 Co. No. 55




H2O, dried (MgS™), filtered and the sol vent was evaporated. The residue was
suspended in CH3CN. The precipitate was filtered oft, washed with CH3CN and
dried (vucuo, 50 C), yielding 6.2 g (54% MP.: 171 Cto 174 'C) of
internedi ate 106, b) Preparation of internediate 107 NON N N HzN CH 10 A

m xture &fo bdot/suserdi ate 106 (0,0032 nol) in NH3 in M @dT(EPID:E)sNAS

hydr ogenat ed wi th Raney Ni ckel (0.050 8%) as a catalyst. After uptake of H2 (2
equiv), the catalyst was filtered of f°°6ver dicalite and the filtrate was
evaporated, yielding 0.970 g (98% cryde was usaj as such in next reaction
step w t hout further pur|0f| tion) of lintermediat® 107. c) Preparation of
intermedi afe 108 r~~N_MNNH-(JB~ N/ OH 15 McOH (107 {ier hen a 10% Na2C3
aqueous sojution (10 ) wefie added tofa mxture of interyediate 107 (0.0032

nmol) in CHRCI2 (30 m). Bis(1, 1-dinethylethyl) d (0,0042
nmol) in CHRCl 2 (10.1) was d drop wise to t and
stirred fof 1 hour room erature.j CH2Cl 2 o the

reaction mxture. ext't action, the separate dried 20
(MS™), fyjltered and & sol vent was @vapor at ed, ’iel ding 0.74 g (%7% MP.:
167 C to 69 C)-ef-i-nternedi-ate-108:-WO-2007/ 0035257PCT/ EP20061063555 - 75-
d) Preparation of int@riedi@te 109 1~~1V N k N i Co>Noyyy

HO
NH
NH
N7
PN
Cl N7 N
H

Co. No. 71 (from Int. 37a)

Example B10
Preparation of compound 43

/)——

O
5 A mixture of intermediate 44 (crude compound) and DIPEA (1.27 mL, 0.0075 mol) in
10 mL of DMF was added dropwise to HBTU (0.284 g, 0.00075 mol) in 20 mL DMF.
After addition, the solvent was evaporated and the residues redissolved in 10 mL
CH,Cly. Amberlyst A-26 resin (5.5 g) was added to scavenge acidic components and
the mixture was shaken over the weekend. Filtration gave the crude product, which was
10 purified by column chromatograpy (silica gel, eluent CH,Cl,/MeOH, 15:1 to 20:1),
providing 0.021 g of compound 43 (21 % from intermediate 42, LCMS: 90 % P).

Table F-9 lists the compounds that were prepared according to the above Example.



H NO / DI PEA (0.0086 nol) was added to a m xture of

(0. 00086 nol

nol ) was added portion

1, 1- di met hyl

) in extra dry DVF (50 m).
W se over

et hyl ester (3-al anine

chloride (0.
N-

i nternedi ate 108

Met hanesul f onyl

3 hours to the reaction m xture.
hydrochl ori de (0.00258 nol) was added to

00325
nmet hyl -

t he reacti Q@ pxose and stirred for 24 hours 5 at 60 Cpclg80b¢eAt was

evaporated. The concentrate was washed with H20 and t hen
Na2CO3 5% aqueous sol ution.

The separat€® organic | ayer was

washed 2 ti

filtered and the sol vent was evaporated, yielding 0,490 g (crude was
T&ggggion step without further purification) of internediate 109,

such in next
e) Preparati

(0. 00086 nol,

on O

internediate 110 NON \
r‘rlldle n-a 501/4 TEA in CH2Cl 2 solution (AnJﬂ\

Was

mes with

dried (MgSOM4),

used as

~eNN H N ~N~-OH O Internedi ate 109
10

stirred overnni ght at ro ﬁ?\@ erature. T
co-evaporat%d 2 ti Wh-t-H . The r
hi gh-perforngance |iguid chro gr aphy
NHAHCO3 buf fier). Thel\product actions
evapor at ed and co-evaporated wit h DVF,

31 a) Prep
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0. 0125
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ct ed,
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( D
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Co. No. 64

Co. No. 72 (from Int. 44a)




di chl orobi s(tti phenyl phosphi ne) pal | adi um (0. 000625 nol ), copper(l) iodide
(0.000625 nol) and tri phenyl phosphine (0.0025 nol) in DVF (125 nml) was
prepared. N2-gas was 20 bubbl ed through the solution for 5 mnutes while
stirring and then the solution was WO 2007/ 003525 PCT/ EP2006/ 063555 -76
stirred oveonhghisas 60 C (nitrogen at nosphere). Then HQ/EdDomdepsshas added
and the solvent was evaporated till drypness. The residue was purified by
flash col unm chromat ography (cluent: 'Cl2/ Et OQAc from 100/0 to 0/100). The
product fractions were collected and the solvent was evaporated. The residue
was di ssol vedxighiEB113CN 5 and the solution was stirred during the weekend
(yellow precipitate), The precipitate was filtered off, washed with CH3CN
and dried, yi®Rkeghiratpndf2omgoundd3% of internediate 111, b) Preparation of
intermediate 112 OH N' N HN A mxiure of internediate 111 (0.00951 nol)
in MOH (250 m ) was hydrogenat ed 50 Cwith Pt/C 5% (0.5 g) as a
catalyst. After 2 days (uptake of |2 Jequiv H2), the 10 catalyst was filtered
off and the filtrate was evaporafed. Thewm xture was evaporated till dryness
DZEEX

and the residue was washed wt nanch dried (vacuum . The residue was
di ssolved in CHICN and the sol G$ d overnlght to 0 C. The
resulting yellom/precipitate was Filte yleldlng 3.9154 g (91 %
MP.: 89.3-91.7 O, internediate 11 mle A32 a) Preparation of

i nt er medi at eAlsmBltleJY@:f mepnmateu(lﬁaﬂ ONJOR25 mowrslab/mﬁlaﬁﬂbwas #ided dapied 1 (0. 0125
nol ), 3-butyaydiotiod ofHBEY (Y D@I7BY no®she DIERA p@0H 7 mol) in DMF (10 ml). Upon

addition, the reaction mixture was stirred for one hour at room temperature. Na;CO;

5 was added and the mixture was stirred for 2 hours at room temperature, then filtered.
The filtrate's solvent was evaporated. The residue was taken up into THF (10 ml).
Amberlyst™ A26 OH (7 g) was added and the mixture was stirred at room temperature
for overnight. The resin was filtered off, washed with a mixture of CH,Cly/MeOH 10/1,
and the filtrate's solvent was evaporated, The residue was purified by flash column

10 chromatography over silica gel (eluent: CHClz/MeOH mixture). The product fractions
were collected and the solvent was evaporated, yielding 0.0077 g (99% by LCMS) of
compound 73.

Example B12

Preparation of compounds 74 and 75

Il H

" "
s &5
AN 2N 0.85HCI
Compound 74 Compound 75

15 Intermediate (0.002 mol) dissolved in DMF (50 ml) was added drop wise to a mixture
of HBTU (0.004 mol) and DIPEA (0.040 mol) in DMF (200 ml). The solvent and
DIPEA were evaporated. The residue was triturated under MeOH (50 ml). The
precipitate was filtered off and washed with MeOH, H,0 and then MeOH again. This
filter residue was triturated under NaHCOj; 10% agueous solution overnight. The

20 precipitate was filtered off and washed with MeOH, H,0 and then MeOH again. This -
residue was dried (vacuo, 65 °C), yielding 0.7343 g (100%; LCMS: 96%; MP : >350
°C) of compound 74. A part of compound (0.050 g) was dissolved in 6N HCl in 2-
propanol (15 ml). The mixture was sonicated for 1 hour and then stored overnight in




acid (0.01875 nol), diethylamne (0.1875 nol),

di chl orobi s(tri phenyl phosphi ne) pal | adi um (0. 000625 nol ), copper(1l) iodide
(0.000625 nol) and triphenyl phosphine (0.0025 nol) in DMF (125 nm) was
prepared. N2-gas was 20 bubbl ed through the solution for 5 mnutes while
stirring awod Zémnifzke sol ution was stirred overni ght arcH@rfdmizissogen
at nosphere). Then nore 3-butynyl-1,1- dinmethylethyl ester carbamc acid
(0.001875 nmol) was added and the sol utidh was continued stirring at 60 C
(nitrogen atnosphere). Then H20 (20 m) was added and the solvent was

evapor at ed t ifelfrigliey @S recii@ic O3 iflleRd WarSind BitdivahRdc DU viligheekend with 25

McCOH. The pregipit I ed off, (yello wder ieldl 2.19 g (LCVS
94 % P) of fﬁ%@h@@?‘éﬁ%&wé?ﬁm@%‘weﬁt“8114“?/&8@8?’?? ?ng'ﬂ%t @/a lHglqgo evapor at ed
and the residue WO 2007/003525 PCT/ EP2006/ 063555 -77 was purified by flash
chr onmat ogr apByaniele Bédt : CH2C12/ Et OAc from 100/0 to 0/100). The product
fractions were coll ected and the sol vent was evaporated. CH3CN was added to
the residue an@PaHENHIEPHPENRLS triturated overnight (yellow precipitate).
The precipitate was filtered off, nyielding another 3.35 g of internediate
113 (total. yield: 99 5 % MP. ~4:160.3 C). b) Preparation of
internediate 114 ~oc ON NI N A nmi xtupé of intermediate 113 (0.0075 nol)
in MOH (150 m) was hydrogena& wi-&h (€ 5% (1 g) as a catalyst in the
presence of H2 (375 nml). After ayk At he tatalyst was filtered off and the

filtrate was evaporated. CH3CN was Hadde ahd this solution was stirred at
roomtenperature. After 24 hours a white Pprecipitate was filtered off and 10
dried, yiel diangliod 22@tgmedoicYnamitid0s2smbl)dy DMER10 nilBFagadlis8dipp@)seod

| nt er medi At eq dddyon, & HIETGRROGSOhobfank P ERT.OHETMABRATRIE (R ml}f €pBRaLi on Of

conpounds 1 1 , i , _
addition, the reaction mixture was stirred for 30 minutes at room temperature. Na;CQs

(2 g) was added and the mixture was stirred for 2 hours at room temperature, then
filtered. The filtrate's-solvent was evaporated. The residue was taken up into
THF/MeOH 10/1. Amberlyst A26 OH resin was added and the mixture was stirred at

10 room temperature for 24 hours. The resin was filtered off and the {iltrate's solvent was
evaporated. The residue was purified by reversed-phase high-performance liquid
chromatography. The product fractions were collected and the solvent was evaporated,
yielding 0.031g of compound 76.

15 Example B14

Preparation of compound 77

jup!
o 1”/ﬁ

N
A mixture of intermediate (max. 0.00102 mol) in DMF (50 ml) was added dropwise to
a solution of HBTU (0.00306 mol) and DIPEA (0.0306 mol) in DMF (300 ml). The
reaction mixture was stirred for 1 hour at room temperature. The reaction mixture was
concentrated and the residue was partitioned between CH;Clo/NayCOj solution (2x).
20 The separated organic layer was dried (MgSQy), filtered and the solvent was
evaporated. The residue was purified by reversed-phase high-performance liquid
chromatography (buffer NH4HCO3), yielding 0.060 g (13 %; M.P.: 246-249 °C;
LCMS: 99 %) of compound 77.




~N~ N~ ~ Il H N, NYNH ~F>v~NH N'N N~,. N conpound | conpound 2 To a m xture
of crude internediates 4a and 4b (ratio "70:30 according to LCVM5, 15 0. 00075
nol in total) in DMF (20 m), DIPEA (0.018 nol) was added. This solution was
added dropwi sc to a m xture of HBTU (0.00225 ne]) in DM (10 m ). The

sol vent wawoevaposated. A m xture of water and a sat ur aberePuEBESsS0di um
carbonate solution (50/50) was added. Ega m xture was extracted with

MeOH CH2C12 (10/90). The organic phase’fas separated, dried (anhydrous

pot assi um carbonate), filtered and 20 the sol vent was evaporated. The residue
was purifi edpkamplewes sed- phase hi gh- performance |iquid chromatography
(ammoni um acetate-buffer) providing 0.0038 g of conpound | (LCMS: 99%;

M P.: 267.5- 26@pB8Qjonarido@p@08T8g of conmpound 2 (LCMS: 99% P; NVR
(Z)-geonetry confirnmed). WO 2007J003S25 PCT/ EP2006/ 063555 -78- Exanple B2
Preparation of conmpound 3 NJ ML N U DI PEA (10-30 equiv) was added to a
solution of intetnediate 7 (0.00025 ﬁn* in DMV (10 m ). The solution was
added dropwi se to HBTU (3 e uiv io (Y0 m). Next, the solvent was
evaporated and the residue purified by reyersed- phase hi gh 5 perfornmance

| i quid chromat ography (amoni um acef at e- pufjfer) and desalted with TFA

buffer, yielding 0.011 g of conpoun §‘a TFA salt (. C2HF3X2). Table F-2
lists the conpounds that were preparéﬁﬂhccordlng to the above Exanple The

f ol :c IOWI ng abpteNiiRbnQRt fo%oslﬁﬁagl) 'd&sél{?&iéﬁ @)WII?%O ml%"a'Eé&h%d%hﬁﬂdﬁe foor the 10
trifluor Oace%‘n?&t&res?IP{ETL}_' OOlbngB angblliEIA 06&3%(;1)01116}%\49 (?(?0 ml). 7N NH;

in MeOH (20 i) was added to the reaction mixture and stirred for 15 minutes. The

s solvent was evaporated. The residue was dissolved i CH,Cl;, NaHCO; saturated
aqueous solution was added and then stirred overnight at room temperature. The
organic layer was separated and the solvent was evaporated. The residue was purnfied
by flash column chromatography over silica gel (cluent: from 100% CH,Cl; to
CH,Cl/MeOH/7N NH; in MeOH 95/2.5/2.5). The product fractions were collected

10 and the solvent was evaporated. The residue was crystallized from CH3CN, yielding
0.1513 g (66%; LCMS : 100%; M.P. : 266.9 °C to 268.1 °C; NMR confirmed
structure) of compound 78.

Example Bi16

Preparation of compound 79

/N
(\\K

HN\___ N
15 Crude intermediate 75 (0.00057 mol) dlssolved in DMF (10 ml) was added drop wise
to a mixture of HBTU (0.000170 mol) and DIPEA (2 ml) in DMF (20 ml). When all
intermediate was consumed, the reaction mixture was quenched with NH3y/MeOH
saturated solution (5 ml). The solvent was evaporated (vacuo). The residue was
purified by reversed phase high-performance liquid chromatography, yielding 0.030 g
20 (NMR confirmed structure) of compound 79.




Table -2 N NNH)NHi N~N/\ NI'\ N ~ QNOO \\ N~ G Co. No. 10;
. C2HF302; M P.: 257.3-- CO No. 1 1; .CZHF302 258.9°C ~}--Nil o N*--~ o \/ H
Co. No 12, .C2HF302 Co. No. 13; .C7HF302 WO 2007/003525 PCT/ EP2006/ 063555

-79 Ho/,,. Il H -~YN\ N-NH LJf ~~ NlNN/\ N \' / NNj NFI OCo. No. 14,
. C2HF302 Ggo :Moyoodns - C2HF302 | ~NI N N PCT/EP2006/063555
-03-
Example B17

Preparation of compound 80

HNAE
NN
PN

N N

H

A solution of intermediate (max. 0.00025 mol) in DMF (10 ml) was added dropwise to
a solution of HBTU (0.000750 mol) and DIPEA (0.01176 mol) in DMF (10 ml). Upon
addition, the reaction mixture was stirred for 30 minutes at room temperature. Na;COs
5 (2 g) was added and the mixture was stirred overnight at room temperature, then

filtered. The filtrate's solvent was evaporated. The residue was taken up into
THF/MeQOH 9/1 (10-15 ml). Amberlyst™ A26 OH (6-7 g) was added and the mixture
was stirred at room temperature for 24 hours. The resin was filtered off and the
filtrate's solvent was evaporated. The residue was purified by reversed-phase HPLC.

10 The product fractions were collected and the solvent was evaporated, yielding
compound 80 {(8mg; LCMS: 93%).

Example B18

Preparation of compound 81 and 82

HO/\l/i\ HO/QYEL\
NH \H NH NH
N%IN N"'/'\Fi
NJ“N S N‘JQ'.N =

A | H |
P P~
N

N

Compound 81 compound §2
Intermediate as a mixture (0.01 18 mol) was suspended in DMF (200 ml). This
suspension was added drop wise to a mixture of HBTU (0.0472 mol) and DIPEA (123
15 ml) in DMF (100 ml). The reaction mixture was quenched with 7N NH; in MeOH.
The solvent was evaporated and the residue was suspended in H2O. The precipitate
was filtered off and the filter residue was dissolved in CH,Cly/MeQOH. Silica was
added to the solution and then the solvent was evaporated. The residue was purified by
column chromatography over silica gel. The product fractions were collected and the
20 solvent was evaporated. the residue was then purified by chiral reversed phase high-
performance liquid chromatography. The 2 product fractions were collected and the
solvents were evaporated, yielding 0.560 g of compound 81 (S-configuration) and
0.250 g of compound 82 (R-configuration).




N)-NH\ N.\NH N 9 NN- N XI'TYN.T~ H Co. No. 16; .C2HF30, Co. No. 65 /~N
F

- N'
CpNi N~N/ y-NF N_ Co. No. 66 (fromliInt. 7a) Co. No. 67 fromliInt. 7b
NN~ 4H N 6N ry® NN NY: H~N Co. No. 68 (fromliInt 7c);.HClI Co. No. 69
Exanpl e B3 Preparation of conmpound 4 ~N N N N/ N O A solution of
i nt er redi afe 2800852000125 nol) in DMF (10 m) was addededropwic®3ise a
solution of HBTU (3 equiv) and DI PEA (3Q equiv) in DVF (10 m). Next, the
sol vent WD 2007/ 003525 PCT/ EP2006/ 063558+ so-

Example B19

Preparation of compound 83

Oy
Y

Intermediate (0.0006 mol) was added dissolved in extra dry CH,Cl; (20 ml) and
degassed with N» for 5 minutes. 1,3-dimethyl-2,4,6(1H,3H,5H)-pyrimidinetiione
(0.0018 mol) and then Pd(PPhs)s (0.035 g) were added to the reaction mixture and
5  stirred for 24 hours at room temperature (N; atmosphere). Na;COs 10% aqueous

solution and CH,Cl,/MeOH (90/10) were added to the reaction mixture. The resulting
biphasic mixture was filtered and the precipitate was kept. The organic layer of the
biphasic filtrate was separated and the agqueous layer was extracted with 3 x 50 mL
CH,Cly/ MeQOH (90/10). The solvent was evaporated and the residue was triturated with

10 CH;CN at 80 °C for 2 hours. The precipitate was filtered off, combined with the
precipitate obtained above and dried, yielding 0.1593 g (70%; LCMS : 96%; M.P. :
306.1 °Cto 307.7 °C; NMR confirmed structure) of compound 83.

Example B20

Preparation of compound 84

NH
N”/’\iN
BNP NN
i |
o
N

A solution of intermediate (max. 0.00025 mel) in DMF (10 ml) was stirred. DIPEA

15 (0.011 mol) was added. The resultant solution was added dropwise to a solution of
HBTU (0.000750 mol) and DIPEA (0.01176 mol) in DMF (10 ml). After one hour, the
solvent was evaporated. The residue was taken up intoc CH,Cla/MeOH 9/1.
Amberlyst™ A26 OH (6-7 g) was added and the mixture was stirred overnight at room
temperature. The resin was filtered off and the filtrate's solvent was evaporated. The

20 residue was purified by reversed-phase HPLC, yielding 0.030 g (27% over all steps) of
compound 84.




was evaporated and the residue purified by reversed-phase high-performance
liquid chromatography (ammoni um acetate-buffer) and desalted with TFA
buffer, yielding 0,0003 g of the macrocycle (conmpound 4) as a TFA salt
(.C2HF302) . 5 Table F-3 lists the conmpounds that were prepared according to
t he above ww®anploesszs The fol | owi ng abbrevi ati ons were usgdrirrobdiasdisabl es
C2HF302 stands for the trifluoroacetate_salt. Table F-3 10 N~N* N T 1 HN
NJNN NHOCo No 17;;J.CHF30 2 Co Ro. 18 C2HF302 H PIN.J( NN HI NH
Co. No. 19; .C2HF302 Exanple B4 Preparation of conmpound 5 N N N )-NH N
HNN H A Sgkéﬂﬂié]g)ﬁgpf internediate 16 (0.000125 nol) in DMF (10 nl) was
added dropwi se to a 15 solution of HBTU (3 equi v) and DI PEA (30 equiv) in
:DMF (10 ml) . Priexdtiontoliecispdund 86

W

o]
Intermediate (0.00038 mol) in DMF (80 ml) was added drop wise to a solution of
HBTU (0.00114 mol) and DIPEA (0.0019 mol) in DMF (80 ml). 7N NH; in MeOH
(50 ml) was added to the reaction mixture. The solvent was evaporated and the residue
5 was purified by reversed-phase high performance liquid chromatography (standard

gradient elution with NH4OAc buffer). The product fractions were collected and the
solvent was evaporated. The residue was partitioned between CH>Cl; and Na,CO3
10% aqueous solution, The separated organic layer was dried (MgSOa4), filtered, the
solvent was evaporated and co-evaporated with CH3CN, The residue was dried,

10 yielding 0.033 g (23%; LCMS : 99%; M.P. : 240 °C to 241 °C; NMR confirmed
structure) of compound 85.




was evaporated and the residue purified by reversed-phase high-performance

Il iquid WD 2007/ 003525 PCT/ EP2006/ 063555 -81 chromat ogr aphy (amoni um
acetate-buffer) and desalted with TFA buffer, yielding 0,0004 g of the
macrocycl e (conmpound 5) as a TFA salt (.C2HF302). Table F-4 lists the
conpounds whado7messes prepared according to the above Examqpeez0ocheisse fol | ow ng
abbrevi ati ons were used in the tables C2HF302 stands for the

trifluoroacetate salt. ']"able F-4 ~~"%4 NI NiJ-NH N/ | *Nhl MHN N\
H Co. No. 20; .C2HF302 Co. No. 21; .C21-1F302 HN N"~/ ~HN NONNN O

Np- N~v H 11 €anpdNad 2ntif&abi302 Co. No. 23 to Exanple B5 Preparation of
conpound 6 H N~ N N The crude solution of internmediate 21 (0.00025 nol) in
DMF (10 m) was _added, dropwi se to a solution of HBTU (0.00075 nol) and DI PEA
(0. 0100 cool 3<g-mgdkodsy o

5 The HPLC gradient was supplied by a Waters Alliance HT 2790 system with a
quaternary pump with degasser, an autosamplér, columnheater set at 40°C and DAD
detector, Flow from the column was split to a Waters 996 photodiode array (PDA)
detector and a Waters-Micromass Z{Q) mass spectrometer with an electrospray
lonization source operated in positive and negative ionization mode. Mass spectra were

10 acquired by scanning from 100 to 1000 in 1 second using a dwell time of 0.1 second.
The capillary needle voltage was 3 kV and the source temperature was maintained at
140 °C. Nitrogen was used as the nebulizer gas. Data acquisition was performed with a

Waters-Micromass MassLynx-Openlynx data system,

1S Method i:
Reversed phase HPLC was carried out on a Xterra MS C18 column (3.5 mm, 4.6 x 100
mm) with a flow rate of 1.6 ml/min. Three mobile phases (mobile phase A 95% 25mM
ammoniumacetate + 5% acetonitrile; mobile phase B: acetomtrile; maobile phase C:
methanol) were employed to run a gradient condition from 100 % A to 50% B and 50%
20 Ciun 6.5 minutes, to 100 % B in I minute, 100% B for 1 minute and reequilibrate with
100 % A for 1.5 minutes. An injection volume of 10 ulL was used.

Method 2:

Reversed phase HPLC was carried out on a Chromolith (4.6 x 25 mm) with a flow rate
25 of 3 ml/min. Three mobile phases (mobile phase A: 95 % 25 mM ammoniumacetate +

5 % acetonitrile; mobile phase B: acetonitrile; mobile phase C: methanol) were

employed to run a gradient condition from 96 % A, 2 % B and 2 % C, to 49 % B and

49 % C in 0.9 mimutes, to 100 % B in 0.3 minutes and hold for 0.2 minutes. An

injection volume of 2 ul was used. Cone voltage was 10 V for positive ionization mode
30 and 20 V for negative ionization mode. '

Method 3.
Reversed phase HPLC was carried out on a Xtetra MS C18 column (3.5 mm, 4.6 x 100
mm) with a flow rate of 1.6 ml/min. Two mobile phases (mobile phase A

35 methanol/H20; mobile phase B 0.1 % formic acid) were employed to run a gradient
condition from 100 % B to 5 % B 12 minutes. An injection volume of 10 uL. was used.




m ). The sol vent was evaporated, then this fraction was purified by

rever sed- phase 15 hi gh-performance |iquid chromat ography (amoni um
acetate-buffer) and desalted with TEA buffer. The product fractions were
coll ected and the solvent was evaporated, vyielding 0.0149 g of compound 6
(15% M P.w026810835264. 3C). WD 2007/ 003525 PCTI RP2006/ 0685/ Boos82ss3abl e F-5
lists the conpounds that were prepared according to the above Exanple. The
fol |l owi ng abbreviati ons were used in t é’t abl es . C2HF302 stands for the
trifluoroacetate salt. 5 Table F-5 N~ N NH N~NH 14N L~y /N ..p~~Nl NH N
FO Co. No. 2&.&044No. 25; .C2HF302; N'N NG | \ JLNH NNN OM Co.

No. 26; .C2 Eeverseg phas[c\I?IPL% was carneg out 3n a W%MIODQIA%C colum1|r1_"\!1 6x50
mm) with a flow rate of 2.6 ml/min. A gradient run was used from 95 % water and 5 %

acetonitrile to 95 % acetonitrile in 6.80 minutes.

Method 5:Reversed phase HPLC was carried out on a SB-C18 Crt column (2.1 x 30
mm, 1.8 um) with a flow rate of 5 ml/min. A gradient run was used from 95 % water
and 5 % acetonitrile to 95 % acetonitrile in 2 minutes.

10
Table : retention time (RT in minutes) and molecular weight as the MH™

Comp.| Method
No. | LCMS | Rt |MH+
Int. 2 3 11.04 | 433
Int. 23 1 5.38 433
1 1 402 386
2 1 432 422
8 1 4,73 390
11 3 547 516
13 3 3.7 418
14 3 4,32 432
15 3 3.58 430
16 3 3.78 430
9 1 | 463 | 445
36 3 3.83 445
7 1 4.66 390
0 1 4.86 404
4 3 4,21 391
17 3 431 405
23 1 409 502
24 3 8.28 432
25 3 7.45 446
26 3 7.63 444
28 3 7.63 430
30 3 7.63 418
31 3 2.07 423
32 1 4,99 438
37 1 552 493
38 1 5.79 450
390 1 5.45 464
40 1 4.95 464
41 1 5.32 479
33 1 5.46 424
34 1 576 438
42 4 1,876 | 375




41 Co. No 28; .CZHF302 Co. No. 29 F N NN ON N Co. No 30; .C2HF302 WO
2007/ 003525 PCT! FP2006/ 063555 -83- Exanple B6 Preparation of conpound 7 N
Hd N [iM N-, N,~ NA solution of internediate 26 (0.00025 not) in DWVF (10
nil) was added dropwise to a solution of HBTU (0.00075 nol) and DI PEA
(0.0025 nowo in7dk25(10 m ). The solvent was evapor at egcgigdohes3kesi due was
purified by reversed-phase high 5 performance |iquid chromatography (ammoni um
acetate-buffer). The product fractions “Rere collected and the conmpound was
extracted as g-ree bhase, yielding 0.0276 g of conpound 7 (28% MP,:

201. 9- 203. 3C) .| Coatp. eMEthwd |i g{to M¥+N NN Co. No. 70 (fromint. 26a) Exanple
B7 Preparation Oo.coiatdasd
43 4 1.618 | 390
44 4 2.018 | 3889
45 4 2.346 | 465
46 4 1.969 | 405
47 4 2.01 | 389
48 4 2.091 | 403
49 4 1,957 | 403
50 4 2.008 ) 431
51 4 1.932 | 429
52 4 1.881 | 444
53 4 1.808 | 417
54 4 2.007 | 403
55 4 1,922 | 429
56 4 2.005 | 415
57 4 1.895 | 458
58 4 1.665 | 445
59 4 1.739 | 418
60 4 1.717 | 459
61 4 1.618 | 430
62 4 1.656 | 430
63 4 1.663 | 390
64 4 2.055 | 466
73 4 1.52 | 431
74 3 642 | 363
75 3 6.42 | 363
76 4 1.79 | 392
77 1 4.32 | 445
78 3 468 | 432
79 2 0.95 } 417
66 5 0.571 | 462
65 1 548 | 418
70 4 1.98 | 407
71 3 7.64 | 457
72 4 2.028 | 481
80 4 1.893 | 389
83 1 4.08 | 376
84 1 4.37 | 445
81 4 1.338 | 406
85 1 3.86 | 376
67 3 4.53 | 404
68 3 450 | 418
69 1 5.20 | 459

Table : retention time (RT in minutes) and molecular weight as the MH




N~ N NIl IN U A solution of internediate 28 (0.00229 nol) in DW x(100
m) was added dropwise to a solution of HBTU (0.00458 nol) and DI PEA (0. 069
rnol) in DMF (200 m), while R O 2007/003525 PCT/ EP2006/ 063555 84 stirring
vigorously. The reaction was quenched with 7N NH3/ MeOH (50 m) and stirred
for 30 m myg ee@szsoom tenperature. Next, the sol vent was/pevaposaised. The
resi due was purified by reversed-phase hi gh-performance |iquid chromatography
(amoni um acet at e-buffer) and subsequentTy crystallized from CH3CN, vyielding

0.328 5 g (37% _LCVB. 99% P; MP. - 257.3-258.9 C) of conpound 8. Table F-6
lists the co Mektatd weye ﬁﬁﬁpPrEd according to the above Exanple. Table
F-6 10 H O No- NLCMSQ i C_HN\ "-NH Co, No. 31 NVR OK; CHN K
MP.: Co, No.l 3%y M.Pa: 258eH{258. fOC 243.8-245.60C /N NG-N --NHNII N C N
C NN N 0- §O0Nog 336 402K CHN: OK; M P.:

35 3 6.19 | 457

12 3 6.78 | 414

18 3 4.24 | 415

|19 3 4.5 | 458

5 3 4.95 | 403

20 3 5 417

21 3 5.02 | 429

22 3 454 | 472

27 3 7.23 | 456

29 3 7.1 | 471

Optical rotation:

The optical rotation was measured using a polarimeter. [a]p° indicates the optical
5  rotation measured with light at the wavelength of the D-line (589 nm) of sodium at a
temperature of 20 °C. Behind the actual value the concentration and solvent of the

solution which was used to measure the optical rotation are mentioned.

Comp. | [a]p® concentration solvent
No,
72 | 17.08° C =745 mg/5 ml DMS0
71 -3.89° C=7.71 mg/5 ml DMF
60 | -17.30° C=10.35 mg/5 ml DMF

10 SFC-MS methods:

Analytical SFC system from Berger Instruments (Newark, DE, USA) consists of a dual
pump control module (FCM-1200) for delivery of carbon dioxide (CO») and modifier, a
thermal control module for column heating (TCM2100) with temperature control in the
range 1-150 °C and column selection valves (Valco, VICI, Houston, TX, USA) for six

15 different columns. The photediode array detector (Agilent 1100, Waldbronn, Germany)
is equipped with a high-pressure flow cell (up to 400 bar) and configured with a CTC
LC Mini PAL auto sampler (Leap Technologies, Carrboro, NC, USA). A ZQ mass
spectrometer (Waters, Milford, MA, USA) with an orthogonal Z-electrospray interface
is coupled with the SFC-system. Instrument control, data collection and processing

20 were performed with an integrated platform consisting of the SFC ProNTo software
and Masslynx software.



Co. No. 34; MP.: 239.4-240.9C 2819-285.60C Exanple B8 Preparation of
compound 9 N N N N ~J WO 2007/ 003525 PCT/ EP2006/ 063555 -85 A sol ution of
intermediate 30 (0.00229 nol) in DWF (100 mM) was added dropwi se to a
solution of HBTU (0.00458 nol) and DI PEA (0.069 nol) in DVMF (200 nil), while
stirring wygaiowsisys The reacti on was quenched with 7N nH3EMbe@ss50 ) and
stirred for 30 m nutes at roomterrperat Next, the solvent was evaporat ed.
The 5 residue was purified by reversed- éﬁase hi gh performance liquid

chr omat ogr aphy (anmoni um acetate-buffer). The desired fractions were

coll ected and the solvent was evaporated. The aqueous concentrate was
extracted w CH2Cl 2. The extract's solvent was evaporated, yielding 0.296
g (29% yeIIMtals; LCVS: 98% P; MP.: 250.4- 252.1 C) of conpound 9. |10
Tabl e F-7 |iSiGMheacanmundsn b REIRAMCELEY epaolenhngE¢bx diomym} with hdoabove
Exanpl e, Thr%tefo%'n%%gmpg{o%m gﬁas oWﬁ‘%:ﬁla‘ééﬁdcb” rﬁd@,ﬂesfﬁme%sz C2HF302 st ands

for the tilluoroacetate s ~~N N~ i /' NN ~N
rN Co. No. 3%opancomisonings2 Ng: prcgglaml@g pespemployed to run a gradient condmon
from 10 % B to 40 % B in 18 minutes to 50 % B in 2 minutes and hold B for 2 minutes.

Column temperature was set at 50 °C. Backpressure was maintained at 110 bar,

Method 2:SFC-MS was carried out on a CHIRALCEL QJ-H column (500 x 4.6 mm)
10 with a flow rate of 3 ml/min. Two mobile phases (mobile phase A: CO, mobile phase
B: methanol containing 0.2 % 2-propylamine) were eraployed to run a gradient
condition from 10 % B to 40 % B in 18 minutes to 50 % B in 2 minutes and hold B for
2 minutes. Column temperature was set at 50 °C. Backpressure was maintained at 110

bar.
15
Comp. | Method Enantiomeric
MH+
No. |SFC-MS| R Excess
71 2 13.12 88.45 457
80 1 9.79 9475 389

C. Pharmacological examples

C1l. GSK-3 kinase assay

20
In vitro GSK-3 assays were performed at room temperature in a 100 pl reaction volume
of 25 mM Tris (pH 7.4) containing 10 mM MgCl,.6H,O0 | mM DTT, 0.1 mg/ml BSA,
5% glycerol, 5.7 ng/ul GSK-3f or 0.25 ng/ul GSK-3a, 5§ uM biotinylated CREB
peptide, 1 pM ATP, 0.85 pCi/ml *P-ATP and a suitable amount of a test compound.

25 After one hour, the reaction was terminated by adding 70 ul of Stop mix (0.1 mM ATP,
5 mg/ml streptavidin coated PVT SPA beads, pH 11.0). The beads were allowed to
settle overnight and the radioactivity attached to the beads was counted in a microtiter
plate scintillation counter and compared with the results obtained in a control
experiment (without the presence of a test compound) in order to determine the

30 percentage of GSK-3 inhibition. The ICs, value, i.e. the concentration (M) of the test
compound at which 50 % of GSK-3 is inhibited, was calculated from the dose response
curve obtained by performing the above-described GSK-3 assay in the presence of
different amounts of the test compound. Score 1 = pICsy value <6, Score 2 = pICso
value from 6-7, Score 3 = plCsp value from 7-8, Score 4 = pICs; value >8,




INNNTIN N ---N _N C [? "111~ (NJU O Co. No. 37; MP.: 295.8-296.7C Co.
No. 38, MP.: 287,6-288.7C N* N NANC \ NNC Y NH~Ni U~~-~1p Co.
No. 39;M P 288.7-290. |I'C Co. No. 40; MP. 298.4-300 0C WO 2007/ 003525
PCT/ EP2006/ 063555 -86- N411 N \tJ~-NE CI NHIN " /I Co, No. 41; MP.:

313. 1- 314.8& 00693 € B9 Synt hesis of conmpound 42 NN Nerm¥oghiiEss N O 5 A
m xture of internediate 37 (crude corrpol%rlld) and DI PEA (2.00 nL, 0.012 nol) in

C2. GSK-3 cellular assay

Test compounds were tested for their ability to increase the incorporation of
5 '"C-D-glucose into glycogen in living cells, To do this, Chang cells (360,000 cells/well)

were cultured in 0.5 ml of MEM Rega 3 medium supplemented with 10 % fetal calf
serum, 1 % L-glutamine and 2 % sodium carbonate. After 3 days, cells were washed
with 0.5 ml of phosphate-buffered saline and overlayed with 1 ml of serum- and
glucose-free DMEM medium, Then, 2 ul of compound in DMSO and 50 pl substrate

10 {3 mM glucose and 0.5 pCi *C-D-glucose were added and the cultures were incubated
for 90 min. Cells were then extracted with 0.5 m! of 20 % KOH for 60 min at 37 °C
and the cell lysates were transferred to 10 ml tubes containing 300 ul of 1 mg/ml
glycogen as carrier protein. Following the addition of 2 ml ethanol, total glycogen was
precipitated overnight at 20 °C and the precipitates were recovered by centrifugation.

15 Precipitates were then resuspended in 1 ml of water and transferred to scintillation
counter vials. and the amount of "*C-D-glucose incorporation into glycogen was
measured by scintillation counting. Scores for the compounds according to the
invention, were obtained at a test concentration of 10® M. Score 1 = 10-30% increase,
Score 2 = 30-60% increase, Score 3 = 60-80% increase and Score 4 = > 8§0% increase

20 in D-glucose incorporation.

The following table provides the scores for the compounds according to the invention
obtained in the above mentioned GSK-3 assays.
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10 nL of DMF was added dropw se to HBTU (0.284 g, 0.00075 nol) in 10 ni DMVF.
After addition, the solvent was evaporated and the residues redissolved in 10
m. CH2Cl 2/ MeOH (9:1). AnberlystA-26 resin (5.5 g) was added to scavenge
acidic conmponents and the m xture was shaken for 24 hours. Filtration gave

t he crude v edbsizs2st0 which was purified by col um chr grategiapyssési | i ca gel,
el uent CH2C12/MeOH, 15:1 to 50:1), providing 0.018 g of conpound 42 (19 %
frominternediate 35, LCMS: 91 % P). -lBable F-8 lists the conpounds that

wer e prepared accord| ng to the above Exarrple 35 TabIe F 8 Wl H1° \ / N_ NH

NH 11\ ~ , )7/ 003525
PCT/ EP2006/ Oéj Co. No. 47
JI'"O 0O /N N :

1 1 2

3 3 2

3 3 2

2 2 2

2 3 2

4 3 4 9

4 4 4 3

4 4 4 3

4 a4 y

Z 2

2 3 3

2 2

3 4 4

4 4 4 3

3 4 4

2 4 4

3 3

3 2

3 3 4

4 4 4 3

3 4 4

4 4 5

2 2

2 3 2

3

2

C3 Kinase profiling

The in vitro inhibition of a panel of kinases was assessed using either the glass-fiber

5 filter technology as described by Davies, S.P. et al., Biochem J. (2000}, 351; p.95-105.
In the glass-fiber filter technology the activity of the kinase of interest is measured
using an appropriate substrate that is incubated with the aforementioned kinase protein
in the presence of (*°P) radiolabeled ATP. (**P) Phosporylation of the substrate is
subsequently measured as radioactivity bound on a glassfiber-filter.

10

Detailed description

All kinases are pre-diluted to a 10x working concentration prior to addition into the
assay. The composition of the dilution buffer for each kinase is detailed below.
15
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Buffer Composition Kinase(s)
20 mM MOPS pH 7.0, 1 mM EDTA, Aurora-A, CDK1/cyclinB, CDK2/cyclinA,
0.1% B-mercaptoethanol, 0.01% Brij-35, CDK2/tyclinE, CDK3/cycling, CDK5/p35,
5% glycerol, 1 mg/ml BSA CDK6/cyclinD3, CDK7/cyclinH/Mat1, ¢SRC,
Yes

All substrates are dissolved and diluted to working stocks in de-ionised water, apart
from histone H1 that is stored in 10x working stock in 20 mM MOPS pH 7,4.

C3.1 Aurorg-A human

In a final reaction volume of 25 ul, Aurora-A (h) (5-10 mU) is incubated with 8§ mM
MOPS pH 7.0, 0.2 mM EDTA, 200 uM LRRASLG (Kemptide), 10 mM MgAcetate
and [y-"’P-ATP] (specific activity approx. 500 cpm/pmol, concentration as required).
The reaction is initiated by the addition of the MgATP mix. After incubation for 40

minutes at room temperature, the reaction is stopped by the addition of 5 pl of a3%

phosphoric acid solution, 10 ul of the reaction is then spotted onto a P30 filtermat and
washed three times for 5§ minutes in 50 mM phosphoric acid and once in methanol prior

to drying and scintillation counting.

C3.2 CDK1/evelinB human

In a final reaction volume of 25 ul, CDK1/cyclinB (h) (5-10 mU) is incubated with 8
mM MOPS pH 7.0, 0.2 mM EDTA, 0.1 mg/ml histone H1, 10 mM MgA cetate and
[v- P -ATP] (specific activity approx. 500 cpm/pmol, concentration as required). The

reaction is initiated by the addition of the MgATP mix. After incubation for 40 minutes
at room temperature, the reaction is stopped by the addition of § pl of a 3% phosphoric
acid solution. 10 pl of the reaction is then spotted onto a P30 filtermat and washed
three times for 5 minutes in 75 mM phosphoric acid and once in methanol prior to

drying and scintillation counting.

C3.3 CDK2/cyelind human

In a final reaction volume of 25 ul, CDK2/¢cyclinA (h) (5-10 mU) is incubated with &
mM MOPS pH 7.0, 0.2 mM EDTA, 0.1 mg/ml histone H1, 10 mM MgAcetate and
[y-°P -ATP] (specific activity approx. 500 cpm/pmol, concentration as required), The
reaction is initiated by the addition of the MgATP mix. After incubation for 40 minutes

at room temperature, the reaction is stopped by the addition of 5 pl of a 3% phosphoric
acid solution. 10 pl of the reaction is then spotted onto a P30 filtermat and washed
three times for 5 minutes in 75 mM phosphoric acid and once in methanol prior to
drying and scintillation counting.




Preparation of conmpound 43 NN = N NIf RNNO 5 A mxture of internediate
44 (crude conpound) and D.dPEA (1.27 nL, 0.0075 nmol) in 10 nL of DMF was
added dropwi se to HBTU (0.284 g, 0.00075 nol) in 20 nmL DMF. After addition,
t he sol vent was evaporated and the residues redissolved in 10 nL CH2C12.
Anber | yst we2@nesen (5.5 g) was added to scavenge aci decr/pmopmiest s and the
m xture was shaken over the weekend. Filtration gave the crude product, which
was 10 purified by colum chromatograpylO¢silica gel, eluent CH2Cl 2/ MeOH, 15:1
to 20:1), providing 0.021 g of conpound 43 (21 % frominternmedi ate 42, LCVE:

90 % P). Tagg.g %R% | i zst%% t he conpounds that wer e prepar ed according to the
above Exanpl-&: PCT/ EP2006/ 063555 | able -9 O N__ O HN HN
NH NH HN N=h aHMaN=aetion viNin{eN £ 2Gqu, (NRK2/88 1@ (h)NG-1 059U Ns @rcibitedmith IN N N N NH
U NN NEVN - G v ;@97.@,00.2 hav E@EIFA, U.%mg/ml histonz H1, 10 mM MgAcetate and
[y->°P -ATP] (specific activity approx. 500 cpm/pmol, concentration as required). The
5  reaction is initiated by the addition of the MgATP mix. After incubation for 40 minutes
at room temperature, the reaction is stopped by the addition of § pl of a 3% phosphoric
acid solution. 10 pl of the reaction is then spotted onto a P30 filtermat and washed
three times for 5 minutes in 75 mM phosphoric acid and once in methanol prior to
drying and scintillation counting,
10
C3.5 CDK3/cyclinE human
In a final reaction volume of 25 pl, CDK3/cyclinE (h) (5-10 mU) is incubated with §
mM MOPS pH 7.0, 0.2 mM EDTA, 0.1 mg/ml histone H1, 10 mM MgAcetate and
[y-°P -ATP] (specific activity approx. 500 cpm/pmol, concentration as required). The
15  reaction is initiated by the addition of the MgATP mix. After incubation for 40 minutes

at room temperature, the reaction is stopped by the addition of 5 pl of a 3% phosphoric
acid selution. 10 ul of the reaction is then spotted onto a P30 filtermat and washed
three times for 5 minutes in 75 mM phosphoric acid and once in methanol prior to
drying and scintillation counting,

20
C3.6 CDK5/p35 human
In a final reaction volume of 25 pl, CDK5/p35 human (5-10 mU) is incubated with §
mM MOPS pH 7.0, 0.2 mM EDTA, 0.1 mg/ml histone H1, 10 mM MgAccetate and
[y-P-ATP] (specific activity approx. 500cpm/pmol, concentration as required). The

25 reaction 1s initiated by the addition of the MgATP mix. After incubation for 40 minutes
at room temperature, the reaction is stopped by the addition of 5 pl of a 3% phosphoric
acid solution. 10 pl of the reaction is then spotted onto a P30 filtermat and washed
three times for 5 minutes in 75 mM phosphoric acid and once in methanol prior to
drying and scintillation counting.

30
(3.7 CDKo/cyelinD3 human
In a final reaction volume of 25 pl, CDK6/cyelinD3 human (5-10 mU) is incubated
with 8 mM MOPS pH 7.0, 0.2 mM EDTA, 0.1 mg/ml histone H1, 10 mM MgAcetate
and [y->"P-ATP] (specific activity approx. 500 cpm/pmol, concentration as required).

35 The reaction 1s initiated by the addition of the MgATP mix. After incubation for 40
minutes at room temperature, the reaction is stopped by the addition of 5 pl of a 3%

phosphoric acid solution. 10 pl of the reaction is then spotted onto a P30 filtermat and




HN J N HN I ' NN HN/ NYI ~NH kfNHNN O Co. No. 62 Co. No. 63
NN/ /NHH HNNHMN NON 114 NH N YNHH NI N-~N Co. No. 64 Co. No. 72
(fromlInt. 44a WO 2007/ 003525 PC17EP2006/ 063555 -90- Exanple B 11
Preparation of conmpound 73 A solution of internediate (max. 0,00025 noll in
DMVF (10 myowasoastded dropwi se to a solution of HBTU (g:PR&6éeibsszk) and
DI PEA (0,0075 nol) in DM (10 m). Upon addition, the reaction m xture was
stirred for one hour at roomtenperat urs- Na2CO3 5 was added and the m xture
was stirred for 2 hours at roomtenperature, then filtered. The filtrate's
sol vent was evaporated. The_residue. taken up jntqo THE (10 ml), .
Amber | yst TM RSB eORTgeAgss fjﬁ]b%mélﬂﬂﬁd“ ﬁ%’i’g ngosﬁl?% fes ‘\Rﬁé’“&eﬂ?l&‘? ng@pr}o(gom
t enper at ur e tofddyinguet svirgiittionldvantiiesi n was filtered of f, washed with a m xture
of CH2Cl 2/ MeOH 10/1, and the filtrate's solvent was evaporated. The residue
was purified by flash col um

C3.8 CDK7/cyelinH/MATI human

5  In a final reaction volume of 25 pl, CDK7/cyclinH/MAT]I (h) (5-10 mU) is incubated
with 8 mM MOPS pH 7.0, 0.2 mM EDTA, 500 pM peptide, 10 mM MgAcetate and
[y-**P -ATP] (specific activity approx. 500 cpm/pmol, concentration as required). The

reaction is initiated by the addition of the MgATP mix. After incubation for 40 minutes

at room temperature, the reaction is stopped by the addition of 5 ul of a 3% phosphoric
10 acid solution. 10 pl of the reaction is then spotted onto a P30 filtermat and washed
three times for 5 minutes in 75 mM phosphoric acid and once in methanol prior to

drying and scintillation counting.

C3.9 ¢SRC human

15 In a final reaction volume of 25 ul, ¢SRC (h) (5-10 mU) is incubated with § mM
MOPS pH 7.0, 0.2 mM EDTA, 250 uM KVEKIGEGTYGVVYK (Cdc2 peptide),
10 mM MgAcetate and [y-"P-ATP] (specific activity approx. 500 cpm/pmol,
concentration as required). The reaction is initiated by the addition of the MgATP mix.

After incubation for 40 minutes at room temperature, the reaction is stopped by the
20 ‘addition of 5 pl of a 3% phosphoric acid solution.

10 pl of the reaction is then spotted onto a P30 filtermat and washed three times for 5

minutes in 75 mM phosphoric acid and once in methanol prior to drying and

scintillation counting,

25 (3.10 Yes human
In a final reaction volume of 25 pl, Yes (h) (5-10 mU) is incubated with 8 mM MOPS
pH 7.0, 0.2 mM EDTA, 0.1 mg/ml poly(Glu, Tyr) 4:1, 10 mM MgAcetate and
[7—3 *P-ATP] (specific activity approx. 500 cpm/pmol, concentration as required). The

reaction is initiated by the addition of the MgATP mix. After incubation for 40 minutes
30 at room temperature, the reaction is stopped by the addition of 5 pl of a 3% phosphoric

acid solution. 10 pl of the reaction is then spotted ontc a Filtermat A and washed three

times for 5 minutes in 75 mM phosphoric acid and once in methanol prior to drying and

scintillation counting,

35
The following tables provides the scores for the compounds according to the invention,
obtained at a test concentration of 10° M using the above mentioned kinase assays.




1o chromat ography over silica gel (eluent: CH2CI 2/ MeCH m xture). The product
fractions were collected and the solvent was evaporated, yielding 0.0077 g
(99% by LCVB) of conpound 73. Exanple B 12 Preparation of conpounds 74 and
75 H --yN”2~IIx" NININ~ NN N 0.85HCL Conpound 74 Conpound 75 15

| nt er medi atve 0008235 nol ) dissolved in DVF (50 n]) was addedrinomsvdsse to a

m xture of HBTU (0.004 nol) and DI PEA io 040 nol) in DVF (200 m). The
solvent and DII'EA were evaporated. Thé&d-esidue was triturated under MeOH
(50 mM). The precipitate was filtered off and washed with MeCH, H20 and then

MeOH agai n. h| s, f du d under Nal 10% agueous

sol ution overﬁ? |1It fdl‘%]@E fgleoﬁé‘%%SB?TZt j’dvéaoy ltécf’ne CO&?%M%%&%%W Mc OH,
H20 and then%@qra@aﬂﬂo%mhﬁ)ltmmm due was dr| ed (vacuo, 65 C), yielding
0.7343 g (100% LCVS: 96% NP : >350 C) of corrpound 74, A part of conpound
(0.050 g) was (ic 75! j , SolfesmpXt ure was
soni cated for I—Tgur nu1 i
PC1YEP2006/ 063%5’52 - the frid
(vacuo, 65 O, |yigydi 705 0 2/(85% LGVE 4§
hydr ochl ori ¢ a¢idgsal 0. 854CL) 4 EBExanplg Blj
NNV NNII INASo on_of] 1 nEer e at®
was added drop\i Sest 0 ’
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5 a solution of HBTU (0.000750 nol) and DI PEA (0.01 176 nol) in DMF (10 m).
Upon addition, the reaction m xture was stirred for 30 mnutes at room
tenperature. Na2CB3 (2 g) was added and the m xture was stirred for 2 hours
at roomtenperature, then filtered. The filtrate's solvent was evaporated.
The resi dueo wasodsaksen up into THE MeOH 10/ 1, Anber| ystrcA262ds063si N was
added and the m xture was stirred at 10 roomtenperature for 24 hours. The
resin was filtered off and the filtratd%% solvent was evaporated. The
residue was purified by reversed-phase hi gh-performance liquid

chr omat ogr aphy. The product fractions were collected and the sol vent was
evaporated, yielding 0.031g of conpound 76. 15 Exanpl eBl 4 Preparation of
compound 77 J NN H A mxture of internediate (nmax, 0.00102 nol) in DWVF (50
m) was addde hmasgition examples sol uti on of HBTU (0. 00306 nol) and DI PEA (0. 0306

nol) in DVF (1RG0 ihg folRGlatibRAKEMBRy T pitdl pRarM@Seusitdl lcb@fodi@ns buik®W foAt room
tenperature. The. react.ion nlx%%%é wgﬁ con%en§tated69nd th@ resi dye was
partitioned BEERESBIIHISN 200 PUPRIL DS )0 acoplagteV WL IS PISEY or gani ¢

| ayer was drineqhtipgSO4), filtered and the sol vent was evaporated. The residue
was purified - G- O [ aphy
(burfer nardiy” BERARGH(RIG3Epa REol LR nal el (I BTREIBE 0y of
conmpound 77.foN@@@%W@@MSC@P@P}IE%B@WGGQ@BB“ saligheredy appl e B 15 Preparati on
of conpound 78 ~ r..~N Crude internmedi ate (0.00053 nol) dissol ved
in DMF (50 i3 kes = e to a mixture of HBTU (0.00106 nol) and

DI PEA (0. 0093epadtionjofitabdFeqre00 m ). 7N NH3 in MeOH (20 m) ,was added to the

reacti onom xt wiguRang St (10088, 1hQbseX570) 24 8frch TR o) was mixed well and

thereafter humidified with a solution of sodium dodecyl sulfate (5 g) and polyvinyl-
pyrrolidone (10 g) in about 200 ml of water. The wet powder mixture was sieved, dried
and sieved again. Then there was added microcrystalline cellulose (100 g) and
hydrogenated vegetable oil (15 g). The whole was mixed well and compressed into

15 tablets, giving 10.000 tablets, each comprising 10 mg of the active ingredient;
To & solution of methyl cellulose (10 g) in denaturated ethanol (75 ml) there was added a
solution of ethyl cellulose (5 g) in DCM (150 ml). Then there were added DCM (75 ml)
and 1,2,3-propanetriol (2.5 ml). Polyethylene glycol (10 g) was molten and dissolved in

20  dichloromethane (75 ml). The latter solution was added to the former and then there were
added magnesium octadecanoate (2.5 g), polyvinyl-pyrrolidone (5 g) and concentrated
color suspension (30 ml) and the whole was homogenated. The tablet cores were coated
with the thus obtained mixture in a coating apparatus.




5 solvent was evaporated. The residue was dissolved in CH2C12, Nall CO3
saturated aqueous solution was added and then stirred overni ght at room
tenperature, The organic |ayer was separated and the sol vent was evapor at ed,
The residue was purified by flash colum chromatography over silica gel
(cluent: fwom@®ePRCH2CI 2 to CH2CI 2/ MeA | /7N NH3 in MEH/BENRBEN62SS). The
product fractions were collected 10 and t he sol vent was evaporated. The
resi due was crystallized from CH3CN, yi¥ding 0.1513 g (66% LCVS : 100%
MP. : 266.9 Cto 268.1 C, NWMR confirnmed structure) of conpound 78. Exanple
B 16 Preparafjgn. of compound 79 N N HNC ,NH 15 Crude internediate 75 (0.00057
nol ) di ssol vEG Th DVF (10 M) was added drop wise to a m xture of HBTU
(0.000170 nmol) and DIPEA (2 m) in DVMF (20 m), Wen all internedi ate was
consuned, the rgashpQmdMaWhy iR Masulgdgenched with NH3/ MeOH saturated sol ution
(5 mM). The sol vent was evaporated (vacuo). The residue was purified by
reversed phase hi gh-performance |iquid,chromatography, yielding 0.030 g 20
(NMR confirmed structure) of COW %ETVD\QOOW 003525 PCTI EP20001063155
-93- Exanple Bl 7 Preparation ofiy conpound 80 Igp rrti [/ I Ni Hry I \ A
solution of intermediate (nmax. G.00025 nmol) in|{BVFE (10 m) was added dropw se
to a solution of HB?U(0.000/() ) and Dt 2(? 1176 nol) in DMF (10
adge

o (R .
m ). Upon addition, the react xture wa strﬁ"re for 30 minutes at room
temperature. Na2C38 5 (2 g) wa t and tH >@ixfyre was stirred overni ght
at roomtenperature, then «RTte&reqd. TheNfif{rate' s sol vent was evapor at ed.

The residue was taken up into 6THF/ /9/1 40-15 m). AnmberlystTM A26 OH
NJ

(6-7 g) was added and the m xture
5 o))

the NV-oxide forms, the pharmaceutically acceptable addition salts and the

stereochemically isomeric forms thereof, wherein

10 mrepresents an integer from 1 to 4; n represents an integer from 1 to 4;

Z represents N or C;

Y represents -NR%-C_galkyl-CO-NR*, -C\4alkyl-NR’-C) qalkyl-, C;alkyl-CO-Het'’-,
-Het!''-CO-C galkyl-, -Het ?-C galkyl-, -CO-Het"*-C, salkyl-,
-CO-NR'’-C|_¢alkyl-, -Het'-C_salkyl-CO-NR-, or -Het’-CO-NR°®- wherein the

15 —Cygalkyl-linker in ~NR%-Cgalkyl-CO-NR*- or -Het'-C_alkyl-CO-NR’- is
optionally substituted with one or where possible two or more substituents selected
from hydroxy, methoxy, aminocarbonyl, halo, phenyl, indolyl, methylsulfide, thiol,
hydroxyphenyl, cyanophenyl, amino and hydroxycarbonyl;

X! represents a direct bond, C.4alkyl, Cj.4alkyloxy-, C.4alkyl-CO-,C;.4alkenyl,

20 Cy4alkynyl, or C1_4alky1-NR3—, wherein said C,.4alkyl or Cy.4alkenyl is optionally
substituted with one or where possible two or more halo substituents;

x? represents a direct bond, Cyalkyl, Cjsalkyloxy-, C.4alkyl-CO-, Cysalkenyl,
Co.salkynyl, or C|_4alkyI-NR7-, wherein said C4alkyl or Cs.salkenyl is optionally
substituted with one or where possible two or more halo substituents;

25 R'and R® each independently represent hydrogen, Het', ¢yano, halo, hydroxy,
Cy.salkoxy-, C;salkyl~, mono- or di(C).salkyl)amino-carbonyl-,
mono- or di(Cy.qalkyl)amino-sulfonyl, C_salkoxy- substituted with halo or R'
represents Ci.galkyl substituted with one or where possible two or more

substituents selected from hydroxy or halo;



was stirred at roomtenperature for 24 hours. The resin was filtered off and
the filtrate's solvent was evaporated. The residue was purified by
rever sed- phase HPLC. to The product fractions were collected and the sol vent
was evaporated, yielding conpound 80 (8ng; LCVS: 93% . Exam | peBl18

Pr epar at i owoahomosaeund 81 and 82 HO' T No NH NH NH NH p&NOEPioodbe3sssN 1 | / H
N I'N Compound R | conpound 82 Internediate as a mxture (0.0118 nol) was
suspended in DMF (200 nil). This suspeH¥ron was added drop wise to a nmixture
of HBTU (0.0472 nol) and DI PEA (125 15 m) in DWVF (100 nil). The reaction

m xture was gu e ' L1, e I orated and the
resi due was gﬁ’%@d%&%ﬁ%%@‘?%%ﬁf%i ke g{hééé%%ﬁﬁ zﬁ}tﬁg?@g’ of f and the
filter residue Weas-CialkhJig-¢matsmzabonive arqnosy Hi(E maligbamigdeeiaiyl-t he

sol ution and thepbdmie 3 PhMENbpIASIEMBRATRE &6th oRbI6r WIRSE HokeibIAS oRirickd ed by

col utm chr omat ogr.aphy ,over silic el . The product fractions were collected
and the 20 sol vg’ﬁ’f&'ﬂg‘gs %e\?%fb%ir%%gﬂg?g?@ l?yggcixgugn%gr hes| y?z)oﬁ‘tyl"’fied by chiral
reversed phaBeaty §heach exdbpandentlyecpresyoi ldfdu:memr@ud@r’laﬁh@,.Hél’ﬁ@]-@_llp’ﬂ-oduct
fractions were E%la'll@eﬁ%l_%&*b&ﬁ@-_ %dﬁ)%nalﬁé%ﬁ!ﬁi@&tgd VRK BefNARAkALRAthocMb&lyA ng 0.560 g

of conpound 81 (S-configuradti a 0. 250 g of conpound 92 ,
(R-configuratio )—43?W12‘3®Wb0§542§‘yg@|¢@§@b@f 9@5‘5@3“011@@’-5“%%%‘]1 ¥R 19
Preparation of eoig@otheet B3sibld two b Mok subttitlentsaelered Abe HyOro@e)hiyawky, was added

di ssolved in ex%%o%rrb_%klﬁ&%% (20 M) and

10 R* R® R®and R'® each independently represent hydrogen or Cj4alkyl optionally
substituted with hydroxy, Het’ or C\_salkyloxy;

Het' and Het® each independently represent a heterocycle selected from pyrrolidinyl,
piperidinyl, piperazinyl, pyridinyl, pyrimidinyl, pyrazinyl, imidazolidinyl or
pyrazolidinyl wherein said Het' and Het” are optionally substituted with amino,

15 hydroxy, C 4alkyl, hydroxy-C,4alkyl-, phenyl, phenyl-C, salkyl-,
Ci4alkyl-oxy-Cy4alkyl- mono- or di{C,salkyl)amino- or amino-carbonyl-;

Het® and Het® each independently represent a heterocycle selected from pyrrolidiny! or
piperidiny] wherein said Het® and Het® are optionally substituted with one or
where possible two or more substituents selected from Cj4alkyl, Cs¢cycloalkyl,

20 hydroxy-Cy.4alkyl-, C|.salkyloxyC,4alkyl or polyhydroxy-C; salkyl-;

Het*, Het” and Het® each independently represent a heterocycle selected from
morpholinyl, pyrrolidinyl, piperazinyl or piperidinyl wherein said Het*, Het” and
Het’ are optionally substituted with one or where possible two or more substituents
selected from Cj4alkyl, Csscycloalkyl, hydroxy-Cj4alkyl-, C;.4alkyloxyC)_salkyl

25 or polyhydroxy-C,_salkyl-;

Het® represents a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl or
piperidinyl wherein said Het’ is optionally substituted with one or where possible
two or more substituents selected from C 1-aalkyl, Csecycloalkyl,
hydroxy-C.salkyl-, CsalkyloxyC).4alkyl or polyhydroxy-C,_salkyl-;

30 Het'’ Het' and Het" each independently represent a heterocycle selected from
pyrrolidinyl, piperidinyl, piperazinyl, pyridinyl, pyrimidinyl, pyrazinyl,
imidazolidinyl or pyrazolidinyl wherein said Het'®, Het'' and Het'? are optionally
substituted with amino, hydroxy, C,.4alkyl, hydroxy-C, 4alkyl-, phenyl,
phenyl-Ci_4alkyl-, Ci.4alkyl-oxy-C, salkyl-, amino-carbonyl- or

35 mono- or di(Cy.4alkyl}amino-;

Het'? represents a heterocycle selected from pyrrolidinyl, piperidinyl, piperazinyl,
pyridinyl, pyrimidinyl, pyrazinyl, imidazolidinyl or pyrazolidinyl wherein said



degassed with N2 for 5 mnutes. 1,3-dinethyl-2,4,6(1

H, 3H, 5H) - pyri mdinettione (0.0018 nol) and then Pd(PPh3)4 (0.035 g) were
added to the reaction mxture and 5 stirred for 24 hours at roomtenperature
(N2 at nosphere). Na2CO3 10% aqueous sol ution and CH2C 2/ MeOH (90/ 10) were
added to twe neaeiseon m xture. The resulting bi phasi c miwEemae/wassfiltered
and the precipitate was kept. The organic |ayer of the biphasic filtrate was
separated and the aqueous |ayer was exttldcted with 3 x 50 nL CH2Cl12/ MeOH
(90/10). The solvent was evaporated and the residue was triturated with 10

CH3CN at 80 C fgr.i2 Jr The,. I.pitate fidt d off, conbined with
the precipitat getob1 g&#@?%ﬁuﬁ%ﬁ%ﬁg‘!I%ralgné}cljo,’h |§1W'di Hégﬁgﬁw% g (70% LCMS
96% MY. 306. ydryoCrelkylr menxivrheonn® il Srelirtenef -ofkyeonpound 83.

o v o ed!3 2? ¥ eﬁ@ﬁ@gdrggcgjalmlqﬁ%ndr Mﬂd'fgmy]@ v tA' o0 gti (E))InP(I%fA 15 (0.011

I NT er nedl| at e nmex. . no I.Nn . 'SS||’.|’_.. - \ .

o ves e e B D et s e P oot B R E e Ut on of

HBTU (0. 000750 immit)zochyDloBER, 1,6-t0&AFRGrohd) )25 i Divly(eaznls);. or Afpesdinghe hour ,

t he ol vent wa r d . ’ el : i / MeOH 9/ 1.
SOl v @@gﬁgg@a}g}? is 0 gﬁﬁﬁhgﬂ@tmltﬁ BHES WiRrd sQp G2

Amber | yst TM A26 _ wa m xture was stirred overni ght at
room tenper at ufgre sphgitneats sslegigd fiom Gepléy GrecydAdkInBYFoE ¢ elYss sol vent was

evapor at ed. TheCRRinyasdydualwas: piytiyiteg-dyalkgver sed- phase 11 PLC, i el di ng
0.030 g (27% over all steps) of conmpound 84. WD 20071003525

PCT/ EP2006/ 063555 -95- Examle B21 Preparation of conmpound 85 ~N NNH N rb
N~ O 10 2. A compound according to claim | wherein;

m represents 1; n represents 1; Z represents N or C, in particular N;

Y represents -NR*-C, ¢alkyl-CO-NR*-, -C,4alkyl-NR®-C,4alkyl-, C .salkyl-CO-Het'’-,
-Het''-CO-C| alkyl-, -Het'2-C| galkyl-, -CO-Het"-Cy salkyl-,
-CO-NR'’-C,salkyl-, -Het'-C)¢alkyl-CO-NR’-, -Het*-CO-NRS- wherein the

15 —C.¢alkyl-linker in —~NR%-C,_¢alkyl-CO-NR*- or -Het'-C galkyl-CO-NR’- is
optionally substituted with one or where possible two or more substituents selected
from hydroxy, methoxy, aminocarbonyl, halo, cyanophenyl and phenyl,

X! represents a direct bond, -C,4alkyl-, Cualkyloxy- or C)alkyl-NR’;

x? represents a direct bond, Cj.aalkyl, C;.salkyloxy-, C;4alkyl-CO-, Cy.qalkenyl,

20 Cysalkynyl or Caalkyl-NR’- wherein said Cp4alkenyl is optionally substituted
with one or where possible two or more halo substituents;

R' represents hydrogen, Het' or halo;,

R*® represents hydrogen, C)4alkyl, C;alkenyl or Het4--C1_4alkyl-;

R® and R each independently represent hydrogen or C,;.4alkyl;

25 R represents hydrogen;

R’ represents hydrogen or Cy.4alkyl; in particular R’ represents‘, hydrogen, methyl,
ethyl or isopropyl; mor in particular hydrogen, methyl or ethyl;

R* RS R®and R' cach independently represent hydrogen or C.salkyl;

Het' and Het® each independently represent pyrrolidinyl, piperidinyl or piperazinyl

30 wherein said Het' or Het? is optionally substituted with hydroxy; in particular Het'
represents pyrrolidinyl or piperazinyl and Het? represents piperidinyl, piperazinyl
or pyrrolidinyl wherein said pyrrolidinyl is optionaly susbtituted with hydroxy;

Het" represents piperazinyl optionally substituted with C,alkyl;

Het'®, Het'!, Het'? and Het'® each independently represent pyrrolidinyl, piperidinyl or

35 piperazinyl wherein said Het', Het'!, Het'? and Het'® are optionally susbtituted
with hydroxy; in particular Het'®, Het! Y Het'? and Het" represent piperazinyl;



Internediate (0.00038 nmol) in DVF (80 m) was added drop wise to a solution
of HBTU (0.00114 cool) and DI PEA (0.0019 nmol) in DMF (80 m). 7N NH3 in McCH
(50 mM) was added to the reaction m xture. The sol vent was evaporated and the
residue 5 was purified by reversed-phase high performance |iquid

chr omat ogr eerpo(®srAdard gradi ent el ution w th' NHAOAc batfEerope/06Bhe product
fractions were collected and the solvent was evaporated. The residue was
partitioned between CH2C12 and Na2CO8 -1b% aqueous sol ution. The separ at ed
organic |l ayer was dried (MyS0O4), filtered, the solvent was evaporated and

co- evaporate e I 0.033 g (23%
LOMS : 99% I\/‘liillgw *‘J?f%g?f%@%%%hﬁ}éﬁ af ﬁ”wn%l gzéﬁgd"?)ﬁrg?qgf conpound 85. WD
2007/ 003525 PCTHERemuEhiGaBsHinyl %mwhwdffdlereabwq HPtcdﬁ ppiPmRlly | OVB- et hods; 5
The HPLC gradle@mﬁmaﬁﬁsupp¢hﬁmyby a Waters Alliance HT 2790 systemwith a
gquaternary punp with degasser, an autosanpler, columheater set at 40C and
DAD detector. Flow fromthe columm was split to a Waters 996 phot odi ode
array (PDA) 3detewtrpouahdcardiette ckindd borohwkgeiZQ nass spectroneter with an

el ectrospraymae?&be%@sw %Qeﬁ‘@é&'ﬁ%q oR r@steﬁt‘éil\]&(@%bz}rh&ﬁaﬁmd negative ionization
node. Mass s n 1 second

ra wer uir by scanti t,0 1000
usi ng a dwel I¥ EPIREEnE— 1 @@@3%@0 %hef@ép2¥1§k kﬁgeﬂﬁ%gvl Xhas 3 kV and
thg Isource tenpel‘(a-ﬁ\m‘%x(){\@ﬁkyrrmmtéCngmk)ﬁCO N&D, G -HNtCOQERT- MBreustbd as the
nebul i zer gas. L 1igme. ronass
MassLynx- Openl ynx %k??ﬂ%&e? i I\%\E éﬂ%@ﬁbwﬁe%eﬁétseﬁéa“ﬁg? ﬁB\L gWas carried
out on alyterraWM@néfBﬂ@QNHWﬂ‘T@}Eﬂ%ﬂY 4.6 x 100 mm) with a flowrate of 1.6

m/mn. Threg! mshﬁs RhaERS1- (@g@]kg,ﬁ,xplmsg4ﬁkﬁ5{iﬁ?5m ammnl um acetate + 5%

acetonitriley2no met hanol ) were
enpl oyed to ﬁﬂgﬁg?ﬁgggﬁﬁbggkgff@%ﬂ ¢V%%¥@6bowb6ﬁkgr 0%)8 and 50% 20 C in
6.5 m nutes, Rfummﬁaﬁ@bﬁhmwnbrhﬁnute 100% B for 1 mnute and reequilibrate

with 100 Wbﬁﬂkg&méﬁ§hﬁh@g%Q§ha@n injection volunme of 10 u-1 was used. Method

2:
15 R”represents hydrogen, C).alkyl, or Het*-Cy4alkyl-;

R’ and R’ each independently represent hydrogen or Cj.salkyl;
R R’, R® and R'’ cach independently represent hydrogen or Cy_salkyl;
Het' and Het? each independently represent pyrrolidinyl, piperidinyl or piperazinyl
wherein said Het' or Het® is optionally substituted with hydroxy;
20 Het® represents piperazinyl optionally substituted with C)_4alkyl;
Het'! represents piperidinyl or piperazinyl; in particular piperazinyl,

Het" represents piperidny! or piperazinyl; in particular piperazinyl.

4, A compound according to claim 1 wherein;
25  mrepresents 1; n represents 1; Z represents N or C;
Y represents -C.qalkyl-NR’-C)_salkyl-, -NR2-C; alkyl-CO-NR*-, -Het'-C, ¢alkyl-CO-
NR’- or Het*-CO-NR®- wherein the Ci.salkyl linker in —Y- is optionally substituted
with one or where possible two or more substituents selected from hydroxy, halo
or phenyl;
30 X' represents Calkyl or Csalkyloxy-; in particular ethyl or ethoxy:
X? represents C).qalkyl, C4alkyloxy, or -NR"-C_salkyl; in particular propyl, -NR-
ethyl- or NR7—propyl-;
R! represents hydrogen, chloro, fluoro or bromo;
R? represents hydrogen, C,4alkyl or C; salkenyl,
35 R*represents hydrogen; R represents hydrogen or Ci4alkyl;
R® represents hydrogen or C,.4alkyl; R’ represents hydrogen or Cj4alkyl;
R® represents hydrogen, chloro, fluoro or bromo;



Rever sed phase HPLC was carried out on a Chronolith (4.6 x 25 mm with a flow
rate 25 of 3 m/mn. Three nobil e phases (nobile phase A: 95 % 25 nmM

anmoni unmacetate + 5 % acetonitrile; nobile phase B: acetonitrile; nobile
phase C. nethanol) were enployed to mu a gradient condition from96 %A, 2 %
B and 2 % €0 ww/%2ta B and 49 % Cin 0.9 mnutes, to ROUEREBAGSH. 3 m nutes
and hold for 0.2 mnutes. An injection volune of 2 | was used. Cone voltage
was 10 V for positive ionization node -BB-and 20 V for negative ionization
node. Method 3. Reversed phase HPLC was carried out on a Xterra M5 C18 col um

(3.5 mMm 4, 6R9§ep%eg9nts P%Qé%%%n}o%%gl%w rate of 1.6 m/mn. Two nobile phases

(nobi | e phase A met N / .mobi |l e phase B 0.1 % formc acid) were

enpl oyed to Hgh reprefeaidipiagtazinybprdiiparidmylr om 100 % B to 5 % B 12 ninutes, An

i nj ection VolfReEsed@ pybo By UsSHididDo 283 171 30ReiPhld ER2Q05H083955 - 97-
Met hod 4: Revers%d%ﬁ{ugse HPLC was carried out on a YMC-Pack ODS-AQ Cl 8
colum (4.6 x S5TMHCWUTHYE ¥Yow rate of 2.6 m/nin. A gradient run was used
from95 % water and 5 % acetonitrile to 95 % acetonitrile in 6.80 mnutes. 5
Met hod 5. - Rever aedphaseacthilfn W8 ela el Wnedintdld @hpdumBs di8etéd koM (2.1 X
30 mm 1.8 m with'a flowrrate of 5 m %nn, A gradient run was used from 95
%water and 5 FPHREVBHIEEPYe to 95 %acetonitrile in 2 mnutes. 10 Table :
retention ti men{diRbiB305, 711 NULEE)7-RépthanBERLYIAN 9WWEl BI26-as-81 116 |HMlacos@orp.  Met hod
Rt M+ No. Lg%%%@ti),?,s,%(2%},994,24@3-:10115&1-192)31-ﬂ6-é1e§8 433 11 4.02 386 2 1 4.32

422 81 4.7 ,
10 (192)-19-chloro-14-methyl-3,5,7,14,17,22,27-

heptaazatetracyclo[19.3.1.1~2,6~.1~8,12~Jheptacosa-
1(25),2(27),3,5,8(26),9,11,19,21,23-decaen-1 6-one;
14-methyl-3,5,7,14,17,22,27-heptaazatetracyclo[19.3.1,1~2,6~.1~8,12~]heptacosa-
1(25),2(27),3,5,8(26),9,11,21,23-nonaen-16-one;

15 1,8,10,12,17,22,26,32-octaazapentacyclo{24.2.2,1~3,7~.1~9,13~,1~14,1 8~]tritriaconta-
3(33),4,6,9(32),10,12,14(31),15,17-nonaen-23-one;
1,8,10,12,17,22 25,3 | -octaazapentacyclo[23.2.2.1~3,7~.1~9,13~.1~14,1 §~]dotriaconta-
3(32),4,6,9(31),10,12,14(30),15,1 7-nonaen-23-one; '
17-methyl-3,5,7,14,17,22,27-heptaazatetracyclo[19.3.1.1~2,6~.1~8,12~]heptacosa-

20 1(25),2(27),3,5,8(26),9,11,21,23-nonaen-15-one;
18-methyl-3,5,7,15,18,23,28-heptaazatetracyclo[20.3.1.1~2,6~.1~8,12~]octacosa-
1(26),2(28),3,5,8(27),9,11,22,24-nonaen-16-one;
14-methyl-3,5,7,14,17,20,22 2 7-octaazatetracyclo[19.3.1.1~2,6~.1~8,12~Theptacosa-
1(25),2(27),3,5,8(26),9,11,21,23-nonaen-16-one;

25 14-methyl-3,5,7,14,17,21,23,28-octaazatetracyclof20.3.1.1~2,6~.1~8,12~]octacosa-
1(26),2(28),3,5,8(27),9,11,22,24-nonaen-16-one;
18-ethyl-3,5,7,15,18,23,28-heptaazatetracyclo[20.3.1.1~2,6~.1~8,12~]octacosa-
1(26),2(28),3,5,8(27),9,11,22,24-nonaen-16-one;
5-chloro-1,8,10,12,17,22,30-

30  heptaazapentacyclo[22.2,2.1~3,7~.1~9,13~.1~14,1 8~]hentriaconta-
3(31),4,6,9(30),10,12,14(29),15,1 7-nonaen-23-one;
5-chloro-1,8,10,12,17,22,25.31-
octaazapentacyclo[23.2,2,1~3,7~,1~9,13~,1~14,18~]dotriaconta-
3(32),4,6,9(31),10,12,14(30),15,1 7-nonaen-23-one;

35 10-chloro-14-methyl-3,5,7,14,17,2227-
heptaazatetracyclo[19.3.1.1~2,6~.1~8,12~]heptacosa-1(25),2(27),3,5,8(26),9,11,21,23-
nonaen-16-one;
10-chloro-14-ethyl-3,5,7,14,17,22,27-
heptaazatetracyclo[19.3.1.1~2,6~.1~8,12~]heptacosa-1(25),2(27),3,5,8(26),9,11,21,23-

40  nonaen-16-one;



11 3 5.47 516 13 3 3.7 418 14 3 4 332 432 15 3 3.58 430 16 3 3.78 430 9
1 4.63 445 36 3 3.83 445 7 1 4.66 390 6 1 4.86 404 4 3 4.21 391 17 3
4.31 405 23 1 4.09 502 24 3 8 28 432 25 3 7.45 446 26 _ 3 7.63 444 28 3
7.63 430 30 3 7.63 418 31 3 2.07 423 32 1 4.99 438 37 1 552 493 38 1
5.79 450 W9 20780365464 40 1 4.95 464 41 1 5.32 479 BAr/ErHisG3H24 34 1
5.76 438 42 4 1.976 375 WO 2007/ 003525 PCT/ EP2006/ 063555 -98- Conp. Met hod
Rt M+ No. LCMS
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including the N-oxide forms, the pharmaceutically acceptable addition salts and the
stereochemically active forms thereof.

6. A compound according to claim 1 where said compound is selected from the
trifluoroacetic acid salts of;

18-ethyl-3,5,7,15,18,23,28-heptaazatetracyclo[20.3.1.1~2,6~.1~8,12~]octacosa-
1(26),2(28),3,5,8(27),9,11,22,24-nonaen-16-one;

14-methyl-3,5,7,14,17,21,23,28-octaazatetracyclo[20.3.1.1~2,6~.1~8,12~]octacosa-
1(26),2(28),3,5,8(27),9,11,22,24-nonaen-16-one;
1,8,10,12,17,22,25,3 1-octaazapentacyclo[23.2.2.1~3,7~.1~9,13~.1~14,1 8~]dotriaconta-
3(32),4,6,9(31),10,12,14(30),15,17-nonaen-23-one;
14-methy!-3,5,7,14,17,20,22,27-octaazatetracyclo[19.3.1.1~2,6~.1~8,12~]heptacosa-
1(25),2(27),3,5,8(26),9,11,21,23-nonaen-16-one; :
14-methyl-3,5,7,14,17,22,27-heptaazatetracyclo[ 19.3.1.1~2,6~.1~8,12~]heptacosa-
1(25),2(27),3,5,8(26),9,11,21,23-nonaen-16-one; or

1,8,10,12,17,22,26,32-
octaazapentacyclo[24.2,2.1~3,7~.1~9,13~.1~14,18~]tritriaconta-
3(33),4,6,9(32),10,12,14(31),15,17-nonaen-23-one.

7. A compound according to any one of claims 1 to 6, for use as a medicine.
8. Use of a compound according to any one of claimns 1 to 6 in the manufacture of a
medicament for the prevention or treatment of diseases mediated through GSK-3

activity.

9. A pharmaceutical composition comprising a compound according to any one of

claims 1 to 7.

10. An intermediate of formula (XI)

o Pz\x4
/
X3 ” ;
4\ 3 ¥ 2\ 258
5/\\ r V2R
(R1)/— 2 y 5 *%./Z
n 6 \ &'
HN‘—</ N
N'__—/



43 4 1.618 390 44 4 2.018 389 45 4 2.346 465 46 4 1.969 405 47 4 2.01 389
48 4 2.091 403 49 4 1.957 403 50 4 2,008 431 51 4 1.932 429 52 4 1.881
444 53 4 1.898 417 54 4 2.007 403 55 4 1.922 429 56 4 2,006 415 57 4
1.895 458 58 4 1.665 445 59 4 1.739 418 60 4 1.717 459 61 4 1.618 430 62
4 1.656 4300 HB/3Ls3663 390 64A4 2. 055 466 73 4 1.52 2BVEPYAG/B365542 363 75
3 6.42 363 76 4 1.79 392 771432445 78 3 4.58 432 79 2 0.95 417 66 5
0.571 462 65 1 5.48 418 14-
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the pharmaceutically acceptable addition salts and the stereochemically isomeric forms
thereof, wherein

n represents an integer from 1 to 4; m represents an integer from 1 to 4;

Zrepresents N or C;

P and P, each independently represent hydroxy, halo, hydroxycarbonyl-,
halocarbonyl-, C,_¢alkyloxycarbonyl- or Cj_galkyloxycarbonyl-C,.qalkyl-;

X3 represents Cj.salky! or Cl_éalkyl-NRzo;

X" represents Cygalky! or C).galkyl-NR*";

R’ and R® each independently represent hydrogen, ¢yano, halo, hydroxy, Cy.ealkoxy-,
C.salkyl-, mono- or di(C,.4alkyl)amino-carbonyl-,
mono- or di(C,_4alkyl)amino-sulfonyl, C;.salkoxy- substituted with halo or R' -
represents C_galkyl substituted with one or where possible two or more
substituents selected from hydroxy or halo;

R? and R?' each indepedently represents hydrogen, C;.4alkyl, Het™, Het2'-C1-4alkyl-,
Cy.salkenylcarbonyl- optionally substituted with Het**-C | salkylaminocarbonyl-,
Cy.salkenylsulfonyl-, Ci4alkyloxyCsalkyl- or pheny! optionally substituted with
one or where possible two or more substituents selected from hydrogen, hydroxy,
amino or Cj4alkyloxy-;

Het*® represents a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl, or
piperidiny] wherein said Het® is optionally substituted with C,4alkyl,
Csgeycloalkyl, hydroxy-Ci4allkyl-, CiaalkyloxyC)4alkyl or
polyhydroxy-C,.salkyl-;

Het”' represents a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl, or
piperidinyl wherein said Het?! is optionally substituted with Cyqalkyl,
Cs.gcycloalkyl, hydroxy-C.sallkyl-, Cj4alkyloxyC 4alkyl or
polyhydroxy-C, salkyl-;

Het™ represent a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl, or
piperidinyl wherein said Het* is optionally substituted with C\_salkyl,
Ci.geycloalkyl, hydroxy-C,.4allkyl-, Cy4alkyloxyCi.4alkyl or
polyhydroxy-Cj.4alkyl-,

11. An intermediate according to claim 10 wherein,

n respresents 1, m represents |; Z represents N or C, in particular N;

Py and P each independently represent hydroxy, C; galkyloxycarbonyl or
Ci¢alkyloxycarbonyl-C_salkyl-;

X represents -C1_4alky1- or C1.4a1kyl-NR20-;

X represents -C_qalkyl- or C1_4alkyl-NR2]-;



70 41,98 407 71 3 7.64 457 72 4 2.028 481 80 4 1.893 389 83 1 4.08 376
84 1 4,37 445 81 4 1.338 406 85 1 3.86 376 67 3 4.53 404 68 3 4.50 418
69 1 5.20 459 Table 7 retention tine (R 1 in mnutes) and nol ecul ar wei ght
as the MH
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R' represents hydrogen or halo;
R® represents hydrogen;
R* and R*' each independently represents hydrogen or C;..alkyl.

s 12, Anintermediate according to claim 10 or 11, for use as a medicine.

13. Use of an intermediate according to claim 10 or 11 in the manufacture of a
medicament for the prevention or treatment of diseases mediated through GSK-3
activity,

10

14, A pharmaceutical composition comprising an intermediate according to any one of

claims 10 to 11.



