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WD 2007/ 003525 PCT/ EP2006/ 063555 CYCLI C ANI LI NO -
PYRI DI NOTRI AZI NES d ycogen synt hase ki nase-3 ( GSK- 3)

WO 300a/08323F ne/ t hr eoni ne protein kinase first 5 PCT/EP2006/063555

di scovered as one of a nunber of kinases capabl e of
phosphoryl ati ng and inactivarﬂhg gl ycogen synt hase,

t he regulatory enzynme of glycogen synthesis in manmal s
(Embi . et . CHULIGARIOING FPYRIOINO PR A BRAES 1980) ) .
Existing in tmo i soforms, GSK-3a and GSK-30, GSK-3

phosphorylates—a—mrde—va%+e%y—e%—p+e%e+ﬂe—+ﬂ—v|tro

The diversity of these proteins suggests a role for

(@%Qﬁf&ugéﬁ Fse%ﬁ‘elsé 9l(Rk- §)elk g%ﬁﬁe/tﬁ?etoﬁﬁg @F a@iln KEH QWi

g tes 1I's racterized .
tfbscmrsé RS @€ 9 r?srmmh?r 3 %mP&eﬁ aepableorhphawhgedatingangd dppchiyating

gblﬁ] syHtRAY, Qh@ﬂ:gﬁl%'tdr? chAymd&f M@é@@&me&én@rﬂa}nmms (Embi. et

r ectlv 151
F i P Binelinte TP s b gt Fr i o $g0 and
r(éS:IéﬁtBoGSiKnB phedpherytatesaswerd & anéty ey pmtansnesauﬂrcb i Tilge dimersity of
[
éE%fﬁ’“@@l?@ Rkl p BRI i Al of Sl motsbolig, growth
ydepraerd protein synthesis. Inhibitors of GSK-3
have been shown to mmck the actions of insulin
(Coghlan et al., ChemBiol., 7, 793- 803, (2000)),
including the ability to | ower blood glucose levels in
\i]‘)\pre I(diberen s, charaseri2€d byesddel b€ isalin resiléng &b tAd destruction of

AR DS LEEREbafl RS0YSH: RSy URIEEIIRY g0y gt
oflsmnasb@rpe@l an) geHef.nEhe lsmdingeéyeuhlstcleltﬁanea‘ttwriniziet@s pyascade of

té%ntenré‘sﬁn ?lﬁb B S5HASY1 A GHChnR i MiB#idn E@GSK‘EZ“ c%htriwuhglto the
bnor. ma sphoryl ted stat

erp
-inglgeq] .Sém*zé% P ghisogeRsn emt%m spthes Sgﬁahlggﬂ}rs 04 GSK-3
'/Iﬁge B s(hﬁkfh@@ﬁﬁmﬁﬂl(lﬁé actiofStE idsylinoElohlay lebilg @heﬂmy&l of, 793-

phas t tes
08, B BRARRIR N I o o Lok g g D
MSP&BPGC’CL d4.1343e247d 200). ablense sasentidijcamerntes suwehﬂaatynhlbltors
LESKBhave B §6fhiifl ih IR tREHAQI BT didsgEadat i on observed
in Al zheiner®s di sease and ot her neurol ogi ca
di sorders. 30 Inhibitors of GSK-3, such as insulin and

IAltzhmmrér’s @i3sase hovtRrdeeeizesd BPWMe thierd- m@uréelsaocmar 151‘0&|1n Tau

hasph t f T ' | I
SSRASEANG] el oo lsblafsts Rl coabl fyd 08 Nl
cR@wwe Madecubu glpdidtiologns 2, 768- 776 KD biobar290b)). GSK-3 phespborylates
(ﬁ'ﬁ ﬁ’yepr g{ Vﬂqo‘rﬂa{eﬁ] gltésr(ﬁlaf'dﬁqﬂtvﬂﬁf r% entln%lt from binding to

di saorders_such el e
essslak@igﬁt Bredwtlnq wndeegen the phesgnbljlameat wmbly that may
Sinﬂ&%b'thd’hﬁbuﬂﬂ{ah WEtadaltion PBEdrvéduh 1zNMherSs dikéhse and other
|ssi %g ur g nodel systens of the skin, the
AeRroleEisal 18k - degr adabl e mutants of  (3-catenin
IIehubsonsa»f &SHr-aneich as ingglireasidithiunt joes,hapeibenisbowoto induce a
R 5 PR A St Sl RS O GBS ob! PRELBERA V97, 94-

lon o eXpresses

HiOgK&90 N %@W@%@zss pEeesttrg e/ iolgbsors of GEK-3haye fbwotentlal
NOR-if At edatier ©F A6Ira @enérati €ediSdittiéts sidh A 18RImer’s disease.
contribute to their higher proliferative potential.

Mor eover, transgenic mce overexpressing a truncat ed

(FRaic gbwuln 13 controllduebysthe Wnirsipaling qbethmy,anlpa'rt'roufan Wited. eln
gﬂ%ﬁ@&ﬂfﬁ ﬁl'oﬁel ﬁ%bx‘ﬁp of‘@% g?ikxl e e§%r%5§1(yn alﬁelﬁi'a%lgﬁg ﬁnutants of

uring e SIS catenin I
iff-catenip mﬁ %amagq increase in the population of putatlve stem cells, which

have greater proliferative potential. This population of stem cells expresses a higher
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5 by GSK-3, hence the ectopic application of GSK-3

inhibitors may therefore be therapeutically useful in
wo b@7omsas nent of bal dness and in restoring hapCT/gpmok/te3sss

fol |l ow ng chenot herapy-i nduced al opecia. One of the

ot her proteins regul ated by GSK-3j3 phosphorylation is

the signalling 10 protein NF-KB. Studies on

f iebélaitinas-cadHeria Msdoiated - kaiaﬁigwmcmw eontriitead thelrthagher

h .
ARl BB oy b Pl e VeI jancated pcatenin
nmghc slie undgygd de novo hadr-falickBnarphp génesis, Witiels sortiadlyas ey

Sucib‘l’iglgedacﬁﬁ% | esrbgegés%e% ng éa[bﬂrd ipfd @mttfz% )t {9 pRERRES lated

? rosis
tg? gctapic gpplicaton pfyS a3r mé}bilteésen@f thegefore be
athefapeﬁticanpﬁselfmflh ?&{Hl&iaﬁﬁéht bBbBanKt akd mee&6rifd IRE) growth
VF)EI %e ﬁ}aes or.i @H{ildentlfled as a
PYing dieme éac?ys'B HePtRFLBni ne ki nase that

phosphoryl ates gl ycogen synthase, it has now been

d .
SPIEORE S b SRR SRR PO U B
2eroteipNKdeht Stydiss en Aibrablagtserorn & kmeekput rgpuse indicate that
PR FESK-3 rﬂﬁ&ﬁs‘éﬁﬁlﬁlﬁtrédtﬁg %ﬂa&ﬁﬁwfy diSReEE YBiséases

PEP 56 Peatt Seandied O NSRS ot iy, Tospestispessrdngiude
pawdieinyneatischbeCAMl oreflamnzdbrgsiiwasesohiehcas| allerghesrand agthmaf nultiple
f ?c%rgsrls M?f ?lpéu at018 a.fltfﬁqln#\%ﬂs ﬁérﬁtsélgr%sﬂcs aaq is of Hﬂﬂmmatory

traser| act or transcription
cBexyel Elﬁ%?ﬁgélﬁmtl on factor, L-Mc transcription
factor, Tau protein and (3 25 catenin. This diversity

?{Q@g{egé&{}ﬁ‘g%@ cic%]@a@?a}xgeth%{i h 7 1¥1f3 %lrﬁ%ﬁggg{%/ﬁr%onine kinase

matainsplorgacds pBgogatsynthage; ctdms 8@8 be¢h dehdrstrate@hiét GSK-3

YOt BB ol B AR Ein irdi SRR, ehd by OF) BIERNTAR-

aféemewetnypmh km@sq@i&p@aubtmlts&rpb@wh@ﬁaw ba‘kTPw@uraé@rlym pestyl

@f\%’aﬁf&( ad ﬁ%hﬁ%a&@‘bk&% rﬁerﬁlcf’otglbelﬁg-ﬁﬁ%gated protein, a
i

Ieu eni a, r ont o- ra
‘t‘q?}t‘i‘l@‘& R, %Nkﬁ(:ﬁ 1%&%?%%@@%%“&&%%@%&%&6@
d&g@t@t SR 0] transaﬂp@dsre&suov gunb wmammab@ &ictdad-Myb transcription

b pI stema e. N | ck
chiilot BB YRR RN L o i W), THF PR
t gwgnm sThip kiyversdgmé ptqtqnwhhhmydjqulospi@rylated by GSK-3 1mp11es
c cpd 2490
B o Lo R P abg Y S Lty bRy el
denmenti a, Postencephalic Parkinsonism prion diseases

WGBK-3 inhﬂﬂtloﬁgﬁma)sthbm&“be%@éf&lﬁﬁ&hd’hﬁteﬁéﬂﬁn@ﬁ@ﬁﬁbﬂfﬂeﬁt($fd1seases

8@ 3 CSRELR A P R I el Sy i
(dqt@swob dpbeestAlehcimer's/disese, iletkepenigdS D17 ﬁ%ronbrtemabral

g@é{rny ?%gé%v%lgﬂ p{rl(ﬁ\%ggstr (ggéséls% §(5:‘r§§(? ﬁasa%g%{?&'z{lcgp ProERessive

d%apﬁw ergnaé%(p myitinke shstesn atiaphy aRick apaepégg\hemann Pick's disease
NGYE CPDeinehifid PiilistitacaRRtia GMthdangdéi dhly, dempatid Witk k@,@es and

Sl BFog, o R Bt R Ref e P atkiRDaR i g Somptex
ntw @uanmrmdsaebmildemntlﬁ Postepeephalcul askinsdniizen, poivp diseass gfith
t < e%IQ§ @ﬁl’fd&h}e s%?é?%‘dg%n?ﬁc%gh’ﬁﬁf uﬁodté\ lglg@deg%ﬁéf%d @.f

| Sease,;
paeyiophilig eraiggdiscaseyisubrspiesclepang ﬁg@ﬂnpﬁphaaté@@ﬁ%@% {late

dicaiRicesdn ofNif irdctidhs BT tHe Ceritral AGIYEIs systed) inflafimatory diseases,
particul ar neuropathic pain ;
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depression ; inflammtory di seases including allergies
and asthma, MS, RA, arteriosclerosis, arthritis or

wo Bid7/oddsee i n particul ar, the conmpounds of thepQI/EBBIN/063555

10 invention are useful in theg prevention or treatnent
of diabetes, in particular type 2 diabetes (non
i nsulin dependent di abetes); pain, in particul ar
n@aplr@plahmaﬂc@;adeﬁ}matw@mﬁa disbders;sutthid wadmts) hyurdpme@aeﬁ

l udi
R sy B hp R Bl halc DR RS s onaope used o
fiohibitl sperfn Jnotilitytand e theederebowsell asonale venthaceptsves.
inhibitory activity and will for exanple, be of value
in the treatnment of cell proliferation re| ated
dhngsFtiatas. tha prBPHS OF B PEssentia Rt pre uspihingfe prevention or

pﬁmﬁlaﬁtlo@‘ AnRehérsQidtise; dlaberes Qﬁpéuﬁl‘nﬂ&ﬂ t$p&D d1abetes (non insulin

FEERET iibend b SR bl RRPAIRYRLRE nbl¥Spathic pain:
i depirdssivor, inflotmatoryydiseasts ancduding ataigingind asgeiayMS,RA,

t f I
PR Sl AP TE I, PR bR o0 e
i HVeRiOngFeyssil mﬁhe PEeVeRti e EgHmeTt oflisheew dn n@“aplaﬁretape
t(ﬁiﬁ&ﬂ@*’(n%ﬁlnﬁ@éﬁeﬁdéﬁl dﬁlbétéé) pakh, Gln |pﬁN1%ﬁIaf Aéurdpasiic pain;

ipRisRn YR Chacags e rg Db Rt B *' ¢

phar maceuti cal conpositions containing them and to

their T'tﬁ&dv@nt‘icihereﬁ?é}gé QfﬁhH{; %%;?fd dndgﬁ-ﬁg@g '&Eﬁx@%&i rﬂﬁcéH&%lés 3¢

the prevention or tr

t forpulgHD disi hgve bndeund tpdygve kipgednnhitgyastrgty and will for

P&Ein%?ez 806f Migdnbthe tréatﬁéhtsof' N ?Fﬂliféiﬁtl&i)fé@&éd"&sorders including
ounds. af formul a

MelyPREFoPRy. daesti g n
2°a§ ©T9 PSORAES, Genign pfi?s"% lcmypf\rgroy Y art?s”‘l?sﬁ?r‘f\i‘st)‘%ﬂ gest
t praeti @uiharr ﬁm&empomalslof t}mqﬁeq@hahbmtmddvdre found 30 haveandGIKE
1§1ﬁfbﬁ8§n1%m‘fﬁ LuL(y are %83@?15%1%@@%15 1n&‘ggtf1&95f0f t}@'&t%et%lt Of t'ﬁ% human or
; represen
i m@glebodiyr f@nﬁ&amlde m the mansficiseei memlcmer@ for gseyin the prevention

r GREREREH: Bf didEhsds fddifRl kiba (%FGQB—‘]B’ activit supra The invention also
-C 4al %-NRQ d 4al

es'to prgcespesior }yq mzla(J}/ufMLlIre PHspd a%\gpﬂ yndtir}(gjg_alz@p dfgwtt;lves to
1p}ﬁﬁhk(}ebt1cal celﬁﬁbd}m&-c@ﬁtaﬁﬁxh gthibm,and to their use in the manufacture of

ﬁ&lgar?{ntf @f{ 15¢ kne {r%%}l PN&RI&P‘E&&%%E %&%%%Rﬁfﬁ@&a{%d rﬂhrtoﬁgn GSK-3

a48vity C1_6al kyl - CO- NR5- is opti onal |y substituted
vvlth one or where possible two or nore substituents
sel ected




15 from hydroxy, methoxy, am nocarbonyl, hal o, phenyl,

i ndol yl, nmethylsulfide, thiol, hydroxyphenyl,
wayanopisenyl , am no and hydroxycarbonyl; X repCEERIW&063555

a direct bond, Cl_4al kyl, Cl_4al kyl oxy-,

d 4al kyl - CO-, C2_4al kenyl, C24al kynyl, or

Cl - 4al kyl -NR3-, wherein said O -4al kyl or C24al kenyl

| Phi® frivetival doyicerfsibshpduntiedf fotthlilagh)e or where possi bl e

two or nore hal o substituents; 20 X2 represents a

direct bond, Cl_4alkyl, Cl-4alkyloxy-, Cl.4alkyl-CO,
C24al kenyl , C24al kynylL~—or CIT%ETkxl-NR7-, wher ei n
sai d Cl_4al kyl or C24al kenyl is optignally

substituted with one "or where possible two or nore
hal o substituents; R d R8 each sigiependent |y -
represent hydrogen, , Cyano, {:Io/kﬂy ? oxy,

Cl. 6al koxy-, Cl. 6al Fono- or 33 -2,

di (G - 4al kyl ) ami RYT nyI &E—@k or

di (Cl_4al kyl ) am no-sul fo K‘ 1 6a koxy- substit ut ed
with halo or R represents . 6al substituted with
one or where possible two or substituents

sel ected from hydroxy or halo; R2 and)R9 each
independently represents hydrogen, Cl-1Ialkyl,

C2. 4al ken Het 3, Het4-Cl 4al kyl-, Het5-C
1thqé/]—qwqiq:§mg§ﬁpq: pharwﬁqaﬁymgzplly acceptable addition salts and the
itéredohd i dank v opie torinsABéreyt whteD07/ 003525

PCT/ EP2006/ 063555 -5 car bonyl - or phenyl optionally
substituted with one or where possible two or nore
subspresergnasingeefromd trdp mréprekeatyan, integatfomay | tadi no or
G y ; R3 and R7 each independently r epr esent
Zépg‘gslgﬁ%lhp C4a| kyl, Het6, Het?-Cl alk

rmpqeeﬁywér%qﬁqyi ORI LD sl alkyl-CO-Het .
Het 8xel'4adky), amocaet QY lalkyl 5 -E8- 1l kenyiksu) f onyl -

LBl LT L%P?egmélﬁf‘ aﬁvetge‘?rijthe

sel e{(tlegdlk&lrbmkeh)dﬁ#m@é@wdﬁk/}dm—y\m armitha'-61_galkyl-CO-NR>- is

S en% g)% stitled Wit 08]%%5 %ﬁ%rﬁo@aﬁ%‘i@o OF AERE S Hukts selected

repr I'O en or

subsfrém lhvér@xw mﬁhwsbd ﬂmxrgpcanheng hfrlo @beaylkylrl@byy :metlgylpdfide, thiol,
and H‘ﬁh& H&le 'c@rﬁ’&fiﬁ anIllﬁOElﬁtpﬁ cafboli§L erocycl e

5t %ﬁ?q?% o Ao il Pa%ﬁg{y'- G- Q%%CE CasrIgioL
pyr GQpJall@nyly br @hetleil-NFs aivheriih kaid @4ﬁkyl%rﬁzﬁalkenyl is optionally
OCEt L[s%lggy td %&Hgl c;nletolfIt Ef alﬁtgplr)%mwg Qr mo|ré/ ﬁiglg sé(bstltuents

roxy-
pReteplesents ménkqt Ibond @ualkyl, Eyhalbylyxmcn‘alwco -nonalkenyl,
di (Cégialgdglﬁyll b@g]eﬁg(g%?flga:uéﬂé?%g gz&?@;)ﬁlk lo}?gbﬁlkgnﬁﬁ‘sdoptlonally
sel e“é‘ie’ %gfwr%wha{erﬁﬂsm lfetwal%g}qrﬂtﬁmsuwa}eersn
sfai ghdHet e&claﬁmpleﬁent@r Rpepéit Gpadolyn, HHYS} dyand,edlophydrogye

| d
Frort CHIRy F o s RO MDA S B iyt -
C1_ 4abioyloody(Cl. 4ad}aYl)ayrhn@nsulﬁu1yi/ ) dallsyy-Gubstidte with hedstor R
I:IS: eregl@gerﬂeé et &P\Qﬁiﬁ Bhd ¥ \Klﬁé?é g&%mle fvo or more

e se cte rmrp ol I
pyr rot Ft&P?fW selegtasbrom; bf?/‘loberb@Berl di nyI wherein said

Het #hd Riedach amdépenidentdy @bﬁés@ﬁi hyttagdny Cpuhisglj Ciufati@nyl, Het',

one Pgss por e subst
sel elgf’te ﬁ?lg%l] %ﬁ gkﬁﬂufy cmgg?mﬁl(b 471 amino-Csalkyl-
hydr oxy- Cl . 4al kyl -, Cl. 4al kyI oxyCI 4al kyl
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or pol yhydroxy-Cl_4al kyl -; Het5 represents a
het erocycl e sel ected from norpholinyl, pyrrolidinyl,

w@r@enesenyl or 25 piperidinyl wherein said HeCBHEP®06/063555

optionally substituted with one or where possible two
or nore substituents selected”from Cl_4al kyl,
C3_6cycl oal kyl , hydr oxy- Cl 4al kyl -

C148dakbdn M()Q%h.é‘@*ll Kp‘tllorﬁny pssyihiyelr xO?th/ oﬁélm"ﬁllléﬁ’ boss1bﬂ'€twd30r more

net eSPB% e s aE MR BS, B5 0o 576 I‘I?g?yl‘aﬁyn’yl
rﬂ Y| cagh mdppmddmtbyﬂeprem hmlmgery IC1eplpylabetiyliot -8Q.qalkyl-,

Het g‘% 491138%43?%%1%"1- (géf{oﬂél?y él.ﬁ)%t][ﬂ% ed\mg‘f ﬁétm Cﬁ %Qm‘iﬁ%&garbonyl
ani rfexsalkgayleplionytz C @nyqn yalkyx gt @eng] q@qonall}psf\@p@tpted with
pherye O@Wh@fd‘pdsmble@m%@ lntoé sudstituests 4d@bdedd from hydro ﬁgn hzfdroxy,

am no-.car 8 or nono- or di (d 4al kyl)amn no-
repr%‘%‘@ﬂf’% eI]'I%Xl(é’fyo’cycl e selected from pyrrolidinyl,

gLpRYiRfianglIR " pichendepemiehily réiespyrtiydraeh or Gy salks] dptigtially

pyr y l'i di nyl wherein
?b%tgbﬂhqﬁﬁg g’na I br glﬁ?@& ted with am no,

Iﬂ'@r andyHet aclnand@)ppndenﬂy dersssgniGheterorydle selgptrsifyom pyrrohdmyl

_ phe ergln_ﬁ 1béilazmylcﬁ;a4(ﬁh§ﬂl}’f)yrﬁﬁﬂdngl ﬁ{-&yﬂ\ﬁj imi@2endif lor

A ol AT R heblouily HerarGs aamine

sel elgideaky{ Copalkydy ipliodxyr@ ] salkyy- plﬁﬂmyd Iphvﬂyl qamﬂkyla,m nyl ;

d@ @ikxfi b)éf-ql 4519@ mog? (?I‘Lhi '8%212&%188 8 am1\r/1\?] carbmrl]yl-
slé¢tdan4e1th e¢o;h lmiﬂpﬁmtlwemﬁ@m 3 lnqtcredyql\ﬁ %qlpcémiefr@n pyhelidinyl or

possh férﬁhﬁ%@v}féfem 508 91cF R H AL UREL il SR nASHTRMN one or

c1 4% %épw%%&kﬁggegﬁw%dr O@G%g]f@ﬂ?@aﬁlw 83 seycloalkyl,

par thy@ltd;@mclljetkw- Cepilledenics 4ﬂkylhﬁtper}<h‘}7&l©b<?{ﬁﬁhlkylt- ed
fzﬁeg‘m reﬁlggge 9; cg lnpq% n%en@% neé dssx&ya he ergcyﬁle%se}]ected from
\/\herreomvhelmﬁl mlemlltlmyls pinsrazomyd ot plpsuctbsyh whereid seiditfetbfikst’ and

or phere Eé{dlﬁz‘ sﬁb§ti’éﬁ’te@ wﬁ%e of uﬁa& ﬂogﬁateﬁwé %I %I@&bstlments

fromC14 ocycl qal ky I OX
C1_4%lee ﬂ%seye@ PR 36V°1B%Ik¥1hb¥ﬂre&bycc13{m1 @I4a1¥yl%y<éua1ky1
I 1Q)rrp@[}1h|yawx§uc HelkiK; represents a heterocycl e

SrecapEr vt RPCTREn srHode G0t bl rbrguRs] Bctinyt or

substipérisimd whietdin saié Het’ is optimellp egstibites witloons ommlneze possible

s ;gﬁgaxy&guré s ﬁ%ﬁ@%a%&@% élaI&M < %&ﬂﬂl ORYdkHy-C.

pol yAlak Qwa@}y %&i’lq{y*ﬂkyl o1 BONBYRORH Grrehkes f or egoi ng
dedtI“nied' ‘omi mb} e mus;ad‘naemy repreEk&It Q hbﬁ:r@@@le stlectb® from
fluoro EH .and. | r&é:l 4al. 5 defi ne
St sty b s SIS
r adi madiazohémyhg pytazolidihyk whetemaaiddﬁmetb?t Hete! analdﬂletgsa,re émtionally
exa I

ﬁ%‘o?ﬂ&ﬂ%ﬁ%% ifid, 0] roxg eF}’alllarl %Ydr)% (%vlaljkly}] S/Phenxl
t he Hhieafél Cuaﬂsyl -68l I@}/lfyl10§)’1%aﬁlky]r(ﬁmlﬁ%%@énﬁl 053] kyl

and hbss- Ia,lrgh@ham@}mahgg@es t hereof having 6 carbon
di.nmet

%%gwpﬁgm%etgﬂ@/f%% e% fpom %yﬂrohdmyl plperui1 Xgll?gitpgrlazmyl,

pyridinyl, pyrimidinyl, pyrazinyl, imidazolidinyl or pyrazolidinyl wherein said
Het'? is optionally substituted with amino, hydroxy, C;.salkyl,
hydroxy-C,_salkyl-, phenyl, phenyl-C, salkyl-, C1.salkyl-oxy-C)4alkyl-;

mono- or di(Cj.4alkyl)amino- or amino-carbonyl-;
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i ke; - C2.4al kenyl defines straight and branched
chai n hydrocarbon radi cals containing one 25 double

wdooud/oessds having from2 to 4 car bon at ons suchP@BEEPI006/063555

exanpl e vinyl, 2-propenyl but enyl, 2-butenyl and

the like; - C2_6al kynyl deflngs strai ght and branched

chai n hydrocarbon radicals containing one triple bond
d”hap‘m&@ts‘ d lﬁerrBC)tdlb Selevtgdfeom aioppioliayls by@slidifl piperazinyl;

2 petofl ML AR AL Sy Sl o siperitiey

3- heW]WW‘m saidcHatHes bptkm,ally SWEBtiBitagdowitta bie/dr Wlsergmsenbﬂq:twomr
cy Ccllﬂgfe%u%tlm&ﬂscge?&wdyﬁom ey ﬁ?all @} &g(ﬂagﬂﬂﬁp 59 rQJE‘}e Xy, L al dyl_

nes stralg ranc satyfate

hyd roeat lwi/fﬁ‘yaam lksdj0g Pglybhdralg,y-(%m h}dxyn paitigglas et represents a
pr Oﬁ%t&éﬁ@’yclemﬂeéle@ﬁbm ﬁrdﬂﬁidﬂl%b’l@b?xh‘blﬁﬁiﬁyl pyrrol?fl 2,3,4-triazapyrrolyl;

2- et. B85 -.Cl 6
2 e R LM b iy s R R oo
honovbgaesessihle twcasr mometsbhbstifyents detected frmo Oy hadlkyt, Csscycloalkyl,

kgt LS AR o

pol VW@? wharyHetT rapipsepts 4 hetegesusl selected drom moghelinylagyrrolidinyl;
defi @E&aﬂﬁyﬁir@h@‘n@lhﬁﬂ whaniGid Mer' is bbﬁ&ﬁll? lsubdgied with one or

e T AP o L Tl et

genéryideoxtyeC ayalklyl-4 &} kalkylasy@ qblikplest pobyhedmnisgfualkykhavi ng
two, three 5 or were possible nore halo substituents,
such as for exanple trifluoromethyl; The heterocycles

as nentioned in the above definitions and hereinafter,

K Lud®B @ the ﬁnfégblﬂg ldegsitidhd arﬂ%:?élﬂif%r' soneric forns

thereof, for | e rroI al.so includes
Z Efy‘lsrg&l Gt Otf(;l’lo F‘E?(’ 1040 4-triazolyl and

1, @, 4alkyt qlegfmgs strai ghj)aad bgapghqd cham;qamg@tgd hydrocarbon radicals having

1idn 3 84 3oRA ks subh g T YAMNRZ Blolly, ety prppyt |
. hmet]w&ﬁﬁh}i,, &mthﬂnrawlazz,adymethxle@yhandq%aaka,zo| o
@, aliyhisatbaavol mdzludmdl 5alky3 add the Ih@ieﬁkcﬁh@'lbgudsyhaétyﬂ having 6

udes 2H— an yra Furth
qt&n&é%ff Y é%yafﬁﬂ%??% BNy lt%@ynaﬁalad@tzaﬂe?m@%ﬁgylm the
Hiékeei nafter nay be attached to the remai nder of the

m¢ gihy %feﬁggs s%l t éll& ?r%l%h%ﬁ %Hanq ?ﬁédlj’ogﬁgoﬁ: }%rdlc%ﬁ c%%tafiﬁrég one

& oa mas ap

r@mbledzwd land hsvmgvfrdmz%loyl Garlan atq;mg/ sush aa, fm_- exrmtde viny),,
9@2103 uhteny%l Q%Qﬁfloinli'the ficd; M dazol yl and

5|m azol when | Ia20|¥l§ ItITB.
Pz AN eﬁnz.s 13120 and pragehed shaip ihydrgegrpon Wﬁ‘é‘ﬁ‘lﬁ qonfagning one
ttripRZhY hnd hzivm@ffoiihez tb, (Qcaébdnr dtéa®budh- a¥,| for example, ethynyl,

b bl S58adt ounhy P g oy e SHABER,

ﬁhhaommiazbhqhkelt may be 2- benzot hi azolyl, 20
GFQLILATp By BRRAR S50 AP eB e

ao%nmﬁlkéﬂ?xgalieﬁge%%rawbh@q Arder s3tuiatrddiydeocatoen ardisals sush as

GAsRA6LE ethoRe profens blilylaxlyl Y-nathiylstiyloey -2 @sthglpaeiyloxy and the
gﬂgltlon salt forms that the conmpounds of fornula (1)

able to form The latter can conveniently be
ot apkketdxlyys meant to include Cj_salkyloxy and the higher homologues such as

methoxy, ethoxy, propyloxy, butyloxy, 1-methylethyloxy, 2-methylpropyloxy and the
like;
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25 treating the base formw th such appropriate acid.
Appropriate acids conprise, for exanple, inorganic

waeddsomsaseh as hydrohalic acids, e.g. hydrochl PCT/€PING6/063555

hydrobrom ¢ acid; sulfuric; gltrlc phosphori c and
the like acids; or organic aC|ds such as, for
exanpl e, acetic, propanoic, hydroxyacetlc

tr p(flilhay@fdk L;lalk.yl isag'éhélfo toRYCT UuIk§l aSQ}éﬁhédiherelﬁBéiBfH ﬁavmg two,

P o end basSiple HRRIS A s il uilBiof eabibR | ©
amhamesuMﬁbmlc benzenesul fonic, p- t ol uenesul f oni c,

}EJI%E‘]& I 43?1@1 1§%«%%1eﬁc td%a @M ﬂgﬁ‘%ﬂtgfﬂeh fere | éﬂ{/}ﬂgtﬂbg three

e’ acl ar naceu accepta
s%ﬂ wgc agssrbé%mo Bﬁuﬁ&tﬁ ag for geapple f u%@ﬁﬁ Yise
the therapeutically active non-toxic base addition

[t f h t h 35 d
b1 4 BeEReilesh ifiog g BB R0V ReBhisioh Fldifrateh o meant
f torimdudeaalleposkible igoraer formg theresf doninstag@tpysl ylaiso includes

o%’%kgmgg Bz%lyflmu@éssi é{) H’?azﬁgl b W3t4rlﬁlazolyl ?xadlazolyl includes

cal

, el;e&,ﬁrmxe laacrbfbfq42a4 omdv@yzpbfﬂn I 8- oxadaéwbdtand A, 4-oxadiazolyl;

Nhigata2ylyt i%cﬁidé@ anisngiadiayel ﬁb@m-ﬂﬁ‘adl&?gg 81 d@@ttﬂfadla@om and

5 :
S Bhadiegol i PopgR AL BN g /0635557 -8
t Fuerttteryehd hetérbbyces a3 pentipnédain ehdtoee el thoussbod crioer may be

" EBERA S NerhBR: LTINS ASEMAAY LR 9 heib0n or

er el nabove al SO CO
chﬂﬁ‘p’@%tﬂ@gis @pproprigtal Ehug| §0r sxamde, when theketergryde isnedagelyl, it

9@& ¢-itn@ L8y M2.- éu&&ogﬁpl yﬁﬁlaﬁzolﬁr @lﬁlmaz&ﬁamalselmldazmﬂ

| cohol I
s\%@@%ﬁsﬁaﬁﬁﬁt}%@é& o 48T S G e s
dethzolgls ittley tmolss,nhh&om yj T, 2 ertﬁmzto143s}ﬂnn2 MQna&IA&eyll 1,88-triazol-
ff %rdrﬁ% 4QH§zol Eoyl{?men 1& fhe qhﬁ?oqyloi{rﬁ?a boef2 {Jé)nz 1a%01y1,

POSSESS es's "ot Herwm se oned

i 41 ¢rtzathe@01>t1,h%bmthuazalyl,cﬁelsfrrgntz!mazoh'l arid 7wbmdum§'1
denotes the mixture of all possible stereochem cally
and onf or mat i onal i someric forms, said mxtu

aFRRfGuteall Y&F%@ﬂf‘e%r@ salih aTmPRiRBed ﬂsrﬁal/ab?ve are meant to
oavn{prrsaﬁre&hafapédmealha.sdt@e mhm aﬁd sdditied shltcforn® fhat the
Stoﬁﬁ(g)%g s(c?? fg 1% (f) %Penaf??e to ifatﬁe]r' gaﬁ}[?c%v%ﬁl R&/)\Xu P%g’btgmed by
etmhngtl‘mélasaf@m WIrbh smh@gpltognate aeldb Aapexpriatetasids comprise, for
S&QHIZJI@EI}O}&? f&c‘?&%ﬂ& hmﬁﬁ]&»ﬂa‘ﬁg ac1§9r59% ‘ﬂg/drto@ﬁoﬁe BPR{RES omic

so eX|s tautoneric
digu ﬁﬁéfbﬁlmﬂcﬁh‘?ﬁp horicipd die H&ac@ﬁp@rl%smlqjaqlﬁiﬁoﬁuela%éor
lexahipﬁa a&xweprﬁpﬁm& Ayaroryadeti€ndRtorbacelie, 188kic| p}?ﬂuuﬂeﬁxahc
l|n t he. s dge pr &ﬂ%.i entlon1 N—o&kpe
bR otk €8 hudtnscalois POl it T Belicg Biahe
coetpaneseal forhigsthanestfooicnbenzedeshifonicy | pato{uehesntfonie] cyctamac,
e n l,diqjged to the
g%ﬂlg}gi{:fégwstaﬁ%gﬁ %@ﬁ%%%? 1%§oglg§of conpounds

according to the present invention consists of those

gnﬁaﬂuﬂﬂ&eaﬁcaﬂ@raabép@abﬁé Addmﬁf Rth aPMentWnedBERIMAbod e meant to
ol I OWMm estrict sent an int
r<Papape 1 & aneigphoading BBaonic Pisg ARORRS S s hicRYEE
rempesads of hinmela () 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, €.g. arginine, lysine.
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30 Y represents -NR 2_Cl1-, al kyl -CO- NR -,
-Het'-C,-,alkyl-COONR 5 ' or Het2-CO NR6- wherein the

wo leﬁedskgll -linker in -NR 2-Cl_6al kyl - CO- NR4- BCT/EP2006/063555

-Het'-C 1 _6al kyl -CO NR5- is \(I)\%gi onal Iy substituted
with one or where possible t or nore substituents
sel ected from hydroxy, hal o, phenyl, indolyl,

nmet hyl sul fide, thiol, hydr oxyphenyl arri no and

droxycarb 5 X bond
SR aREDY i belSRaTRT Ry ool £ af Aftopgase asc o
\Mrmdmtmth%ﬁe@ acitl. ot daseyformor  C24al kenyl is optionally
substituted with one or where possible two or nore
hal o subst.ituents; V\D 2007/ 003525 PCT/ EP2006/ 063555
- Ghezterm additipp prlcasaised hereigpbayernlsp samprigss thesalyates which the

O@d}ﬁtb(?ﬁgﬂ?/bf fofmdla |(1|§)£@ Welll a Ehe@blt@ihléwlolf Mk Hﬂg@foeﬂoﬂns gu@h sorllvates
- 4a r al ke s optippally substituted wit
o?fgl% re’\%ﬂlgféehygzﬁg?sfﬂﬁ%owﬁ%a@rthﬁﬁg% hal o substituents;

R1 and R8 each |ndependently represent hydrogen,

Oﬁ?eﬂgrm Q@lt 9 }giﬁfg &33—1%%59 sed hf:éln%fo@@!i&wes the possible

nmno- am no- ca ony
odl(f@tenwawnymg wﬂbawf%mnon forgis whisty the semgeynds o6 prmula (1)

Whhpdtaése. @ﬁﬂe?s othélﬁfié@l?@m&le@énﬁﬂldﬁéh the Bﬁémfcwtd%dlgmﬁdm of
one or ssi bl e uen

Rrubad s nae b S Rt BerRcteusaly 8% Sonogationally
Gberdaﬁdd}ol‘ms Heltd3mxhb¢s400@ta.nﬂag kly Hiastereomers, enantiomers and/or
g&ﬁ‘%{ﬁ:ﬁl rs aérén?c:] rg&%{dlﬁr ﬁtfhgﬁup@ n&% gtﬁlglelochemlcalw 1soriner1c forms of
dpe p@nmwls stifpsmitaDwth i rtqﬁe ton@ asin @dmv@rg @@télu egfleothgiare

theﬂ@écﬁtoﬁblékéﬁ{ﬂrédé@Wlﬁlll’ﬁ@k@@drkd)fme?ﬁkié}iﬁhoﬁﬁfbn hydr oxy,
am no or Cl _4al kyl oxy- and R7 each i ndependently

. represent hy erB% Cl al kyl, Het6, Het7-Cl 4alkyl -
Ay

Come P8R GPREP f formyla (&mw gJsaerpisin fhﬁretamWﬁc forms. Such
lc-:?hﬁs l@ihoaﬂgk yibeeRplioielgriidicatéd in thd Bbdsd fdxaililizfmtéllﬁgnhéednv be .
X, e .optionally substitute

e B PRt B b Pl BN v o subst 1t uent &
sel ected from hydrogen, hydroxy, am no or

Ik
%%?Ss?ﬁfqﬁ*%fﬁof?i%cdé‘??%“@s R
VROITHPOHY sy reenowrwyveéwltr%nﬁgtms %Iﬁ exud&eé to the
@@cdalle@ﬂlecp@aujent I y represent a heterocycle sel ected
frompyrrolidinyl, piperidinyl, piperazinyl,
pyridinyl, pyrimdinyl, pyrazinyl, imdazolidinyl or
pA fiast @grawghi qf)cbnmhmdsianccséimg td-ee' préssntdpvdmina lcbysists of those

gﬁ)to ('Pstéﬁq' 1\4‘1‘]‘1{19 I@Wh@ﬁne n&?/edd'r ’f' %féljtl)‘bﬂé% restrictions apply;

C!I!l T&HIGRGWS %B(Wflgﬂ Q‘InklyqO 4 ﬁﬁ%eseﬁ aﬁl"@@ﬁ“i&ﬁ‘k}}/l“) A1 No-
seﬂsmlt@nyl : 25 Het3, Het6 and Het9 each

ende e 4h cy ted from

nﬁﬁaﬁsﬁ PRy RO GERYR ™ B ﬁafﬁ@@@ﬁﬁ 85 i di ny
wher-gletf -@@+NR hereitHdte6-CapakylHatker mr—EN i &aﬂqﬁl-IQO-NR or
subs e .Qr

Subst i HeFRLd LG ARE opt SN AT FubiRe0l wBE Fpsyble two
hydrqy)pyorgiubsgrqengﬂselectgq T g ijyh;‘llo ekxylrmdolyl methylsulﬁde

* thiol, hydroxyphenyl, amino and hydroxycarbonyl;
X! represents a direct bond, C;4alkyl, C,.4alkenyl, C;4alkynyl, or C1.4a1kyl-NR3-,
wherein said C;_4alkyl or C;.4alkenyl is optionally substituted with one or where

possible two or more halo substituents;



10

15

20

25

30

35

or pol yhydroxy-d -4al kyl -; 30 Het4 and Het7 each
i ndependently represent a heterocycle selected from

worsphadsenyl , pyrrolidinyl, piperazinyl or piper/EBooybe3sss

wherein sald Het 4 and Het7 av\g optionally substituted
wi th one or where possible t or nore substituents
sel ected from Cl_4al kyl, C3_6cycl oal kyl,

hX%ifepP@ﬂcrﬁl a dibdt pbnd, @lalﬂﬁll, Ry hatken€l, G}azilkyﬂyl @r Cy4alkyl-NR'-,

00 SN L o AT SO0 i s v
pi pepmzlb}wtwomr mau¢ palp |S@hShwent&her ein said heter ocycl e
I B! gRIR%NEh idﬁe%éhtaéﬁﬂ)l Ilégnecgeﬁ“h&ﬁ}og&? c9dno™ab enydp(g(%ls chldkoxy-,

two or nore su |tuen s sel ect romC14ak [,
c3_eeyelkykl rpno- ¢ anigpiegibonyley 4al ky!l oxyCl
al Kymosg- opdt Ehyﬁkﬁ)ﬁﬁnﬁﬂrsﬂﬁidywcl GaIK\@(y?@Ql?s’tl@lﬂ&ﬁQﬁh halo or R'

PCT/ EP200 63

R LR ek At

conmlbstdsermi sdlateriufrem hyJrowhner haln, one or nore of the

e Jegf%éhgs ﬁﬁﬁ&%ﬂcb 494'“?1 "ﬁ)ai 3'{'-1 b{ afiRfi eﬁ%f“é] 43: kgﬁarbon%l
e

represents 'n partlcu
Yr éﬁp@g@h@lchMyba@@oga 4aiky. @DbNR/A or phenyl optionally substituted

- CL. ih kiyéd oﬂ%@ﬁoﬁﬂil&ﬁa or rhdre @ﬂl')s}m/den@@eld@ied from hyd@bgen,

| - 1 6a| Kk 2- Cl. &al kyl -
- Cco }/"é’&rﬁ)pﬁf‘y OX¥%) NR10- Cl . 6al kyl -

Heiemd Ri]eaelaiﬂdyperﬂam%pzeseﬂ%y@mg@ KRRGalkyihHetS] Hetf4G8.salkyl-,

- et 2?4'&?(%@&1}: {ﬁ%? 6%‘3&%‘1&& gu'bgl'm?eﬂ YIH:Iy 5 dRé‘lk}llgﬁnnogarbonyl-
Wi t rﬁzaﬂhke@yls ﬁo@ékyM@/an r Ohﬂre@yb%@nalﬂmwfstuted with

sel QﬁfeQﬁl wherd ﬁ&ﬁbfé&’[@b%ﬁior@ﬁm@%ﬂts askaes ﬂbﬁQﬁMb gen, hydroxy,
hal o, ang: and phenyl; X represents d| rect

bonomlln ° *Y-C, - 4al kyl oxy- or CLl. 4al kyl - X 2
rIé p RésmhRS eaa:hdnd@emdebtm tepréséntdaidkogen o€C, 4k pbnm)a-lly substituted

01 i‘g’llﬂﬁ drﬁ&He@zorA&‘éﬁ k&, C2_4al kynyl or

C24al kenyl is optionally
g and et gachindependatly repgrenta b@@@pml@sqlwﬁedoﬁommohdmyl

Eg: 8p1§émﬁ§>»1t Mﬁé‘rtgﬁltngllﬁyﬁmﬂepﬁﬁrﬁ ﬂg&‘%’i&@ Q&é?dzghélﬁyﬁfr
Het 493@1@&9165& Wieremssaadﬁﬂ lw@ﬁﬁﬂ@e stifhyamino, Hyaoxy,
r epr@ssaliyl, hl)ydfo&g@l mllkymp}&aylky]henyl B3, dllepr, esent s

h y dr @ E %J’k Jllﬁgeﬂlt h&%@q g!ﬂkgﬁar%? h&J A?Xlk‘l% 6:5{}30ﬂ¥/1

Sente

drIet| ,Wr@}ﬂﬂet mh llildﬁp%deﬂﬂ)t mpmsemtwjmgewclmmwd feom
E;g?’%aqﬁéorﬁéyr% ﬁﬁf@' p%‘e@az%?ﬁ "dr bﬁ)@ﬁ@nﬁ?ﬁ@ﬂ&lﬂ}‘n shRIF &S §4° and

i ndelden a@rﬂntlg)narllypwg%med er%lre (08 rﬁﬂe p0.5$1 Kty oRRorgsubstituents
pi peire&:ttddyﬁom @flwbylmﬁétlydohikyl hpdrokipC2. 4allskprC| AfialldxyC; 4alkyl
subst | R grox 13& [.OXY; in particular Het'

repre 8 Q’ VP rortdrnyl “or pi perazinyl and Het 2

rBgt embiet egnhpedap@ndwlltly refrpsent hetgroc@de saleqbed: frgrh inakirplydlinyl,

V‘her}%}rﬂ)lﬁﬁiﬂ p?lyerréﬂllljl g::ﬂenﬂiﬁ PRhéLRALN BUSRId fH? &d optlonally

Wi t h "hydr ox esen S pl perazinyl optiagnal }4
subsHRfued Wih enecr “éxer@ynosmhi@ttwe or ppoyre suhsrétumts s¢lgeted from

Het 18, pach @ﬁdﬁn@mdﬁmﬁdymf@rmﬁﬂ@m Cpmﬁ“ﬁ ltf%mlkcgt

pi per i 0 eraziny erein sai

Het 11?1%{??'3#?—7&@84 g?yg >optionally susbtituted

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 C,.salkyl, Cs.scycloalkyl,
hydroxy-C;4alkyl-, C;4alkyloxyC; 4alkyl or polyhydroxy-C; salkyl-.
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with hydroxy; in particular Het10, Hetl1ll, Het'2 and
Het' 3 represent piperazinyl; 30 Hetl4 represents

woephasenyl ; pyrrolidinyl; pyrrolyl; 1,2, 3-trpPee@P3s/063555

2,3,4- triazapyrrolyl; pi perlﬁ nyl or piperazinyl
vvhereln said Het14 is optionally substituted with
Cl 4dalkyl; in particular Hetl1l4 represents norpholinyl;
yrrolldlnyl pi peridi nyl or piperazinyl; nmore in

C t14 represen holinyl. 35 A thir
0 58 em b st G SRk 50 g W Pkt ication Ryl dlapose
congpsids affforiis €) wherepoeneds nadre bbtheuibliowing restréatiensiapply;
G eribsefiR1 Sy Mlprbdafits 1OV LR NESE Ll Bl daRuaRel vi M

represents_1, 'n repres sents

PAFeTesants ~NR; W&Mb@pdﬁgsz§lpékytﬁﬁo§6#@bﬁ5@ 6a11<11109 -Het'’-,
r epr—H%éhCﬁ) CI\ﬁH%d-ClH&hZL@NJa}kW NRg-Het"’-Calkyl-,

R el T et R B G Pt e

- Het-Cy lekﬁdirﬂqaf InCOTRIRS 1.salley €16 - NMabﬂ JHes u@s&alhle-CéI}NRas{ is
one 101?1?:5%&9 i Qi orn W‘ﬁ reg}agﬁblg lﬂPé Bgﬁ&?éqgu%stltuents selected

b
r oxy, 0 an
r eprfémaehr@oxmneztbm'y gmlr@parhqnﬂahd@lcymhewl and phenyl;
f)@‘;@?&?ﬁh&ﬁ dirdel hdrdd, k(\zl4a11&2+€§ ieN Ii)l o@@iﬁ‘zﬁk%%mﬂ Olf
a - e en i
e st Hon 6 Pt el CBY Chaieky,
hal «C,.4slkigsylicr @Rilkyl-IRR -rvelpres eaitl Czha/llderr}@ &sroptioni S]llbstltuted
10 d
R S B e g gl o
d@]prém@rh)dd}}ogeépﬂétsefﬁtha drogen or Cl4alkyl; R4, R5

S&mdfdﬁéﬁp@f“ﬁﬁdﬂ o, 4511%9;{}@%?@&41‘0’1%}1{9@ or C
eacFy(i{nde pen repr esent

43
é? %@ﬂwndemnﬁwfﬁpme% PEEY A 211 15 wher ei n
i relprickdnts Iodrdgeh? is optionally substi t ut ed with

R Sfré%/en%s}_llg}dﬁo gteﬁ R eﬂ%)a y{l)ll p%ﬁ cgfartrl‘%? lrepqgsten nﬁydgg gen, methyl,
c onysuth @5 isapropyld meg llt partieidardrydeagen, mﬁhﬁlrﬂrl eﬁr}'l,c onsi sts

G{*, RN3®Gnd RONPRE MR p&HdehPy fEﬂk%er(t'h)ydx\M%@ﬁ 6% a &'Il@yl Or nore
of;hefolovvln tl‘lCtIOﬂS apply; %

g r Wl each | nr%pﬁﬁent Y FPPEseRS R:yalrogfhrwhtp inykor piperazinyl

I e preiseeih Said Clet 4e Hatt ts o@tloneﬂl%/-sﬁbétkmhd NIRYI h,ydtdity, in particular Het'
P:Hrlgérgls%% s ;&ﬁd@%&/l gﬁt’lgé{rﬁm ﬁj—fetr 1%£>roe8é/nts Bi‘ggndmyl\(plperazmyl
- Hetor p@trobdinilywhdpein Nag pymohdlhet i2.0ptipdRGsushtiitedtveiflehysroxy;
tﬁ@“ refﬁ]eséﬁé *ﬁ?lﬂiamln f nQLfly Wﬁ Sﬁltﬂ( I NR4- or 25

- Het,' - - 1s optlon 'y su tituted wth
did ol twh&eb @@f’s}ém @Cle iRdepgndenthy epEdsend yFroginyl, piperidinyl or
sel gap@aihylaihchoiasad Het AaiQ' apet' Phammdt’’ ar optRpaRS arsbﬁtuted

P R S0 Sy ORI S 2 PSR Sperviny

T equesentsimpatpbglan; [5oroRSiny b pymobiitls2, hyseoldrd, 3 -
triazapyrrolyl; piperidinyl or piperazinyl wherein said Het' is optionally
substituted with C;.4alkyl; in particular Het'* represents morpholinyl; pyrrolidinyl;

piperidinyl or piperazinyl; more in particular Het'* represents morpholinyl.

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;
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R4, R5 and R6 represent hydrogen; Het' is selected
from pi perazinyl or piperidinyl, in particular

wo pipeoszs nyl ; Het 2 sel ected from pyrrolidi nyl POI/EP2006/063555

pi peridinyl, in particular pytéolidinyl wherein said
pyrrolidinyl is optionally sapstituted w th hydroxy.
35 A fourth group of conpounds according to the

PY @8iRé¥ents LNEALE QAIKGROBLRRS., Hett-Q mmmfnds of

o, %fééh%ﬂ“"ﬁv&%'v?n B Bl N PR

r epr-ee€ At 5alMybCOANRP s pptidriatiy lsetrstihitedNGItR 66¢ 610\@&52 possible two

PCT/ (JI:' él%fqg géb%%%ﬁé 5 elegtgﬁl_éo eg&?%%fn Eglf) Ir(a.mﬁ)henyl
P@SQES@JM&VM@FCHEIM@@T R'- Cl. 6al kyI
Xbﬁfgre?ntﬁﬁblfy&lk}@%mﬁ(e 10C Aigin lueﬁ%r “WIRES @hé}eﬁmrd

1- 1.1 nker 2- or -
CTomakepylizept Kmhy ﬁ%bs B’;B‘%‘#%Wéf’ﬁl‘i/g s‘ﬁ*ﬂfé‘r’: P?ﬁﬁrbéequrﬁnore halo
hydrsnhyatu&lt@( represents -d 4al kyl -, Cl_4al kyl oxy- or

resents a direct bond, Cl1_4al kyl,
giﬁgﬁeﬁ%lts r%g‘exéiﬁlggr kyl -NR7-; R represents
r&dlep@eﬁnt&)hydh%e@, R3 represents hydrogen or halo; R2

fl@ﬂ%ﬁr%ﬁ‘é?ﬁssh}iw&geﬁgémall&ﬂﬁﬂﬂ%ﬂ C . Akyret 4-C1_4al kyl -, 10
R3, and -R7 €ach i nde entlﬁ}é représént hydrogen or

di ang| B \ach aepqngent ear?ae Blregehor ke hdent ly
rEhRrésenR® tﬂltcﬁ ﬁmpaldentrﬂe@aéskml hyghr%ten oaemaﬂen,g each

I'ro | N er
pl?‘%eg%‘gﬁﬁm ach jpdepgpid @Xr %X??é’“{‘ p>6¥°1‘i\é|3{yb Bike Hgg{y:l 8ﬁg{pfggzmyl
su bswhttr@nesdldvﬁletthorrﬁdr moptiordlysubsiputed snthdydraser azi nyl
et RpRlskots Bﬁb@er Ingv&n@mr& Eubg%?édwlhr clauket 11

repre ents or” pl perazi ny I'n“particul ar
plpera2|nyl Het 13 represents plperldnyl or
biof Icrsmp@rﬂdrs atdoadin® t@E @stémlmvehhom Sorilstsofalose

t t
8'%’8% flcfh R R T
f-éﬂ +@meaglts Esialkydtinpagicajapmethy20 m represents 1; n
5
S L AN R R PO
qqerprop@ @ar kyl - CO- NR5- or Het2- OO NR6- wherein the
Ci~ 6@}Jr&s\ehtslmmker 6a11ry1 CG-NRS‘ —‘Pmll-@n;’alldyy COURRCI $rutped?-CO-NR®-

vs\arléltp‘g@{)ne 8}er eﬂ?&‘r Z‘PJ&{% lﬁgﬁ{}ﬁ 1ngst ituents

r-fot' 63 iaatkyl-CO-M hylopbonaﬂjr-sdladtﬂn;técbw;th oné or whert ipossitde two or

%{%a}lg “g%?gége? t-efir%fﬁ‘@?%jg’%agfk’%ﬁ%garn cul ar propyl,

FWPT@WBW hydsegeprzhleriooByro or Rromaspr esent s hydr ogen,
o1y I@f)l‘ésenf@ Lo QAIkET-, iﬁrp%mbular Réyl Pmement s hydrogen,

or, C2°4al kenyl; 30 R4 represents hydrogen
%ere %’M ¥dr ogen or C1_4al kyl ;

R® represents hydrogen;

R* R’ and R® represent hydrogen;

Het' is selected from piperazinyl or piperidinyl, in particular -piperazinyl;

Het” selected from pyrrolidinyl or piperidinyl, in particular pyrrolidinyl wherein said
pyrrolidinyl is optionally substituted with hydroxy.

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;
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R6 represents hydrogen or Cl4al kyl; R7 represents
hydrogen or Cl_4al kyl; R8 represents hydrogen,

w@bdéoonazs2$ | uoro or bronp; RO represents hydr ogepOT/@8P2006/063555

Cl_4al kyl; Het' represents piperazinyl or piperidinyl;
35 Het2 represents pyrrolidi ﬁﬁq', pi peridinyl or
pi perazinyl wherein said Het2 is optionally

S&Ab@;lrégeﬁtse@hﬂmé fkamyﬁC@iMR“ V@i&“ﬂd)@%&%ﬂ -CO- Het13 Cr. %alkyl-

RSl N AR NN R R e

sel edl qadlkfI-hiket re-NR D CpeatlongiGNRIgooiHet! cl ¢alkyl-CO-NR>- is

19, TSl pbsfudd S &ly 00 agat etracyelo |

XOmpresenyiCi32lkyB( Opiplkyloxyi 0@, @kyhdWaen- 19- yn- 16- one:
(X0%hrel e HHREQ@ b, TBL Qﬂ(& 14a'i’k2y13xylé¥d1 al%?-} RR-;

ept aazat et racycl o

erﬁ?@é % ydarogen or aO
m*z&pneaémy@ogm&&mm,g 11, 19, 21, 23- decaen- 16- one;

1ﬁz gresé/nis I?%Pi%hl?h@ﬁ% a’c r%—?et 1§E4aﬂ<a¥?t etracycl o[ 19. 3. 1.

osa
111\ RY(<2%h) ir@eBendemb) represent hydragemenGientkys- one;

JR‘B RY 0R61a%d31¥'° %h%ﬁdeﬁ@nd%ﬁh??@p%@ﬁlﬁ@ﬁ%@eﬁ b2é éZaH?yl 1-

ritriacont a-
3I)Iet4 afasil Bet3 zachlled@zné%@s Iﬁprissn&m%ﬁg% meﬂdwé or piperazinyl
, 8, Wherdin, said, 2! 8151-132 is optionally substituted with hydroxy;
I%% %%%e]'as ? tpf;‘)% L 10n'al%§1 Sbstituten vgithlé_4aﬁ(y1'
%aﬁ)rme&n@(m@mmﬂ bﬁpxpe(a%my mpmﬁeui@mmeramylone 15
13
10 T o ipernforod il AORLERER SRS
8 (26), 9, 11 21, 23 -nonaen- 15 one;
mrswwaﬁl Jecb off the preb8ntdBvehfion RPHrddida tiRise asnipd@ids Of forrhula (1)

1 seyhestiagne 3 ok SRS Bibyingressictions agAbis. one: 1
4mmqtrbgchtsa B réprésents7],; 2025 Mot &azat et racycl o |
1 c? lhept 1co
5%3; 57 I%@@g@% PS5 Ratll CONRY:
It it @oleEor eﬁ@OzﬁRgcmggﬁwa@%f linker in —Y~ is

[ 20. (?ptﬂ)nﬂl u@stit&tea whth onelo? GhRFqFoRsiblbtw 6 or A{of8dubltittents selected
8( 22‘%‘?{9#-‘/ 22,.24- nonaen- 16- one;

oy, hajesorpieny; 5g_ hept aazat et racycl o[ 20. 3. 1. 1
X , BpreterBls (D24all}}d) ot ﬁlq:ﬂﬂ;]@ﬁloxy in particular ethyl or ethoxy;

H2hBLot, . Ay AL AIBRTa M
hept-2&7 £t eidYR 91[0221 2.2.13,7- .1

R 13presehts! d%@éy 5! ﬂ@&@'@)fr Bromo . 93,

nonaen- one;

%c‘ﬁi‘@?"cﬁlﬁ 19 nlg ‘1"‘%‘3%2 a@?néf t aazapent acycl o
[RXefrefents Bydfogeh; RS ddpreserts ]hyldrd)@en Jrddtaikghont a- 30

3 2 0
5Bl R B0
He prearesentehydzeses) dﬂprogtﬁu@opr brome- . 1-8, 12 -
| RreRpRSGRAHrSoh, of G Zalk i - 8(26) , 9, 11, 21, 23 -
Het' represents piperazinyl or piperidinyl;
Het? represents pyrrolidinyl, piperidinyl or piperazinyl wherein said Het? is optionally

substituted with hydroxy.
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nonaen- 1 6-one; 10-chloro-14-ethyl-3,5,7,14,1 7,22,27
35

wheprassas et racycl o[ 19. 3. 1. 1- 2, 6-. 1- 8, 12- ] hept BCDEP20b¢/@63555

5),2(27),3,5,8(26),9, 11, 21, 233 nonaen- 16- one;

22-oxa-3,5,7,14, 19, 31-

hexaazapentacyclo[Zl 2.2.214,17-).1 -2,6-.1

gn}iggﬂ%d}%ﬂibbtiﬂ%%ﬂb%ﬁle rze?s)erg 51nveélt10n the complounsds of formdxr%a (I) are

nonaen one;

13- o%?& t?dgio?m%@ gf‘g pi%’hﬂé% atetracyclo [ 18.3.1.1
-2,6-.1- 8,12-'] hexacosa-

11(42141): 1-3,56(126)7, B, 20hJptda2 bl 2 cRPrNDMaen 613~818+héfacosa-
@iyﬂgg%ga@yé m@@ L3A32580-yn-t-one

oxa- he taazat etracyclo[ 19.3.1.1

@9@ 19-clgorppi4-mesfivy lréés7a14 22,27-
JI(CEE?ZEQetZBCBQIQﬂP 38l. 12, QZ(%)ZﬂhePZa}?Oﬁa)naen- 17- one,
mzspel(hmas 8(26),9,1109,22,284]e2den2U5-0180

% ?gamyﬁ %? G e Hlasv_.a.é.l~2,6~.148,12~]heptacosa-
41( %) 8¢ )é 8 Tyngep- Eg‘(’%) - nonaen- 23- one,

218, meu by .22.2622-= d@l(a'azébeﬁta&ﬂold[34 23,24, B01~9,13~.1~14,18~]tritriaconta-
mmw%qm(a@mh@h??s 274odach-B=onel- 10, 14-. 1- 16, 20-] he

51 871@ %d 22@5 B2; Ofﬁag%?ntfeyq@é@@zw > holdeli~213:16118~1dotriaconta-
13332),49@9 éth 13146 Hmonapnmmnes do [3, 2- g] [

SRR e o e

nxapemglzapgmsatmﬂ 2-Réptahzatettacyclbf2013.9,143,64-11-8,128]octacosa-
deRG)LHZK)(‘B‘;ﬁS(ZD 9,11,22 24-nonaen-16-one;

AL T 17%235720’21217 wa%@feﬁgéﬁgﬁiggﬁifgtﬁf -leifelsfheptacosa-
1629,2(27).3:5, %(26) 9.18.21 23Meapm e

11(421§Eth§l»-§5€7é .8, ,2‘@2813&3@%%&@}%% DO AN - BEL.2~|octacosa-
%‘tzé)]g(@@t (%‘75‘% 1) 22,24honaen-16-on

‘exaazat etracyc oe[ 19.3. 1.1
12 ﬁh)ll 35 12Sglﬁéﬁt%c}w@azatetracyclo[m 3.1.1~2,6~.1~8,12~]octacosa-
Jl(@@)Z(%)éB 58(27) 9.31.20,24 H0A6dn- Biko@3- nonaen- 15- one,

fI uo
fﬁ 1@@% %ggaﬂ%a} o r98103y ?4[181]%entr1aconta 6-

%& 29 2b1%b(s8y2ed 2320 onaen- 16- one,
cbloor 91822 fil72ons;345- (hydroxymethyl)-, (155)-; 20
?océmz Aiva%iél@[% 3% P} apani £1 1.AYRL HloARacdnth. 1-- 2, 6- - 1

@‘i T@gﬁﬁ(%l E%la,egfé (Hl-ehonaen- 16- one,
1151-<(hb¢refiy4l-meuhmy]5 Ps7 14(1ﬂ5®,27:-
Tikptaaratstiendeld 93: i +2,6+.0~8 12~heptacosa-1(25),2(27),3,5,8(26),9,11,21,23-
Hohach- B6-dis; 18- benzopent aazacycl ohenei cosi n- 17( 12H) -one

31053@0@2114%@?@6 SHad 228 Qtygtr?aiscreflhyl - (108
@aaatqtragy@o[lf 3gl.¥ 6~Iﬂ] 2dheptacesa-1(25),2(27),3,5,8(26),9,11,21,23-
moenpagn-Yo-ang( 27) |, 8, 10, 12(26) , 21, 23- nonaen-| 6- one;
boSoxh% 47,148024. 25,3 1
KL BAFaRS %gﬁ%ﬁb% B 5]26” 18,12 9ndidiachndsd. 18- dot r
g

(%{?@ ?’i 5%6 noha 18-one;

nonaen -oney
3,350x4-31 8,7 ,’1175 22 26 exhepterazaidl 8.adyle2¢6+.1~8,12~Jhexacosa-
11928,214,8(28),610,12(258 20,22 nphsipt B o563 -
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1(25), 2, 4,6(27), 8,10, 12(26), 21, 23- nonaen- 16- one,
15- (hydroxynet hyl)-, (15S)-; 30

W@ 2&7/003545 18, 21, 26- hept aazat etracycl of PCT/EP2006/063555

18.3.1.1-2,6--.1-8,12-]hexaco§f-

1 (24), 2, 4,6(26), 8, 10, 12(25), 20, 22- nonaen- 17- one,
14-methyl -; 3,5,7,14,17, 22, 27- hept aazat etracycl of
183-gxat3,3,7 123 ]6).,22,21_7. hg)tqagat]s}q lof¥531.1~2,6~.1~8,12~]heptacosa-
11(25).2, 266276,6218)128261121;22(@@916:@17 oee, A Bmasshiyl16- one,

1f1’ ’J[
é}{%@? ; Depyazal £ 1 A Hhidohnl- 2 6 1-
ﬁ’ ?Zlé Exﬁl 18,170 942)-p8pacs23,en6, S a7 one,
1%t- aﬁt-hyslu 1@"1@124%}{1 t);
3he'§ta7alz§1fknt3a3y@ 22 Lhep earatoefaacy e |2O~fhentr1aconta

1?%%(3]1%%%2 26%2?9@2%6&%?&%3 nonaen 16- one,

1&?%@@@5@ hnjitrilo- 14H115®)10[3 2-gH&3u50, hg,,lmgxqqmyp@aenelcosm
f H(6hig-one,He2, pl A §rhombydrod)- (2yprap@3'b)t—,abl e addition salts

apg lbri% 2]252t5 epp 3 éﬁ ﬁﬁ%ctlc?[?% IZ\Qel 30” e, fl_,’erleq 84?dok1§]aconta-
ff

a?f%}a/ﬁg 9slal’ ét}%ﬁéﬁ é‘on?ef’l %?fgq‘bgz Sf g’ ac?[‘i salat s

03,5,7W4, 120X2(2 ORsptad2atecddyEIBRB0%H 1 063553 ~8,125]heptacosa-

1&23}114!6(2'37)@ 1?5 1h526§&1&3 -1RadiE PS-8A¢; AUt rxﬁ&mémmﬂ 3.1.1

13 éé’ 421(7228;/;11 aSZa 01@1% 15b-250 hishenibeptacesis
114(2 3,85107121%);21 23 mopaerp B5-gpe, 23 AH08-1 Zenasdf; 20. 3.

121 1027 hex ?etx]agfctld?[(f 39 ~:h(@ @fﬁ%ep%ac@sas
‘g%ﬁh%g%@% %g]a L %cyc PRI, .

dot ri acont a-
3%,3.2)1441,7 191831 dptdbatdZacldloBMN) 3. 19+~2,6~N6BaRAlo2Beasae;
114(26)31 hl,‘ﬁt283 89.0/12427) 27 ,24thodderR 76-064, aaZ(phéi‘iyhﬂétM D-QEISS)

Sglaneghefg 622In1§1310h]3{] é‘_;n; h? F%—%gr%zgentg—azggyclo%enelcosm 17(12H)-one,
11{6.18 1% -hexahydrp7l metyl-nd§Rdwuzat et r acycl of

1953.1k.11 23 21 fe a§at\]:t%ac Liei) A€93861Q g, 12~1he tacosa-

1 onaen B-one:
f@?}%ﬁ@@g 2 ?@%hept aazabeﬁ?gcycl 0[23.2.2.1

- B8;10,12,16,2225,3 1 0ctdasarieBtacy lof28i25% brit, &~ 1~9,13~.1~14,18~]dotriaconta-
3,5 7(7.{23,2)1191,31311,);113(1:6;11)8(3[)9-nbﬁaeh8:(£61)e nonaen- 23- one,

ol 14 17 ~§€t %a 3Heheas é’s'ao [
e RGP0 T -

135 Ghﬂm@ﬂﬁ@héwa)zatetrao@clo[ls 3.1.1~2,6~.1~8 12~]hexacosa
3 (524)72 4 }s% 1D€X5)20358HonAGY ¢1-Ohe, 19-methyll; - 2, 6-. 1

acosa-
13 Qé’ 1421 ropt@zatetracyclpb)9. 21.192.6nd n8d A=~ 1hspleeesa-
21125] 2,;6,6&713,1@@12(@6),21 23-nonaen-16-ong, 14,17-dimethyl-;

halth D2 RS ARG AL I ACY $11 9 61 3+812+ Thondeola- 1
1’(@%} %]]% %

5282833?5(%51?‘2 Y7-95¢. Jdrmethyl o (RfHssalt)
185 Ghl@Wc&QZFﬁépﬂmae&&chohWJ.OXyﬂ,BtvhyB)l-Zv]h(eﬁﬁ&)sa-; 20
31(85)2, 46(2173 ,821© 12(26)@91:2@&@&@“@-%@ l18l(hi&oByrkethyD2 (£55)4

11(1219)211115 tbs Té(oz fgn&@ tlme%}laﬂt%b/ﬁaﬁ%wle pdditigzsalts and the
UELCT e‘i@e‘_mcall@ agpVv @”BS ereof.

octaazapentacyclo[23 2.2.1-"3,7 .1-'9,13-".1
- Ihankgen furthet embediment-the compounds of formula (1) are selected from the

Srifludfoddtichcidlsalt8681) , 14, 16, 18( 30) - nonaen- 23- one;
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3,5,7,14,17, 23, 27- hept aazatetracyclo [ 19.3.1.1-2,6
.1-'8,12-] heptacosa 25

WA e@BpoR23, 6(27), 8, 10, 12(26), 21, 23- nonaen- | 6- OPET/EP2006/063555

15- (hydroxynet hyl ) -, (15S)

1, 8 10, 12 17, 22, 26, 32 oct aazagsent acyclo [24.2.2.1-3,7
-P9, 13-' .1 14 18-']Jtritriaconta-

31(8363513;/143 879 648)23 8 heptaragiginacyals[ 20A- hraém 1 981 riectacse-

Q(BDr2(3Pe%, &627g9dﬂ|;32@f4 r@@ﬂqmlﬁﬂrdme,ar e: - those

nld 59]: 3’5‘2%%2%1 : clo[%()g 1%'%3 SERUS joctacpsa-
ne hosé’ conpdun éos 5P
agﬁ;%fz%(ﬁ%@wﬁs ﬁrnon?eélf) ﬁg‘{é ts -Cl_4al kyl oxy-, in
pig8,10 ¢ 211 A2 25 B0xo¢ctaarapenapydlsiRy.2.236-3; 74 hasB~cpigd8aitvtriaconta-
CB°(3i)016rt9|d3a)l((blZMK%OEml?-}@naeh%E&feentSd le 4al kyl :
particu ounds o

(Pombi 50, oI R Loitmprgiciresy gt oyl 6 b1 2 hptacose-
plé Di2AUNn5:80200% 1 31, 23rm9pgeoleone; t hose conpounds of

[Feis iKY Bg Vagff-’z Y- hgﬁ azﬁt%{?éc%»% f¢31 @l;%@'lkg'lzbﬁopvacosa-
R b du e BN D Tl e Y

f108,h411 222,25, 3\hﬂ'eptaazapmtacamt0$233bﬂsl~3 7~.1~9,13~.1~14,18~]dotriaconta-
Gls,z&(alzky,l11,l‘1l52&%1§;l4 A68J1R¢3l03- namknm-crreprbﬁamos; hydr ogen or

thyl unds f f -
e3e gﬁfig 3@ ﬁBH&‘%‘F ;‘2;09@} K%‘{I?ez}%’ ?KPC ?;a—one or

Vg@ 7840029 Llﬁk@azﬁtetﬂ@/cw[ 1970118 ~3 hsitigt 1¥e HeptasSacCt ed
1@5512‘]4/,6(2@)(8’ 19 h Qtz%l) an Q%J%ﬁiw 15-blb, PRIHub I B elyRS ;

ounds of wherein -Y- represents-
23@ lééﬁﬂyfhemzmtracyc 8- 2ild~2r2-. Ir8pedwntacospdr ogen,
et(B3I2,4,6R3p8.3 P R (2622 b2 dmenaen- womﬂﬁyhloana}\ﬂueroelﬁﬁ R4
r(hjzxirezsméthylb]-ydlﬁ(sgen or met hyI nore in particul ar

R e i

nes, 0Y,12,16,22.98,3¢ WEpALGEEta6Ycld[28 M2, B3(1-). 1 WNEF-£1 41 4;1%~]dotriaconta-

raem@@wtﬁmms 14%,1 @olyion 23NB% WIth Het' sel ect ed
rom Eer azi ny pI peri din resents

e cncloH Ll e o B etk et
|1§256|@t,4 034).8 yosa@@) 21.88-adnagint ¥o- mml@{hyme)%neﬂp)dbsﬁlﬁ& or

1"‘5’16’ 2, 7% 528%9 ka%H Ahic ufc%[%&tzezdl J3pm Wz@fg’m 132} Btriaconta-
632?3 ggq%; g’@ gonaepé se“DCOn'pounds of fornmula

(I') wherein -Y- represents -Het2-CO NR6- Wth Het2

selected frompyrrolidinyl, piperazinyl or piperidinyl
thyl, in particular Het2

?gtg? e&{ﬂoé%@r/ro ngﬁ vﬁgr ein said pyrrolidinyl is

opt i orthcpsewomaeltdsw@tf@m% @hwhergingX) - represents oedkyl, in particular

conpapyids of formula (1) wherein Hetl represents

A TR S A TSI e o

particular ethoxy or propyloxy;

1D

those compounds of formula (I) wherein —X>- represents —C; 4alkyl- , in

particular propyl;
those compounds of formula (I) wherein —X*- represents —C.qalkyloxy-, in

particular ethoxy or propyloxy;
- those compounds of formula (I) wherein —X*- represents —C; 4alkyl-NR’-, in
particular —ethyl-NR’- and —propyl-NR'-;
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pi peridinyl or piperazinyl, wherein said Het2 is
optionally substituted with hydroxy; - those

waeerpoossds of fornmula (1) wherein Rl represent BCI/EP2006/063555
.hydrogen, chloro, fluoro 25 g({ bromo. - those
n

conpounds of formula (1) wher R8 represents
hydr ogen, chloro, fluoro or brono. - those conpounds

af f orthedeofdpbuiiiTEomnuR2(1y RREREEY répréieis @ galkyl-NR-C,) alkyl-
in particular hydrogen,

- O 439l kyl - or -4al kenyl

enﬁ?alﬁ,ﬁ TRREESRES }Bc’ﬁroﬁeﬁ%ﬁt}éﬁbl or R2 represents. 30

hy dr oghoseaompBindsalf yimul ey eheneinpd-tremredeats- My G € ogpdiyl-CO-NR*-

et 1 : . . . )

e ordlh TR Chci 3P RO AGIERG 406RicGka LBhBAE Br rhdro possivle

s ubyo;iar mase sulistifnents seleetediiemeydenyi bale andphasyl; gippaticular those

su;b%hitpﬁuﬁdhto? f&ﬁﬂuﬁ&(l el/hfe{ettrﬁm-fwﬁ%%%s-m@i@.%ﬂ%lci:o-’iﬁggt;nwherein

a er e i men ; e present invention the

o upiepas by goge g isoarbesl 2tgre OLpReH derieren R

r e pegssmtshyldyahiea ge methyl;ade iapattics aathogosinipoandsSof foimeula (I)

trigei ' j ajt,ache 0 Z, 8§D IS [

posTiraE - Mortuis AN CRRIPCO TR ROMBtesBlHaronds) oty or

of methyland yderaie Rotepresents hadroggn on methyl; even furt her

S Bt S M0 A e O

r ecéﬁlgié?ﬂﬁs ¢’ Selpeddrom AR At pipgﬁ%epylpggmnr@ﬁnté hyglpqgen or

R mehiisbid whdrtintthpCagind sinketds opttomally ;ﬁtﬂtimtcﬁhdit}h sneddr where
osj t.i | n t e 4.

ConfSPtiER o of Hrd ploRERR SiBed RoRAhAENG hold Bod il i

at Ragidular ghrepresemsl-tiprsazigyl-oh$i@-Nkerit is at position

L. 5 théseaBRIpBEAdsITIOSH RS wﬁér_etmﬁy%géms 1MRRT-RRS- with

the X1 substituent j s at position 3, the R
subseti %eirétﬂd 1%%11& P@%r@i@&hwﬁ&a@ﬁl erplh%{}dgwé apd RS frgm hydrogen or

poshéthplnindpartididartHétazbreeentd Wdlﬁinﬁbﬁaﬁgﬁid gyﬁdlﬁlir@l is
CONpL.i S| i t..pasition 5 and the X2 substituent
[ S"Ji;%m %%uﬁ%tﬁgtﬁgm@&ytdﬁoé(ym ructure of formula (I1). In
an evehoseuotipenndsmif dotimbn(l) wheneint Hiets eepoesengs pipgmzintyl 410

forgatidgl) Wherein Z represents C, the X' substituent

i s at EOSi tion 3, the R substitu%pt represents..

try dr odbesespmparnssof dormulal) wherein Bet mprosps pyireliding,

g i rtgrgérﬁﬁr% bapi @?_zitnyn vxtﬂa@ilzsa?@ m]afzi@@)}ﬂg)ngim legtitiuﬁd&ifﬂtl’i Bytroxy;
" subs nt s osition 3 e

2ubst e sppgtis g Simd £ P nBRER RS SteteR fhloro, fluoro

t hig brament i on can be prepared by any of several

st and i h
ki 1 anCe bl dsor SRRRAREGT EReRARREHREy ek i6ro. fluoro
bot% b&¥NQt i on phase and solid phase chenmistry

t-echnitoRcomPsuidsl If fhrenx @ivhbrdeioRP dePreséid Bydi#edenl L.C| falkyl- or
t he, ex Lary arli gerel nafter. the. coppounds, of st he
AR R e B ar 55 8h b1 et S REORAg) & R reftesents
anitydrzed opy€i.ailtyl rharziimparticdlarf lordnegen, ¢thylar mdthyli n a 3

ST VIS e OO -

optionally substituted with one or where possible two or more substituents selected

from hydroxy and phenyl.

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
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X0 XL, OH/NH NH~HO /\NXZ/ N\Xz 1) Nn(R 1N

Nd Ii HI / n(R H11/~ Il vZ 111 Mesylation
woeaoomps X0 O Xi Ovs /NH NH fN\ 2 N\ X2 N MR/EPNOdNG63SSS

Hn(R  H\%Z 111 IVvvhereln,l% , X1, X2 and R are

defined as for the conpounds bf formula (1)

herei nbefore. i) in a first step a conversion of the

aﬁoﬁﬂmla) Whe?enbztréﬁéseln%@’|tHéJXg§19idﬁtue§M§Bt itfoR"3, fhe R’

c%‘g?gg% ﬁ#ﬁggﬁéggqog%gr o aql\@]s glo‘ng ngtgq%nel—ﬂpgsls Mtached

neshd Acomprisiepdhg Gifpdsmohylp,l thalkf yulsetkntr isetpdsitioar?’ and the R®
%Bgtﬁpgr{tgﬁeﬂglggg on inert solvent such as for

in the presence of a base such
as pyridine or N, N-diisopropylethylam ne (Dl PEA), by

Sthi zhbthBOerhBiRlih ER G 'tl%rbresféh?%%rﬁwﬁ%e R' sub3ftuhtny ht%suioﬂ 3, the

e tbresgas o E s B P it G ring s

&p@clgqﬂrto diecZ ansmp@smgmtsig as;ioemoﬁfs agbihe b&lsubsituwant & af Msition 3°
a

\ﬁﬁﬁe %‘l Hl?e op 120%"][%(@ T30 8 engﬁenqﬁer efnboﬁfn[;%ﬁllt 3Br t\éo;e ;pémnds of

nr eac
i farmula €l cwhermn £nepresests| (uéhg Xs sndhtlalsntfls) at pog»t@nﬁl, the

%b@{\tﬁﬁdt Repréieni ‘h?éx%g&?mq{al@aﬁ?pﬁ Gt @éﬁrbn@ i1 tRR%i Y HAgsN@ached

di'i.sopr.opyl et hyl am ne and stirring

Jaithe % sompiigng A RLRAStioRer ﬁh@?& S%hstlawntlls alpQsitiney] and the R®
tsmbgRnEit iy @ positibing’.r ange of 50-70C, typically 60-65C.
Excess of amne is finally renoved fromthe reaction

m xture using pol yner supported am ne scavengers such
abhepompoevndssafithis invedtios aoyematrar¢drs- MEOf sovergl stapdasd synthetic

;51[ BRQL @m Hﬂn@?ﬁée& @8 A fse sNBY By hedgre GP %tg%i%)c'heMer and include
007/ 003525 PCT/ EP2006/ 063555 -19
both solution phase and solid phase chemistry techmques 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 II or IIl in a 3 steps

reaction comprising;
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X0 0 x Xj~Ovb /NH NH N2 MsO\ N X /1. NN X2 NJ,
N~n(RR HNN- HII Ill Iv 0O Amnation RP OO

wobbo7os3sesV ' )x A\ ~/ \ OX o j 0\ \' N NH Oer/Erdosds3555

XRN NN\\X2~ I/A\NX2 R _NNn R ,(R) H~Z WV
VIl wherein n, Z, X, X2 and "B~ are defined as for the
conpounds of fornula (I) hereinbefore, and wherein x
represents 0, 1, 2 or 3; P rdgkemednts a protective
group such as for exanple nethylcarbonyl yl,

met hyl, ethyl, benz2yl or trialkylsilyl up%
represents R% as defrged 5 for the corrpo
forrrula(lx)/ togethjer with the Nltrgen atomto
which it |s attach®d \fprmthe heterd?ycl es Het' or

Het 2 as | ned#8¢ t her pon‘pounds of rmul a & Hml)
deprotet'ol anfl rijphg cliosure of th nerﬁgla es
formul a ,@f’&/%r\kﬁ* [1y provi

of the®Rpresent invent lon The depr.®iecti off redct i
usually 10 done usin A under art known conditi z
for exanple in TPN DCM TI' S (49: 49: 2) optionally using
trimethylsilyl triflate (TMSOTf)|, for exanple 1M
TMSOTf/1,5M 2,6- lutidine in MdsiBtioh kdd@bn I | NY
closure or macrol actamization reaction is done usi ng
art known conditions, such as fdr exanple by sl ow
addition of the opegn;precursor t'o a reacty on>Z><ture
conprising the pepf}ée coupl i ng reagent )\

O Benzotri azgkﬂg- N, N, No, N /NH 0

X1

fl Iy /| (RCL

o(R")

b

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
example, by mesylation with MeSO,Cl (MsCl) to yield the corresponding mesylates of
formulas IV and V. This mesylation reaction is typically performed in an appropriate
reaction inert solvent such as for example CH3;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;

ii) 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 CH3CN or DMF in the presence of a base such as dimethylamine or N, N-
diisopropylethylamine (DIPEA) and stirring said reaction mixture overnight at an
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);
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15 tetramet hyl - uroni um hexaf | uor o- phosphate (HBTU) and
stirring said reaction mxture for at l|least 1 hour at

w0 e@miobmpper at ure. WO 2007/ 003525 PCT/ EP2006/ 0BEEBB2006/063555

-20- P1 Scheme 3 Oo0o - )x o -, PRANONHOX1
X1/ R~ %NHN NI N\XZ/\ K%Xx2 1 N\Nn(R NN-1I1\ H
ZnR HI~~ Z VI VII Deprotection 0 O NH RN x

OH X1/ z iR | HO Xx"N N Aehemad X2 N--~N\X2CI

N NnN(R/ Nl-1k Ni<l, n(RH 1 H z
rracrolactam'zati O _ 0~ ,R R%}g\/ NH
X1- HN" o,\J\I 0

L N
/ | Ay TN
L

1] v
. (o]
||° Amination R{ \\\\§/)J\ _P
O O HN—1) 0
\'
I 0
.- 7 /\\ 0
v (0]
' (@] P
__ N
i \ % o " ek o”
X Ro..~

Q XA | Ny
7 I

A AN

N N =

(R ) k/ n(R1) H "\/\l

N / Z
Vil

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
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 ().

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
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 -
tetramethyl-uronium-hexafluoro-phosphate (HBTU) and stirring said reaction mixture

for at least 1 hour at room temperature.
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Ib wherein n, Z, X1, X2 and R are defined as for the

waeoopowsds of fornmula (1) hereinbefore, and WPeT/€PIV0&063555

represents 0, 1, 2 or 3; P represents a protective

group such as for exanple QTyI car bonyl, t-butyl,
met hyl , ethyl, benzyl or trial kylsilyl groups; R
represents | as defined 5schée 3t he conpounds of
formul @&y 10 or together with the Nitrogen atomto

which it |is attached formthe heterocycles Het' or

Het 2 as @efined for the conpounds of fgynul\a (I) The
anilin triazinﬁ%s used herein are prgpa for

t hose ! \co;{;pounds where Z represents N %Qg\phe tri a)z;WL _P
ring i8 qtttached the Z 10 conprjging ring at™ °

posi ti onX4' and ¥h& %2 substituent Xat p05|t|orf* )i
the sf ture /%Nfoh{{gla(l) fromt he pr,eegou \;/(2

descr 23%%004 chl oro-4-pyrijdi n

triazp ?I‘S%;h\’and WO 200%K0085 l
PCT P2006ﬁ06355 | 12- for otReTr corrﬁ?buncté \|Z
represents N and theATiazine ring is attache\(mi/tzhe
Z conprising Yling at positjion 4° and theyf2
substituent at position 2' [oDeprbtestigit r uct ure of

formula (1), fgom _
4- (4-chtoro-[ Y 3, 5] triazin-2-yl)- pyrlhﬂ_l nee 2- car boxylic

acid nBtf sSt@r that is obtai neQ/frémfu\ggré/ o
commer ci pl I'y avai | abl e 4- cyano- pyj di nee?2- yI I C

5 acid m'et hyl est elr as provided i exanple\Al 8\

her ei p&{ t er f&r t hose conp

repr theXtriazine ri Mthe
Z cHRp ‘ posi ti on 3 Hhe ™2
su(8§t|tue is at t|on 2' of the structure
formula (1), from Zprevipusly descri beg

2-chl oro-4-(2vghl oro-pyridin-3-yl)- [1,3,5]triazine
[ 333736-95-1] and 10 - for Hﬁ%@“@@ﬁﬁ&ﬂnds where Z
represents N and the triaziyie ring is attached to the
Z conpr|$1ﬂq ring at position 5 and the X2

substi t uéht ; pgsition 3' of the st%n;e “gf

f or mul ax%l’) \ x‘—HN

2- (5- X/t\dln 3>yl) 4-chl or ],&\Uamhethat

is o ed |f r O conmer ci alff § val Nabl

5- br ryL as provi eJla A%l
hes(leDnafteH antl 15| Qbr t hosg!Conpoulds Wher %
represents C, X2 r Sents Cl-4al kyl-, and tRhe -z
triazine r| ng|a| s attached to the Z conppising ring at
o\?l?elfetlt]rlér? 2%6 %(%Pﬁfﬂfsag r(tim%'l ceor}rtmoiﬂ.sﬂs %% fongt(x)la (IS Lerelnbefore and

2viehdiox mpresc(n& (bﬂ onwphe rqofe)sél,ts%, fretedtive gmupt gucb ks for example

%ﬁétﬁyt%b%ﬁgt t4th1 ueLf n{‘;%{ﬂ ngg%ﬁrgirlﬁéﬁé% %% %ﬁ@éﬁﬂ? as defined

Jopthe easnepnds N’f fqntmle (Iper tagdthenwish thefNifgesen btemzt@ which it|isattaehed

20rnPhe Métele el cles Pt 61 Héteis)ﬁeﬁﬁbd%’xé}fméo%xp&%d@ bf Agula (I).
herei nafter and - for those conmpounds where Z

represents C, X2 represents d -4al kyl - NH-WIth NH
The aniline-triazines as used herein are prepared,

- for those compounds where Z represents N and the triazine ring is attached to the Z
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



10

15

20

25

30

35

directly bound to the triazine ring, and the triazine
ring is attached to the Z conprising ring at position

wd?2o00anasthie X2 is at position 2' of the structPCEERI006/063555
formula (1), from 2-

chl or o-4- (3-ni tro-phenyl )-[18!5] triazine that is
obtai ned fromthe comercially 25 avail abl e

l-favamerc% oﬁlﬁ@mﬁa—%meﬁ%saﬁwa%%e&ﬁéﬂﬁ&ﬁh Fsla‘(taé}féd to the Z
exa l e her ei.naft er nd,- for those co nds

rflr\germg@é aftidond apd ﬂfl%ﬁr suhstitvenicet pasifies ocsarhe gruckpre of
0 fodhﬁleQI)J ﬁfOI’ﬁGIUQYIGledIoI[he Htriagial 2¢])-pyHdine 20chridx§lic acid methyl

A e

~ stacidmethyl esterfap pm}'h@d(lm pxaniploml$ hesinafter and

[ 41‘0{ f}wg%,h ddﬁ:l uﬂla%\%hé}etz' te Eéhit N%hél 'tﬁ%hﬁgﬂﬁé’ ]'m% }srhYtjaéhe‘aq{) e Z

am c acl ert talned fromt
c FPRTSINGITING Apantiomp and thﬁ_:/%ir MB%‘ﬁlztdﬁ P Rasitiongs of the sructure

pfcﬁ\ﬂ)ﬂlﬂd% (I, 56 SHel pte%&!usjlild@&?ﬂéﬂ Zicblﬁ&ﬁ) h@% -ehiBRE p;&rduae dj))-
Yo, oduci priate aniline of general
()[Ill‘?lﬁ [?@@E?Saﬁ y reactive 35 chloro on the

t-rﬁoaﬁlosecqmpimndawheﬂc @oepresomsciNtand tis:, tribzine sxgispittectied to the Z
st 2] 1.
i e R PSS B g

200 fronisdl frorPEPIooBe 08ESHS3-y) Fxchipmd e, ﬂtwv@e Shatts-qhtained
Ri feorft i Mrmal a‘/allable55-B’ohiomoum&ntnlélhd\ﬂrﬁwaed i exa le A26

WD 1 Z 6 H4 21 ' 5' 186" X35 6 .

R hefeip ate Rtr|a2|nezWRR attached to 3a
3-foHMOkt BmpduRds €herkl ZHepi@bends Q—Kﬁdpﬂéseﬂﬂs @' 1dlkyl 5 -afid thd triazine

25 SRED - Al bl B P QAU s

2' positien (3’ pf thggtractuyqxdipapulg(l), frong Sighiorasiedremephegl)1,3,5-

3-tHiREERE-Bb Abm M Zuofd-phdnkt)-4-chloro-[ 1,3,5]triazine that is obtained from
the commercially available 3-bromobenzonitrile or 3-bromo-4-fluorobenzonitrile as
provided respectively in example A9 or A22 hereinafter and

- for those compounds where Z represents C, X° represents C)4alkyl-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 (I), from 2-
chloro-4-(3-nitro-phenyl)-[1,3,5]triazine that is obtained from the commercially
available 1-cyano-3-nitrobenzene as provided respectively in example A12 hereinafter
and

- for those compounds where Z represents C, X2 represents C;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-
[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
chloro on the triazine under art known conditions, for example by stirring in CHCl; in

the presence of 2 eq. DIPEA, yielding the anilino-aryltriazines of formula (3)
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3i 3-O(CH2) 2NHBoc 4' N 2'-CO2Me H H 3j 3-CH2OH 3' N
2'-Cl HH 3k 3-CH2OH 4' C 2 -Br H1' -F 31 3- CH2NHBoc

wd200g023528r H1' -F 3m 3-CH20H 4' C 2' - Br 5- Cl pat/EP2008063555

2-CH2NHBoc 4' C2'-Br HH 30 ,3-CH2OH 5 N 3'-Br HH 5
Boc as used herein correspond%z'vvith

t - butyl oxycarbonyl -; tBu as used herein corresponds

with t- Butyl For conpoundsheBedhere Wis a, haI ogen

t he Sonogashl ra reacti on _was used for th@ nt he

of intf om rredlﬁtes of for [l or 111 W
(L'\{.H\d( onogashl 10 reacti 051 con |1s

the p cat al ysed | Nng—e®t he rop aNe _\

al kynyl o\t pgZaryl - hal mj)enl d¥ to yiel § tRe \__/Z r

alkynylare of formula (4). This reaction is

per for'med > upd®r art knownXconditions such as for RS

exanpl e by heating the appropriate al kynyl in the
presence of Pd(PPh3)2Cl12, PPh3, Cul and Et2NH at 60C
for_24 hours under N2 atnosphere. 15 Schene 5 Rl11

Ri o I8terme@®ité | R'0 3 4 2 NNiddmd I ANIFWN 3" | 1 3 5[RT1[R

3" |2° Pd(PPh3)2CI2 5 2 |atiched NRY 6 NN~R) 6 H4 ¥

' |IPBPh_Cu Et2NH ( Yid°H 4 1z DMEF 3 5 8 6' 415"

R Re-WA22007/6848bs pCT/4ep200a/Melbss - 23 parti¢Hiat

i ntlerraBiat ,Q'EHQ%P ae€ r4ﬁ;i aghy I\Lrezt‘q‘l',m,i zed—inl35bI H

2 bel ,\3,0 T‘E‘ICEIZ HBoc,” .1 4 gr] Q‘r 17&:@1', Nol A 7 Y HE) H

e ;"'a;’gﬂat . 5%3%15 HBop, 1 o o~ NS T2Cly Ve oy b T

D TR 0507 ol el ol 2 TINRRUNSA s I B

4b 18857 CH2 Phich o HHGEIIVE RS | ikgga - G20 NIy

H ( D CHoBH o0 S-|[@2OT 4 ¢ N pdws,), NFBOT H
3h 3-OCH,CO,tBu 4 N [2-C] H H
3i 3-O(CH,)»,NHBoc | 4’ N | 2’-CO,Me H H
3j 3-CH,0H ¥ N [2-C] H H
3k 3-CH,OH 4 C | 2-Br H 1’-F
31 3-CH,NHBoc 4’ C 2’-Br H I’-F
3m 3-CH,OH 4 C | 2-Br 5-Cl | I’-F
3n 2-CH,NHBoc 4’ C | 2’-Br H H
30 3-CH,OH 5’ N [ 3-Br H H

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 III where Xj is a Cs.4alkyl. The Sonogashira
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;),Cl,, PPhs, Cul and Et;NH at 60°C for 24 hours under N,
atmosphere.

Scheme 5

R11

R1° 3 =R R10 3 I

[ | i R [:L

1 =\2' Pd(PPh3),Cl, )\ /
7 1+ PPhg, Cul, Et,NH (R1 \_ z I
&_ Y DMF
3 5! 6| 4 5‘ 6'




4e 3c 3-CH2NHBoc 4' N H H CH2OH 4f 3d 3- (CH2) 2NHBoc
4 NHHCHROH 4g 3e 3-CH2OH 4' C H H CH2NHBoc 4h 3h
WO 36000682t Bu 4' N H H CH2ZNHBoc 4i 3k 3- CH2QPCHEPL0064063555
"-F CH2NHBoc 4j 31 3-CH2NHBgc 4' C H 1'-F CH20H 4k
3m 3-CH20H 4' C 5-0 1'-F cH2NHBoc 41 3n 2- CH2NHBoc
4" C2'-Br HCH2ZOH 4m 30 3-CH2ZOH 5" N 3'-Br H
CH2NHBoc For those conpounds where X2 is further
| Rasiieudar intgrmuesligtesappde acerdinglisars seamatiged iadiplsnepows
general formula (4) were reduced under art known
chabdi 2i ons typically using hydrogenolysis with 10%
5 Pd/Cor 5%Pt/C as catalyst in an al kaline solvent

dnfeh  10ras NEROH NEt 3 or |THRMNEL 3| Lo |Fonpourils ch”
gesdisteall formila (5)  SchermackedtRil R11 - R1Q 3

2
|ydt 3810 3LHON N Ve or THE[ N NNy INEt 3 C'HZNHB“
B

LI A .r3'>CHagF=‘! 5 44 3 N[ ldly 4 [W pf GllaMeBoc
gts 0 3% (@rCIEO) g ¥ g partNeqihe i nelbe e dEligiios
n‘acﬂ% adeobi r%i&}g%j St cg.. e 6T %fcel 3- 315 % ol

3 i‘hltbl- 5 OM0E ) 8¢|lq1,z RRR 'I—Fdi ath_Lattqr{HiGH

to 29 49 3 CHIZG 6o N HHCH2ZNHBop e Sty 4b—S-cH2 m(]@qu‘z THESG

HRCHANVRBOT 3 s, 86, CHEZOH 4 N HEH2) 2MiBOY CHjRHBoc
& CH2Ghk 4T 3Nthofel H CH2INFBOC bt 4t 3- CHUH 4" CHiitBoc

H GZNHBog1 3n-c,NEBLHZ O A" T H [Ic- H PHZNHBos 91,81

3- @k2NHBogzin 4’| 3&HDLA" -F CH2OH 5] Ak J-LFi20OH AF € GHXHBoc

1' -4 CH2NBBod 2-GkNHRoc2- CHZNHBoc 4| cC [H’Hr CH2ZOH |5H,din

3- @201 530 N [B-GH,CH2NHBog 5° N |3Br [H CH,NHBoc

For those compounds where X2 is further limited to C;alkyl, 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"
R R11
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H,, catalyst,
MeOH or THF,
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Particular intermediates made accordingly are summarized in Table 3.

15

Table 3

Inter- From RD triazine Z R R® RY

mediate attached

to

Sa 4a 3-CH,OH 4’ N H H CH,NHBoc
5b 4b 3-CH,OH 4’ N H H CH,NMeBoc
5b 4c 3-CH,OH 4’ N H H (CH,),NHBoc
5¢ 4d 3-CH,OH 4’ N 5-Cl H CH,NHBoc
5f 4g 3-CH,OH 4’ C H H CH,NHBoc
5h 4i 3-CH,OH 4’ C H 1’-F CH,NHBoc
5i 4j 3-CH,NHBoc 4’ C H 1’-F CH,0OH
5j 4k 3-CH,OH 4’ C 5-Cl 1’-F | CH;NHBoc
5k 41 2-CH,NHBoc¢ 4’ C H H CH,OH
51 4m 3-CH,OH 5’ N H H CH,NHBoc
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ring at position 4' and X2 is,;Ct-4al kyl - NR7 at

position 2' can for exanple "BE obt ai ned by stirring

the 2-chloropyridyl (3a) in an appropriate 5 am ne

(6a) as solvent under reflux conditions, such as for 1
hBhi¢ arhine c\testinit@itfoathoseMOmpbBAMS, of formeuls Hewhér ¢he teiaging ang is

C&l@héd lg)r{ﬁf; Ercgm?)ﬁ%—%%gg H}So @1{?1 lf éw l?b '615'1 Eﬁ(&tﬁhy \g{\Pcismon 2’
Gaan fR&@(?@)p1¢\bm9btmnNi-by gtirting the chlotoppridyl\(3#) in anapropriate
agthie (6’5‘)% @%hlﬁﬁln@a]r)eﬂﬁ‘x éoertlo%s Tsudl? assﬁ)Per"H%uF to (ﬁ/)ern&h]f 4t 100-

(sal v. reflux, ove n|
1%@%0%?68% reactip)y CEigitians apsapYIE e ﬁxa(r@mg%feqrﬂn er
is 0, 1, 2, or 3; wherein R and R10 are defined as
for the internedi ates of f&hemfa (X) herei nbefore,
and where R12 corresponds to R4 R5 or R6 as defi nedoc-\N/R12

f orrt_ he conpounds of /Qr?aaul\a (Ir)mher ei nbef ore.
Si a ly,N"C ounds of HfNor e theNyiazi nﬁ/d)o

rin t t hath__ZJQ@flSllng r|n at
an|X2|s-C1 4al kyl - NR7/ 67 0

can for exanpl e\l obbanipreeietiyn stfkri ng the _N

2-chl oropyrkdyl (3k) in an appropriate amne (§b) as
solvent 20 Under nicrowave irradiation conditions,
SS@t}nc&ﬁa)fKﬂHﬂ('Cﬁz)t@HﬂH an@%@ﬂhﬂ' cgtl—hlgﬁf(oi 0- 140C, nore
specific resasdeniG htions are provided in the

exanpl es bhBsogd, Il])EM/MEOH 48chene 8 Boc, NFR12 H R10 N~ 1o

NN Hal 0 ¥i2Nin o {800 25 3NivhereBiR! rnd(R¥1axd defihellad folNheNhiPtmedihtes of formula
ni cr owavi&) harqiefortAnd whegerRLj qerrpdpdngiero &, RDorfR® 8 dpfineg Br the compounds of
Schene gormpedDh Bireinbsfores 0, 1, 2, or 3; wherein R and

R10 are defined as for the internedi ates of formula

NH

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
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 8 BOC\N_R12
H )0

N R10
N Halo HzN/\("fo Boc

[ o i@
SALAL T L
0 | / microwave irradiation (R )n -

120°C,2h

Scheme 8. wherein o 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. .

Alternatively, for those compounds of formula (I) where Z represents C and X is
—C1.4alkyl-NR’, the aniline-triazine derivatives (10) are prepared from the nitro-

derivatives (8) after hydrogenation under art known conditions, for example using
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(X) hereinbefore, and where R12 corresponds to R4, R5
or R6 as defined for the conpounds of formula (1)

wheseiondses ore. 30 Alternatively, for those conpoORE®0&063555

formula (1) where Z representf Cand X2 is
-Cl_4al kyl -NR7, the aniline-t I"azi ne derivatives (10)
are prepared fromthe nitro- derivatives (8) after

f@ﬁa@glb Qﬁthul@@gg%/ﬂfp% 5;%E1 gtgggg /@5161 gﬂslgaﬁ alkhBhie SIPLRN as
StaP N ) SHUNER Fndgom distics ity B9 poses i eareprpleldchyde

a9) ahdmlartlkeowo lcomditiorssyifon eaamplb/eéini NaBB1,and Titdaiuiigisopropoxide

P R YR b R SL B B ABRAEDT S

usi ng NaBH4 and titani un(i v) [ sopr opoxi de as reducing
agents in ethanol or 1,2-8te®soroet hane as solvent. 5
Schene 8 Boc \NR 12 R10 Rio N a) hydrogenation N EN\
h{(f ~ CNH 1R 1/ Hb) Boc,lR~1" H N OHC/\ ~(

R12

8 9 10 Sehes@nbon a) BZNCat ghFsy, MeOH K)o
) _NdaBH4, tltgnl um( |v)|sor£1\po ide / [,
N1 N2, ;
wherein Rl and\Bro are abfl d as(R?)or t hé
i nternedi ates of for a I‘}f\alﬂzer ei nafter and wherein
R12 corresponds to R4, RS or R6 as defined for Phe
conmpounds of fornula (1) hereinbefore. 15 Parti cul ar
|nter nedi at es made accord| n to schene 8 are provided

tM
M evaém gsgpf?a%}ﬁ iige#daf‘t;ggmgy e,

where ennediates of

prepar ed by SPLFPE: PRBET O fined for th
f ol | oned b)éoMog )g gmgg% bhfb@N o : (én Sui télﬁu e asrﬁien"g' orthe

for instance a nono-Bocprotected diamne to form 12,

as shown in schene 9 and 20 exenplified under A 19
HeargdudafihtermedtinbemeadOadsomiit gNo sbhentd 8 are\prdvidedNH the &éxamples A14
I\,!llndWSIhe\'eihath\gr. NHN/ a N/ / bN/ 4 OHOHRL2-N CH

Compounds of formula II where X is limited to Calkyl 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
exemplified under A19 hereinafter.

Scheme 9

/\ /\

'C!N,:N"N/ANH . Sj%@\ g@\

>k/k

Scheme 9. a) (n-Bu);SnCH=CH,, Pd(PPh;)4, PPh;, DMF, 80°C, 48h b) N-Boc-protected diamine (melt),
70-100°C; wherein both R'? independently correspond to R*, R® or RS, with a possible interconnection
when R is methyl and 0 = 1, 2 as defined for the compounds of formula (I) hereinbefore.

3a
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3a 11 R12,11J) 12 No O 25 Schene 9. a)

(n-Bu) 3SnCH=CH2, Pd(PPh3)4, PPh3i DWVF, 80C, 48h b)
wokdooepeot ected diamne (nelt), 70-100C, wherer/mPIOé/63555

R12 i ndependently correspond R4, R5 or R6, with a

possi bl e i nterconnection whém R12 is nmethyl and o =

1, 2 as defined for the conpounds of fornmula (I)

r@(’frﬁpdﬂﬂ% of ®rmWP1PRAGE K ISRS B &R Ré %ﬁgﬁéparedz\ﬁa

unds of for ere X2 is li .
T ERoRE et sl S st KO s Plsh SX hirbBa MG in the
Lmebenceaaﬁpdmbm, dppidirt andrn(CBikcor 24, foblatvied by tatu8orCof the

t

11?6?111 FrF 0\91f1c drﬁdﬁcﬁ%%hé} asq'ﬁ/m()gﬁ@loﬂqg tlé:}; g}!}lée (?f(ﬁan%y
Keh caéaiﬁ%nand éulsse@mhpr@mhym Wit erac gaup providengtde 98 sleevn in
Qlchdad BY aidl efipBlied Bhddr WSO HRRShafiepsequent protection

with a Boc-group providing 14, as shown in schene 10

and exenplified under A30 heteiemafter. Schenme 10

N1~1- NN~N"IIl C I NNHaNI NNHb M I NNH \

) b,~yddNy 3a OH N OH OH 13N;l./fﬁkN 10 Schene 10. a)- /\

b &J\hﬁlppf Zn, Zn( , 80C, 2h; b) i

RaNi , | Me H3, _H>® BT, (i ¥ Bo) 20, —CBRCR2
Na?2 10.t., 1h. Conpgunds forrrulalll
X2 is |limsetNto rrethylenqlvvere ared V|a 15 @
reductign of eenpound 3i t the cor roﬁspondl ohoI

15, as shown in schenme 11 and 3 exenplified und%r A &
hereinafter. Scheme 11 OFNHBoc / NHBoc O a NON OH

%hem T‘:?gﬁga”cl%ﬁg" 2‘%&5 &lf[ﬁgo" 21, %Mé@mhf[z(g RENGT&T Gi)

*or “desrred, any one or nmore of the follow ng
further st in_any order may be perforned :
(RBRAURES aﬁf@m@ﬁmw Pr Brlweitddig msithylgresyere piephel via

reductlon of compound 3i to the corresponding alcohol 15, as shown in scheme 11 and

exemplified under A18 hereinafter.

Scheme 11
NHBoc J,NHBoc
o o)
O o — O
N \NI CO,Me S, )\G)
H ~N
3i 15

Scheme 11. a) NaBH,, CaCl;, MeOH, -15 to 10 °C

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

may be performed :

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

(ii) converting a compound of formula (I) or a protected form thereof into a further
compound of formula (I) or a protected form thereof;

(iii) 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;

OH
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25 (ii) converting a conpound of fornmula (1) or a
protected formthereof into a further conpound of

wo esomobzm28 1) or a protected formthereof; (iiiRPCI/EP2006/063555

converting a conmpound of fornz;a (I') or a protected
formthereof into a N-oxide, @ salt, a quaternary
am ne or a solvate of a conpound of formula (1) or a

Pc_rbglwegt@h /% ggdsﬂder@ﬁeﬁpﬁ M&ﬁﬁt@358501vate of a compound of
onvertin
a0 o0 S PRa e i hebbo S ot o oS grtectd

forﬁcmh&he@do)f or a prot ect ed formthereof into a

;‘%g&&‘i‘m f ]\f 8%1%' I\al_asa %@zfierﬁargl %Hlﬁec(greadso \ta?J 5? t&) rﬁ%%d of

onverti ng
or fan@'dwatoéa@fot@t@%ﬁ?pa mhﬁyecﬁflntoanmbprnﬂmld(el 9p ceutically

pr ‘Hc@éiitzﬂﬂe E(Rﬁt'iﬂrf DBTERfAtiHr P aRRRI 8lsoNa@UdfdR@omPound of formula
3.5 rraceutl ca é tSczce table addition salt a

D Rrote ®§%50l vate of a compound of fornul a
((lvi)) whbreah@ cmhpmindd)f ffartmald (pis@biaingd\as b milRreof (B9 and (S)

co %goq?%ﬁ G e bl 8813 ASdedBadalfhit e ©f

(R
dberapevndh ef Wewiledd, Hmmqsmdértlonmltmnﬁgmnmnes emdnul a

(étéreodﬁéﬁ&l@afj%§meﬁg frns ‘?rﬁ:r&ff Ich® be g&ﬁi‘éﬁ&[‘ﬁ‘l’id’ e &inReds

stereoche al isoneric forns r can be converted
i FEFdingte m&%@a&ﬁlag PY%GQ‘HFH{“?@“%’&”{‘%‘N nventi on
using procedures known in the art. It will be

??g"g@ég gé&g%%c? Lh gl'bo% %lgyeé(!l Tghff At ‘i}}a:tjh 2@1& 8};oc stsaé (Ee&%%hl?egfabove.
i the &metidiral geoups ph et dteyconpetndsonendsi de ke Hlobled by protecting

dér%}%ctlng groups. Functional groups, which are
esitable to protect, include hydroxy, am no and

carboxylic acid. Sui tabI e protecting groups for
highicaiyal |gftﬁipbl,dﬂllbﬂ hrdldeyitabid tolpr@teayipslude ﬂy((lﬁxﬂ amino and

t ert o try1%131 é}fegag%ﬁéﬂtféfﬂgaé{gﬂlfséb M%}P e;ﬁ\ a\IIkylsJyl groups
S(lmg, telot- ialtp]dunﬁhylslﬂw gridupddibbenydsifyhor mmalth;dimyl), benzyl and

t I |, '
pt?{s%he“%‘%ﬁé’f ﬁ%@ﬁl%%“%%féﬂé%w EIHARE T 1R Barbony
art ee;xdpwpr opyl. Buitahle pr@sqcaa&grozss for sarpppliscacidinclyfe Ca-ealkyl
deyeni@chten Of functl onal groups may take pl ace

before or after a reaction step. The use of

protecting groups is fully described in "Protective

Gleupstection @dgtepratecBpn toli Esictonad grbupsl intaly dake placdbefore neafter a

A ggct(c:)'lnglrt]efu‘?‘ﬁe u%g (Jf%tk%iﬁ%ﬁ&dﬁﬁ n§ﬁ1]lgl]51%§§1)oo? 1r} ProteTtlve (]‘vr)oups in
cargapie Sfmthwls ad e@dlbsm ar WV Greeraiduih Gridt Wads Wilsy ﬁl@te@ﬂane (1999).

in a suitable solvent such as, for exanple

2-pr.opanone, . _tetrahydrof ur.an dj net hyl f or 1 d
BB e - me f Hee R oL GmaleD B PESHIBREEIY ar-

i kmoornaacthodstusang Cldd-1 oma myjtakid soldenosuch ps,doeekamgpde Dipropanone,

ggﬁ\l tion of which sonme exanpl es
areé'sl{y"o1 neannt%;gﬁlgéﬂ%erel na(ga The conpounds of
formula (1) may al so be converted to the correspondi ng

I‘mmo%ouﬁ&rmoxfnqha PYVeatDaldd be &M@e&mp&% bf%r fflowing art-
onvertin alenii nltro into it sh
own proce ures o nctlona group tr rmatlon of which some examples are

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
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WD 2007/ 003525 PCT/ EP2006/ 063555 -28 N-oxide form
Said N-oxidation reaction may generally be carried out

whyooreessts ng the starting material of fornmul apCt/EPW0é/63555

3- phenyl - 2- (phenyl sul fonyl ) oxaziridine or with an
appropriate organic or inor ga:f'ﬁ'c per oxi de. Appropriate
i norgani c peroxides conprise, for exanple, hydrogen

Wfoﬂfﬂeq&m agkal- oﬂ@a{tﬁln r&cti6R frlak) g@ﬁéﬁ!ll E@cdi@écﬁl)ut by reaé:téng the

per oxi er ox pot m per.o
asm%maé?ﬂéie%fgfagwle (()'S Aty raybhmisaiaw Dosertspe or with an
aappetpriateciigaic of ia6rgeia pptokideb Appesieiary 1b@rrgeﬂi10 YeroRides témprise,

gtror E’?aor o% H‘)S/fhtoi Eﬁ' éergmdg,ragl% ntﬁgtg C(i%gepaﬁé alka Cealﬁaqgtgﬂ%efr%mges e.g.
ot paoyide, n@tasmmomdfa@pMOpmtk pidagigopaidss inthysomprise
epeQOX}IacRiétsW:h Ly ?d’r%ﬁ BPé' B8z rEg r@xm@ iy Sﬂﬁﬁo ?ﬁtﬁtl ted

for éxa e, MB er OMBF a ano

thFazqneRa On'wr%c a9, ot Besidoro naenepaﬂ %ﬁ%xomw Griegoxoalkanoic

Gacgis &g tp&@ﬁ)@&&lc abiiﬂd @E?Ih@ﬂ@@mb)(ﬂlé@féégf bbats1 hﬁir@peromde Suitable
ane, . an

suc ve
PR B AR B1e0 P B PR L S B 1 Wio-
i qaﬂmmegeadg aeleend, ketbhes, peekbuthning; halegenated hndnyocarbmsae 8.
%cmé%%ﬂ{f é%nﬁ%%?es%fg h PWeftsSt ereochem cal ly
i soneric forns of said conpounds and said
i nternedi ates can be obtained by the application of

asdmekmw ccﬂﬁlﬁtﬁﬁldbl 6ﬁﬁm&1rar(1)ema IHhe of ﬂhle aﬁ%ﬂﬁ@‘i&tésﬁﬁ@lﬁéipresent in-
be sep

{
B AET rOR RGeS es BB eion AfF b BUE ST Rically isomeric
tferrhmﬁﬂaeisconqnognds;mrsa@nnteunecham caghi et abitatimetdi tyrthe bppjicaton of

a t
ey Dl e Qi S PITR i Peica
Sasthodsapelpeselrcliy e eeystalljzationser Cﬂiabn@gephl@ teshninmgy, -8 counter
acfglﬁghtsal&ﬁsbnﬁﬁ hqﬁl@rchﬁﬁ@dmér SphyCdhidrtRd 1é1aecmtaﬁod§ CEIﬁh?i&rHér@ $an be
0] | ereoner.i c.sa or conpounds en S

S ST TR ot B BB O AT o TE cl e ditabl
cmmdmug dgenlty/such as, fexaxaplpts, chiedl acids, e nuk tpsdsalf Idlaxateomenc salts

ocﬁrcgﬁgé? gﬁﬁﬁﬁ‘ Bﬁ% gcaﬁlﬁg%ﬁg‘%%&dh‘ﬁf glreé 6tgﬂ#sqere?r11enc salts or
mmmda%gf £<a| earmplyasedactisie cwsfaﬂﬂem@wrmhr@ngmghle fechniques,

Hﬁidéhrd)rﬁﬁte %ﬁaﬁﬁy A the ﬁ[é@ Hfé'tH&Gs :@ina %h@ﬁ?&r@enﬁ%fsﬁld?séparated
(L er eochem c
f

i Soner.ic e. obt ai
CEIC AT AL N Y T R
asbgpeauhemadatly usa)hehnfe’dm&trﬁsy dssbsdmaihed fomehepuralstreochemically
qréén\rqléergcgt‘égé%] ?‘f thg ?p})/roblﬂ\%tg 1r}\{ erg‘lreﬁa %eseagg tstaﬂn‘%rrggtgﬁa{ls provided that the
Jaisareaingreadtions eqcanstmnmepﬁ'wﬁld)y me of the conpounds of
30 formula (1) and internedi ates invol ves [iquid

chrormto aphy, artlclar | iquid hr t ogr aph
TR he o e R ARG B RBAWOTIGE TR of fee cotpotnds of
i thrﬁ?uﬂHEId iand Bﬁer&mdlasdsaﬁ\tdlm lidjatdedh!r@hﬂo graphis étlparticilleliquid

actalltg o ro&? a 1ralstaPona her ei nabove are known
ounds & EGMET € Effly avai l able or 35 may

be pr epar ed accordlng to art-known procedures.

*@ﬁ?é’@fr the {flerile@iaR%3hY %ﬂﬁlﬁ%at&lf'ﬁs 2L A SeRfiof Botbes

th resent inventiofn further provides; he
m?rémﬁéejh%?@é DOy aFHKRANTLCADYOUDES wcg%ob%@z@nem?aﬂy available or
Rady tAePGEDbtbhbing to2ft-kndWn procedures. However, in the synthesis of the

compounds of formula (I), the present invention further provides;

a) the intermediates of formula (X)
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H2 NRLO (X) the pharmaceutically acceptable
addition salts and the stereochemcally isoneric forns

wo b@r@adss wherein 5 n represents an i nteger frpOT/EPL006/063555

4; R represents hydrogen, cyano, hal o, hydroxy, C

1. 6al koxy-, C 1.6al kyl-, nond=""or

di (Cl- 4al kyl ) am no- car bonyl -, nono- or

di (C1. 4al kyl ) am no-sul fonyl, Cl_6al koxy- substituted

with halo or R represents C1-6a¢yyl substituted with
e"substituents

sel ected from hydroxy or ha '.\é% R10 represents

hydrogen, cyano, hal o, hydNoxy, ROl 6al koxy-,

Cl. 6al kyl -, or Cl-6al kyl subggjtuted with one or where

possj ble two or nore residues selected from hydroxy

dheiphgemasentical iy apcepiablRaddiden splts aad Pestraepchgmically sewmigric forms

hy dripgesy, whdrefial kyl , Cl1. 6al kyl oxycar bonyl, or Cl1

. 6al kyl oxycar bonyl C 1. 4al kyl -. 15 In particul ar the

i EeBFeﬁgﬁ?éilé‘éegS?%?‘Brlntﬁl“a (X) wherein one or nore of
tRlereprebdntayigogenesstand, dtalop hgdrapp| G salkpxyr, Cepilledent s 1;

ny o opsh S REE S AEAPORo, BnG or SRR MR sujfony!,
subgtiiselispryt supstitutethwithhalprs Re rersesents| G -selly! swbstified with one or
resi du %@@%@@%M\JJ&%M it AR el R hyldYoxyRt Ralo;

a

R14 e i ndependent.| repr esent, hydr ogen,
&8 RS PGB SRy BHg oy L rodporgs, Ctatiyt,
. 6alde ¥ galitglasubgityte Cwithdmk oy vhereosdidle the of mber reeduatsekected

of f 1%14PL x3 / 11 3 4340 | 2
(F%ﬁr)ﬁ{ 4@0{‘7}%‘1"5ﬁﬁz>ﬁn(’R) 6 N{ HV</ N N/ (XI) VO
R0 ndB3528h pdTpEdenborcoBsas ydrogen, thealkyl, Ci.calkyloxycarbonyl, or

phareaakylok ¢@rbohyRECARYRDI € addition salts and the

stereochem cally i sonefic forns

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

i) nrepresents 1;

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

iii) R' represents C1-6alkyl substituted with one or where possible two or more
residues selected from hydroxy and NR"R'; |

iv) R' and R' each independently represent hydrogen, C,.salkyl,
Ci.salkyloxycarbonyl, or Ci.salkyloxycarbonylC,.4alkyl-.

b) the intermediates of formula (XI)
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t hereof, wherein n represents an integer from1 to 4;
mrepresents an integer from1l1l to 4; Z represents N

woro0Z0052$91 and P2 each i ndependent|y represenPCI/EP2006/063555

hydr oxy, hal o, hydroxycarbonyl hal ocar bonyl -
Cl. 6al kyl oxycar bonyl - or 30-
Cl. 6al kyl oxycar bonyl - Cl4al kyl - X3 represents

gﬁegﬁm&lﬁﬂbalﬁ%&@ﬁt@% a4 0h sa?ﬁ@ ah& Efees%@wcﬁeﬁi]caﬁyﬁ‘h%iﬂenc forms

Q?fg‘«‘%l and R8 each i ndependently
r eprte& ?@F‘bgen cyano, hal o, hydroxy, 10
Gire@i:ﬁskms(yn intégtr famkKlydo-4; niEPeeserd$ an integer from 1 to 4;

?EClgf k*{%a(?: no- car bonyl -, nono- or
BIRER no-sul fonyl, C1_6al koxy- substituted
V\h"1tahndﬂ’ale@clvndmndqrﬂprrazrmnsh@:toﬁahklyl hysindrytcatbande wi t h

o S L RS P AL o

d’é‘ﬁ@ﬁ%ﬁﬂgﬁn? ﬁF@seﬁﬂfY MNRiroogen, Cl_4al kyl, Het 20,

| m‘t @reé‘émé@l lalityl or c;galmmmzhal ly substituted with

t2 4 I b Cl 4al k 1 4al k | -
o it e e BaPRG e bidSar b RS iy >
pos sCidakkokyw Cosalkyls, enormt bsdi{ € uetkybamsaloeat®ohyi-r o m
hyd , i 0
yarQg&4) orm/@ }szﬂé;l (F'Qulﬁfnly L g@l&{if@{bm P.'r_ﬁ?% hha oorR!

represents e Sse rom ol 1 al ny

or PR Gyctallwih aghetifptagiayidh omqeqrzdﬂqrgp@,g ol qrymore’
subsdubktith&fls médfbd%wwoxiaﬂh@ 6cycl oal kyl ,

B%ﬁr oﬁﬁm ﬁa@l p%’léﬁ% Crleg? t@y ﬁéﬁ@ et?, Het'-Cysalkyl-,

het eoptiyrellyg sslestiaedaith mﬁ?-@nalbYIalﬂlmyhrbomylp iChealkdioryC.salkyl-

wher Ly
Claa Qﬁ’eﬁﬂ @tgﬁﬁ@% tﬁ.‘ut?@Wﬁﬂ ?\%wagg}é}% *Izlte?\go\%}nlare
014a$0b9mt§%v€seleré¢d<fyq>mdw rogen, deym;ay ocCuaalssﬂw >
Fﬁét@%eg@Wn%sﬁlﬁﬁter@cﬁ% &!é&fédqir&n %ﬁﬂr@lﬁlﬁﬁ b fiPeridinyl wherein said
mor phobg .ny i di zinyl, or

el mgptoly i mie BB ot onal 1 y
su bSCj chtlealky\h, hydreiytal kallkyl-, C3aboaxlyCakdiyl or
hydr Cl4al kyI oxyCl. 4al kyl or
pol ﬁy%hryoxy 14?143’}( . 30 In another enbodi ment the
pets aapresanisemhdterac Q)iﬁles;tesl frave pymeledingd wir ainssidipy! wherein said
for nigée js ()fﬁl()nam%l%'tlﬂlt&ﬁ@ltﬁclﬁmkﬁ of the follow ng

ooy SRR B R S Ao BRI SRS "o

[ ndemﬂﬂ@elmﬂyycf@mywent hydr oxy, Cl1_6al kyl oxycar bonyl
Olréetzzs,rg}?ir%ie Fahle(t%}o&y%g %élfti{%&?/ hmd?ph&iéﬂ rpé/é%hdﬁﬁ{, glsp%%tz?nyl or
1. 4ap1pwdmx:1m}@rqn gaifl ket lelonalmubaamdmﬁlz@wlkyl

PCT/ &R, %99@&1993?1%0”-@}4&%% COL ARSI YRS,
pol yhal 0Cl 4al o] In parti ul ar ydr ogen,
polyhydroxy-C, 4a kyl-.

In another embodiment the present invention provides the intermediates of formula
(XI) wherein one or more of the following restrictions apply;

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

P, and P, each independently represent hydroxy, C,_salkyloxycarbonyl or
Ci.¢alkyloxycarbonyl-C;_4alkyl-; '

X2 represents -C)_salkyl- or C;_4alkyl-NR*’-;

x4 represents -C.4alkyl- or CMalkyl-NRz'-;
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trifluoronmethyl, fluoro, chloro or iodo; R8 represents
hydr ogen, pol yhal oC1_4al kyl or halo; nore in

w@aosorioaisbar hydrogen; R20 and R21 each i ndepepdERP10¢6/063555

represent hydrogen or Cl. 4al k%lllh 5 Qther groups of
special internediates are: ose those internediates
of formula (XI) wherein Z represents N - those

i m'tl% Mt@ﬁ@oﬁgz%&ym'&@ 46Pﬁly) oﬂ/mr ¢ ?a&isulalewﬁg%ﬂt S

th 0 - those
i nt e%ﬁ@ﬂ'iog’ce UofQy(© %O'(‘Rfyi? vvher ein X4 r epresents
it fepiesentd Iydro geR2fol ghialo@iesalkyl erNA2: ;more ipatcular hydrogen;

SR AL R BRI Br L) WBLELC PRI £PT esent s

hydroxy

Cl 6al kyI oxycar bonyl - C1_4al kyl -, in particul ar
W@H@Pérﬁu s &f sBé&MHHPéMﬁ&ﬁQQ@M-E

gg ﬁ car on il - those i nter rredl ates
o'f 1Pt e(ns&F5m R )éNsb@Fﬁ‘% HGRIFESRE N
Gl &hd)éé)ihiﬁmaﬁa[témdiﬁ/fbrrﬁhﬁla (XI) wherein X represents methyl, ethyl-NR% or
ClL. 6alh IIQ wecar bonyl - C1_4al kyl -, in particular

(i1 {é

hydroxy,

but yl oxtycar bonyl , ol
t~ buhgdedntpunediaes of-foremnily I(XI) wherdin3& répressniseatithyl eethydfNR? or
f or rm,l:tﬁyl(g(k;l wherei n R20 represents hydrogen or .

g - those internedjates of {orrrulagXI) wher ei n
R21 thessinteanediates offarava XD mdiergin P repgesents Rydraxy,
angqtlrgantlymz&r&hﬂ of Wéaﬂqﬂdﬂy}:aﬂ%ﬁﬁ&tﬂal@l | iBpagiAn dydroxy,
ydr uor o - those
i nt e%ﬂ?’&f‘%’?ol}% B?Wlﬂxgca(r%r)yl W’?@'}ngl 'n R8 represents
hy drtbegerintehedpates o fcfatnawla (KF) evhestin &F eptdseste hydroxy,

i nt
bg{flrtﬁﬁg/ﬁ)g&éargényfl 8f fﬂ" aﬂcs}(lgsé}):a%ﬁyl 1-4 ale\c)?P %a{t}ctubaé rlrll%ldroxy,
r epr é@@ﬂ?@’%@ﬂb’géﬁutﬁpxﬁ%ﬂf@o@h@qt@ at position 5, the

tri and)sreemefrﬂahatss Sttbamile ¢x 1) aviiehdn Rz‘b&m&ms lﬁb@irégdﬁg)r &ﬁethyl
pos 0S

| S 2p
Pt dbiganisractifte; iptd¥ (Xyvegh R PRRteseniy irnin g dtetyl
of fthoseuihtarniddijtes aftfernaila (X1 véerais & repr@ents hgdigen, chloro
sub at position 1', the X3 substituent is
%dgg#tg{%ﬁ{n, the RL substituent represents hydrogen
OT teess tafsemediates offesmylp 6RDsvhereia R genreseatsibydrogeng | s
attached to the Z conprising ring at position 4' and

e eRtpserc i o Esrtafes s prei () B By gubsivuent

fioanpbsttivnita e FoSKb&ituerirdyiresenty hedfogert or lmhalarat ie at position 5, the

SESEAILEL LA O0 Sl gind s TR BRI B oms s
diosisigads ofrdgiiatemepdiate oliprmusKXd). dtorithase jnterediptes\gbformula (XI)
éﬁl@%@?&?f%ﬁés&@ FE‘E%?%%?&%%S at Bésithdn 1\/’?%12')?%35&&13&&%’( is at
é‘t‘i"ﬁ@eﬁ‘?éﬁ bt reprwwﬁﬁﬂagre&sn Oﬂ%ﬁ) andjs ppppsition $the
Stymhheﬁng isafttachedeo theck corhprisingidsgati pokition 4o and the hlkaymyl is at
t;%rslt{‘oﬁ% o?{?{@? é%liﬁ% f}f%%fag?(ﬁ)lé)r . 5 As described in

ex erlnen erern t he ki nase
|nh|b|tory effect and the GSK-3 inhibitory effect of

IR iRleRRERAteS SMBAHNE $XDARerb 85idd6 ARNSG S RIEGNhibRoM) &ifRis and are
! ar(]:cordingly provided for use as a medicine, in particular in the prevention or treatment
of diseases mediated through GSK-3 activity supra.
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phosphoryl ati on assays using an appropriate peptide
substrate and radi ol abel ed ATP as provided in nore

waledoaiobstmn exanple C & C3 hereinafter. |n addpPtT/eP2006063555

the enzymatic assays, the ce# ular activity of the
present conpounds was denonstrdted in an assay 10
based on the capability of GSK-3 in inactivating

grlt WCAERM Sy wé Pgﬁlﬁ gk{égﬂ;ﬂ iNRnti6L td §r0v1|d€ thel 3k Bf BieSA¥rmediates of
0BT s h Gl Tahaminesis ot e Rararteas it ios Such & Tor the

| coopopadsadfi formula(ly. gl ycogen of Chang cell s.
Accordi ngly, the present invention provides the
compounds of formula (1), the 15 internedi ates of

f &8 descrbedvintharexperimental phthereivefieri hakinpseinbdpioseféect and the

NGOKLIBRibiRREHEEdOBS the Pkdsént c@H@B@ﬁd@ Hay béen! d@ﬁr‘énﬁﬂﬁed in vitro, in
stereoc emcally isoneric forns qﬁugeln

nRfosphogylation. ?ﬁsars qswawpproegﬁmw ftéa&%ﬂr{] raﬂlo eled ATP as
spbrvialed inyhos dwlhnmas:ﬁplmfdr &tcerdhedelﬁﬁﬁﬁe&x addTtivn to the enzymatic

e ILnter
R B eflp R4l Br e bresh ot o RS Bl sl ey
abﬁﬁcd P thegapabshty@ﬁ 15K aam inagiiNating ghysogantsyntd@se in liver cells. In
Sty KoM @fﬁnﬁﬁé CY HesttHlet, thd &fn%uﬂ@é’ of1RE ?x‘e@éﬁft tientdh were shown

referred as conpounds . according to_the inyention.
DOdBaEes (? D elignse comorioRpRia s o8 of (chang e t he
invention are particularly useful are cel

PGk RS, ¥ Fre el RS BRI R ARG TRt B8
i 1nfellmndmtteeo’g’/founsba(yé)sandnhmmdhangarmuhearlly assepiatde Asixides, addition
ity ﬂ% ?y %91%5 an ochre émtl@n?ﬁrﬁrf&qﬂ for Bseli Werapy More

arte erosrs arthriti s or arrmatory
n(l rfemseatmwt 9F BRgVestionipd S%nrre(tmmsmaﬁem@@% isgases.
pogndsoftfiEnil B VI thé ﬁiﬁemiebﬁfe@ off &rﬁmmvm;@hdahe{ﬁo
|ve

od o [
E@rr-arrceg@r%wcw%%%%%ﬁeg ion S, e intsand the
ditgeademically isonfdriarfommsonyy birsiea e deirefetrod taay cabipengises
: l,pl e sclerosis (M5, rheunatoid
ggr&?%lralﬁ{gf}g%zeﬁﬁ) Itél)rt eriosclerosis, arthritis or
I nflammat ory Bowel Disease (1BD), the nethod
CORPidefs fOOwRR Y &inﬁiduﬁ@s dc@orlih giatﬁ ltlﬁ@rhveﬂtibnfae@ﬁhrﬁéulwﬁbeful

t
(e P bR e Pre oS BaRs ot FE Rhoomp i oo AUPHAIRGS disease,
amlmrmimmrg diseadel en¢ inflpambatony\disebses imclitsin glalfoegiboghd asthma,

t
SATBP SRR A9 o AR €21, GHELISL LR 00
i Inflammatasy BowehRiseasedIBPhc| udl ng hunans. One skilled
WO 2007/ 003525 PCT/ EP2006/ 063555 -33 in the art will

reco ni th hera eutically effective.amunt, of .
he urlﬁrr %tfl%?@n @nds preopstingsiofhe fygrian: Biers is prgydded 2
arnavhnd ofuédting iaeell ptaiferatives diabbtéc éonmsRationshAbdheimer’s disease

dguftoel gnun%ragseg{%%tan& IHﬂ%m tdls\égge ?f%ﬁﬂgglle?%r Sand ast}%ni;]a

epen e COI’]CGI’]

tlhelrﬁﬁb‘e&q eresig @A%r@prr@tmd mttsr(BAdmmwoeﬁ, atrrlretls or

p@hhﬁmator@m%ﬁbhsréaseqm@mwmeéo@to%pM§§adﬁhrSEﬁg to b® animal
ered as .a ther peutlc ggcnt for treatin

be ad

dBinee 15$ et 7 SmPlien MarERAl JECTUAiRG FyrBaTs & stneutically
reffecenoshsuriofla campeund ascdrdingao detppesenti@ddention. a case

by case by an attendi ng physician. Generally, a

sui tabl e dose is one that results in a concentration

o$aid methodrremwrisingithe systemie or tbpicehasdministretiamm{ agjeflgctiye amount
tl %‘Iea hﬁ(ﬁﬁtﬂﬁn@fac&mﬁné‘ b the irkRAtM, t@ R mAR! MicHRAIUR Hutnans Nk Skilled
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To obtain these concentrations, a patient in need of
treatnent likely will be adm nistered between 0.01

wogék@oises 500 ng/ kg body wei ght, in particul arp¢T/@P2008063555

ng/ kg to 250 ng/ kg body weight. As noted above, the
above anobunts may vary on a "tase-by-case basis. In
t hese nethods of treatnent the conpounds according to

t mhelén by ?e%grﬁi‘e b€ m@&&@&@?ﬁye{fféﬁlw bAbest d@&he%nase inhibitors
describ r el QW, f}_lUI ta

a%ﬁlﬂ%ﬁ%gﬁlt inygPtigyis tha apqush ﬁﬁ?]@nvp dirlice edg}n%ﬁ GRlbitory effect
patrmlcthduhle ameshinGrieeindter diiapdependiag be daki doyicemtratibrabf the compound
| {ﬁgﬁg eleaﬁgl?’tic ijoH'aé{l%l?rﬁ gﬁy{heagédlﬂﬁg & ﬁlﬁggp&&pf}%@&my, an amount

i nven
aefdanase n-rgnbltprttmbe adiiaistareshas athetapeutigragenidouireatiog cell

nﬁ'@llfﬁ?&fﬁ/@tdlsfoﬁfer Eﬁc@lags'aﬂﬁn@wergils t08enodk Ah& BRIREI. Wi 8e determined
erative disorders or indications. The

cel |
a?fb%n?ﬁsegf’cése@rﬁ?oﬂﬁtﬁ pligg BBYSIMY to the present
|nvent|on also referred to here as the active

ent his r re to achieve a .
(G bt e or T s b S5Okl o s it o
tthe trp@tment:sﬂean thegapgeuaid, S mMéo 26Qiud, ehd and weugly Snbte, 10 pM.
t"ﬂ?olﬁgﬁ tR&xd cox‘i‘&ﬁgéﬁdng g }gﬂl‘tlselzengig en%%débﬂ%e%ﬁﬁent "Mlglytvﬁﬁ be

partlcu ar. di sorder OI‘ I nNg treat ed
sadminisieedehet W endbdlemarsgite S Y merkgrhody oveighy/ iR gartiguigpom 10
nfﬁé/lkg t@@ﬂym‘g@dgg%ﬁy welghpaAk heted abovef ﬂl@ﬁbd\@: Eﬁﬂddf@ hey 49 on a

{
e et e Rt ot o Binp B oBfiiine to the
riggéntion am‘prb@tabé;efvrmublte&immof tmadnmnmk eds pescrib@ohegein below,
{

Sy e phanoRARRt okl n o Bl by kS oS lur s el

Wa‘r%é@\ﬂiﬂ y @ @&ﬁm%ﬁﬁp n. Accordingly, the present
[ nvent ion further provides a pharnmaceuti cal

[ d di to th 3

IR TBER RO e e Pt CRERIE P idth A ra CE e Py
accapdingiib ¢hedavention 1mthedndmlﬁmure Wﬁmmedmamerarfomreaﬁng aenbdf the
%?Jﬁn@ﬁtloéﬁ%@ﬂbﬂﬁ f&atid d&&&eﬁ ?pfrﬁlc%{m&e' ng conpatibl e

other ™ I ngredients o e conmposition and not
del eterious to the recipients thereof. WO 2007/ 003525

P@I@:M@@f Q&?%nd asébr;ﬁhg tPfha ";)P@,éﬁliﬁdféﬁﬁbn GNRe Rkl Ofifere as
I S.l nven 0 e an
e R M Goy Phish TERARAL Sepisre eihsrpreca, gy willBe,of

neutsedearg with thspdrticdar aagponnd el route dBadmdwistration athe age and

T 801 AL R gghoc 6L 02588 (i dlone Bk,
F!Wéﬁbhé@ibt dasgIwopldpratremildhsmetkg te heQ mg&gMdMWm rig particular
Hrdh a0 toczslol n\{g/ﬁ% Hesy w&%hﬁ AOMBtho@bf trsmmeﬁﬁhawh@fncmde

conpoun ormor additiop salt form

Rigteripg S AR Ingie eBhR RECEER DS RO {0 ke per
wdayh a pharnaceutically acceptable carrier, which may
take a wide variety of forns depending on the form of
preparation desired for adm nistration. These

piWatertdepessibid for therashve ngredienhiocbedgiiniatgred aloneuitiis prieferable to

dpsRacit hos Pﬁﬁﬂia&éﬁlcﬁ cor{pREiBbARA dtordiRdly SHe fn%gérﬁ irk@ntion further
adm ni stration su as qQr.al, percutane

us
PIPUAESH BermacRuRF PEPPYHon sqmww&%\fom%wﬁ APrding it the

sp:ed‘enaxswmtﬁm; tolgathadt withna pBarﬁﬁSaltﬁ:@]ﬂ}aycceﬁyEle dames oodiluentl The
e}:aﬁ‘{e“:r‘ %%1119{1“11 rnusls’tt1 & %ta%ﬁe”tlg (Iz.“he Sef] ?e oﬁ% ec)éﬁﬁg}g i§te w1{111 the other

OSI 1onNs 1IN
dﬁgrpﬁ@ntwédle anmost@ and gefl demoas troipe b@lmwps mf

such as, for exanple, water,
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glycols, oils, alcohols and the like in the case of
oral liquid preparations such as 15 suspensi ons,

waysapess2el i xi rs and sol utions: or solid carri POFEB2O&H063555

as starches, sugars, kaolin, 34 ubricants, binders,
di sintegrating agents and thé Tike in the case of
powders, pills, capsules and tablets. Because of

t’md PhafifsRufiéhl a@kﬂpdsyltsdﬂs ?f u@@mv&rﬂmneﬁ@ W&eﬁa@&ﬁw ny methods

{, advan eous or al

t.t
S EREM BB o BHES ol X el b BETPRTHLh a5 oSt Bbseribed
@h\ﬂamﬂ&by@t elrBlemyregton’ FBharpmc@mt:elrSa:llemesm&g ied.i Mask Ptiblishing

Cé‘&‘h{; hY‘?do‘ s&%sgg&#@fy rtcfso ’Wabﬁ&ceﬁh@aﬁ #;¥e‘§>a%5§§ anfdathelr

| eas

|
ebdamfn@ureb A %e@m@ﬂlwﬂw |effp§nver@ay>umeof tg@p@m@dar compound, in base

| ﬂ@hﬁ Qﬁ” aMﬁoﬁﬁltLﬁ)i’rﬁrh% thd &Kive Wl&t 1§@)‘a‘nl§§ed iH ri&ﬂﬁéit@ ddralxture
ar s rises. salqgso tion, gucs

B r co
s‘&”&?P We‘ﬁlcﬂf fooPRt %‘FC@SHWB maY kg edade Lyiey phfqrms
| dgpendinp bietiefsime oS prepa aticrydeairediop adpireqeation. THESM@hmaCeutlcal

C&gﬁpﬁ%ﬁé %@ Beé}}a%bj mql‘ﬂhﬁ'rg%gziée ﬁa? ﬁlﬁt@gee El%'fé?g%l? P%fstemic
sadimipisirticnoyucp ay Qr@h aﬂr@b@secala oF parentee a@nmlstrlaéomaxr topi¢al
OfinliRRRhHOh ERRS Vi Sthal RioRENEIsE S %ﬂa? Ney@ ARGR G Heh £EEAH, gel

and/ or a e wettabl e agen otlonall i i ne
ViPERRPER, PE sﬂ% 34 exagRle. IBﬁ’f“é’%VnﬁﬂF&P@PPﬂ“ﬂ‘i‘SrfaPr rp%osage form,
pangdthic wsnsl, ph\ahnadeulﬁtdﬂirriedMeﬁa}d& eﬁmtloymll,l siech agfpr example, water,
2%8&%1; IOﬁQ%ﬁCOﬂS#Sea}lg Eﬂeq E c%ges oq'alt dS %r' garat?(%s%ﬁch as

% are
ssuspﬁnan@ds,@mmwhms pied sp)fllmon‘p‘mr sphfépampna §uehhas sthrchiaseshgars,

01%99 Slhﬁﬁé%ﬁgs bialers NESiBteERANRL §één'tsod?ﬁ tH@Hk@ﬁq the case of powders,
| n. varj ous a transder na

ﬁaﬁ% ﬁlagstu% ag kts. Becyise \gg%gﬁ e6$eﬂp Ingxilfms’qaltlop,stablets anli capsules

&%px%@éna tHeymewd ‘d&\l‘iﬁl%@m&)rﬁl@oﬁ&g’erﬁnit&bﬁn tiflvhich case sohd pharma-
al u{lc Siga eosnaeéj l?vhaﬁs glt C(f E to Sobsitt zg'g r will
JIFFECH SPTRERTC 8RR v cor BRFBRELATERIBnfs So6r

d.@gal@ecomp;fse Bissitgeatan iat 1ehsh imlapge pjistethough pther mgredlents for

fé il Q&u&‘i‘iﬂ( ?ﬂag'l}%ﬁnﬁﬁdeﬁ' ééc%Ib & SOIGfonBNYE b)ﬁd%li}hy may be

efe unltss I'e ‘as uni t %/ dosages, eac
&gﬁqaaq: ﬁnﬁﬂllﬁh éag‘teé Fqﬁ)msa aWtSp uyon,cglucgé? iSQ,lEtIOI’l ora mlxture Of

i Sagﬁéﬁh(fgltlcdﬁa's@u{l@ﬁ eajeétablp Emmﬁshﬁamw lﬁeﬁﬁepared in which case
socl at.l on

th t
SRR RRa e B Er AR Bl ST T i G e L n e
fommwsidoss WablR(TY HOAsaFoRCIINERB OB BR5GEier-opHionally comprises

%&4 §t1({n' ﬁ:j&ﬁ{d%} a%'int&g@w%g ﬁlél%e% %ﬁtlonallg clomblned

er pac ets,
swluful@hk 96#11%/9% iNgREC 1&@5@59@@%@8 whigh &%%Yﬁﬁtd&n@t cause

amg} st giheﬁdahk@aleta;m&ls cFfe61s @8 AheekinMslald JAdRE et Bﬁfy gfilitafe the

BT oy tRCts Lol kb e beeB e AEu P sogositions

“DieRESOmprsitivers Magtﬂey:\kimﬂhlétﬂ:redﬁm haricatsiway},-e.g., as a transdermal patch,
- RArQpA ”QNE means N, N- di net hyl f or mam de,
Zdél%lfggg&mr‘)?e%ﬁa?o e Por onet hane, ~CH3CN neans
acetonitrile, 10 "TIS neans

tr isée(sﬂedi'ﬁt IV%the!O)@ t0| f@ﬁﬁulateTEé\afoMoﬁéd ﬂHaHﬁa&@ﬁ@Jll c
acCl neans

a@g}p&s@ons ﬂg?éﬁgeﬁglé g %rhe%se gf] ar&mlnlstrah%?f and Unito rrm?y oxyciosage
[ Dosagelnmie famyl & msebinrtbe mdcﬁ'met]ionland claims herein refers to physically

%g}'é ghird &Etgialle ‘éﬁ'ﬂ%ﬁ& ldH g@&&&%ﬁ‘{ (%N}ll%ﬁ % 9?>¥e‘agterm1ned quantity

ans net
iflagteg légredsnP@lcwg%) pradycs dag ‘éﬁﬁ}fpd télemvputw o{EmHar association

N0 the T8 it MphiniRbUMARPORH @ Hxahbles oEshHddsagtRMNSForms are
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15 cesi um carbonate, 'NaOCH3' neans met hanol, sodi um
salt, 'H2ZN-CN neans nethanedii m ne, ~CaCl2' neans

wa@adocioosseshl ori de, "~ Pd(QAc)2' means aceti c aci BCT/EP2006/063555

pal | adi um(2+) salt, ~NaHCO3' ans carbonic acid
nonosodi um sal t, "Na2CO3' neans carbonic acid
di sodiumsalt 'NaCl' neans sodium chloride. 20 A

Rﬁlﬁgﬁr(ﬂklu@ﬂlg%ﬁokﬂ or bdhiéﬁrtﬁlﬁgts}ik?ulegxﬁﬂpbﬁwﬁkr Pakckets, wafers,

Srmeegaf)]g r}or?sf or sr&gpeerngggsl ? easpoonfuls tablespooanuls and the like, and

Xegiepated milt{lesahéroofo- 4- pyri di nyl )-1, 3, 5-tri azine (0.02
nol ) and 3-am no- benzenenethanol (0.02 nol) in
trichloronmethane (100 m) was stirred at room
tenperature DI PEA (0.04 nol) was added and the

LiRAtal pHACt T ON m xture was 25 stirred for 5 hours
OW_ pr eci t| 0 ted DI PEA (100
%re\ﬂagera:ésé R RPN NGO RS RESTOBPIa Speyenate

fresnn LODIPRAUMeads N@myl-Ne(ﬂpﬂethylaﬂgl) Tipeoananine] {IBNE’ meas N, N-

}nteffl rﬁgrélg;;nﬁlde V’%%Péﬁ' 6%4 d?&lﬁ@“aae{ﬂlﬁg Y}ﬁ}lt eNh %?ﬂs eﬁgnltnle

1@?5 mems tr@@ nwﬂhyllﬁhlelb aTEzAlmew)s tnﬂwaa&m @ﬁldoTEtaN’ means
mgaksN - V\D

e e 5tk vt

ZNEI(HD’ymydns nosEtidnal) i Wig8 Ol Omédhs Ofhbhesith sulphate, ‘DIPE’ means

h ¢ s
SRR ReB Tt e ee B ar Do Gy means
ragkiym Qadqmeie( INaQQdy’ d@ea(m)nreth(m@ sqdmryl salh dHoN-CN’ means
trﬁétHﬁ%ﬁWnB{bos@c{@l{‘ F%néags Qﬁggmf@ﬁ&nden‘ﬁi(bﬂgg mieMs dcdfe Mdid

as ed thro he m xture
Rﬁﬁaguwﬁw% %ﬁﬁg%aﬁawr b1 26 MATOABIHFal} (N COs means
vaashosid defddis@tiufi GalC N all’ avaixasdmnictderiddN2 at nospher e.
Upon cooling, water and CH2C 2 were added. The
orgam c Iayer was separated, dried and concentrated.
asatial pnteumedipice d by short pad col um .

chr orrat ogr aphy over silica gel (eluent: CH2CO 2/ MeCH
]@Qﬁi 1d 8195/ 5). The product fractions were collected

solvent 10 was evaporated. The residue was
c@}gffeaﬁfatl%afeweawétﬁgéw MeOH. The precipitate was
filtered off and drle% y| el ding 0.3554 g (82% MP.:

154.4-156.2 C) of i rnadwnate 2.

H N/ | N Cl

ZN
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
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 room 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

on S
] NH
S
N)\N/ N &
H |
ZN
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c) Preparation of internediate 3 N>~O NH NON &N JIIN
H\ "N To a stirred suspension of internediate 2

w@ 0000003525 nol ) in dry CH3CN (10 ml), net hanesett/amyooe/063555

chl oride (0.0009 nol) and DI PEA (0.0045 nol) were
added. An extra 15 anount of“ et hanesul fonyl chloride
(0.0002 nol) was added to effect conplete nesylation.

o4 R B (WO dloSk e s o

A il g, et reinel S R o 1. henyl -
4d16h161©b§s€tﬁﬁ_hmmihby[ih)nh19m1%ﬂﬁlm @)(1)0100& tnol), tdpper(I) iodide (0.00005
SO, PRI BRP o o B B o 10 ks S e s
awvasrtybhied throegipthe mintuee foT Aeninirtes. uFke tvbe Was setaéqdemd tlscrmlxture
t»b@s sftllnlea %f 66 5@ kU RS dfﬁém%?ﬁﬁotsﬁ}'l e Q@\ﬁ')cg) coohﬁg Ry értdAd

in w t
S%Hxﬁélm Wem ”gl&‘r orearic laygs @Pweﬁgareﬁt %ﬁl épecegtreﬁﬁgeahe
| f3sidecivay RAaldd®y shbe Ipa&\bdlbmutchfdn{a&@ﬁp}@wmf siled geﬂ) (Bluent

WrGERREM 150 ey S FTTRAARL B3 A (oTeello g Sfen

nwastayaporatedi Therasile atas c/s{allized ivsr GHLGN/MeOH. The precipitate

Ty Iﬁcﬁdﬁeﬁo@/?q i&%oéi@ B980P S15414-€46.2 °C) of

over ni room tenperf at ure” " The sol'vent was

é@@b‘@?(g@téa yielding 25 internediate 4 as a TFA salt
(.c$RHpaBdn Ofiddinediateive; LCMS 4a: 70% 4b: 30% used

in next reaction step| gebts ut furgher purification).

WD 2007/ 003525 PCT/ EP? 3 5)L- 37- Exanple A2 a)

Preparation of inter dlage509 HN --O NN NN H

N A m xture of int 2 (020092 nol) and Et3N (2

m) in MeOH (150 m )" wdis 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
amount of methanesulfonyl chloride (0.0002 mol) 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 CH,Cl,
(10 ml) were added and the reaction mixture was shaken for 5 hours at room
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

N OH
NH,
o¥s
XA
H | P
4a

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

stirred overnight at room temperature. The solvent was evaporated, yielding
intermediate 4 as a TFA salt .CoHF30, ) (quantitative; LCMS 4a: 70%, 4b: 30%; used

in next reaction step without further purification).
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hydr ogenat ed overnight with Pd/C (10%9 (1 g) as a
catalyst in the presence of a thiophene solution (0.5

work)o7/003%bs er uptake of H2 (2 equiv), the cat al peSI/EPE®6/063555

filtered off 5 and the filtg_lé./q was evaporated. The
resi due was redissolved in Cl2 and filtered

through a pad of silica gel (eluent: CH2C 2/ MeCH
1Btinthle ABen 94/ 6). The desired product fractions were

c nd. t he sl vent was evaporated, yielding
32@?%%&%80€3g3%eygﬁﬁ%ﬁfsolid; M P.; 161.5-162.3C) of
intermediate 5. b) Preparation of jAGternediate 6 NON
N'-NH N/ / ON NHO OerlJo a stirred
solution of intermefliate 5 (0.08925 nol) in dry CH3CN
(5 M) was added DI ¥ (6 equiv). Then,

nmet hanesul f onyl ch NG (o qui v) was added. After
5-15 minutes, N-methyl-(3- ni ne 1, 1-di et hyl et hyl

t hydr.ochl or.i [ I -1 3 '

P P AN LR R

atydbdgefiated bresmighhweith BisQ (1080)\(hg) ascndatalydt dn thegiresence of a

t t . C

ek oo R ID A A Y e
e 3

Nhlougnd pad st 1iéd EFiduéme: OH)CL/NROH 1006, tAbr 6 THe desired

RIS BTkt T AGbib oG ORIl s

| (98%); yeltbivascdido M. haso hb-apased) afialengeadisie ¥. f r om

&%?%%E%i%%fﬁlq%%%hﬁ% 61' 1- 20 di nethyl ethyl ester

azi necarboxyl'ic agid di hydrochl ori de.
Internmedi ate 6b was pre a;“ed anal ogously from

Internediate 112 usifn hyl gl ycine 1, 1
-di et hyl et hyl est el ydrqgiigride. I nternmedi ate 6c¢

was prepared anal ogaods|y f Internmediate 114 usi ng
N- et hyl - (3- al ani ng_1i_1-di metihyl et hyl ester

hydrochl oric acid saliff.9Wo 2007} 003525

PCT/ EP2006/ 063555 - 38-/|\c) Prep tion of internedi ate
7 N"'"), NH N/ NHZ O OH OK

To astirred solution of intermediate 5 (0.00025 mol) in dry CH3;CN (5 ml) was added
DIPEA (6 equiv). Then, methanesulfonyl chloride (1.2 equiv) was added. After 5-15
minutes, N-methyl-B-alanine 1,1-dimethylethyl ester hydrochloric acid salt CHYXE]
equiv) was added and the resulting solution was stirred overnight at 65 °C. Then, the
mixture was cooled to room temperature and CH,Cl, (5 ml) was added, followed by
MP-NCO (4 equiv). Upon shaking overnight the resin was filtered off and washed with
CH,Cl; (5 ml), MeOH (5 ml) and again CH,Cl; (5 ml). 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-
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-f-
alanine 1,1-dimethylethyl ester hydrochloric acid salt.
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Internmediate 6 was di ssolved in TFA/ CH2C12/TI S
(49/49/2) (5 m) and shaken for 5 hours at room

wo eompeomRiir e. Next, the solvent was evapor at edpCT/EP2006/063555

yielding internediate 7 (TF,_%Ss_aI t, used in next
reaction step without further"purification). 5
I nternmedi ate 7a was prepared anal ogously from

Intermediate 6a. Internmediate 7b was prepared
analogousl| rom | ntermediate 6b. Internediate 7c was
prCZiS%e?%r&ﬁ%%%f‘88%59%@1‘§tef7;fgy nternedi ate 6¢c. 10 Exanple

A3 a) Preparation of intjerfrediate 8 OH z \ ~ N~NN\H

HiNInternmediate 1 ) NaDl ) was di ssolved in

1, 2- et hanedi am ne ( m) he solution was stirred
at reflux (117-118 C) over t. The sol vent was
evapor at ed. Xyl ene s added to the residue, then
co- evapor ated agai n t¥Mkce, yi®@l in% i nternedi ate 8,
whi ch was used as such for the t reaction step. b)
Preparation of internediates 9 ard 10 1~ HN OH HN O |

\Intetrhieditie Nl viNsNibsolvedNin T QAN /TSY(49140) ) (Sml) and shaken for 5
i,nt er dlaﬁe9|nt 15 Cru nt

nedj, at e 10 de r.redi ate 8
(OB BT I REERS; Net) D8 GOIAM RS cYaPopalgh Yiglging ntemediate 7
RiI'§ Alsalt; usdd mrendxy keattior Stepewitbout durtler ponficatian).d (0. 01125
nol ) was added and the reaction m xture was stirred
at roomtenperature. MeOH (100 ml) was added in order
tlptegpediata 7a seanprevewed @naleppusty Gem Imsenediate bp.on i xture

ViR&rftdiste 98 wWaRhr@arediahogalsly ROM InfeRiRBABGYr €. More
%S%T%eé di_met hél et%élg% 1est e;yEgé‘_ggr bgg%g acid (0.01125
) de\ip a8 5798 §ORP B #80C._39 added
and the reaction mxture was stirred over the weekend
at roomtenperature. 7N NH3/ MeOH (100 m ) was added.
Hensed xgnt was evaporated. The residue was purified

id of silica gel on a glass filter (eluent:
crpRreppetionef intpomnedigle 80/ 100). The desired fractions
were collected and th&"sol vent wasmevaporated. The

resi due was ,TAN
NJ\N/)\C(NH
H |
=N

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

ﬁ( X
o oLe
) Z NH
)NI\ /N { \*/ (\g N | N
N7 N = O.__NH ~N
H () b
7 0
intermediate 9 intermediate 10

Crude intermediate 8 (0.0075 mol) was dissolved in CH,Cl, '(100 ml). Bis(1,1-
dimethylethyl) ester dicarbonic acid (0.01125 mol) was added and the reaction mixture

OH

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
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5 purified further by reversed-phase hi gh-perfornmance
i quid chromat ography (ammoni um acet ate-buffer),

wQ 2@h@disgs 0. 62 g of internmediate 9 (19% M P. pG@l/BP1006/063555

(deconp.)) and 0.49 g of intejgrediate 10 (14% MP.:
184.6-184.8C). c) Preparation of internediate 11 N&N,

HN O Nk NNH HiN To a stirred sol ution of

i adtled anelckheteacBor( MuXA0M@ W2 stitrkd over thiviredkbndrht)rovmserapetatire. 7N

qllﬁ%e)bq{ mgl%ﬁ'ng% ng-g%%td ﬁ%&%‘ﬁ? %/8£ wh?ébnia?éal ?flé ldegld(lg' was purified

Neveee pyd eff sikigargel an a glasyifikert(plyentt GIClo&t@Ac 100/0 to 0/100). The
Me@l&apﬂé&lbhﬁ@eﬁe%oﬁg&edfanMé sadsiﬁ ad @daﬂopﬁed a3 rési i@ was

stir r d. over at C The t he
it S e Dy Byeiad PR Mol araench i SamwoERERY ( o
mmnmhxmm&e@&iﬂbdfferwmﬂdmga)wzrgohnehﬁecghﬂe 9 (19%, M.Rs+315 °C

Eoollsl b hEH 48 ot MNEBRRE Ho W abD NIV (6 61 80) Nex

con viel ding cru
i ) Brepengtion ef inferhadietd liln next reaction step without

further 15 purificatiop). d) Preparation of
intermediate 12 ~CH N i~NI&NR:§I€ H N I nternediate
11 (crude conpound) di ssol vedota TFA/ CH2C12/ TI' S
(49/49/2) (5 M) apd .shaken fo /Lhour at 40C. Next,

t he sol vent was evapor at/Qd yi e!/dl ng crude

internmedi ate 12(TH aI Nused [in next reaction step
wi t hout further pu atTory o 2007/ 003525

PCT/ EP2006/ 063555 -40- Examngfe A4 a) Pr epar ati on of

(O SHTRR A bt A X Sy e

rﬁH)PEAT%eequ%l Thenowetharesytfprd ghloride (122 potiv -3 W&’é afi@d fter 5-15
trﬂﬁﬁte@ Wnﬁa%%lgl 186 M1t AR @sterlRirohRIrR NS e&i\ﬁﬁ) was added

82@3&86&3{%&}{ g%e‘ﬁg\sla S lrregij %sgm}g%t gthéeS &eﬁle%ut%e mlxﬁlre was cooled
to room temperature and MP-NCO (6 equiv) was added. Upon shaking overnight, the
resin was filtered off and washed with DMF (4 x 5 ml). Next, the mixture was

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

purification).
d) Preparation of intermediate 12

1,

N.

~ NH,
Lk
Z NH
N~ N N

H I/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).
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5 yielding internediate 13, which was used as such for
the next reaction step. b) Preparation of
wo pdoenomsds ate 14 0 OH ~ NH NON N=N I NH H i NP CT/EP2006/063555
Bi s(1, 1-di net hyl ethyl) ester gicarbonic acid (0.023
nmol) was added to internediat& 13 (0.00768 nol),
d| ssolved in CH2C12/ MeOH (100 m /100 m ). The reaction
@Awas stirred for 3 hours at roomtenperature.

) hyl) ester dicarbonic acid
(6% W{l?‘iofﬂ}gt %étﬁe:l;nd the reaggjon nixture was
stirred for one hour{at room 10 terrperature A
precipitate was re dNb’?NflItr tion. The filtrate
was purified over d\ Nea gel on a gl ass

filter (eluent: CH2C12/“EtOA 190/ 0 to 0/100). The
desired fractions were collected and the sol vent was

dutspaedipted. (0-PRE6§ meDavas disgalvediin k.2 ®rpapegdiamive (3P ml). The
rs@u@lbﬁa&&s @h@&tefda Q%’gﬁﬁ% f80 PENEEN édoﬂ’édﬂ tatr&hﬁ @émise@zt&n?pmue

i um ace uffer ro reci at e
R A S R e s o B S R P S aga,
piddingiintatneedias 13,i whieh wds udefl as sechHerithainekt rdacsrbn Istepd

n O 58 of internediate 14

W?S/?} epﬁ}l%ggn %@?egmfglﬂééql X g, at: on of |
|ntermsd| ate 15 oo O NH INI %?MN HiN - (' To

a stirred solution gf™internedi ate 14 (0.000125 nol)
in DM (5 m) was edN/ﬁhPEA equi v). Then,

met hanesul f onyl chl i v.) was added. After
5-15 mnutes, N-net hyﬂgl yC|IneN 1, 1 -dinethylethyl

ester hydrochlorlde (3 equiv) was added 20 and the

rBis| i-dimpthydéthyl) estervdaearlsanie acd (GUZSr moly htas addgIBCintTineadjate 13

E(b @O%Q(ﬁle),edlg\@)?ve‘aQQ t@%chh\(}ieéﬂct'ifbé R 66 fhtljJ IcI‘ﬁe %gtl(l)\ﬂo mb¥eite was

equl v on sh overni g

Stiored & rm%pé%mr@s@s@@re bl lréglileﬁhwlﬁéyle ieﬁtﬁrech%bomc

Qifcfd @mud3 \t\ﬁkﬂ}‘lﬁds ¥ddel ahlMthe(réackiol nitkture Weskstirretl i dﬂe%df & room
conc

(BB A OBt s et g iy 7B BRI pibified overa
madiof sitias gelrop.a glass filter (eluent: CH,Cly/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
buffer). The product precipitated from the aqueous component of the eluent. The
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).

c¢) Preparation of intermediate 15
O. o]
A
. TR
NTSN J
NJI\N)\C(NH
o

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
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
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d) Preparation of internediate 16 HNI OO N' "-N ~N v
~OH NN/ HNNH Internediate 15 (crude conpound)

woRr®70083®l ved in TFA/ CH2CL12/ TI'S (49/ 49/ 2) (5 pEYEPI06/063555

and shaken for 1 hour at 40 C, Next, the solvent was
evapor ated, vyielding crude |zr‘1]t er rredl ate 16 (TFA salt,
used in next reaction step w thout further

[resih fwag @llted Joff ar@@@dﬁﬁé@wﬂﬁ DVIF EZF £ E&ﬁl@tl‘il@d‘ﬂ tBé mixture was

cg)}ng({q?re%ldat eldmg crude mtermeélal\{e)l S (used 1r? :rllexljcl réla/ctlbrll\l sté\p without further

Z;wiﬂcainm})A (2-chloro-4-pyridinyl)-1,3,5-triazine (0.01

hyl ester
%g ggﬁtlﬁ%p en)}ﬁégftaﬁ:lﬁ amc acid (0.01 nol) in
10 trichl oronmet hane (30 m%sti rred at room
tenperature. DI PEA (0. 02Mno added and the

resul tant reaction m xt ufjmvvas” toiir ed overni ght at 60
C. DIPEA (90 m) N and the reaction mxture
was stirred for 2.54hglrs at roomtenperature. The
precipitate was filtdred off, washed with hexane, then
dried (vacuum 65 C), Yyielding 4.46 g (100% MP.:
144.1-147.0C) of interhngediate 17. b) Preparation of
interrrediate 18 HN1IO Ind 1% 1,J~N/\II / 1\ / HN

Hnﬁe?rﬁ@q E‘Ete Er%dgf:mgfi(gﬁ WWJ& &s$o19e0 16 TFA9CR, RIS (49/49/2) (5 ml)

oﬁnérsh@ke@tforsk hourshé Wﬁﬂ@@pthp ey prd Maa gvanerated, otrbdigg crude

NMRletmediMBABITEA shigdisé@inRxORA4n K& Wit furtheH)unﬁcatlon)
tri phenyl phosphl ne (0.00190 nol) in DVF (

i rred room WO 2007/ 003525 PCT/ EP2006/ 063555 -42
t re. N2 gas was bubbl ed through the m xture
f @) PlePamation bEmter@dedntedyn- 1- ol (0. 01425 nol) was added
and the reaction mxturej\vvas stirred at 60 C (nitrogen

B

E)I\N/ N Cl
2N

A solution of 2-chloro-4-(2-chloro-4-pyridinyl)-1,3,5-triazine (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

+ :

w e
zN.
A mixture of intermediate 17 (0.0095 mol), N-ethylethanamine (15 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
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at nosphere) for 20 hours under N2 at nosphere. Upon
cooling, water (10 mM) was added. The sol vent was

wevapoozmked, and the residue was redissol ved | PCOERI0DR063555

The 5 solution was purified Agzer silica gel (eluent:
first CH2Cl2, then Et QAc). desired product
fractions were coll ected and t he sol vent was

eempeatairedN, ghhe/as eﬁlbhiuiethmgh tith mbohre st 10mMminkiREN - Bmﬂ»yn- 1-0l

iY]BQ)tl 4% m%l C\:;{/aos\ﬁ ﬁ@dl_%%tthe re%gtlflo | r}cgure waE][s&lfI‘?dJatt to bo(ﬁltlooﬁan

recrp e was ere
oﬂﬂne@phegq) é¢rdan>u25 lenﬂegNi mplmr@ UpQrB@oﬁng,meld@ g was

i eﬁl‘d@d nﬁl‘é'sdi;v%ntl@as e‘i'ﬁ)dg rated %attlll@lrésﬁ{le {N% %ﬁ?(qbc% & d? dT!\|I The

er nedi 0.
n%?i‘)“o%d%asdﬁ“&g%‘i" Qud S}lwa @R}F(eblf@t ﬁfsy r@pﬁg‘ie@ @tféé@s 18?&|de1er
wasdwtl dactionyridiassiRulel @ﬂcythecsblveﬁﬂ Wi e(vap&@t% 7PhéBdsidud@mas

Cﬂfsr?ﬂ el EFRGN Aol ot sl 5B eprecinigpion ggfrown

aatyistals.arhe prémpitatewes ﬁhmedmfftand drioh yidding 26d gf (62%4MP.: 155.5-

r(f”"C b ARG a'lggnlg the m xture was cooled to room
hglg edl MP- NCO (6 equi v) was added. Upon

er ature an
ngEIeﬂ?QTaB%Pﬁm@Wmd@Wé 915 resin was filtered off and
washed with DMF (4 x 5]m ). Upon evaporation of the
sol vent crude inter |jt;e§ 19 (LCVS: 93% P) was

obt ai ned (used in ne ep Wwthout further
arﬁe\iedNofﬂgicht;\f'r%iL termediate 20 HNI O
Alm

purification). d) P

I ~OrN i“N O NN i nternmedi ate 19
(0.00025 mol) in (¢ sV) wa% hydrogenated for 4

hours at roomtenperature (a Nspheri C pressure) with
Flafeenyiedxlhte kleI(O 000% moa&‘waa d&dSoleed il IYSIF. (1 Nﬁl}: rDIBBIAa(k] H005 mol)

| d
s gl YthanchDRorkT Stont®e oD% o500 el R dips -
zget(lmlgb@menl hémuethxlqbyh Q;ter i;yd;pclv]pndm@tomﬂﬁ ntedy was added and the
RS dtfoh Rk P as y[\@re%qgg 4, @@i%&l% St E@E EB%QQ@J BB3Gevaschdred to

e) Preparation o t ermedi at e
room temperature and MP-NCO (6 equiv) was added Upon shaklng overnight, the

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

(6]

| N
ﬁ)\”/ [
/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
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).
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"Al O NNHN A solution of internediate 20 (0.00025
mol) in TFA/ CH2CL12/TIS (49/49/2) (10 M) was stirred

wo 0007463505 nut es at 45 C. The sol vent was evaporer/gp2086/063555

the residue was redissolved DMVF, vyielding crude
internediate 21 (TFA salt, uséd in next reaction step
W thout further purification). 5 Exanple A6 a)

Prep ppaatiomodintdrntdiateadi ate 22 H NyO N N' NC H al
~N A sol ution of H;N

2-chl oro-4-(2-chl oro-4-pyri di*ﬁ)ﬁl/)ﬁ/l, 3,5-triazine (0.01
nmol ), 1, 1-dinethyl yl st er d (3-am nophenyl ) met hyl ]
carbam c acid (0.01 | ) lapd DI P (0.02 nmol) in
trichl oronethane (40 Wasystirred at 60C. Extra

DI PEA (120 m) was 10 added d the resultant

{Ae Q&hﬁ&?oﬂhtéh_iil_ﬁ(ﬁat\éﬂﬁ (t_s.t)@)(tozrsaﬂom o T?’&{Gtﬂlﬂly;/dﬁs (?9/49Q<)Hmodml) was
r.ature. e i-pi e was filter : she

RS Bt arimpieat 4 4 e sBhnt W uppdipeRang e ve

Gediysolwedeh HME, YiclOmggrideSftermyelidtodl CTHA sat, msedinext reaction

]sfleib»gftﬂoﬁéﬁ{}th% ﬁﬁ‘lcja rmedi ate 22, b) Preparation of

in late 23

er ne 'H HNIiNA mxture of
internmediate 22 (0.0095 nol), 2-propyn-I-ol (0.01425
nmol), N 15 ethyl ethanamne (1.468 nml),
di-ahiphs ABi s(tri phenyl phosphi ne) pal | adi um (0. 00048
m)5% Cf) eéié]h%?}i é)di (}3 (0.00048 nol) and
t P WBFF?‘%E% 81145 60190 mol) in DVF (100 ™) was
stirred at roomten‘pere}itmzéé. N2 gas was bubbl ed
through the m xture fq m nutes. The reaction

m xture was stirred a ggg(nitrogen at nosphere) for
24 hours. More 2-pr n-H-

g (0.01425 nol) and
di chl orobi s(tri phenylghosp 'l adi um 20 (0. 000048
nol ) were added. Extra N-ethyRetthanam ne (15 m) was
i 3. (2L LBy - Woss fidzideqd 09 Wi 9ht
OO or o FRE O TR B s SR o8 417
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

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

D
NTO
H
Sl S
N)\N/ N Z
A
~N

A mixture of intermediate 22 (0.0095 mol), 2-propyn-1-o0l (0.01425 mol), N-
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(triphenylphosphine)palladium
(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



WD 2007/ 003525 PCT/ EP2006/ 063555 -44 and the sol vent

was evaporated. The residue was purified over silica
w@edo7foadseent . CH2CL2/ MeOH gradi ent from 100/ OP¢DEP2006/063555

95/5), then purified further pyer a pad of silica gel

(el uent: CH2C12/ (7N NH3/ MeOH) 98/ 2). The desired

product fractions were collected and the sol vent was

eandply sl eskt wiheydpositaduThavasidae was phifificdaslef sitiva jé Qthneds:

fidter f and dri i i 2.2 4% M P.: v

SRRl i dBoth 3550 Mo mifhied ey bytf pagof sitca

i wentti GH A1 ZGN-NHe/M @D 93@)1 ¢dinedipraduetrfrastiong wer23

gel el The-Adesinedipradtietr frasti

( ' i !

) Rane e e L8R o SR o.%s%%%z’&?xg;h%:&d@a? MeOL,

TiHtereA off anddijeds vielding 242 £694A5MR-hid%k 18Q-5 fogthintermediate 23.

t epRpatatibeof te@bdile@dyci ne 1, 1-di met hyl et hyl ester

hydrochl ori de (0. OOO75CL|;(DI ) was added while

stirring. DI PEA (0.0045 Inol) tded and t he

reacti on m xture was 'T@’Osti rred flor- 22 hours at 65C.

The desired product 8 (@B ai ned.

1- Et henyl - 4- (i socy ople befizene, polynmer with

et henyl benzene (0.001 FolY | added and the mixture

was shaken for 24 hours at rodm tenperature. The resin

varmédiate @8 €0.000%5, moh shae dissolyéd DNFMEZ00 mil). Matbhriehidfonyl

£i o . . )

AR ORI B T BN il o A B oo

viaspgraass A\emettalsdesub L imetbethyt esterdizochlogde (590 5Rmol)

d"(%sg)dh@ Wﬁi'tléﬁirﬂin%]l_)mimdg)}l b ?id])z/‘l’svafﬁdﬁ%ﬁﬁ/ ﬂl@@%@h@% 'hﬁlﬁhre was
. Pr ion of, ermedi at e 0 |

it Bt 356 P B e S vegoBB0SS ol ) i n DVF

(4Bthehyl-48é soclyythitanethaliienzen2Opa yenwgh ethenylberf2ehn 3 000 Aol

( ; ' |

R gt 0 e S BlaAis il oy PERGIF oot B, Pho resin was

hilteprst off.avnshed withDMF €0mb and thediltragicanteingms ¢rydeintgrmediate 24

RPastust@ALIucR th Gk SRxtWeddiioH tepur t her purification).
I nternmedi ate 25a was prepared anal ogously from
Internedi ate 24a 25 WD 2007/ 003525 PCT/ EP2006/ 063555

-lderme)iatbRdp avatpreyaralf analvgeusie thomt [ateZfiediate 82 using N-
methylglycine 1,1-dimethylethyl ester hydrochloride.

d) Preparation of intermediate 25

X 4+

T
é\ NN o
N)I\N/ N

H | &
=

A mixture of intermediate 24 (0.00025 mol) in DMF (40 ml) was hydrogenated
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
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NHZ HON i"N O NN HIiN A solution of internedi ate
25 (0.00025 nol) in TFA/ CH2C12/TIS (49/49/2) (10 m)

wor®7/osises red for 60 mnutes at room tenper at UPET/EPIV06/063555

for 1 hour at 50 C. The sol vept was evapor at ed,
yielding internediate 26 (TFA"salt, used in next
reaction step without further purlflcation). 5

| B} Prepmdiiod ef idfedmediste@6epar ed anal ogously from
Internedi ate 25a Exampl e A7 Ha%/li’;,epar ation of

I nternedi ate 27 Kok NHNJ,\O ION #N N I nternmedi ate 5
(0.00229 nol) was d ed in (20 nl). DI PEA
(0.01374 nol), 10 t n | fonyl chloride

(O 00275 nol) were added. Th xture was stirred for

{

2y S FEpR T AR IR o o

aﬁaaréél f%rré@ mlﬁeteﬁ éh@?ﬁ’dﬁmﬁ?fi“fu{ﬁ shepefer 5 ppyrrab §0 5GeFhf sphrent was
Borated, ﬁélamg MRS (T bat ubdl ihaexd reaiiRa sfh Without

8 nol) was added and the nixture was
gﬁﬁﬂ%o égg&glolnﬁe weekend at room tenperature. The resin
was filtered off, 15 washed with DMV (4 x 5 nl) and

thHRrhdid E%E @g%‘?{g‘é?@t on‘i‘s‘fﬁ‘%&%{%ﬂne(}éht% dzgh ng

nterrrE|ate atlon Internediate 28
~C]—| NHZ N NN\ H I NAsqutlon of internedi ate 27
(0.00229 nol) in TFA/CH2C12/ TIS (49/49/2) (20 m) was
Thal Apr 60 mnutes at 40 C. Mre TFA/ CH2C12/TI' S
(49£49/ 2 dded and the reaction m xture

2{)1?331'@%?1‘4%%8[%?3\%’3 at 40 C. The solvent was 20
evapor at ed, vyielding internmefirate 28 as a TFA

salt (used as such i 0ne next
2007/ 003525 PCT/ Epzéfhs/ 063555

reaction step). WO
0 Exanpl e A9

TZ
Z

Intermediate 5 (0.00229 mol) was dissolved in DMF (20 ml). DIPEA (0.01374 mol),
then methanesulfonyl chloride (0.00275 mol) were added. The mixture was stirred for 5
minutes at room temperature. N-methylglycine 1,1-dimethylethyl 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,
washed with DMF (4 x 5 ml) and the filtrate's solvent was evaporated, yielding
intermediate 27.

b) Preparation of intermediate 28

OH
N NH,
@
H)\N/ B
=N

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
evaporated, yielding crude intermediate 28 as a TFA salt (used as such in the next
reaction step).
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a) Preparation of internediate 31 NH Br N N % H
Sodi um net hoxi de (0.30 g, 0.0055 nol) was added to a

wa eboatomses of 1- brono- 3- cyanobenzene (10. 00 g, POI/@BIn06/063555

nmol) in methanol (55 m), and,the resulting m xture
was stirred at roomtenperailire for 4 hours. Next,
cyanam de (3.46 g, 0.082 nol) was 5 added, and the
rExgiipleA9as stirred overnight at r.t.. Dichloromethane

(2 m)..was.then ..added and the resulting solution
WAL B RESES X200 m) - Drying on  MpS0d,
filtration and evapor ati ,el’ﬁe sol vent vyi el ded
10.62 g of internediate (hvvmte solid, yield: 86

% . b) Preparation of intérmediate 32 NON Br / | N-Cl
Todn glethox sl (@BO ign©.80 Mento Btveas 3ddgdxo @3olption 06 1-dremd-B-

'c@'algﬂ%ﬁ%n@ gﬁ%@ AL y{) gﬁeﬂqgn(ﬁq#} ﬁﬂ)z ﬁ(gthg résgltg'l#?mxture was

of N nam ni u
csﬁrfeﬁi Alcreom tMpEAtSS K OBS: DFX's EYanAMKS (3146 8pBP2 mol) was

taﬁﬂ&ﬁ‘ aad the@nixtiewad S‘tir%debv*éﬂﬁgﬂat o fmgﬁlﬁﬁﬁh&harﬁmQOO ml) was then

S gt RE sRuRan el vt WABIRRCTR DA% FHiSinetd

b\ﬂg&@d ifittgat>atand avmrza@nexﬁ tre wbanuyrelded 40.62 gaf mteﬂihadiate 31
39’“%’?5‘ g@(ﬁg\g@/s extracted with dichloronethane (3 x

e conbi ned organic layers 15 were dried
0 EPT‘W@‘QQ@P ofintermgdipte2and evaporation of the sol vent
yielded 2.98 g of inter maleé 32 (yellow solid,
yield: 94 %, which c,such for the next
reacti on step. Exanple a) Preparation of

AR Srdnediate b ey Hsma L G ONAZS Bl pstonty
afldéd2.25 ggdl0a mol)20 NB&h{ddomethglené)-FaddBhyimlethanaminium chloride.

]Ai%er ] féﬁ%@ o%% r?h% at rEB qex@bgraﬁf% (tlg)e 1%45((5&5 tbg%aglgeg'nl%rﬂ%)ée}leous, and

ur e was St
a@ﬁp%@ BiNes f PeCiBitate amseareﬂleizhe reagiiqn wasfstirregifarone additiomal hour

'5‘11? ‘ﬂ{en}/@gﬁ’dhe%'y Qddiee e ﬁura@é&%qg&ﬁls %Gd&ﬁglbﬁcﬁbﬁ%% P8E aqueous
extracted w X onbi
St R Wi TP SR b, S PR B orggpic lavers

evapdriet oven MESQ hEilsationemt] eyappiratint dJ tis3sofvent yielded 2.98 g of

lltl]ttel%rl J;-: ?%e%%ﬁz(s}gﬂdt)ﬁﬁlﬁ%éi 9 \anlll QJas §&dt2a§ B@W@me%xt

was use hesd: YRS PSR
ZWW)O@@BZS PCT/ EP2006/ 063555 -47-

Example A10
a) Preparation of intermediate 33

NZN /Ej
O/wk
H

3-Amino benzyl alcohol (0.27 g, 0.0022 mol) was added to a solution of intermediate
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
%), which was used as such for the next reaction step.
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b) Preparation of internediate 34 6 OH/ NON\ | N" N
H H/ Internediate 33 (2.32 g, 0.0065 nol),

wa 2d7@o3ses hyl et hyl ester 2-propynyl carbam ¢ aBCTEP2006/063555

[92136-39-5] (2.52 g, 0.016 ),
di chl or obi s(tri phenyl phosphi né&) pal | adi um 0. 456 g,

0. 0006 nol), copper(l) 1odide (0.124 g, 0.0006 nol)
amyl Ptepafion vt plespbiare4( 0. 681 g, 0.0026 nol) were
di ssolved in DMF (8@ m ). N2 gas was bubbl ed through
the mxture 5 for Il0 m qutes, afte%’v\:i ch

N- et hyl et hanami n o.“iz/ , 0.5 ) was added. The
reaction was then SUNfMe 60 Cf 18 hours under
N2 at nosphere. After cool iR room tenperature,

%ﬁﬁgdlgég @bZ?@ O@(%jﬁlg )aqu (ﬁrhgthglggxsfﬂéﬁerl ??/1%3yr§@§arbamic acid

Ine a

NGBEH-3rAb(2sH) &é’rﬁlﬁ\m@ M&P@ﬁ@@ﬂ)@ﬁ&lpm@hrr@ma&a@uw%% g
U006 rﬁ@l) b:mpf;ér(ﬁ fodedd (0 m4 gho.0083 AT aﬁ@ anmhvﬁghosphme (0.681 g,

Wﬁg&ﬁ ﬁ’,%e %S(O ‘fea an ﬁl\’gﬁ gk} Oprpés F\gégg was, ub%?eélfot{zrougﬁ the mixture

i fot €0 menditest, eftG4vhi¢ly At dtiopletbaiandne 0% ml, BO8Tmha) vad dddeyl. The
FI)%&RI%B B ls AR fncéftmjeﬁl ta{aéd@g fcﬁtlgin%ggg]lﬁlgér Ib‘lpofggn%épheﬁ%\l AkdY cj:'c_)'oﬂg to

m xture of internediate
EPSIN tempesatre, Ci20bg5Rm) wanadded epd fhegnganio lawaévas “Washed with 3

?60’255?% Sﬂm%nﬁgh@iadf}:ég@n N1gSOL 2‘“ IEI?rd)'I\»‘CénWNﬁJWe ?ox%teﬁ%@the residue
i 0 B e S S Sty o s etuent

fEvapomtion vhthe combawet patdadt fricibes predidad 2.23% ofastermediate 34

&hltration after trituration wth
39§lgd$r§%‘pd;?()”’?'her (pale yellow solid, 5.00 g, yield:
919% . b) Preparatlon of internediate 36 ~OJ< O NH
Hixaple 411\ Nv| / H)N CIO To a sol ution of

| By BfepRdiion 6f dEerhédidl 33, 0. 00425 nol ) and DI PEA (4. 33
m, 0.0255 nol) #HDVF (80 m) was added 0.493 ni

(0.00638 nol) of ~Lhloride. This 20 m xture was

stirred for 30 .:%bxt, 5 my( 0025 nol) of
&0 e i cid ester, in
I met hWA£t hyl ester hydrochl oride

this solution was
I AR AL T8, 00588

casu- glycine 1, 1 -

@Q)@)/lb@@g,}gslrogenated (1 atm H») for 15 hours with 10 % Pd/C (0.544 g)
as a catalyst. After uptake of H, (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

1k

To a solution of intermediate 35 (1.85 g, 0.00425 mol) and DIPEA (4.33 ml, 0.0255
mol) in DMF (80 ml) was added 0.493 ml (0.00638 mol) of mesyl chloride. This
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
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-48 m xture was cooled to roomtenperature and
4-f or nyl phenoxypol ystyrene resin (1.00 g, 0.0021 nol)

woe®7addes. Upon shaking over the weekend, thePCEEPI6/063555

was filtered off and washed th MeOH and MeOH CH2C12
alternatingly (portions of 5° Evaporation of the
sol vent provided internediate 36 whi ch was used as

sixiurk Sfas thsledtoroyin téd tu%arﬁltéﬁfbrmbfrﬁxe&d”f@ﬁbl@ﬁt?reﬁﬁ fesin (1.00

BSOSt b i gy o

handrveeshédowithl d1eQ] ait Me@IHCHoG!, aftemmmlglﬁﬁxd)rm 083 mipH Z

Aot B AT TRV e o

SHEKEACAPS ght at rt. Next, the solvent was
evaporated, yielding i nt er medi ate 37 (TFA salt),

| ch s ,used as suc e.ne rea step, .
R a3 oo Bl b A s8R R amino 3
| tedt- dutoagimomomi6 acid @b biyhegdrdrydib2hloyid®r epar at i on of
internmediate 38 NHZ N NP .Cr --0O Sodi um net hoxi de
(0.35 g, 0.0064 nol) was added to a solution of
1-ct Yeemaration af infesediatedd (9. 48 g, 0.064 nol) in
met hanol (64 m ), and thg¢ resulting m xture was
stirred at rt for 4 hoursoorNext, cyanam de (4.00 g,
0.096 nol) was added, ’ﬁ’ol the 204 xture was stirred
overnight at rt. Dieth ether (200 in]) was then
added. The resultinq eg*p tagtelwas filtered off,
washed with ether and drifed! ding 11.53 g of
internediate 38 (white solid, yeld: 95 %9. WO

200703635 (B34 ERROANPGE5H5olredin TE EHEDRTIS (147 (5
I nt,e I a a so
o Sk idt (Ve e sV PonSraPoritepiiding insmegipte 7

v@‘§ASSIaIIWW5h1c}aﬂaba¢‘sed as §@hdor(the & reastipn stfep.

N- (chl or onet hyl ene) - N- et hyl net hanam ni um chl ori de.
After 5 mnutes of stirring at rt, the m xture becane
Heieogedials dda wardrepares amglyenshy fres! lntosmediptsidoat e
appeared. The reaction was stirred for one additional
hour and 5 then quenched by addi ng saturated aqueous

Sé)x%lmurlrégllfar bonat e. The aqueous phase

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
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 %).



10

15

20

was extracted with dichloronmethane (3 x 50 ml) and the
conbi ned organic |ayers were dried over MySOH.

waodornedseon and evaporati on of the sol vent yi ePOEEP2006/063555

12.60 g of internediate 39 (pale yellow solid, yield:
88 9% . Exanple Al13 a) Preparation of internediate 40
OH N/ I "NO \ i N~ O- H 10 3-Am no benzyl al cohol
( b) Pfepgration BDDCerieliiatevs®s added to a sol uti on of
internediate 39 (1.90 g, QT@QSO nol) in 1,4-di oxane
(40 nm). Then DI PEA (1. A 0081 nol ) was added
and the m xture was sti d at Tt for 5 hours. Next,
the m xture was poured ifito ice-water, and the
resul ting precipitate waSowashed with water (50 m),

S sl 41915100 S0 i v

yASdeb I -89 Bi(@09 ) mel)pT NsGhigromehylppeip¥meth i ethpnaminium chloride.
| @t %fétlrriﬁ§ @t/ thé Bhikbure YecMné hdinbgentbis, add dfter 390
|

R T e
Ghéiquenched. byTdidingssstur dtedayuebust sod mmwaisarbyuhte Jée atjeebu§ phase

: ' oaPd/ .
N
1dried @ivesddg8Pndititratign and eyvaporatioref tha golvend yieddsd 12.Gfhg of

Sitetthédiate Wa$pdlé LéIRMESD1A0yIEMERS 8p)bed of celite.
Evaporati on of the solvent provided internedi ate 41 as

al Ilow solid (3.07 g, yield: 75 %9. WO
MS PCT/ EP2006/ 063555 -50- Exanple Al4 a)
PrgPrepattionobintarmedinteeldi ate 42 INNHO ~N | ~~ H

"NJ' Gk H 6N \%A m xtuthe of internmediate 41 (5.00 g,
0.017 nol), (2-oxoethyl)cagbam c acid tert-butyl

ester (3.26 g, 0.02 Iﬁ%aNd ti ﬁ@ni unm(1'V)

i sopropoxi de (7.26 g, ONO ”%D’ N 1, 2-

di chl oroet hane (250 m) was st¥rred at room

tRAREAbeHzO1 d183hoB( 12199 W 3096 ThaNwas sdded a8 ksluBor &F iBtérflediate

21,90(3 &glrgj h?oo?@rsnoﬁqg?‘,jzr-difc)%le"(‘i‘ﬁ 4 iPndn BipEa (Pof3 G0t thot) 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
yellow solid, yield: 89 %).

b) Preparation of intermediate 41

OH
( ’] NN
NJI\N)\Q/NHZ
H

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 H, (3 equiv),
100 ml of 1,4-dioxane/MeOH (4:1) was added and the resulting solution was filtered
over a bed of celite. Evaporation of the solvent provided intermediate 41 as a pale

yellow solid (3.07 g, yield: 75 %).
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tri acet oxyborohydride and the resulting m xture was

stirred for 15 hours at rt. Next, the reaction was
wop@nobssds wi t h agueous sat ur at ed pot assi um car POTYBPE06/063555

The organic | ayer was separ and t he aqueous

phase extracted with CHCL3 ( Ox 50 The conbi ned

organic |l ayers were washed with brlne (250 m) and

tExa 1@)&114\/9804 After rem)val of 10 the solvent, a

puig | caj. rr| out using flash col um
1RY's ?%1%‘9 CPQFCE CH2C12/ MeOH Et 3N, gr adi ent

99:0:1 to 98:1:1) vaporatl on of the conbi ned product
fractions provi crute |nterrred|(ﬂt 42, which was
triturated with ojb](l JJ\ ltration and
drying of the resulting s d prds'w ded 3.00 g of

i nternedi ate 42(paIeQé/ ow solid, yield: 40 %9 . D)
P aputies ofantepnediaie 4F (200 atQ0LFImN) 2 mxoethhicarbamic-agiy tgrt-butyl

lester d‘k 9. 350 rﬁ@ AR ﬁtaﬁﬂlhgl\l’gqgogf);gdzxﬁ%egﬁ %CE 8l0264l) in 1,2-

wﬁ?*?OfPﬁt%mﬂZ? AN R S

aB.0mes§l0st hiod))rwai;eaddérmlfsllowawﬁytﬂ 25 gmomi moR df §atiuB0

g]a'%% dp%(?y'bo%ﬁgéﬂdesaﬁlmthé 1% 0)981251%1{{846, wa% tlhgtkl?orsl? %Pfsoa@ rtwﬁ§xt the
reaction giagapenghed with ageqous sathryatﬁdcp@tﬂswmd@rb(ooat@oﬂﬁorganlc layer
NPds)sep eﬁlﬁ‘t@d g th E&ﬁsrwlage SirdEt8d WA @ﬂc (3353 50¥45. @ Rbmbined

at 65 . 20 The S
tOERAPG layers évegﬁma rg(rgl Zgﬁ} I\QA)IB aﬂégngﬁ B/Pgsrcwpéﬁer removal of
shasdl vant,eMveiriticgtidn wﬁshﬁmﬁc&ﬁcblm uwiag flasH ¢otiiran chxoinagopslaphy (eluent:

sol @ﬂ%ﬂ@%@rﬁgﬁtj@ di ?8 %@w Vﬁ&laﬁg 8f th Iaglgbmed product

Stastiofsprovided cuds interagdiatet?, sthinh, wasritunated wethldas@rmé ether.

YASaROR BRI &SR R0RUR e {d1RBrb LSS STBYL B dod R (pale
mnogwsg -propionic acid tert-butyl ester
71

W@?Ué‘ﬂh 2007/ 003525 PCT/ EP2006/ 063555 -51-

Cb) Preppatieh bDintepinediateessnedi ate 44 OH OH N~ Ir "ILI"
NH -i~lo H Internedi ath43 (crude conpound) was
di ssol ved in TFA/ CH2C12AJI'S (49/49/2) (5 mM) and

shaken over ni ght at \:,ff\(l\lext thelkjjl vent was

evaporated, yielding infernmediatle 44 as a TFA salt,
whi ch was used as h O the reaction step. 5

I nt ermedi ate 44a %p&k@zﬁﬁal ogously from

Internmedi ate 43 a

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 ml (0.00270 mol) of mesyl chloride. This
mixture was stirred for 30 minutes. Next, 5 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.
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.

Intermediate 43a was prepared analogously from Intermediate 45 using 2-amino-3-

phenyl-propionic acid tert-butyl ester hydrochloride.
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Exanpl e Al15 a) Preparation of internediate 45 0 HHNN
CHNONG6 " YI N'" HAmxture of internediate 41

WO 2008003525 0. 0055 nol ), (3-oxopropyl)carbam c aBCTDEPBNG/0663555

butyl ester (2.38 g, 0.014 nol,) and titaniun(lV)

i sopropoxide (3.21 g, 0.011 mol) in 10

1, 2-dichl oroethane (82 m) was stirred at room

t epPrpadatibeof @ferdediat@ayr s. Then acetic acid (1.15 g,
0.019 nol) was added, \fol Joewed by 3.14 g (0.015 nol)
of sodiumtriacet oxbeo dride gnd the resulting

m xture was stirred fQr 15 hours gt rt. Next, the
reacti on was quench /’@ gueo saturated potassium
carbonat-e. The resul tYng™ ¢ on Wth precipitates
was filtered. The organic | 3®of the filtrate was

Slﬁfé%a;l&@ 43% &chrnlgouﬁlhé‘&% ﬂ%mdm&pgmmmﬂs 9‘74@/2) (5 ml)

e conbl ne or anlc ayers

\iBe shakesn wermight f Thexé thosadvenpt yvaaﬁweva.t@dy@w%xg@qmedxate 44

Al a&IIF A eI WichGhas usBBasSRN Edttthe Fex tdakfiditaép.on was
carried out using flash columm chromat ography (el uent:

CH2C12/ MeOH/ NEt 3, gradient 99:0:1 to 98.8:0.2:1).
Hupoediste dda ofastphepacwirdpalogausby frdmdntefmediatedds provi ded
crude internediate 45, which was triturated with
diisopropyl 20 ether. Filtration and drying of the
resulting solid provided 0.67 g of internediate 45

( lid, yield: 27 % . WD 2007/003525

PeYPieP2afi6d O6idtebhediateds Exanpl e Al6 a) Preparation of
internmediate 46 N ogJo O ~HAO Cs2CO3 (0.250 nol) was

added to a solution hydroxy zonitrile (0.125
nmol) in DMF (380 m), stlr room tenperature.

The m xture was stirr utes at room
tenperature. (2- Brormet Iﬁi di net hyl et hyl ester

K e ogeanidied! 608k (Zﬁﬁ%em& DS PBBU B agdert
fhued ieptet §2.28 gk 014 moBhraed tichium (Ve sestopbtille BL2Ag,,0.@ridnol) in
lhf ﬁlcﬂlo%gfﬁalﬁr ZS? In&%a?%‘fl?%ﬁ Qt roBH lgl%pg\ﬁﬁlr@ﬁoq%ds ho-u?f T(Ij;nen acetic

were s phase

wcqu Idr5| 56,01 91mféhweﬁ dddgd, (fMjcsmb by $ |114 B&0.845 m&j) afisedium
Stﬁhéé%b%ﬁy(ﬁi/&%ﬁQﬁ@l@sulﬁﬁ@mﬁﬁﬁﬂe% shered RHrl'Sfﬂoﬁ{% at PtYNext the

flash col umm E?f; nBto‘%?O 2g/ovegr S|I|ca el uent
{EACRB Pt GHEPCEE YHIR ATBHo) SAg e LasT B Fatbonpisc TGRS ting
veatudsicwivith @t@iinate@i vias ﬁltﬁrﬂd\/ﬁ]ﬂﬁ orgaisic Gayép@ﬂ‘ thé €ittrate was separated
A I 7

o e S et o GG, QRAGI Thocompiped
(mgarw]a[yers were washed with brme (250 ml) and dried on MgSQ;,. After removal of
the solvent, a purification was carried out using flash column chromatography (eluent:
CH,Cl,/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
ether. Filtration and drying of the resulting solid provided 0.67 g of intermediate 45
(yellow solid, yield: 27 %).
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/ O NHXO NaOCH3 (0.0553 nol) was added to a solution

of internediate 46 (0.0276 nol) in MOH (83 m). The

woorwoms2svas stirred for 2 hours at room t enpepPer/EBPB®06/063555

Cyananide (0.0553 nol) was added in one portion. The

reaction mixture was stirred ¥or 48 hours at 15 room

tenperature. During a period of 7 days, each day,
INAQEH3 (1 equiv) was added as well as extra

c am d 6. € e resulting precipitate was
)‘/‘?FreP%ra?B‘s?f"‘g‘ft“ﬁ%%lak%‘rs%hed wi th met hanol and di et hyl

et her. The sol vent \7%1 aporat?? The residue was
purified by flash colu aphy over silica

gel (eluent: hexanel Et OAc 30/ 10 over 20/10 to 10/10)
FroChh (hieal mpl v P teiseluiion PLdhadroxHRFrERBITgs 4 b oD in

VIS FZ08 @ stirad e .rooth @erﬁ;ﬁasatdtéemmmdﬁﬂe&@bslsﬂrrwfdﬂgoaﬁmutes at

gggélnd%rgg%) e‘iruﬁelt’ g ﬁ%‘a?{%%%é‘ﬂir?q %yl%}bg’ge&ﬁl g%t? SR ic ac1d (8 187 mol)
i wdseddetiaat the d@ctlon-iixt@e Waststrpddverbight4al ré¢@n @R ratwle) The

"@éc@%a?f%é’ ﬁﬂerle&‘ off il %chrﬂtgéc'(\%#ﬁ%gé %%@dﬁ?@)&g

anam hl um chl ori Wwas a
etW?é afdded: tThe lpyeiswtaie eepapatedylhegrganiephase vag washed lwlﬂl brine,

&hexf il (Mgs@.y,&m&&i an’dhﬁe §odegt wvag e%&ra%dﬁ‘ MHeeekidE was purified
Tl et aB R L o RaselRoru b Sne it Re 101 o o).

d{@(ﬁr@ducﬂ'ﬁectmmg arrecdllayted sndvihe solvemtbiasedaparatsthedelding23.44 g

/ 003525 PCT/ EP2006/ 063555
t{g@ﬂf’qter egp&ﬁ{gﬂ%ﬁ rr\q%é%?%was evapor at ed. The
r b3 Perparafies ofiintemedigtadlcuo at room tenperature,
yielding 1.5 g (yeIIo Zol i d, used in next reaction
step, w thout further] urlflca on) of internediate
48. d) Preparation rmedl 49 OH i I i~N HH
N | O-HN o~ Inter nedi at NF0(5’4 mol ) was di ssol ved
[
(Iga%%ﬁ @ngolﬁ #s £ﬁd§d t3a é‘&hﬂzhoéf Olggegrﬁﬁd}o?@% '%@6@% mol) in
EOHHE3 i Joe mointors s stradder Shows eforomrterysermm §Ya@amlde

r(0QB853 gig@gﬁ@tadaed ln@ﬂ%@baldxﬁ%éﬁe}mt&ﬂﬂmx%b as 6i2@edo} 48 hours at
wer e .added. anl C
VBG40 e PR IS B T iecin SRR Birogtiy o) wes

sddeda welhss evapyazansde (6T mw)e"ﬁhmwlmg peoipithteevchs fijtered off,

ﬁg!;(:gﬁgs {?%&i@%?%ﬁs@?ﬁ{d &ﬁ\é@l&' étkléﬂ ?‘Eee &?Lenﬁ Hal @%Vhfporated The residue
f¥asuriged bydlagh %Pmé@h@@aﬁ?ﬁaﬁhﬁév%ﬁlb‘&ﬂe Gﬁi%ent hexane/EtOAc

S0a[0swRE 2011 0 Th eO/n S THelBrodast fHctik wérd cyRssidl eglfd th®§Rent was
I nt er nedi

t en&)_ tgé i’gﬁ: Beﬁ{dglle waﬁ 88?%‘?&3{1% gtb%omdemperature yle?&igg %% g (yield

33%, white solid) of intermediate 47.

¢) Preparation of intermediate 48

S
O/\/NH O

Intermediate 47 (0.0092 mol) was dissolved in CH3CN (20 ml). N-(chloromethylene)-
N-methyl-methanaminium chloride (0.0138 mol) was added and the reaction mixture
was stirred for 1.5 hours at room temperature. The reaction was quenched by adding
water. CH,ClI, was added. The layers were separated The aqueous phase was extracted
with CH,Cl,. The organic layers were combined, washed with brine, dried (MgSO,),
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0,s 0 -1 INOO-( N~-NH-- ODIPEA (2.7 M) was
added to a stirred solution of internedi ate 49

W@ 000002825 nol ) in DVF (50 m). Methanesul f onyPCT/EP2006/063555

chloride (0.349 m) was added.and the reaction mxture
was stirred for one hour at roomtenperature. Mre

nmet hanesul fonyl chloride (0.103 15 nml) was added and
tfilerédeadith@solvank inak evapasat&d. | THeaekid W wa diddan adib at esvm

CEPaR R ipd ) iRl s E ot GRE AR Rt SBaritg forter
stugificatian) ledinterigdiateed8. puri fi cation. f) Preparation of

| 1 We{ﬁﬁﬁhéﬁ Sfﬁﬁierﬁedx'é'te/@' I"N Oyo\\~ NNNHI O1, 1
-Di methyl et hyl esten 4-piperidi necarboxylic acid

(0.0005 nol) was dded to part . (5 m) of crude
reaction solutio J'énNermedlate 50 in DMF (50 m)
and DI PEA (2.7 reacti n m xture was
stirred overni ght at” 70 crRQ! benzyl

i socyanat e _scavenger 00075 rml) was added, and the

internediatg48 (Q0P43 @elmﬂé seiyed 0y 1.+ 2o HoFns
%ﬁiﬁ&%@dﬂﬁﬁg% 5651 rrro5)4wztseﬁﬁﬁ{ HHIEEA (O;UE% @Y waswdded and the
re met,hano e
VRGP vy SR o A 108 @Rl il 20 mi ana
s 2mgdyergiaddedi. Mbe prearicipbaiearas sGparatafhithén washed switdh brine,
Htied %SUJ) tﬁli‘t%reﬁ%_la X R S%Rfeng‘)laf é\%??_{%%ﬁl e 9é51due g was gurlﬁed by
in /0
i m@ap@@@g@fhr ﬁﬁ@(.sﬂtﬁa@eb@wnhmar\ﬁﬁé Aﬁtf@m #3 9 Atly: The
H&i@tﬁg&%ﬂ»@r&&&%&bﬂd (h'étsmv):nt J&seevai;mgrtﬁﬂ.ermasidlt;e was dried
haken for 5. hour sgl,ven
GBS G0 R PR R T L O b i G20 ThA
s &) Preparstion dfinteemedined®t i on step wi t hout further

purification). ‘\’\S/
0/

<5u X

DIPEA (2.7 ml) was added to a stirred solutlon 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
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

A
éoi*@

1,1-Dimethylethyl ester 4-piperidinecarboxylic acid (0.0005 mol) was added to part (5
ml) of crude reaction solution of intermediate 50 in DMF (50 ml) and DIPEA (2.7 ml).

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
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Exanple A 17 a) Preparation of internmediate 53 of (
~N HN T NI I Cd N2z,,N10 A mxture of

w@z2ahloasses 4- (2- chl oro- 4- pyridinyl)-1, 3, 5-tri azPOEELD0EB63555

nol ), (3- am nophenoxy)- 1, 1- 9 nmet hyl et hyl ester
acetic acid (0.05 nol), DIPEA‘%O 2 nol) in CHC13 (500
m) was stirred 4 hours at 60 C. The reaction m xture
weispwvate dThE resiff®ms Mdeidd olleQaélib‘aGw[H methgntd, then with

tol k@t h e t organi c .
(REDHISIAL O BENARRLE o Rb8 Ytk SPg Bk ifpediete s
Tlaich wos dsed agmechrindhemaxtbtep.zed from 15 CH3ICN H20,

YiggpHiAG LR oBRricddios M P-: 1215 Cto 122.7 ' NWR
confi structure) of termedi ate 53. b)

Preparation of interne 4/ ol bccO

I ntermedi ate 53 (0. OOSNnD ),
2- propynyl - 1, 1- di met hjy| €t hyl
(0.006 nol), diethy
di chl orobi s(tri phenyhg 10 ,
mol ), copper(l) iodide (0. OOO

ester carbam c acid

pl ) and

tri phenyl phosphi ne (0.001 nnlg Wer e 20 dissol ved in

$vpde Brerieyiagntl (amxnB. 0B MImel) wian takpreup dde TF O/CHIGH ik

16 hour s a ni Obérﬁt%ﬁ’e f e solvent
AV iegiMelvR} gtﬁg )@%‘l"]/ng 671 E% ’@gg; EJEI‘%&P%M hsed lgé'@ége?%lon step

tvhiechaue Aatheppurification)e and t he sol vent was evapor at ed.

The residue was purified by flash col um
chr omat ogr aphy over silica gel (eluent: CH2C12/ MeCH

from 100/0 to 90/10). The product fractions were

7and the sol vent was evaporated. The residue

\A@;Pfe@slramsﬁaﬂntemem&fe@m DI PE, yielding 1.8034 g (68%

M P. 161.2 Cto 51625 of internediate 54 c
Pr epar ation of |nter §>% 00 HN1lo &N) O HN A
m xture of intermnmedi 028 nol) in THE (50
m) was hydrogenated wl 7@7 Ni ckel (catalytic
guantities) as a catal ys\( erct20 hours and upt ake

of H2 (2 equiv; 140 nml)V¥stthe catal yst was filtered
A hixcdhheofld. éﬂléﬁt@(ﬁcﬁ@ovéﬁg%diﬁﬂ? @‘éaf';)&{aatn%% 05 Hb@) ey

resi due was recrystallize }%r
FrEBERAEnRP; L dimethsle@ﬂ ssterf@etm@l(h(@ @P i IH% AR atoé) in
EHCH) 50 mgamatslnﬁed atholRRta€60ed) The€rdabtion mixture was washed 2 times

with H,O (250 ml; aqua destillata). The separated organic layer was dried (Na,SO4)
and the filtrate's solvent was evaporated. The residue was recrystallized from
CH3CN/H;0, yielding 15.30 g (74%; M.P. : 121.5 °C to 122.7 °C; NMR confirmed
structure) of intermediate 53.

b) Preparation of intermediate 54

(0]
o\)kQX
()
0]
HN N.
TI Z %OTH
™W

Intermediate 53 (0.005 mol), 2-propynyl-1,1-dimethylethyl 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
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). H,O (10



10

15

20

OTOHNHz \ NN~ / H "N\ iN Internediate 55
(0.002 nol) was dissolved in a m xture of

w0 BA/ObReR 2/ TI'S (49/49/2, 20 rﬂ) and stirred fBCT/EPIH06/063555

hours at room tenperature. f5n80| vent was evapor at ed
and co-evaporated 3 tines w CH3CN, yielding (LCMS
94% crude used as such in next reaction step) of

i ) VTR 5 1RErction A @l tné oGTOT 302 vapl futdds TR @sidue was

NEHGER s SR i el e R B e T hdBgp rom
e@@é} to(90/ I@QOTh@r()duchfrW(dnls Wbﬂi(boﬂﬁe()ted\msi the solverddvas evaporated.
%dﬁ&v%gﬁsﬁﬁﬂz% HBm I§ItPErg1 réf ﬁ QS@% MP_ ! PR °C to

eca

erature an m xture nous. H2I\I-CN

(Wzﬁ@)ﬁéFQteWélaﬁ‘d%d and the reaction mxture was
stc)pfeggiraﬁ@ﬁoﬁnme@a@tssr oom tenperature. Mre NaOCH3
(0.5 equiv) and H2N- 20 (0.75 equiv) were added and
the reaction mxture s stirred overnight at room WD
2007/ 003525 PCT/ EPZ596/ 063555 - tenperature. The
m xture was fllter. To the filrgte, nore NaOCH3
(0.05 equiv) was added _and tha ixture was stirred
for 3 hours and t [ reci'pitate was again
filtered off. The purified by col um

chr omat ogr aphy over silica M (eluent: CH2C12/ MeCH
30k tureldt8nteARAHAL 54 (@39(528%51) WHF‘(% h%fs%y%ﬂ%ehﬁl@d with

sol ven evapor at ed,
%ﬁﬂﬁm@fcetaww Jjties) g)a wazb% g?réﬁqwrﬁ P awptakachia (2
Eﬂui\l’\ M@ml)@ltﬂé Ntél 3 whls filterddeiffreThedil@ate’d soReftdrasrhporated.

S 24shen ded | 2 ( Io e o

RO R R, Shelding bafoh SR TR, Ss -c o
M%%Ofaa@medmteﬁ&ture was stirred overnight at
rgyp}e?gﬁggﬁgfme@mea}gé%eacti on mxture was washed with

urat ed aqueous sol ution, then extracted

with CH2Cl12. The separjated 10 organic |ayer was dried
(MS™), filtered anfl the sol vent Mevapor ated, yiel ding
10.42 g (95% of | rrread"rrate 58 c) Preparation of
internmediate 59 // NS

=N

Intermediate 55 (0.002 mol) was dissolved in a mixture of TFA/CH,Cl,/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,).

Example A18

a) Preparation of intermediate and intermediate 57
N

Z

s

i

I " “NH,
N A
> 9

4-Cyano-2-pyridinecarboxylic acid ethyl ester (0.090 mol) in MeOH (100 ml) was
stirred. NaOCH3 (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 S hours at room temperature. More NaOCHj3; (0.5 equiv) and H,N-CN
(0.75 equiv) were added and the reaction mixture was stirred overnight at room
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O N-NO HI11 Nrj Internmediate 58 (0.021 nol) was
di ssolved in a mxture of 1,4-dioxane (90 m) and

WERkBTHR3540 ). PCT/EP2006/063555

[ 2- (3- Ami nophenoxy) et hyl ] -1, s di net hyl et hyl ester

carbamc acid (0.024 nol) was added. DI PEA (0.042

nol ) was added and the reaction m xture was 15 stirred
aemperaghdt. Bie mixone tasmfite@t UF ethe Titeats,ahore NaO@E$; (0.05 equiv) was

AR LAY tﬁgtm-ﬁlﬁ'e Was Etﬁjﬂ"e% f}é@§ honglJ And kh\éq“ su'ltﬂ}g?gg&éi%ate IQ? again

or gani C_Ssol UrT on was washed Wth a satura agueous

NEaed3o 1€ aihgtfilsate wep puabedienlyna shromato gsaphy v etesdlic geh(cluent:

@12 IMeB1E3 P ar 1Rl R6ducP HIGUNS wWeRY&J11c¥RE afll iledolvent was

(MSA) ,, filtered énd th(ﬁ sg%g@% evapor ated. The

revapaiedacldpg S & olopteppedige } omat ogr aphy over

sib) Prepagebn OEinveemiediatecss8ane/ Et OAc from 1/1 to 20 0/1).

The product fractions were col lgcted and t he sol vent

was evaporat ed, vyi el dicp,&; A8, (87% of internediate

59. d) Preparation of i nter iafe 60 NYO ~ O AN |

HN\ HiN W 2007/003525 PCT/ EP2006/ 063555 -57

daetraedigte 67 20.0¢4 nohagasadsieddedoinHOG 180 nh). W-(chilngomethylene)-

Mok fey mi@Sang iRt h R 76 {Sf htf was dddeFand'Bid@Eacin mixture
NaBH4 (0.018 was added

at nosphere. | rrg | and stirring .
WA stiggeh oY STnielt #tapom demppssafbes The reastign mikfugs was washed with a
| satuedtetstiibes HCO,; 0316t kheni eRtridrédw(tR CH3C),. Théscparated

cooled to -10 C ed.to C12/ BH4/ MeOH at
“Sgprtod ovgsairin (S0P G B4 TsbRiopLOGRR i Pollips 1002
dPF ) higtarimedinterfiBer at ure to rise to roomtenperature.

2- eSS The sol vent was evapor at ed.
Tﬁ)ep{e gli%gglgsf/\}as vva@@ﬁ% 9i 1 M NaOH, then extracted
twice with CH2Cl12. The 3{ @_a/gt ed organic | ayer was
dried (MgSOH), filter and 't he sol vent evapor at ed.
The residue was purifged by colum chromat ography

over silica gel (elugrt: BKQAc/hgxane 1/2, then

CH2C12/ MeCH 30/1 to 2Q( LY. JThd product fractions
were col | ected and the dolVerft Was/ evapor at ed,

yielding 5.205 g (66% of intéfnediate 60. e)
Rnepacdite 68 (0021 ploprwmdiigbRedin a Myaure of/1[M-tidkark, (00 hhl) and

~0,
qZH/ZQIb (10 ml). [2-(3-Aminophenoxy)ethyl]-1,1-dimethylethyl ester carbamic acid
(0.024 mol) was added. DIPEA (0.042 mol) was added and the reaction mixture was
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 (MgSOy), filtered and the solvent evaporated. The residue was
purified by column chromatography over silica gel (eluent: hexane/EtOAc from 1/1 to
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

jﬁjoroﬁ/
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IN DVF (90 ml) was added to internmedi ate 60 (0.00450
nmol) in DIPEA (4.59 m). Methanesul fonyl chloride

w@ 005803525 was added and the reaction m xture PEEEP2006/063555

stirred for one hour, yieldi crude reaction

solution, containing internediate 61 used in next 15
reaction step without further purification. f)
RE&Q@((H@liZQﬁolQﬁvais addudne UaDie (10 mk)YIhe‘rmxfcd‘ﬂHdeQéimé‘d ahll cooled at

DVE (0. 00025
P rerpatticgahdt B, R el Yo alhed A bR
1contmuq¢e°ohg,0 winwds. Asobition pflinterhiediaied® (00180:08) rndi/Iy:OH (90 ml)
T\bfs doBRA%S O °Cmtﬁgn'*éE§ed’\@SCaﬁli/rl\fa%q{4W%H' Ao /. 198 r&ultant

cess nacr opor ous enz I socyanat e scavenger was
aFS%Fé‘@n MHREE Wés ?ﬁ@@@u@l@% ﬂ@ttmp%tuwé AP ghioogt teppergfure. 2-

ﬂ(’g;l oA Wae addBHe'T}i’é)soﬂ\%‘ﬁt Way\a&ptmaketde e r@fidue me‘mﬁﬁed in1M

h h 12 1/
L a gag e\(}gmecemv@ @g@ér eesapaggz Piﬁaﬂ L}ayer was Iarled
i (MMcﬁlme&i Bd thdsadvenhvasipusital. Abe sutloe was ptuhﬁcdﬂamolumn
Sctrhg(?ge}tg%? @ﬂ%&??ﬁéi? ?glé&%@%@@é%ﬁg f/zr_%éﬁ ﬁé%bh/wop 30/1 to
rof @ dractiensywesel peltested 2nd ghesolgnbwavsapassicrd, wekling

tﬁmm%)mf%t&lﬁﬁdﬁfgmﬂ TI'S 49/ 49/2 (5 m). The

ure ken.overni ght at roomtenperature. The
sSF%@Hf‘ra l%gfsl ﬁhﬂtteegd i el di ng crude internediate

63 (TFA salt, used in H1€ reaction step wthout
further pur|f| cati on) anpl e A 19 a) Preparation
of internedi ate 64 N----I NLN\ N/ OHTo a mxture

of internmediate 1 (0Y016 nDI) in extra dry DMF (240
m), first Pd(PPh3) ( ON0B08 %, and
tri phenyl phosphi ne and t hen
tributylethenylstannané*

DMF (90 ml) was added to intermediate 60 (0.00450 mol) in DIPEA (4.59 ml).
Methanesulfonyl chloride (0.52 ml) was added and the reaction mixture was stirred for
one hour, yielding crude reaction solution, containing intermediate 61 used in next

reaction step without further purification.
f) Preparation of intermediate 62

pages

E%]\ NN \E;/
Crude intermediate 61 in 5 mL DMF (0.00025 mol) and DIPEA (4.59 ml) was added to
N-methylglycine 1,1-dimethylethyl 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
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.
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(0.024 nol) were added. The reaction m xture was
stirred for 48 hours at 80 C. The 10 sol vent was

werapoosked, then CH2Cl2 and water were added. pJi&P2006/063555

separated organic |ayer was dried (MySO4), filtered
and the sol vent was evaporated. The product was taken
up in CH3CN, and the resulting precipitate filtered
ofg Praparaclon effinfermediur)e3 yiel ding 3.45 g (71 % of
internediate 64. b) Preparation of internmediate 65 NN
/I H NOHd CND OL A mxture ab_iont ermedi ate 64
(0.00984 nol) and 1, 1} di met hyl et hyI ester 1 15

pi per azi necar boxyl i o@ [ C/Nk(\ 074 Nm)l) was heated for
18 hours at 100 C ( N the product was
purified by col um chr or’?at ogr over silica gel

s Phsra 2l o DBP lf/ﬁ%?ﬂ St SEATRIGS

evada et mt). THdmixtesivhiahal@s odernight medomnelﬁp&ﬂuﬁe drtet solvent

%Q@gyf&gﬁé(@ rﬂéldﬂ] e%t'éﬁn : Pé 3Tk; %@.&s)ed jn ﬁ@(t reaatlon step

separ argani a er was
aw&whﬂlr@émmﬁcam@ V\D 2007/ 003525 PCT/ EP2006/ 063555
-59 evaporated. The product was further purified by
col um chr omat ogr aphy over silica gel (eluent:

adi en a2 to 10 % MeOH CH2C12). The product
HdpiChLl

were collected and the sol vent was
evpPepantch oflinerpediaiedd was di ssol ved in CH2C12 and
MP- NCO (0: 010 nol) was ad@@d e reaction m xture was
stirred at roomtenp § 1 hour. The
scavenger was fil ter of ahd t sol vent was
evapor at ed, vyi el di ng g (20 %9 of internedi ate 65.
c) Preparation of infernediate 66 NON N-H N/ ~N~ O

anND {njlxture oDmtEntatd O (00 mol) in vata @d oM (D4EmlY RistPEPPhs),

10 oheH Bl ToeBibpirdiet (o TRl Aol gt FbgfHidineny Mifhnane

<08P4 mudrwererddaly Ehe re@ctimumixtat wasstiredfopéB Apunset 80 °C. The
Nb thx%s eV porétgd gthgf?gﬁ%{tﬁtaﬂa kvafs Wete zgidlé& Ifife s(egarglg& orgaaic

€ reaction mxture was stirre

eﬁer 149s Hae# MgpOgofilteredpnd the selyent wassvapasape dhepro@ishivas
ttﬂreﬁeipah ol Ccandnd t}fé&édu}tld@ﬁé@ﬁwt@ﬂﬁerb@ BEnd idFied (Rabaks),

MG R e 6l temporature. The

sbalepgmtiomatinfarinedintedSof f and t he sol vent was

evapor ated. The N|/\N
l = N)\N
N~ H OH
)
N
1.

A mixture of intermediate 64 (0.00984 mol) and 1,1-dimethylethyl ester 1-
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 (MgSOy,), filtered and the solvent was
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resi due was partitioned between CH2C12 and H20 and
Na2CO3 was added. The 15 separated organic |ayer was

woleoedosbySA), filtered and the sol vent was PCT/EP2006/063555

evaporated, vyielding 0.630 100 %9 of internediate

66. d) Preparation of internediate 67 N N N N~ OOH

CND HA mxture of internediate 66 (0.00102 nol) in a
Sapordied, el prbduen wias il Fitifled byrdo)Jummesombtograhly over silica gel

i ght e solyv
JUEEA: iR ChAEN BT ROH G TR e B Bons e
mtlecrterbmdathe s@Verdavas evﬁmasal {Th¢ pRRIMF30®, dehb/ean CH,Cl, and
N1PS :g ngwfslé'aﬁéhe Frn 008t m%ﬂef\ﬁa%%rﬂ‘r%‘ it rodiR temperature
2007) 003525 PCI/ EP2006/ 063555 - 60-  Ex A20 a
PPebBey: Tosscarenest wanlisrad effead the anenHKPﬁ eVpporRre¢ Yeldige 1 g
MZO%S)flim&lﬂle‘ddaté@S 5 mnutes in a m xture of

nt er 0 2-propyn-1- ol (0.015
nﬁf?@p@a 8?%%F§?Pme%ﬁeny\pho phi ne) pal | adi um (0. 0005
nmol ), triphenyl phosphin ‘yp nol ) di ethyl ami ne
(0.015 nol), and copgé rgdndey (0. 0005 5 nol) in
DMF (100 m). The re# on m xt upe&was stirred for 20
hours at 60 C (nitragen at nosp) re). More
2-propyn-I-ol (0.015\nol) was add@d to the reaction

m xture and stirredf r 24 hours 60 C (nitrogen
at nosphere). H20 (2 m) and CH2C12 (200-m) were
added to the reacti i Xture. The organic |ayer was

separated and washed times with brine. The
separated organic |layer was dried (Na2SO4), 10

fDIPEAr @’d} 1arngolz)%s sdiled €01k nﬁ@t&re&&f&ﬂt@frﬂé@ﬁe 63 k‘(EO(Fl&)&hdelﬁl DMF

u | e 0
055t Thist Feeehl SRR o A28 bR Y6 petions over
Briwurpatoden terhperattieo Ysmetbylel d:{dhmethyleﬁhyhcﬂﬂmghw:mﬂommnol) was

b

B HRARE abiton EuicSRk SR E 15 3blisP00 €. (R B s
Theled fto raom temperasirg and Tally Moerpperapebrnandseqyanate sjayerger
We.906 el yiseddded. EthefréMbRPhitktike 34N tirrb @verili t at room

RmoerBtuicy 1 S e 435 Hespa ot sl yascwdotayd The
I?eseqhwr\am partitafned bttevear CHRACE a8 H)O~and NaQICO; @ss added. The
separated organic layer was dried (MgSQ,), filtered and the solvent was evaporated,
yielding 0.630 g (100 %) of intermediate 66.

d) Preparation of intermediate 67

S,
7

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,Cl,, yielding intermediate 67 as a TFA salt (.C,HF;0,, the
product was used further without purification).
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yO O&N NN N HFirst DIPEA (0.006 nol), then
nmet hanesul fonyl chloride (0.0015 nol) were added to a

waoboatomes of i nternmedi ate 68 (0.001 nol) in DMPCT/EB2006/063555

m ). The reaction m xture was,., stirred for 5 mnutes
and then 1, 1-di net hyl et hyl es?er

1- pi per azi necarboxylic acid 20 (0.0015 nol) was added.
Tentppeso on nixture was stirred for 22 hours at 65 C

Th reacti s cooled to roomtenperature
aﬁgpﬁg?’ﬂ%@ gg‘ r’im(é a (ﬁ%a ) was added. The nixture
was stirred overni gh ab_ I )qterrperature, filtered
and washed 4 tirres h™DVE X5 m). The filtrate's
sol vent was evaporatgd, yigrhding (crude used as such

i n next reaction st - di ate 69. WO 2007/003525
PCT/ EP2006/ 063555 -61n &) Prep Fion of intermnediate

T bl OB Mimtesgn Srvrurs i FleEnegaep §0 gEE o, 2-propyn-1-
hol 0.0 g mat)edichlotdbis(fRphenyMiosiehe)paltidiiny (0.0005uRsl),i t i es)

ﬁﬁyﬁen&ﬁ)th% C{M}?ﬁ&i WOE%OI??]&WH eﬁe @%91%2 a?lg lé#)é/petr%)'s%dlde (0.0005

b #nbMiad Oé\malb oFka @dctlonhmxmgwawlrradefgr Huhours atch R

f S
LB ALY M SHOPLY ST b il
fIRBEYrE 0&%‘} %‘Ef AP O a(nitrRees ginyesherg)y sH20 (200 ml) and

aﬂﬁiﬂﬂﬁ €200dn]) weed atidedtdthd 2%0@01( madre0 The Bi@hivdaycatwas débarated
Akl an nte at y

S Y RRELE bl wfth ol A s Blfea Greanf TV D P NSO )

rfilered a;lddhe Stﬂwms:b?dpwa@d (He/raddg wapurified dpidlash column

SthHIﬁeﬁgg:fa g’ve? Qﬂ‘ﬁﬁ' éﬁgelﬁ%%mmaﬁﬂ Hom ir(hﬁ() &IV ER The

was & eyap orate (g crudé used as such I n next
rrEadet ffﬁc%‘tné erg et ]@Ftﬁéép the solyentavag evapprated  Lhe fesidue was

(sticirBORy CNEB@PD) shdAfivated carbon, then filtered over dicalite. The filtrate's
solvent was evaporated and the residue was recrystallized from DIPE/CH3CN. The
precipitate was filtered off, yielding 1.033 g (24%; M.P. : 141.1 °C to 142.9 °C) of
intermediate 68.

b) Preparation of intermediate 69

| 2 N
[oline

NN \K
X

H
First DIPEA (0.006 mol), then methanesulfonyl 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 1-piperazinecarboxylic acid
(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, yielding (crude used as

such in next reaction step) intermediate 69.
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a) Preparation of internediate 72 HO/ \ O --~/Ir
DI PEA (10 m) was added at roomtenperature to a

woorwoxs2of 2- chl or o- 4- (2- chl or o- 3- PCT/EP2006/063555

pyridinyl)-1,3,5-triazine (0.9142 nol) and

3- am nobenzenenet hanol (0.0142 nol) in CHC13 (100 m)
and stirred overnight at roomtenperature. The

prcp BiephitatidofMiateriediber7@d 15 of f and the filter residue
was dried, yielding 2.54 g (58% of internediate 72.
VD 2007/ 003525 PCT/ EP2006/ 063555 | -62- b) Preparation
of internediate 73 / H O 1 xture of
internediate 72 (0.0159 nol), Pam noet hyl)
1, 1-di et hyl ethyl esgqr carbapxg acid (0.047 nol) and
DI PEA (10 m) in cdONl (50 mi)[wds heated in a

m crowave at 120 C for hours. ¥The reaction m xture

was cooled to room tegggfatur . The sol vent was
evaporated. The residu rtitioned between H20 5

(50 M) and Et OAc (150 n1)|, he separated organic

| ayer was washed w th H20 é 0 m) and _then washe

vé\fTHthb‘Fq Hfecrydegnigrmediatg 62 (QRQLMaDdiy THng(éﬁ ) waw‘dr%@ated
dﬂlltleﬂane(ym&ﬁ@@atalifﬂlé C]lﬁihﬁdes'»)@ﬁia Eﬁ@ly&mAﬁHﬂfan Wptike of Hy (2 equiv;

SRR e Eftanv it s PR e TR 1S PB5 Pas vebaplstte 118 residue
Twas poiridied piy lastecolarsn t:hﬂonm_t(@darﬂ)fyfov_armﬂh@rg'eé telens dCi)Gl./MeOH
Ysth 40618 163 98/1 ?) (B ept@dL%i frhwo%g TR &H%ﬁZ%anmg I%Gl)ve%t was

Preparation o
mm#ﬁamgldm@&rﬁao &ﬁﬁ%).oaéltﬁrmeé@%@ nmol ) was added

didp pwipsRitish of R@dmegiaRerat ure to a mxture of

internmediate 73 (0.000 ) and DI PEA (0.00342 nol)
in DMF (7 m). Then N 2jpropenyl-1,1-di nethyl et hyl
ester glycine (0.0014 I ) was Hadded and the reaction
m xture was stirred o ghtJ: 70 C. Macroporous
benzyl isocyanate 15 s ge . 0025 mmol ) was added

and the reaction mxture M@s S

ken overni ght. The
reacti on m xture was fllﬁpred\gn the filtrate's

sol vent was evaporated (vadcup),l vyielding (crude used
as such in next reaction step¥internediate 74. d)

Rh@RAERAT0 (000033 BEIRAS AfsSolvad N Hhixturk of TNARN,AEATINH

49/49/2, 20 ml) and stirred for 3 hours at room temperature. The solvent was
evaporated, yielding (crude used as such in next reaction step) intermediate 71 as a
TFA salt (.CzHF:;Oz).

Example A21
a) Preparation of intermediate 72

Y
~_
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

CHCI; (100 ml) and stirred overnight at room temperature. The precipitate was filtered
off and the filter residue was dried, yielding 2.54 g (58%) of intermediate 72.
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NH2 Crude internediate 74 (0.00057 nol) was dissol ved
at roomtenperature in CH2CLl2/ TFA/TIS (49/49/2, 50

W(MZ()07/033$25 reaction mxture was stirred until abCT/ERBOSMS3555

2007/ 003525 PCT/ EP2006/ 063555 _ - 63 internmedi ate 74 was
consuned. The sol vent was evd%%rated (vacuo), yielding
(crude wused as such in next reaction step)
I%l}?fdﬂs&ﬁihaﬁsfl?@erﬁédﬁteﬁ% salt (.C2HF302). Exanple A22
a) Preparation of intersmediate 76 N HZN | Br \ A O
F NaCCH3 (0.1 equiv, 0.NOQ5 nol) was added to a

sol ution of 3-brono- or obenzonitrile (0.050 nol)
in MeOH (50 m). The{nixtur s stirred for 4 hours

at room tenperature. nam .5 equiv, 0.075 nol)
was added and the re I on mx re was stirred
overnight at roomte ature. CH2C12 and brine were

added. The organic | aywer was separated, washed with
brine, dried (anhydro MySH), filtered and the

SR igite dﬁﬁteﬁ?{&ﬂé%é % 8@015515012 e(’é'a% é}ﬂ:gﬁ (( qry. S%M&WHQ&HWBster

room t enper at ur
%ﬁvas heated in a

<grhagmyic agid K%@@rrﬁehuaa@ PigA (1%911 et
I thiceIweRdiafl 2 T foNOMoufsl At r&fction mixthre was cooled to room

(BBTE8 ol e MLEACNA B ety SPGB o A EPRELp el gen 2O
7(5Q (r0) 8RIFAOxw (1 50 mlﬁl—’ﬂ@l‘depdié)tedrbygani@ﬂayﬁr WaLS maahﬂdesltIDHzO (20
%f% bhd Bn wakhiel \V‘tﬁ‘BHﬁ Z”’?tg@ Qéﬁgﬁ&?&gﬁm@ ef Qrag’ﬁ)ned

UtESfprCIpI atlon m xt ur e

m
VAIE25Q4) rfiltsged and thegolyend was eyaporatesdy r Therpadpesyes disselvgd an
qugje et 3InC. 11311@4144: ﬂﬂxtaresoaets%are@@o RRUERHD eMaiﬂQCEhe recipitate

e U o SR G el

organlc | ayer was dried (MySO4), filtered and the

d dri ed
; SuRBaua e E“ﬁe?@?d‘;z@ Ging 6.25 g (91 % (Xﬁ."?g"‘

sol i d) of I nt er medi c) Preparation of
internediate 78 6 Ey;L\ NCN N-- N\ B H-~F

dﬂ

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
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

ﬁ

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

NH2
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3- Ami no- benzenenet hanol (0.0154 nol) was added in one
portion to a solution of 20 internediate 77 (0.0128

wo0y/003524, 4- di oxane (65 m ). DI PEA (0.0154 nobPQT/MR®06/063555

added. The resultant reaction m xture was stirred for

5 hours at room tenperature. Cl2 (50 m) and water
(50 M) were added. The | ayers were separated The
aqﬂﬂmmhatp Mases vasumed! Tae sddentivtal e@ﬂ'bﬁltéﬁ (Vi) oyigldimggcrude

! u%¥ 38 n u\éﬁ ffnds? %‘c{lg ste 1ﬁt%1qT%Mi§ %le a égs?igt Eg‘ﬁﬁ??ﬂb%t he

was evapor at e use ext
st ep) |nterned|ate 78. MD 2007/003525
/ 063555 -64- d) Preparation of internediate

79) R¥dphration &Y idketmébdilile 7 N F Reaction under N2
at nosphere. A mxture of igrernediate 78 (0.032 nol),

2-propynyl- 1, 1 -dinethyltethyl ester carbam c acid
(0.080 nol), dichlorob@s%jizzﬁ%nylphosphine)palladium
(0.0032 nDI) copper (1) i (0.0032 nol) and
tr| hen hosphi ne (0,012

(s

m
30GHyOaheruip 0g0S mal) was a4qeéwéaselahmaé§ BTOETFH’%mgh for
]fglomlﬁui(fiﬁmlaommyhcﬂmmﬁieOH 48enlyathe n\iﬂﬁlréld'fdﬁdlrfddd’or 4 hours at
t he resul tant - eact or
TP ST Ch RIS TR iR D Wk hStte B g Tepgtion
waiktuaiel asl stirTddeo viginighi rrogastewpstague V\EHbCh rand bnnér Wwere added The
m’r%a{h?c ﬁpéisﬁa arat%&t\fle%ﬁéda@ hHe %—g&é‘rdﬁs %S@ filtered and

or gani c ers were co ned
fthe sodyedd wah qupﬁraat%%ﬁtmdsﬁsw a@%m 908 {eBICERNE ),

dlﬂ@'l@@l(g\/(QQ%UWﬂlItE@?[ﬂ)%)glﬂt@‘ﬁﬁﬁ) r;edw e)t yi el ?I ng 4.1
ne e reparation o
1 Erplrafin P %1?‘?”9 M0/ NKNA O HH EEaN
(0.0127 nol) was added ftj g solutlon of internediate
79 (0.0091 nol) in THEn "and this mixture was
hydr ogenat ed for 48 hours at n1tenperature MAth
10 % cat Af t
Fm bR aRo By Rl pupl 0TS Rientifes agped oo
Gelumpe of iftermieiliater 2t €023 8 ololemtCREEN EPapdr Afterd mitghtestod stirring,
éhl%@re%%%n% h(?rﬂo e]a? oubid %P?(Y ﬁluﬁft&cﬁﬁaﬁ&ﬁ%%p%%?al s

twce to e ete reduction
MeRTIgN BRAES W3S St“@ieﬁtf@oo% adgitippphout. de reagtipn wagquenched by

Qﬂﬁﬁg pishRtRed adueBlisLlaldC O, sylasaE T he Wyeh ddrPEepatdi@ The aqueous

46 f .nternedi
oy a5 Vi e (RS oBRRaRiey Begatt fjyer was dried
(MgSO4) 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

é\ N/\N

. l Br

N N
)\O:F

3-Amino-benzenemethanol (0.0154 mol) was added in one portion to a solution of
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 aqueous phase was

extracted with CH,Cl,. The organic layers were combined, dried (MgSOy), filtered and
the solvent was evaporated, yielding (used as such in next step) intermediate 78.
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\'ill / NIN\ Br H/ F
[ (3-am nophenyl ) net hyl] -1, 1-di net hyl et hyl ester

wa@ asobamngses aci d (0.0286 nol) was 20 added i n ONPCPEPI0O063555
to a solution of internediate 77 (0.0238 nol) in

1, 4-di oxane (120 m). DI PEA 9. 0286 nol) was added.
The resultant reaction mxture was stirred for 15 WO

9?{@91%%3850?{3?4&8&@&6/9063555 -65 hours at room

t efrperature and brine were added. The | ayers
were separated T e or ani c | ayer washed wth
brine, dried (M |}“I tere b sol vent was
evapor ated. The fied yielding (47%

i nternedi ate 81. b) HPrepa Lon of internmediate 82 NH

actjon un
@@F‘iﬁ?rbullde ﬁﬁ f‘@i‘cﬁgﬁ?rﬁt nEimf@%ﬁthn?f%@t? %)20 é}?o‘ﬁ‘éh 2-gropynyl-
- 191 -d{rPethA8thyDds)er carbamic acid (0.080 mol),

dd@?&r%[»ﬁ@héﬂé(nly &hgwﬁgaqi%b@@?b 'n?cﬁ %9(1 (33t 0.0032 mo1)

tand pmelwpb/ hespbiier(8.01 27 gok4z DIMF (3§5SrmDivras ¢tiged and) Nwgas was
SHloWe8 & BbIVArARE MR ﬂldu%efe @létﬁy@ﬁm (@ 48b hmmasf &Mded and

m nutes. dietfyl am ne
ttﬁ%rqswéaat fe&ﬁ&lor} BRRURAHS mlsz%flcé 1&@@%@4 60 5 ?mspgefsatmosphere)
oMy, @0 ) was addedt Tﬁ@ﬁﬁkt&ie%@%hﬁ) witiebidfé. ZThe boile phase was

5 d The 10
%(%acge%\évgth V(\g-li I(,né;d(3( %ﬁ’@) or(gémc aé/ﬁrs rﬂlsre cqmbin g(? ciélr(]ad éMgSO4)
Ifalseeer@ndethemimrbmedyapomwcb d'h¢ kyBO4 was dried éwaeuiummomhe
StPﬂngﬁ-Eco Pl f%‘(%j% ﬁﬁtehﬁédlgt@e/ was purified by

orrato phy over si |ca gel (eluent:
g.ebafeeﬁrtaﬂ%se%lﬁmﬁ € /1 to 1/3). The product
fracti ons were coff’écted and the sol vent was
evapor at ed. The |dlue~N vvas tritusated with DI PE, the
resulting precip eJ\f Nka shed with DI PE,
then 15 dried (vacuum ro tenpe*raf’ure) yi el di ng
1.36 g (27 %9 of internmediate 82. Exanple A24 a)
FEted §0.61 370 motd) wasrdddedrdd soleticBdf Qderniddidit 79 «0.0091 HhdY) in THF

3{]}1%&1@ 4an%1tf?1)s mlxélréa&g]ésnlgydéo e%t%{i ?or%%%&eﬁsm Pe%pe[rature with

dit/G b & @exliaap eatalysy @fmmam Hz sﬂionlpedr thf: oaéalwet wa@(filtered off
Hvkr a AP cdifle. A3R24118REY solvent was evaporated and the residue was dried.

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

HN.
N/\
F
[(3-aminophenyl)methyl]-1,1-dimethylethyl ester carbamic acid (0.0286 mol) was
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 reaction mixture was stirred for 15
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was added. The resultant reaction m xture was stirred
for 8 hours at roomtenperature. 20 CH2Cl12 (50 m) and

wheinneols2® m ) were added. The | ayers were sepPCHEBHN06/063555

The organic |ayer was washed wth brine (2 x 20 m).
The organic | ayers were COITJOI'Q‘?éd, dried (MSO),
filtered and the solvent was evaporated, yielding 6 g
gﬁqﬁ@éé gcfé)cl)ﬂé fin gfsﬁéﬂ'bss ?@E%C@ #nd %ﬂ&@&@{a_@&b’@?ﬁe l_ay?rs were(:j s_ep?rated
- 66:. b). Prepar i nte i a
RS PR aged i Doy o] (b0 Rltered i g Syt was

ientysoratedli Bteare 8@ue(WasOit®d, yieldjng (47%) intermediate 81.

2 - 1o di Let hyl est bani id
(B?B%wﬁ%?#lﬁﬁgﬁ%@é%d“ Sﬁeﬁ;l pﬁg;pﬁimng) SZ: | adi um
(0.00107 nol), coppef i odi de (0.00107 nol)

andt ri phenyl phosphi p&% (0. 00428 nol) in DVF (130 m)
was stirred and N2 _gas Vas, al | oned to bubbl e through

for 10 m nutes. di | amjne 5 £0. P80 nol) was added
and the resultant réagfi 8n ure was stirred for 15
hours at 60 C (nitrogen at ere). CH2Cl12 (100 m)

ey Jen. \ .
i‘@%&““‘iﬂf@ JaiisPht 0l AU A NSRRI, SO OIS 2 fropyn-
(Ing) 0958 mal), dishlogobis(¢riphend plaesphiapipalipdivie (@88} Iiael), cpprer(l)
e € R00m$1 ﬂ%:l)i inidletﬂplmtﬁyfpihaﬁihj&qbwgmrﬁb m?mwm f3\ml) was
over . si ca e el uent., adl en e ne C om

3155 3 g Bu s AT I b B SO RS Cfettyidilpe (0.168
anal) wheaddet ved thewesiltentapartiah edxtufheas egred fer 1iblsouds ated °C

t i edadi R 4. % . of

USRS RIRRLAYYG il wils flaPh ik 3G nfh b E0eef The
jorgangg phsewagwashed with bane 3 gk S8mily The. coganigiglygrs pigse combined,
_?_i@'i@@ 80@), Sigkel gﬁ? E@fsoiv_@httesﬁiﬁ% ﬁér@tﬁ&gn(eqem@@wt E"slf);h}riﬂeﬁ by
an 1S m. ur S .0 nat e or
Sy Lot Histmd Stap il ulia o (Phne B0 SRR Ras P AL o

dél)alysprodididracadresl weat colbestediant] ehicesh ] vehf wayevaparatsdd Thie residue

Rl b 0P8 WS M DT 200 B DIPE, then

| e’s solvent was evdpc _residue
diriied gvacutn; ropy igmpeaighse)wrigldingba® 8d271 ko rbinjrrmediatd &s
of all products). After uptake of H2 stopped, the
Gxlamipksa2avas filtered off over a bed of Celite. The

Cellte was shed w t THE and the filtrate's sol vent
\Aﬁﬁrg%lrﬁ%?rh‘%’%agﬂﬂﬁ‘ﬁn?tegégyced pressure. The procedure
was repeated again (3 . The residue was triturated
under DIPE, filtered , washed 20 with DI PE, then

dried, yielding 3.2§ - { rirer nedi at e 85.

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-dioxane (80 ml). DIPEA (0.0194 mol)
was added. The resultant reaction mixture was stirred for 8 hours at room temperature.
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
(MgSOy,), filtered and the solvent was evaporated, yielding 6 g (90%) of intermediate
83.
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Exanpl e A25 a) Preparation of internediate 86 HN 10, ~
N/ N NBr H

w@ e@7amndseophenyl ) met hyl ] - 1, 1- di net hyl et hyl est BCT/EP2006/063555

carbam c acid (0.031 nol) WaiSg 2 dded to a m xture of
internmediate 32 (0.026 nol) in 1, 4-dioxane (80 m).

DI PEA (0.052 nol) WD 2007/ 003525 PCT/ EP2006/ 063555

- &Y Preparatidal eflinterntedibte 84eaction m xture was stirred
overni ght. The reagPion m xture was diluted wth
CH2C12 (200 m), txen \AQshed Wi th j\()%gurat ed aqueous
NaHCO3 sol uti on. e jprganic separ at ed,
dried (MgSO4), 1 lYemnedNa e soI vent was

evapor ated, yielding 11.86 intermedi ate 86. D)

5& ?H%pet dfq{ﬁe%edl{{é g8 ?ggi(ﬁ 01572 g%lbityl d 21 m?nelt yletmfl é\l[eﬁ
copeBt¢ 29id (GeRETemol), @@Q@roh@(tylphenylp osphlne)palladlum (0.00107 mol),
;Br?gb%rg R}ahc&((brolgggﬁﬂml )RR H@@ﬂ)ﬂlﬁ@l 080408 ﬁ DWE)X130 ml)
[
et o Ko B A D%Ra i él?q ; téaougl?ﬁ@% frwiﬂeap@}#}ryﬁmne
dD.160 nhpwasddded ant e eéshwuﬂ meaetor thidGrenmds)stived €oraddedrs at 60
N% (}ﬁ'ﬁ?og@%@lnog h%r?)'é %Q%O n%rﬁ 6/%&" %cgie&-ggg t}{lse &)%t o%rbvas washed
amﬂbb,rrme(ﬁeﬁ) 50 mD. The @rggmpiacypgsnwe_r.e ovmbined deigd |(MgSO4) filtered and
heiyhpriee (R TR s pchosh oy i Sty
e hicane ihieniotodibel Rekal SRR B ST wildh e Broduet fractions
st ére celtbctedaind Itl@H’ﬁol\aaTnt s @a(mﬂatddo gae raidmsmahgd (\_ﬁ«?ﬁﬁlﬁ[ room
t t e
BT o TR g BBy 20 T
sic) Prgpargtaon ¢ lllltﬁemtdlah§>5ane/ Et OAc 2/1). The product
fractions were 1f§ | ected and the sol vent was

evapor at ed, vyi el dj g (91 %9 of internediate 87.
c) Preparation of [

di 8 N H \ N H=N

I nt ermedi ate 87°( 070748 was idi $sol ved in Et 3N
(0.07485 nol) and MeCOH (70 F) under N2. Pt/C 5%
(E%_,,I@?o @])2 1;1&@13 v d8ge84 sbRioh %?ﬁﬁér%dﬁle’@élt 08¢ mol) in THF (130

nat e erature f1or
e B u s Bt on 2 boyrs FUORR B RA PUC 5%
aD.sgz2 Igb hea catalydtEhd datdlysatmes ilterel wéidvenabedkvipditatide.Celite was
}/héaa}%cf %BH #ﬁ%% &BQE tea sol) \LH] er egdgé{ate%]a&i %rgg !?&gagidned.
ghhiswerocedyewas repeated (same quant1t1es of all products). After uptake of H,
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
with DIPE, then dried, yielding 3.26 g (78%) of intermediate 85.

Example A25
a) Preparation of intermediate 86

HN o’k

[(2-aminophenyl)methyl]-1,1-dimethylethyl 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)
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and the reaction m xture was hydrogenated at room
tenperature for another 24 hours (1 atmH2). The

wo eachdmes m xture was filtered over a pad of CedT/ER2006/063555

The filtrate's solvent was eé?apor ated. The residue
was purified by flash col um™chromat ography over
silica gel (eluent: hexane/ Et OAc 50/50). The product

fwacdddenend e ecachdn AGItRT vk AtifrE®owe@hight) The Fead@éh mixture was

WSl b5l T cBit brdisd 857 » oy By RaEbi S potuion

GFhe arg@ricragerawes Bpardted, dridd (WMeSOXY filthreH ahd thersobahtwes 88

( ) S (] | PEA (0.022 nol) and
é@%%@&l&%vﬁkés%ﬁ?@tﬁl{égﬁgd&@gg hanesul f onyl chl ori de

( &) Bopemtigp o intesmpfkte® n) was added. The reaction

m xture was stirred for 30|/m nutes at room

tenperature. CH2O 2 (1 ded. The m xture

was washed with a solution (50 m).

The 5 layers were organi c | ayer was

washed with water, dried filtered and the

sol vent was evaporated. The residue was purified bg/

cot umixturstnd dntermengiaip B (L2 moil)l pepperiBliodide (L9126 mol),
hexaeRbilihEenliphb sphltSpaa@fieio. do8 wd1PAR! tﬁﬁﬁ&y]&}hosphine

08I I ggt egg?andF E,thﬂe'rﬁlgl venéqegasdevap,or at ed, %1“ e(i I ng 5 1
dV§P82 grofyy BJF GH00iml srasadegrand gy mixfurppas shired. dhem 2-propyn-1-
i MK@.DGEdioﬂt&dggtﬂdgh%iglgngQmlco)l) wite aditdd. N, Wﬁé bubbled through the
I.nter jate.. .0, 1.no was . di 3!

R EOF il Y ik o g OC.G BtrisRa i dpBere)
avidre[d-pEpy-0-0d Q.5 equilv), diathydamine KivEquiTh eoppsy(l)l ipdide (0.10 equiv)

I A P oBiks ot e%¥fff?§sp'ﬂﬂle?ﬂaﬁgdigfﬁ%WS%ﬁivﬂve@ad@ed Ad 8k reaction

cool i ng PS- (2.1 mml /q) . was added, "the m xtur
VBT Wap ggfr O\feaaahttaéﬁ%eﬁgﬁlapéew%moa&er%u ater ﬂ#bmﬁ was
r@lgb_ld]SI‘h‘gl@f)lQer%trvﬁiwa?%;chg;ﬂﬂztrgﬂdlil_Mas ;]zdiﬁﬂ #iad begbRehn t h

n t 4/ 1. rate' s, solvent
BhRgaY e Bt BT bdmd hon s 20b T fELERhs were
umddctehamkthe sdlSentercas tevaporated yjelding h0.8tg OUY4) bé€intermediate 87.

PYh pidng@tibQBf intdrhedbR@r ati on of internediate 91 HAJY
N R atio Y infqrmeater8y (igte 90 (0.00025 nol : crude

resi due) was taken up i | xturg,of TFA/TI S/ CH2C12

(5 m; 49/49/2). The react|on m xgure was stirred

overni ght at room tenpefatfire. The sol vent was

evapor at ed, vyi el di ng~ryde nmedi ate 91 (TFA salt,

used in next reaction step w ut further

Pitfebhb SR 18979.00748 mol) was dissolved in EtsN (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
(10.5 ml) and MeOH (70 ml) under N, 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 Hj). 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
was evaporated, yielding 2.11 g (65%) of intermediate 88. |



20 WD 2007/ 003525 PCT/ EP2006/ 063555 -69- Exanple A26
a) Preparation of internediate 92 NH2 N Br\~~ JT N N
w6 287003528- pyri di necarbonitrile (0.002732 nol ) PEBEP2006/063555
suspended in MeOH (3 nl). I\Iaq?i—ls (0.0002732 nol) was
added and the mi xture was stirred for an hour at room

tenperature, and the m xture becane honbgeneous.
Fﬁwféyal(aﬂo@@ﬁﬁ%mwhﬁe feas 5 added and t he resul tant
reaction mxture was stiorred overdn ht at room
tenperature (after o mﬁ)Lh-Q‘E‘K pltatlon started).
The resul ting preci t g\vas f| tered off, washed
wi th diethyl ether Ix\5 ) nd dri ed, ylelding
0.513 g (83% white Sofi internedi ate 92. b)
Preparation of internediate N C~NBr N

Nn{eﬁhécﬁaterggt(dwbmqm Ly l:ndéatuhmpmrao U ml)Qb 481,CN (50

52 6 soRiohol ad%qgfeﬂﬁ o o o i bV s e

icherreactidn ﬁnﬂm@-ﬂﬁlﬁlrﬁd dorlE0mihuak abroeat uempbﬁdlraqtléﬂﬁ(l 00 ml)

NG he &t‘&?{%%s Whshed il %31219{‘ ﬁe&{é%af‘ﬁ%} @&Hﬁ&ﬁjiso ml). The

|'ayer was e Fac

I1@Xﬁé‘i‘ wenggepaiated d Thopramuy layer W@%w ed ithaw aterd drlgd g P,
7ﬁ19e5§9an(in4e/§ol§E‘nt iyat &r %@Fﬁ'téi‘lt erheesidue &’&%ﬁ:& 'b9 RoRinn

t d
rfgmetﬁ%xng%r'a Q%V&r i %ggl glb@ﬁ Nﬁ%ﬁn%gt%% I 3{@@%@@028 were
‘ootibgtecbaid tBe ddvariwae bedpoenel)sididing 0.8(0 g275m) of intenGEliald 89.

or 3 hours at 60 C. DI PE (1000
n‘%g)preﬁg‘j %?%E% E%%‘BB& %lg) fovvere to the stirring
reaction mxture. The r/ﬁa ﬁét ure was cooled to
roomtenperature and | g P n roomtenperature
over the weekend. O m ) Jand Na2CO3 10%
aqueous sol ution (5( fdded. The precipitate
was filtered off, ‘ Cl2 and H20 (aqua
destillata). 20 The fllter due was crystallized

f TN '

UEREL G940 495 wfg%g%lféﬁﬁt@wﬁz% Fyl g .
dimethylethyl ester D- alanme 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,/MeQOH 4/1. The
filtrate's solvent was evaporated, yielding intermediate 90 which was used in next

Ay

NH, NH

NN
)\ l
N N
H

reaction step, without further purification.

f) Preparation of intermediate 91

Intermediate 90 (0.00025 mol; crude residue) was taken up in a mixture of
TFA/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).
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d) Preparation of internediate 95 0 INNG6N NI HOMH
N WO 2007/ 003525 PCT/ EP2006/ 063555 -70 N2 was bubbl ed

wo es07B0352nut es t hrough a m xture of internedi aPer/882006/063555

(0.015 nol), 2- propynyl-1,1-gjnethylethyl ester
carbanmi c acid (0.015 nol), diethylamne (0.015 nol),
Pd(PPh3)4 (0.00075 nol) and copper (1) iodide (200 nm)
| ExabdpleAeeY| phosphi ne (0.0003 nol). The reaction

m xtur e s stirred oyernight at 75 C. The reaction
maﬁjﬁpgraﬁg Oém#ef?jf‘g?t§§§and the filtrate's sol vent was
evapor ated. The residug RS 2u;ai“fi ed by col um

chr omat ogr aphy over si Ii\@/g‘g’f. The product fractions
were collected and the soFvent was evaporated. The

rﬁ(B'f&g@S%fﬁd{né&fer?(&ﬁtgiil% (tozmgigéz M)gy%%pae???nﬂi 1\?601113(3 25).
AL 0y g BT fgs S Fegtrin (B g g At fa 2 hgpr at room

I terhperatmck, ahd thenikGir®B&amelhprmogede@i HoRBONND)004M@ER mol) was

. . I '
PHEPAENRE Flulloh Prach F0E LSl Berfiefifh Spaif femperature
dpfterapg howry precipitatien & . Breaporlingprecipitate mas ifittered off, washed
rEAID@RAS RN 'x SANOEIORIdDyi o] iREAIid) of
RSN fﬂrﬁ OV 150 0 yiSidh 01913 & 8%, HiRisplic)
iBermpeliatide consumed. Then [51537-21-4] (0. 064 nol)

Wb3 Pegaadombflintdimediar@3i on m xture was stirred

overnight at 70 C. The sgbyent was evaporated. The

resi due was purified b%{)@N 5 chr omat ogr aphy over
silica gel. The product fradtipns were collected and

the solvent was evaporated. Mhe crude was used as
UEdhlorompthyiene eAahéthyl-méthmanyhi@irddhigride (048 mial) was added to a

AT O P e o
Iheuesr A0QINECECB and 4 SGibielt sapirated\aqueeR TN TOS splag Phages were
0PariHed affhelaf S Tdyef s SliratRd vrhUBtdL, [1€). CTR G e MBS 1ayer

consu . The | vent s eyapor at ed. wa cr.ude S
Lygq@dirgg?MgSOQ, %%)tere and\éﬁed, y\llel ing 7.153g (94%) of intermevél?ate 93.

¢) Preparation of intermediate 94

OH
5o

N
DIPEA (0.4 mol) was added to a suspension of intermediate 93 (0.2 mol) and 3-
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,COj3; 10% aqueous solution (500 ml) were -
added. The precipitate was filtered off, washed with CH,Cl, and H,0 (aqua destillata).
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

OH
(o]
N’\|N P NJJ\OJ<
N,]\NJTj/\ H
H |
P
N
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20 such in a next reaction step, yielding a racemc
m xture as internediate 97 (TFA salt). Exanple A27 a)

wee@paozks on of internmedi ate 98 g WO 2007/ 0035281/EP2006/063555

PCT/ EP2006/ 063555 -71 Brono-1, 1-di net hyl et hyl ester
acetic acid (1 nol) dissol vedq n EtOH (500 M) was
added drop wise to an ice-cool ed sol ution of

%\T 2%&%‘%1%%? Z‘ﬁm{u%esrmllohﬁl]‘?g %15‘1?&%&11&11%&13& 54 ((E@ @'fnol) 2-

om). reaction

d t
rHS‘ERW‘Y’(' é,rlrpﬁémam}e@.‘/éﬁﬁersqamaﬂea a¢ig (0.9 wal)r%lethm@me (0.013 mo,
Fol(ME, (0@S0TE/ABD ad e@bp’éf((ll) ibdlide (200 ) én M@‘hex’iylphosphme (0.0003

' | .in FEt OAc. t t
ST oAt el s it Sktnahil o 257 o THR PR Hhifore was
Ne@COanddise Hltictets sobrent was eviaperated. The resolvbivras (puriﬁed by column
SRRAAS é—gphya&l}ég Qﬂéeh%é}y §he R}H%Bbtl ﬁ&f%ﬂ%eerbﬁe%&%ﬂrtﬁe solvent

was extTacted

cHRsts ARATated phharesidug rvg&fﬁcz&ysrablyéﬂ ﬁ%%ls@gh Bgldingadsiug (58%)
foflidtemediadgs the filtrate's solvent was evapor at ed.

Thg? res*due V\% ¢ Ived i n hexane, the precipitate

b PEBARTOR @618 1at vvashed with hexane. The
filtrate's sol vent orated and INHA in
2-propanol (500 nf)' *wag af’d ed whif /ggool ing on an ice
bat h. The sol vent was partl al | orated and again

IN HCO in 2-propanol 20@~ 11 ) s added while

cooling on an ice b DkP 500 m) was added to

the mxture. The preci plﬂta?'e Wag filtered off and

washed with DI PE, yielding 152838 g (73% of

A trgxtorechfanternddlias 95 (0.03 hyl ioMelOH (250anl) oas Aydrogenated with

: 8 ' f
(oo EEPLAED P St 1,00y OIS v
daiBlrateowas eviaperated. ‘bife tepides, madianes | 95y dhlaids (ﬁ@B§4 ml) and
@IWAM@QE& (rﬁc‘l)lm 131511:‘"(‘1 50 rn}ﬂ '&&E Fitbel Inf) theesi Rl ded cHﬁ‘s‘i‘l%[ed

d th k
s 51537 I BB mmob)s agied g FesEliy) mniireyis Sared
faveingghe dt 7RW Wik &dvent s defpbrafed. SThe rasidheIMs pugifisd by column

Vglaﬂlgon‘r?ag!) aéhé’ ao%isl'ﬁlgg$ g s og P%ﬂ%ﬁgt Gf%eﬂ: 1or?sb\96¥r% Wgﬂéc?edea%?i tﬁe solvent
kygaswmmted Chesmudeoyasased aospeh inshdxit mcg@l sters Iymédmg a racemlc

%l%ggasmt&m%gg%t fractions were collected and the
_s%(vent was evaporated, yielding 5.05g9 (75% of

Fepasation ¢f igigrm ap%parati on of internediate 100 N

N\ N~ HH N
HO OH
éLNH b
NATI
iy
H |
N/

Intermediate 96 was added to TFA/ CH,Cl,/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

such in a next reaction step, yielding a racemic mixture as intermediate 97 (TFA salt).

Example A27
a) Preparation of intermediate 98

/Nuok



DI PEA (0.012 nol) and then nethanesul fonyl chloride
(0.00309 nol) were added to a 25 solution of

w0 pdoenoasds at e 99 (0. 00206 nol) in DMF (20 m) PODEP2006/063555
stirred for 5 mnutes. Inte[ﬂgdi ate 98 (0.00619 nol)
was added and the reaction mXture was stirred WO
2007/ 003525 PCT/ EP2006/ 063555 -72 overnight at 65 C.
THremsol venﬁemmthgwmraaétﬁ;dmdrm éndlpdisshieedin EtAH{S00 mE)dwvas

oS RS SsRJp ko S IR af ontBi L BRT s Ty RN
gnol) rmEt@H ddoe ml% Elosf rgadtion miXivee wepaltanaddo svagnitd toom

t@:ﬁﬁérat\ﬂ?egar@rétlﬁgd f&r%@@ THel suv@ﬁte&gasae@g%drgt@d 304 #&REsidue was

evapar at ed ding internedi at e used as 5

5 sre@tsﬁollwdﬁ’éﬁf%@aﬁ? BRSPS TepXtpacissiad fam%wﬂble citric acid

laﬁhaﬁﬁ@glluﬁbl@ (ﬂf@lnl@"NaéC(N\Wad\&dﬁe@ tibh Ghiseab tied dottbined separated
nter | a

RIS Rt Bt Mﬁa&aé‘aﬁ%\%{m@f 68 3 SRS Gt D Ag 500 m)

G?he'ﬁhmbg@ki\se}mratmgr@ma @zﬂ){eai were dfibd (N@80dl), &iltered end the filtrate's
F%Hfdeﬁﬂ Wik é% %rﬁ%é?r %ﬁ{&l %&ew cgﬁol%ﬁ fnrf’lﬁéﬁﬁ& %hd }!grgbibﬁ'ate was

rorrat ogra st an I ent
10 Vashy eﬁ?‘tﬁ’dﬂ%ﬁ Hiirale's selHent s eVanoratedkanddlN HCI

tlﬁ] e- pl@pa%@} odseo Tml)(\@&s girA Wlﬂl%d Q@olﬂ{gdorﬁzﬁr oy BRAr arhe olvért fvas

e I N S SucC C
SR S e B st i Y RS o 2 el (L Pp ipes 2068 White
lcnbhemg‘mdaratce bath2 DIPE K1 344 m)) kvaklatided  to kheNniRturee The precipitate was

RS £t o6 ORRO TRl 1) fspl o iy M 2005 o o

15 (mdwbmcmd)saléﬁaf%) PEA (0.0412 nol) dissolved in DVF
(100 m). NH3 in MeOH 7N (20 ml) was added and the
gtp_u'@nzgri xture stirred for 15 15 m nutes at room

gperatﬁ téapt was evaporated. The residue
TrYys ?%%lm ‘E}é CH2C12 (100 mi, 10/90). NaHCCB
sat urat ed aqueous{sol ution and H20 vvere added to the

m xture and stl r t he weekend room
t enper at ure. w tracted 3 tines
with MeCH CH2C12 (50 m / 90) Hand t he conbi ned

organi c layers were dried {K2C03 anhydrous), filtered
&N (hESkmbl) evas addesd toaapishue etiint2@edinte ¥Be8:0ds g10kki8

f
FE{PH/M%@ /1 79%12:1?1]/65% ﬁ@%%ﬁ@é@?@& %5\30’,‘ ture was

ﬁﬁéreé fiwareﬂ:&hewea%@qdd%@%@ dmogphert(lemyn ghe Plﬁ@pgaw‘@ﬁﬁltered
20 wee&havann MGl (q.9 hend BMmqqes )V\as]ecswaﬁtabdslez/e;@brﬁte@ dhd the above

he RLecl S. ed of f . dri.ed
eyt o e I s Sosd e GhE wssp o gy
tobromatography 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

A<

.

DIPEA (0.012 mol) and then methanesulfonyl 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



234.1 C) of internmediate 102. WO 2007/ 003525
PCT/ EP2006/ 063555 -73- Exanple A29 a) Preparation of

wo pdepoasds ate 103 0 0 o 0 HN 'O &N N'N , N PCT/EP2006/063555
Internmediate 99 (0.00425 nol)_and DI PEA (0.025 nol)
were mxed in DVF (80 nml). MErhanesul fonyl chloride
(0.00673 nol) was added. The reaction m xture was

Sdvekdi ?ﬁ at 85"5C BOnETINER %va@%vd’p@%cf ARG EAdUY Was d-mﬁlved 1n CH,Cl,
ant SO ution acti o

r esul i n, next
420y o i s ﬁwasaﬁf # 8&1@5 pithefe <1§ Iy P‘PCE%‘F? zyﬁsheS)Z times
RyglipNaHCIOR @at@fatédﬁqﬁédﬂﬁ@bﬂlh@n 10He Nphifiicd orgddidNayerWwdy dried

(@é%o % n"tﬂg%e A 8"]1&‘\‘7& & e\fapom%do g(bgdl%g%%edm o0 (used as

1sumhmmr5tt‘ﬂ}btectrmt¢p)est er 1-pi perazineacetic acid
(Q Q%Qraﬂ&ll))fln{r&lﬁedllé@q@tﬂ on solution was shaken for 24

hours at 65 C. The solyvent was evaporated, vyielding
crude internedi ate 1 Lused in next reaction step,
wi t hout further 10 pyri ﬁl cation). c) Preparation of
i nternmedi ate 105 ’\Ny NI-) HZN NI N 111, NHN

Internmediate 104 ( - @0025 nol ; crude residue) was
taken up in a m xt N 2/ TIS (5 nl;
49/ 49/ 2). The reactior m xt was shaken for 24 hour s

at roomt enperature. The sonent was evapor at

oA ol o bAradain e e DAL OAS Talhat TEA G o (4974972, 20
N1y b als 8844 BBkl fBP3 Wbl a0 ¢ TRESolRAE vhd G%bﬁ'&)d The residue
V&)aszp%%fj eg %g ?gvsersgccirr{-nase%?g 6;/)69' o%rsngr?ce llqﬁld ch%(ma grapﬁ\y ?standard
gradient elution with NH4HCO; buffer). The product fractions were collected, the
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

\

Q

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). NH; in MeOH 7N (20 ml) was added and the reaction mixture stirred for 15
minutes at room temperature. The solvent was evaporated. The residue was dissolved
in MeOH/CH,Cl, (100 ml, 10/90). NaHCOj saturated aqﬁeous 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 (K,COj3 anhydrous), filtered and the solvent was evaporated.

- The residue was purified by flash column chromatography over silica gel (eluent:
CH,Cly/(7N NH;3; 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.



a) Preparation of internediate 106 NNNH N ~~ N OH
A mxture of internediate 1 (0.015 nol),

wo osfoedsed, 2- x1: 4, 5-r1) - (1E, 4E) - 1, 5- di phenyl - PCT/EP2006/063555
1, 4-pentadi en-3 -one] ]di- pal_%a_ldi um (0.015 nol),
1, 1' - bi s(di phenyl phosphi no)ferrocene (0.015 nol), Zn
(catalytic quantity) and Zn(CN)2 (200 m ) in DVA was
heaihgdc A9 2 5 hours at 80 Cin a mcrowave. The
reig}ei on . x%l%{ee s e@& red into H2O. This mxture -
Wi T ERPPLRS QHINGTIR ﬁo . The separated organic |ayer
was washed 3 tines Or;fo, dried 4), filtered and
t he solvent was evaposated. T £5t due was suspended
in CH3CN. The precipitate was Liltered off, washed
wi th CH3CN and dri(;@c o, 50 C), yielding 6.2 g
(54% MP.: 171 CtD I nternmedi ate 106. b)
Preparation of internediate NN 17k"™ NI1lk NE N

OH,.10 A [ e of | hate 106 (0.0032
ettt oR BB 5o fend BISEATONSS So eat i Rt B0 mb
Nilethenesqiforys Ohlgyide).GD6GA Mzl was added eFheuptctike muktuk@wgspstirred

. r .
gﬂg&iq 'ém%t%s:'h? rr(g(?lté ?elmnlg%}aet%’t}ggg lﬁéalltege%g{aﬁfj?o@%tzﬁn%ﬁ &sg%@aﬂe‘é& feaction
(Sbepoas 1%@%‘%@%%3‘%@%@@%“@%&9& reaction step
wibl) Regphrativh bhkcriddiafel 1©at i on) of internediate 107. c)

Preparation of interme ig&;ogg8 NON Noi, NH [|-lIk-i

N >"ON H OH 15 (0 M ) and then a 10% Na2CO3
aqueous solution (1 Wer e to a mxture of

i ntermedi ate 107 ( 3221 ) CH2C12 (30 m).

Bi s(1, 1-di met hyl et Jeske Jcarbonic acid (0.0042

ml) in CHzCZ (10 m ) Nwas dddpd drop wise to the
reaction mxture and stirredNor 1 hour at room
t@npe mddrinediateHB(in2x aM d01230 vy & DIREACENdx0 02558 ml) and DMF (4.7

55 S Y Bl Gy St S Pan e 38R HB8 mol). The
reaction solution was shaken for 24 hours at 65 °C. The solvent was evaporated,
yielding crude intermediate 104 (used in next reaction step, without further
purification).

c) Preparation of intermediate 105

Y

N.

\) R AN
& fL(P
NN

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).
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20

20 (MgS™M), filtered and the solvent was evaporated,
yielding 0.74 g (57% MP.: 167 C to 169 C of

WO pdognogsds at e 108. WO 2007/ 003525 PCT/ EP2006/ 0B8EHEB2006/063555

-75- d) Preparation of interm;di ate 109 N),NH ON

O~N H O DIPEA (0.0086 rml)‘\ivas added to a m xture

of internediate 108 (0.00086 nol) in extra dry DWMF
A3det hanesul fonyl chloride (0.00325 nol) was

B
ad ortion . wse o 3 hours to the reaction
m'agF’ingr.a IR¢ ?rg‘f‘}?{/‘f‘? ‘?tfﬁg{srrej\hyl ethyl ester (3-alanine
hydrochl ori de (0.00258 no}) Ywas added to the reaction
m xture and stirred f@hyZan s 5 at 60 C. The
sol vent was evapor at eth#The centrate was washed

|

with H20 and then washed 2 s with Na2C33 5%

aqueous sol ution. The separated/grganic | ayer was

X e aameghetiae b4 BT B grb I vas WHIE 4EXL. Ssdieheny-

| Ind-penthdied 3@ne Pai-isdl lagiuwd (00 8tmd1)n eis(diphientylphasphidu)fenfocene
(RGTS 2 e, PO RB 250 P 1 PR 8 b o
(loupGo 86 “Gun 2 misueYe.i TheresdmnPHAtIre was-pared ingd He®olhis
LGS bt SRk L PR, R OIS S Rkt fimes
vlz@n déﬁ% éﬁgséﬁeﬁlﬁ%@‘iﬁ) aw@%glvwrvmeaap%gﬁe&e ks waidup s e
hhgg:;lg&ﬁ ﬁﬂf}ﬂ?m ﬁT hd Iigrﬁti'pﬂaté Ria® Iﬁ&h?g b?@ Wi_}(eﬁtva:‘ldgl;léﬁN and dried
AP o, el A s S 198 aR A 74 S o Eding 106

abyPreparatiapof intesmediateHODMVF,  yi el di ng 0. 150 g (44% of
internedi ate 110. 15 Exampi®vA31 a) Preparation of
internediate 111 OH ~Nox _N)_\IM;HNAsqution of
intermsdiatel(O.OlZI 1),

d] met h hyl ester

et hg &t by
OH

nmet hyl - 2- propynyl - 1, 1-

H,
A mixture of intermediate 106 (0.0032 mol) in NH3 in MeOH (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
g (98%, crude was used as such in next reaction step without further purification) of
intermediate 107.

¢) Preparation of intermediate 108

I\Il/j\l\
P
I\ N~ TNH
Ly
S
H
OH

MeOH (10 ml) and then a 10% Na;COj; aqueous solution (10 ml) were added to a
mixture of intermediate 107 (0.0032 mol) in CH,Cl; (30 ml). Bis(1 ,l-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
(MgSO0,), filtered and the solvent was evaporated, yielding 0.74 g (§7%; M.P. : 167 °C
to 169 °C) of intermediate 108.
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carbam c acid (0.01875 nol), diethylamne (0.1875
nmol ), dichlorobis(triphenyl phosphi ne)pal | adi um

w0 000000526 nol ), copper(l) iodide (0.000625 net)/ERIVE6/063555

tri phenyl phosphine (0.0025 nol) in DVF (125 m) was
prepared. N2-gas was 20 bubbf t hrough the sol ution
for 5 mnutes while stirring and then the sol ution was

6/ 063555 -76 sti d
over n?%?gég?@b%élﬁﬁ?)g at nospher e)S | [I'Lgn H20 (10

m ) was added and the ent was evaporated till

dryness. The residuef Yied by flash col um

chr omat ogr aphy (el uefit? /| Et CAc from 100/0 to

0/ 100). The pro fracti were collected and the

sol vent was evaporat &d. The residue di ssol ved in

CI—BCNSandthe sol ution was Stirrdd ringthe
ellow precipitate). The preci pit

fl?ﬁPﬁé\r @&%é mol}anaddediq Hmetiie éiﬂmdiaé‘?ﬂo%/ﬁo&o&% grol) in

%xda dgy DX & . M&}@hﬁ@ﬁbﬂmhlo}mé (0.003 Brepgkat la&lﬂ:d%rtlon
i nter megl ate

TREPTRE R 1 e Rectinontoin) S hshele el Ty e p-atanine
thydroshlenide €20G58 mdl) @anadded Rt The réadip0 nbxiyje @ stirred for 24 hours

%B@I"@Stfhe 'sotgltz Vgas ‘é@%&o%t?cp ﬂﬁeecoﬁtzerﬁr Féqv%s wzﬂ%)ed w‘itﬁ q{zboand then

cat al yst was tere rate was
@{ Atimgs WT‘heN Qe dPeadngaussohrionat b@isqpiarqted HEYHe kyer was
amédf(lb@sw); Eﬂ@&d\&ﬁg theass Redt Wad dva é@apyl 49$)dg (crude was
va e resl.adu 1.S
SERTAS Tk e B Re Son P o foaer §oentatgy fg\%ml?%te?w

ye) Pmpaqanmoiﬁmteahedmnsilf)l Itered off, yielding 3.9154 ¢
(91 %9 MP.: 89.3-91.7 B)\N of internmediate 112. 15

Exanpl e A32 a) Prep internediate 113 OH NH
(\ I"NHNI IN Aso?utlon of internediate 1

(0.0125 nol), 3 buty yI i met hyl et hyl ester
carbam c acid (0. 04875 i et hyl am ne (0.1875
nmol ), dlchlorobls(trlphenylpw tde) pal | adi um
(0.000625 nol), copper(l) iodide 0.000625 nol) and

tIﬁﬂeHﬁ&ﬂlee ﬁpg%(p&b(ﬂi% ng(QQ%gé%bEPtSQ% 'El? ﬁﬁlﬁﬁ s%?ioﬂ\@ﬁ) ml) was

pr epar e
fséffe@ omrmghtea:,t TOPTN [tEMRSTptFe; eéﬂb{etﬂ’rw qvARoratsf gnd egreviperated

%tﬁrﬁésﬁdlg@g‘ﬂ;ﬁNg hthe@ési@R V%s(pﬁhﬁ%@g? %@ﬁm@nm@nﬁ -pafmmce
u

( gy athianggr@%gcg%aei%é %Mﬁgﬁé%gggfer) a"f‘he product

cfmctibmw\ede sbileatedn theablveit Way evaporatge and toresqpioeate) with DVAF,

@l@?@?lﬁjg% 180)g ( gggﬁ&ngﬁﬂttﬂ% sol vent was evapor at ed

ryne s residue was triturated over the
weekend with
Example A31

a) Preparation of intermediate 111

0“ S
J )’“\O/
A solution of intermediate 1 (0.0125 mol), methyl-2-propynyl-1,1-dimethylethyl 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
bubbled through the solution for 5 minutes while stirring and then the solution was
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25

25 MeOH. The precipitate was filtered off (yellow
powder), yielding 2.19 g (LCV5: 94 % P) of

wo pdoenossds ate 113. The sol vent of the filtrat ePeBEPRNG®63555

evaporated and the residue 007/ 003525
PCT/ EP2006/ 063555 -77 was pu "fied by flash
chromat ography (eluent: CH2Cl2/EtQAc from 100/0 to

Q/tlilx@@))vemféhﬁatm()@@i(@ﬁtr(f Aafnd} CRIISerWi'Tﬁe&HM) end @Y vadthdiéiand the

t
et was HareBa ﬁa'iké{fweés T Ry asRA 6 bY b gotomn
(chedrhasugrpplecichicha G, CLTEIOA i @w il §0/0 a €108 The btodneidractions

%Jr? %/I'Ie% | a[[dg tl?ens%ti\l%g{ gﬁ %B&a%fgg’rﬂé 1%% gﬁ%h@% §issatved in CH;CN

S@ﬂutts)ﬁ s stirred riwmg the wegkepd yeligw precinutaie)) The Rreciitate
'Ms"ﬁlf&éﬂdﬂ" Svhed WitE OMBONaING dlll‘:@ F}flgdglgzﬁzmhb % NofNBHnediate
;om was hydrogenated with IC5% (1 g) as a
c alyst in the presence of H2 (375 m ). After 2 days,
t b Prepbmatiys vf inveamediatetldled of f and the filtrate was
evapor at ed. CH3CN was added and this solution was
stirred at roomtenperature. Afte 4 hours a white

precipitate was fil p8fted of f an dried, yielding
2.7122 g (80 % white soNi d; M 137.3-138.7 C) of
i nternmedi ate 114. t epar atifon of the conpounds
Exanpl e B 1 Preparati gn Bf Jcolfpounds 1 and 2 H O N~ /\

HN-J~ I NN 11 OC N N INH I I NyNH NON NvN
o2y ARQUAG finteanauRAte a1 Q(OT@O% 1 Mot} MOl (25 011‘#;% was hydro genated at

BB, V8 PBLR0UES BLFS ¢ el fer TR BRATES G et tadne
(catabkBwavnfilterad sffadd dek filfhiesy s evaidratad. ’Klb:esmadxﬂed/as evaporated till

YL 6 hE idlethal vl WRThefle QP AR Bhdnl). PR cliblle wes

was evapor

ahwgolyed i GHa@Edtné&m@uglogd%ﬁs gaeled pranigheto G§l. Gﬂlﬁ@%ultmg
(;éﬁbéé }ec@&t@xdgeﬁhterw@ffr@lam L& 933 91 LA 88.3-D1.7 °C). of

§ 90) The or gani ¢ phase was separ at ed,
d?ﬁe@ae AdRhYAr ous pot assi um carbonate), filtered and 20
the sol vent was evaporated. The residue was purified

BrampleeA32d- phase hi gh-

a) Preparation of intermediate 113

><o 0
)~
N)\N/ \ Z
H |
=N

A solution of intermediate 1 (0.0125 mol), 3-butynyl-1,1-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
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 H,O (20 ml) was added and the
solvent was evaporated till dryness. The residue was triturated over the weekend with
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
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performance |iquid chromatography (amonium
acet ate-buffer) provi di ng 0.0038 g of conpound I

WO b@vB03599%°; M P.: 267.5-2609. 3C) and 0. 0031 gPOI/EP2006/063555

conpound 2 (LCMS: 99% P; NWR_ (Z)-geonetry
confirmed). WO 2007/003525 PCTrEP2006/ 063555 - 78-
Exanpl e B2 Preparation of conmpound 3 N NN 1)--NH N

Nvaswe@bPhFﬁm{réﬁat% gﬁg(eraenwa@mﬂ @A@fré‘mslgb}@ttb @M 00).

int diate 7
QDI Factan ece cilopian e g ekt s eéérmr%ty Jpiihpwas
(ali@edrio)the Neidiue and l‘lﬁ rﬁlﬂhﬂewbs iasrad apermhighe (:!yeand ;irétepltate) The

e verse gh 5
P RAC LG o bR RE D 123 el i aiL | ¥ R eta: o0
d’élei'elé%ﬂrkGﬁ)m buffer, yielding 0.011 g of
c%rp%ggtlgngg @%%F&aéallm ( C2HF302) . Table F-2 lists
t he conpounds that were prepared acgording to the
above Exanple. The follow ng brevi ati ons were used
in the.tables :. C2HR3¥2 stands fqr'the 10
trifluoroacetate saly, K& stands for hydrochloric
acid salt. Table l\m\l/ NJ-NH i NNI NN
H -N NONH O N-) H\ -\ e

.A mixture of intermediate 113 (0.0075.mol) in MeOH. (150 ml) was hydrogenated with
"Pt/C 5% (1 g) as a catalyst'in the presehce of Hy (375 ml). After 2 days, the catalyst

B8 . QUGS . OHE302 258.9C "~N O NH N
N-NINN H  N\-a/ ‘N
Example B1

Preparation of compounds 1 and 2

H 0
N\g/\N/ HN——J&N y
I ar
U Q) g T
N N_NH . NH
oy Y
compound 1 compound 2

To a mixture of crude intermediates 4a and 4b (ratio 70:30 according to LCMS,
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
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).



WO 2007/003325 . . . . oo s e e PCT/EP2006/063555
Sy g B
T P
. Preparation of compound3 - - - oo 20
e e Mol W CHE O oo, Mo, 13 LG HF
O WD 2007/ 003525 PCT 083555 -79 N 00~N HQ NH

I \ NW\NH N N NN pJ~

H ( HIINv O Co.
14;: .C2HF302 Co. No. 1% -

.C2HI\:3 2 NON NN J

................................... ... ©Co. No. 16;

. C2HF302 Co. No. 65 N0 O_ N~ NHH\INL F Co. No. 66
(Fabtenk-Ldists tHagon@eouniipthabwerefpreparddraccording to Mpelabone-Rikarnple.
, Fhe, folNovNing bbredatibns wkre usedNh the tablekt: JEHHF30, stands for the

10 trifluoroacetate salt, .HCI stands for hydrochloric acid salt. ~~ =~~~

Co. No. 10; .C,HF;0,; M.P.: 257.3-

Co. No. 11; .C,HF;0
258.9°C 22

=N Q,

]\\ N/)—'NH ?ﬁ / N
\—/ Q ~
H N
N

N NNy
\//Q \—@\NAN/J
0 H

Co. No. 12; .C,HF;0, Co. No. 13; .C,HF;0,




Exanpl e B3 Preparation of conmpound 4 /-- N NN N
H-N NO A solution of internediate 12 (0.000125
woeoy/00352OM- (10 nl) was added dropwi se to a BOI/EP2006063555
of HBTU (3 equiv) and DI PEA (ﬁp equiv) in DMF (10 nl)
Next, the solvent WO 2007/ 003525 PCT/ EP2006/ 063555
- 80 was evaporated and the residue purified Jnv

 ever sed- phase hi gh-performange liquid ch ‘Otmat ogr aphy

amoni urfPac (fer) and|desalted
puf fer, yi gl #li ng . 0003 g of [the macr Ie (c ound
1) as a TFAYsalt (.C2HF302) . |5 Table F-/3 lists

compounds th vver”evfr epared gccording t the
Fxanple. Th ng abbreyi ations wer d |n the
| abl es . C2HF302 %tands for the trlfluoroac tate salt.

Table I_CB N6U14 Ié.z_l_ﬂj-‘ld\l NN HNCNN @%‘IN(; lg\l %2HF’302

Co. No. 68 (from Int. 7c), .HCI Co. No. 69

Example B3

Preparation of compound 4

%
\/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



Exanpl e B4 Preparation of conpound 5 NNN~NH ~ ~ HN O
\N NH A solution of internediate 16 (0.000125 nol)

WO 200DNB35¢10 M) was added dropwise to a 15 soPOI/ERWOEDH63555
HBTU (3 equiv) and DI PEA (30 eqU| v) in DVMF (10 m).
Next, the solvent was evaporé%éd and the residue
purlfl ed by reversed-phase hi gh-performance |iquid WO

M%Q&ﬁé@@ afdthe E&?&Q%Qﬁgéﬁ§ revet%l'd H£s‘8 ﬂﬂ?%hoﬂirﬁﬁm{nce liquid

nmoni um acet at e-buffer) a
w&qﬂwogrm (@mmpnivsn eme- ’g’?ﬂ f‘WidWﬁ’é‘?"o\’! il TEARUStepatifiding
%0083 geof TiAMgerbeycle (@Qmﬁeami) 4) aFablFA faltd.C ;950 he
conmpounds that were prepared according to the above
Exanple. 5 The foll ow ng abbrevi ations were used in
5 tTebletkablists the @emrods thatawiers preparedraecording fto therabaveExaneple.

Sﬁietfon&ﬁhg %threé‘laMr{\J vwré\'use'}i in $hie¥hblks ! déoH)Fﬁ'E"g staNdé\lfdr hdN

. C2HF302
t@:ﬁ‘iﬁ?—fswtat?sahk" H N || ~ N M NNN ON HI\I--~
-NH M~ Nd \ NH......
Table-F-3 ----------------------- L

o . .
............. N*Y—’_ Co. No. 22: F302 Co.
[e]

Co. No. 17, .CzHF302 Co. No. 18, .CzHF302

Co. No. 19, .CzHF302

Example B4
Preparation of compound 5
NN
‘ ~#—NH
= N

|
N A

HN
i

A solution of intermediate 16 (0.000125 mol) in DMF (10 ml) was added dropwise to a
15 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



10 Exanpl e B5 Preparation of conpound 6 H N ITANO N

H N The crude solution of internmediate 21 (0.00025
woeoy/00352OMF (10 nl) was added dropw se to a BOI/EP2006063555

of HBTU (0.00075 nol) and DI PEA (0.0100 nol) in DV

(10 m). The sol vent was evaporated, then this

fraction was purified by reversed-phase 15

fﬂhﬁhnzgsgﬁﬂ[%ﬁﬁ%diﬁxﬁ ldj:éiatejbhﬁeﬁ_ta?& B WRARTPA B“%Eg yielding
SR o R AR LIRS AT EA PR B was

evaporated, yielding 0.0149 g of conpound 6 (15%
P . 3C) . 7/.0 / 006/ 06
M fice 31330280y ) ORI TSP RIS O e
5 dledpliowge Bbieketaryas BBt tablen o CobfiTsGaisas for the
aphLsvhatdiong: were used in the tables . C2HF302 stands
for the trifluoroacetate salt. 5 Table F-5 N* N Nei
I H NDJLNH NN N/ O O N ~A~NH HOP

LTable F-4. . . o e e e e e e e e e e
............ R N B
I\lN/‘—NH .....................
T N A N [
........ 1 T Y L O o
D Co. No. 4 203 230 N NON N~LNH N\
D 01, O NJ~/2N\ rl" y
H
Co. No. 20, .C2HF302 Co. No. 21; .C2HF302
HN‘O“\ Nj¥\
/N\‘( N\> . . /__/\H N
Na N
C AN L
= a .
LY O
N N\\—N/>\H
Co. No. 22; .C,HF30, Co. No. 23
10
Example BS

Preparation of compound 6

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).



WO 2007/003525

Co. No. 26;
NJ-NH N/ O N? -NH,NO

. C2HF302 Co. No. 27 N-N N

N) - NH |

I\Jnﬁu([)\}o!ie!te% salt

Table F_S ............................... _ . _ ......
............................. En"kh"ihi"hbht§h7 e
007/ 003525 PQI#§P2006/063555 - 83- Exanpl 4}%;

Prepar at | chpgound 7 O ~f HN N H s

50l uti on nter ate 26 (Q.00025 [ 10
M ) was ad@ed dro e to a dolution of/ HBTU (0Y00075
ol ) and PEA (0.0025 nol) in DMF (10 . The

50l vent wa evamor ted and thg residue wa Wil ed by

I ever sed- ph 5 perforng
hr.omat ogra ;mh\/ (ann‘nnl um.acet.a

nce liquid
te-huff.er)iO_The..pr.oduct

7

fractions @erNoc | ect ed and |t he corfpolNed2§aS2HF;30,;
extracted as a”f ee base yleldlng 0. 0276 gyof,
uonpound 7 201.9-203.30). T, \Eiam 10 O
~I|N N F N
QS
NH
Co. No. 26 CZHF302 Co. No. 27
N/'\
~ )—NH g Ny ./LNH
/ e

QL

Co. No. 29

Co. No. 28, .C,HF;0,
H

Co. No. 30; .C,HF0,
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WO 2007/003525 . . . o oo Co. No. 70 (frpo1/EP2006/063555

26a) Exanple B7 Preparation gf conpound 8 N1--N ~-NH
NNH N NO Asolution of f“nternedi ate 28 (0.00229
mol) in DMF (100 m) was added dropwi se to a solution
xR Id360. 00458 nol ) and DI PEA (0.069 nol) in DV

, while WO 2007/003525 PCT/ EP2006/ 063555 -84
S tPrépatation of gehipeisldy7. The reacti on was quenched with 7N
NH3/ MeOH (50 m ) and stirr%d for 30 mnutes at room
tenperature. Next, the solvant \as evaporated. The '

residue was purified by r N¥~phase
hi gh- performance |iquid chfromatogfaphy (anmoni um
acetate-buffer) and gquent | y“crystallized from

CH3CN, yielding 0.32 (37%
257.3-258.9 C) of conmppund 8.

LCVS: 99% P, MP.:
abNe F-6 lists the

conpounds that were ar cog¥ding to the above
Exanmpl e. Table F-6 10%ﬂ ~ NH OYNC t i~NC /
HNNH NO ........... NesN o

.performance liquid.chramatography. (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), . . ... ... ... ... .., Co.
No. 31; NVR OK; CHN. OK; MP.: .8-245.6C Co. No. 32;
Nf"a%le:F%SS' 6-259.7C 243 Nl ,---N N '\ /N )-NH

ﬁ//f:/

Co. No. 70 (from Int. 26a)

Example B7

Preparation of compound 8

NN
\ J—NH
— N
\_/ ?
ﬁ{“x
O

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
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.residue was purified by reversed-phase.hi gh—performance liquid chmmato.graphy

(@mmgyium poctateshufon) and sybsequentty eryssallized figu CHGEN, I%ieg&ng 0.328
2367 %; W@@WQEBMQB 0. HBER 3epplcompoppdBar at i on of
compound 9 N-N NN-~-N N W 2007/ 003525

06/ 63555 85 A soluti i,nter ate
(Ris0 B0 tshs e Babo ] o Senrdtteds B abees Bimple
sol ution of HBTU (0.00458 nol) and DI PEA (0.069 nol)
|ﬂbg\ﬁ:6(200 m), while stirring vigorously. The
reactron was quenched with 7N NH3/MeOH (50 m ) and
stirred for 30 mnutes at roomtenperature. Next, the

sol vent was evaporated. The 5|resi due was Nﬁ;gtfl ed by

[ ever sed- phas%IH" erformande |iquid
anmoni um acsjat e- buter). Theg desired!fgacti @v St e

col | ected ind:tbg sol vent was | evapor at d The ®dqueous

concent r at extracted with CH2Cl2. The extyact's
50l vent a , yielding 0.296 &u29% vyellow
Cr yst al S LCVE: 98 M P : 450.4- 252.1 of

Q = +.Ja
UIIU [ oy UTIre L orrpourius t IId.l WCTT

T a4 AR MR Ol MAb e ETR 32 M 255.6259.7°C

f ol | owi ng 243%-243.61G ons were Used 1 n the'tables

15
P

. C2HF302 stNa”ns for the trif|l uoroacetat alt.
‘ d I N"_NH T N-NH

NN 5{3

| Co.No..33; NMR: OK; CHN: OK; M.P.: o .
......... 383 0-2856%C + -+ -+ oo CO NO 34’.M'.P.".239'4-240'9 C
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15

..................... N'"N//N~NHN>-Ni NN/ C
NA NH~J N11 ~/ OCo. No. 37; MP.: 295.8-296.7C

w@&e007M8e35288; M P.: 287.6-288. 7C PCT/EP2006/063555

.stirring vi gorously.. The reaction was quenched with 7N NH3/MeOH.(50 ml) and
'stirred for 30" minutes at room temperature "Next, the solvent was evaporated. The

_Cflammomum acetNat?-btiffer) Tl\}lllgl dﬁsueéi frac’t\*’c\)nMHe colbddd Nd the glvéﬂt was

MP.:
yaporated gl a@ug%ls‘c%cengete s Iﬁxtraoégiswgh bCTWxtract's solvent
Mﬁvgﬁﬁ&% ﬁazrmgremeg Q685 58llow &@staN“hEMS‘.\IQ{%M'P, MP.: 250.4-

d\lgo Q4p: No. 41; MP.: 313.1-314.8C
§r§§/’%‘fnhe3|s of conpound 42 NN N H NO 5
A mxture of intermediate 37 (crude conpound) and

B BEAr-02isR%hdom ugﬁgth'ﬂpévlz éﬁ’eﬁg) atdd r@fng%e"%%v@ﬁgﬁgple
A}{%%lg‘gaét% P%llr%};[l 5 ‘g%fs\l/lgeﬁitl vvastglél\é}san?rﬁﬁég) 2anagllﬁ%ﬁe
rteflusloestatestlssol ved in 10 ni CH2C12/ MeOH (9:1).
Amberlyst A-26 resin (5.5 g) was added to scavenge
acidic conponents and the m xture was shaken for 24

HabtesE-7Fi [ trati on gave the crude product, 10 which was
purlfled by colunn chronatograpy (S|I|ca gel el uent

bJ.LI IVl:‘U'I DU T}, HT OVI UI II97U UJ.(}\ UI

Conpound B from i nt er madi at e 35, L % P) .
Tabl e F- 8N/| 1e. conpounds |t hat vvere|p epﬁre
accor di ng/to e Exanpl g.
NH
O ’r
Co. No. 35; .C,HF30, Co. No. 36, .CoHF30,
N N 7N
N \N/,LNH R =
N__ - /N ci
v/
NH N H N
)'_\/N(\ N\ofC)
[0)
Co. No. 37; MP 295.8-296.7°C Co. No. 38; M.P.: 287.6-288.7°C

I\“NH

=
v

Co. No. 39,M.P.. 288.7-290.1°C Co. No. 40; M.P.: 298.4-300.0°C
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15

15 Table -8 OO H'' [/ HOj// N~/ N"/NH"'NH
NyNH NNH 6 N~ NN-\IN Co. No. 44 Co. No. 45 WO

wQ@od7/008336525 PCT/ EP2006/ 063555 -87 H O OH H Op¢T/ERRONG/063555
~( "I'NH NH Nzk~rNH N/ NH I\I(%\6I NON

........... r~ . .. ..........|... Co. No. 46 Co. No
47 @ N RN N N N NN NOIN N
Co. No. 41; M.P.: 313.1-314.8°C
Bamigle BO T T e P
.Synthesis of compound.42. . . .. .......... B

Co. No. 48 Co. No. 49
~I NNHN),- NH NN N,/

.A mixture of intermediate 37 (crude compound) and. DIPEA (2.00 mL, 0.012 mol) in
-0 mL -of DMF was added-dropwise to HBTU"(0.284 g; 0.00075 mol) in 10 mL DMF.,

-CH,Cl/MeOH (9:1). Amberlyst-A-26 resin (5.5 g) was added te scavenge acidic

""""" &P\é ml}l)?tureswascs%hke%bfor élil hourg.rlFii}lraIt\llorll\l Ié'ave the crude product,
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.

Table F-8
o [o]
N K
N NH N
N - NA
NI\/T Nz\)N/
Co. No. 44 Co. No. 45




] .:NoYszco
NO. 53 0 0 ™vF NJINN/Z 1 /1N \Ar/NH NNHN <~ N

N\, ., N Co. dyonoo4k Co. No. 55 VDZOO?/OO?@@@IO 47
PCTHEP200671 063565  -88 0 /= O Nta. (v NI§ 7/ 1N—)

N

rl

Co. No. 51
¥
NYNH E N
N’vN
Co. No. 52 Co. No 53
0]
nJL\

E 5 b
Nl NYNH

N

Co. No. 54 Co. No. 55
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5 A mxture of internedi ate 44 (crude conpound) and
DI PEA (1.27 nL, 0.0075 nol) in 10 nL of DWF was added

woe@pwsest o HBTU (0.284 g, 0.00075 nol) in 20raivERMB6/063555

After addition, the sol vent V\?Ss evaporated and the
resi dues redissolved in 10 nf°>CH2Cl12. Anberlyst A-26

resin (5.5 g) was added to scavenge acidic conponents
and  the m xtur s shaken over the vveek%
Filtration i mt@crude product, which ST10M
puri fi ed, by/col utmNchr omat ogrgpy (silicd gel, e@ nt
CH2C12/ MeCH, 15:1 tp 20:1), Erovi ding @.021 g of
Conpound (21 % intermgdi ate 42,\ LCMS: 90 % P).
Tabl e F- sts th npounds |t hat wer, repar ed
accordin ibove Exanpl 4. WO 20 N
PCT/ EP2006/ 063595 -89- Table |F-9 N N N \#4 N HN "9
NHLNH. HN N HN N =--\ N21Z) INei/ N

------ Co. No. 57
..... Co.No.7l(fromInt..37a) . .....|... Co. No. 58 Co. No.
50 00 N NN -L-0. ~-Nf 1 HN HNI / NN\ I | '~

N~ NH NN NN4, , N o

60 Co. No. 61 0 N HN NguN HN N J /.

/
/ - NH g\(N\

0]

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,Cl,. 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

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.



WO 2007/003525 .« . o oo e e PCT/EP2006/063555
.
Table F-9: - - - -« o o o i s
............ VRN A A
DR o/ Co—/No\ 62 Co. No| 63 M HN
o NH T \W/H NN I NH NH/[HN Ny 40 N, :
No. 64 Co) No. 72 mint. 44a WO 20 /003525
PCT/ EP2006/ 063555 xi90- Exanplie B 1 PreparatlonNQf
conpound 0 Nné& N~N H ~|[A soluti
nt er medi at :Jp.OOOZS nmoll) in DNF
added drop to""a solution|of HBTU ( . 750 nDI)
and DI PEA ( 897 nol) In DM-](10 ) . U |t|on
he Tr_eactl_e f $ro WS cfl rI%d fu Ie 1aval ||l0 eVaVatl
tenperature B 5 was added and the m %
stirred fo™ 2 hoyrsHat roon1tenperature hen
filtered. \ The fi ate's solyent was ev orate N The

resi due

e ]Itrate

s taken up)into THE

s sol \

. HNArrberI yst TM
A at

Aacr-anha

=N
F-esi- due WS p\l\.l‘{l f-i-ed b‘y’

f.}..ach
T asSTI

] 10....0.hr
Ul UIIII LY Lalll UllCll Oyl apny

over silicaCgelNo.(69 uent: CH2C12/ MeOH mi xtGw.&o. 6The
product fracti were col |l egted and the sokx»ent was
evapor at ed, Hyd g 0.0077 g|(99% by LCm@a/Qf/
conpound 73. Ex he B 12 Preparation
and 75 H,
’ Ny~ NH HN/"
N\/N O
Co. No. 62 Co. No. 63
o
N
I ,’//NH H
HN N Tj
(\ ) E /:( NZN
. [ NH
Q/NYNH g N)\O/
|
N _N
Co. No. 64 Co. No. 72 (from Int. 44a)
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NONI O-N'I NNN NH'NHI iN.O0.85HCL Conpound
74 Conpound 75 15 Internediate (0.002 nol) dissolved

WO pooB35e50 m ) was added drop wise to a m xt UPET/ER1006/063555

HBTU (0. 004 nol) and DI PEA (0,040 nol) in DMF (200
m ). The solvent and DI PEA et e evapor ated. The
residue was triturated under MeOH (50 m ). The

ofesidd gpt e was filtered off and washed with MeOH, H20
am_flg n MeOH again. This filter residue was :

t IPréparaAiog @f usrdpsuniat3CO8 10% aqueous sol uti on

overnight. The 20 precipitgte was filtered off and

washed with MeCOH, H20 and filhen MeOH again. This

resi due was dried (vacyo, , yielding 0.7343 g

(100% LCMS: 96% MP " of conpound 74. A part

of conpound (0.050 ¢ Sy‘Hssolved in 6N HCL in 2-
propanol (15 m). Th i xd soni cated for 1 hour

and then stored overnight f'n 20P7/ 003525

PCT/ EP2006/ 063555 -91 the fridged The precipitate was

fA kéleti@doOhferediatd(inad ( 0G028 ol Him BMF (YO &ll pwagadded BlbPwise to

e o HRIL T B0 APERP neI3HRN Boog3 o35) & v 10 mi. Upon

Rddjsimnathic araction mixtpeuwa si@edforing hodr atodin tenaperatiigo e, CO;
S\Q%slgdh&parglf thé Hﬁ%f?@ésasfti?re(i &2 h&n{’@n%én M0 perhttrDWen Etred.

n ) was added dropwise to 5 a solution of HBTU

(Breddtyztsis sphypyt veasevanapeted.( Shoresidge s fakpiupmto THE (A9 mb).
UpBerlyaeti A2600H (719 wae adddd@ind Medhikitre WAS stirkd 4t@6oth @mperature

AonBer R TR sy ERRLE et rx i AL e 1071,

tand ey Gltratess, sotviertwis dviaporetdd. TheereSidhi¢ was pirdfieddiyash colasin

£.esi S i THE/ .
RGeSO ST LLIEIRS CHECEMI ilkdine) e Mt actions
WWagse seligctedcpng the spbvenbwyas evappratess viekling). 0P HAIVsby FRMS) of
r&ipour@g3.filtered off and the filtrate's solvent was
evaporated. The residue was purified by reversed-phase
hi gh- performance |iquid chromatography. The product
fractions were collected and the sol vent was
dizapplaB&2i, vyielding 0.031 g of conpound 76. 15

Exanpl e B 14 Preparation of conpound 77 N
Preparation of compounds 74 and 75

H H

" "
o¥e o¥e
YOS OO
N N 0.85HCI
Compound 74 Compound 75

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,O and then MeOH again. This
filter residue was triturated under NaHCQj; 10% aqueous solution overnight. The
precipitate was filtered off and washed with MeOH, H,O 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
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rNN INLNI NA mxture of internedi ate (nax.
0.00102 nol) in DVF (50 m) was added dropwi se to a

wa odoawozes of HBTU (0. 00306 nol) and DI PEA (0. OBOGERIN0Y/063555

in DMF (300 m). The reaction mxture was stirred for
1 hour at room tenperature. THe reaction mixture was
concentrat ed and the residue was partitioned between

bty Bilefed) off 28 DR (F5RB! &8 |Y, %Eﬁ{g 0518 g

e@éer i %%%ﬁ‘iec&@%fo@m% teéf?mi‘déd et w5 S

hi gh performance |iquid chronmatography (buffer
NEZbHEEBB13 yi el ding 0.060 g (13 % MP.: 246-249 C
LCVS: 99 % of conpound 77. WD 2007/ 003525
PCT¢ER2I006f 068538d 7692- Exanpl e B 15 Preparati on of
compound 78 Y N HN /N4 \ NyN Crude internedi ate

(0. 00053 nol) dissol veg (50 M) was added drop
wise to a mxture of #BTU ( 06 nol) and DI PEA
(0.0053 nol) in DW oom NH3 in MeOH (20 ml)

was added to the rea onlmetur and stirred for 15
m nutes. The 5 solven v}ﬁsNe pyr at ed. The resi due was
di ssolved in CH2C12, NaHCO3 s rated aqueous

S& k&h’?g’r?ot:’@&nﬁg&i% (ﬁﬁﬁg nq ('(5}3?)‘25 ?ﬁedrlf I\E\I/angg\e(% Hil)tél\bﬁs zﬁfde& QRJ‘E’Wlse to
o s Lot WEEAGD 18 Mol inHMA U ). Upon

;ddaﬁi@ilgxgb mtlﬁng?yd S0 Iﬁlﬁhiﬁ@ at xlgﬁﬁn té%tz'aemte Na,CO;

{28 Was ddesr Firhie Sl 3oL 2 SOy e {iAbtagprg ghen

diiteredh eThediltratels solasntevaspuaatrgdd. Theresidse wastakersup into
OflérlS/M’édH 164 AH%@]%% oH 'ré‘én%QéJaddéd %é&ﬁlegn&gﬁe/%aé-%d at

00% M P. con
§P?Iﬁéﬁfﬂp‘§§‘mbﬁ‘ foas 8%9%11“%68@% téreé oflp aps} e Ailtaate's polygnt was

@Hﬂﬁﬂt@d "17}9: rediddd wh purified My/rébd}bedlﬂhbbechlglgpeﬁ&rr@hwﬁ uid
V\%,tg 8%8p rd gs‘m( giélgt ORbioh® wzzre coﬁec?ed &3 ths M (b9 orated,

yielding 0.031g of compound 76.

Example B14

Preparation of compound 77

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,Cl,/Na,COj solution (2x).
The separated organic layer was dried (MgSOy), 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.
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to a mxture of HBTU (0.000170 nol) and DI PEA (2 m)
in DVF (20 m). Wen all internedi ate was consuned,

WO b@7nemes i on m xture was quenched wi t h NH3/ MeREH/EP2006/063555

saturated solution (5 m). ?e sol vent was evapor at ed
(vacuo). The residue was pur Fied by reversed phase
hi gh- performance |iquid chromat ography, yielding 0.030
gg)wﬂlgé\lyﬁsconfirrred structure) of conmpound 79. WO
2007 5 PCT/ EP2006/ 063555 -93- Exanple B 17
Priegaatafon @f cohpeadpsund 80 HN NH H \N A sol ution of
intermediate (max. 0.0Q025 nol) in DVMF (10 m) was
added dropwise to a s N/é‘m of HBTU (0.000750 nol)
and DI PEA (0.01176 nol() i (10 m). Upon

addition, the reactiomn tur was stirred for 30

m nut es at roomterrpere. NaPCO3 5 (2 g) was added
and the m xture was stir ed oviér i ght at room
tenperature, then filter®des iltrate's solvent was
evapor ated. The residue vva&,{waken up into THF MeOH

A3t e @ OaE ol DY o bkaad G vise o0

ixtiora 0§ HBTRE(0: @0 D6 mudsankli DIPEAS®. 0953 mran)intDMF (100 ml). 7N NH;

|

R PSRl XAy, TRy i,

f%\@m Wﬁ%eme@r@teéo The sgsidpe ared dﬁselvg%mxéﬂz v»d%aHCOs saturated
@&fs%bﬁn@on Wia€ hdddd%ind €A HBE o Binigh ﬂﬁ’roérﬁ:ﬁ@n%&ﬁ%@e The

B 18 Preparatign ound 81 .a
ﬁf b sriated gt B sy eRSHB AT AR aipd o e s purified
| oyt fEashe divatnechasmatograph o er §ilicd gdlg elueit) frams] 09 UsGHp e tb

@%@(@%@WQHM@Q{;%&%@Q% ?h%dgﬁgﬁgtl%qger@”fgﬁected
eyl thewsobyant wapevappyatedr Hidierresiduc veas aryskallizad figms CLIENG brisiding

vm 15137§\{6B"%3 LioMd/e Ghbo,;T0ep. S oby oRt t¥ass. ¢vepNNMRadnARRed
ue was %spended in H2O. The precipitate was

f%“?%? @ BWPPQH@ he filter residue was dissolved in
CH2Cl 2/ MeOH. Silica was added to the solution and
then the sol vent was evaporated. The resi due was

anfdi€B1 8y colum chronat ography over silica gel

t fractions were collected and the 20

S PrMRRdioNRS cEYiphRigatoed. the residue was then purified
by chiral reversed phase hi gh- performance |iquid
chromat ography. The 2 prod racti ons were coll ected
and the solvents merERe apor4ted, yielding 0.560 g of

7
compound 81 (S-confi gcmf*i on) and
N
N

~ Crude intermediate 75 (0.00057 mol) dissolved 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 NH3/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
(NMR confirmed structure) of compound 79.
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0.250 g of compound 82 (R-configuration). WO
2007/ 003525 PCT/ EP2006/ 063555 -94- Exanple B 19

wér@paomks on of conmpound 83 0 H N ~1 NH NNl p¢T/EP20bb/D63555

Internmedi ate (0.0006 nol) was_ _added dissolved in extra
dry CH2C12 (20 m) and degas%ged with N2 for 5

m nutes. 1,3-dinethyl-2,4,6(IH 3H 5H)-pyrimdinetrione
(k gpl ) .and then Pd(PPh3)4 (0.035 g) were added
to the reaction mxture and 5 stirred for 24 hours at
I PdPatAidhOF adriipindd® at nosphere). Na2CO3 10% aqueous
sol ution and CH2C12/ MeOH (90/10) ,were added to the

reaction mxture. The reiMphasi C m xture was
filtered and the precinpi Was Kept The organic

| ayer of the biphasic Jiltrate S separated and the
aqueous | ayer was e TmiecqN wth(3 x 50 nL CH2C12/
MeOH (90/10). The s aporated and the

residue was triturated Wth CH3CN at 80 C for 2

rec at e te f onbl n
TR b bron AnRESERE (AT Aok mAFlTiME o g PR R Hoplise o
G sbBg®ngf HBI (Q_QENZSSO n%)’/qndl\wlfPEA (0.(3086 mol) mcDMBﬂCFmO Upon
N o/ hE Féﬁ%ﬁ(})t?ﬁﬁﬁ&rtg%ag)stlﬁgd ?&%%ﬁﬁﬁe?g‘t rogl)ﬁatgiﬁlb@raﬁi?& Na,CO4

Prepar at i on u
48 |gﬁt~a@ Added apﬁfl@rrn@&rrswvés e%@é ownesbf?s TpEh Semnsratye, thew
nfijeratia sTHetfilfrated solbbritmfas eﬂz@o(rﬁe@ IThémebiludvdas &ﬂdedp intd e

TN 888 ear SRnd R AL OH 5 e Rt it gy Fpcure
rW3s.stifkd et roometempenature foe 24 fiounseTilie msin ves djpteredicdl and tie
rAfﬁ;E‘ F%N’%%'&@%ﬁ?g& 9["11% & m%fg@’dgﬂgg g} r%versed )?hase HPLC.
v r&@ci/w Factiops Wﬁregqvtlle@tﬁ mb%e splygifarvasteyproratetheyieldigen

V@ﬁqpbuﬁdm@lnﬁﬁjcmgobjo/@e filtrate's sol vent was
evapor at ed e 20 residue was purified by

rgverieg]é)hase HPLC, yielding 0.030 g (27% over all

conmpound 84.
Preparation of compound 81 and 82

HO/YW\ HO

NH H NH H

é\ NZN é\ N7 N
200 20

Compound 81 compound §2
Intermediate as a mixture (0.0118 mol) was suspended in DMF (200 ml). This
suspension was added drop wise to a mixture of HBTU (0.0472 mol) and DIPEA (125
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 H,O. The precipitate
was filtered off and the filter residue was dissolved in CH,Cl,/MeOH. 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
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).
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Preparation of conmpound 85 NON \ N~-NH N/ HN II N

w@2doesspedi ate (0.00038 nol) in DVF (80 nml) wesT/apmed06355s

drop wise to a solution of TU (0.00114 nol) and

DI PEA (0.0019 mol) in DVF (80°FH ). 7N NH3 in MeOH (50
m) was added to the reaction m xture. The sol vent was
w and the residue 5 was purified by

rever sed- phase high performance |iquid chromat ography
( Prepastaiod of gs@pieidts3el ution with NHAOAc buffer). The

product fractions were cojlected and the solvent was
evapor ated. The resi dU@Mltl oned between CH2C12
ol uti

and Na2CO3 10% aqueoug wu The separat ed
organi c | ayer was dr( ), Liltered, the

sol vent was evapor at éd _ang_c®- evaporated wi th CH3CN.
The residue was dried, 1@ yYel[difig 0.033 g (23% LCVS
99% MP. 240 Cto 241 C, NVR”confirned structure)

Of e AERRNG 0856 p¥0 AR RAASRA BT LRRAADRIOAREH mi Ay
npound dent ification L

ﬁgeﬁseﬁhw foy» prnues- phS-41 Qﬁr?s‘* (15, %Iﬁégmﬁr‘n@lvb@emone

SYDOEB i X dmdaherxllﬂtﬂPﬁlﬁgmﬁK)}OSﬁ @y evd idgeéﬂ e0the %@btlorﬁmlxture and

aut r umbheat er a n o

R Pt R Pt e SmeSD sl N0, g agpgons

goBbitiohend fth e/ Me@HY(90/POAyerecdddettodhe madica mixture. The resulting

bR erﬁer WBs it TRP ﬁle??&?ﬁlfawgtseﬁ tch'jI‘ 1c la%/er of the

E|ECtrOSF I onizatlon source era
T

drphasisduiraie avas senazaied e thsa@ueon&bagerswmac Wét Pox S0mL
CHYC /e N (9@7&0}1 THe sélmimﬂa@ @vat ralai)&hdl the fdeskiR6 A triturated with

RN B A S b ARG i el s RS P ool vt

rmaeeapititaeltaiacd aliod@ aﬁ‘d diNed, yodding WS 93 g€ A% sLENE : 96%; M.P. :

PR d (@3, RAUR RS AhORRIB? AR RO vi L 2
enl ynx

ters-Mcr omas sLynx system 15

Vet hog | : Reversed phase HPLC was carried out on a
Cl8 colum (3.5 M 4.6 x 100 nm with a

ow Three nobile phases (nobile

I rate
pﬁé@@r%ogg&%ﬂwn@%m umacetate + 5% acetonitrile;
nmobi | e phase B: acet oni N nobi | e phase C
V” ﬁm\a

nmet hanol ) were enpl oye gradient condition
from100 % A to 50% B %20C|n65mnutes to
100 % B in 1 mnute, 0 or

/o)\ 1 m nut e and
reequilibrate with

A solution of intermediate (max. 0.00025 mol) in DMF (10 ml) was stirred. DIPEA
(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 into CH,Clo/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
residue was purified by reversed-phase HPLC, yielding 0.030 g (27% over all steps) of
compound 84.
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100 % A for 1.5 mnutes. An injection volune of 10 uL
was used. Method 2: Reversed phase HPLC was carried

wori7omsas Chronmolith (4.6 x 25 mm) with a fl owCBER200&663555

of 3 mM/mn. Three nobile phases (nobile phase A: 95 %
25 mM anmoni unacetate + 5 % &cetonitrile; nobile
phase B: acetonitrile; rmbl | e phase C. nethanol) were
%Xgﬁ%}o run a gradient condition from96 %A 2 %
an 6C, to 49 %B and 49 % Cin 0.9 mnutes, to
1@eglrdBiohdf Qodpdtindgses and hold for 0.2 mnutes. An
i njection volunme of 2 pl vvas used. Cone vol tage was 10
V for positive ionization 30 and 20 V for
negative ionization nmodes 3: Reversed phase
HPLC was carried out o Xter M5 C18 colum (3.5
mm 4.6 x 100 nm with fla te of 1.6 mM/mn. Two
nobi | e phases (nnblle ase 35 net hanol / H20; nobil e
phase B 0.1 % form c aci ‘ree npl oyed to run a
gradient condition fron?100 %B to 5 % B 12 mi nutes.
Antermpdiate i(Q.A003E| raoly inmDMIEX(80mvavas added droffGviz6 6 4 0Q 8@ bof

OABHET69031 A 0Pl OB A RGP PR o
550 Hﬂ)ﬂvasmdﬁd 0 thegopction mixfprep The ﬁPWﬁﬁltﬁ”aSRV@?(E@FP@ agd thggesidue
pisigidd b %Ue%@d%\i\@tlﬁ h ?é?ﬂm%al%el &ﬁbﬁlaﬂogﬁphp(s%d%d

@%&% ke R

“Phe Brolid Gpgticis e Follgriedang the
xo0B@nt wig evhp&rate)l. Whe kesiluk wag/paaitienad bédwadn @HECl, And Na,CO;

I, S 0 0
SHAEARb U SR RS AR P e, e
Tabicat way evaperaicdand corevirRTatechwith Q:€3) Ehedesidteowad dired,
yéﬂaiﬁ% 0&%3%@3%@\@9 Moo, Mot 109 466 C Mt N Nebiiednfilthed

I'nt.23°1 538433 11 4.0238 21
4?“?2“12922 cgnpound#3. 390 11 3 5.47 516 13 3 3.7 418
14 3 4.32 432 15 3 3.58 430 16 3 3.78 430 9 1 4.63
445
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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

WO 2605/0d3505 26 3 7.63 444 28 3 7.63 430 30 3 FCHEPHO&063555

31 3 2.07 423 32 1 4.99 438 37 1 5.52 493 38 1 5.79
450 39 1 5.45 464 40 1 4.95%64 41 1 5.32 479 33 1
5.46 424 34 1 5.76 438 42 4 1.976 375 WO 2007/ 003525

RETLERRA06L 063555 -98- Comp. Method Rt M+ No. LCMB
43—£E¥TGIH—390——14 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

Sgnethods: 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

%%Pf& 5gradient was supplied by a Waters Alliance HT 2790 system with a
quaternary pump with degasser, an autosampler, 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 ZQ mass spectrometer with an electrospray
ionization source operated in positive and negative ionization mode. Mass spectra were
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.

Method |-

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: acetonitrile; mobile phase C:
methanol) were employed to run a gradient condition from 100 % A to 50% B and 50%
C in 6.5 minutes, to 100 % B in 1 minute, 100% B for 1 minute and reequilibrate with

100 % A for 1.5 minutes. An injection volume of 10 uL was used.

Method 2.

Reversed phase HPLC was carried out on a Chromolith (4.6 x 25 mm) with a flow rate
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 minutes, 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

and 20 V for negative ionization mode.

Method 3:

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. Two mobile phases (mobile phase A
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.



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
wWE7/0635281 2. 055 466 73 4 1.52 431 74 3 6. 42PrCHBP2068063555

3 6.42 363 76 4 1.79 392 77 1 4.32 445 78 3 4.58

432 79 2 0.95 417 66 5 0.5™-462 65 1 5.48 418 70

4 1.98 407 71 3 7.64 457 72 4 2.028 481 80 4 1.893

%hoB3. 1 4.08 376 84 1 4.37 445 81 4 1.338 406 85

1 386,376 7 4.53 404 68 3 4.50.418. 69

Jsgersabpiase HRLCENBS Sried g opriy M- B4tk 188V 48 colimn (4.6 x 50

g oiithar flovet@ghdf BS ndlmein M gradien? agmzm&sa from 95 % water and 5 %
PCT/ EP2006 thod Rt M4 No. LCMB 10
o %“@8%693/3 g"“étﬁ‘? IB?%“@VE 19 457 12 3 6.78 414

5 18 3 4.24 415 19 3 4.5 458
Method 5:Reversed phase HPLC was carried out on a SB-C18 Crt column (2.1 x 30
mm, 1.8 pm) 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 4,02 386
2 1 432 422
8 1 473 390
11 3 5.47 516
13 3 37 418
14 3 4,32 432
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 4.21 301
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
39 1 5.45 464
40 1 4,95 464
41 1 5.32 479
33 1 5.46 424
34 1 5.76 438
42 4 1.976 | 375
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27 3 7.23 456 29 3 7.1 471 Optical rotation: The
wopii7oeds2s ot ati on was neasur ed usi ng a pol ar i NPCEEP2006/063555

[a] D20 i ndi cates the opti cal rotati on neasured with

light at the wavel ength of th9<—i8 D-line (589 nm of

sodiumat a termerature of 20 C. Behind the actual

va| Cemp ) Method Q&E and sol vent of the solution
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pWsE €Il (/P “2.065'”4 ) and configured with a CTC
|v551i w-\|_4 TG oSBT (Leap Technol ogi es, Carrboro,
SA ZQ TS 4>1Ec,trometer (Waters, MIford,
h—giF—orthegenal Z-el ectrospray interface
véﬁp! ed-i-th ORI < é system I nstrunment control,
L 258 ol ion18B8| fA48cessing 20 were performed with
i A% edqrated pldB® ordfBconsi sting of the SFC ProNTo
ftetrd ahd WMAFET ymb9software. WO 2007/ 003525
PAT/ EP2006/4963%3%18 1 1430- | Met hod 1: SFC-MS was carri ed
out en 4§ CH RAIL@BESs Ql43bl col um (500 x 4.6 nm) with a
flpowgzrdte of J1megMd4so Two nobil e phases (nobile
phasgs A CF Mbbigke pjb@sa B: 2 5 propanol containing
0 enpl oyed to run a gradient

g
J
ol 35-

. P93 2P Opy! TETE . !
co|u|7‘1|uu ,‘uuue‘ O iJ 40 % B in 18 mnutes to 50 %
B Hatiestantthorg—p for 2 mnutes. Colum
t eppllatlured wad-5& 1 a19°5h C. Backpressure was

na idod 4t 116/%hr392 Method 2: SFC-MS was carri ed
out_8h 4 cHi RALCER2 QK48 Fol um (500 x 4.6 mm) 10 with
a fldé% fated of {398 /M3 | Two nobil e phases (nobile
phas@ A:] CC2 nmpll.9% | pHEs B: net hanol containing 0.2
% 2- ps ofjy! a8n nep.swer eseenpl oyed to run a gradi ent

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"



condition from10 %B to 40 %B in 18 mnutes to 50 %
Bin 2 mnutes and hold B for 2 mnutes. Colum
WO esp@oBRire was set at 50 C. Backpressure WasPCT/EP2006/063555
mai ntai ned at 110 bar. 15 Conp. Method Rt
Enantiomeric M+ No. SFC- M5™BXcess 71 2 13.12 98.45
457 80 1 9.79 94.75 389 C. Pharnmacol ogi cal exanpl es
C | Cdrbf-| Méthods e ass O In vitro GSK-3 assays were
perfm,nELdLeMs ol E%@'

rature in a 100 | reaction

vo[ upg [of 5 6l | S3gkPH 7. 4) containing 10 nM

MyICTZ, 6120, I iVt bl A1 mg/ m BSA,  5%glycerol, 5.7

ngy 3’“"' =3(3 0 & ‘]9 59/ GSK-3a, 5 M biotinyl ated

CREB-peft+ede—+ M A.r4,r 61 85 PG/l 33P-ATP and a
|
t

SD T Y

A 63‘ b 418st conpound. 25 After one
181 lo rBacidRt Wetd5t br ni nat ed by adding 70 | of
Stiop%i (B 1 mWA#-ATP 4585} ng/ ml streptavidin coated PVT
SPA Beads, HH 14 4DBe| beads were allowed to settle
overad ght ahd fhe raditdactivity attached to the beads
was gounted i n|&.0m craapifer plate scintillation
counter |[ands commeasetl ath the results obtained in a
cont ppl | exper |ment| apthout the presence of a test
conpogmg) i3n order 1o geternm ne the 30 percentage of

—3 T brtTon—The 650 value, i.e. the

neent tra 'ﬁm (M of the test conpound at which 50 %

nhi bi ted, was cal cul ated fromthe dose

response curve obtai ned by performng the
abe\optic SctniibredaGBkasBredasag a poldrheetgr {as]@%?aadloétes the optical

%tféggﬁ fidhsul ?&Rgf?ﬁ g%ﬁfat h‘%%&\@seg% O nffg% Ig‘n)}ofhsgdlum ata

3empw1@m)of\2&| “Ge Behipghtire @iua &@ln@ﬂw Cﬁnﬁ%ﬂ“@@oﬁ/@ldlﬁ@l‘ﬁst ofitjze
20R1G6R Ydchow Rk ERANBRLRERS Spticat Afdkionade mERtondd.

cel lular assay Test conpounds were tested for their
ability to increase the incorporation of 5

14Gémgl pqaps’ ijnt o gleysegention | iving cel | s.solentlo

t hi sNoChpng celfl s (360,000 cells/well) were cultured

i 075 n{ -10fggvEM Regp=34gql§§/51mlsuppl ement ed ppigp 10 %
f etakcal 3 GET|UM —F Yoyl G ysﬁ{p ne and 2% SENEM

o N

C 17/'39lot ‘mﬂséamg)sbthCI (5 VV&SIICIAU \iﬁMﬂ U. O
m O1 —[JIIUDPII(J.L Uul —efea—Sar-t1ie- anu OVl aycu ‘\Nl_t"h_l_—_

m of serum and gl ucose-free DVEM nedi um Then, 2 |
of conpound in DVSO and 50 .tl substrate 10 (3 niM
HECCYEemetlbdd: 5 G 14C- D gl ucose were added and t he
cultures were incubated for 90 mn. Cells were then

%{a[ﬁféﬁleﬁ@@}ts’&:r@ fronB e\:lfgér Iggru(ﬁéﬁg'h\fe%farl@ %Enlﬁs@t co%&st@of a dual

the cel I” | ysat es ransferred bg
@eﬂmpaqomrﬂlgﬂg@ée (FGyl- 1120%?%%11@@ E%i?é‘?f’“dgo’élg? E@‘éﬂ and modifier, a
mliéﬁnal SontrioDinoaulie Ter doﬂ’iﬁm;’;lﬂﬁﬂtmg QDCMZrll Boywvitle td’ri}j&ﬁiturg icotted] in the
C S eci ed _pverni :
SLG0RD 554 2555 MRS AP Rl A, BROUS i

different columns. The photodiode 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
were performed with an integrated platform consisting of the SFC ProNTo software
and Masslynx software.
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15 Precipitates were then resuspended in | m of water
and transferred to scintillation counter vials. and

wo b@7aossont of 14C-D-gl ucose incorporation i ntBCT/EP2006/063555

gl ycogen was neasured by sci n@_l I lati on counti ng.

Scores for the conmpounds accdf ng to the invention,

were obtained at a test concentration of 10-6 M Score

1 = 10-30% i ncrease, Score 2 = 30-60% i ncrease, Score

3 = 60-80%increase and Score 4 = > 80% i ncrease 20
|Mﬁé9—gﬁucose i ncorporation. The follow ng table

[BRO-Miewad durigrarn ea af@HIHAIGC]EIo D <HI Belamaq 500 4 1Homind withe: flow
i nventi tal n it

Jate a(l)rfu.'& n?l@ e p@gsesg ?(?é)?la Sgg&n%g@%:éhgseB 2-
mﬂm@h@n't@mog @ @é&moad@mme) Nere «anlm:d to Okn 4 gradient @ndition

%(?m 40 ‘Vg B4o 40 4/o §7m38 %mnéltgs 14) 1) % 1§-§1 sz?nuté% aﬁlld ‘ﬁoﬂi ﬁ-?orzzzﬁmutes
éizolgmz te@@r%ﬂ@ w setzatéo €4Bsck3>r%aur9 was rraaflﬁtemsd gisl 19
16332633 364442722 94442823 744

2 X 3 4 4
AUBTed SIS i Canch T Bip om0 4 6 mm)
Smidr aflgwgate'of @@niﬁnmnawomle pBasss émSuiber phas8A: €O1 nBibil2 phase
401 %ﬁan@% C&'ltal?h?lg% 2’3%62p1%p¥f§§1é1?e) %ve@@eﬁplo?%d  rin g‘éra?dlent
condition from 10 % B to 40 % B in 18 minutes to 50 % B in 2 mmutes and hold B for

2 minutes. Column temperature was set at 50 °C. Backpressure was maintained at 110

bar.
Comp. | Method Enantiomeric
+
No. |sFc-ms| R Excess | VH
71 2 13.12 98.45 457
80 1 9.79 94.75 389

C. Pharmacological examples

C1. GSK-3 kinase assay

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,O, 1 mM DTT, 0.1 mg/ml BSA,
5% glycerol, 5.7 ng/ul GSK-3p or 0.25 ng/pl GSK-3a , 5 uM biotinylated CREB
peptide, 1 pM ATP, 0.85 pCi/ml **P-ATP and a suitable amount of a test compound.
After one hour, the reaction was terminated by adding 70 pl 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
percentage of GSK-3 inhibition. The ICsq 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 = pICsy
value from 6-7, Score 3 = plICsp value from 7-8, Score 4 = pICsg value >8.
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inhibition of a panel of kinases was assessed using
either the glass-fiber 5 filter technol ogy as
g& Eed Davies, S.P. et al., BiochemJ. (2000),
rassa¥ t he gl ass-fiber filter technol ogy
the activity of the kinase of interest is neasured

uﬁésp&?‘%%uﬁgyﬁgr%rté%é(ﬁfﬁ Hf%ﬁtaroﬁﬁf ta Bglt%éest{)%fh%&?ﬁ}a?gn Wf

remen nase

(- gkua@ﬁean@tﬂéycegemmﬂlvquamﬂﬁ T i, @hand eatls 6360,009 Ceellsvel)

Sk&e Chmired inSO 5 aHR$ MEMVI&J qﬁé@ﬁ&%ﬁ §Qpﬁ<§nérﬁéﬁ VAR 10 Y% Fe¥al calf
oun

b d assfi [ I ter. Det esc tion
AFTU naslegl%%nmde i sodui pw3aE Slig %W & Were Sashed
owitic @5 tnilatfiphosphatedrufiefedadiing androvierihyedtwiéh 1 ﬁﬁeﬁseruﬁﬁhmd

RIS £k Bty hafuirii, 9 R 8tkorBPoscd BB A SR B bstar

- eBMBlidose ax(do(hﬁry it ICoR-gligras were RidedrimdvibPsuleswere incubated
M Ghih, CRUS Wefk fen %ﬁeﬁmkﬂ @?ml%@%@%lﬁ@H %60 finht 3§ °C

(3-nerc pt oet hanol CDK2/ ¢
ARG lysates ek pRstgTed tsd@gvlfe@s&rmta@rrgg?qﬂ ﬂ@iﬁA mg/ml
@Dikigety ad ¢, préleii’ Fely®kinp eMadltion @BR@1 eigfol, Abthl glycogen was

Spli"g%éllia?e ?vegé%gl Sf(? |°§ed f}xe premplyat’((eesdwgrg ré’c\:%\r/ereg %ysctegtcl:'l%ugatlon.
Precipitates were then resuspended in 1 ml of water and transferred to scintillation
counter vials. and the amount of 14C-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 = > 80% increase
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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15

fromhistone HL that is stored in | Ox working stock
in 20 MM MOPS pH 7,4. 5 C3.1 Aurora A human In a final

wo eacdmes vol ume of 25 |, Aurora-A (h) (5-10 nRyT/EB2006/063555

i ncubated with 8 MM MOPS pH 7.0, 0.2 nM EDTA, 200 pM
LRRASLG (Kenptide), 10 mM MyAB2tate and [y-33P-ATP]
(specific activity approx. 500 cpni pnol, concentration

as ion is in
ag After
m ure, the
b of a 3% pfE
sq the—Teaction i
P3 and zfwastied three t
5d bl C a¢Td and once in
dr pnti Ty att counti ng

manfinza ffi nal rea

) Gp- 1P s inc

2 MEPTA, 0.1 ng/ —%

[ w33 -IATP] (spe 4'4\/54 A
a cpm pnpl, concentrat i H——pe—1Fhe
r iTiafed byl the addi heé"gﬂ
m ingjubatfon 1oy 40 m nu Bh
t ) ra‘crﬁjL is stop he—2hditilon
0 76 pripsSpyorj ¢ acid 14 pl—gf 4
t : : ted onto iltéfnat land
Wg m nut es 1\/I_Inf41¢phrri é
a 3 | prior t g—ang 4
S g5 C3.3 i nAShumar 1n
a pume—of 25 |, LinA] (h)
( ?t-eg—mlith 8 7.6l 0 4 nif
E Ftorre—HL, 10 n\ t e #hd 3
[ Hg—activity a 00 épm prol 4
c( petH+ed) . The is?qnitilated
by +he—MATP mi x culdht i or] fdr
4( pber-tejmper at ur e actiZhn i s
st ddftienpf 5 pl o 80 dhos@horid 2
aq 0—gl—eft he reaction is then spotted
on ermBt—and washed three tinmes for 5

m nut es in 75 mM phosphoric acid and once in nethanol
prior to drying and scintillation counting. WO

2007/ 003525 PCT/ EP2006/ 063555 -104- C3.4 CDK2/cvclinE
redkimapeprefitingal reaction vol une of 25 |, CDK2/cyclinE

(e ik 5thnH}HltldnSoﬂa%HQ%tf %ﬁlaﬁ\ést\b‘as&asségl\éd'@:ré dtherth® glals-Bber

A, I.st one cé€tate a
{?iﬂe’ééqﬁ sy asgeﬁﬁféres iby Desigsy$ ?’ye@gypﬁ&/g SO0 pavgp.95-105.
dafieeglbdsaibed ﬁltéﬁteélﬁmll-bgy&ﬂé actﬂ?it? obthedd®ise 0Nintegest is measured

Bl b o S0 B A e s ot
rie gt prevencsof Bp petiolblyelecha TR (TR ) RivoswiryBtion of tha s@ssgrate is

fa € on is
%Egiea{s]%gitﬁg gllrﬁth g§gAdlIFJ%d89 it g@rnﬁg? a% fvivgegﬁg{ "three
times for 5 mnutes in 75 nM phosphoric acid and once
| Deimddveedeliptni or to drying and scintillation
counti ng.

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.
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10 C3.5 CDK3/cvclinE human In a final reaction vol une
of 25 1, CDK3/cyclinE (h) (5-10 mJ) is incubated with

W@ 200mivbIeFPS pH 7.0, 0.2 nM EDTA, 0.1 ng/ m hi sPOnePidde/063555

10 MM MgAcetate and [7_33p -ATP] (specific activity
approx. 500 cpnf pnol, concentlP3t i on as required). The
15 reaction is |n|t|ated by the addition of the MJATP

m ’Effé'n“(‘:oﬁi ogltu)hUUdI.I OT1 I OT 40 III Imngﬁ(s) dl T OUIT

te FATOT TS STURHGH A%Rlﬂdrcnrﬁauéﬂikz' gidﬁn/\

of| oaw%lp- rﬁrca&o&%@mﬁ%mﬁﬁ%C acid SD}kZ!HythQEl CDK8)cyklinefcokbg3s,

I e &etglycanoli1Sngin88A Spot t ed ont o a| PB(B/dyelind3 Chd/cyelinidMat1, cSRC,

hed three times for 5 minute¥Sn 75 nM phasphoric

acid and once in nethanol prior to drying and
intillation, countin 20, C3. 6. CDK5/ uman

f Mhapbsrates f“i%’r‘FS%F‘xSJ ﬁ%‘g dijutedstogyorkiaggie %‘5“ ‘ﬁe‘{ B’a‘fb apart

nfem histonedibihbieid stordding 0x midrivhp Sopit-in20mMOMOREVDHEDRA,

1 ng/mm histone HL, 10 nmM MyAcetate and [y-33P-ATP]

0.

(specific activity approx. 500cpm pnol, concentration
a@ép_Léamr@Me 25 reaction is initiated by the

AH Qi irlaPReaon \hﬁuINQ 6\51' f’s )fxuro‘f\tﬂp@{1 ) '(51@9 bihy 19 theliBited Rith §mM

B‘IVOE’ES’EM:Q?&?M 1%0 Y iﬂ?é% Z@%ﬁﬁ? ) 1 Sﬁf?le’fogicetate

szmkil[yﬁmATRp(spémﬁé actth'ﬂy appoki 500 dp&l/pxhelm capeht@idnas rauéred).
7’l§no Ct]hg rg]%glra?eg(]i%gc (gcﬂ%orbaf{: tgg rl;r|11x rATéer mcﬂgétfo% f‘op40
dnipiuteg aamnstcmpcnamrgtthma@mmns stngpedehy ths addltlon of 5 plofa3%
%@ét@‘ﬂé'ablﬁ%luﬁ%ﬁi@ ;llrbf%ef ﬂeﬁ@ionﬁ@ﬁﬁ%ﬁ Sittted %WPSU ﬁl@e’?mat and

I [ human, (5- IS, 1 ncubated | g
mrveﬁigr D MINiRA EéﬁAlep sphgrigiacidiaad onee inmmethgnol prior
Wdh@ﬁ@a{(ﬁicﬁltlllaﬁdn tounB3E- ATP] (specific activity

approx. 500 cpm pnol, concentration as required). 35

The reaction is initiated by the addition of the MJATP

k2 CRK eyclinB iwagion for 40 ninutes at room
tlﬁ 'Iqﬁ{aﬂe'fd&%n Joh?m{]@iaﬁ %l? F‘J(I:jlgl ééﬁgﬂ ?ﬂ ﬁ@ﬂdrﬂ@&%qqéxiﬂa% with 8

r‘BMcWr$ R%ﬂoh%ﬁ MR EY Gho/ml ]PS@HF Fily 8O M MgHicetats
Q-GW Q‘Qﬁﬁ ZEpLEt/ &%@p@ﬁ&@a %66 cpmAffol \esb&tratibi eﬁrehhllﬁ&ﬁ The

d
Tetsidng) iy g 2ahoR o BRAREAR B AP B Prgp mimues
@r@nmem]mie; theitdaldfign isstoppedsby theadditioalof b @hof @ 3% phosphoric

ARy Slar IR B Gt g Bl afa vaged

pBIsE ftignes qrcﬁ WU A &6 M Phﬁ%? orig agd pnd prge)in mghlanp PIEOT to
aﬁylln %&@mmp@ncgﬁmnfgpm pm)l concentration as
required). The reaction is initiated by the addition
of the MJATP m x. After incubation for 40 m nutes at
r@b ¥ ercbbdiemat he reaction is stopped by the

g(y ﬁﬂa?féaﬁgonSVollurﬂé 01325’3;{? %Eﬁ@g&[l (gpg@@ r‘fhﬁ gs'g&b%&d with 8

on 15t

metMﬂ?ﬁth-bﬁ@ 03 EDTA, 0.1 mg/ml hlstone HI1, 10 mM MgA cetate 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.
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three tinmes for 5 mnutes in 75 nmM phosphoric acid and
once in nethanol prior to drying and scintillation

w@oaodsgs C3.9 cSRC human 15 In a final reactPOIVEP2006/063555

volunme of 25 1, ¢cSRC (h) (5-10 mJ) is incubated with 8
mM MOPS pH 7.0, 0.2 nM EDTAL10£50 M KVEKI GEGTYGVVYK
(Cdc2 peptide), 10 nM MgAcetate and [y-33P- ATP]

( P a approx. 500 cpni pnol ,

u,g.lj]% Vﬁﬁw’iz“m #equired). The reaction is initiated

H}d atfinal aaddldnl \@Ilum)é of 2repMFBRR/¢yicKnE (H)f(5-€10 mUyishadubated with 8

rﬁl(d ?@Zo 281‘11{43%5‘3[3& g{g‘?\éﬂi&opé Fﬁ 9@({) A de?ate and
e{m d’ s“o’i Hit(smmﬁcmtlgllty ariprQXh 800 eprotpimnt, qogcetrﬁr@hors wteq@lded) The
QBARioR i %Qlaftédl Hyetﬁgrﬁddlﬁ'&go% e Thnee AfterBRubflonTor 40 minutes

m nutes in oril Cc I d an once
Bt Fosm iealp&mrﬁgt SFﬁﬁ‘Ctl‘gbiS ﬁt‘iPPi’ 36&}% Pi‘ié ul EE ?ﬁ‘g p%esphonc
YeeR] soluvion. 10Wpboffthergactionas tHeﬁl’SpM&idlmiﬁ) ®P3@A1térmaYesd ¢hghed

(é%ther[%%orl 55171 rrau?es??%? %th(ﬁp?lsm%raw HI?%OI%SI %/éfﬁéheﬂthl fpenor to
ahwng[ayd %MHWPP cowpiegi fic activity approx. 500
cpm pnol, concentration as required). The reaction is

initiated bz, the addition of the MgATP m x. After
i Jdqve humarki nut es 30 at roomtenperature, the

rIﬁ a&Idanbaétﬁ)nSiodlﬁﬂ@df Toyult oeKsddictih® (h)ab-19 hUp{s iAcudUted with 8

PREACRS P a0 ans TR bt i B LR M Lot and
t[iYmPs -A 1] (Spevifieuctisity apprex. 6 pprospinds doncentiatiomagiregwiest). The
| Ba B h AR atéarﬂﬁcﬁﬁ? 5(?11%&’ 6ﬂﬁe TR tAiJg:k 'ﬁ{c'uﬁz{hon for 40 minutes

count | ng | owm n €S provi aes t he SCOOT es
fah foqnh@naﬂ@iﬁswsﬁa% reseien @.Si%@p%bx the aiiiii\ileﬁpf o] of a 3% phosphoric
abidajonfdnalo @l dfakd re@amesitifeatspatbdqfntowpm Mtétsia0nd Weashed

304H o b s 1 73 R aBoreBon 18 G i AgeppLprir o

Srying agd sciB@{llagiOfcowmttingi t i on, Score 3 = 60-80%
inhibition and Score 4 = > 80%inhibition. Cpd. No.
C3.-1 C3.2 C3.3 C3.4 C3.5C3.6 C3.7C3.8C.9C3 4.0
KX6 &DKSAp3f hymgngy 3 3 2 2 4 4 4 4 4 43 44 101 4 4

4n4 fﬂaal‘lreéctg)nzvohﬁnér014254pl4C3)K25/p?3 Shulnah (4-14 U §3153néhb3tea with 8

i 9088ela oDt oimfitans . s gl

Ty->PRATP] (specific activity approx. 500cpm/pmol, concentration as required). The

reaction is initiated by the addition of the M gATP 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.

C3.7 CDK6/cyclinD3 human

In a final reaction volume of 25 ul, CDK6/cyclinD3 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).
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 acid solution. 10 ul of the reaction is then spotted onto a P30 filtermat and
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151122111211 361444331211 94414
4 32127 1444441222 64444442421
wlZo0d/0d35454 4 2 3 18 3 4 4 3 2 1 2 19 4 4 4 ApGBPEPAO6/®63555
4 4 4 312 21 4444312 224444211 232
343211 2423322130525 3 443222 261
343212 272321211 313234411 304
4 4 4 1 4 4 3 12 374444 2 3. 38 4 )
avaphg hrés Urgep or § rgntesings bl pfogphpris agicang ongingngfhagol prior
3o Arvin@ andBtirtilkitién dovhtidg3 34 4 4 4 4 4 2 2 58 2 3 2
1215434 4231112 5244423146 4 4 4 4
411 652664343311 712424442444
a33.8 COKT/yvclipld/MAD Bupary 1 81 1 4 3 433 1111W
2[9917f4ngp?é§gt§)np ‘%Tl[lrﬁg gp@fﬁﬁp @@ﬁ@ﬁc chiprIZ\/IA@l %)(!Epﬂﬁrht)b Pﬁncubated
exanpl es | ow ng’ f or_mul atlons fXIIM/lca

10 m cetate and

pFish M@B%PHc%%b%mM BREA GO0 b pemtde,
[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 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.

C3.9 ¢SRC human

In a final reaction volume of 25 pl, ¢SRC (h) (5-10 mU) is incubated with 8 mM
MOPS pH 7.0, 0.2 mM EDTA, 250 uM KVEKIGEGTYGVVYK (Cdc2 peptide),

10 mM MgAcetate and [y-> 3P-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,

C3.10 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
[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 Filtermat A and washed three
times for 5 minutes in 75 mM phosphoric acid and once in methanol prior to drying and
scintillation counting.

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.



system c adm nistration to ani mal and human subjects
in accordance with the present 5 invention. "Active

wo pgrredisent” (A.1.) as used throughout these ereIVEPB®6/063555

relates to a conmpound of fornula (1) or a
phar maceutical |y acceptable d@86@ition salt thereof.
Exanple D.1 : filmcoated tablets Preparation of

tabl et car 0.A.m xture of A .(100. 9), | agt ase 70.. ..

oo = Do midion, BebeE 2 GatiaibiPriohscorh e ibition
handli Stiofe ¢ >W00hinkitstdrut i on of sodi um dodecyl sul fate
(5 g) and polyvinyl- pyrrolidone (10 g) in about 200

pd. : LEITE 5361’ 0:
and St jvc ! & I|4 - ¥ EreHe 4 - ‘3
m cpeerystiaH iRe—€ H-ulpse 1004g) aind yer-ggenated 2
vegeta il 3 15 ‘?) l5.9 whot-e- vasﬁm xe Wel4 ang >
con regseq Hte 154tab.4 tS552 g ViiRg J3). 06f—talets;
ggc . cgrrfj S q;l 113;1 g Hﬂhsha%rv?‘é :“.gf di;ef N, >

1 I A UT UL UT1 LIL =) Ilyl CCTT T, ,Ul US \J. U) 1T
den %f d etj‘.aﬁuL ('fgﬁ“d):{heﬂ" ¥ 4: atfed— 31 f
sol ptHpn—af—ethyt—getty ose@(Sj HyrBEMESG )5 5
Thep—therg—wet;e—adged M55 el

f\ﬁjg .1-2 I+I"\ .AA\\ h?rt(lj‘,l 1 I2 [ 24f\ 1

1, LF O'ﬂl Ulua._ﬂclz I U|2.\L. ﬁ LILL} }1 ] I"UZyCL IL I'TT1 gl &PUI 1U 1
g) sottenqand—girssgrved;in— 20— dithtofjonetbhane; (757
m T iattq SO utigl W adgﬁdfg th fU|2|b'| 1:||u' 1
t hep—terg were—agded jragngsi ugroctadecgnoate (275
9) , [PoRyvinyt=pyrTgiidgre (% g)zand goncgntrated 5 2
col OT_E‘US‘ﬂSnbiA' T (g0 i) —amygtheg whglewis— 3 2 1
honpyeFat gd-—Thetgbt ey corgs wgre goates wst T tfe
t hus—ofgrarjmed T Xtgre T a goat gy gppar gt us;[ WO
200770133545 PC/ EPZ 0061 63%1‘08?3 Cragmms 3 A
conpowgpd Naving thg fogmulag (1) 3] ¥ 38~ 34| 4 3[4 21
(REM 215 577 MRI) b NP HNg/ N3N {7 55(1) tihe
N oXi O T qrins, [t hegphagmaceti cgl { Y acceptabiqe
addiTizn dJal TS| andzThe s St jeocgem gal yqji SORETI C

f or s Zgnerfeot [ wheglei N3l0 mg[r eppesem s af| | ngeger [T10
1 tjo 435 n [represem(s ag| i niggerafromi tg 4, 2 Z
repfessnty N of C,1
27 2
31
30
32
37
38
39
40
41
33
34
58
54
52
46
65
66
71 2
83 2
84
81 1 4

[[C] Y FEEN QN JEE'Y NN

NIWINWW W W N W==IN

=S =2IN[W =N

N
N
N

AIRIOINIEABRABRNPRBAAPW

PIARIARNPRARAORPRDPROWOINA
EININ 2R AWENOO RO R=2W
PIWWOIN AR ER2INRAARRARNN

N
oD
W
W
—_—
—

oD

w

QINININ[OIN PP ORI W AP PA[PAINW W




10

15

20

Y represents -NR 2-Cl_6al kyl - CO- NR4-,
- Cl1. 4al kyl - NR9- C1. 4al kyl -, C1_6al kyl - CO- Het 10-,

weo klat/ob3580 Cl . 6al kyl -, -Het 12-C, .6al kyl -, - COp¢EEPH86/053555

1-6al kyl -, -CO NRL0- Cl _6al kyl -,

-Het' - C,. 6al kyl - CO-NR5-, or -lBt 2- CO NR6- wherein the
15 -Cl1_6al kyl -l1inker in -NR 2-Cl. 6al kyl - CO- NR4- or
-Het' -Cl_6al kyl -CO-NR5- is optionally substituted
with one or where possible two or nore substituents
sel ected from hydroxy, nethoxy, am nocarbonyl, hal o,

APeGyhpositivadxginpleset hyl sul fide, thiol, hydroxyphenyl,

aﬁ%’@gé\?ﬂ%lfo g&rﬁl}’%rtﬂﬁé’fﬁgffm}%utlc?ﬁ%o‘hﬁ)%ﬁﬁ%ﬁﬂ&able for

Cystgmig mlw_ra@t@@pmym hgma; aqc[@;n)apcoréﬂnce with the present
Ghvdiibky! - NR3-, wherein sai d Cl4al kyl or C24al kenyl is

opti.onal | tuted With one or where possjble two

BT o e oS B s BL Pl ) S o

biormiyla @) or 4 ah&yaceuficalliadckythlolx wdditiGh saltthkteyt. - CO-,

C24al kenyl, C24al kynyl, or Cl_4al kyl -NR7-, wherein

qlﬁiamndt Ddal filgi-caatedctzbigtskeny| | s optionally
mdﬁt(gqa%ttclaré)ne or where possible two or nore

h'éil' Q SUbSTT Tl uent’s; ea pendent |
r Brlé%‘éerﬂft %ﬁrdﬂ%% lacmé? 40 ?3 wf gawﬁQ? &q\y%%wd Well and
Ct?lher@@ﬂtdf Oinidifiéd wth lalsylution GDsstiure dodecyl sulfate (5 g) and polyvinyl-

C,. 4al kyl b | - - . . .
abprtiaal Vi ETRRGE S RERY o TRE ol Bbyder arars vinsgyec. dried
vandisieved again. TRen thespwes added mi;rogrystallinesalbgdoset (10@ ) anidt h
gg@e%en%@(?{lggﬁ]&%ﬁgélgxlg V‘ﬁh%hdﬂfpv(y\%s gl%%é%%%%éé%%ﬁnpressed into

pehietsreivng /18498 Saéﬂets f@@ eonpfiingd) Baohthepabyreinatsdiany
regutiagent s hydrogen C, . 4al kyl, C2-4al kenyl, Het3,

(:f 0( %:i"%é‘i%§ %m’lr%ﬁ‘éﬁ}s :ﬁﬁé? &glrg&\ﬁag%t{/?tharg)? n'g:hlgh)ﬂiere was added a

optition aif b&lylsczdﬂstqse (& @dniCM (d5mdy Thiretherepoers atided BGM (75 ml)

garrrrl]dggfg pr %Hétﬁ}){(%%ﬁ ﬁ(ﬂg@tﬁ%l%‘?e %9@(%&\99@[&3%&% gﬁﬁ olved in
rdigeromethang €150y nTthftt%eaowqon was pddedie the %y_maraanr@;ﬁhen there were
@dé@h&@rﬁ%it&ﬁé&&fé\éhnoaml SOg)abdlywﬁyﬂ dll'db@&j?S\/g)tahd concentrated

ogé}gﬁfal%l@; Fhe Vgla/glﬁhlgﬁgzm P@ﬁ%ﬁe&aﬁlgp é/olres’ were coated
S\wlﬂsthetthusexlbtamddlm1xune iroa codtieg eppoass.bl e two or nore
substituents sel ected from hydrogen, hydroxy, am no
or C1l -4alkyloxy-; 10 R4, Rs, R6 and R10 each
i ndependently represent hydrogen or Cl1-4al kyl
optionally substituted with hydroxy, Het9 or
Cl. 4al kyl oxy; Het' and Het2 each i ndependently
represent a heterocycle selected frompyrrolidinyl,
pi peridinyl, piperazinyl, pyridinyl, pyrimdinyl,
pyrazinyl, imdazolidinyl or pyrazolidinyl wherein
said Het' and Het2 are optionally substituted with

‘am no, 15 hydroxy, Cl1_4al kyl, hydroxy-d 4al kyl -

phenyl , phenyl -Cl. 4al kyl -, C, al kyl - oxy- Cl1_4al kyl -
nmono- or di (Cl_4al kyl)am no- or am no-carbonyl-; Het3
and Het6 each independently represent a heterocycle
sel ected frompyrrolidinyl or piperidinyl wherein
said Het3 and Het6 are optionally substituted with one
or where possible two or nore substituents sel ected
fromC, alkyl, C3_6cycloal kyl,
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20

25

20 hydroxy-C | -4al kyl -, C1.4al kyl oxyC, al kyl or
pol yhydroxy-Cl 4al kyl -; Het4, Het7 and Het9 each

wo0 pabepeassdent | y represent a heterocycl e sel ect eBCT/ERIN6/063555

nor phol i nyl, pyrrolidinyl, piperazinyl or piperidinyl
wherein said Het4, Het7 and -1P8t9 are optionally
substituted with one or where possible two or nore
substituents selected from Cl. 4al kyl, C3_6c¢cycl oal kyl
y-Cl - 4al kyl -, C1.4alkyloxyC1.4aIkyI 25 or
pol yhydr oxy- Cl. 4al kyl -; Het 5 represents a heterocycle
el e I pyrrolldlnyl pi per azi nyl
3? ‘%F%gP&%ﬁ %ﬁ%%%hﬁmf Id Het5 is optlonally
substituted mnth one or mhere p055|ble two or nore
substituents selected f , C3_6cycl oal kyl
hydr oxy-C | -4al kyl -,/C1. 4a|ky|oxy aIkyI or
pol yhydr oxy- Cl1 4a|ky%—, 30 Het 10, y and Het'3 each
i ndependent |y represe t g heterocyc elected from

pyrrolidinyl, plper , plperazmyl| 9md|nyl
pyrim di nyl, pyraz nn1dazo|s ylzor
pyrazolldlnyl |d Fbt S ahd Het' 3 are
optionally substltuQed hydroxy,
Cl. 4al kyl , hydr oxy- Cl. 4aHN pheﬁyl phenyl - C,

4al kyl -, Cl . 4al kyl - oxy- C, 4a| = anino-carbonyl- or

35 nono- or di (Cl.4al kyl)am no-; Het}? represents a
het erocycl e selected from pyrrolidinyl, piperidinyl,
pi perazinyl, pyridinyl, pyrimdinyl, pyrazinyl,
|tm Naxidd ﬁnﬁy |theop / haﬂ)ﬁﬁc&/ﬁﬁbal@'l aeydp tabibesdiitiorsailts aMhe
EP2006 -110 Het12 is
Qz‘énarﬁf SgTe“ %?m‘é F?%? herel™" U dr oxy, C1_dal kyl |
hydroxy Cl 4a|ky| , phenyl, phenyl - Cl-4al kyl -

Gh éﬁﬂegéﬁlts é?lxﬁﬂfe Ghr 14'@&1 KMb 4' n réﬂ?&@nts Qh iftbddr frbm flﬂJ kyl)

an1no- §20 car bonyl - 4 represents a
F@Fﬁ@V%Né“ | ect ed fron1nDrphoI|nyI pyrrolidinyl;
pf p@lr@ént@yNR 2501 6hlk§IBCOFYRY -, IyLEIRKYNR®-C) 4alkyl-, C salkyl- CO-Het",

SRR e B T
su bSCDt-NRedeaﬂh'l-o fiéetoﬂl vl QOB birthtv\:@@NR nwherein the

ﬁ ; b?tg ] %M@t lfhkgle{ %@ngaﬂ?l @’fﬁﬁfﬁy‘*gﬁ gfé&? C(}éﬁéy@ RINR’- is

pol mﬂ?z’é ys-uhﬁfltﬂtﬁ‘ll thh one pp Wkeremoé%hlﬁ ('%'ﬂ qr H’@E"(}?‘@P%eﬁt% selected
cl aifford hydtex & infiithdRyl @rﬂfr@wﬁbﬁyl Tiald) pheyl SREYE mikthydsulfide, thiol,

DY SAER ey R Wb AR oE

O( I@pllekqplts Obrddedard, C 4alklelt Cil-alQIXYy- Géll daLklyl-CO-JGEMalkenyl

12- QI% Q@l@%‘f}’le I% ﬁgf%y ) Het P gr 1%92‘?{1< 512:}81 or gz .salkenyl is optionally
- Hetszbwtmﬂwﬂhme PEWheteressiBle frg OBEIIOF@ylPal? Pybistifuents; - NR

&@lm@@énlﬁsyé diedet Bﬁfd QLalkyiet ) ;a1 SaL k| aRo-8Bb; CJ_alkenyl,

op o b N s S R bR Ronaty

am rsubsirthteah yith dnaloo whenegroegpbie myd oamerqlireda yubstitients;

L e e L
01 @Lskkltpxy-c@lepélmyw or @(Cuua m9mwcar@Yha| kenyl ,

20 %rﬂﬁ'okﬁiﬂ@l 4a‘1]{y1)@ﬂr141% &Mfonng}l (,Mda@)( isibsHifitéd with halo or R

C24ar|e;i><r%spe¥1{ él 62 f su gt?tlu e¥1 w1ﬂ1 orgeI (gr%vhere possible two or more

substituents selected from hydroxy or halo;
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with one or where possible two or nore halo
substituents; Rl represents hydrogen, Het1l4 or hal o;

w2owepisesent s hydrogen, Cl4al kyl, C2_4al kenyl POI/EP2006/063555

Het 4-C, 4al kyl-; R3 and R7 each independently
represent hydrogen or Cl_4al#{P; 25 R8 represents
hydrogen RO represents hydrogen or Cl1 4a| kyl ; |n

I t I
Egpiatyfen hii pqnﬁ C e B Byl ﬁ«rk;rlﬁ He‘*‘,tk |
et hyHet R@a ., HRE-Gnalildrteagh, montepedidenalkyl)ampoeSenatkyl-
hydr f)ror &ené@héﬁsgélﬁ Imbstlo d ¥ nyﬁn FSthere 531b e two or more

|ndepe pyrr ~ pi per |
pi pesuhstitpgats @dﬁomefrcén Rydragen, hpdroxyantipq Qr¢s4aB<|ythcma| ly
sru’oaalulrﬂ%@mmweﬁdﬁdwgr@ Msent Ryd¥8pdn, @HJLEQIEyl Hatt®, Het'-C4alkyl-,

I i
O e B B R R0 S ogponyl-
wher@jsalkeaylshlfonyl-pCi.dikydxyCs.sadiofl andleyylspsibhallysubgituted with

Subo P8 DA po b SR ERACLDSPhBRE AL R ENERER pycrony

Het aseiadof fdeffed@rant |y represent pyrrolidinyl,
m“peﬁ iR amr IR'%éach%féa brﬂi%ﬁﬁ réi};)/éserm@fiﬁi Bn §1acri4ar1@1 &fkionall
% %{ 8+qginally susbtrtuted Wi t
hydrSBkiﬁltutF W,b‘g SRRV ol 6t YOXY: " Het 12 and Het 13
et arbiet’ ﬁacﬂieﬁ@e@bmjﬁlntly 1prafent2xTdroO@ 2l ected from pyrrolidinyl,

E}C/:H OE&%&?}/ 1 plggré;m%l éY" {iﬁt ki rl(aﬁlr fayrfatz?‘nyg‘?@fi’d}%hd]}ﬂd or

tri mwhdmww erpmﬁ@’fdl Rlgthgnd Idct pnep)@tlazalmubw@tpé with amino,
sai ql}']d%x:&Acll ?’dll%@tﬂ}@?@éyl-dMaﬁé}lpsﬁﬁéﬁi %Heﬂ% t‘,h 4£-H\Lﬂla| kyI 5

. ound ording to ¢J 2 wWherein:
r epr%ls@%k cR-Coraleyhr BOBPRE HCT zalr@kﬂregemrsaﬂr% parbony
ragtt ﬁlﬁtﬂia? eddh ivdependens ¢ idpieseNR Retétdcid dejdctedBrdNRGyrrolidinyl or
] ?gmﬁ%%g‘gr%lf?@/ lgéid Hef @nd e_gf’ga_g%: é@}?o%le;@ lﬂpgéti%rlted with one or
- HetwhepopddRBle Wreoranoretshisstituedts  sekeicled ifrom G keukyil,CiNRycloalkyl,
2-C Y/ ) L.s 10
° flg%’{?y%%?g“% %a‘l’lfalloﬂ'}lﬁ4a1§}é}]0;@§iylﬁ¥<élrogp({}lg§ré}r/]lt :
}Eej Het (;?c 49913151,@9 y mprmnt A h@&gr@qyg@ sebggted from
r eprrﬁ@xfpnblsnyag slirfotiginyh @)ipiarazfﬂyl af pbridif- varedr&n |s§m)de'f Het’ and

r e pr %t e%rte é)pﬁ@laﬂllggsghstg?tgé gllltg oni gr ﬁgerleg)rgps‘é@s It]\yg or fnore substltuents
hydrsstpeted fom Gahdkyyl, Cmcymalhyldiydra)t)k(}ua;lk}ﬂa CanalkyigxyCi4alkyl
eacr‘bré,gg%g 2'%%“‘% epresent hydr ogen or Cl1_4al kyl ;

ach |ndependently represent
H%r @@@ﬁerge a hg_ter@qug? selegied frompporpleliiyb gyFrolidinyl, piperazinyl or

i nd p&myr WhefepE£8 IR iPYptioahild bubktitutddi viek okl dtWhedé possible
Lbar e wmﬂ”ﬁﬁw%f%@vgd%%%mﬂa?f'ﬁkf@éﬁr% oY
pi perydraxyyCi-wlkyl-oGaldlyyleuiis halkyitee golyhydroLy- Camdkrl;-;

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, Ci.4alkyl, hydroxy-C,_salkyl-, phényl,
phenyl-Cj4alkyl-, C;.salkyl-0xy-C,.4alkyl-, amino-carbonyl- or
mono- or di(C;_4alkyl)amino-;

Het'? represents a heterocycle selected from pyrrolidinyl, piperidinyl, piperazinyl,
pyridinyl, pyrimidinyl, pyrazinyl, imidazolidinyl or pyrazolidinyl wherein said
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Het" represents piperidinyl or piperazinyl; in
particul ar piperazinyl; Hetl3 represents piperidnyl

waoeoggiopseazi nyl ; in particul ar piperazinyl. 4PCHEEP2006/063555

conmpound according to claim1 wherein; 25 mrepresents
1; n represents 1; Z represeri® N or C, Y represents
- Cl. 4al kyl - NR9- Cl - 4al kyl -, -NR 2-C1_6al kyl - CO- NR4-,

- Het i th
o G Optiofaly Sibstibied \vgﬁ awqoohﬁvﬁﬁi‘?yr Sted
Wi t hhyalnexyeC aatigt-gplpmyk ipbéreyl Cagalbyl- ,rmmelkslﬂmt Ctaainls

sel ergeiélg(gtofsrrg? %\Yﬁw rb?:fg‘h ﬂoﬁ P i ﬁop;(rltl cul ar

el repseseptsroRejerosycis seissiedJeom mo@oﬁaylk pytrolidinyl; piperazinyl;

CINR?M&GI%ZEM pﬂfolm Zzt%ai’@wu |¥ ,mmzbm ﬂazomowlpendmyl

chl o\p/]aerelmselg rtMrlS thwﬁﬁ;/ sqggtltpgagrvg gﬂsegor}%%%ﬁl%iae two or

g14ahb1;el submtﬁahusﬁl@ldc&ﬂ)ﬂqm 35451!43'1! @mga@leaikﬁ hyﬁmqtg@mallal-
re represents

hydre(;'g“‘glﬁ&gotr’@gi ajﬁ&ﬁ%ﬁ}o}?’bﬁg@' e e hydr ggen or

Cl 4al kyl; R8 represents hydrogen chl oro, fluoro or

bZOWR,coM?o&M&Qﬁ%%écB%/l%ﬁ?&Qﬁ/ 063555 -112- R9

represents hydrogen or C1 4alﬁé¥ : I@gtrécﬁlf%sents,
ﬂpﬁ%ﬂrﬁsfpﬁ))l’ né?PrEﬁeB@r b di TRRAPSCN et OF e‘é‘r

pvrrd;;@ésedus AR’ (hltsﬁlklyl GO%IR“-QICIQHIRQF-NR?WLMWQr(ﬂu,llk?ﬁCd) Het'’-,
Het y 55. A
con‘pguﬁd% gb?@qﬂ ]fl%t 'a(ia yﬁ \%erﬁeeltnlb/ y%/o ound is

sel e€CeN r-Gmaﬂlf}’é* IQ‘ﬂO@p)e&‘H@dSﬁ@-tNR]g, -Hret CO-NR Wherem the

14- mt’f fgmh(y13m§qe7ml4~n¥2c?2a112ﬂ e RIReagARE L ALK RICHAINRS Lis

1( 2 thg)(@l;y) substgut]gﬁl %t)hac?glg%?_w@gremsqﬁblﬁ 4wp or more substituents selected

9- I)ézrfro}ﬁgydhﬁx lﬁ)ethoxy, artn;]nolcargogyl hal(zf C{%nopheny; and phenyl;
ERSCEA VI b 151 1 Cralighonr b B oo
X 26presiy) (i3 bt €) «ak il C1L8y110x33- Cles kyh CO6- Gnelkenyl,

%g 32@214'at>{<1_yny°1 2 Ch 4:11&{1113]12 %}?ekdé SHERYZAkEh] AftbRatly substituted

1( 25Yitleserr, vshese pyssje T9v01<2|_r more halosubyidntss- one: 15
1R 'GrepRschds Zixeg’énZQetIB"Qorqm(ﬁazapent acyclo[24.2.2.1.3,7-.

9
&‘ ?reienésll@'k@%en E(tyii?zéi e'l)g Oilfleh 8553 one:
R8nd®R’ k2¢ﬂmdéﬁqnﬂ&1t34repmtmh&p‘eg¢mﬂll4a{1@8 2.2.1.3,7

] dotri acont a-
2373 ?re}é‘és@d%%eﬁio 12, 14(30) , 15, 17-,nonaen- 23- one;
0 Igvdsogpnm 17allodl; Drparticules R aerseseatsy hydspgen, methyl,

19. 3yl br %o op%l‘ ok Zn bhﬁ@&laqg&i?og%ﬁ rheth#Por.ef(y2;/) . 3, 5,

Béﬁﬁmlﬁiﬂn%? Seapn i fen ety brptadmest Py eloiizo. 3. 1

H&' sadHat? aachZchapendmdy aepresent 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
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
piperazinyl wherein said Het'®, Het'', Het'? and Het'? are optionally susbtituted
with hydroxy; in particular Het'®, Het'!, Het'? and Het"? represent piperazinyl;
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1(26), 2 (2 8) 3,5, 8 (27),9, 11, 22, 24- nonaen- 16- one;
14- et hyl - , 7,14,17, 20, 22, 27- octaazatetracyclo[

wad 2003/003525 2 6 .1'-8,12.] hept acosa- PCT/EP2006/063555

1(25),2(27),3,5,8(26),9,11,21,23-nonaen-16-one; 25
14-met hyl -3,5,7, 14,17, 21, 23,48loct aazat et racycl o[ 20. 3.
1.1-2,6 .1-8,12 ]octacosa-

3525k ol Bt e Bl S

[ 20.tBiadapditreR);Gipetidiyl Br pipertaaibgls@herein said Het is optlonally

26 i v (PN

hept aazapent acycl o[ 22.2.2.1-3, 7. - 1 9,13.-.1'-14,18.]1h

entri %Gﬁ%@hd é%cordm to clalms 1 or 2 where
(31 (30), 10, 29), 15, 17- nonaen I\f)ne

gnk rgﬁegts]} grgmes_ggtsib 2‘ prggantssl or C, in particular
o‘f:trqraesamem\mfml@m@sc@-mi 3{&”-00{946&135/1 LCOAHES - Uil piliey]-,
i aco

a( 357 AN sEtfofo 19 Eapl GO e GO g
10 ctihealbylilankepithyR C5(,a MJQN 292 Het'-Cy galkyl-CO-NR’-

hept
19, (ﬁ’%ﬁg@%ggweg“[ﬁh dmxtyacosa (), 2(27) 3, 5,8(26)

X, represonts L) s Hadiiaic Emasn%r &gt K

1 eplesdrs d dir@t b?ﬁhd @15alﬂyll§;éaﬂg}2&yi&§l f;lk]ylﬁNR - X
taaz acycl o - - ept acosa-
e@fﬁ‘}elﬁydéo% é’ég‘%lﬁ 11, 21, 23- 40 nonaen- | 6- one; WO
THeIEMy dREEN BPRAOG/ 063555 -113 i ncl udi ng the

N{z?é#n‘égenftsq{ ogehhél JRERMLEL hJ%Y acceptabl e

|qn S stereoc tally active forns
mAeme@ﬁ%l)/rrapr&&%hmrﬁgew Grallo 1 where said

qo“nné lR?ChnHSR‘%@AcB eldRPerldeaty tdpeeseldt Hylidgkn oF ORm@iklc acid

S

?‘Hﬁléts "@h?“‘l"é’e’i%"“% repsesraARLdingl PRepiding] Sppigerizigyl
- 2 GwHerei8 sdid-Hab torddasm-optionally substituted with hydroxy;

ﬂ&‘ﬁl)e?ﬁés%ﬁ% p@eéz%?(?ﬁno% allyhsubgtitatbaVARAE L B81.0ne:

Hetq rme@tsmq@@é Phpipgiagnyk &y part Py pperazinyl;

I-?ete‘reﬂreseﬁts]@pd ridal PérQigerazinyl; in particular piperazinyl.
1(26),2(28), 3,5,8(27), 9, 11, 22, 24- nonaenp- | 6-one; 10

1,8, 10,12, 17 22 25, 31- oct aazapent acycl 0[ 23.2.2. 1-3, 7-.
H.. 9, 18cdmpduhdh8torfinigtte claow htveherdn;

ol el 1o ey e S b ot r eyl ol
19 reprqsellts -01-@lkyl-NRS -Gruaikyb ptNR o6 asalkyl- CO-NRq- Vet C.¢alkyl-CO-

( 25)NRT 2)7He3 CONIO htBrelrl thé T, 28k fanAeNm —6-19 Bﬁblonally substituted
14- neth 22, 27- he ?zatetra

19 3vith neé)rév e{e ;}%s%); t]Wi‘?e(Blr%(ES 1fuents selegt)ég froI'n hydroxy, halo
1( 2%x pRERT) , 3, 5, 8(26), 9, 11, 21, 23- nonaen- 16- one;

bdts [ P PRI
X’ upBsotsd)4alio] 1 alkyRxy, qr&W @m&efh-lgsa@n@lar propyl, -MR -
conwﬂompbﬁ,@w}g to any one of claims | to 6, for

RSl representsrf drogen chloro fluoro or bromo;

R? represents hydrogen, C;_salkyl or C; 4alkenyl;

R* represents hydrogen; R’ represents hydrogen or Cy.4alkyl;

R® represents hydrogen or Cj4alkyl; R’ represents hydrogen or C_alkyl;
R® represents hydrogen, chloro, fluoro or bromo;
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8. Use of a conpound according to any one of clains 1
to 6 in the manufacture of a nedicanent for the

w@r@vendseon or treatnment of di seases nedi at ed POT/BRDI06/063555

GSK-3 activity. 25 9. A pharnaceutical conposition
conprising a conpound accor dildg-to any one of clains
1to 7. 10. Anintermediate of formula (XI) r X4 P1

4' 0% 5~\2 5z ,,(RL) 6- /N6
ﬁﬁfe?rﬁsq{}ts Rydrogenor €§<143 kAo 2007/ 003525
A4 FRPRR6EE Pip3fazimyl er];iﬁertdmeylphar maceutical ly

A5G Rl PSR, SR ol 17 e B ELAGESIIPALE s optionany

i'sone resen
i nt eybstitited mith hydroxy. m represents an integer from1l to
4; Z represents Nor C, 5 P 1 and P2 each

d dent | t. hyd | o
@dre E&ggg%@y@&)erﬁlrnegﬁgg ggﬁ : OX){n szﬂg compound is selected from the

Cl _Gabgytomsisting oOnyl - or

d- @glhE REALETA %%ﬁb?ptﬁ%g%ﬁ%h[ e 146705 T8 aaheytacoss-
oHZ DL (B ASBCRAIZA 1.2R 23 nofaeis 1 Lxel O198ependent | y

r DZ F@@ﬁloﬂﬂ@f ﬁﬂ:ﬁﬁd 3%1/’15‘[‘43175@@‘7’-1 hydroxy, Cl_6al kOXY'
1d LM%)am no- car bonyl -

gé@f“?@féd é’iﬁ reier Cl_6al koxy-

g {54

(g%a rep reéents Cl_6al kyl
slidemtthyl43,6(7, A, Iﬂﬁbhbhcptaamhtetrecyphﬁé? Bl 6 ~2)60.168, 188theptacosa-
sMbS)tz(Elbeni 8(2%ebace@3tnopmeyeionky or hal o; R20 and

g%gzg 12 %Q%P%%;%g a!? g%%%ii?ez %r%f%é e"fed’]%ﬁ'“g% r}éal 8~¥trltr1aconta-

Heg ?@1@17%@'2'5}3'1%&&&95@5&@%{6 23.2.2R.%nl, Kemyjsphmqrs)chdomacoma-
@(32584, ,y{:sq%m?lzﬁab'ey hs, 1%0%1:%@}3' oRptional'l'y

ere possible two or nore
RTINS TR T L
011(2531,2(2'&)&5/8@@9 112é123eoneqn-ESent;s a heterocycl e
r I [ raz I

°1Ls %%yﬂs fsggféqf?gi 5\% gavézﬁtegx&@%?%n L2 6RIPSTZ|Mose
S %@ ’ ’ Wlaen rl%cycl oal kyl ,
hyickhethy-$5 74104, 1730, 22,2ﬁbctéﬁai@ﬁa09@@12 44l. k%l,6~or~8,12~]heptacosa-

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

14-methyl-3,5,7,14,17,21,23,28-0ctaazatetracyclo[20.3.1.1~2,6~.1~8,1 2~]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-
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-
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~]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-
nonaen-16-one;
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pol yhydr oxy- Cl. 4al kyl -; Het21 represents a heterocycle
sel ected from norpholinyl, pyrrolidinyl, piperazinyl,

woroo7pbpes i di nyl wherein said Het2l1l is opti onabtWEP2006/063555

substituted with Cl.4al kyl, 25 C3 _6cycl oal kyl ,

hydr oxy- Cl_4al I kyl -, C -4 al#yBoxyd 4al kyl or -

pol yhydroxy-C 1. 4al kyl -; Het22 represent a heterocycle
SiB166ing thd NI deT5 RO tHeMhhrm 4R ¥itically dédeplableRidpition £hleydnd the

QfteredthBfdafly Bl veVIBRAEihBrespl d Het 22 i s optional 'y
substituted wth Cl_4al kyl, C3_6cycl oal kyl,

hydr oxy- Cl_4al | kyl -, Cl1_4al kyl oxyd _4al kyl or 30
| yhgempgpdascordingyp claim 1 where ol epragng dseselssteddinnn ghe
to driflberoacetigiaeideselis oy respresents 1; mrepresents 1;
44 G185 8RUS 1N B gheptddz é’t?%c' 88{2@3.1\.‘%? ~.?D§1f%o g a-
: : (B IK |
R Sgear e ST et oy
- 3imdthly k5,7, 16k 1 TAL, 232 kyttaddRiRbracyclok20.8 4 g Senli~8,12~]octacosa-
E)m%m;@,?,g@n),g;ga,qajlzjfgéﬁon%ﬁ-mz.bne; WO 2007/ 003525
- - re S [ O r .
hllf%a&l%‘?ﬁa%?é? RS BRSOt et o 19- dotriaconta-
i HADLRASA DL L 2B ENE SPRaEPTGeMer C 1. dal kyl . 5 12.
Ay nBinGl-58 9 & &7 85205 lbAdadaRubRidN 4.9,192%L, 1 5301 WeBtacosa-
2729 I £ 806) 431 998 Rhadil - Bher Medi at e’ accot ding to
clai’m or

in the manufacturé of a nedicanment for
t Hempthyl 3,417, 6l 1622,2 F-hepttansatetradycid] Eb3hd ds2.6e di~81l @d]heptacosa-
t 2 DLR7)35K8@6),9.41 2V i28ynondéh- I6koned ophar maceut i cal
gg;rpgﬁliég’iclﬁlﬂz’g?’g?{%%g?ggt gnlilnt ernedi ate according to
octaazapentacyclo[24.2.2.1~3,7~.1~9,1 3~.1~14,1 8~]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 claims 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)
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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;

Z represents N or C;

P, and P, each independently represent hydroxy, halo, hydroxycarbonyl-,
halocarbonyl-, C;_¢alkyloxycarbonyl- or C;.salkyloxycarbonyl-C,.4alkyl-;

x3 represents C;.galkyl or C1_6alky1-NR2°;

X* represents Cy_galkyl or C).galkyl-NR*';

R! and R® each independently represent hydrogen, cyano, halo, hydroxy, C,.salkoxy-,
Ci-salkyl-, mono- or di(C;4alkyl)amino-carbonyl-,
mono- or di(C;_salkyl)amino-sulfonyl, C;.¢alkoxy- substituted with halo or R
represents Cj_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”®, Het*'-C,_4alkyl-,
Cy.alkenylcarbonyl- optionally substituted with Het**-C|_salkylaminocarbonyl-,
Cy.4alkenylsulfonyl-, C;4alkyloxyC,4alkyl- or phenyl optionally substituted with
one or where possible two or more substituents selected from hydrogen, hydroxy,
amino or C4alkyloxy-;

Het® represents a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl, or
piperidinyl wherein said Het? is optionally substituted with Ciaalkyl,
Cs.¢cycloalkyl, hydroxy-C4allkyl-, C;4alkyloxyC,_4alkyl or
polyhydroxy-Cj_salkyl-; '

Het®' represents a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl, or
piperidinyl wherein said Het*! is optionally substituted with C_salkyl,
Cs.scycloalkyl, hydroxy-C,.4allkyl-, C)4alkyloxyCj.salkyl or
polyhydroxy-C;.4alkyl-;

Het* represent a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl, or
piperidinyl wherein said Het* is optionally substituted with C;_qalkyl,
Cs.scycloalkyl, hydroxy-C.4allkyl-, C.4alkyloxyCi.salkyl or
polyhydroxy-C,.salkyl-.

11. An intermediate according to claim 10 wherein,

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

P and P, each independently represent hydroxy, C;_salkyloxycarbonyl or
Ci-salkyloxycarbonyl-C; salkyl-;

x? represents -C1_4alky1- or C1-4alkyl~NR20—;

x* represents -C;.4alkyl- or CMalkyl-NRZl-;
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R' represents hydrogen or halo;
R® represents hydrogen;

R* and R*! each independently represents hydrogen or C,4alkyl.

12. An intermediate 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.

14. A pharmaceutical composition comprising an intermediate according to any one of
claims 10 to 11.



