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group, §pehneip e I?ﬂﬁ%l@% Y fhEVREiegT MABRAPKEMINARIP0 56888
[0017}:lescr | DR ﬂ)a@tliUupd'rlgl Ot'h§ pl%gent M%EI&%E %éa@toﬂyﬁlpmy Ihé\tlﬁg Ratrix metallo
le to regulate’the exloreSS| on of certain cytokines.
protelrmm inlybiting propgiaesdn a granglaligy eellrastadiag todlermgilad): oses any
conmpound within the scope of the class of conmpounds
descri bed herein below. SUMVARY OF THE | NVENTI ON
[ 0015] The present invention is based on the discovery
of that MAPKAPKS functions in the pathway that
results in the expression of MW1, and that inhibitors
of MAPKAPK5 activity, such &s




t he conpounds of the present invention, are useful for
the treatnent of diseases involving the abnormally

whe@h/1s8opr essi on of MVWP activity. [0016] The cPopBPRUIF055246

of the present inventiopg may be described generally as
[1,2,4]triazol o[ 1, 5-a] pyrazi ne- 8-yl -anines substituted
in the 5-position by agwaryl and heteroaryl group,
and an in the 8-posithkn1TiXpm arylam no or a
het er oaryl ami no group), [OQX?] More particularly, the
present invention rel 0 conpounds having matrix
nmetall o proteinase RARi bit gnﬂgmperties in a
manmal i an cel |, accordingéta/fornula (1): 4 WO
2007/ 138072 PCT/ EP2007/093946 Z V(X)x U IIW
A

R3~(CH2)m/ HN N~ N, \ --INN-fl RL (Fk , AA |
| (B)b-, EAD)d (1) eimN A and B are

i ndependent |y CRZR'KQNR' oxyigen or sul phur; AAis
CRR or N, Dis C=0, QRe® . Eis NH or CR'RS,

when k is zero, and is NH or a, when k is one; F
i s sul phur, oxygen or NH; Jks oxygen or NR U, V, W
and X are independentlymcﬂg; or NR'; Yis CR" or N,
Z i s hydrogen, am no, hygtoxya | ower al koxy,
carbanoyl, carboxyl, SRRz, IRNRRz, -

NR( CO) (CH2) d- Rz, - NRRiB)b\{EQ)(DQﬁ?z, - (CO) - NR( CH2) d- Rz,
or NO~(CH2)n Rz /N R is~independbntly hydrogen or

| ower al kyl ;

wherein:

A and B are independently CR2R”, NR”, oxygen or sulphur;

AA

= T

is CR2 or N;

is C=0, CR2R” or NR”;

is NH or CR”R6, when k is zero, and is NH or CR”R6a, when k is one;
is sulphur, oxygen or NH;

is oxygen or NR;

U, V, W and X are independently CR”R7 or NR”;

Y

N

R)!
R1

R3
R2

is CR”orN;
is hydrogen, amino, hydroxyl, lower alkoxy, carbamoyl, carboxyl, SO,Rz, SO,NRRz, -
NR(CO)(CH2)d-Rz, -NRRz, -(CO)-ORz, —(CO)-NR(CH2)d-Rz, or

S\i)z/(CH-z)n—Rz

2

is independently hydrogen or lower alkyl;

is H or forms a double bond with an adjacent atom;

is H; R2; or lower alkyl, lower cycloalkyl and lower alkyl-lower cycloalkyl, optionally
substituted with one or more R2;

is H or forms a double bond with an adjacent R”;

is H, F, Cl; CN; COOR4; OR4; C(O)N(R4R5); S(O),N(R4R5); lower alkyl; O- lower alkyl;
NH-lower alkyl; S-lower alkyl; COO- lower alkyl; OC(O)- lower alkyl; C(O)N(R4)- lower
alkyl; S(O),N(R4)-lower alkyl; S(O)N(R4)-lower alkyl; S(O),-lower alkyl; S(O)-lower alkyl;
N(R4)S(O),-lower alkyl; and N(R4)S(O)-lower alkyl; wherein each lower alkyl is optionally

substituted with one or more of F and CI;



R'" is Hor fornms a double bond with an adjacent atom
Rl is H R2; or lower alkyl, Iower cycloal kyl and
wo omenssalkyl - | ower cycl oal kyl, optionally subBCT/EP10T055246
R4am¥k§5e9ﬂ%xﬁﬂaﬂyre R2; R3is Hor forms a double bond
an adjacent R'; RRis H F, d; CN COOR4; OR4,
CHQ)PN((FM RE Yloweg( @}QNQMRS)/CIOEHJ@(AB pr éﬂW@y | alkyﬂ}loWe@ Vg@rploalkyl optionally
Yiratod M bR ol 8 cnan! Over al kyl; COO- 1 ower
%f@max)- ower al Kyl " (O N(R4)- | ower al kyl:
R6 szs@ymmammmﬁroaylkwbanemwmy SOGAIRERs| #§P)-OR; or <(CO)-NRR’;
Ro6a S{sq)\% élowerlov@érka)ﬂlomé)s&g)lo ltﬁ\ﬁﬁ roﬁgthé()!yr or I}{gégﬂa)els(x@)lzché %Yfﬁgent be -

al k and N(R -Tover a wher eih each
a(G@R i -NRépHROal dng forgyhBtd erﬂxel@emh’@tf hetoreyche ring fuéecbtfo the ring to
aggwﬁhy e W0, 2Q07/ 138072 PCT/ EP2007/ 055246 R4 and R5
are In ependent1y H F, d; or lower alkyl, |ower

R7  cipdndgadnleptly Wdrogm\MO@n,HWerlabvk¢r le\yferla&amyl optionally
s

Rz ch?gllogéﬂ: ?%vrﬁwﬁ%gl q’?)gerr g)[}(f}w gjél érﬁlosw’éra@gl }gg)ydﬁl 3 S&grazol -4-yl,
[\RFQazo 2(}@@} leRrr a]é;y lq\x@o)l].kmgd phenRb 4 -lpwerpky! perroligin-3-yl, pyrazol-4-
| ﬁmﬁﬁaﬁh Iﬁ%}()r %[cﬁi‘ gl sxPoEtitﬁtEdJ g{, %H@BP&}S% ofq{ydlto%le‘éulf f%% . mono- or di-
alofjexadkybpming, x aﬁ@@méyl hbw;er oegkenqyb rlowigy fa}@éd +h:vdtf¢1<ef -phenyl,  3-
r hrﬂﬁoﬁlgthylmnflh ld;\xl;%:?)élk?f ﬁllfg%f] QIIOX%ZEIII(}%&I{HH Sﬁ%' 3yyl 1H-indol-

rogen, ogen, | ower | ower al koxy
h%ﬁl@g@ﬁwhmém%r aIkyI | ower alkanoyl phenyl ,

R and %{th%{eﬂngy be QMHR‘?" T E&I@R)?’ a,Ylh forR]y { ﬁ;eo& & Ybmber heterocyclic ring with
pyrazol - 2- ‘oner [ ower al kanoyl, phenyl,
1the pikkeee tky‘{hlobyh%’@rq 'ilﬁﬂﬁ\eds yI pyrazol -4- yl,

Rz an(pﬁ’y f%é@dler%l%lbe QicHIYH, iy %Cﬁﬂl )S u gﬁ& Foh LG e RY i@ B R Seyclic ring

I oX am no, nono- di - | oweral kyl am no,

et iomio e o e ey Rafoyed | over ol eyt
b and (f'argfﬁﬁllE&)ﬁéfenﬂpg%y mr&ndeﬁ%l@%ﬁe@ﬂbgpgqyﬂ | ower al kyl
fonyl, 4-di | oweral kyl am nophenyl, pyrld-3 yl,
leO%PLlndol 3-yl, morpholin-4-yl,; R and Rz together may
mlsogpl-(mR)q T- (CHR)r and forma five or six nenber
het'erocyclic ring with the nitrogen to which they are
n and hygp deependently fdl ®2:t oget her may be - (CHR' )n
qand NZE {GHR')p-, and forma five or six nmenber
heterocyclic ring fused to the ring to which they are
xiso®@dhded; b and d are independently O or 1; provided at
| AR Ehe %Fb%lsgg tth a? [easq ohesof]RJ or lf{z 1§0t96r%an %ydrggge?loo ri; n
and are independently 0, 1 or 2; r are 1 or
oraphzﬂn@@eut@ally ageepibleplt, Hiy‘ﬂrhfé sphvaigios prodiug reaf | east one of

7 or Rz .
1 Rfoth Ff 286 formula III:
100 sﬁharnaceﬂi%cg{Psftegﬂgtaﬁﬁé g%l%“mﬁggﬂhaumnh t@é?@“ér

prodrug thereof

NHR,

N\
~N_ _~
N \T/l\R1
R9

(I1)

wherein
R'is H, or substituted or unsubstituted alkyl; and each of R® and R’ is independently selected
from substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted

6



[0018] Anot her aspect of the present invention is
conpounds according to formula I'll1: NHR8 Nzz~ N ~\,N
WwWOR2007f1380RL R9 (~) wherein RL is H, or substipcit/ge2007/055246
or unsﬂgsﬁfﬁ%td&lugtﬁ)gnt@ée{fﬂ un lettﬁépﬁhté?r)a 809Qgh§%aée§tically acceptable salt,

I ndependently se ecte from substitut
solvatqmirsisty theyeadornd yicTeompmers. isosapissvarianis e toronmsiieed t ut ed

t t 25
0013120 OO eoAPRAD B RO AARITE . s s
substitgted omnswistiuted tedopeey e rpdehyxy], sobstialtqﬂrmmnalb@mted:mtehxl substituted or
unsubs?iﬁl‘fe%pgerg? &%Lthﬂted %9' ﬁﬁ@ﬁb@tltﬁ{ed n‘%ﬂq{léﬁg %r gu%gtttut%? dor unsubstltuted
stere

mers, 1sotoplic varia t aut oners
pyrazificQ QubSfituted oowe‘ulestrblmdl pmafnle supititited espedistittied pprpde ardisﬂuba‘tltuted or
unsubsfn%ﬁe'ﬁ‘ﬂn?da%dé R8 is selected from substituted or
substltuted cycl opentyl, cycl ohexyl, substituted or
Hm20hnsubsh1mthMo®meMyWM1sub&notmhmmnmwfﬂumsuﬂﬁtRhﬂﬁb&k Et, i-Pr or
CF, pyridyl, substituted or unsubstituted pyrimdine, and
' substituted or unsubstituted pyrazine, substituted or
[0021 NS ubsti dndteatodiment okieh regigtrss bdrapornldsaif fammski bR tisited
yrazol e nd substituted or unsupstituted im dazqle.
10022880561 AP sdeghp ol e IWePtl’Pnrrégﬁéé‘t QPR ERALE by formula
IVa, IVQIVYbarMd: 1, R is H M, Et, i-Pr or CF3. [0021] In
one enbodi nent, with respect to conpounds of formula

L1, R is ke [0022] gAnot her Aaspect @f), the @sent (RBa)n @
i nventd Lfelates to c@mp uhds’ accor di to r mul a

IVa , W, or IVdM(Rsa)n , "ﬂi%e%n L~o \(
Na ~ "] Ny ~ H NX L H'H NL

NN~NNrNNN.NNNNNNR%39R9R9 I N
I I vd and eihh L is a bon Nco q i,
< H)(CH2)m-,N0t NHCO- ; tﬁl(&/g cript m@;?%
el geted from 1-4; the ringPlss tituted or Re
unsubstituted het er ocycl oal kyl ; the subscript nis
selected from 1-4; each Rla is indépendently sel effed -
from hydrogen, substituted or unsubstituted al kyI
al koxy, ano, carbanp CHO, and hal o; and

OBk 3o G Lr et StRUTKCag o NICO- e subscript m1

is selected from 1-4; the ring P is substituted or unsubstituted heterocycloalkyl; the subscript n is

selected from 1-4; each R* is independently selected from hydrogen, substituted or unsubstituted
alkyl, alkoxy, cyano, carbamoyl, CHO, and halo; and R’ is independently selected from substituted or
unsubstituted aryl and heteroaryl; or a pharmaceutically acceptable salt, solvate or prodrug thereof;
and stereoisomers, isotopic variants and tautomers thereof.

[0023] In a one embodiment, with respect to compounds of formulae III-IVd, R’ is
substituted or unsubstituted aryl. In another embodiment, R’ is substituted or unsubstituted phenyl.
[0024] In a one embodiment, with respect to compounds of formulae III-IVd, R’ is
substituted or unsubstituted heteroaryl. In another embodiment, R’ is substituted or unsubstituted
pyridyl.

[0025] In a one embodiment, with respect to compounds of formulae III-IVd, R® is selected
from substituted or unsubstituted phenyl, indolyl, isoinolyl, pyrrolyl, furanyl, thienyl, pyrazolyl,
oxazolyl, and thiazolyl.

[0026] In a further aspect, the present invention provides pharmaceutical compositions
comprising a triazolopyrazine compound of the invention, and a pharmaceutical carrier, excipient or
diluent. In this aspect of the invention, the pharmaceutical composition can comprise one or more of

the compounds described herein. Moreover, the compounds of the present invention useful in the
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unsubstituted aryl and heteroaryl; or a
phar maceutically acceptable salt, solvate or prodrug
wo bwrasfo72 and stereoi sonmers, isotopic vari ant BCERP2007/055246
pharm&c@ﬁ’t‘cgm&ﬁp&snﬁﬁse %Ild t[thQ[?eﬁ‘J nleﬁloas Ql%%lo?éﬁbﬂgélﬁe Qlte al‘f\'I ﬂhgrmaceutlcally
respect to conpounds of formulae -
acceptahihastpirapated dndwsedinsubst i t ut ed aryl . I n anot her
nmbodi t jet -
1002750 5a) Taner St 3t BTSNl /B8 ! BB M pound in o
therapeytic frpthwd] @ phalthicettigd] car@opigon, gmcbglmmaml@du@rof such composition, useful

for the%l%st ‘E $ft £ 1'111661@{;1 n‘n%aggln, %gl%?:&ggl/eigg&tﬁu n!z %?ﬂ%‘ ;ﬁ)alg%glg%rz diseases

tuted or unsu
charaC@nﬁwmf e malyphatiix metgkb@prtotem (YBvipio @n@_ﬂ gr MitogeorAvtivael Protein-Kinase
A prdid ik Bkaepk8Hact BUALHLRY Dt ' icul
Ctlvaue Ids lﬁ)éé{t [ tnggtgeeg%Mﬁelr@?, %?%ngii@{&w}sgm ne‘gﬁyﬁ%,% apylr‘ltlrlsoﬁﬁ),ls @ particular
exampfeurfangt disdabiseRyi$ inveyioaabb ytlates wxaewbsgt for dlmdprefrirapoloy khe present
com [119&26] In a further aspect, the present invention
po o . . S
provi des pharmaceutical conpositions conprising a
[0028} ri az odeyolazdtmzmdcadmmmgmjwﬂﬂfbetcme appaentt to aimse siiledain the art from a
conmdgratlonnafct%gtel%lﬁu?ng] %e\%/%fl:e] ec{eécrlp{( (ﬁ cﬁﬁp&ﬁ%gﬁ?w%lgeq rencle n[o ttgel §ollowing
111ustra¢1@mhawmg$ on can conpri se one or nore of the conpounds
descri bed hei3 5~Qf the
present inve ] , 71138072
[0029f?£g55§007/r£t53§3§h18 ar g? %l\'{%siIéd(rl:eestﬁglgg?lgs%oléélc%paiffaepeglces between a
healthypjoaut afabtﬁaltolfeawmnermccept abl e as prepared and used.

0030 0027]F ot%er a of this inventijon rel at ef?}%{\’ﬁ) |
se of "EHE prese lscC ?Fbé]&‘h“és [ THCTCHHE FEBERTR ddm synovia
fibroblastPifiggarareitt ¢ye@lines GRPIOS ihirimagnhrihfis m{mﬁg@ct ure of

uch composjtion, useful for the tre ne

10031ﬁ. seasB€Te% ol vi NGS ERPR shmidhegtose-daen Telﬁlrlll["]‘élﬁ? althe G -o-based

trigger@iuédd cR@Edsiod Bk BIMP1HySHASES kn&ﬂﬁérﬁQhﬂaﬁﬂuﬁzItb@ cBdhpound.
abnormal matrix netall o protease (MWL) d/ or

[0032}1 { ogeKignrad vat edniPEY B the Fededion, Aéfhie\%’(t%l lepplopfdhg expression of
MAPKKUERESE SPs hyMARKARKT Ihea6lld Wikt Xd-siRiNAMIKG Rargdigy mtp%:chs

arthritis (RA) is a particular exanple of such
[0033li seasBigurethi s i hiiegeariohons die redsptipned ‘qoplsx digsass aadupesk lovels of

MMP1L &Ere?s‘ic%%rs?ﬁs b9 Rb-sIRR&\ PRETERL N @PA@I@M‘I&S [ 0028]

er objects” and advantages w becone Tqf())parent to
t hose skil |DJ:}TAILEﬂ)nBES.€RIR1}IQMQFTHF.nHWW Mn of the
Defini@fhgUi Ng detailed description, which proceeds wth
reference to the followwng illustrative draw ngs.
[0034BRI EF BhSCRIcRTIbOR OF qm@om\/\pmwe@@@mcomrpwm@s Jcontaining such
Sind! B B §idlkon have th
compe gt SRRLATLERAE LSRR 09, SRSl FF g fogg v e
followi:mgtm@mpgs Ynfx@8 ofherfviisg uirdecaged. Tthqhgulc} hgp be gmdgwg)oﬂ [t any of the moieties
deﬁneél Q&ﬁ?%@l@& ﬁ%}p Fbgss%lbs%ﬁht&if WW a]' %\1% YR %Mﬁs uentg Q{doahtaﬁltesrespectlve
triggered wth cytokines iInvo d I n rheunst ol
definitigns frei infegdqdatiohiotladpy such GOBLuted lgglp@esswﬂhnh |t1§1rg$ca]pm Byhweys of non-

limitin% 'E?angagr ?13@%3%@@13&% )r(ﬂg E{chfld%'ﬁ%gl%a‘?m& s ﬂ-ﬁglgy agl%sﬁgmo) _CN, -CF,

-OH, -8)6ih.-Gorffd dieemvilt 664 elspbUnd’s AflogB 2yl Fan@ dr@i-ds alklsﬂﬂnsntg dt should be
Q kL e« g e . .

fuﬂhelslthg%togéﬂ hal L{QIIII\AA&P%XB% %n? é@i&&ylclﬁh F@\f@dmder@ﬁ fntlt?tﬁléangeable when

expressi on o nfection o
usedherein]l s with Ad-si RNA virus targeti ng MAPKAPKS.

[0035] "Alkoxy" means alkyl-O-. Exemplary alkoxy includes methoxy, ethoxy, n-propoxy,

i-propoxy, n-butoxy, and heptoxy. Preferred alkoxy groups are lower alkoxy.



[0033] Figure 5. This chart shows the reduction of
“conplex trigger' induced levels of MWLl expression
W(byooﬂissoby an Ad- si RNA virus targeti ng MAPKAPKBCT/EP2007/055246
TAI LEDLBESCRLFHL O AN G 119D Squt 2
10036 034] scr%‘1 ﬁ%gﬁ gﬁgoﬁ%%un T rnacgutpc%?lt 0 carbon
atoms.c Bwpﬁqmdtaﬂ@h Basclotwt '«zhom hgcaghwohitonso nMowmjsfelamjls fevdiediy 1. oBranched
t
means 51 O R R OP AR Bk ATROS ARTRT 28R 5 b S i iy
chain.j ndi cated. It should also be understood that any of
he noi. s _.defined r b e _subst |
[0037fM th a \%g( I? él ino of it S{k?,][ﬁultein t ?re errega%ﬁﬁ/tf anfhIo 15 é lgfgkyl amino.
Examﬂasmeﬂmnmm1ndmkﬁnwﬂwhnmxameeﬂmhemmed to include such

10038F 00" | PP At i UaR i T SRER R EheRitge. rofomed

gnmmﬁn@mkhﬁmﬁmmau@hmﬁBmﬁmmaﬂﬂ chl oro, bronmpb), -CN, -CF3,

10039, CRPOTE g g ke r&ﬂ%ﬁﬁgmﬁﬁy %ﬁlogﬁroﬂkoﬁ Jueforted groups

mcludé Mﬁahﬁ&leth@%ﬂ%h@ﬁﬂo;ﬂlhahylt he ternms "groups" and

“radical s" can be consi dered |nterchangeable when
[0040],seq nerBhery Ipraadp! esgrk siegns modssalkyleie: ef C@WOHW -COO0-
group.al koxy i ncl udes net hoxy, ethoxy, n-propoxy,

| - propoxy, n- butoxy and heptoxy. Preferred al koxy

[0041br oups (éqn@)op@%ee hi kpégé;?nt igvapip B Ed tQgrRkent expressions, are meant to
embradd QB&%S’@{AQZ{ %gﬂQI il (QQﬁﬁls he@élﬂﬁéfore ABAMRd, SHE@ &Bltess‘ﬁfn includes the

branched al i phati ¢ rocarbon having 1 to about
prodrugg thsgrharmgpcegall ymceﬁfpéa%}eéaltwwhe peluates, ¢-8. Bybes, mere the context so

permit€ agﬂa%ﬂa&ence NoherRERHE! % BGhdr %r Jl&\m%& ti2hlsdes aﬁraenaae% meant to
means that one or nore |ower alkyl groups such as

embra?%éh%walts é@%iﬂ”a@ﬁa vEreEspls canexpotrsEHEd to a |inear al kyl
[0042Fha; n. ﬁ;@@e@ﬂm ﬂaﬁé’émdéﬁ’@n@% exPRENS. al kyl -NH-. Preferred

amno Is am no. Exenplary al kyl
HNM3hn1no Pﬁdﬁumé@ﬂmﬁnhwtmﬂﬂmﬁoahbﬂebhvmawnwb> [0038]

An1n01% alkan
[0044] , )E (])geen meei:r)lr g%/ ehre rcg‘égxt of a 'gabsauen that Vﬁf?s present a% the compound

ower groups i nclu
mmnwamhmdahhamhyMsan@padmm@ametyI [0039] Carbannyl | ower

ans, t he radi,ca
10045y s LTRE RIS AP BT BYIE Ry T S e B yFST Ryfeons froup R
CO- v{lﬁ&él()iepre@ﬁrsmdmyerlanwegro@ kyI ester nmeans a | ower al kyl

10046 S o e SRV Rt BELAIP 6roaen it 1E, Bh Atoghaythat may be

snmgﬁx@ﬁﬁﬁ&mons are meant to enbrace conpounds of
or 111) as hereinbefore described,

[0047 I C h el,@b@é §]§P)8’ meaRy @@@O?trﬁecartﬁpémdg a lipgpg alkyl ¢hain that may be

stralghp&adramﬁaiugﬂdqadth%oa@éa&;@taabkﬁgeﬁatbhls and the sol vates,
hydrates, where the context so permts

l0048}s| m i | arlayer pliybrulphorarpide’} wofesy We%jloateeékym% ef syphopgpide of the
formulh DEY,NRPRAB YR+ RGdrEEAI N RRker iRy MBARE 1edsPoncBDIE AR alkyl,

thelr salts, and sol vates, where the context so
[0049ber i t sProphlsqu me@ksmleeeéme tken{on fis PErYeSigB Aby discase.

[0050EXpr eS&d Qe [ngeg Ig)_ﬁlll %08 Y AITJ‘]%%&HPOHH& 305 ih URY 91’&7?]1’1'[101’1 with

hl or o, br ono, rogen” neans In
one orcioere eﬂllverefrmaeoslsrbsﬂhtsuélmwai lgsbciatigni igclpdes dgdrogant bonkieg.  In certain

instance§ TR Q&Oage will be capable of isolation, for example when one or more solvent molecules are
incorporated in the crystal lattice of the crystalline solid. "Solvate" encompasses both solution-phase
and isolable solvates. The compounds of the invention may be prepared e.g. in crystalline form and
may be solvated or hydrated. Suitable solvates include pharmaceutically acceptable solvates, such as

hydrates, and further include both stoichiometric solvates and non-stoichiometric solvates.



position and also includes its isotope, deuterium
[ 0045] "Lower al kanoyl am no" neans an am no group
wowdh/1z807Dr gani ¢ functional group R- CO, wher BCREP2007/055246
Conveﬁt%ﬁﬁle§(ﬁ%§s ffillcllu@e’v%rate@l eﬁﬂnog TR ath(P gﬂ@]the lhpél\et[libr@iloﬁ‘y Irepresentatlve
means to about carbon’'atons in a |inear
solvates fgiugle ﬂlhfh@tem@larb@tes@m* aieghrolaes. br anched. [0047] " Lower
| koxy:
[OOSIEI Kyl %L%Fﬁﬁ&? ;‘rtnEta?TlISa g{le %{)l?lgdl’rgg&paé asnlghardnl)femg{s replaced by
anothetﬁtamorrsmblmnded by an oxygen atom [0048] "Lower al kyl

ul phon mde ref ers oalo al kyl, am.de. of
[OOSZE hoﬂ&g n‘[])hanaml ¢ trre?ers 1{ g Zrqup o §&1Rﬁ¥1&§ cor\ll‘%mm% ﬂﬁx chemlcal group -
SOZNPhydrogen or | ower al kyI and at | east one R* is Iovver

I kyl . .J,0049 means .a neasu taken f
10053F 1 ¥ sbeerbine bt e he "R o MRSR F ' Aieet o Sfpaceutical
agent nplity&ilcea&lt @S Sdigihl ﬁnn@ﬁcaareqmﬁmmchubgs&fthalt isi Henighbl‘ight by a medical

of wth, on S ent nol ecul es.
doctory g e it e RorRE e SIS cgR el Ty pisiding on the
compoﬁﬁﬂ ttled mseasmsﬁdam:merﬁtﬁearﬂahe/ agee waight, ehe apablbgcofo be treated. In

poricn B0 i @i R &b B R ) B P bt grcetuer
matrixf [ @fmy Stdcliv easl metialls-oleust @hibeing cmpasses ietded to mean that

.sol uti on-.phase ol abl e sol vat e T e _Co
effec‘méef a?lﬂlé(l?ioﬁ‘\f’lgn% n@ﬁ“‘?‘fﬂ)‘# @1@ }E)rIeSé:B }nézant n gtﬁatl %1 Cp%n% {] Iqsblologlcally
meanidghill eaghe ey ﬂi)@iusminv(ﬁ‘tMMPO]‘ 1nhtjﬂd El&ij@d s diSedsé aﬁe(&d tissues such that

{ t bl t
extracejlﬂl?ﬁ%gtg& dlﬁ%t} Iégenegﬁlgatfx@hehlgcr%d I%&?f]ﬁp&@ﬁ%@@ﬁ% n?a X r%etgl‘?o -protecase
inhibitBiz Gir@lBitRet b i“hasr| wailbspratde idiibitigododipomdEtidags a compound of the

olvates. 9. 007(.138072 PCT/ 05524
prese“%g}ﬁ?\@ﬂfﬁ%tri’é?wi\gﬁ%%ﬁ?l " CHES G %m%‘Fé? ¢ q%{or?ﬁ?f& %loa\%gé“tafl% meaningful
decreamhdleemdiutm off MvD- Itrfnab}eéediﬁ e, repr esentative sol vates

ncl udg, h t es, et ha ol at es hanol a 0051
10054] S AT G TR AAD DR DG BB oGt B B Vg BhRefapoval of
one hydroged ﬁﬁﬂpﬂfﬁ)rﬂ &sih@p k:&B@ﬂat@M of apathefonaitio Mng rsys@ean UPypical aryl groups

includ([C gg)?\g:ll e ﬁgllof E grrl]lta;c%]e mo%a rgreoggsgﬁgetn%e(go gf ol pac?@ég)%]: eo u I;1]((:jenaphthylene
acephenﬁﬂ’ﬂlﬁ?r&ﬁﬂ@ utriteadchy, ehdl@el lb\eﬁzeﬁé’m thisendle &STSnehﬁaElu&ﬁﬁtHéﬂe fluorene,

dr.u har nace tical ent. t hat el |
hexa"eflﬁeg g?gu 12%?1 ”Fré‘b‘f Aear f&?ﬁ ASelndgncy i htlgﬂ%ﬂe octacene,

octaphbife, B@AIRG, S\&l@atpebty 2a4-dredd patacerdgin@lene, rpe@ttaﬂit&ﬁe perylene phenalene,
clinicjan. "therapeutical |y effective anmount
phena4F4R. GBI PEBHYGn AR TpeRdE e gehe and e
like. PagM B, Yin a@ngtoﬁm@nq;@ees ﬂw @fot14 ceiben atodf. t he subj ect t o
e treat particular, with regard

d, at
1005513. seasé@eﬁwf# oA d?%?déﬁtt § SEYPHIF fﬁiem% rdséfgtl?%ﬂfg Wbstlmted"

herein eéﬁdr@&@ulaﬂy @éfers rf@taﬁlai(yl gtr(hl@ th@riay’ thfoﬁﬂtyl %esuﬂﬁtnﬁted( w1th 1 or more
tall o-protease inhibiting amunt” is intended

subst1t fqr anc 0\ IS rticplar stitge elected from the
W‘é% A HEANC FPRCK PVeSURMBME: BTty ohndouthd HanShé

group @d‘n@ﬁ@d@t of| |aB§¥/lez[&§Ilaﬁlﬁlot MIOXW dlikenil édﬂ)&lt@t@&) Wikerdyl, Qlk@k@ Glssatuked alkoxy,
of ul creas uction of MWP:1 i

t.he
alkoxyg%?né/&taﬂgﬂd F“sbé%t%d a?fﬂfYéctﬂéwf %@ﬂ&m% Uy gpito. substitied amin,

ammo@momc ellrﬂlwcaiboﬁwnﬁh@( deigbacahyety, | Sylmeansigfuidby carboxyl cyano,
uced. A conpound haV|n mat ri x_net al | o- prot ease

excloalighi BPTiTHe SYOpLRt: Btog. Dyl PErdb oY prEreagd hicalkoxy,
thioarylléX§1 fRiol, laNG1- S@YP @yNE(0O $-SPoLoFRaHNE(@f-. the  present

i nvention that provi ed to a cell in effective amounts
[0056] 5 ap| eBIﬂ@IQflé}ﬂzséef%rs 59 &l %@qoaélpmyar%%m. gragrrbory é&“éé‘:?@%d by the

removAlTbfloR€ hM O Ghdn® RroRfa WMz barbdh SMEFa8aledt bicycloaromatic ring system.

Typical bicycloaryl groups include, but are not limited to, groups derived from indane, indene,
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[0054] "Aryl" refers to a nonoval ent aromatic
hydr ocar bon group derived by the renoval of one
whyarasgem at om from a singl e carbon atom of a PeEr/EP1007/055246
hb e QTR fy dr A BN S SRa 1Y RS MarRldy, Hh bREMHELs from 8 10 11
PPNt ar gﬁ%ot Pl?trri ted t ot, greouf)lgt der§|y’ved&‘51}3%)0%j i from 8 10
carbongigamsnt hr yl ene, acenapht hyl ene, acephenant hryl ene,
[0057?lnt hr ac@iﬁﬁ’loh%#ﬁla el’ef&se{g)zcﬁﬂl%novgféﬁy Bi ?ohetl%%'ér%ﬂl%ﬁce group derived by
| uor ant hene, f1l uorene, exacene, hexaphene,
the rerhiyrbdfeme hydiegannthac &oe 2 seigierptae ehe parem dandohdtanebegregtic ring system.
- C ene, . 0ct e
rypicf IRILOT G AG0R 1, AhERINTre 0! BB aerRF HEAbenzoturan,
benzinpdazyle e henzindhesira | tenalioxaph edhanmtdne.e plepmpriec emaplingl ehthdleriag, indole,
. . Ay ) i ne. i T .
L
benzoxgedeap wohpyrides beomxa@iazele.l dpteatiipon patioys befz006®], benzpyrazine,

1. tut "inc st . groups reckted i
o SRS BN SRS {BASAECUPAREIAL Mamai
tetrahypaxistoi:mju(bl'@p,l Wtrakgﬂ@q@n@lme,aamdahtylikegr]&rg@rab}yatherka?gycloheteroaryl group is
pti;on ' d wth . .

o P TGP ABSHALUERS M 0. AEPRLE o e iy

preferrpdr Phrtioblar bigyclohttorodrys giyspd tradintss dersel dome erzotbivphdne, benzofuran,
. si sti-ng . of . |, ' . ,

o U FERSFAIRE SRS BT S SN il hbSTHL

[0058hI koxyt@mrbamyl”, reftlsytq theubsdicdlut@@)BIRY! , wiakkyaylh , R group s

e T RS, YT B0y T SEBTIRe,  p crimts

substiteted hs, defingd loreyn. lazispkoificcatbbdirgiht, the yeam Gearbamog ] ekl yé ~C(O)-NH..

P I RN T A
atoms bid dvingal diydle S(c@) ring ar mhkible @padensddkiples, S§Ddhre fasud and bridged ring

svsenfe N URERC i AT PR HS SR RN 4 S5 HEP IO g Bl il eroups

includé¢, ebyoway obkexapde, hygditcogan s@aicomesf suoaa cstingbgyl.carchbntyhtogivpentyl,

o RO B SRS LSy ARLEE s, o i

ring st@groePSuct s adaednthuydand fddike, i ndene, 10 WO 2007/ 138072

CT/ EP2007/ 055246 pht hal ene, tetrahydronapht hal eng,. .
10060F 1 e p ey A en B DS ihost o Eo i i { Bediiiton of
"substifut@MBretn addl parGailddig efats A5 .cy {1040yl JerouBitayiag 0 he i @ aubytitients, for

. refers t nonoval ent bi cycl ohet eroaromati c groyp
instangydf oy L0 By o RE - PRI U BTy oG AP 5 e gm the eroup
consisighgbe agyom @(fylalahiﬂki)li;lr efdlﬁllob},cyzﬂk@b,elt @ﬁt@ﬁﬁl&ﬂatdﬂﬁ)lxty,id N@lkoxycarbonyl,
system . Typica i cycl oheteroary roups i.nclude, but .
alkox-‘/é%/‘ RS m GOt 0, PB’EFBS &B‘r‘rioveda]%% BHz ofellﬁl%%?r%onylammoﬂ
amino®@etval 1ok az o) e&ylof}@ aZitld) @ﬁrb@i}&,, cylien Zﬁﬁl@lg@lﬂ Gubsﬁfmtﬁri@ﬂea]kyl, halogen,
chronmane, cj.n i ne, t hal azj ne, .i.ndqle, _.indoljn
o holGH. i AR ST EA POkO: SHEREo S dpHid BoE alks-SO)-
aryl-S{®QiahgBS{Me,anil 9648{0)0] | ne, benzot hi azol e,
enzoxazol e, naphthyridi ne, benzoxadi azol e, pteridine,
10061|3uri ne,> @H%(byfegﬁﬁ% ¥‘béng£15‘§Pr 27 VHigh Onﬁﬁrifa%wﬁwgﬂ} Algms are each
indepeAdtinDRZP ok SBwitHHAL Bhd G1Qlifféltht B@stitabm@). TypidaAnBstin@ts include, but are
. benzonor phan,  tetrahydri soqui noljne,
not liiigfl foy S o quPnolt i -and t e 1F KER r-ef ¥ abf3f Fhe -CN: -OCN, -
SCN, BNGyN@heNer-aar%(o)gn0URO0Y,SH, bSopmren -@s@)omm%ﬁﬂ“i -P(0)(O);, -
bi,cycl oheteroaryl, wmth 5-10 nenbered heteroaryl hei.ng .
POXGIENT bt OYORSHEREy SdORar r QU ar -GPSR T onetERBaRy| ~C(0)0"
-C(S)EoUPR ‘A ONIGse detfFMSINHFIOM batZqQNRFPPRERE, and -C(NR*)NR*RY,
benzof.uran, benzothi azol e, jndole, quineline
where jeadho i 1derradendy A halAzem A8 e R bBnz Bx 98Ik &iidndependently hydrogen,
alkyl, B@REIQ %ML arl 10 0GR ituicCaniBamyhikyr eltrtitited alkynecycREIkgRIsubstituted
-C(O N(R42) 2 where each R42 group is independently
hydrogen, al kyl, cycl oal kylllor aryl, as defined
herein, which may be optionally substituted as
defined herein. In a specific enbodi nent, the term
"carbamoyl " refers to -C(O) - NH2.



[0059] "Cycloalkyl" refers to cyclic hydrocar byl
groups having from3 to about 10 carbon atons and
whanrnsgoz2 si ngl e cyclic ring or nmultiple condePSEEP2007/055246

alkyl, %M&ro’awﬂ ls‘&ysptgteﬁ %?8 ¢ 'Hé%ﬁglkryl @ st1§1 eﬁtﬂ%{@oalkyl heteroaryl,

I ch optionally can be substituted from1 to “
SubstltatleflkWerg?rmlub@emfsmlélkyley@lsféiaileﬂwtergmlakkyl TﬂR} CRUGE(ORBY QK/a§(O)zR or

optlonﬁfy I@X %{Eﬂb@ to éth&g‘}’lﬁl t[lé thm§$ (V'ﬂﬁ:h %e?sdresd(')ﬁhatﬁg’hed form g cycloheteroalkyl
opr opyl 0 ua£R cycl opent cl ooctyl

or subg:[?.{w@(i Wﬂ@y‘r@qogﬁgy]o@@g] an m:_qnﬁﬁ Cyr@p E@ﬂdyﬂt]y hydrogen alkyl substituted
alkyl, Za&Pt Igﬁ(dsﬁﬂﬁ&ldo%%yl arﬁﬂgylt hﬁlbgdt&gd QR ny)%c?dﬁglyg[ S%ng]glted alkyl,

tfuctures such’ds adanantanyl, and the
cyclohets@b&vlb t tbgduted) cdyelahdtgrpalkylndictsdradyt hobetitgied upserpadieilt ddteroaryl,

substlt{ltgd B&&oﬁﬁf he@érBdr?lQlk?lfor su‘tﬁ%éﬁ 'hEtHIro%glal gr ein, and
particularl ers to a cycloal kyl group haV|ng 1 or

[0062hor e sEb@lmlftS@érﬂpsesenﬁa@we subsistitash wrls fincdugie thetfolldving
substltuents and particularly from1l to 3

substltuteB“anlno anlnocarBOQw
am nocar bonyl oxy, aryl, aryloxy, azido, carboxyl,
Hm63pyan0,hﬂﬁ&bﬁﬁhﬁhbpn@@h@fﬁkufédmﬁyehﬂﬁkkybmlh&hﬂgﬁlprﬂandRﬁ

» D SRR S LR RSB g, o

arylox@r YeteSfa)loxy, a|alky]am3(OQ) Arylatith, arhyﬂe MNOGIJR”, NR*SOR™

ne s TR Gias n Gk, Renk ﬁ‘ﬁ“ﬂ%?ﬁf@e@ﬁ? Fio. Salky,

SOalk$lh80ste, Suiyld Sf)fa@[ eSharshstrt laﬁd]IR(ﬁSl)lay by poieal to form a cychc ring
ut are. not .l.imted to

(satura’tse% o_tﬁnsta%%%éﬁ v | nC%todfgétmgs W%%%%oneﬁgnoré @groato%f\lselected
from tRCHouBEN,0 oNQ, RNGZ;, amlNR™ arbli3ndep @I ROrydrog&(, Q0 Hlkenyl, alkynyl,

perﬂuwa&;%,%&é%]&@ )c>(7cqzl%§((6}ké/%§pg) %L%@Q&L}tfd Eﬁ‘yg(‘k%ieféf@}l substituted or hetero

alkyl or GeSkR46, - C(O) OR4B, -C(O) NRABRA7T C(O) O, C(S) OR4S,

NRA8C( ) NRAGRA7 - NRABC(.S) NRAGRA7 - NRAIC( NRA8) NRAGRA7
0064k - WE%WE Uit AR ¢ S SHY SR cgmppund means
that onBat ﬁhgl%rbarbeﬁlﬁthmRﬁﬁthe Bpouiti& g@(ﬁ@ hedBoeal eplabaieyentedih, )bxygen or

Itute

al kyl ;. subs aryl , bstitu
sulfur E%{[?rngtg .aﬁﬂegﬂ 1{%}( ?e %HEE%C{ forany Qg th§|h|¥§r car@g} (groe)lng Ei; ribed algove such as
alkyl, Sé(@shdtt&rtdilﬁﬂ A dloMB1200%:7/ ayaﬁ)ﬁgtaroagl ERA0Q7d. Oﬁé&éﬁyl cycloalkenyl,
oo b K5 S-S Pt R Srbark i BB St
[OOGSEUbSt i tmtt&ea et &tRad }:(lmonb‘\%le%f Radrdrathel gr % uRsited Byt 86 removal of
eteroaryl al kyl, -NR50R51 -C(O R50 or - 2R50 or
one hygigey AR YormaGinglrates ot @d}g@ephwerﬁﬁr?ﬁattcw@gawﬁmt ol XRisplchpteroaryl

groups 1H<§Ndea51ﬁ aRHoD iR 6 hﬁguﬂs QlEIWe@ ﬁ%}ﬁ:alcﬁhﬁg %Es@rﬁioke}’!:arba@&le B-carboline,
substituted cycl oheteroal kyl ring, and R50 and R51 are

chromgngd egfEpraenst | Gnpplige.odgaign, ainkdagole.s u@@qu]put@@ole,apktiqhne indolizine,

1soben§tffﬁ(11am SHBGdrhddb edls@inhéﬂk RbiicH ngyl 150@9517?15“ ufs@tgla%lé‘yl 1soxazole,
cycl oal kyl, substituted al kyl, “cycloheteroalkyl,

naphthyiitjae. i togedigrotey chysrele-ersamidite, nenapthading | phepapsralingt @fienazine,

phthal%{eeb@ﬁhlgé/ lpurlﬁgtp%Fa(ﬁaf)% Zine, ?Q%&lbtﬁ%ﬁgzl&eﬁ)%(gﬁé 3f)lyr1m1d1ne pyrrole,
het'eroaryl’al kyl’ ‘or substituted heteroaryl al kyl 62]

pyrroligingmsiuisazodinc.r apinelinent ainolising u sspralined 1@regele ithi 1@1@@ thiazole,

thloph&{ée trﬁé%ljlleo%tﬁ‘&ng5%1dR§1% 2 B@erﬁn thgﬁ?éte%%ll E]gglﬁ?’]is lo&ween 5-15

hese fornul ae one of R52 and rogen and
memb%tt:d |hetgEppryd nwitley £5- k@szleawérem@terqaéyle@m pﬁa@ﬁ@}Yd erefqripd.  Particular

heteroﬁﬁl ?x%ﬁlﬁdarg fﬂ%‘b @'E:M\Yeld fréth lﬂ%@[)ﬂene E}Jyl‘rﬁféy Benzothlophene benzofuran, indole,
ohet er oal kyl , al kanoyl’, al
pyrldme quinoline, 1m1dazole oxazole and pyrazine.
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aryl oxy, heteroaryl oxy, al kylam no, arylam no,
het er oaryl am no, NR54COR55, NR54SOR5s NR54SO2R57
wEo0al38012 CO0a 1 CONR54R5s CONR540R55 NR54R5s PCT/EP2007/055246

02NR5 I I ggﬁ:kyl,
[00662 ﬂ%@alé 0@&4@&%{1}2&/ V@h&é/rl)ar:%li%% g@golﬁ e’ oi ned
to fornra cycllc ring turat d) from
5to 8 m t\onal@‘ ont n\l\ng pne @
het er oa g Noupv N 0 R54
R55 and R56 are |ndepen entIy ydrogerqI aIkyP
al kenyl, al kynyl, perfluoroal kyl, cycloal kyl,

cycloheteroalkyl aryl , substltuted aryl eteroaryl,
substit s ete Xl kyl on\ he ke [ 0964]

"Het er 0" when use EZ:\ ScCri ‘a conmgpoung a group
present OR compoun ans Wat one O pf e car bon

atons in the conpound or group have been replaced by a
ni trogen, oxygen, or sulfur heteroatom Hetero may be

appl i ed to any of the hydrocarby groups descri bed
above 4 aIkyI o ¢heta dalkyl ,
e.g. C Io oal k ryL, e.lg metéro.

cycl oal Rgff cycl ohe erdalkeny 7 and the (i k& havi ng

from1l to 5, and especially from1l to 3 heteroatons.
whereip@agn) 13 ﬁ@@céqdo@qrymarbpréﬁ ay., SNRO, Q. dnB\eall &t is independently hydrogen,

alkyl, ﬁfé%@l&ﬁaéﬁm&%a@ﬁ%ﬁ H&érbérﬁdhé?éfoélﬂﬁ J@opval of one

rogén atomfroma’single atom of a parent
[0067het er oaﬁomﬁ hgeini Hy syst eyrlolPypmilal” ktseroarsyble bptaeqyslic non-
om0 4B o LS8 o I GHP RN LA .
and S.c Wy raineteredyelomergesysteinrmal inplade fagbagypglicirmgsl azdhaesd only include one
heteror%yg%gél % ’Ei grg)?és of fl QQJ l%ermésngl%i gl B are not lmlltle(liﬁ ete, piperazinyl,

‘of ur soc soln dle I soln
hmmxh@oq@@hpmmm@ndmgbmmmadib@nhgexazmmemeﬂﬂbph@hmmhdhnermmﬂwr
oxadi azol e, oxazole, peri m di ne, phenanthri di ne,

phenant hr ol i p zi VP \Iazi' Pteri di ne,
purine, pyran, pyr Kazol g, py' dazine,
pyri di ne, pyr|n1d|ne yrroIe yrroI|Z|ne

qui nazol i ne, quinoline, qui I|2|n qurno&
tetrazole, thia | a2<ol , th‘(gap ‘il
triazole, xant d the o a t he

het er oar yl group |s betmeen 5 15 nenbered heteroaryl,
with 5-10 nenbered het er oar yl belng particularly

preferred /aEg/hete groups are those

derived from . pyr benzothlophene

benzof ur an, |ndole pyrldlne qU|noI|ne i m dazol e,
wherelﬁ)é@CZl('X B séchdedle‘rﬁZRﬁg NREZ O\ goﬁla/eaﬁﬁﬁﬁ%elected from NR*®, O and S; and

07/ 0552 [ 006 Ies epresent a i ve
R is W nggﬁgX/P%do‘?g’?ﬁ’l aEl&'é’ YHga qé@i 6 ‘ﬁ@ma ?r?’l E ctesqaryl, hefergalkyl or the
like. Tiesd dyclblretdrodlkyl rinpk MNay Ne (obtighatty SubstitutelivkhCorl of thory groups selected
from tﬁ% grrog) g%}%ggg&gf %103(1 %ﬁ}lé}grg]télﬁgaé:% g a%?,gné%fﬁtut% %19(5(’5}/,8 ’alk(())iycarbonyl,
alkoxyCytBdrgRInkyd, , @db.ohetiti@ldky lamil Y| amib@afofdl Y laminocarbonylamino,
ammoriagti,oml.ogg, El?'/y&,l,%lg)tfyg gpatlg, F:Sr'b?%rigcg/gr}% stcéolaﬁglg BF@%&II'EGIA, cyglgeﬁkyl, halogen,
hydroxXy€t IREQ Giyted, itRiodlRdky, aubefiict thbillla@(yaﬂdod‘rjzl&@d t]ﬁlblfm thiol, alkyl-S(O)-,
nt ai ni one o re _heteroatons | pe tl

ary -3 ety B -5 D UG AR Q0 LB GRy BTk tigcagony! which
provid8 Yot @ Bmprayadtie hiddeeaciibaieycl i ¢ rings and need only

ncl ude on
[00681 Exam ?es of representative cycloheteroalkenyls include the following:
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het erocyclic ring. Exanples of heterocyclic rings

i nclude, but are not |limted to, piperazinyl,
whowwopsgeer azi nyl, piperidinyl and norpholinyl, PEITEPENEB055246

shown in the ollomnng |Ilg$trat|ve exanplyes: Y ~~x~~

Y X--Cy) x Y Y a Y x wher ch Xis

sel ect ed frb 582, NRSS[;Y nd S; andjgéch Yis

selected fr R58, 0 and and R58 is ependent |y

hydr ogen, al kyl, cycloal kyl, cycl oheteroal kyl, aryl,

het er oaryl , heteroalkyl or the Iike. These

cycl oheteroal kyl rings may be optionally substituted

wi th one or e groups s ted fromt )group

consi sting éf yl, acyl a%’ n@ acyl oxy, @gk/(xxy,

substitut ed oxy, al koxyoqr bonyl,

alkoxycarbonylan1no ani no, substltuted an1no s
whereia raho€ srsblorigd frora RN OHY Eémpldémrntﬁach And setvetad Erom;plaltbnwl N, NR

O andgél:l %&an%l i I?E t¥sje %ééc/p Cﬁ?e%{lf %%irg ?Eﬁa ?fﬁgll ’cy&éf aﬂ% ; (8/)(6; v F%t&ﬁ'ie]{é%,l’ aryl, heteroaryl,

hﬁmﬂﬁhﬂpomehhtoalkoxy substit ut ed thioalkoxy

[0069LhI oar %J@%ﬁ)\fes qtfl'l%:ﬂqgsg.\i %vit %LI%&Vm?IthXng ( grﬁos) co’ngurbr% subst%tutlon include

meﬂﬂ@mm@ps I ncl ude carbonyl or thlocarbonyl whi ch

provi de, for anple, lactamand urea derivatives
[ 00681 Exagy of repre cycl ohe >g/ls

f ol IJowi ng: 2007/ 138
X CX,,

PCT/ EP2 5 6 X X %ﬁ
mherein €ach is selected from CR582, R58 0 and S;

wherelg eacgl 1s|§%lgct?(§fr gﬁg[g e]g%f],:(ﬁ ﬁn&ﬁ@ ga%h’Y gls?g%t 5(18ﬂ0m carb0n91 NR*® O
and Scyed @Al kylndepeydhnonaiyaiogal, killyl, arciphikylheydsieaiyilkyl, aryl, heteroaryl,
teroal kyl or the Iike. [0069] Exanpl es of
hamo$§ﬂ?%§%hp%tive aryl having hetero atoms contai ni ng
[0070]subst | DU heind REKMEE skifl ie th bl M dIginicXsyNthesisX will rééogmée that the

and Y wherein each . X is _selected from C R582, NR58,
maximypnugbey, of %%tarewows i agtqb ef%ﬂm?aﬁj]éf eegq’%aﬁsfpcyc}{ﬁeegga Yﬂhether it is

aroma@6k $n AGEIDB deferhinele pe Ada! of tlﬁb)/ﬂr[go @eNdegb koY hinsaturation and the
Valenc%éf tlég gé&égpmﬁr nlt g%geeritalrea gtlerléé/ychc Tin, rlnay aevte %Leo ‘%rf})/lllr heteroatoms so long
as the heteroaromatic ring is chemically feasible and stable.

[0071] “Pharmaceutically acceptable” means approved by a regulatory agency of the Federal
or a state government or listed in the U.S. Pharmacopoeia or other generally recognized
pharmacopoeia for use in animals, and more particularly in humans.

[0072] “Pharmaceutically acceptable salt” refers to the non-toxic, inorganic and organic acid
addition salts, and base addition salts, of compounds of the present invention, in particular they are
pharmaceutically acceptable and possess the desired pharmacological activity of the parent compound.
These salts can be prepared in situ during the final isolation and purification of compounds useful in
the present invention. Such salts include: (1) acid addition salts, formed with inorganic acids such as
hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid, and the like; or formed
with organic acids such as acetic acid, propionic acid, hexanoic acid, cyclopentanepropionic acid,
glycolic acid, pyruvic acid, lactic acid, malonic acid, succinic acid, malic acid, maleic acid, fumaric
acid, tartaric acid, citric acid, benzoic acid, 3-(4-hydroxybenzoyl) benzoic acid, cinnamic acid,
mandelic acid, methanesulfonic acid, ethanesulfonic acid, 1,2-ethane-disulfonic acid, 2-
hydroxyethanesulfonic  acid,  benzenesulfonic  acid, 4-chlorobenzenesulfonic  acid, 2-

naphthalenesulfonic acid, 4-toluenesulfonic acid, camphorsulfonic acid, 4-methylbicyclo[2.2.2]-oct-2-

14



[0070] One having ordinary skill in the art of organic
synthesis will recognize that the nmaxi mum nunber of
whedoenssarons in a stable, chenmically feasibl e PCT/EP2007/055246
1-DRBRYREYGHT Gulh 4" CS-phinylPopiAfORBLT GinfdfnyBOc acid
e oon% gu e?[gqrmrlnwraleg P ({% Fsitze of the ri K the fertiary
butylagptig aeid, I@ﬁrymé@m peit @Woawwqdh @lutayag eﬂéélychfoxymhthow aCId salicylic
acid, J&%@&%hﬁmﬁqm IRDRE Bke; o7 dj%algrf%yeal tn ra1|1 Q&dlgg%tm%@sem in the
one to four hetéroatons so long as t het er oaromat | c
parent pmmg)up@ el@;}ﬁ“emrmcp(i,byf :e@gl’,abp@ egndnatkal rn@tal {og,(p'pp]kahne earth ion, or an
alummugih %{n“a&re %dr&lﬂétésy \xf"}fﬁc%t(ﬁ%engze rba adRhaRP reﬁl\éﬁ&iargl’)ﬁe adlethanolamme

at or ency of the or a stat
trletha@dawemh H?émethy luca@tnedmd het e SaBs fimither m@@p,o@ gaypf example only,
sodlunpﬁi)gﬁgmu‘ﬂ? @951%' %aén@ﬁ@rg n&’ll’lﬁ'l? 1unp Q@hragiﬁ lgrﬂf?lghlﬁmf &hrdt lﬁ<e! dhd when the
I mal's more particularl’y in humans. _
compdumhaemg%@tha@alfm}ma@é@ptsalm ef 8oyl toxicr @BaNs Ot @nqrmlc acids, such as
hydroc'ﬂﬂ)?iﬂ%qg%ﬁ)b a;':ﬂ?&’er QFINE, ﬁ&@la&r daniS rﬁﬁéa@e o%gﬂeta'nﬁ’ Mhe ﬁké SiThe term
tion salts, of conpounds of the present
“pharnpaggusinal[yowcepiahlesatian)” eferafo a Tpaoxag, @ccepthldp pEioBgicpeddrtign of an acidic
ﬁmctm%&cgl%h?m EsiRfd dcaﬁ&ﬁsﬁé exbARELASHY 86k ﬁlﬂ%&?s@ﬁlno%féﬁkn magnesium,
actrvi the parent conpoun ese salts can be
ammoIy R g YhﬁmgmﬂmlﬁumwngﬁﬂhéﬂﬁlnaI i sol ati on and

o0 1L OB BLISSROUIE MRELY) 0 ! DOuBEE . i o
carriergrthtvahichfaprompoundiof Fheiimgnigparis @dna'ciistdsd such as

[0074E|ysrt ogmargl ggc dB oér/n%gl?g%e eés & aang?(ﬁ[IO%L{n frllSIk oga %igreaddisease or
disordemi (.4, @ngmatdeaamrdspf $h¢odh1nasl samgtoms oﬁdledi,lseqme ;mpt mrdecelop in a subject
that meafcbe éXPO & %noor &)(r:edziiséos(% IIo t%e dlS se li)uatl '&eé%rn% € g)lipcerlet}ce ((jn‘ dlsplay symptoms
ofmea@mﬁg su00|n|c acid, nallc aC|d nalelc aC|d funarlc
007525, 5 AR < GuhoR 5 AL AP somoms of
inventiohmtieh ihaveadedablagtdipnasiubek ané by a@ivdyﬂﬁbﬂ‘mﬂeﬁpﬂyﬁiﬁmgﬁal conditions

id, 1, 2-eth -di.sul f i id,, 2-. . . .
the cofSerits 7067 SheQUR Pt e SRSy Bttt pve Sughexamples include,
but arehoc lilh édab ahaereestat dedinatieaiddhe ke, mapdyhﬁw;bmﬁmtefmﬂ the like.

cid, 4 tolugn | fonic , G horsul.foni ¢ .acid,,
100766, oty PHIE) SRS DB L6 Sims RO DGt g7 eicet are used
interch(gAtHPREOR/ 055246 ene-| - car boxylic acid,

| ucohept oni ¢ aci d, 3-phenyl propi onj. c aC|d
100770 1 rrot RYFHEET Pl SRRITET { R Ay aee Y HEB I o joge embodiment, to

amehoka@ﬁdé We @dehdeliri disontiet Ge ghbgﬁﬁg b re@ﬁdlﬂb t@'d@%@dﬁ&n@@ﬂ tﬂe dlsease or at
ydr oxynapht hoi ¢ aci d, salicyl aC|d stearic acid

least %%fdh@ giniga} Sympigiy theee). j1p anot 'e%hs IRGf{ EeAipY BRI refers to

amehoﬂiﬁm%%t dhé oBk Ph@taPpLERAE:, Which Ky M'b@ Qﬁsc&‘ﬁhﬁ]é%{lfnﬁﬂe subject. In yet
either is replaced by a netal ion, an_al kal

anothepgpBpdimggy, t%?ﬁma IO TREMERY FHCTS gy mo(s‘Pla%% the | di§gRss i disgreer, either

physwﬁl[y, ¢00! SiaPidkfiSn W tahdlwérr%lg@ﬁhﬁtoﬁﬁs[ﬂlyﬁbﬂ@ﬁczﬁ@ (e g., stabilization of a
hanol am ne, di et hanol am ne, triethanol am n

physwf\m%@mgﬁr PR Rerehgthehembdjeent, SHpAEL'f Qf Fﬁ%’f‘leli‘tn&ﬁlf%&) delaying
the ondY 0By digthscx aplder. onl y,  sodi um potassi um cal ci um
magnesi um amoni um tetraal kyl ammoni um_ and the | ke;
10078bnd whEH©eE Ad1vadtsipbihs dORBHIES ﬂfsthlé IpERticn lyayim agtvERd parly their acid
and acRPAdRatRl fHAR, biRXh theABABAGIVR Torn O @BIHefs a’ﬂ@érﬁia%es StiNbARY, tissue
hydr ochl ori de hydrobron1de tartrate, | at e
compagpififyapredelayed et in Siearantrealign greppiam |(ﬁefoé3un¢$?éd tHer[gsign of Prodrugs,
pp. 7-9PDALABERMEC ArkYer@Gf aDEHD! Brdafll Atludeei§d Heliiti®esNRBI know to
t oxi c, acceptable cationic counter-ion of an acidic
practitfopfe Of 5t gRB. OSEERRk ChER PreppEd &Y dpashieT Pl fyrent acid with a
suitabl® ARLEEN orPAES SrdpBed B3 CAMBA of B PERhUBId cAPERI With a substituted or
tetraalkylannonlun1cat|ons and the like. [0073]
"Pharmaceutically acceptabI55veh|cIe refers to a
di l uent, adjuvant, excipient or carrier with which a
conpound of the invention is adm ni stered. [0074]
"Preventing"_or preventlon refers to a reduction in



di sorder (i.e., causing at |east one of the clinical
synptons of the di sease not to develop in a subject
WO bav/1ssmy2 be exposed to or predi sposed to the POBERRE7/055246
unsubsjaHltteddé?ﬁﬁe LY ec&l%ﬁﬁ‘l]@&r bERERd %ﬁh}gﬁ‘lﬁ&l Ym Dérgﬂg% or 91fomatlc esters,

di sease) Prodrugs™ refers npounds
amldeﬂ mdl meeﬁ@iV%ﬁpm@Idm P RpdApbeh s compeynds of this invention ar

prefer&@%ﬁﬂwggn'IM'oﬁ‘lg c'aéé’% ﬁl @e@ﬁ‘zﬁ@ ﬁ) &%&éﬂ@ﬁoﬁ{@ esQ&C@%@SglkMrugs such as

sofvol ysis or under SIO condi tions
(acyloxyostind La@s @f((atllfpéwarhpe 'félﬁ dtrefeperhpiedbe Gt ite &k lalkyl, C-Cq
alkenyﬁ%?y!l,\ﬁe dlnsugétl\flﬁ qa%ﬂ%hd@% rﬁ§lkillr€§1!ef§q)?the CQM{J vRiEo MY invention.
lim'ted to, choline ester derivatives and %e 1 ke,
[0079N- al .kyAmJ}sgh bereine thestean <° 1@M1Ct Yrsiahti’ kiefers fo0@® #@inpound that contains
s RS LPEDHES, DTV To9uL P URAS y crp. o
examplpe pref iﬂ)tQpl([ @@131%] of I p@mopmcgcan@pntﬁmrogapmme homfadmagtive isotopes, such
' e S oy 0 t 0
as for %@ﬁ@%r(gg{eﬁ% edogl égérg&g }3 gﬁké)blﬁgmg&? Pédg%n ot tllie hke It will be
undersmod thetuc i ngnmdmed dbwe Isu]bnanplqﬁubuh@ouusmmth@ rfolhlwmg atoms where
presen %?Itval&ngo n% t %opgxa%lpll, Iégilyd%y %%%tefgg[% rerag%)c@,rb 1];(1ay be C or any
nitrogeamedyibor 2t Ialtlrgthatthd ma@nce@né plotepsintelsugheatamernar he dm:prmlhed w1th1n the
t r | € yel. t .
skill 0@?}% glq kal?ev&%e ‘rﬁgea{ﬁ'\/%ltlﬁn t}Xayt Flr%léIE%J ?rllléen ?},Ipparr!étp)gr(gt 1ts%t§1§19 \Hﬁcrmts with
radioispioges) at thqgnstzh)@e d'q)rs@(agleleowhdi: Slor theyliinge tqnipepnds may be used for drug
and/or %Hlys‘?‘rht%?‘ri éu)é dlg]sg n Stﬁ&l@ﬁb ’i"ﬁezr?&lbgcﬁvé) tsot%gé%' tﬁﬁlﬁﬁ nzléjbﬁ and carbon-14,
Sl O 0ogl Ca ['1zat’i on
Cphlyg)m@]aularrjmusafnéﬁg rd)ls p@posbm Yiew pﬁthy@pasa nf)tnh@fporatlon and ready means

of deteg{]:f%o %Hﬁ&lt cowggﬁn%gﬂay g? pr@t’)1 re thleﬁ%e%Qéﬁtuté 1%%gﬁ8n f%%% isotopes,

1 onset | Ssease or disor

such aCt' e rF dsé)ran\dath vedwoild bhesefd irpbusites Eofissioni opp gt PIH studies for
gth their acid and acid derivative

examl{mg&b%bér\éée tor b{}u&ag?d sensitive formoften offers

[0080hdvant afesotofic setiati bf the, cimsue providphberbinl rddjoactpre or not, are

. del ayed rel ease.in.the I.an organi sm (see,

1ntend@5t(r)] gg encampzi_s'se thm the scoP“%‘lrEHoeﬂmventl,on op. 7-9, 21-24,

[0081El sevi Bris alAmetbe md&ntdﬁi&ﬁét colpadidtigat have liedemaaiotbcular formula but

differ glﬁfée%,]gaglt%rle \(/)*fe %erql\ﬁveeé{%%ﬂ};lfog\é{né g{ %a oﬁligéoléﬁggaq‘%g}goe];ng‘gt (% t@eﬂr ?ms in space
are terhfe@ “pament. aoh@rswhithdiffer @Uht abhrgemabe affoheir atomarii d@se are termed
“stored g1oar ed by reaction of the parent acid conpound wth
S 8ibst i tuted or 15 WD 2007/ 138072 PCT/ EP2007/ 055246
[0082}J NsubsBiefedis@dera fian &e not maedr dmadgeh ysd bliledzﬁﬁtheﬂﬁre nared “diastereomers”
drides. Si.m aliphatic o tic esters,
and th%an by Qﬂﬁs‘ﬁ’ﬁlﬁ?&ﬁgﬂ%? M 0# 76 P & 47 o Gpyintiomers™. When a
compopeN@anin SRmiddLicCeApn Undsamble! Niis bodiend R dﬁfe@ent groups a pair of
enanti(%ﬁgegi)gs{éoesgggg greglgliﬁfgple{] )9%2 ?)Iclgagffc%glgédtsh%% %solute conﬁguratlon of its

asymn(e&ﬁydeﬁ)%b/érﬁﬂ 1kW:scﬁlde&fySth@R and S- sequencmg rules of Cahn and Prelog, or by the

mannct BRSO o8 o 4 Rl PP i i Sl S5 Befiffaooy o

1evoroafoy3i ¢i.eBH(+EC6r Cliomsry keabdewelﬁ SAehisal @bmpdiad emﬁw adsithef individual
t he i nvention. %fo g used.herein, the.t 21

cnantiomet g 45 AN BReol r FRrRg ‘bonéa“}}l?:%“élﬂmo?%‘fnsco iR prgatiomers is

called WhAedmi¢ alixt@eoporti ons of isotopes at one or nore of

he atgns that constitute such conmpound. F exa
1008350, "i s otIME alifear "oppoupd edﬁa;so%dmerawn& feafoimon aopamcular

compolB Srid@f:; ﬁﬁcﬂth@ta@aw meme 8@%1@&&&nt SUFBrog@SathR¥ akXAERbLAS. Thus, two
deuterl um(2H or , carbon-13 (13C), nitrogen-15

structuyep gy bedp e%%léoqurlk%rouglt thgjmqverggnt Oﬁﬁ& FEs apd t‘rh%&)m (psyally H). For
examp@ BRAUDA RORAELars tafoncSOboRis€E they REL dapidlyi i9BrcbiSveBOBy trédd@ent with
foll ow ng atons, where present, may vary, so that for
exanpl e, any hydrogen may b¥ 2H D, any carbon may be
13C, or any nitrogen nay be 15N, and that the
presence and pl acenent of such atons nmay be determ ned
within the




skill of the art. Likew se, the invention may include
the preparation of isotopic variants with
WO 20703801 opes, in the instance for exanple, WET/EP100B055246

either ra%ﬁil'” “ e, Com%’d‘l@xdsexm b@f l’&ﬁf?&nefn@ﬁl @sr ek @indénﬁlr nitro- forms of

substrate tissue distribution studies. The radi oactive
phenylniiometpans, thef arg likpwise fermed py trepyeierd Aithopid prbase.j e, 14C,
[0084{5lr € pal—fadt&ﬂér;?rfl)%lslﬁ‘?a fed lrelé\gt{lt & B Sattaﬁtgrgrg%?the %p‘r\{ﬂl%%étltucal reactivity

ei r ease i'ncor poration and rea y neans
and bidegient tdtioiy ofuronipennd dornpotnds may be prepared that are
[0085?&?:3&;3 g_qgr%lp\%ré#] fg%g’sl 1tn(feo Bof rrﬁa%tl)lg)ggsa ISZOt oR ore a i Crrl% (r:]esnters such
compoEmdsszsm onrcTop by papivgd @sPEﬂ’)wdsalL(ED es (S)o stereelmam'rsnom@ mixtures thereof.
Unless 1n 1§§ter ttge ! 1esC etBt ggs O%ﬁ)lfllpf%l%g 1n a ahlcu ar COII%p%‘l{lo n th specification
of ‘the unds e herdi R adi oact Ve
and clmms nmn,tendcdsto lncitléenbtﬁlﬂ ntdmvnﬂlml elmomiqms slﬁljnwtmrhﬂ martime: or otherwise,
vent.i

thereo§ CI312 rr%e?lé)gsdﬁ)tr hhg?letgr&nm% 1&){1}1 gg)r%rﬁo%he 1st at%(ﬁke NS aratlon qf sterelmsomers are
well-kfioymiu fthee alput dlffer in the nature or sequence of

bondi ng of their ato r é!ﬁ ﬁgenent of their

atons in space are ?FHE POTN ". Isomers that
[0086Hi f fer Thenprbshet 1arzernaﬁtgenmet1 oafthd diglorerabdiiist MAPEARKS ﬁarceions in the

pathwaﬁIOtEa Iﬁ:sluli 1In t e:ﬁei(éléegsq%;n? ) %/IP[AH%‘@?#%)IIS rét%?sle @&ﬁﬁ? act1V1ty, such as

the commpb@gll eif ebdrpresént imrdiidilase uicidt foarle nemat perdisepes dblotving the

ther are termed "enanti oners".
abnor%%rl?lgé eX@Sﬁ%ﬁBSﬁ&mﬁF%‘:tlﬁ ‘asymetric center, for
[0087pXanpl he i donipSutdiondecht oprkaur ididnfier ey gj’eOLﬂéé‘c,rlb&l Phérally as

of enantioners is possi napti omer can
1,24 Ry ey ERE BT titel G0, GUPSroRy g FHigud hesrouy
group, a8y MR el LpBRidh 8Y ar@itlam$ode s GEtbloggabynot gﬂ@pR and
S- sequenci ng rul es_of Cahn and Prelog y the
10088} 5 nner More BRIy nBe RsPRE Mventosreptes Ot%lparnéiﬁ daygpg matrix metallo
proteifd®y 1ﬁ151b1¥i§§pﬂob@h$s 11@51 %aﬁﬁﬁhﬁ%ﬂ%c@&nﬁj XbfRIOAt ory or
| evorotatory (i.e., +) or (-)-1soners
respectively). A chlral conpound can exi st as either
i ndi vi dual enanti omer df as a mxture thereof. A
m xture containing eq gﬂprtlons of the
enantioners is calle "Kacentc m xture". [0083]
"Tautonmers” refer to np nds that are
i nt erchangeabl e for nR3 g Iar conpound
structure, and that vary inA é* I'spl acenment of
hydr ogen atons and el ectrigNs. Thus, two structures
may be in equilibriumthrough the novenent of 71
el ectrons and an at onN hy H. For exanple, enols
and ketones are tautQneris beqause they are rapidly
interconverted by tr Q] fth 16 WO 2007/ 138072
PCT/ EP2007/ 055246 either &cid Rt base. Another
exanpl e of tautonerismis aci- and nitro- forns of
phenyl ni tronet hane, that afe |ikew se fornmed by
treatnent with acid or [(0084] Tautoneric formns
may be relevant to the |ta|ﬁﬁ%nt of the optimal
chem cal reactivity gBybbiogl(Dydcal activity of a
conmpound of interest. [0085] The cqﬂpounds of this
i nvention nmay possess one or nore asymetric centers;
wherelUch conpounds can t herefore be produced as

|nd|vrdualmgﬁg- gr - stereoi soners or as mxtures
A and Brgg igggpende cCayed BEHRY se, the description
AA Ofs di@gAg of a partlcular conmpound in the
specification and clains is intended to include both
D Bdiv0 §83R” endRti omers and mi xtures, racenmic or
ot herw se, thereof. The nethods for the deternination

of stereochemistry and the Keparation of stereoisoners
are




wel | -known in the art. THE COVPOUNDS [ 0086] The

present invention is based on the discovery of that
WOBMPKARGS2 f unctions in the pathway that resul PGI/EP200TIE55246

EXNIF §15¢19'1‘{60‘§th $ zerél QQd Esh\ﬁtl 01l @ﬂ@"’l&'at\%eﬁ kqg IMAPKAPKS

activity, such he conpounds of the present

F |ﬁ\ﬁ@1nhliro?¥yg@r<§1‘{}éeful for the treatment of diseases
I pyQlyhRgnRhe abnormal Iy high expression of MW
activity. [0087] The conpounds of the present

U, V, Wrapé it dromdenaydenty €BIRT orded general |y as

y [& %R4]0;N1 azol o[ 1, 5- a] pyrazi ne- 8-yl -am nes substituted
in the 5-position by an aryl and heteroaryl group,

Z  amdhgdogen, tamencg- melsixyl olewiey atkexar pirhameyd erbexyl, SO.Rz, SO.NRRz, -
hRREEOREMARARNO 9T OlRR S 0088] ( N%@Rszart' Cul@bhXir EltHa-Rz. or
present |nvenf| on relates to conpounds haV| ng matri
met al@ {: ghnasgzl nhi biting properties in a

i/an tel?, according to formula (I1): z V(X)x U

~~(CH2)m/ HNNN \ __ NN _f, RL (Fk A,

I 1 (B)b-, E.(Dd (l) wherein: A and B are
i ndependently CR2R', *NR', oxygen or sul phur; AAis

R CRandepentient hiy8ro&er@r 1oR2Rkylor NR'; 17 WO 2007/ 138072

. EP2007/ 055246 . E.is NH or CR'R6, when k is zero,

R a}%y P's© oq% @ﬁh%dmﬂ\mélﬁ]a%nf%to%ne F is sul phur,

R1 OiserR20[)r INer alkyl, Slo®¥y gevalkly]l MR 1dver MIkyWoafl cycl@ilig], optionally
n endently CR'R7 NR'; Yis CR or N Zis
@%Ftﬁljtg withy en°6m°ﬁ‘§lla‘?ox | ower al koxy, carbanoyl,

R3  canbextylms aSohiiz borﬁ@ZﬁiRRde aeent R”;

R2 is H, F, Cl; CN; COOR4; OR4; C(O)N(R4RS5); S(O),N(R4R5); lower alkyl; O- lower alkyl;
NH-lower alkyl; S-lower alkyl; COO- lower alkyl; OC(O)- lower alkyl; C(O)N(R4)- lower
alkyl; S(O),N(R4)-lower alkyl; S(O)N(R4)-lower alkyl; S(O),-lower alkyl; S(O)-lower alkyl;
N(R4)S(O),-lower alkyl; and N(R4)S(O)-lower alkyl; wherein each lower alkyl is optionally

substituted with one or more of F and CI;

R4 and RS are independently
H; F, CI; or lower alkyl, lower cycloalkyl, or lower alkyl-lower cycloalkyl optionally
substituted with one or more of F and CI;

R6 is hydrogen, amino, hydroxyl, carbamoyl, carboxyl, SO,R, NRR’, -(CO)-OR, or (CO)-NRR’;

R6a is R6, Cl, F, lower alkoxy, cyano, trifluoromethoxy; or together with the adjacent be -
(CHR”),-NR-(CHR”),-, and form a five or six member heterocyclic ring fused to the ring to
which they are bonded;

R7 is independently hydrogen, halogen, lower alkyl or lower alkoxy;

Rz is hydrogen, lower alkyl, lower alkanoyl, phenyl, 1-loweralkyl pyrrolidin-3-yl, pyrazol-4-yl,
pyrazol-2-yl, or lower alkyl, lower alkanoyl, phenyl, 1-loweralkyl pyrrolidin-3-yl, pyrazol-4-
yl, pyrazol-2-yl or pyrid-3-yl substituted by one or more of hydroxyl, amino, mono- or di-
loweralkylamino, acetamidyl, lower alkanoyl, lower alkyl, 4-hydroxy-phenyl, 3-
aminomethylphenyl, lower alkyl sulfonyl, 4-diloweralkylaminophenyl, pyrid-3-yl, 1H-indol-
3-yl, morpholin-4-yl,;

R and Rz together may be -(CHR),-T-(CHR),- and form a five or six member heterocyclic ring with
the nitrogen to which they are bonded;

Rz and R7 together may be -(CHR”),-NR-(CHR”),-, and form a five or six member heterocyclic ring

fused to the ring to which they are bonded;
18



NR(CO) (CH2)d- Rz, -NRRz, -(CO-0ORz, -(CO-NR(CH2)d-Rz,
or " (CH2)n Rz N Or /N Ris independently hydrogen

w@eoozasser2 al kyl ; R' is H or forns a doubl e bonPCTVEPIN0AOSS246

b and (@Qje ﬂﬁl@[?]ﬁ de%l? i) r rév?de'iil’at lest ol of lb%‘fvﬁ s 1aI kyl, | ower

cycl oa an wer al kyl-Tower cycl oal kyI

kw(“ﬁdtlonally substltuted with one or nore R2: R3 is H
mlsogglforns a doubl e bond with an adjacent R'; R2 is H,

F, 'd; ON COOR4; OR4; C(O)N(R4R5); S(O)2N(RAR5);

nandp@@eﬂqamﬁwMyooLmﬂbmer al kyl ;  NH1lower alkyl; S-1ower
qandI(a:el(ré(YI)P2 | ower al kyl ; CI:(O) - lower al kyl;

O N(R4) - | ower aIkyI; S(O 2N(R4) -1 ower al kyl ;

xiso@IO) N(R4) -1 ower al kyl; S(O 2-1ower alkyl; S(O -Iower

al)vm”h’e prMs&A")n%ap) tlof?é’\ﬁrRﬁdrlf%l otg&‘ghalﬁl %})%(10) - | ower

y ; "wherein each | ower IS opt

ora p@mgutwtye@cqmabh selh élymtem@kvete@f ppdg theiof. R4 and R5
[0089@r e ngﬁg%@ﬁ&f"&slﬁ%t b¥ l’pf(e%n’t 1IR/rent oqWEh s&lcﬁé ?f ﬁnds afcordmg to

ycl oa ower a -l ower cycl oa ona

formulgllbsti tuted with one or nore of F and C: R6 |s

hydr ogen, am no, hydroxyl,
NRR, -(CO-0OR or -(CO-NR
| ower al koxy, cyano, tnNfl
with the adjacent be ﬁ; NR- (CHR") p-, and form
a five or six nenber t efocyc ic ring fused to the

ring to which they ar&bon d; RA1 i s i ndependentl|y

hydr ogen, hal ogen, |ower al % or |lower alkoxy;, Rz is

rﬁannyl carboxyl SO2R,
, 8Rea is R, O, F,
onmet hoxy; or together

hydr ogen, | ower al kyl, | ower( ﬂfkanoyl phenyl ,

1-1 oweral kyl pyrrolidin-3-yl,| pyrazol-4-yl,

pyrazol -2-yl, or | ower aIkyI Iomer alkanoyl phenyl ,
1- 1 oweral kyl pyrrolidin- 3 ¢y%azol 4- yl,
pyrazol - 2-yl or pyrld 3 sub uted by one or nore
of hydroxyl, am no, or d/ omeralkylanino,
acet am dyl, | ower alkanoyl Iomer al kyl ,

4- hydr oxy- phenyl , 3- aninonel yl phenyl , | ower al kyl
sul fonyl, 4-dil oweral kyl am nophenyl, pyrid-3-yl,
AHindol - 3-yl, nmorpholin-4-yl,; R and Rz together my

Whﬁmﬁe -(CHR)g T-(CHR)r and forma five or six nenber
A and Beﬂrcemmpymdehtﬂy CRIRY, WRE Joxygdneor sulpirumgen t o whi ch they are

R2

bo and R7 together may be -(CHR' )n
p- and forma five or six nenber
heKbKDcyaRiorNRng fused to the ring to which they are
DONIPH: 0, 2007.338077 \BET ERA0Q7 05240, b and ¢
are i ndependen ., Provi east ‘one of b
omsdmms @ngun$ﬂﬂ or 1; msOorl;
is oxygen or NR;
is H or forms a double bond with an adjacent atom;
is independently hydrogen or lower alkyl;
is H; R2; or lower alkyl, lower cycloalkyl and lower alkyl-lower cycloalkyl, optionally
substituted with one or more R2;
is H, F, Cl; CN; COOR4; OR4; C(O)N(R4RS5); S(O),N(R4R5); lower alkyl; O- lower alkyl;
NH-lower alkyl; S-lower alkyl; COO- lower alkyl; OC(O)- lower alkyl; C(O)N(R4)- lower
alkyl; S(O).N(R4)-lower alkyl; S(O)N(R4)-lower alkyl; S(O).-lower alkyl; S(O)-lower alkyl;
N(R4)S(O),-lower alkyl; and N(R4)S(O)-lower alkyl; wherein each lower alkyl is optionally

substituted with one or more of F and CI;

R4 and RS are independently
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n and p are independently O, 1 or 2; g and r are 1 or
2; xis oor 1;, with the provisos that at |east one of

w@2ooon3dez2 i s ot her than hydrogen; or a PCT/EP2007/055246

R6
Ro6a

R8

phar euti I C I r ] I (g
orourag Chareer iFBo8EE" %\%}E@@éﬂr b RS B o b ot oprionally
peubstewed witly erptdrarerd of Fsand 4lic| ass of conpounds accor di ng

t W 8 oy K. ) I_ B >
(Bpbetd it WSIIII‘: P e e SR
CR2IRP,, CINR: loveg yopyase| tpHuerometAgy; or Crethey With tfe jadjacent be -
C(TCCI)i 2 ’%B—I(CHR” —B"a;nd ForhSa A (g,rsixqgelrﬁpe'r h&&%@yolﬁc LiRg AfsEPro the ring to
and 1S NH or R6a, when k is one; F is sulphur,
oxigethepprelppdet; i s oxygen or NR R' is Hor forms a

g : e ¢ ot R sy Ly

g dreaLnage s Ry AoH 6 & @GR potRidstoy RORRRAIRTbItion, and
| e 1 yled pabRytiticmdyidhet mirky-vl| heituteds by dal iRythe S-position; or
0 i i g it h: ) . r . i y L.
F?}c@%@&r@epeﬁ&&ﬁ% El&%ﬁt’ﬁ’gwo?kﬁ(ng%gsg’(fsﬂg% (%)%% ﬁ%%ﬁ%})lé, @p(l)_slntlon,

| Bwer &lhikgrogenghalogspdpweglalsy], iriflugrmicgger laviplkoxs- | ower

Kyl ' s 0 u : er lsh onamide, carbox
g%{bg/ N G ok OWRH &Bﬁﬂ%/’t%qyl, %p)zaﬁféﬁw 2l | sutfonamide, carboxyl,

R4)- Tower al kyl ower” al kyl;
S( O) N( RE)R | ¢} OBRIok fCO)-SRA2- | ower al kyl ; S(O) -1 ower
aRky !l is ING3EIS6R; bR, %»Ifaz ko @ bR SaBox ) 10¥EIR, SONRR;,
al kyl ; wh "'ower al k Ty

eréi n each yl I's optiona
subst i NBtRed(@PrARone(@P)-NdRe of F and A ; R4 and R5

AR Car dC CRLBGGIY: komL% M2 0Q 1 18R Lab RGN 408 H ORaedPr-;

H,  F, Q ; or lower alkyl, lower cycloalkyl, or |ower

aRky!| - isdwdoxdyhelogen. Ripinogleveigisixyyor NBuRst i t ut ed with

OR€afArR, TR ﬁd&)fend:en@}ngycg)gen, 1-loweralkyl pyrrolidin-3-yl, 1-R-pyrazol-4-yl, lower
alkanoyl, phenyl, or lower alkyl optionally substituted by one or more of 4-hydroxy-
phenyl, 3-aminomethylphenyl, lower alkyl sulfonyl, 4-diloweralkylaminophenyl,
pyrid-3-yl, 1H-indol-3-yl, morpholin-4-yl, hydroxyl, amino, mono- or di-
loweralkylamino, or by lower alkanoyl; or R’ and R” together are -(CHR),-T-

(CHR),- and form a five or six member heterocyclic ring with the nitrogen to which

they are bonded;

mis 0, 1, or 2;

nis 1or2;

with the proviso that at least one of R,, R, and R is other than hydrogen;

or a pharmaceutically acceptable salt, hydrate, solvate or prodrug thereof.

[0090] A particularly preferred embodiment of the present invention relates to

compounds according to formula III:

R9
(I1)

wherein R' is H, or substituted or unsubstituted alkyl; and each of R® and R is independently

selected from substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl,
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R6 i s hydrogen, am no, hydroxyl, carbanoyl, carboxyl,

SR NRR, -(CO-OR or -(CO-NRR; R6ais R6, d,
wao-200708802 al koxy, cyano, trifl uoronet hoxy or POLEPINGT/055246
bstithed Mor LSuRGLRGERY, Rebstint GHR wldipdiR: p, @8 h@hReutical
substit ?I ve or six rr@’nber *het er ocillcl IC rtﬁ( ng 1? go’l to pfh cutically
acceptqthlq]@ltt solvaigior plediul ieref; an eiprdeishmaRg isopisiyamaprs and tautomers thereof.

ndepepdent i b aat d 1
[0091]D ﬂl &{%hégbﬁgﬂg:ﬁ% %ﬁ{trg%ﬁc’gytg E%mb%}r}ﬁggf ?)%{n{ﬂﬁ éﬁ,()l% §'s@eted from
substltmad o Lpl@@smu‘@ﬁ cyqdmentdk Byojdhexyhysubstin@edydr ugwbgititedheayLpbstituted or

n . I i hde I .
unsubs éd P%rhlsrlé dsu%&ﬁlgad %“g‘gebsﬁtﬁ%gs@%%lhe g E%Qt%g@{l n(%t %nesubstltuted
pyrazims, pj(bgmttl‘qed) nr urﬁabsn‘gltdd)mh‘rg]geqmbsthlatcbgemsu‘tjsm@d palakol¢ and substituted or
unsubs'iifdté;d HOLONEt hyl or |ower al koxy; Rb is hydrogen,

'uor onet hyl, | ower al koxy, |ower alkyl
[0092k ul f onboind embo:chmbtoxxyith respeiiRe Bmpou (GO f@Rubrlll, R'is H, Me, Et, i-Pr or
cr. ~(CO-NReRf; Re is hydrogen, amno, hydroxyl, |ower
* al koxy, car barmyl , carboxyl, SRR S®@NReRf, NReRf,
[0093} ( CO) - mRyne eMmbedit)t - WWRelficctas cdipoand oRermal IHoRfds Her

orma benzdi azol e, i ndol e substituted in .
[0094L posi In ¢ Wo ment p\Ydtlil rgspﬁ%}&? awpounﬂsai)ttofggﬂula é]&.lhlﬁgol’s selected from
substithtedver unahisosed cjaﬂoaHBERf Re and Rf ar e i ndependent | y
ﬂydr ogen, 1-1oweral ke’/\é’ Eyrrol i din-3-y
[0095} - R py}nﬁa‘i erzp odquea it reép%‘éw(ﬁ?ppo%ﬂ%ﬂg/ﬁom%ﬁx 11, gwésrselected from
substlt@tleél(w un@lﬂisht@fé@@d’oh‘ék{sb%ﬁ bfckbesylby one or nore of
hydr oxy- phenyl, 3-am nonet hyl phenyl | ower al kyl
[0096]5u| f oniﬂ 0ne4e_néhoﬂlam‘rr a&ptf@yrpﬁﬁqtﬁ@,ﬁﬁ@p@pp S ofp FIP o éll,yﬁ{ is selected from
substltll-téh b%@ll,lbst:i)‘tuﬁéh het%ﬁﬁhﬁik’yﬂ 4-yl, hydroxyl, am no, m)no'
di - | oweral kyl am no, or by |ower al kanoyl or
[0097hnd R' It @g@ﬁrﬁ@imém@nn FERIR)SPECTLo COmPRYNS afigrus H- & ﬁSi sglected from
SubStthtEd @%SL@%%H pfb@ﬁ(ﬁﬁ}q CIM&JpI'l&m{/l' &%y‘f‘f’oﬂ&ln}lhe nitrogen to
they are bonded 2; nis 1 or 2
[00981M t h theorpr@vh0§mlenhaﬂtha@SPE@agmomp@n@f ofRarmly IR Reclegsed from
ceutically acceptable
SUbStthtte?&run%% at égﬁ&gfgyndg%r pr o regg t hereof [0090] A
[0099part | cIﬂ arel gmbpdisfeer, médl respbadd mempounfls ohferpuledénRk® is selected from

o YIS ) B o LA A i
or substiRfuteldviereiunsubst i tuted al kyl : and each of R8

d R9 ndgpendes ;
ansubshiT BT AR CaP oG et R B0 R b Pt 0+

het eseg,yccwm&‘w,, -SOZS(RD, 200 1)T8B0 7 2NRETIER2 OO R/PBEB 2B *)-,
N(R*)SO, N(R*)-; and

R is selected from substituted or unsubstituted alkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted aryl, substituted or unsubstituted heterocycloalkyl,
substituted or unsubstituted heteroaryl, substituted or unsubstituted amino, substituted or
unsubstituted aralkyl, substituted or unsubstituted heteroarylalkyl and substituted or
unsubstituted aminoalkyl; and

R™ is seclected from H, substituited or unsubstituted alkyl and substituted or
unsubstituted cycloalkyl.

[00100] In one embodiment, with respect to compounds of formula III, R® is
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substituted or unsubstituted aryl, substituted or
unsubstituted heteroaryl; or a pharmaceutically
waewmepssabt e salt sol vate or prodrug thereof; BOMEP2007/055246

stereo mer |soto LC variants a atautomsrs R o
thereoR§P I n @ ? enbodi nen tQQ) terESpect(t)N ~R
conpoun fornula F‘ Rg is sel d from \W/
subst i unsub ted cyclo |, cygeloh

substi tuted or uns stltuted phenyl, substituted or

unsubst | tut risdyl ubs ituted or unsubstitu

1o s g o RIDEE s SRRRb P URS pkrd et aph B Subscript n s

pyr azlecied frsmklsA iahdiesd RSP istindopbsiehttyudeidtep irorohyelrogen, substituted or

substi t ut ed ubstitute razol e and substi t ut ed

or u;butf)tgtﬁl f%%’le%ﬁ?x?ﬁ (a'grioofnécpha{?%OQZ] I n one enbodi nent,
[0010W t h r BSpectmbodingatypatinaspcof tof @ifpulials lof forntdla i15 RY,is Me described

Et, i-Pr or CF3. Q93] | e. enbodi , Wth
above (o Pl SEDERP b AHEE oF MeoriniaitPh R 18 Al Gk m another
embodirfen®Re* ie Bl irthe &t -L) posithonr BSpesbthbentooReun 88 i01-Cl, 2-F, 2-Me or 2-
CF formula Ill, Rg is selected from substituted or
* unsubstituted cycloal kyl. [0095] In another
[00102]ThOdi BHte, ebodiindhe SHEBCEesfedt ©ORPUNES 0B fford@lamul, &%lid bs described
Rg, is selected from substituted or unsubstituted
above@%ﬂclohexyl or cyclopentyl. [0096] In one enbodi nent,
W t I kespe;tol ceomuRrds, af NwhHoola 111, Rg i's
sel eg} ed from substituted or unsubstitute

het &f otsycffe&?g}eﬂyfrom [Sglffgf-}lfeq oF upsybsyEtede ik |S‘R’R§Hﬁ,11tedv\5?rt ypsubstituted

I eSRQElbalkyd, HBHRAINGSInQbstr@ediyB substituteRer hﬁu&a{u@e@t}ﬁ@rocycloalkyl
from substituted or unsubstituted piperidin

yl
mor ﬁHlbqtlfuItﬁ;ll or uawaﬂ;llltf"%bqtﬁpqwlf subftge‘@@})r Wﬁlﬂgﬁ‘@ted aralkyl, substituted or

eanﬂEdE@tﬁﬁted WitérbaryieRpeat siRtiGRIBPuRMS Rfcdfafiidika; hid
IS, selected from substituted or unsubstituted

pheﬁ&l“sﬁ???H@?“HT“%?VWﬂ%%ﬂﬁ%myfﬁﬁéﬁTy|n one
[0010%nJDOdI Eie ebddindh SRBCLestelt ©OTRPEAMS @ o], &*1id bs described
is selected from substituted phenyl, substituted
at")Veﬁiﬂrldyl and substituted pyrim dine: and the

subqjkggakpq)lQfﬂ;d@mﬁvﬁa&dehﬁtgiqmg is selected
from. bond, ene heteroalkylene - 0-

CO-R 18 @glg(;ted fr(g@%{ alkyé 10¢t y]eé}qkkpzla@)moet ylsmmyé)h_egerocycloalkyl
- N( agﬁalﬁgﬁ}andh%& §.fR-, - N(Rge) CO N(Rge) -, -
S02 N(R le) ; and Rgd is sel ected from
[0010§]u bst i PuersderghodiiBHBEth tesReedtoadorippunds (o Serimul BY Roris as described
above Mpsubstituted cycloal kyl, substituted or
unsubstituted aryl, sub§t|tute% or unsubstituted

het driseyerdaPkydQ- C&Hﬁgtpt@tﬁﬂgdPOUWﬁﬁbstltuted

het ggroafgy| o.|csidlps tffowt Rt ?fam%%ﬂi?ls t 'e%h[kﬁaﬁﬁjnoé no ’dlmethylammoethyl
substituted or unsubstifuted aral k substituted or

uns ubiyilanypesthyh svlstiowdyr amsnéwmmﬁid)ygeb@wl{hw@@ angk pyridylmethyl.
[00105)"SU bst Lt &gboﬁgﬁegp %51)/ }emegggaﬁb‘soﬁrﬁls ?l ﬁdllf rIQg% g%‘ described

substituted or unsubstit stitute
above gmsubst i t ut ed cycl oal kyl . [00100] In one enbodlnent

200;}7 52%@%4 P%% Péogk; %Bgfo(t r-‘ééa)n/ )d“ (R%és\lﬁi%% me T

( R8DhNREH )R a)ersub@uipt m1 is selected from 1-4; and R*is

)

and wherein the ring P is substituted or unsubstituted heterocycloalkyl. In another

embodiment, L is a bond, -CO-, -O(CH,),1-, -CON(H)(CHj3)p1-, or - NHCO-;
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LNLLNNL N N I Zor wherein L, and Rgd are as
described in the precedi ng paragraph; the subscript n
wo 300748d0ect ed from 1-4; and each Rga is i ndepepciERP1097/055246

[0010&]‘3I ect ﬁld?iré}ﬁgolamp 9&hHy regﬂ‘égﬁ{o Jo“‘fpg\%fg 10]f f?%ﬂlbﬁf 'ﬁgqg géj described

al kyl oXy, cyano, one
above; é,nﬂa@(dplme md, thevinghP sesipétitedtoo usobytiowridsteofeydlotlpll a |11,

is ps described above and the subscrd pt,n sl an :
[0010@g n'\/éne OdBlent iy 1i§I§pe do COEIPOB{]IS %\%I%ula Iﬂcﬁ_t% Is s gescrlbed
above; ahos hzerboncb ndnddthfremtg, PRyasubgitatd 2+ (wmstbldtuted pipeyidine, substituted or

unsub%?u%etplop%pafme gsulTsﬁta%Bgie b sﬁbngﬁlgedgﬁg%%lﬁng 9, rphsohr%ei S 2-F,
[00108fespecin b ﬁﬁh‘qdmwﬁdSVl&lf reﬁp@bmol @nipblinds R forsnudsIll, R® is as described

sbove TERRkgEh e A3 R RguTas » ST e B8 r om

[00108JubsSt i Iwb&derﬁlj’odiﬂlﬁbﬁu hsith ieb{ieetdtoaddﬁipbunds Lblﬂ%rlniuw BO Riris as described
above; nsu ﬁ:{eéalga?r %j/f:slu‘t?gw%tqrtum %Hlﬂte @Hgm §u(batftgtad or unsubstituted
piperaii@et, eﬂimuﬁm@i deYhsubstButbs pipéridiRdmedphalmgubst i t ut ed

eteroaryl, substituted or unsubstltuted aralkg
100110} st i frursgergodint Y TeERsF'eld $oBPaYRSE 9 i is as described

above; &u@mm e@(QHz)HPSd#bISH(G}QB £d t}ﬁ@h&@ﬁétlﬁﬁ’ﬂ is s@mbdl?@ﬁl i-8; and the ring
sel ected fromH substituted or unsubstituted al kyl .

Pls“@%@&%@?“Pﬂl8W€“gﬁﬁﬁﬁWﬂﬁﬁ¥y with respect to conpounds

[00119]f for fHJb& érﬁﬂodm?@t 'Vﬁtkﬁl%s&@ts@rdoﬁﬁ)gund@b)@\f&i@&dHL H*Ss @s descrlbed
nd, %i or -N(Rge) CO-: and Rgd
abOVeasIellsetf?@dmlf:r Wﬁz)maal wwi\%?fﬁ oethiiF sultfpranwl #n? RHét h‘}ﬂ the T ring P is

substlt%@|09%h§%§t1tut@@ﬁa%9&iﬂ&lsg%tllﬁiféd’ or BsbsBtdl pip@Rfhne, and substituted or
het er oaryl al k In one enbodlnenF with

unsubsigdqdendreriige, é@ﬂ?ﬁmﬁ@s of formula Ill, Rgis as
[00112’]escrl Reghe éP&ﬁﬁne"ﬁpq’&llﬁl f’e§p_e@t IQO&)Q‘I[)OUIQTS of 199'111&1 I, R is as described

cted from

or - and Rgd 1s se
above;rfeis hé@gﬁ%e@@mywr (h&? (Ghrlmo e hyliscrird imtes brjdctedifisgiet-fiyand the ring

Pis sugétﬁhaiydr nggflﬁ‘ﬁtgﬁ/ eter pl%&lk}}lm ed or unsubstituted
pyrroli |ny enzy and pyridyl nethyl. [00105] In

[0011%he enmbodicnemiodingint, hwitespset tot @mpowpls i dernta HbrRiui$ as described

above; %& C&g@%lﬁzﬁml ; %&1%@ ,{%ﬁg 9% ﬁlﬁaﬂé’_é%'e r!in% His %@thea %ﬂsubstltuted

plperld-n@(]‘q@lbd)l(@dzpmunsubsmuted mMa(né;l—lzl)d su‘tpsxltute[dh er gusmgmtmtgt piperidine,
nel S selected from1-4; and Rgd is N OP and wherein

6 ring Pis substituted or unsubstituted

[00114fet er oby acoahbogdiment, nwitin odshret to eorbmoindseott fortulh Jlla theowdipound is

accord@@%fo@%%a'zb@rwa -5%&?4%’“" o WD 2 .
(Rea), (Raa)n (Reay_ (ig P

sol s @ @

R9 R9 R9 R9

morph

IVa : Vb , Ve or Ivd

and wherein L and the ring P are as described above; the subscript n, is selected from 1-4; each R is
independently selected from hydrogen, substituted or unsubstituted alkyl, alkoxy, cyano, and halo; and

R’ is independently seclected from substitited or unsubstituted aryl and heteroaryl; or a
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[00106] I n one enbodinent, with respect to conpounds
of formula Ill, R8 is as described above; L is a
whendiassand the ring P is substituted or unsubseet/EP®A7/055246
pham&%ﬁt%@}py&gﬁgdlg%ht 541\%%1&7&0 ﬂ%&@l@o@ gmpgérgﬁgbtmerswist)aplc variants and
respect to conmpounds [, R8is as
tautomgesgear¢ohed above; L |s a bond; and the ring Pis
[001 1§]UbSt | mBSdn‘d UbS l{ LG4 c&ﬁa&gﬁds% Eb‘%mul%éiﬁg}wdui & bond.
unsu stltute Pl perazi ne stltute
[001 16J]ns ubsin dngteatiopinper widh reepectno cphpduindseof (HrA@1:@8YaYid,dnie methylene,
ahlee”quHQEq}deb h respect to compounds of fornula IIl,
YRR ES Gest above; L is CO and the ring Pis
[00113Jubst i tnuine Gmbasdlmaﬁublﬂt ﬂeiplette@l chgioatiddey &drmal& W a-1Vd0D 109]O-.
0011#n one  enbodi i gﬁ pect t co ounds of
100118l | & PopPOU et G B figein Yveo-L is 00 and

[00119]he 1i AGoRpbid Sbtdsdind 1 iIC@AmM O, whdrsiH DS LNHC@%IQCP)@JH di ne,
substituted or unsubstituted piperazine

[0012Q}ypst | Aweraowd agreedingse |Ct1431?1é?dwb?rﬁiéll11@11@@\1(%@12&@&4\1@{) -CO-
CHZC )0110] I n one enbodi ment, with respect to conpounds
formula I'll, R8 is as descri bed above; L is

[00121]( CH2) mcompm@(i@m;dmgto CHm INFRDHR Y11 = OCHh@Hwbé‘éHCBrCHz-.
|s e
00125 3 B E S St bRl e 28 P bty Y b o
[NH2$h onehemb@dmmhmmm wnmhmmmsmenmpMmdt@hmomn&QN@ﬂVd];m -CON(H)-
r mul s as described above; L is
CHZC%?CﬁQfﬁ)Nkﬂc%ﬁggﬁ)nﬂ-, or -NH(CH2) m -; the subscript
[00124d 1S B @fe edjbodinddnt Methrrespect Bo k@mpamisefl fotmteat 10Ma-1vVd, L is ~OCH,-

uted pi peridine, substituted or unsubstituted
CHf‘ﬁ“%@E%%Fh' and substituted or unsubstituted

[00129] peri mmefemmhmeu[sa%ﬁ&] I n one enbodi ment ,
with respect to compounds of fornula II1,

[0012¢)5cr i Beghe %@@en‘t Wit re@m(tw%rgp@l}lgﬁ of fog?ulae IIVSa IVd, the ring P is

substltut%mn%ﬁtmed pipbi@nd HRSMb IRt or Plpetaging €l eCt ed from 1-4;
and the ring S is substituted or unsubstituted

[0012%kt er oby@e @glp@ment{\@]@g_rfgaecqtﬁ cpRouRdsd drmelae [Vag dy L and the ring P

are as QSPRE hbdve: tﬁ@‘fﬁg&ﬁﬁgﬁs Qfand QfcFREas il I, RB is as
descri bed above; L is -CCN(FD(C}E)n1-; t he subscri pt

[00128f s Dn e c@bodiment wigh iesngef tPcompoypdssf ifarppulag I\or-1Vd, L and the ring P
are as HORH ﬁtab&%t ﬁlg su‘tﬂl:rgﬁ rnI 19'1 QAfd Rﬁgpﬁte' Etui’te %oe é Cl F, CN, OMeg, or CF;. In

unsubstituted piperazine, substi t ut .
anothep pralsinént. iy &id api-frathp di 1he positirgr Jphist fnpgher [:ro'@ﬁmnqnt IR i AeCL 2-F, 2-
Me or 81F§Qdi ment, with respect to conpounds of formula II1,

the conpound is according to fornmula IVa, |Vb, W, or
[00129)vd:  ( Rsefprihdr emmmmt(mrespectw cqRwadN of frthiila [1L-R"is DP

I\I\RJg,a) ~ NHN( I'N NN NN NN_NN NI\}E&)NN

8a n
N N ROPRY RO R9 \<|op|ch<}Vd . @
|Y
~N

and wherein the ring P is substituted or unsubstituted heterocycloalkyl; the subscript n is selected from
1-4 and each R™ is independently selected from hydrogen, substituted or unsubstituted alkyl, alkoxy,
cyano, and halo.

[00130] In one embodiment, with respect to compounds of formula III, R® is as described
above and the ring P is substituted or unsubstituted piperidine, morpholine or piperazine.

[00131] In one embodiment, with respect to compounds of formula III, R® is as described

above and the subscript n is 4 and each R* is .
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and wherein L and the ring P are as descri bed above;
the subscript n, is selected from1-4; each Raa is
wo pepssodent | y sel ected from hydrogen, substi t BCBEEPIINT/055246
nsubs t v B C
[00132113 ndféfpéﬂr%dgﬁtiolay sél“élglt %e%gﬁ%(r%)rr%/ S %r%d??) gt gﬁl& maqg is B described
ahweamtdbsmb®upedwa}ymi&ndSh@téMdarybPrdﬂ 8, CR30WP, or CFs. In another
k3 P t 82 16 2-CL 2-
embo R0 A3807 5, FCTHIRZ RO ORRABn ASLIRGEU LBk, ki 20, 2,
2-Me @t2eflBoi somers, isotopic variants and tautoners

[0013%]|']er eo o IgJQ e]fflég%)%(i}?len W\Per%%)ogltg?g}ﬁpoux\és olgf ! eﬁﬁ?@g‘ﬁ%

oun a bon
In one enbo nent, Wi th respect to npounds gg) 0
f or nul®& a-1 Vd, ¢ hjsN hyleﬁ@ Hylene (/\
prOpylﬂia @)but‘ e e 117 e enbodi ﬁE' (R,
with respect to ¢ nds o | ae Wa-1 vd; s
[00118] compound ac ordlng to Cla|WI9

mherein Lis -CO. [00119] A conpound accordi ng to
Claim?9, mhere&n Lis - or - 86120 R

conpeund acador di pe),t o i'm Rﬂmhe NﬁRL i's
- CON( CH2- (fT WA1 [001 T(\“%
conp acc@@dln /Lo G &Pn19 i ere|W>L |s
or < NHCH2- CH2- [00122] ne enbodi nent , Mﬁth or
respect to conp ounds of fornulae | Va- | Vd, Lis - -

| apdoweereﬁﬁbfdwl?wt nih seckedsta -4 sagdoRpat ﬂ@épeeﬁently sclected from
f &%eﬁesdbééﬁutky by dnsdb%ﬁltutg&]\ﬁﬂih al% %0’ atf h'%llg] R® is hydrogen,

I'n one enbodi nent,
r e@ﬁé&tﬁd pbur@él?ﬁﬁmdcpék%m subptititeder ynyabstitygd cwclpekylcﬁ‘m& hydrogen,
Qﬂ%stltﬁ’&d oﬂmﬂ%ﬁtgég a}kyl[ 8 %%hbskﬂpt@( iPiel Rl Heh 1egrbodi ment

s a bond. 26] "I n one enbodi ment, with respect
[00131‘10 conbmfmher@mbﬁ@mﬁm\alelneamctltw/domnmedsmf fgmplajld, R*is

substituted or unsubstituted piperidine, norpholine or
piperazine [00127] In o e enbodlnent ith respect t?/L
con@®aknd fornmhge I d Lregynd eorlng PR%re

as d bove;.Nt. cript i 8. 4 'and eac Fga

i's 0128] In o nbodi ment th respect tol
con%eilds of for | Va- IM@//Ljﬁzgf;he ring

as descri bed above the subscript nis 1 and Rga |s
Me, Et, Pr, iso-Pr, O, F, CN, Ove, or CF3. In

anot her nbodlnent Rga is at 2-(ortho to -L) -
p%§4t|ozﬂ\hn/yeﬁ %not weffiodi ment, r%g RS 2- @ N~
2- [Op12 iEﬂQTa fﬁ?fherN odi nent m%}NlT)\\
ret tjo conpo fo | an s (Rsa)
Ba)yn (R8a) Zé;@gj/ P ﬂiggigy/fé%FNlﬁy)é;ﬂan¢%
erein the ring P is substituted or unsuBSstituted

heterocycloalkyl the subscript nis sel ected from
and wherein the subscrlpt n is selected from 1-4; each R™ is independently selected from

hydrogen, substituted or unsubstituted alkyl, alkoxy, cyano, and halo; R* is hydrogen,
substituted or unsubstituted alkyl or substituted or unsubstituted cycloalkyl; R* is hydrogen or
Me.

[00135] In a further embodiment, with respect to compounds of formula ITI, R%is

~
(R8a), (LN/ (Reay, (LN/ (Rea)_ KLN/ (R82),, (LN
N N. N N. N
= ‘ - —~N
3 Or 3

25



1-4 and each Rga is independently selected from

hydr ogen, substituted or unsubstituted al kyl, al koxy,
wa@yana3soand hal o. [00130] I n one enbodi ment, WPCTEP2007/055246

I P& Edreih Qhec pgsis {Tecfte‘ar%flll g. 4 lehen R 1é ﬁld@ﬁénd%’l}ly selected from

descri bed ove and erin I's substituted
uhslueEs.| étlbﬁtléléledmr p@%ubﬂiﬂﬁ@i allmb,ra@msy,u ciignopgndpialeer azi ne.
0131} t nds
100136005 ﬂﬂ?%?%mﬁﬁ‘g R e T L
subscrl pt nis 4 and each Rga is H 24 WO 200713807

PCT/ E‘FB%OO?VAS 246 REQOlafOI n ongegnbodi vvltNh NJ
respe L@Epound N f\OlJmﬂ all guif(se

descri above and the subscrip is 1 and |s
Me, Et, Pr, I So- Pr, F, CN, ;7 or CF3. I'n anot her.

enbodi nent , Rgals at the2(orthoto N-ring P)
position. In yet another enbodinent, Rga is 2-C, 2-F,
2-Me or 2-CF3.gs[00133] In aRSturther enbodl Jren i

R8b
N
respegt t gls of | arebyl |, i8 F38 "
(Ran- @)n”p?%” o R ﬁ%@g;
(R8a) x

(R8) {8). (R8).| N R8b R R8 \ R8b R8b ( N
(R8a) =~ (R8a) ~ NN (r X (R8" br NI
(R8e)x or 'or and wherein the subscrl pt n is selected

f ﬁrﬁimvﬂe‘ré‘in t@@ﬁiﬁs&anlﬁ sdlqgtapendent leycrsri Q@ﬁrﬁgpeﬁlﬂ&lm/ elected from
dr ogen, substituted or unsubstituted al k

séqﬁ%en asvbstidehor ragabstinted Ay ikexY. ams epd é@ledanér 15’ hydrogen,

Uﬂﬁ)bthﬁt%dl biitn@ebsadutel b1k O or SeRGHuteti Wt @uBMkitASYAS Ik Ut ed
cloal kyl; Rg is hydrogen, substituted or

100137, hsubst gt @ebodimapl VERICEIsE! WUAsEwPTIE of fprgukell & dyas described

above gﬁdQHe dv&ripl PRY3A cdcAra i Hr t her enmbodi ment, wi th
espect to conpounds of formula Ill, Rgis gR”a n o

[0013§]R a) ninopreReraodingnt, i) Feseet -coppRpndy okpfompula JIN R Rs &9 described
above %(Rﬁﬁe(sﬁl'as%)l& rwls } B @Eﬁ MeN'EB%*} {sg@‘?)(ﬂ N BﬁeoM\é Islr HFN In another

or and whérein the su scrlpt n o S

embodymnéé% e‘él atf%@ﬁthqu riagldorgen. insydt nlmﬁpyéﬁ@bqwrnw Jet set@c-F, 2-Me

or 2_C1§3I‘"O m

[00139] In one embodiment, with respect to compounds of formula III, R® is as described
above and R™ is 1.

[00140] In one embodiment, with respect to compounds of formula III, R® is as described
above and R® is substituted or unsubstiuted alkyl.

[00141] In one embodiment, with respect to compounds of formula III, R® is as described
above and R® is substituted or unsubstituted cycloalkyl.

[00142] In one embodiment, with respect to compounds of formula III, R® is as described
above and R™ is Me, Et, Pr, i-Pr, t-Bu, i-Bu, CH,CF;, CF; CH,CONH,, cyclopropyl or
cyclopropylmethyl.

[00143] In one particular embodiment, with respect to compounds of formula III, R® is as
described above and R* is i-Pr.

[00144] In a further embodiment, with respect to compounds of formulae IVa-IVd, R® is
independently selected from hydrogen, substituted or unsubstituted alkyl, alkoxy, cyano, carbamoyl,
CHO, and halo. In one embodiment, R* is H, Me, F, or CL. In a preferred embodiment R*is H.
[00145] In one embodiment, with respect to compounds of formulae IVa-1Vd, the compound

is according to formula Va, Vb, V¢, Vd, Ve, or Vf;
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hydr ogen, substituted or unsubstituted al kyl, al koxy,
cyano, and halo; Rgb is hydrogen, substituted or

W@ a®ahsgdort ut ed al kyl or substituted or unsubstPCT/ERIN07/055246
cycl oal kyl ; hydrogen or M. [00135] In a
further enbodl n Wi th respecn/?\ conmpounds of

formula Il s N (RBa) ayn r

(RBa) n m N N N/MN~ i | or 25 WO 29071§§a72
PCT/EP 007/ 055246 and whérein the subscri®t nis
seleg Nom 1-4; each=Rganis |ndepen€eﬁyky sel ect ed
from Hyi?ogen, substituked or unsubstitwnted al kyl,

al koxy, gyano, and halo. [I00136] In a furthe

embodi nent, with respect t0 conpounds of ﬁ%rnula i,
Rg is (R8a) 0 ~RSa) O ~R%a)n 0 (R8a)n ~pY& N NJ- N N
N2N NR8b W ,-W R8b (R8') N n (R8a) N~ ~RSa)N NJ
N N ~RSa) n N NNRJ or and wherej rr*t he subscri JR®

IS selecteo pggﬂ each Rga gpe ndependent | y

sel ect ed ydr ogen Mt ed or uns |“h:rged
al kyl , "al’koxy, cyano, ; and Rgb ws/mgdwogen
substnt ed or unsubstltu ed al kyl or substituted or
unsubsklt ted cycloal%\ P00137] I n onevenbodi ment,
with Yespect to conpoumd% f formula IIN-N is as
descri betd above and the gubscript nis 4 ghd each Rga
is H [QQ138] In one enbodiment, wth respect to,

conpounds of formula 111, Rg is 8s described above
andmdiericher *sik s désciptied rfor B)rriiulamldi alt & ™" is hiMeogelt subRityted or unsubstituted

i so-Pr,. . F CF3. I n anot her
a%ﬁﬁ&ﬂﬁ$&§%ﬁ”ﬁ@%£§§m§¥%§@%%ﬂtho to N-ringP) position
[00146n yet Ireomemedsdimefb ogitiespect teRe@npgosin®-oEformBaEya-2HME® isal.

[001 In one enbodi nent, h respect tq
10014ilonpoum§w PYMARI With TospeciRyg cpwpend ﬂ%éfeml%d Va- s ghais substituted
or uns@RGutEROkKIS H. [00140] In one enbodi nent, with respect

to co ounds of formula Ill, Rg is as descrlbed

(00148}, Rgh ms caapdimpnty v BlrespecnsamReynds eifornylis Va- [Védﬁmi]subsnmted

Ormmmﬁnﬁﬁgcen@mglnent with respect to conpounds of
formula I, Rg is as described w |
[00149] In one embo mment, with respect to compounds of formulaec Va-Vf, R* is Me, Et, Pr,

i-Pr, t-Bu, i-Bu, CH,CF;, CF;, CH,CONH,, cyclopropyl or cyclopropylmethyl.

[00150] In one particular embodiment, with respect to compounds of formulae Va-Vf, R is i-
Pr.
[00151] In a one embodiment, with respect to compounds of formulae ITI-Vf, R® is substituted

or unsubstituted aryl. In another embodiment, R’ is substituted or unsubstituted phenyl.

[00152] In a one embodiment, with respect to compounds of formulae ITI-Vf, R® is substituted
or unsubstituted heteroaryl. In another embodiment, R’ is substituted or unsubstituted pyridyl.

[00153] In a one embodiment, with respect to compounds of formulae III-Vf, R’ is selected
from substituted or unsubstituted phenyl, indolyl, isoinolyl, pyrrolyl, furanyl, thienyl, pyrazolyl,
oxazolyl, and thiazolyl.

[00154] In one embodiment, with respect to compounds of formulae ITI-Vf, R’ is



above and Rgb is substituted or unsubstituted
cycl oal kyl . [00142] In one enbodinent, with respect to
weowposseds of formula I, Rg is as described PEOBE®07/055246

an@@&!:h Rg gl | & al}{ﬁ’A = 1ndé%%mdehﬂ3p §eiec{ed Bldm $ dg W%@CR@%& of R is
H2, cycl opr opyl ﬁyc opropxlnethyl Qé00143
lndeneudnlélyrféplt Jubsiitugd @mbwmtﬁ@ alkypj andl Ry'eis pORL{ GONHMe, or CN.

o ETPUIESRE ARG iy 8 o LSRR

respect to clonpounds formul ag | Va-1Vvd, Rga is

i ndependentlly sel ecte fron1hydrogen, substituted or
unsubsti tut al kyl , koxy, c 0, cgar banoy| CHO,
and halo. Nn one enbbddihent, R§a Vs H M, HE “or O.
In a prefelyegll embodNmnt Rga | [ 00445] N+ one
enbodi nrent, wth respect to conpounds of fornul ae

wo15&va |Vﬂrﬁﬁﬁ§eﬁ@&ﬁ@&ﬁdmﬂh% &Q@E&% AndsQf ERmiMe BI-Va.R* Y,

d, or VE: 26 WO 007/13 072 PCT/EP2007/655246
N  f~~" MYNJ HNHH NN NNN N NN
N~ N N RO R9 v Vb VC N-~Rae N Rae N
N N N N N
R9 V 4v or Vf d mher |s §
ZHe crlbedH < for mulen andwR i's hyQ{ N

substituted Ob unsubstfbuted al kyl or subs |tute
unsubstituted cycl oal kyl. [00146] In one enbodlnent,
with respect to conmpounds of fornulae Va-Vf, Rgb is H
[00147] In one enbodinment, with respect to conpounds

of f rnulae VaJKf Rgb is|substituted or unsubstiuted
n one endelnent ith resp to

al [00148 L
c?géghds of " | ae ;;va, Rgb\ls substityted or |
HM” bSUtL”@d cycloq4hl H,N HN N N

O

O

\ \ 25N
o o : \o , \o or \o
[00157] In further embodiment, with respect to compounds of formulae ITI-Vf, R’ is
(Rgd)m
H_N O

2
and wherein the subscript m is selected from 1-4 and each R* is independently H, substituted or
unsubstituted alkyl or halo.
[00158] In further embodiment, with respect to compounds of formulae ITI-Vf, R’ is

(R99) (R,
N
N O H
H or ©
and wherein the subscript m is selected from 1-4 and each R™ is independently H, substituted

or unsubstituted alkyl or halo.
[00159] In a further embodiment, with respect to compounds of formulae I1I-Vf, R’ is
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[00149] In one enbodinment, with respect to conpounds
of formulae Va-Vf, Rgb is Me, Et, Pr, i-Pr, t-Bu,

w0 280/,138H2CF3, CF3, CH2CONH2, cycl opropyl or PCT/EP2007/055246
cycl opropyl methyl. [00150] In one particul ar
enbodi nent,| with respect [to conpounds of fformnul ae
Va-Vf, Rgbjis i- Pr. [00151] In a one enbodiment, with
respect t rrpounds ofs mul ae I'l'1-VfQ
substi t ut or Rifisubst i ®
enbodi ment N Oi s subst|
[ 00152] In|-a one enbodi Qnith respecinto
of formulae I11-Vf,, RO i H substituped or"

nsubstituted heteroa . di men [
and whRE R RO Grehael Ko b ) Fiay T pesarern 15 syidted or
unsubﬁttﬂ&ﬂdailkﬁﬁthalovw th respect to conmpounds of fornul ae

R9 i s se from substituted o o .

[0016 nsubs I ¢ Gy g E%@Fema. HHbFpect t%s?fwmuy& Oé?wﬁﬁeyﬂ}-vﬂ R”is as
descritfed BB andteguhepﬁ%/is;ﬂ pyrazolyl, oxazolyl, and thiazol yI .

00154] In one enbodi nent, vvlth respect to. conpounds g .
[0016 f or Fup dethey Fmbﬁdlm@@, ‘fvgh IENSY NI Agnmunﬁzofi, igomulagg JI-f; R™ is as
descnb%@ aﬁbv@ﬂn\@@ &QQ%@@@?C%QJ%S a3 ER200FDEPbg46 and each of

A2 and A3 is independently selected fromsS, 0, N,
W016NR9a Bﬁweemb%Mn@aﬁﬁmb$ﬂF@épF@mxmwhéﬁéﬁ@@hﬂﬂyh¢P%ﬂWﬂmdw

accordﬁ&%\ﬁ?o‘nﬁﬁﬁ%a b, WicSl’u:ﬁtVIE yted- al kyl; and R9b is CONH2,

Qonpounds

, or CN. [00155] In further (IeAnbOdl ment, wth
respect to conpoundsoof fornulae IfloVf, RO is \ \
CNHN\ |- r ﬁ&ih N -N or 01561 In f o
enbodi nent respect tg. cC rrp unds of fiormul e
[11-Vf, RO i's O HN ~N H2N | -~} N H2N
HZNH2NN OOOOH%NNS H2N N2 N H2N H
2NHH2& OO0Oor O} 57]Infur];imlr/

enbodi ment, Wi th respect to conpounds of formul ae
11 -V, R9{§(R9d) H 2 N O and wherein { hi

subscri Rk iI°s sel ected fy -4 and e@q“h S
i ndependenty y H, substitut sl or o
Via Vib , Vic

ﬁN/RSb hN/RSb
N\ NJ NYNJ
= H. —~N
N
T )
Y
N/N =
N
\
S
H.N
N
o] o]
Vid ) Vie or VIf

and R® is hydrogen, substituted or unsubstituted alkyl or substituted or unsubstituted cycloalkyl.

[00163] In a further embodiment, with respect to compounds of formulae VIa-VIf, R* is H.
[00164] In a further embodiment, with respect to compounds of formulae VIa-VIf, R* is
cycloalkyl.

[00165] In a further embodiment, with respect to compounds of formulae VIa-VIf, R* is
cyclopropyl.
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unsubstituted al kyl or halo. [00158] In further
enbodi nent, wth respect to conpounds of fornul ae
WO bdosN8807R9 is (ROd)m (ROd)m N N N O or H O BEMEP2007/055246

[oomgggr?i i L hGunl 1?18&1118&}4"%@ r&ELE G %gmgau%; afﬁbb ANde S8ERTE R is

I s 1 ndependent sub3|tute unsubst it ut e
substitaﬂetﬂ(yﬂun@lrbsihtaleéalkleOlSQ] In a further enbodi ment, with

spect t 0 unds of orrru e |ll-Vf IS %
100165805 ot BoRATRAMAREAOf b BRI Afklsibintl pe Fmbie yBAIA i e
Et, Pr,@P¥, t-BN, iB1QCFH OEHZEIFHCHEC@NHz,\mhe)rckjpmpylneﬂgfubscri pt mis

elected fro each ROd is in endent H .
100168 °° 7 Rtk B St S toRyds D R . pesggpnd i
accordlng t@foindilh Ve, ‘emnodlcmant,,vm, Vileloes¥pgeéct to compounds of

fornmulae I'l1-Vf, RO is as described above; and each
ROd is H [00161] d¢n a further odi nent , vvlth Q

respect to conpeunds of for -V, RO
descri bed <@- mis 1 d each R9dH45L

i ndependenitly Me, d or F I'n one S nbodi ment ,
W th rggg&n to conpou Blﬁ/ng formJIa Il{g\th corrpound

i's ac\hpm'ygtoforrru , VIb, Vic, Md; Ve or
VIf: NO NN IN/NJ HN NHN~N INININININ
IN N N, c NNNS S S H2ZN H2N 0 O Via VIb
Vic R8b r-NR8b r,N N
HZN%O HZN%O HN- 0
Viia ’ Vilb ’ Vile

o

HN™ 0 HNT S0 2

Vile or VIIf

Viid

and R® is hydrogen, substituted or unsubstituted alkyl or substituted or unsubstituted cycloalkyl.

[00169] In a further embodiment, with respect to compounds of formulae VIIa-VIId, R* is H.
[00170] In a further embodiment, with respect to compounds of formulae VIIa-VIIf, R® is
cycloalkyl.

[00171] In a further embodiment, with respect to compounds of formulae VIIa-VIIf, R® is
cyclopropyl.

[00172] In a further embodiment, with respect to compounds of formulae VIIa-VIIf, R® is

substituted or unsubstituted alkyl.

[00173] In a further embodiment, with respect to compounds of formulae VIIa-VIIf, R® is Me,
Et, Pr, i-Pr, t-Bu, i-Bu, CF;, CH,CF;, CH,CONH,, or cyclopropylmethyl.

[00174] In one embodiment, with respect to compounds of formula III, the compound is

according to formula VlIlIla, VIlIb, Vllic, VIIld, VIlle or VIIIf:
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NNJNYN NHNH / HHN IN ININV NINN IN NN

~\ NN/ ~NNN/ SV \ HNSS 0 H2N\\ H2N\\ 0 0
wob@7B800r Vif and Rgb is hydrogen, substit ut eBCDEP2007/055246

unsubstituted al kyl or substltut ed or unsubstit d

cycloal kyl .  [00163F In a further ®mbodi rrent j

respect to co of for I?éQJIa VI f IS
[00164] Imwa t her errbg\di@a, with réSpi&Nto
conpounds of fornulae Via-VIf, Rgb is N%M oal kyl .

[ 00165] aMurther e{\%@%ﬁ ent, with despect to
corrpound ~formul ae \4-&-¥f, Rgb is Ncyclopropyl. 29
WO 2007/138072 PCT/ EP2007/1055246 [00166 n a further
enbodi nment ith respect conmpounds of rmul ae
Vla-VIf, IS substi d or unsubstitpted al kyl.
[00167] Im—a further empodigrent, with r#spect to
conpounds o@ulafor mul ae Vla-VIf, Rgb is Me,vicEt, Pr,
i-Pr, t-Bu, i-Bu, COF3, CHJt¥3, CrRCONH2, or

cycl opr opyl rret hyI [00168] In one ?p‘oodl ment, W thre
respect to conpo s¥of fornul

thecorrpNﬁls

according t wﬂa Vlila, M VIIc VI)@A’?‘
V|eorV|N/©»}o oo;/N NI N NI N HEN N
NNNNN \N,N N, N OHZN\OV_E%NOVIaVIIb
EN/ HNN

Vilc Rﬁ&ﬁw{ab R8bN N N~ N~/N<
~N~-N _

N
N—™X\ N—\
H lo) H\o H o

Viiid

Ville or Vit

and R® is hydrogen, substituted or unsubstituted alkyl or substituted or unsubstituted cycloalkyl.

[00175] In a further embodiment, with respect to compounds of formulae VIIla-VIIIf, R® is .
[00176] In a further embodiment, with respect to compounds of formulae VIIIa-VIIIf, R* is
cycloalkyl.

[00177] In a further embodiment, with respect to compounds of formulae VIIIa-VIIIf, R* is
cyclopropyl.

[00178] In a further embodiment, with respect to compounds of formulae VIIIa-VIIIf, R* is

substituted or unsubstituted alkyl.

[00179] In a further embodiment, with respect to compounds of formulae VIIIa-VIIIf, R* is
Me, Et, Pr, i-Pr, t-Bu, i-Bu, CF;, CH,CF3;, CH,CONH,, or cyclopropylmethyl.

[00180] In one embodiment, with respect to compounds of formula III, the compound is

according to formula 1Xa, IXb, [Xc, [Xd, [Xe, or IXf:

31



/ 1l ZNHNOHZNO zZ VI If WVIId W or and Rgb is
hydr ogen, substituted or unsubstituted al kyl or
wGeamstidgont ed or unsubstituted cycl oal kyl. [ O0R@GOkPion7/@55246

further enbodi msrL\ wi th respect conmpounds of
formulae VIla-VI|d,TRgb is H ({\?7 Inafurth

enbodi mnt,w espect to ds of for
Vila-VIIfH- is cycloalk 00171] In a. friﬂlfﬁ
enbodi nqp wi th respect %piconpounds of fornul ae
VIl a-VI kLT, bis cyclegp opI [00172] ¥t
enbodi ms“h%“ “With respectN to conpounds of rﬁ'ﬂ
Vila-VIIf, b is substit d or unsubstit
[00173] In_a further enbodiment, with respectfto
conmpoungisof formul ae WWN-&-VIIf, Rgb isH
i-Pr, t-BUP i -Bu, CF3, CH2TCF3, CH2CONH2, oro
cycl opr opytarret hyI . [00174] Ip one enbodi nent, with
respect to conpounds of formula [11, the conpbund is
according to fornmula Villa, VIIIb, VIlic, VIlid, VlIlle
or VIlIf: 30 WD Zong/ 138072 PCT/ EP2007/ 055246 rOrO
~0 J -NJ N I\NNHNHNEVLAMN"NNNNI\I-N N&NDO
b

HO Villa Mllc RS ab JN Reb N mM N
NI NIND v NHNN a~ IN \\NNL N,

N N O N N ~0 H Vil Ifey 111 f
<\N/N/

a furt her

]
Z

IXd

IXf

and R® is hydrogen, substituted or unsubstituted alkyl or substituted or unsubstituted cycloalkyl.

[00181] In a further embodiment, with respect to compounds of formulae IXa-IXf, R* is H.
[00182] In a further embodiment, with respect to compounds of formulae IXa-IXf, R* is
cycloalkyl.

[00183] In a further embodiment, with respect to compounds of formulae IXa-IXf, R* is
cyclopropyl.

[00184] In a further embodiment, with respect to compounds of formulae IXa-IXf, R* is

substituted or unsubstituted alkyl.

[00185] In a further embodiment, with respect to compounds of formulae IXa-IXf, R® is Me,
Et, Pr, i-Pr, t-Bu, i-Bu, CF;, CH,CF;, CH,CONH,, or cyclopropylmethyl.

[00186] In one embodiment, with respect to compounds of formula III, the compound is

according to formula Xa, Xb, X¢, Xd, Xe, or Xf:
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VI11d and Rgb is hydrogen, substituted or

unsubstituted al kyl or substituted or unsubstituted
weyerozdoky| . [001751 In a further enbodi ment, PEU/EP2007/055246

respect to conpo ds of fornulae M Jla-VIIlf, Rgb is

H. [001761 In & fQrther enbo‘;li Q Wit h respect Yg

conpounds of Fimal ae VI 1 | a-ﬁ 1}1 Rgb is Y,
[001771 Ity rt her enbodiy , Wth resp*egk&@
conmpoungs \f formulae Vijla-VIIIf, Rgb ig m/k

cycl oprop I/. [001781 In<\ u t her enbodi tNwith

respect Nt oyconpounds of N ormul ae VI 1 a- VINEY

Rgb is

substi t ut or unsubstitut al kyl. [0017914 n a
further e diment, with rlegpect to conmpoundg of
formule-M Ila-VIIIf, Ryb(i Me, Et, Pey—d-Pr, t-Bu,
i - Bu, CF30 CH2CF3, CH2CONH2, or cycl opropybnet hyI

[001801 I m one enbodinment, with respect to corrpounds
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| Xa, I Xb, IXc, IXd, I Xe, or IXf: 31 WO 2007/138072
PCT/ EP2007/ 055246 r, 0 O rONJ NNJ NNJ H- "()- H
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Xc Xe or

and R® is hydrogen, substituted or unsubstituted alkyl or substituted or unsubstituted cycloalkyl.

[00187] In a further embodiment, with respect to compounds of formulae Xa-Xf, R* is H.
[00188] In a further embodiment, with respect to compounds of formulae Xa-Xf, R® is
cycloalkyl.

[00189] In a further embodiment, with respect to compounds of formulae Xa-Xf, R® is
cyclopropyl.

[00190] In a further embodiment, with respect to compounds of formulae Xa-Xf, R® is

substituted or unsubstituted alkyl.

[00191] In a further embodiment, with respect to compounds of formulae Xa-Xf, R* is Me, Et,
Pr, i-Pr, t-Bu, i-Bu, CF;, CH,CF;, CH,CONH,, or cyclopropylmethyl.

[00192] In one embodiment, with respect to compounds of formula III, the compound is

according to formula Xla, XIb, Xlc, XId, Xle or XIf:
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2007/ 138072 PCT/ EP2007/055246 JO O 0O NI NNJ NJ HN
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Xid , Xle or Xif

and R® is hydrogen, substituted or unsubstituted alkyl or substituted or unsubstituted cycloalkyl; and
R™ is hydrogen, Me, or CN.

[00193] In one embodiment, with respect to compounds of formulae XIa-XIf, R* is [.
[00194] In one embodiment, with respect to compounds of formulae XIa-XIf, R* is Me.
[00195] In one embodiment, with respect to compounds of formulae XIa-XIf, R* is CN.
[00196] In a further embodiment, with respect to compounds of formulae XIa-XIf, R* is H.
[00197] In a further embodiment, with respect to compounds of formulae XIa-XIf, R* is
cycloalkyl.

[00198] In a further embodiment, with respect to compounds of formulae XIa-XIf, R* is
cyclopropyl.

[00199] In a further embodiment, with respect to compounds of formulae XIa-XIf, R* is

substituted or unsubstituted alkyl.

[00200] In a further embodiment, with respect to compounds of formulae XIa-XIf, R* is Me,
Et, Pr, i-Pr, t-Bu, i-Bu, CF;, CH,CF;, CH,CONH,, or cyclopropylmethyl.

[00201] In one embodiment, with respect to compounds of formula III, the compound is

according to formula Xlla, XIIb, XIl¢ or XIld:
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cycloal kyl. [00187] In a further enbodi Eggt, Wi th

respect to-gonpounds of fornul ae Xa- Xf, is H
[00188 I@ further enbqdi nent, vvith@fspect to ,@w

conp s of formul aﬁ , R b’cycl oal kyl .
[ ¢ In a furtheg odi nent’;y h r espect™to
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gstituted al kylL--d 00191] | further enbedpnent,
respect to co | ae Xa- Xf, IS
Et, Pr, i-®%,t-Bu, i-BY=<CF3, CH2CF3}:N CONH2,
or°cycl opropyl met h§l . [00192] 1% one enbodi neht, with
re$Pect to conmpoundsamof formulax¢ll, the conpourrd is
according to fornula Xla, Xlh, Xlc, Xid, Xle or X f:
onnofs U0 FOST SRR P00 0% e 38 B AR N o
accordiRg@o WemullRK@I1a, X1ib, X1He BF XINdXl a XIb XIc W R8b R8b R8b
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. . . .
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Xllla , illb , Xllle or Xllid
[00203] In one embodiment, with respect to compounds of formula III, the compound is
according to formula XIVa, XIVb, XIVc or XIVd:
NH N NJ\ N
e WA g ATV

Xva : XIVb , XVe or XVd
[00204] In one embodiment, with respect to compounds of formula III, the compound is

according to formula XVa, XVb, or XIVc:
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substituted or unsubstituted cycloal kyl; and R9e is
hydrogen, Me, or CN. [00193] In one enbodinent, with
respect to conpount of fornul ae Xl -XIf, R9e |
[00194] In one enbodi ment , Wi.t.h u'espect to gn*pounds
of fornulqe Xl f, R9e js I\/e [ 00195} |
enbodi rrent W|th respect conmpounds of f or rrul ae
Xla- Xl f, enis CN [O%?Q%Nlnafur “enbodi nent
with res\ @ct- 't o conmpoundshof
H  [00197]LIn a further embodi nent, wth.respect to
conmpounds formul ae Xl a [
[00198] In a further enbodiment, wth pect to
conmpoundsfof, fornmul ae Xl a-Xbf, Rgb is kydo opropyl .
[ 00199] InX@ further enbodipent, w,th respect to
conmpounds of fornulae Xla-XIf, Rgb is substituted or
un &bk tsiatbardey -QOkyICH-: 352007 1 in a further enbodiment,
wi th respect to conpounds of fornulae Xla-XlIf, Rgbls H\

Me, Et. Pr, i-Pr I Bu, i-Bu, CF3 _da2CF3, CH%QO\IHZ

or cy t\/?ropyl net ’%/To [ 00201] e enboqz"l/\ At, with
respet o conpoundsiof for mJI , Qﬁounq)rl s _~ 7)
according to fofmula Xfla, X, XIIc o‘r/XIId 34 WO
2007 R'3807 McPA¥/ tHRR 007/ @85 24/6lopmopylithyN-or NBCF;IJNJ H a

[Oﬂﬁ%hm ﬁl, ﬁlon?pﬁiﬁl%grﬁﬁdﬁnegg 8/itfglregaelé[ t!)\ICOIMDuINS B rolnbaldy <V ar-)_(\'/c, L is
a bond. In another particular embodiment, L 1s -O-CH,-CH,- .
[00206] In one particular embodiment, with respect to compounds of formulae XVa-XVe, the
ring P is
Me y (\ )\
0 (J\o NH NG N
/Q : /N\)\Me,/O /Q or /N\)

[00207] In more particular embodiment, with respect to compounds of formulae XVa-XVe,

the ring P is

[00208] In another embodiment, with respect to compounds of formula III, the compound is
selected from Table 1.

[00209] In another embodiment, with respect to compounds of formula III, the compound is
selected from Table 2.

[00210] In certain aspects, the present invention provides prodrugs and derivatives of the
compounds according to the formulae above. Prodrugs are derivatives of the compounds of the
invention, which have metabolically cleavable groups and become by solvolysis or under
physiological conditions the compounds of the invention, which are pharmaceutically active, in vivo.
A prodrug may be inactive when administered to a subject but is converted in vivo to an active

compound of the invention. "Pharmaceutically acceptable prodrugs" as used herein refers to those
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[ 00202] I n one enbodinent, with respect to conpounds

wo@booassemt a |11, the conpound is accordi ng t oPE¢DEPMDA0SS246
prodru% bt fhe c&nb!nglds HdaliGn e ﬁjeéelng 1nVQINén NWMCIJ Iélt]e \&J\!hi}}‘]thé\l sc%f)e Nt sound
NN HH HH- NN Nzz: ~r N

medicgljudgmpptNsuppble fqr pseNp ppntaqgt Wit tikgusg Q@_pmlenpq \ch-pqeme ‘g(}(lpi‘qa irritation,
allergleqésll)Jﬁsexlzdnlnﬁen@ﬁraxlV!/l{hda £69QJ%9(§; b%r{éﬁm r%g) Qdd BBQLive mrtﬂllblr intended

resp ect to CO[TpOUﬂ s of fornmu , t he CO[TpOUﬂ ()
use of hegomeIgs oh Bieniba Kba/am Srvsue"XRdEs Dromovet] (it is Keasformed in

vivo to}]_ﬁj[(\ll‘]aﬂléf%(m%el\l cﬁn‘l}\?uhh ﬁ%\'e%l{l‘]r_l rMe '#r&ler# _nllzs%mll\'ol]\ll d}% ﬁhklﬁla%%alﬁa&ceptable

salt, higrpge Nr NolNatyy therpefH HeHrqufoxna‘mn)(na\ycoccm L)) V@moumrwhamsms, such as
throug{l %&%ﬂsls i) 15'15]&1 erRo A B A s m rrﬁec't%‘%al OCI&IQI%Q s have the

romula I'll, the conpoun accord rmul a
advantyagathat X maareXMblv@npr%d\MDa%tan@?qumfm @Wlw@stmed/or rate

of absorp{\l)rl\lcd}lf&eh ulb%n Ithe [garen't_'%!)\}nﬁ_ﬁlﬁld /by Hvﬁ%e' o thé Ihlfe%n%é\l'ﬁwtﬁe mé\ﬂabohcally
cleavable group, thus such compounds act as pro-drugs. A thorough discussion is provided in Design
of Prodrugs, H. Bundgaard, ed., Elsevier (1985); Methods in Enzymology; K. Widder et al, Ed.,
Academic Press, 42, 309-396 (1985); A Textbook of Drug Design and Development, Krogsgaard-
Larsen and H. Bandaged, ed., Chapter 5; "Design and Applications of Prodrugs" 113-191 (1991);
Advanced Drug Delivery Reviews, H. Bundgard, 8 , 1-38, (1992); J. Pharm. Sci., 77,285 (1988);
Chem. Pharm. Bull, N. Nakeya et al, 32, 692 (1984); Pro-drugs as Novel Delivery Systems, T.
Higuchi and V. Stella, 14 A.C.S. Symposium Series, and Bioreversible Carriers in Drug Design,
E.B. Roche, ed., American Pharmaceutical Association and Pergamon Press, 1987, which are
incorporated herein by reference. Such examples include, but are not limited to, choline ester
derivatives and the like, N-alkylmorpholine esters and the like.

[00211] Other derivatives of the compounds of this invention have activity in both their acid
and acid derivative forms, but the acid sensitive form often offers advantages of solubility, tissue
compatibility, or delayed release in the mammalian organism (see, Bundgard, H., Design of Prodrugs,
pp. 7-9, 21-24, Elsevier, Amsterdam 1985). Prodrugs include acid derivatives well know to
practitioners of the art, such as, for example, esters prepared by reaction of the parent acid with a
suitable alcohol, or amides prepared by reaction of the parent acid compound with a substituted or
unsubstituted amine, or acid anhydrides, or mixed anhydrides. Simple aliphatic or aromatic esters,
amides and anhydrides derived from acidic groups pendant on the compounds of this invention are
preferred prodrugs. In some cases it is desirable to prepare double ester type prodrugs such as
(acyloxy)alkyl esters or ((alkoxycarbonyl)oxy)alkylesters. Preferred are the C; to Cg alkyl, C,-Cg
alkenyl, aryl, C;-Cy, substituted aryl, and C;-C;, arylalkyl esters of the compounds of the invention.

PHARMACEUTICAL COMPOSITIONS

[00212] When employed as pharmaceuticals, the compounds of this invention are typically
administered in the form of a pharmaceutical composition. Such compositions can be prepared in a
manner well known in the pharmaceutical art and comprise at least one active compound.

[00213] Generally, the compounds of this invention are administered in a pharmaceutically
effective amount. The amount of the compound actually administered will typically be determined by

a physician, in the light of the relevant circumstances, including the condition to be treated, the chosen
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'é'ME J o] gg?? | p
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suspenfsw OJi_aB% ep%%’dgrggg%lfg 1c|0| owevggglbe&mié)os%l%ns are gresentted in unit
dosagd foxen if@ilitge escuchesdosingd ifhtg@ma fuchitciepdge ddrmg’ e s fapd totﬂhgswally discrete

units SATadte 48! glr‘ci“ltaacglgsragels {%ﬁ)metmh gu 5 smél a%het?k%geymemalf re(e)qu 131%? containing a

are derivatives € Co nven
predetesiminel quantey rasétaab&almaiahdl yakchletad/adnlpe)dgceoﬂnpsleawd tbeamm'c effect, in

so Vol und s ol i ndlt ons .t
assomak%l%n Wl&llnéa gl}/ fcé‘glse tpn armaﬁe\}l el% 01 1ent ?'gﬁnca mg osa ceuf Imc aul%le )}Jreﬁlled

premeamted w@pulpnorgynges oﬁhephqmﬂ twglpmayotbe)r plhla,cable.le cyyiselias or the like in the
case 0§ sg)fnd Q?rééloglrtlgrgsotlr? s&h%g b}faoscth)ns Lfllhevflleln sl or\lllg 5(1::1 orlllglou\r{(ii }/s%s&a‘ﬂy a minor
compo‘hﬁhafraracaboml(bhtd g’ooat:ﬁ:@ptbabzlf@gmroodretﬁ@sdly &smusbett har ehont 40% by
welghté) w1t§ R rter%alltg(@et?%em% Varlo(%)llsJ e SQeZséoér fCSIilQIZ]% an?f_l);rlocEer)g‘lgg led%) geql%%pfor forming
the desmd!.éwsungdpmm which are, w t h| n the scppe of sound

o0 B LR 05 3 R ROy B B o
nonaq@ohevdiol: wals pofiise sﬁ@ﬁﬁiﬂiﬂi@ﬁﬁd&h@emlﬂg‘m@ntﬁ e{ﬁ)&ﬁzﬁﬁ) Ifl@vors and the like.
Solid E)lenrl]serfniegtl /inrciuﬁé fgragxar%pleagn% 0 tLee ‘t:otlllox\{lleng 1ngre 1en or cg]rﬁp%rdg(?s of a similar
nature: a binder such as microcrystalline cellulose, gum tragacanth or gelatin; an excipient such as
starch or lactose, a disintegrating agent such as alginic acid, Primogel, or corn starch; a lubricant such
as magnesium stearate; a glidant such as colloidal silicon dioxide; a sweetening agent such as sucrose
or saccharin; or a flavoring agent such as peppermint, methyl salicylate, or orange flavoring.

[00217] Injectable compositions are typically based upon injectable sterile saline or phosphate-
buffered saline or other injectable carriers known in the art. As before, the active compound in such
compositions is typically a minor component, often being from about 0.05 to 10% by weight with the
remainder being the injectable carrier and the like.

[00218] Transdermal compositions are typically formulated as a topical ointment or cream
containing the active ingredient(s), generally in an amount ranging from about 0.01 to about 20% by
weight, preferably from about 0.1 to about 20% by weight, preferably from about 0.1 to about 10% by
weight, and more preferably from about 0.5 to about 15% by weight. When formulated as a ointment,
the active ingredients will typically be combined with either a paraffinic or a water-miscible ointment
base. Alternatively, the active ingredients may be formulated in a cream with, for example an oil-in-
water cream base. Such transdermal formulations are well-known in the art and generally include

additional ingredients to enhance the dermal penetration of stability of the active ingredients or the
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tions for ora nistration can take the form

of buI k I'iquid SMETHQBS@)F TQMEMHEN)TB or bul k

owder More comro however, the conpositions ar ..
100228 56 o TPyt fgpos sérggléedr BrEBI SERT 1 Ao A} Ypognditions
in maﬂlﬁﬁisn@lat TRecduedIf relmddt 01d @ﬁﬂgﬁabfeo kdTeberfagf @éthith Gof MMPI and / or

MAP SIhE%lﬁ%.Py @g@? égie t%oengﬁ)an teﬁlg 'pthlfgll L aﬁ%bl 'felg? %(ggumn Iﬁlttlg (Efdﬂ%% er?tion find

use asCOBlapdufitd Gorapre@h B biel/sr N&Eng UdMinintayorPfdiRedes € mammals including

b mat eri al cal culated to produce the desired therapeutic

UMalgf fect, in association with a suitabl e pharmaceuti cal

[0023@]XC| |OI ﬁ'lnﬁ ety 6Rdreatiék aﬁ&f&ﬁgﬁs fifeABonl ﬁt@bl@gsea method of treating a
Il ed, premeasured anpul es or syringes of th

mamnaa1 aﬁmﬂ%ﬁwéuaﬁh&tﬁ% ith apwnglontaaw@teg Wl&hﬁ%@r%gul'& mptrig (ECM)

degradafidt® ih Npdrii@lar CAGAHOT andOhbft pATRPSIVt IBASnatdid) a$tHEHs, which method
conpositions, the furansulfonic acid conpound is

comprijes fIMIYSIE g A e AFSHEM 00t PIORPTEIS6 e compOtngs gloiginvention or a

phann&@%d@h/co%bﬁmnj@{td@&ﬁ]ﬁegr ably fromabout 1 to about 40%
b ght) with the renmai nder being various vehicles

[00238F car by ap ciamefhot ofcles gnpasardshhBgien prayides amflieg of treating a
mammh D& GRS (88 RSN ith QTBAdifiRO0RMLatck vAtAI o abRIHBI SHhIhABhRssion of

for oral adm nistration may include a suitable aqueous
MMP o whighorrarpisssuaimjeipinges wardpewisrihe pdoctiyy spemti g epepound of the
1nventi‘3hSo@%‘ﬂﬁérﬂﬁce@ﬂc%ﬂ&o?mpo@ﬁb@ﬂ@t@&fs’ flavors and the like.

olid forms may include, for exanple, any of the
[0023?-lo| | owimgpothsy methiod of §eatmﬁnt@<§m§bah?derewﬂt BVgitign [pgyvides a method of
treatmaﬁubyPl%ph Xli)é d}%ecron&H&hclﬁﬁac%&rd%raxﬁﬁlaﬂ hAEx ?I’féltalllbl lpﬁﬁé?nase activity,
ragacanth or gelatin; an éxciplent such

which QQrawr@hs asimipigfeninggetherapegiesily eleptisg mpfgx atpeahlp psqn@ttﬁsaslhlbltmg amount
of one %{ 191[)1%'0‘15 th%(ébl‘ﬂpoulgﬁé mﬂﬁh‘venﬁ& %pf;}ﬁrrﬁe‘c%tfégl coﬂlpl)ét't%' tﬁe%btf

such as magnesium stearate; a gl such as .
[00233o] | oi Hayet siottier omthgd e&tménenaawmeble mvnlgloa@mdes methogdgsof treating
a manmid¥ E&?%Inblg "o %P&fﬁln:?erdl\ﬁ h (ﬂgeiaées aL@MQSIJdE}Q W%Qﬁ%ﬁ ﬁg(ﬁytecﬁﬁy or result in

pepper or orange flavorin
inﬂam{n@@@lwchlaﬁj élzt%bﬂnele dbm@mld jaohrisisaamd QWa@mtﬂsymmﬂ infarction,
Varioué'J &dn%ngcﬁﬁs@%lese arrcdt &Edrh&%%!ﬁhp Gnd EthHB{%%PJE%t Gch lefu];‘lﬁlrS %qch as, for

|ne or other i1 njectable carriers known’in art.
examph@s@@dsmr and rerpbdiserdiry mebodpaumidesi admeugdiing @o wffesive fondgion-treating
or con 1‘?1%1{ y@{le%%/g{'%@n{\;}@ef?ﬁ orcr\gi\n&tg %pﬁﬁéha@gﬁgﬁcﬁggrnﬂ%sela&g ?ﬁsﬁ@&bﬁbed.
100234 ect @bk éerionialsp rdaeh to the ubd dfehe I{r@@@r&}lpdimdmmdmmmufacmre of a
. i ..
medlceﬁlg)e'gf %éa%?e%& I‘%jé gﬁqﬁj){@%)g aok Br% %gﬁlpwe %{aeg%te?/lz a%efloqgte(? %¥ eliminated by
adminisirgioe @ eminheitor gfeMEt)@Inﬁctw:nechhroaeim&mSermmtn@ PfotanKinase 5, or a
conditlgggcﬁ{lra%erisléilt by bOUt /|{ Xé\lﬁé i aé: %E/t F;)rrgr E(f?rg it on ?srs%zlﬁﬁ?erg with ECM
degradafyaudr aohdition wmw:u ﬁi)ﬁp/dlbs;tses wsiotylig, 1nﬁndmar®mempfrt @faderatily yn for the
treatmemgfnhg ,C}Lg(tth]{tSm{:so about 15% by wei ght. Wen fornul ated
the active ingredients wll typically

[00235)]e c orrhs Iﬁd’th\m etsb\eceoﬁth@mveiltlplaﬁlarfefls proddar thtapresent compounds for use as
a ph211'g1('51i;e:11‘[1(éarirI ers'pgeflg }? élg lgge t%it}r;[l%lé 0?3)?6%111‘[5%1 e'gntg% oregyéélg?ﬁe% CtOHdltIOHS and

for exanple an oil-in- watel) cream base. Such

transdermal fornul ations are well-known in the art and

generally include additional ingredients to enhance

the dermal penetration of stability of the active

-



WD 2007/ 138072 PCT/ EP2007/ 055246 formul ation. All
such known transdermal fornul ations and ingredients
wa@em@7iissoruded within the scope of this inventPONEP2007/055246
dlsease[soogds%]prgﬂgeéicﬂémg updg. Al Hhi lth% f)l@ééﬁptxl)rﬁﬁbuﬁ@snma{h% omQﬁfacture of a
adm ni stered by a transdernmal device. =~ Accordingly,
medicqnpeahior e tradtmarter picsintian piome ehie hlercacomet ralsYnuidriggeases.

[00239@t ch gi Jr%?&edqfe%wéxg of ﬁl% :feééﬂ\‘; gl}e?{é)td fgﬁfﬁ%gﬁwﬁgﬁgtlon to a subject

in suffgmg\mmeémas@emdmowpl@mwnsedfwinmnatwa\dim i fertals| natrix metallo-

proteaéerﬂlﬁﬁirtigg %11%019{ of 2B n@duhg of @19 én% tlr{\/%& o, fS]ID;ETBé%ﬁ)IdtoIf ? sufﬁ(:lent to
are ner representative. material s"as wel

reduceghaoabagwiah gvels e@mmlj@lgr paidx tif@adatlckoan dregagett, ahd ptelﬁerahhy terminate,

. , ool : .

the selF g&{)e‘t&lnﬁé p1§g%gefg Q%ﬁgﬁks%&)éj %?Igzg(ﬁlﬁ%ggd%tgo%p éﬁ%%e@e@%@tﬁ%dﬁr’]lz& %f the method

compri@@mqigymszqmga)f anMeffedtive snajrixcoetg brattede ﬁrénitétiing dmyount of a compound of
f ent

the prEs%Il [nlggh(%%%e = d%nﬁﬁe]cs lpgérf'egla %&g&glggfgog? goe téﬂéﬁ!;\éo Fﬁ Q&elopment of

rheum@wldfartbmls tstaapanied of ging asﬁicd:mu@ rddice ve pg@vw Sttwwelé(, collagen and

J |

bone dgétg(gdﬁlklp fn S‘LRQJ oglftsbd’f%Qﬁ gg‘tgeﬂ gfets'aH 6%&121%%},] glr% ﬁ%g etuatllng processes

respon8blc dorceld degr@@z@ﬂ] The foll ovv| ng for mul ati on exanpl es

[0023ol|f ! ;’Iﬁt fnjeicﬁ o, (FSE ?evgpt_l:%}gle\fr nfs) eI{ei)n tr??“e/ g%igﬁl%{lr to a? '11321831'0 %9k§§hour all

for fromatboliti Intb tabaht 1120 bdwes afndlehmmalhgm mr%rhafansemmeladtdmg bolus of from about

0.1 m%%g?%o e‘?boa% ?(?I n}g‘]kl:oorr%oerg‘:nll oﬂalslosbe E-II- n?lmgttarséd [to agh2 v]e a'é(e)%teersteady state

levels.wilbmaxichun tgeel desens otrdprctedro caredpipuoX Igfdaj? éorla: A to 80 kg human

wei ght ratio. A mnor anount of magnesium stearate is

dded as a lubricant. The mxture is formed into

[0023840- 27Bome tpedvtieios a@B0r- BehuneEnt of lmttémec@lmmﬁs cwipaunflammatory

and au IBgI‘ll::}]i? b('éo%%l 1%32 Zﬁaé r}&%&lgﬂ%(gdﬁeambepﬁ ﬁigﬁyﬁuw%{q% ?)gﬁﬁ n'ilagly months or years,

and acaddihxle dra&ﬂoﬁlgdﬁ yrefronad &t patidnhcavatiaice inddblets@td With anl dosing, one

o, T I Xt is fill :
o ive RGO ocagatied ol hieorIaert vs i bl remens
Using pete @apg lphte:)‘ns Ex0h dodegidvides Fom abbgiad th @BR223) miy/kg of the compound

ound , of nventi on

of the GRS e R p&?@lﬂ%ﬁ&%%é%}lt%éaggio 1 inéRRgesvecially
about N@.abdifl smeghy. U. S. sieve, and then mixed with a

evi ousl solution of ., mcrocr tal
1002380 | e BoR i e o PR b st @ Tt bape levels than
areaclﬂ@/eﬂgémglﬁje\t‘@in%sessom um benzoate (10 ng), flavor, and

olor are diluted with wate added wi hstlrr|n
10024 ¢ £ i o Vi URfA L Preyt theasst g %Pela EMYPY SR, fhatcampounds of this

invent®¥8 hilBe fmiSistBled td:zpﬁeﬁﬁléﬂlt%"t hﬂ(nfoﬂdeveﬂ;ﬁlﬁ!g ﬂfe%oﬁ(ﬁw@blcé’ﬂ on the advice
conpound of t he invention is adm xed as_a dry

and urw:rt e éuH?F‘S}S“ﬁ’e‘P aﬂ plﬁ/Slmaﬁ,daért S ﬁlpsaggnle\gﬁp(}eéggbﬁ%ﬁléovi é’a‘uents at risk for

developBl; @ Phrtib@4r c@ndﬁod’@eﬁ&ﬁllﬁﬂ@tﬁ&th&% tHXBRHE § it ySHi @64 BF Bie kdndition, or
asalubrlffg The mxture is forned jnt
Y(gf

those Wh?)%g identifi g@wéresﬁmg@)r OFICERing \tfbb%rp@a]éular?y susceptible to

develo ﬁigﬂ@%ﬁﬁﬁmdnn a tablet press. Forrmulation 5 - Injection
00227]. A conpound of the invention is dissolved or
[0024L], spen begcomppoands of $his ayEngpaean  be admynistiaed as the sole active agent or they

can be administered in combination with other agents, including other compounds that demonstrate the

atient,
p a

same or a similar therapeutic activity, and that are determined to safe and efficacious for such
combined administration.

GENERAL SYNTHETIC PROCEDURES
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I nj ect abl e aqueous nediumto a concentration of
approximately 5 ng/m . 39 WO 2007/ 138072
WO EROD7/ 055246 Fornul ation 6 - Topi cal [ 0PRRBP2007/055246
teary ) ' .1 ol _at .
R A e G
availatdosipoundaterfials eng the/@Hewiog g¢E0U gipthndstdnyt pyaedabren 1t(v0ll BSappreciated

sodj | £ 0.
that wg%r? t)%%cgp%ljr l%g{?ﬁg(ﬁ Eroéeiqi %ﬁdﬂ%@%a S%S?Eagﬁ%ls%%éjamfeﬁ, t\fll\rg%sz }n()ile ratios of
reactar(tq polyent8 70 egydres, set@d dedgivam dtiich erecessutanidignsriant else b sised unless

otherwfs% I(S%Eegij O%&Hltél{lllﬁ)l réatcti&log&giﬂl)r%m%ggm tsgc:é Hgﬁgdﬁ;%nts or solvent used,

resent conmpoun as therapeutic
but suchgpendigonf gm ehdstermived byeere sifledcioiali ari ynrsutine eptraEsteh procedures.

hat arne.causally .rel.ated or attributabl.e t rrant .
o022 G GRELI L0 B MTELE, 10 RBHA B
groupscroagpomasssando plraemeesut fupationglogrpasi frdno nsdeqfoirtghingesired reactions.

i nvention. find use as fherapeutics.for eventjn .
the ol R APk Rt Bl SUBHLLAE ol BBR A et s sutani

conditionc fardprogction umendeprdt@0@8@te woll &nowed o dheofirt.t rigatayenple, numerous
R 0Bt BT SRS S A o R 6w
Wuts, d8secingt €chbupt tiih (Bxdmia-Seehdsis) &econditbdition( BGMy, New York, 1991, and
referen%g ﬁg&i%lteriepn, in particular arthritis, and nore

par u arnl'y, rheumatoid arthritis, which method
[00244jonpr i $&s falbwing sh@kddagaranpredehedt wite dumileinis of tBderefaration of

re of e _conpo s of the invention or a . .
repres IR o B RO Gare s b s PrAberY e Bprppnds pr iy mvention
may baprepder frore kivedh @fcommeiatie atailalslp eaiting tlaerialnwehitchgahts by one skilled
i th %Eof\/i des a géet hod of treating a mamual sucepible to
in the FE LN SYBERi th a condition associated with an
GeneidSpithetic ealtb ul ar expression of MWL, which conprises

adm nistering a therapeutically effective anount of a
conpound df e invention, or a pharmaceutical
Brconposi ti‘on't hereof . [0P232] |1 n anot her nethod of B
N)\g/r‘“@at ment a¥ffect, then eat'~i nvent™NSRHBr ovi des yasy-N~=N-oy
| _net hod of ghfieat ment di_prophyl axi s ofeog conditi da.n
s,Characterized by abnorn@l matrix nmetallo proteinasg
activity, which conprises admnistering a
therapeutically effective matrix netall o proteinase
i nhi biting anount of one or nore of the conpounds| @ 7oc
the invention, or pharmaceutical conposition therepof.
[00233] In yet, anot her nmethod of treatnent aspect,

this inventi rovi des nmethods of treating a m I

susceptiblepoor afflictgggw th diseases and

‘tiesor ders whiggh are nediited by or reByNR,i n il
N> | ammati on such as, f anpl e rheumatoid art hm*ti

%ﬂéﬁm’tﬂ ost eoaJM;’migcj’ tdoSs, MyO ei’al i nf ar 6iNeObon, kel | OJS/N‘N/
RAUt oI Munes@ingeages and g sorders, uveitis and Br
at herosclerosis; itch / pruritus such as, for exanple
psoriasis; and renal disorders nethod conprises
Genedini ni stering an effective condition-treating or
ondi ti qQn-preventing anmount of one or nore of the .
100245 2 RS WEEBloSTRTSHY §7ir Tsse e Tor g guhout further
purificdtiing uhlssesthdr@ive atdel. r ebabRRidlg dvhiablsSamhofiroth eopneseat used for

. conmpounds in the manufactuyre of a di canent f.or
reactiops g@&dﬁﬁﬁf u%{ér ﬁ}egrﬁ‘ﬁ}(‘)sg e Lo‘lﬁea%ntc%rﬁﬁﬁ ?q?@ﬁtsp\?zeé% 8§Ff1e18,a” other cases,
unless B sPERGEIOCoIBIh Thid b @8raphy waG Binft bakilieNg 260 @5-70 pm). Thin
i nhi bitor of M t,o(g?en-Act I vated Protein )
layer oRfmedagTaRBY Mon EEHPPE tUenA PRGRaise sifica g¢l FaZ>4gdsen (higess 0.25 mm).

"H NMRGE@falvdid £65Hdaonals ok BIpXCob INAGIR BRS Rorddéd (YOOt MHZP Chdmical shifts
condi tion associated with ECM ] ]
(0) for 'H NMR spectra are reported in parts per million (ppm) relative to tetramethylsilane (6 0.00) or
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degradation or a condition selected from di seases
i nvol ving inflanmmation, nost preferably in for the
wo e@atssent of rheunmatoid arthritis. [00235] ASPEI/EP2007/055246
I t r. e he. ...
the apé)lld@g%eﬁ %esi?gaﬁ%gfderg spe%lgrq eugg%gs(%%%Eagrlﬁtgténélul%rfe%{-{cg %Jltlibqwmes are
given as piegleta(s), ydoublet b, trlpéat(ﬂ);emtartdr (qprmviepei om ofd briead (br). Coupling

o T ES U000 0 008 I s o

LC/MS brectugectaf Cblmmmﬂ&e& émtall ¢@Mﬁ)mmti/5151 Wattetse%qqamuﬁabft? BEE ©f8 1.7um,
a M V,
2. tmn D E e e Nt P R G Fk SR 1 18
ODB {%@QEE}c 1A01pmdf glarteéNb. F36002989). ofll thheephodsenisineMeON/H20 gradients.
L. 0 b tion to a subject in
HQOC%%%F%%%%S)iﬁgﬁ?gggﬁéiggg condition characterized by
inflammatory, with an effective matrix netallo-
prot ease hnhi bitin of th
P esent 1 SOMTAAE AIRRES: & GRupSTREAdaPirddE (o
reduce the abnor nmal Ievels of extracel lular matrix
degradation in the patient, and preferably term nate,
Compbingl B&4-Mopphqliat4igphagl)ds- e ps Lok RSP it Itiezofodl,5-a fiyeazin-8-
" degradatlon A speci al enbodi nent of the nethod
YIlamige hor i ses adni ni stering of an effective matrix
! r ot ease ibj,ti unt. .of a conpound of
Steplnﬁﬁ@érése Opyﬁ?/zé"n%lyg_]\% g@ggp ridineat i ent suffering
fron1or susceptible to thq“dq¥elopnent of rheurmatoid
arthritis, for a period f Yine sufficient to reduce
or prevent, respectivelgy;~got| agen and bone
degradation in the JOIntS of kaid patient, and
preferably term nate, the self?perpetuatlng processes
responsi bl e for said degradation. [00237] Injection

[00246*]059 I ﬁV%h)%tu{eaﬂg% 4- &@f&@%moz }mﬁH{ekgl/stB@%rtéoOso%mon and N,N-

l'east 10 ng/ kg/ hour, for from about o about

dlmethyﬁwmﬂes diseehyb epedli @|0|1y1L247 (9 nggolh otpeiaended it ethgaadi (g0 mL), is

refluxddOfol® Rurd rT@tEn r@egg&ﬁ mittud SOEDAQ AbRILo Jlﬁ”oﬂagfgktge Qkle compound
nore may al so be admi ni stered to achi eve adequat e

(18.6 @3¢ eAAMR t(4081H7, £RK]18 S(PPhe 3@@)@ Al $-8t & 3Hbgd3i (. Hbt 8.48 (s, 1H).
e p@ﬂﬁg day for a 40 to 80 kg

LEMS Eﬁggfﬁgl ?gﬁyggngZSS é he prevention and/ or
treatment of | ong- tern1cond|tions such as
i Y, d ]gﬂgﬁg ions, the reginen

Step2fgll;ét%:ﬁggiogrr%rﬁymgglu%?ﬂvoh Xt e dg&g@gﬂ?& many nonths or
years, and accordlngly oral dosing is preferred for
patient conveni ence and tolergnce. Wth oral dosing,
one to five and espeC|aI|y wo to four and typically
three oral doses per day Kepresentative regi nens.
Usi ng t hese dosi ng patterns éach dose provides from
about 0.01 to about 20 ny/kg oﬁ the compound of the
invention, with preferred doses’ each provi ding from
about O 1 to about 10 ng/kg and espeC|aIIy about 1 to
about ng/ kg. [00239] Transdernal doses are 3ener

10024k et Ea % éolmoavp%éf baliPEROgy sy ) -Bh G ey %qn?ntl‘ﬁ%en (18.6 g,

60.80 ﬁfn%l) ag Meavgsl (s mo) isnjaesd hﬁﬁox?ﬁﬁﬁﬁ?e hyldQRRBAGe Wran:, 4s. @@l mmol) in
prevent the onset of an inflammatory condltlon

one po@&?p@%@é"“@fl Y HIPS 3 FPBHEmBRTLCl P ool A SUEnbl ﬁtvepoaated and

the solRPleli@it is @batéd ﬁﬁh taa (1Q@Uc%ll%|\ﬁh@ertaﬂ@c&@&gd by QRation. The pre(:lpltate is
ically on the advice and under the supervisio
washedd%ﬁ

?Fy‘§1|ﬂbt"§ﬁf ang petfqeunyeiacs gad fliiaddy wacye ¥icldingdr %c%)@pound (17.45 g)
as a wiigttsbght s at risk for developing a particul ar
condition generally include those that have a famly
hi story of the condition, or those who have been
identified by genetic testing or screening to be
particularly susceptible tdo*3



devel opi ng the condition. [00241] The conpounds of
this invention can be adm nistered as the sole active
wagentidsor2 t hey can be adm ni stered in conbi naPCDRP2ANT/55246
1 ent '
HN]\/gée Pl%d?%a?ﬁeﬁ%dﬁb%@gﬁéag% ?]tghg)!‘rnfl ar ?ﬁdsﬁagtp% ' m) 1117 (11, brs).
LCMSaBt 3.V7 mip, (& o)t hatl ARCle 28fetMertbi.ned to safe and
ef ficacious for such conbined adm ni strati on. GENERAL
SYNTHETI C PROCEDURES 41 WO 2007/ 138072
Step 3 pEH1ERPOOT ] G540/l 062H23zmfhe tri azol o] 1, 5-a] pyri dyl
conpounds of this invention can be prepared from
readily available starting materials using the
fol l owi ng general methods gnd pr ocedures. It will be
appreci ated that where ¥ or preferred process
conditions (i.e., reacti eratures, times, nole
ratios of reactants, solv nts pressures, etc.) are
gi ven; other process condi?i ons can al so be used

[00248] eSSN (9%%%ﬁ§yﬁ£ﬁ‘§%-z\ﬁ BRI SRR °E‘17“4C}H 't§8%§nmol) is

articul ar reactants or sol
treatedtmédpolynhuftphgmmwcb@ ﬁ@i B) fop e lmwnath® @ endethen fred. 763}10% @t 70°C. After
t r r : :
coolin, gdog grftelrrg)al ! Ieén éaltteirq%/ ag(%ld V\tllb QF gegztgow Ig?(gfﬁ%) n%hg rg%g[%g sﬁ§pen510n 18
brougl@ ké pHesdbyi earefhleaddrtion ocf spleNeioAain fpnerblt eetianagThegproapitate formed is
functi
collec Py B Rk R PN QHOLE APl VARl BBPSucuo. The
residussigippigibpreed prigce ethrigegrtoapl MONa@pad thecartaie hasvcs iwashall one more
time vAfHOHR I\?a?)ﬂf\@ﬂl(l oftR \§1{tﬂ Bg\%{ efhlxz %ﬂlct %hgt&slsf $ed FHV'%I ﬁf&gb Miltered and

and deprotection are he art
evaporatediiplere itk eurpoupd G0dEtg) g agrhvta pghd arféNMiR (400MHz, dg-DMSO)

somp PELRCHT 0T, PSRV 27 P DERTD ek 17 e
Organic Synthesis, Second Edition, WI ey, New York,
1991 and references cited therein. [00244] The

t ho t h det ail toth

S 1 R T B b GRBHT BT U 61 BRI SREPLY BUFOTE t hat

have been |isted herei nabove. The conpounds of the

i nvention may be prepared frgmRnown or comercially
avai l abl e starting materi an.dJ reagents by one

skilled in the art of or c synthesis. General

synthetic route | Br T We Br | Br HN~- /NH2 W _
N~ / N=N~ NH2OH HCI N_ & [Y N EtOH ~ ~N' MeOH

I Y"IN' Br Br Br PPA 7 NHR8 O O HN.R8 H NNR Br
RO - N28N NNN E ,rHZO NaCt - Bu NN N~ i - Pr 2NEt ,
i-PrOH, reflux NY IN N = R9 Pd( PPh3) 4, 900C Br Br

[00249] A mixture of 5,8-dibromo-[1,2,4]triazolo[1,5-a]pyrazine (123 mg, 443 pmol), 4-(4-

morpholino)aniline (118 mg. 0.664mmol) and N-ethyldiisopropylamine (116 mL, 0.664mmol) is
heated at reflux in 2-propanol (3 mL) for 4.5 hours. The reaction mixture is evaporated to dryness and
the residue partitioned between dichloromethane and citric acid (10 %). The organic phase is washed
once with water and brine, dried over MgSQ,, filtered and evaporated to furnish the title compound
(156 mg, 94 %) as a yellow solid. '"H-NMR (400MHz, d,-DMSO) 8(ppm) 3.11 (m, 4H), 3.78 (m, 4H),
6.97 (d, 2H), 7.82 (d, 2H), 7.87 (s, 1H), 8.71 (s, 1H), 9.93 (br s, 1H). LCMS, Rt 3.32 min (96.8 %) m/z
(APCI) 375 (M+H)".

Step 5. (4-Morpholin-4-ylphenyl)-[5-(1 H-pyrazol-4-yl)-[ 1,2,4]triazolo[ 1,5-a] pyrazin-8-yl]amine
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General [00245] All reagents were of conmercial grade
and were used as received w thout further
w@eorfidswat i on, unl ess ot herw se stated. ConmerBCEEP2007/055246
avai | abl e anhydrous sol vents e used for reactions
conduct ed under inert atnosphére? Reagent grade
solvents were used in all 8rtases, unless
ot herwi se speci fi ed. th hr omat ogr aphy was
performed on silica gel |60 (35-70 m. Thin |ayer
chr omat ogr aphy was car ®7 ut using pre-coated silica
gel F-254 plates (thic %57 0. 25 nm) . 1H NVR spectra
were recorded on a Brukgr DPX 400 NVR spectroneter
(400 MHz). Chenical shigft (6) for 1H NWR spectra are
reported in parts per MNlion (ppm relative to
tetranethylsilane (6 0.00) or 42 WD 2007/138072
10025023 R, o s o 7 T3 BPR Gl AP a BRAF  morhotin s
ylphenyDdrbing [(220 rhg, €65 &brenol)g idven, sastesatmgihet 1,%,3)djoxaleuddbre?-y))-d H;pyrazole

(171 mt(gglro)%78%81%b1) pﬂ@%@gﬁ@ ﬂzsgmg@; taigl&'é\?agé)gkzﬁﬁ% :rﬁ%gnol) in 4mL of

DMF/AEt@qB 119 spieayssdiBos Paid inan welEE ubbt Bieredtienmanivk Grien®s é the sealed
form. LC/MS spectroneter. Columm. Used for all. LCVS

e o GBI PTREGLT ) DUPTInBEDE C1gU 1 7Recid By g, woshed

with wat®@OBR) bnd Raet (IN9.ahd6R2 350Ny uo. Ame patidet proeuddRd Qurified by column

oo {355 SPEL5 £, S48 S B0, 13 L2 AORTD b s
solid. NeGNIkIZD08adieniISO) Sipgkd) sontad, n, 74 Rer, nd), oLeHEA, 000 (2H, d),

0.1 % NH3. Representative %ynthesis of Cbngounds of ]
8.17 qﬁrv%n%?%ﬁl}édﬁﬁbﬁw@ gl.t, br s), 875 (1H, s), 9.73 (1H, br s). LCMS: Rt 2.68 min
97.7 % KphgBénavsyt phenyl ) - [ 5- (1H pyrazol -4-yl)-[1, 2, 4] t
( rfgéglg??,S-%]é?razin-S- yl] amne Step 1. N -(3,

6-Di brono pyrazin-2 yl)-N, Ndinmethyl formam dine :x:r
Complil 4,5 SELALIRYMAMS E Bbhenstaping 1.2 1iigzafo Salgyain-s
yDpyrigit2(UHponeli net hyl f or mani de di met hyl acetal (10.1n L

76. 00 mmol ), suspended in ethanol (150 nm.), is

refluxed for 2 hours. The reaction mxture is
Step 1o\ apbdMathery-mridipatut! bf Hioridrieg! -ayracint eyt bhffoueity-piperazin-1-yl)-
phenyf 3B 9)- ' HNVR (400Mz, CDCI3) 6(ppm) 3.20 (s, 3H),

.21 (s, 3H), 7.93 (s, 1H), 8.48 (s, 1H. LOVS R

3.81 min (99.1%9, mz (APCl) B0 (MtH) +. Step 2:

N- (3, 6- Di br onopyr azi n- 2yl N\h&droxyfornanidine N\

Br Br~-N NHN OH [0024 o a solution of

N- (3, 6-di brono- pyrazin-4-y|)-N N-di nethyl formanm di ne

(18.6 g, 60.80 mmol) fh 1Bt hanol (200 ni) is added

hydr oxyl ami ne hydrochl ofyfd& (5.91 g, 85.12 nmol) in

one portion. The reacti is stirred at room

tenperature for 16 hou Jhe sol vent is evaporated

and I

[00251] This compound may be prepared using methods as described for Compound 6, step 4
using (5-bromo-[1,2,4]triazolo[1,5-a]pyrazin-8-yl)-[4-(4-methyl-piperazin-1-yl)-phenyl]-amine
(80mg, 0.206mmol), 2-methoxypyridine-4-boronic acid (63mg, 0.412mmol), Pd(PPh;)4 (0.052mmol)
and 1.5N Na,CO; (1.1mL, 1.65mmol) in 2:1 DMF/dioxane (2.2mL). The crude product is purified by
silica gel column chromatography using 96:4 DCM:NH; (7M in MeOH) and the fractions containing
the desired product are combined and evaporated to afford the title compound (40mg, 47%). HPLC
(254nm): Rt 2.26min (65%).
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the solid residue is treated with cold (ice cooling)
wat er and collected by filtration. The precipitate is
wor®hasBorzv ce with water and petrol eum et her andr/g@p10ed055246
i B vac
Sov i S AP B A B PR £ Bl B i
2(1H)-op¢ NVR (400MHz, d6-DVBO) 6(ppm 7. 82 (1H, br s) 8.21
(1H, s), 8.34 (1H, m, 11.17{L1%L br s). LCMS: Rt
3.17 min (98.7 %9, mz (APC 5 (MH) +. Step 3:
5,8-Dibrono-[1,2,4]tri azl 5-aJpyrazine Br N N>
LYN'N ~Br [00248]
N- (3, 6-di br onmo- pyr azi n- @%y4 - N- hydr oxyf or mam di ne
(17.4 nmg, 58.80 mmol) | reated with pol yphosphoric
acid (150 g) for one ho at 50C and then for 1.75

hours at 70C. After cooglipg to room tenperature,
water is added to the reaction mxture. The resultant

W”iﬁf?ﬁ”&ﬁ%ﬁ? ﬁfb e 11[‘11&}3%‘? fq%gﬂ’g b?vrlh@a?p‘ﬁf B ?J?[S o ‘r?—,%—au-m-m-

methyll Isper@zm | 9gtpﬁalywarﬁmd tahg, oro 096ﬁﬁb§daﬂﬂn @@na\m@ hhylndhlaﬁlﬂs (55mg,
er and dried |{/1]Pvacu

0. 48m?18§ ﬂw%ernimbbmlﬁfgd%% LPHETREEH P Ouac&eaiog%aremved in vacuo

and thiNaGdu@RGutingl B ganl @1 phase cirsmwaghed liag RRhe6:4 DOM:NI; (7M in
nce with brine. The organi c phase is

ith | N NaCH and
MeOHg‘r i léecfltg\%‘i“p%ﬁ‘%@&soq?t?q EenadOZnd evaporated to give the
[00251?)]I t | € @Hﬁ@(g)m%rﬁﬂl&) At5th9}re@§as@ oﬁﬁi acfQ bisedived b MVRinimum amount

of Me %Mmeﬂzxeﬂgo ﬁlfslsplreg A On?i/M mmazles(ukpi@p )101@ §G727(3m&,|).|’n|l\/[|_2)H is added.
After §Ia atﬂm dranBEavm®r [hle,rgsl&uetlﬁ &1%51%{69 [sdverar 1RBWidZd Bridure of 1:1 ethyl
4- mor phol i n Jamne rl-~ o0 NJ HN NN

acetateNhNhyl B];he{ WZQ@\]’I d’@ﬂm}{ ;@em g%/egfd and dried in vacuo to afford the target compound
as a m% t@I gﬁtr@fmg [919% AHNURZ @O, ngfﬁl\@ydi)a&bﬁ}% 1. é-??mg) 2,91 (34, s,

E) 4- nmorp hollnoanlllneg{ ng
MsoHérﬁaOQ\Q Ry$- é|$ P20 pHd ) AAP (EL(D.169h2H. d). 684 tHB.1Y. 7.9/ (2 d), 7.25

(1H, d“ﬁ?@ﬁ?ﬁ{%? fs%f(bHXd)' 120101, 9PaReLIH 3) %b(fl@fbr%) %0. BPWHSS%lm (1H,
he reaction m xture I s evapor at o8t dryness and
brs). 1{@d$:diid - Tdain (OF Pomenz etiedR (¥HER- or orret hane and citric
acid (10 %9 . The organi c phase is washed once with

wat er and brine, dried over MgpSH4, filtered and
Compeyrhofs 4o dd-(4- Meﬂlﬂ'ﬁiwhﬂimb‘ﬂ)ipﬂl?ﬁ@’lmbUr?d“]tl‘(algle[lsﬁg?lpmlin'S'

yl}- th1§he‘ﬂ§-2%aﬁﬁ;‘x l%cﬁpzllﬂlﬂe H NVR (400I\/Hz d6- DMBO) 6( ppm)
4H), 97 (d, 2H), 7.82 (d,

Step 1 2@'3’”07.”08[7 . gtrzaq.’och)l 5- @pyrq_zn( §—yl)-|[ 4- ¥ metgylgzgne(qgfn EyD)p q.z]yl] amine
LCMS, Rt 3.32 min (96.8 %9 mz (APC) 375 (MtH) +.
Step 5:

(4- Mor phol i n- 4yl phenyl ) - [ 5- (%H>myrazol 4yl )-[1,2,4]tri
azol o[ 1, 5-aJdpyrazin-8yl]

HN
NZ NN

"

Br
[00254] A mixture of 5,8-dibromo-[1,2,4]triazolo[1,5-a]pyrazine (2 g, 7.20 mmol), 4-(4-
methyl-piperazin-1-yl)-phenylamine (1.65 g, 8.64 mmol) and N-ethyldiisopropyl-amine (1.5 mL,
8.64 mmol) is heated at 80°C in 2-propanol (50 mL) for 8 hours. The reaction mixture is evaporated to
dryness and the residue partitioned between dichloromethane and water. The aqueous phase is

extracted twice with dichloromethane. The organic layers are washed with brine, dried over MgSQ,,

filtered and evaporated to furnish the title compound (1.41 g) as a grey solid. 'H-NMR (400MHz, d-
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44 WD 2007/ 138072 PCT/ EP2007/ 055246 1- o NJ HN N N~
N, N N-NH [00250] A suspension of
w@ 2o0bnsseoz [ 1, 2, 4] triazol o] 1, 5-a] pyrazi n- 8-yl ) - fdF/RPIOpTICS5246

I 0}

DMSdJ agbfﬁﬂzébgﬂ?@%’ gé?%l?ﬁ% ?i@&zﬁfgmal 60572@@1%’% %é 80 QI . 787,111 9, 8.72

(1H, sk 820 1él, b{ 9 7UCME; RIC.EA8IMI6719 70).Pdf PH3) 2BY((BBHD - 59rm| )
and NaQt Bu (225nmg, 2.34mmol) in 4nL of DMF/ water
(3:1) is degassed for 5 min in a sealed tube. The

Step 2y € Botrioghiophext-drcerboglineat/ediden t he seal ed tube at 90C
overnight. After evaporation of the solvents, the
residue is collected byBRjltration, washed wth water
(3x) and ether (2x) and Igd i/ vacuo. The crude
product is purified by co chr omat ography (silica
gel, 96:4 DCM MeOH) yielding thg title conpound (76
ng, 36 %9 as a yellow solid. '"H NVR (400MHz, d6- DMSO)

[OOZS%I(2 E{Jﬂ)d ?’soﬂ'léorg%tH% R@dogts%l’og}gn% - rfg?xylbc acuf (2(0%}_%9,9%1]}‘113 ]bghyl 3-(3’-
dlmetlﬁ)amnﬁ)pﬁiﬁybéhﬂhodm)nde Shyddclflddide bZr04g) 10. 6.’{135{801) th 2 -168roxytenzotriazole
hydratél?] %élg( lﬁ?ﬁnmr%f Efla/l% éé)lma (15 St]’ilD ET flf) r’g% pa?rrﬁnhreo for[2£105rs 1) ¢ reaction
mixturg asztbdtlﬂ[oib],eﬁaj Wraarzt - 1‘5113 @’ianWffmhmﬂ) ﬁ(aiﬂ&@d dihe nfsttee 1s’]_st1rred at room
tempel[a ufe %)i a]é glc? {( (%/nlagg glPur Qheél a?]ter 1§ g(zlclier(]i t% tyl rj&_lcflﬂl’_l EHA)EHI’ITrTS taﬁgi/ Ithe resultant
preCIp]}IHtﬁpﬂ rca]Zecth]ayyﬂlt)ratlop Iammy'héhedimthl éM NMH, Bi@mind gdioleurh efdeMN~The title
compount{\lll,s] 1lean as %w%% 1d-§1 %f 90und may be prepared using

$'A8° 489CHT hpound 6, step 4 using
(5-bronmo-[1, 2, 4]tr|azolo[1 a]pyra2|n 8-yl)-[4-(4-net

hyl - pi Zi n-| m , 0.206mml ), i
Step 32%%1%%7@ yener: Nﬁaﬁ E@?@WP@M% )ef% he@-ﬁf@?@ﬁﬁ%, A amide

Pd(PPh3)4 (0.052mml) and 1.5N Na2CCB (1.1,

1.65mmol) in 2:1 DV di ox (2.2nL). The crude

product is purified by sblica gel colum

chr omat ogr aphy usi ng 96: 4 NH3 (7Min MeOH) and the

fractions containing the desired product are conbi ned

and evaporated to afford t thle compound (40ny,

479% . HPLC (254nm: Rt 2. n (65% .

[00256] 4-Bromo-thiophene-2-carboxylic acid amide (1.3g, 6.34mmol),
bis(pinacolato)diboron (3.22g, 12.7mmol), PdCLdppf (0.26g, 0.318mol) and KOAc (1.87g,
19.10mmol) are suspended in dioxane (20mL), purged with nitrogen for 5 minutes and then heated at
90°C overnight. The solvent is removed in vacuo and the residue partitioned between ethyl acetate
and water. The aqueous layer is extracted three times with ethyl acetate and the combined organic
phases are washed with brine, filtered through MgSQO, and evaporated. The title product is crystallised
from EtOAc-petroleum ether (2.135g, 77% pure by LCMS).

Step 4: 4-{8-[4-(4-Methyl-piperazin-1-yl)-phenylamino]-[ 1,2,4]triazolo[ 1,5-a] pyrazin-5-yl}-

thiophene-2-carboxylic acid amide
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45 WD 2007/ 138072 PCT/ EP2007/ 055246 Step 2:
4-(8-(4-(4- Met hyl pi perazin-1 yl)phenylamno)-[1, 2,
wabdoritzgoot o[ 1, 5a] pyrazin-5 yl)pyridin- 2(1H)-PeEEN00V055246
HN NN \ "~N ~"O H[00252] sol uti on of
[ 5- (2- et hoxy-pyridin-4-yl)-[ ,2N,4]tri azol o[ 1, 5-a] pyra
zin-8-yl]-[4-(4- nethyl-pi azin- 1-yl)-phenyl]-am ne
(40nmg, 0.096mmo1l) and pywidr'ne hydrochl ori de (55ng,
0.48mmol ) in water (1lnlL)=fsNstirred at room
temperature for 1 hour.'Ihe/solvent is renoved in
vacuo and the residue ig purified by silica gel
col utm chr omat ogr aphy eI\u ing with 96:4 DCM NH3 (7Min
MeOH). The title conpeo d’is isolated (23ng, 60%.
[00253] 11ng (0.0273nmo%). of the free base conpound
are dissolved in the m ni numanmount of MOH DCM

[0025¢) ef | UAeﬂlsﬁeﬁmdﬂl 98 @lw&ﬁo @@4&@%@4}@&%&&@9%@4 ﬂ&!hgl piperazin-
in MeOH i . After evaporation

0.
1-yl)- my\lxlewnﬁg heﬂp%gﬁgdueﬁéggmfl?l? it urtdtdd-sEiapghyid] ?F%EIW%’HTOQH 2-yl)-

thlophéﬂe&tédtﬁ%xﬂfc a&d]anﬁ&em{ kO rlntQC:ﬁts %ﬁl@(ﬂ%in@tPHM"Phﬁl he EngaMS mmol) in aqueous
er an I n._vacC

Na:CORT o B He M a@wne% ﬁ‘ﬁ% i/ diggang e &7k 1§a4egase@3??@ > min in a

reactio 9%k ThelthBVR:ca 0 ONHEe re@@roﬁ)&@,@)lre% lﬁh@fé)i a‘2902@- 06651'1'11 htS )A:fter cooling to
2.91 (3H s, MsOH), 3.00 (2H t),

room tgmBegatElrg |lpe ra§ct1013 mg)@ure zq_paﬂayone(bbeggee(l f‘myl zg:jztate-;m@) yla‘rcag '_if he precipitate
is coll€bted ‘t%/ fﬂﬁa‘aoﬁﬂaﬂd V@Ehedhlﬁﬁwﬁtérﬂdxﬂand e?heQ@Zxﬁ 2hl df9d: in8adib. The crude
H, (1H, br
produtggs @n(ﬁiq'q y cglpmg)chrOE-@ggsraplpt (sﬂlcey gﬁl7 RCWe@%NHHé4)(%@@p§ the title
compoﬂlg)d?’(élé Mh*f&ba@“a GRIPQUMA IBNMR (400MHZ de- DMSO 8(ppm) 2.26 (13H s) 2.50 (4H,
thI- perazin-1 amno
m), 3 PRI A @Haaiwéﬁﬂfhbss> 983 cﬁﬂh |db,§H 4 S Aeb st 806 (11,9,

8.79 (1@13 %}19 amde b15§£ePC1\J{S Rt 1.99 min (97.6 %), m/z (APCI) 435 (M+H)",
rono-[1 4]tr|azolo[15a]pyra2|n 8yl)-[4-(4-nmeth

I plperazm 1 yl) phenyl]-amne ( NN HNN-%W
Compgmgl_ % Q@g(ﬁf”{ tﬁylza {feﬁr%{%lg 38@[&hegylaa]mno 124]Gr1?7é)lodl 5?][?'6azm-5-
yl}-thim’:iwln),Zearl(mtyllcrm‘tmgmldpl per azin-1-yl)-phenyl am ne (1.65
O; 8. 64 t h sopropyl -amne (1.5 ni,

Step 1'85.@48?'"% th{(]?}l)elnz 2%2}210%5 fly %’6} n 2-propanol (50 nL) for
8 hours. The reaction mgxt is evaporated to
dryness and the residue par gtl%ned bet ween

di chl oronet hane and wat &N. The aqueous phase is
The, o

tract ed twce t ane ni
10025815, £ 2 AS S ahtiel st oo SRR e Rt e agie 21.78mmon, 3-

hydroxybenzotriazole hydrate (3.24g, 23. 96mm01), 1-ethyl-3-(3’-dimethylaminopropyl)carbodiimide
(4.6g, 23.96mmol) in DMF (70mL) is stirred at room temperature for 2 hours. The reaction mixture is
then cooled to 0°C and aq. 35% NH; (2.2mL) is added. The mixture is stirred at room temperature
overnight. The solvent is removed in vacuo and the residue dissolved in EtOAc, washed with 1N
NaHCO;, and brine. The organic layers are combined, dried over MgSQy, filtered and concentrated to

afford the title compound (3.78g, 84%). HPLC (254nm): Rt 2.46min (96.5%)).

Step 2. 5-(4,4,5,5-Tetramethyl-[ 1,3, 2 [dioxaborolan-2-yl)-thiophene-2-carboxylic acid amide
o, K@B\/;ﬁ
H,N 0

[00259] 5-Bromo-thiophene-2-carboxylic acid amide (0.5¢, 2.426mmol),

bis(pinacolato)diboron (678mg, 2.669mmol), PdCLdppf (59mg, 0.072mmol) and KOAc (0.714g,
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filtered and evaporated to furnish the title conpound
(1.41 g) as a grey solid. "H NWR (400VHz, d6- 46 WO
WQO71198072 PCT/ EP2007/ 055246 DVSO) b(ppn) 2PCTEPBBY/055246
7.28mHdh afe: Dpehdd inMoxart: Ghi BhithhiPdech 46 5 Bhmurel -89 then heated
Py b it n Bt (b et fock 875 B p heared
85°C qveyyght. R hepsotyentyis meniovpd 4 9Qcuo pidz the AREUY pa@goretbireen ethyl acetate
and w%&r.e gfhﬁl E&&b% l%g@é'si &tﬁ&%%i&bﬁ@%@%&étbt@ a@t?’thg cglm)iqu orggnic phases

A's lon O

are wapfted tht tiing gHisred -trougy MeSQudnd e vanorated(i2 vago 1@ st title compound
MI%n%Y§%5y|'3'(3" di met hyl am nopr opyl ) car bodi i m de

ydrochl oride (2.04g, 10.63nmol) and

1- hydroxybenzotri azole hydrate (1.44g, 10.63mmol) in

(208 /4.5 5t 4 100 ra - 1 e

Sep T8 Foant bh eGP P LR B EAL S B SR L R
thioph¢nerg-carfopyBranisl dmifes added. The mixture is stirred at

room tenperature for an additjiqQpal 5 hours, then

water is added to the reactjo W xture and the

resultant precipitate is | ected by filtration and

washed with 1M NaOH, H2Ovanrd petrol eum et her. The

title conpound is isol nas a white solid (1.56g,

78% . Step 3: 4-(4,4,5, 5 Fepranethyl -1,

3, 2] di oxaborol an-2 yl)-thi ophene- 2-carboxylic acid

amde 0, ,0 B0 S H2Ny[00256]

4- Br onp- t hi ophene- 2- cacpoxylic acid am de (1. 3g,

6.34muol ), bi s(pinacol ato)di boron (3.22g, 12.7nmmol),

dCl 2dppf (0. 26 0,318nol) and C . 87
1002605 G R f&a@%n@ (repan Bt e eé%ﬁ%if}b,%d Fiigagpound 6, step 4
using W t h fibfohge ), 4weinzdio[ Ibalgyesinedid)-[hermbedipgdraain-1- PP henyl]-amine

oo 211 SR IR 5 G B

amide TI3@man0etHusmdlpytelr Pd(BPheX ( T4agt 6064 dnmed) ini aqesuwil SM Bhlayl; (1.37mL,

acetate and onpi ned or gani a are washed -
2 06m i T RS (7 Fvick ob ¢ RBGHOND S e QUG By sien
gel coluink IcBropaogtapily ¢1Ging rwisitostd DSEIENH  (70Min B EC)-tp @fford| tigdtitle compound

0 .
(231115;2_1'(3@;r [L%ﬁs}li,%g%{}%{%f’%f alg;yl}gh%%(}lvﬁ% SPDRiS0) s(ppm) 2.26 GH. 5), 2.49
(4, nphemylsammeled RH2dA7 51 (BE ok o 18578 pym ag)y, B.oS (M, )b, 8.10 (1H, brs),
535 (RIS, 20 SRR ERSLE: PS80, 2000 R Ry

Compound 12: 5-(5-Methyl-1H-pyrazol-4-yl)-N-(4-morpholinophenyl)-[1,2 4] triazolo[1,5-

a]pyrazin-8-amine

o

SNy
N—NH

[00261] This compound may be prepared using methods as described for Compound 6, step 4
using (5-bromo-[1,2.4]triazolo[1,5-a]pyrazin-8-yl)-(4-morpholin-4-yl-phenyl)-amine (0.2g,
0.53mmol), 5-methyl-4-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-1H-pyrazole (222mg,
1.06mmol), and Pd(PPh;)s (0.154mg, 0.134mmol) in 1.5M Na,CO; (aq) (2.84mL, 4.26mmol) and
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NN NN S ONH [00257] A suspension of
5-bromp-[1, 2, 4] triazol o[ 1, 5-a] pyrazin-8-yl)-[4-(4-nmeth
wQ boopitgserazi n- 1-yl)-phenyl]-am ne (100 ngy, 258CTRP10)7/055246
dloxan% (é §mﬂ 5T15e &Q&&ﬁ‘%ﬁhﬁﬂé'w é fg:dq#%'ﬂﬁé %elb&li@lll@ghrgméfo hi/ using 98:2

ene car box
amigthC ‘NﬁPﬁéﬂmlvm@HégJgWQﬂEtﬁhomympmﬂdéﬁ@odé”@NdéEﬂEﬁwnHﬁoﬂw
mesylz{tel se?lt7 mag 0P hagesglﬁmf@ L1<,)1d %‘%M I (gk%ﬁﬂ eaf%cﬂs thﬁ tifle compound
egassed for 5 mn in a reaction tube.
(15mgl @&ﬁepalesgrS@aﬂow Gh MR 0pMEEt ddIMBDXd(apm) 1-4] (Gt dsQit), 2.46 (3H,

ft C egp
9 3200 B G SO g 1R IR AL B eh e o 08
a}IsahGthRei4hmhé%bﬁébmomﬁaCE377@“@6]lected by filtration
and washed with water (Ix) and ether (2x) and dried in
vacuo. The crude product is purified by colum
Compatnrdok e t4ei§r(dMhor phalin-4-glbplgpeyla miDOM| VR,@H ibikdBo| B6-alpyrazin-5-yl]-
conmpound (43 ng) as a yell ow
‘h“""%“‘ikgé“@’g’ﬁ?‘%ﬁ”}ﬂ (%ﬁ d6- DI\/SO) 6(ppm 2.26 (3H, s),
2.50 (4H, , 3.15 (4H m), 6. (2H, d), 7.60 (1H,
br s), 7.88 (2H, d), 8.10 \ﬁf 8.48 (1H, s), 8.66
(1H s), 8.79 (1H, s), 9, (1H br s). LCM5: Rt 1.99
mn (97.6 %, mz (APCI) 435 (M+H)+. Conpound 9:
5-{8-[ 4- (4- Met hyl - pi per &zi in- 1-yl ) - phenyl ani no] -[ 1, 2, 4]
triazol o[ 1, 5-a] pyrazi n-5=-yI4% -t hi ophene- 2- car boxylic
acid am de Step 1. 5-Bromp-thiophene-2-carboxylic acid
amde o/ \ Br H2N [00258] A solution of
5- br ono-t hi ophene- 2-c oxylic acid (4.51q,
21.78mmmol ), 3- hydroxybetzotri azol e hydrate (3. 24q,

[002623- 96 mypik ):ompound may be repared using methods as described for Comj)ound 6, step 4
1-et hyl - 3- dlneth amnoprolfeiLr ) car bodi i m de
8

using 23 6% 0)[ ﬂﬁ]tgmnlo@lz ﬁ]Pyrap@ 8} errhlindoymhenyl)- amlne 69, (0.2g,

0. 53mﬁ1@1vp ef @4 415 g tét%e%ym @rﬁdlom@mhﬁwu @ﬁbpmaétzucra@oo@hc theh amide
is ad

(©. 27% J(P@F@Oh) s’ﬂmétp Fi(rPPhadl4 (Re Smadhi Pewmsdriad aMeNabPe faq) GtAmirA@ommol)

and dR@n¥QMImLS MREBYRGor Hn%% ue paﬂi@ioﬁéaebé%\@ecehd\’v'ﬁerdérﬁsé}hﬂ%etate A
in Et OAc, washed with NaHCO3, and bri ne.

premp%@gﬁpl@leﬂagp@p(gedah%ﬁ]érém :ﬁ)éd)urla@q lgsibspagel R@I‘E@l chromatography using

95:5 ddNIvcad t@g% GRNGRO SR REd (4. hﬁé fﬂmﬂ/o)t hQ{ NMIi %400MHZ de-DMSO)
ound ( 849 HPL 825 nm
&(ppmy @g? G4 m)St. 739p(4gl m (M, (24, d)5]. (sclﬁebrr%n%?lh@ﬁ 9)18 1@ 2H, ), 8.48 (1H,
I h
0.5 oG BXRIPL Rl anads i < N aRcerey ﬁ%l%?%’ﬁ@*)‘”"/ﬁf*ﬁgix)ﬁﬁfﬁﬂ”gﬁ) -
acid anide (0.5g, 2.426mmol), bis(pinacol at o) di boron

67 2. 669 Pd dppf 0 an
CompiE 0171 0. G eGP Bsn SR i ks ARt +Dphenyi)-
[1,2,4]triazolo [1 5-a]pyrazin-8-amine
Step 1. 5-Methyl-4-(4,4,5, 5-tetramethyl-[ 1,3, 2 [dioxaborolan-2-yl)- 1 H-pyrazole

[00263] This compound may be prepared using methods as described for Compound 86, step 2
using 4-bromo-5-methyl-1H-pyrazole (3g, 18.6mmol), bis(pinacolato)diboron (8.52g, 33.5mmol),
PdCLdppf (913mg, 1.118mmol) and KOAc (5.49mg, 55.9mmol) in dimethylsulfoxide (30mL). The

reaction mixture is purified by silica gel column chromatography eluting with 7:3 followed by 1:1
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7.28muol ) are suspended in dioxane (5nmL), purged with
nitrogen for 5 mnutes and then heated at 85C
we@@rngght . The sol vent is renpbved in vacuo aneCT/RR2007/055246

petroleﬁlﬁlsétﬁéﬂ @th?laJcEﬂa{e'tQ negdRehWRan @4 te@%ﬁ&ﬁ‘&l?l 3 @?}ﬁ?x‘é’@&rﬁﬁn 2-yD)-1H-

he aqueous | ayer I's extracted again wt
pwﬂﬂ%ﬁéﬁézéogﬁh t he combi ned organi c phases are mashed
with brine, filtered through MgSO4 and evaporated in
vacuo to afford the title conpound 417n9 68% . Step
Step 2.35- (55M€tgylfll[i ](yztazpqéf-m&ﬂN—ﬁr(ﬁ@reg{m’pppqazyq }- -vl)phenyl)-[ 1,2, 4]trlazolo[ 1,5-

phenylam nod-[1, 2, 4]triazol o[ 1, 5-aJpyrazin-5 yl }-
aﬁwﬂlllopﬁene 2-carboxylic acid amde r JN | N HN N N

LIN,N) S O NH2 [00260] This conpound nay be prepared
usi ng methods as described for npound , Step 4

usi ng

5-brono-[ 1, 2, 4]tr|azolo J::jg]pyra2|n 8-yl)-[4-(4-nmeth

yI plpera2|n 1-yl)- phen I] am ne (100ngy, 0.258mmol),
5-(4,4,5,5-tetranet hyl 2] di oxa-borol an-2-yl)-thio

T
phene-2-carboxy|ic aci Na de (130ny, 0.516mmol) and
Pd( PPh3) 4 (74ngy, 0.0645 i n agueous 1.5M Na2CO3

(1.37m., 2.06nmmol) an |oxane (2.75m). After

evaporation of the sol Vetit, the residue is purified by

silica gel colum chronatography eluting with 96:6
[00264)CM NHBhi§ édvhpoand/e@ilpe prepatd oirg hdisods hi H@cmm@iﬁhpound 6, step 4

. 23 219 X 1. 94ni . H- NVR (
SOREYE e N 2 BT
(132mgj b @.33%@2]5‘], d)5;me?h;ﬂ»l—(@%ﬂ,&tbfrarﬁﬁ)thyl—?l 315}d%.x%rc(lﬁi‘% %/D'-)IH -pyrazole
. , . r . . g
ar g et et BT b By
(5.4mI)APChe) crt35 pfobittdtl)is- pufdsdpioy Bitical 2¢1 column chromatography eluting with 95:5

e G A b I At g e TROR SRR i o e

title cdﬂlpogﬁ'dd(p&@Z@/éj asmait;e ggeﬂmohm deR b&)omﬁpamphsm; dpgm) 2.27 (3H, s),
t hods, as Crine
238208 g 3 4. Gl A4S os S0 Al oyt 91 7B sie. br .

8.68 (1|H @)47ykrfpla)emyb2 ariN2R. ((19, b2@), 0. 53nmol ),
| -4-(4,4,5,5-tetranet hyl - 5%,3,2] o .
lOOZGéﬂ. ox abéPI%ﬂeﬁHmZm? Fe-maspIy paliestng O pegrane sylfordsririd §0;234mb) vields
ar hdH (10 I4MS: 11 o),z dx 8 ( )
oo B, AT e B2

Compound 17: -(3-Fluoro-4-morpholinophenyl)-5-(1H-pyrazol-4-yl)-[1,2 4] triazolo[1,5-
a]pyrazin-8-amine

Step 1. (5-Bromo-[1,2,4]triazolo[1,5-afpyrazin-8-yl)-(3-fluoro-4-morpholin-4-yl-phenyl)-amine

N _N

L

Br

[00266] This compound may be prepared using methods as described for Compound 6, step 1
using 5,8-dibromo-[1,2,4]triazolo[1,5-a]pyrazine (0.5g, 1.799mmol), 3-fluoro-4-morpholin-4-yl-
phenylamine (0.53g, 2.70mmol), and DIPEA (0.470mL, 2.70mmol) in 2-propanol (6mL). The
reaction mixture is partitioned between 10% citric acid aqueous solution and DCM. The organic
phase is separated and washed with water and brine, dried over MgSOQ,, filtered and concentrated
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WD 2007/ 138072 PCT/ EP2007/ 055246 di oxane (8.5nL). The
reaction mxture is purified by silica gel colum
we bwoonssoogr aphy using 98:2 and 97: 3 DCM NH3 (FM/EP2007/055246
under Vgcgfﬁl th %ffgf'dvt‘ﬁe tn'El@ cBﬁlf)(Lu(?ld Q@g EB%U @g%§ ;IV%{EE’IS Zseﬁ’@l ‘the next step without
Conversi on int nmesyl ate salt using O
furtherrpatifieaties UL €A ]&t %&:Znun (98-2v00H (0.398m) affor ds t he
title conpound (15ng) as a pale green solid. 'H NWR
(400MHz, d6-DVBO) 6(p F 2.41 (3H, s, MsOH), 2.46 (3H,
Step 2.gly-(3- gluQ@) {mpr,phﬁljnop@ 5((Z|liitpyimzol 47yl)1ﬁ_l A Yiazefy[ 1, 5pafpyyazin-8-amine
(1H, s), 7.97 (2H, d), 8.15 (1H, s), 8.69 (1H, s),
9.88 (1H, s). LCOMS: R 2. 1n%n\598 3%, mz (APCl)

377 (M+H) +. Conpound 15: N
4-[8-(4-Nbrpho|in-4-y|-gE£;;fan1no) [1,2,4]triazol o] 1,
5-a] pyrazin-5-yl]- thio -2 carboxylic acid am de
ro HN\ NIITITIyyyyyy N\ N S O NHz [00262]
Thi s conmpound nmay be prlep réd usi ng net hods as

descri bed for Conpound 6 step 4 using

(5-brono-[1, 2,4]triazol , 5-a] pyrazin-8-yl)-(4-norpho
l'in-4-yl-phenyl)-am ne ﬁO{Zg, 0. 53mml ),
4-(4,4,5,5-tetramet hyl -[ 1, 3, 2] di oxaborol an-2-yl)-thiop

hene- 2- carboxylic acid amde (0.27ng, 1.06nmmol), and
[0026Fd ( PPhBYig cqrapotBdgiay be mraBwadoising imethpdsay dagepABdoy Geprpound 6, step 4,

using (g%r(ﬁn% 2 ﬂtr%@(;mlﬁa]pﬂﬁ% gj 8@%0&'4%@015@%%@%&)‘ Mne (100mg,

mxture 1I's partiti oried be ween wat
0. 254@@@1 at(é4.5/- temr@féhly;hﬂ At ioxsbopdamedl)- 1 Elatyirazele é%Pnkgy 0.5Immol) and

pd(pph,), ?1 |44, b@@3r§1ﬁgl) Hluf.éM'I\%dc@%’(l Skl C?O%olf&dldmarﬁ (4m). The crude

romat ogr aphy " usi ng give t

materig aripoifiad by gﬁca]gqbcol@‘yn ogmatog-pRivRuiZE0@NHS:2 BEMINBQG)’M in MeOH)
and byq{lﬁ%))n §71tﬂ' ﬁleﬁéf—éthemmd gétrzgur(l%{ﬂer t?’yleldthg gar%?&%mp@)md (ZSIQ? 44%).

MR e@omﬂa, d@MS@) a@p(nmomaH o 9679 (41, My Y, osuwsg RO (11, d), 8.06

(15, dﬁg?é%t ?1%738](@ 3 ;ya%QﬁPgl 394(1\%(55?%@%?%1 5D Q?Ia'%ﬁ P LMS: Re

28%nmy%ﬁ@heﬂyﬂyCDﬁﬁlﬂwﬁﬁirlazolo [1, 5-a] pyrazi n- 8-amni ne
Step 1:
5-Methyl -4-(4,4,5,5-tetranet hyl -[ 1, 3, 2] di oxabor ol an-2
yl)-1Hpyrazole -~Xi OB N NH [00263] This
Comp@lmﬂd(?u rie(Srtbki-Rysazol-iyBrl 62,4 itsinrdo [ taheyaazin$-ydaniop)-bed
d 86, step 2 using
moqﬂ&?g gﬁ@ Eeth yl -1 H pyrazol e (3g, 18.6nmol),
Step 1pi- éS(lﬁﬂomad 6!2&1’ta)wwér5@im(®w5&glam8@) Srrpb/plin-1D8Ch2epidé
(913ny, 1.118mmol) and KOAc &5 9ng 55.9mmmol ) in

di met hyl sul f oxi de (30ni). bﬁJeact|on m xture is
purified by silica gel col romat ogr aphy el uting
with 7:3 foll owed by 1: 3

N7 N

o

Br
[00268] This compound may be prepared using methods as described for Compound 6, step 1
using 5,8-dibromo-[1,2,4]triazolo[1,5-a]pyrazine (250mg, 0.90mmol) 5-amino-2-morpholin-4-yl
benzamide (299mg, 1.35mmol) and N, N-diisopropylethylamine (0.24mL, 1.35mmol) in 2-propanol
(7mL). Trituration with ‘PrOH and Et,O affords the title compound (273mg, 73%).

Step 2. 5-(5-(1H-Pyrazol-4-yl)-[1,2,4]triazolo[ 1, 5-a]pyrazin-8-ylamino)-2-morpholinobenzamide
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50 WD 2007/138072 PCT/ EP2007/ 055246 petrol eum et her
ethyl acetate to afford
w200etbspliz 4- (4, 4,5, 5-tetramet hyl -[ 1, 3, 2] PCT/EP2007/055246
di oxaborol an-2-yl)-1H pyx @kf\g3.87g, 100%9 . Step 2:
5- (5- Met hyl -1 H pyrazol -4 vyl -N\&ﬂ-(4-nethylpiperazin-l
yl)phenyl)-[], 2,4Jtri azol 5-~aJpyrazi n-8-amne N
i s conpound may be

NJ H AN r- N NNH [ 0026
prepared using nethods described for Conpound 6,

hyl - pi perazi n-1-yl)-phe ]-am ne (132ng, 0. 340nmol ),
5- et hyl - 4- (4, 4, 5, 5-t et paget hyl -[ 1, 3, 2] di oxabor ol an- 2-
razol e 141ng, 0. 68D Ph3) 4 (98ny
[0026%1 085nﬁ81¥y0wnqm(awbmwlgw lespgsngods 2s S,'Wﬁhﬁzi foru(C}pmpound 6, step 4
using d's% ARfno- §15z éﬂ%}olo[]_@ea]@rrm Pha 91%99 nheRp U I4f311 @gnz%de (140mg,

i ca co unncromato rap luting with

0 33mmeilt KB E N B O IO GOEh v HRSFS ol X0RE 0,67 mmol) and
pd(pm% 4%@&& @6@%@% ng@ @wraag)t N&Y3ndL 9 aaﬁ fdmxgnet {3944mtu)t '8¢ crude

mpound (9ny as a pal e green sol
materlz{l4@@“yp.1fzed ‘Qy@_ﬂm cc@{rptp ﬁ@rogatp_gra[{}gwlutgl)g w1tth§gL @llg;ged( tm_|99 1 then
97:3 th?')l 05: §Dt4&/[ (\1@"57 M@Oﬁgto(agﬂ()'rd 1 ¢ t1tle) comoﬁnjdlds ?%lte 2011%3%40 Smg 30%).

%lthqewquh %QD@thﬁmm$229@G%ﬁHD %F9§¥IHDOD@B§$Id)745(U31ﬂ)754

[
(. o B8 00 T DS S S P PUE ™ iy Do AR aRo o . .
13.3 (11H, hyy). LEERRt 233min B899, 10/8685C1) ﬁ%z(M*ﬂ:DCI ) 390 ( M+H) +.
Compound 17:
- (3- Fl uor o- 4- nor phol i nophenyl ) -5- (1H pyrazol -4-yl)-[1,
2,4]triazol o[1,5- a]pyrazin-8-amne Step 1:
Comp¢wndelle AvS-[4:(22Matholingeth oy )pherylaming)-H 2.41trygplpll¢Ralpyrazin-5-
. r lin-4yl phenyl)-amine F Or, HN/ N\
yl)thmhh% pca‘}bmm%@ Br [00266] This conpound may be
prepared using nethods as described for Conpound 6,
step 1 using Oy
5,8-dibrono-[1,2,4]trig [1, 5- a@pyrazine (0. 5g,
1. 799mmo1), 3-fl uoro- 4- nDrpholln 4-yl - phenyl am ne
(0.53g, 2.70mml), an (0.470mL, 2.70mol) in
2-propanol (6nL). Thex ction mxture is partitioned
bet ween 10%citric aci\\aqueous sol ution and DCM The

step 4 using )
(5-brono-[1, 2, 4]tr|azoﬁ;£37% a] pyrazin-8-yl)-[4-(4-net

or gani c
O
NH,
[00270] This compound may be prepared using methods as described for Compound 6, step 4,
using (5-bromo-[1,2,4]triazolo[1,5-a]pyrazin-8-yl)-[4-(2-morpholin-4-yl-ethoxy)-phenyl]-amine

(113mg,  0.27mmol), 4-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-thiophene-2-carboxamide
(136mg, 0.537mmol), and Pd(PPh;), (78mg, 0.067mmol) in 1.5M Na,CO; (1.44mL, 2.16mmol) and
dioxane (4.3mL). The reaction mixture is purified by silica gel column chromatography eluting with
97:3 DCM:NH; (7M in MeOH) to yield the title compound (65mg, 52%). LCMS: Rt 1.98min
(98.9%). Conversion into the mesylate salt using 0.1M methanesulfonic acid in MeOH (1.1385mL.)
affords the title compound (50mg, 95%). 'H-NMR (400MHz, di-DMSO) §(ppm) 2.37 (3H, s, MsOH),
3.21-3.64 (6H, m), 3.76 (2H, 1), 4.05 (2H, d), 4.40 (2H, m), 7.09 (2H, d), 7.61 (1H, br s), 8.02 (2H, d),
8.11 (2H, s), 8.48 (1H, ), 8.67 (1H, s), 8.82 (1H, s), 9.91 (1H, br s), 10.09 (1H, s). LCMS: Rt 1.98min
(97.7%), m/z (APCI) 466 (M+H)".
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phase i s separated and washed with water and brine,

dried over MgpSH4, filtered and concentrated 51 WO
wWQeB7n318830D72 PCT/ EP2007/ 055246 under vacuum t BCEHEPZINTI055246

the title compound (697nmy, 98% which is used in the

next step without further purification. LCMS: Rt

i 0
Compiﬂ@ﬁ%@?& (2’Z ﬁorpl%h F?tﬁ% afl)]pehﬁ)rnrljlmgloe H_& 4&/1%1%12081[1 a]pyrazm-S-
yl)thiophéneEZl-caZbdbiahndtazol o[ 1, 5-aJpyrazin-8-amne F O J N
HN NJN N -NXZ/ ~ NN H[00267] This conpound may
be prepared using net hs descr|bed for Conpound 6,
step 4, using HN
(5-bromo-[1, 2,4]tri az,éi\ﬁlw , b-a] pyrazin-8-yl)-(3-fluoro
- 4- nor phol i n- 4-yl - ph J)#amne (100ng, O0.254mol),
4-(4,4,5,5-tetranet hyl|-[ 1, 3, 2] di oxabor ol an- 2-yl ) - 1H py
razole (99ng, 0.51 sand Pd(PPh3)4 (73ny,
0.063nmmol ) in 1.5M Na (1 36nmL, 2.03mml) and
di oxane (4nL). The crudg “taterial is purified by

silica gel colum chr onmat ography eluting with 98:2
[0027HCM NHBhi¢ Zivhjponnd/maype praprdedaysing micthodass deseribied for Gomphyl 6, step 4,

using | eth ﬁ%‘ b?ﬁ&ﬂ% Xle} E]B{fﬁﬁk%t Jj@gﬁﬁ_ﬁ s ¥} e gh g\/h%fphé\f\{ ﬂﬁ{ afS5h RAG1-amine

(1 18mg,4H 0.28mmda), 79 5{(4.H,5, 5ﬁt)3trarﬂet}@$—[]( 3. Hdioxdborolan7Dyl)-tbhpheie-2-carboxamide

. ' 6 : .
20 B8ty 3L P8, 10 o 8188y o
dioxank CMBNL Rt TheZe®@Bon mixn@9 ) purified by ARG el 8@umif Mibinatography eluting with
97:3 DE‘IUF‘E@IUW #yly[g(z)lg to zP’lel? he tlile ﬁorﬂlfrotuﬁl 36n|gb%5]‘j/:))5 _LaﬁMS Rt 2. 66m§1 (99%).
Conversyonanto rile) m@s-ylam)ﬂaphlelhlg lﬁ\db/é nz‘dnnmaﬁ@foﬁtcagidlin MeOH (0. 569mL) affords the
. 9-(5-
ale ol RN e A ENADS PEOME RV ROLPPPBLAT R s Q25 21
m), 3.30-3.64J(4 HHHN), 8. 76 N2 1N, Mo 5 (B, d), 010@681]{ ﬁﬁhr7$)9 canpipud (Meybrlg 7.87 (1H,
d), 7. 98t eg?@fdu)gg %ganEr hods, @y deseriiped § 95 (PRPURD %11 5 Loms:

Rt 1.9%5mi8{2H.836 o mrr-(APCD,44¢ tMi-dy ol o[ 1, 5- a] pyr azi ne (250nyg,
0. 90mmol ) 5-am no- 2- nor phol i n-4-vyl

Compound 23: (4-Morpholin-4-yl-phenyl)-[5-(2H-pyrazol-3-yl)-[1,2,4]triazolo[1,5-a]pyrazin-8-
yl]-amine

Step 1. 1-(Tetrahydro-pyran-2-yl)-1H-pyrazole
LN
N
s
[00272] 1H-Pyrazole (14.3g, 0.21mol) is dissolved in 3,4-dihydro-2H-pyran (26.74g, 0.32mol)
in the presence of a catalytic amount of TFA (0.1mL, 1.3mmol). The reaction mixture is stirred at
95°C for 5 hours, cooled and then quenched using NaH (0.2g, 5mmol). The solvent is removed to give

the title compound as a brown oil (33.3g, 99%), which is used in the next step without further

purification.
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benzam de (299ng, 1.35mmmol) and
N, N- di i sopropyl et hyl am ne (0.24n, 1.35mmol) in
wQ@2@ragsannl  (7nmL). Trituration with ' PrOH andP@t/RP2007/055246
Step 2.am.9»;xg%z;-ﬂ%mtowc'a@idconpound (273mg, 73%. Step 2:
razol -4yl )-[1, 2,4]triazol o[ 1, 5-aJpyrazi n- 8y
| ami no) - 2- nnrphollnobenzaﬂ1g§4\52 WD 2007/ 138072
PCT/ EP2007/ 055246 HzN O 0 NIHN NNYNJ IN-NN-NH
[ 00269] This conpound naymbe prepared usi ng met hods as

00278iescri pgd, f QolFoopabnd (6g° @ﬂol tetM4BY @ pyran-2-yl)- 111- le (7.6g,
[ gle 5- br ono- [er 4 tri azoI i@ epy?%m Ir)1}-lrar-lylyazm %}Sr?zé)-e (7.6

52mm%r11bﬁﬁﬂﬁ |(15_04nl94 nB iz Baindle 2 ( exan@, 5) and triisopropyl borane

(12. 7nﬂi .’Gflmﬁ]lo ard atl@éd&f%}ﬁh%anﬁt&mﬁ gﬂedtkrﬁ (aJ[ -Q’GGCZ WereabtibP¥ixture is
razol e 130ng 67mmol ) and h3) 4 (96ny,

stirred (at Ogﬁ T png Rour, @mq@c@l V\(eéd? rea_[:h gg(pﬁ})terapﬁgat@rp ovene hours. After

quenclﬁr;% fé Fga}tlonmﬁl N ll‘ftq thE Bt ﬁlrerho%e@W\'/afch@Qldk%Me ﬁf’l hd eﬁlﬁlsted topH 6
col umm chromat ogr aphy el uting wt

using 5 NeGHonA PISEErRoDBLC DMLY FFNIGREejed Bt tohicne and

petrole%fnf Qhdl. ’ﬁl?tﬁrahbﬁ 'w@th %%Q% Q@or@s) %'(t&rget%{nbgmﬁ%g -0 Bite solid (2.7g,

48%), yhrp 18(%1:41 mﬁlje nemww@m fepyher Vurzt@afequ nm, 7.54 (1H
br s), 8.01-8.09 (1H, dd), 8.25 (1H s) 8.50 (1H, d),

S
Step 3{(gryor oty OS] Tt 1B g VS8 o ety Sy Hot-amine

(MtH) +. Conpound 21:
4- (8- (4-(2-Morphol i noet hoxy pﬁA~yIan1no) [1,2,4]triazo
D ene 2-carboxam de 0 N 0O

| o[ 1, 5-a] pyrazin-5- yl)thi

0270] This conmpound nmay be
prepared usi ng nmet hods scri bed for Conpound 6,
step 4, wusing (5-brono ,2,4])triazolo |

N~
1, 5-a] pyrazin-8-yl)-
[ 4-(2-norpholin-4-yl-et Y) - phenyl ] -am ne (113ny,
0. 27mol ),
This caﬁlm;(o@nennﬁy be preparaimetrgyhetijolls 3 &}atibok &b Clompamd2; stby) 4,tusing p-bromo-

2SR SGORIAREY T PR D T e Pt FEiphiton. 1o

pyrazo&lﬁlﬁbordmw)eamle(wﬁlg;’: @SB Smihhle, PEAEH:).0€(93migx D WB@miod zpldr NfC&d (88mg,
0. 80mm¥1) bl\/ﬁfa(h%ﬂ oe B § rlﬂllqu s Eso 18R l{lry a s%lenliI ttub@ %ngm stlrred at 100°C for 18

hours. After cooling, the mixture is diluted with NaHCOj; solution and extracted with EtOAc (4x).

The organic layer is washed with water, dried over MgSQO,, filtered and evaporated to afford a crude
product that is purified by silica gel column chromatography eluting with DCM followed by 96:4
DCM:NH; (7M in MeOH). The title compound is isolated after trituration with diethyl ether (12.4mg,
13%). Conversion into the mesylate salt using 0.1M methanesulfonic acid (0.342mlL, 0.0342mmol)
gives the target compound (10mg, 81%). "H-NMR (400MHz, di-DMSO) §(ppm) 2.34 (3H, s, MsOH),
3.14 (4H, m), 3.81 (4H, m), 7.04 (2H, d), 7.27 (1H, m), 7.92 (3H, m), 8.24 (1H, s), 8.76 (1H, s), 9.92
(1H, s). LCMS: Rt 2.45min (97.6%), m/z (APCI) 363 (M+H)".

Compound 28: 4-(8-(4-(4-Isopropylpiperazin-1-yl)phenylamino)-[1,2,4|triazolo[1,5-a]pyrazin-5-
yl)thiophene-2-carboxamide
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97:3 DCM NH3 (7Min MeOH) to yield the title conpound
(65nmy, 52% . LCVS: Rt 1.98mn (98.9% . Conversion
WO odoa/184022 mesyl ate salt usi ng O 1M net hanesul f PCI/EPROT/055246

in MeOH (1.1385n) affords the title conpound (50nyg,

95% . ' H NVR (400MHz, d6- DMVS m 2.37 (3H s,

MsOH), 3.21-3.64 (6H m 76 (2H, t), 4.05 (2H, d),

4.40 (2H, m, 7.09 (2H, (%@; 61 (1H, br s), 8.02 (2H,

d, 8.11 (2H, s), 8.48"(1H s), 8.67 (1H, s), 8.82

(1H, s), 9.91 (1H, br s)y,+20.09 (1H, s). LCMS: Rt

1.98min (97.7%, mz N% 466 (M+H)+. 53 WO

2007/ 138072 PCT/ EP2007/ 055246 Conpound 22:

5- (8- (4 (2- Mor phol i noetihoxy) phenyl ami no)-[1, 2, 4] tri azo

l o[ 1, 5-a] pyrazin-5- vy i ophene- 2-carboxam de 0 HN

O N'"--r- N> NN S\NH2 O[00271] This corrpound

may be prepared using nethods as describ
10027@0npoui€§' s gOmMRAUAtMAY bC prepagy! wEEpReEhngs ag deim@ech]”or Fempeng 6, step 4,
using [ ibl%nﬁllpy{f @Izlbd])‘r(irylﬂl[)erazm 1- yl%pyrldm 3- %/li (1,2 4]tr1azolo[1 f a]pyrazin-8-amine

[4 rmrphol|n | - et hox ? 118ny
(100mg, > é]ﬁfle}}n}o 4-(4,4,57 5 tetrameth , ,2]d10xab0rolan 2 yl) thiophene-2-carboxamide

m ((4|8n4m(§ 2nd 4 d.oSnghsl) XADArel,an; 2r Xni:, ti2ahol) an
(121 ene- 2- cgrgoxa(r?@im %Int'g 5)6rmo| and g’d PFI;hs’lA% of) and

dloxan€ éi%ﬂ 0. Bryrfﬁ%ﬂe)prqqqctlls BWiigyd 10(1 EegﬂumchlgWrﬁphé{ Fpting with

DCM HidoxanchANBIEIM inl mom@;hbmhemlag nfoluf @@ﬁlgfmeg AB¥ pale green
silica gel colum chromat ogra[])% el uti n

solid. D@mwn(rm fhs veslale tob Y @e&hﬂeﬁé Qisnira ficon (1.47mL,
0.1470km3SMblIow ey triteMion Klh ﬁcﬁ@gﬂdrulétﬁﬁ"@her a@@fmeﬂesmmoh@bﬁld (67mg,

nesyl ate salt usi net hanesul f oni ¢ aci d

98. 5‘VNEQ=NM@ %@@ﬁﬂ% daPWQ)sﬁgﬂmé 1.35i(plled) ot ting Mshhg3- 00 (211, 1, 3.22-
3.25 (ﬁﬁ?@) 3.5 }éﬂQOj\@z( d%’@b@@{ @?I@Bmlg b§5£) 6347*22@(1) 8.10 (2H, s),

0-3.64
8.48 (]&1 @Egé?K-lH d)a% 81.(14d s 933 (Hy.,br v); 6903 GH, HehCM3; Bu2. {31441( 4%), m/z

(APCI§163;K/I+&IZ (1H, d), 7.99-8.05 (3H, m, 8.11 (1H, br s),
1H, s), 8.84 (1H, s), 9.92 (1H, br s), 10.21
(1H, s) LCVMB: Rt 1.95min (98.8%, mz (APCl) 466
.l.
Comp%l%lﬂl\/b%r pSh@qol QI IM)n (gpetih%gpheeﬁylammo%5 /1,2 I_]I_trgg/z?lg[ZIOS a]gvrafm -5- [y 1)furan 3
carboxamiidgz ol o[ 1, 5- a] pyrazin-8- yl]-amne Step 1:
Step ]] [ 5((1%;”@1;»69[ ﬁ)ﬂlyzr%yn)' 121 Y cg}rzdzk}bPIYf %ﬂlagm -yl NMFLQ(QI%Z%]I -phenyl)-
razol is dissolved in
Carba@cacldf%?@@dﬂgﬂ pyran (26 74g, 0.32npl) in the
presence of a catal ytic anount rei TFA (O 1 m_,
1.3mmol ). The reaction m xt reNis stirred at 95C for
5 hours, cool ed and thenw(_q*hed usi ng NaH (0. 2g,
5mol ). The sol vent is “Fevoved to give
N

N7 =

7
S N\N

e}

NH,

[00275] This compound may be prepared using methods as described for Compound 35, step 3
using (4-morpholin-4-yl-phenyl)-(5-tributylstannanyl-[1,2,4 Jtriazolo[ 1,5-a]pyrazin-8-yl)-carbamic
acid tert-butyl ester (137mg, 0.199mmol), 5-bromo-furan-3-carboxamide (76mg, 0.4mmol) and
Pd(PPh3), (23mg, 0.020mmol) in DMF (1mL). Purification of the reaction mixture eluting with 98:2
DCM:MeOH and 96:4 DCM:NH; (7M in MeOH) affords the title compound (33mg, 33%).
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the title conpound as a brown oil (33.3g, 99%, which
is used in the next step w thout further
w@oorfisswat i on. 54 WO 2007/ 138072 PCT/ EP2007/ O5BRHEP2007/055246
id
Step 2.55 2 ?g\io;#)gbllgxﬁcl%gﬁlggmé)o[fq %{4'92 agol?[? 5 )]’ﬁp]gf n-5 %l)yﬁmr’\b B pblamide
1 (tetrahydro pyran-2-yl) - 1Fpr/azoIe (7.69, 52mmol)
in THE (50mL), nBuLi (33niL, EM-i n hexane, 82.5mmol)
and triisopropyl borane 12.77nL, 55mmol ) are added
dropwi se nai ntai ni ng the™t enperature at -70C. The
reaction mxture is stw(rrd/at -70C for one hour and
then allowed to reach room'tenperature over 4 hours.
After quenching the reaction with 2M HCl1, the sol vent
is renoved in vacuo and pH is adjusted to pH 6
using 1M NaCH A precigpktate is fornmed, collected by
filtration and washed mtmm tquene and petroleum
ther. Trituration wt acetate affords t
100270y get Acowwpithd ohsl a(4v%¥bla’é1°‘éloftlt'aa 2091} g lrigzdgl 1, 5v’3ﬂﬁ3’8ﬁm'8 -yII-(4-
morphbﬁn M§B[§11eh§ﬂ) td&t@mﬁ@x&ld &Fﬁﬁt}ﬂ\’esﬁé’i(@wm Uk fHekolpiid ﬁﬂxﬁ@é 1:0DCM:TFA
phol i n-4 ¥ pheny I? 5-(2H pyrazo
(2mL) ;@ yiromofzwazt?re i sa%ft H[re0m TIPSR R éﬂowa Aétﬁt "H’é‘mowf gay Na.COs, a
precipié i3 forMed dOHNed Wy fiNralidh §n(¥3@5$&1~1ﬁ}{3h Wﬁt)ér Qﬁth@f &RakEMpetroleum ether.

usi ng net hods as.descri bed fao step 4,
After d@gpg]@n(gr o Hp-the title compound 1s 1solated (20mg, 76%) Conversion into the mesylate

salt using 04 MnbtharR@MoBlk Lela nﬁﬂ/l@MH a um&)wte)tds[tﬂe t FRORAPAI 1gy 100%).

. ]-anm ne ng }%
M P0G BTN SRS D6 (B MG BaB A ), mIpR BBy, m, 7.13
(2H, d%Q%WIH %Qﬁmh)ﬂ g oNeZOEB, é&?t‘i@i 9 @48@1@@} X. Shr(‘l}lPMElo 17 (1H,

reaction mxture is .pla in a stemt
s). Lc%ﬁdR%%@bﬂeé%ét@1@@¢ﬁ?694@%@4H@urs After cool i ng, the
m xture is diluted wth NaHCO3 sol ution and extracted
with EtOAc (4x). The organic layer is washed with
CompWﬁI@f& 548 t@ﬁlo%lﬁ)‘ilnm%amﬂ(;{l{ﬁf @ﬁirl%ﬂ)[?y-agg&ﬁrﬁg-yt)ﬁomdolm-l-
ford a crude produc i's purified lica gel
one colunn chromat ography eluting with DCM'foIIomed by
96:4 DCM NH3 (7Min Me The title conpound is
isolated after trituratien with diethyl ether (12.4ny,
13% . Conversion into the syl ate salt using O 1M
' ' . nL,* 0. 0342mmol) gives the
target conmpound (10ngy, 81% . " (400MHz, d6- DMSO
6(ppnm) 2.34 (3H, s, MsOH), 4 /(4H, m, 3.81 (4H
m, 7.04 (2H, d), 7.27 (1H, 7.92 (3H m, 8.24
(1H, s), 8.76 (1H, s), 9.92 H s). LCMS: Rt 2.45mn
(97.6%, nmz (APClI) 363 (MtH) +. npound 28:
4- (8- (4-(4-1sopropyl pi perazi ny1*yl)phenyl am no)-[1, 2,4
Jtriazol o[ 1, 5-a] pyr azi n- 5-
[00277] This compound may be prepared using methods as described for Compound 6, step 4

using (5-bromo-[1,2.4]triazolo[1,5-a]pyrazin-8-yl)-(4-morpholin-4-yl-phenyl)-amine (1.0g,
2.67mmol), 5-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-2,3-dihydro-isoindol-1-one (see
description for Compound 79) (1.03g, 4.01mmol) and Pd(PPh;), (0.77g, 0.67mmol) in 1.5M Na,CO;
(14.3mL) and dioxane (40mL). Purification by silica gel column chromatography eluting with DCM
followed by 96:4 DCM:NH; (7M in MeOH) affords the title compound (0.895g, 79%). 'H-NMR
(400MHz, ds-DMSO) d(ppm) 3.12 (4H, m), 3.79 (4H, m), 4.51 (2H, s), 7.01 (2H, d), 7.84 (1H, d),
7.92 (2H, d), 8.01 (1H, s), 8.09 (1H, d), 8.23 (1H, s), 8.72 (1H, s), 8.73 (1H, s), 10.02 (1H, s). LCMS:
Rt 2.51min (97.8%), m/z (APCI) 428 (M+H)".
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y1) t hi ophene- 2- car boxam de 55 WO 2007/ 138072
PCT/ EP2007/ 055246 r- N yNHN NrNJ NN S ONH
WO 0®2/7389072Thi s conpound may be prepared usi ng nECTBER0AEGSS246
C 4: he@-GQh RéhyRemifi)§R,2 A1 triaksib -5-yl)fpcan-2-
oD o o F BB B P 2 iUy sy psan
carboamide 4] tri azol o[ 1, 5-a] pyrazi n-8-am ne (100ny,

0. 24mol ), ﬁ

4-(4,4,5,5-tetramet hyl-[, 3, 2] di oxabor ol an-2-yl)-thi op

hene- 2- car boxani de (121ng, P.48mml), and Pd(PPh3) 4

(69ng, 0.059mml) in 1.5M Na2@O3 (1.28nl, 1.92mmmol)

and di oxane (3.84nL). The cpudexproduct is purified

by silica gel colum chromat gr@@ny eluting with DCM

and 97:3 DCM NH3 (7Min MeOH) [to yield the title

conpound (68ng, 61% as a pale;,green solid.

Conversion into the nesylateosalt using O 1M

met hanesul fonic acid in MeOH (1/47nl, 0.147mmol)

followed by trituration with DEM and diethyl et her,
[0027&]2 B gr dshik g(gnﬁduhdl Rag Bampuaai (sﬁlén@athode& &%nbed Fdr NMRpound 6, step 4,
using I(\/Bdﬁjl\g;g, 0-6lg2> 5%/%2())196 (Sp '@p}g%mn—é y§é4-(rrﬂq)q1) Hx)l 4- yip]g)f@ygl aaline (78mg,
0.16mika 3y 4—(’@4 5 3~t§1%m(e‘2ﬂ]|r[1@)2]d13xa@8r0(a3}jryl}jﬁuran72 &19006@11% a(bdi aﬁl)de (100mg,

7.97 82 2‘4 8. 10 (52H, s),. 8.48 élH s),
0.34m1§1))1,), ag( EiL('Pt’lig (6@?& 0g): %@m()%mq,l 1.gM I\gﬁz(,l i@qﬂ:}, l(niHl 6§J)nnol) and dioxane
(3mL)LOVR: refior ndididieNis (R8itld%8d bdWden ARG 483 &k the title compound

. Conpound 29; . o . .
precipigatqsg apdy s peénd A6 pHEAYARam EYIier20%1te i58kb B[ 1iligs gg) column
chromMBngﬂlﬂ Cgut)bﬂg)\fllﬂf B?l\/ﬁandoﬁHJD@MWH?U&I 8PMEOH), affords the title compound
- Car banmoy!l furan-

<42mgy?%} o 1CpVepipR ené& B ety 8te 58hYTng ) iManshapeslfonip AgH 67-§ g gives a
solid vmldhhﬁwdr)ted &ak Bi@iﬁb/peﬂ@& k(ﬂaffo@dﬁhe Iau& YomREAEE 8 5h@). NJ-NIIRC400MHz,
his co oun

b
e DMSPRRPB IO N DS O S G EATh Mo €D mecBOgHd 85743 (11

7.74-7%0€91,3n), 8.06 (11, br s), 8.59 (1H, br s), 8.64 (1H, ), 9.91 (1H, br s). LCMS: Rt 2.64min
(98.1%), m/z (APCI) 406 (M+H)".

Compound 35: 6-(8-(4-Morpholinophenylamino)-[1,2,4]|triazolo[1,5-a]pyrazin-5-yl)-3,4-
dihydroisoquinolin-1(2H)-one
Step 1. (5-Bromo-[1,2,4]triazolo[1,5-a] pyrazin-8-yl)-(4-morpholin-4-yl-phenyl)-carbamic acid tert-

butyl ester
B
N
boc. Q/
ﬁ>
[00279] A solution of 5-bromo-[1,2,4]triazolo[1,5-a]pyrazin-8-yl)-[4-(morpholin-4-yl)-

phenyl]-amine (300mg, 0.800mmol), dimethylaminopyridine (10mg, 0.08mmol) and di-fert butyl
dicarbonate (523mg, 2.4mmol) in dichloromethane (5ml) is stirred at 50°C overnight. The reaction
mixture is partitioned between DCM and water and the organic layer is washed with 1N NaOH and
brine. The organic layer is dried over MgSQO,, filtered and concentrated in vacuo to afford a crude
compound purified by silica gel column chromatography. Elution with 98:2 DCM:MeOH vyields the
title compound (352mg, 93%). LCMS: Rt 3.45min (97.8%).
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usi ng
(4- nor phol i n-4-yl - phenyl ) - (5-tributyl stannanyl -[1, 2, 4]

WO e00aa8800f 1, 5- a] pyrazi n-8-yl)-carbam c acid teet/ERPWOYISS246
ester (137ng, 0.199mmol ), 5-brono-furan-3-carboxam de
(76nmg, 0.4mmol) and Pd(]PPh3)4 §23mg, 0. 020mmmol ) in

Step 2DNFMqrokaliy-4-buhertl) o &tk isodnnamg [ £ d denizofe/ h-xdnyragin-8-yl)-carbamic
with 98:2 DCM MeOH and 96:4 DCM NH3 (7Min
aadw%uu%ygg?fords the title conmpound (33ng, 33% . 56 WO
2007/ 138072 PCT/ EP2007/ 055246 qu
5-(8-(4- I\/brphollnophenyla 124]tr|azolo[1
5-aJpyrazin-5 yl)furan- b@— oxamide r, O HN N N~
N O O NH2 [00276] A s%UuiJNon of
[ 5- (4- car banoyl - furan-2-lyl )-]1, 2, 4] triazol o[ 1, 5-a] pyra
zin-8-yl]-(4- norpholin-4; yI phenyl) carbamc acid
tert-butyl ester (33ny, U@E’pm’ml) ina mxture 1:1
DCM TFA (2nL) (2 drop oi water) is stirred at room
tenperature for 2 hours. After addition of sat.

I pibat ol l,egt.: .
s, 3, UEF DAL ST R s s -
morphplat-4-gl-genyletdnieamic acMd teerbuthrl wsterg 3 Uinge 0. 78mow) i THRE&12mit), ere added
LSS0l sion _into. the
s SRR R0 A 0 [ o DT SO G
chlorlc(eQOAAM‘d_@meol)sisdfslddim eTl‘tel tedogion oy g stirkdmy ;7810 G8) 1.5 minutes and at

room tlgr#% N 1(1 Xl_f)r anl\e/llc_lglgmgig grwngb&e(s 4&@t8rrrgemox?n%_ ?@%!{i&ﬁ% %3 rqug%lé purified by

silica ¢el Hplubm @)Qma'ioﬁzﬁ)hy THting Ywith73: Q)Epe‘(r@bi,lm rejher:8hyll 7ac¢titel, foBgwed by 1:1

petroleﬁm6e81e¥ gt‘ﬁ'%/lélégtfg Thse4t tfe 1&5&%?1151 18 4}6 éeiltf(*méé_lmg, 2@6%;% BPI?:t

5- (8- (4- Mor phol i nophenyl am no) - [1 2, 4]tr| azolo[1,5-a]p

Y, Y, ge! -
Step 3 d&%%cgﬁhfglr 41'_)%[' Ip%enggig (g 0)&) %3 qlbt%trahezcérb) éﬁogg]znalén -6 6ZN I4}‘;%-h]tiaazolo[ 15
a/pyraain-Sésorrbbmdafidrertompeunrd 6, step 4 using

(5-brono-[1, 2,4]triazol o[ 1, 5- %pyrazi n- 8-yl ) - (4-norpho

lin-4-yl-phenyl)-am ne (1. n_2.67mmol ),

5-(4,4,5,5-tetranet hyl - pd, ] di oxaborol an-2-yl)-2, 3-d

I hydro-i soi ndol -1 -one (s@eY

\N\

07N
N

[00281] To a degassed solution of (4-morpholin-4-yl-phenyl)-(5-tributylstannanyl-
[1,2,4]triazolo[1,5-a]pyrazin-8-yl)-carbamic acid terz-butyl ester (100mg, 0.15mmol) and 6-bromo-
3,4-dihydro-2H-isoquinolin-1-one in DMF (1mL) is added tetrakis(triphenylphosphine)palladium(0)
(17mg, 0.015mmol) and the reaction mixture is stirred at 90°C overnight. After removing the solvent
in vacuo, the residue is purified by silica gel column chromatography. Elution with 1:1 petroleum

ether:ethyl acetate and ethyl acetate affords the target compound as a yellow solid (30mg, 37%).

Step 4. 6-[8-(4-Morpholin-4-yl-phenylamino)-[1,2,4]triazolo[ 1,5-apyrazin-5-yl]-3,4-dihydro-2 H-

isoquinolin-1-one
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description for Conpound 79) (1.03g, 4.01lmmol) and
Pd(PPh3)4 (0.77g, 0.67mmol) in 1.5M Na2CO3 (14.3nl)
wa@em7dssoxane (40nl). Purification by silica gePCTBP2NTIOSS246
chromat ography eluting with DEMO foll owed by 96: 4
DCM NH3 (7Min MeOH) affor he title conpound
(0.895g, 79%. 'HNWMR (4 , d6-DMSO) 6(ppm 3.12
(4H, m, 3.79 (4H m, 4151 (2H, s), 7.01 (2H, d),
7.84 (1H, d), 7.92 (2HN)\0‘T,> 8.01 (1H, s), 8.09 (1H,
d), 8.23 (1H, s), 8.72 (IH"s), 8.73 (1H s), 10.02
(1H, s). LCMS: Rt 2.51mn (97.8%, nmz (APCl) 428
(I\/HH)+ 57 WD 2007/ 1380 CT/ EP2007/ 055246 Conpound

4 (8 (4- I\/brphollnophenyl ar‘i‘l no)-[1,2,4]triazolo[1,5-a]p

00282 azi NaSsatiltbh WraB-rdorpicRhRONPAL DNXZ 3 4%ch @oj lin-6-
[ ﬂ 00278] $h| srlc):o oi})r% 8- [%“d D par ed y tsoquinolin-

yh-1 %lt%@]@[la%a]@é%? ﬁﬂ&opa%mce%dqﬁau%l e%%reﬁéomga Oﬁéérwaol) in a I

mlxturé f Q‘FRWI{/I ](al %rﬁ)] & Fr%@% gis Q{lée(f’atarlj&ﬂ rté}ﬁﬁe?a"nﬁe ¥ 2 G OTRN Qlvent is

[in-4-yl- C&ﬁg
removerl lmaczw@n@ ﬂ{@é@se 9@99%@6@@9} %ﬂlﬁdﬁ%%? 6‘1‘%"%‘1 NallCa fagy- ghhe water

layer i§ ExtabPRHY 'eﬂhg R6thd (2321 dge &r 800 Byers e 340HREI and%@&i)orated to afford a
Pd(PPh3) 4 (6 ,. 0.0562 in 1.5M Na2CC3

res1due( H_uqﬁmi_ by 1111@8%1)1)11111’1 ghr@ma‘gogggal?yeelut(tgm/_l h ethy @ce&eé%cﬂleotﬁle compound

is isofteyt urgl%gl I5RFT ddt taneeddelyasy MalRle and (fd.ad, 97%) using 0.1M
acetate, the title cogound precipitates an

methanegyfoateragid (B! mlp i MeP Purification of the sol id by
"F-NMR k40@ﬁ1}ﬁe%c%ﬁb§gﬁ( %&/FQ @@@}@grmm 3 @h lééH fiﬂ 3\&'1 t(l'ﬂH DEMs.47 (om, 1),

3.83 (Aébrm‘ﬁohhb(m( 4prg?- 8620/@11 I@bﬁ\pér(kﬁl@m &THIt(éHt ﬁel(}%’s()lﬁabré) LCMS: Rt

2 8 1m b;tgo)g y,p%A@ chMspeidanesul fonic acid (0.82nm) gives a
m f(‘ % s) t?:?Murg{taed wth diethyl ether to afford

t .

Compsi&f‘l 56' §2(8 1(% Q( 5 Hﬂﬂﬂ)y{p%rm) gl)ng 1&&329 Mzﬁ-trlazdi@['l 31 ‘@B)razm 5
yDisoip ne 6.99 (2H, br s) 7.43 (1H d) 7. 74 7 82

(4H, , 8.06 (1H, br s), 8.59 (1H, br s), 8.64 (1H,

s), 991(1H, br s). LCWVE: Rg)ig\Mrrin (98.1 %9, mz

(APCl) 406 (MtH) +. Conpom

6- (8- (4- Mor phol i nophenyi no)-[1,2,4]triazolo[1,5-a]p

yrazin-5-yl)-3,4- dihy mgoqw nolin-1(2H) -one Step 1:

(5-Bronp-[1, 2,4]triazol 5-aJpyrazin-8

yl ) - (4-norpholin-4 ylph yI) carbami c acid tert- butyl

ester rlo NJ boc.N a N ~ YNN

NH
[of

[00283] This compound may be prepared using methods as described for Compound 6, step 4
using  5-bromo-N-(6-(4-isopropylpiperazin-1-yl)pyridin-3-y1)-[1,2,4 ]triazolo[1,5-a]pyrazin-§-amine
(0.6g, 1.44mmol), 5-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-2,3-dihydro-isoindol-1-one (0.56g,
2.16mmol) and Pd(PPh;), (0.416g, 0.36mmol) in 1.5M Na,CO; (7.7mL) and dioxane (23mL).
Purification by silica gel column chromatography eluting with DCM followed by 98:2 DCM:NH; (7M
in MeOH) affords the title compound (0.36g, 53%) which is converted into the mesylate salt using 1M
methanesulfonic acid in MeOH (0.77mL). After trituration with diethyl ether and DCM the title
compound is isolated as a solid (0.410g). '"H-NMR (400MHz, d;-DMSO) &(ppm) 1.35 (6H, d), 2.35
(3H, s, MsOH), 3.04 (2H, t), 3.20-3.27 (2H, m), 3.56-3.63 (3H, m), 3.89 (2H, d), 4.52 (2H, s), 7.09
(2H, d), 7.85 (1H, d), 7.95-8.01 (3H, m), 8.10 (1H, d), 8.24 (1H, s), 8.72 (1H, s), 8.74 (1H, s), 9.27
(1H, brs), 10.07 (1H, s). LCMS: Rt 2.93min (97.9%), m/z (ES") 469 (M+H)".
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Br [00279] A solution of
5-brono-[1, 2,4]triazol o[ 1, 5-a] pyrazi n-8-yl)-[4-(norpho
WO w4383 - phenyl ] -am ne (300nmg, 0.800mmol ), PCT/EP2007/055246
di met hyl am nopyri dine (10ng, 0.08mmmol) and di-tert
butyl dicarbonate (523ng, 2.4mmol) in di chl oronet hane
Comp¢wd1d7: {5 [5sl He P yadzoktt-yholt 2aN&iagglgHS-a I Fyrazindadaning]-2-
itioned between DCM and wat er and the
moqﬂmhﬁéﬂkﬁlrgﬂggﬁﬁs washed with IN NaOH and brine. The
Swplo@g%ﬂphﬂwa&eﬁfm@vth@@W@ﬁewﬂNgscn filtered and
concentrated in vacuo to affwerd a crude conpound
purified by silica gel col nn\gpronatography El ution
with 98:2 DCM MeCH vyi el ds title conpound (352ny,
93% . LCMB: Rt 3.45nmi n c(. % 58 WO 2007/ 138072
PCT/ EP2007/ 055246 Step 2: pholin-4y
100284 eny| Yo (5- t99l9dut§iCat %‘Wf%?ﬁyl‘)f [%n@rp&p{ll% f‘é{kan&{()lbenzaldehyde (0.8g,

3.39m1§01§1~111{3ME©IZI|(5'm§) 1)3’ Iaad'eg Napﬁn'gplﬁ ?CJ Dl f anBWMkacBSh Blixt@e is stirred at

To a cooled (-780)
room ‘@@pg@@@nfobﬁ hours After quenchmg the reaction with water, the solvent is removed in

vacuo 65& ik o&8RkE lhs;?olée]dt 1ﬁleﬁ1§'D h@lae Sl RiddaFitNbdey | De(Aganic layer is dried
phol i n-4-yl - ph en% -carban1c acid tert-butyl este

over N{g§@@ rﬁétereé arycgqﬁﬁxﬁqn}raqe to-[qf@rd( the Hq_e) cong)lognda(aa(g@) \2 h is used in the next
step witSRPHORY! prRgAEst.um chl oride in THE (0. 78, 1.56mml),

and after 5 mnutes stirring, tributyltin chloride

(0.42, 1.56mmol) is added. The reaction mxture is

Step 2 S(t51/fn[zﬁd2%rphzgﬂ:4fypﬁh ) Meigs and at  room
tenperature for an a |t|on 15 m nutes. After

renmovi ng the solvent, the res is purified by
silica gel colum chronat eIuting with 5:1
petrol eum et her: et hyl e followed by 1:1

petrol eum et her: et hyl acetate The title conmpound is
[00285]SO| ated o 1@5&’@ 02 (P4norpBbl@4-3t-5-nitro-phenyl)-methanol (870mg) in ethanol

(40mL, é)al%gwg}hﬁ)ﬁir ?1?:12)2 Zf%d@t][‘qs étlhgfr(lgxtgre i$ stlrérledt 1%[21r EQ‘Y glgpgraltus under

hydrogah piessazd (Mo BME)] foﬂzah(bﬁ?dnf e RAdtHDn exthrebufilythte@ St Celite 21, Ndished with
c~N\ N

ethanoE@dlﬁ)lilcgﬂtraéec{ ul}' vac’)t'cl}'?O gi\Qe t’ﬁ'e |t_i|t1£ go(r)nzp%l]ﬁld (16-20mg, %?‘Q?SS ed
(4- nor phol i n- 4-y|-pheny|)-(5 trlbutylstannanyl-
[1,2, i.azol o[ 1, -%%5 r nlc acid
step 31 BB ARG I Vo oH P Bty Y AR B G-
3, 4-di hydr o- 2Hi soqui nol i n-1 -gne in DMF (1nL) i s added
tetraki s(tri phenyl phosphi ne)pal | adi un(0)

&

2

@,

[00286] A solution of (5-amino-2-morpholin-4-yl-phenyl)-methanol (640mg, 3.07mmol), fert-
butyldimethylsilyl chloride (509mg, 3.38mmol) and imidazole (250mg, 3.68mmol) in
dimethylformamide (20mL) is stirred at room temperature overnight. The solvent is removed in vacuo
and the residue partitioned between water and ethyl acetate. The organic layer is washed with brine,
dried over MgSQO,, filtered and concentrated to afford a crude product. Purification, using silica gel
column chromatography, eluting with DCM followed by a 95:5 mixture DCM:MeOH, affords the title
compound as a pink solid (390mg, 27%).

Step 4. (5-Bromo-[1,2,4]triazolo[ 1,5-alpyrazin-8-yl)-[ 3-(tert-butyl-dimethyl-silanyloxymethyl)-4-
morpholin-4-yl-phenyl]-amine
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(17mg, 0.015mmmol) and the reaction mxture is stirred

at 90C overnight. After renoving the solvent in
woamaa38othe residue is purified by silica gel POI/EPI007/055246

chromat ography. Elution with 1:1 petrol eum

ether:ethyl acetate and ethyl acetate affords the

target conpound as a yellow$ o |d (30ng, 37% . Step 4:

6- [ 8- (4- Mor phol i n- 4yl pheny Ia -[1,2,4]triazol o[ 1,
5-aJpyrazi n-5yl J- 3, 4- d|hyw i soqui nolin-I-one 59
WD 2007/ 138072 PCT/ EP206Y 5246 ,ON HN\ NNN, >
N O NH/[00282] A solum4
(4-rmor phol i n-4-yl - phenyk%ﬂh% (1 oxo-1, 2, 3,4-tetrahydro
-1 soqui nol i n- 6-
[)-[21,2,4]triazol o[ 1, 5- a]pyraz ar bam c
10028¥lert bﬁtwl*é%?feﬁpf% -ty 11 8 4@@5%%9{1)5 Hé(raémi @391& kf‘lﬂl@ol) 3-(tert-

butyl- (ﬁrﬁletﬁﬁ%ﬂ%ﬂdx@ﬂqet@?l@ﬁ rﬁlfrpﬂd%gﬁryllpﬁer@hhﬁﬁeed (@tjg,r OQ%mmol) and  N-
nperature for 2 hours. The so

ethyldwsawayleﬁﬁamt Re7mbs] %@nﬁbrsthﬁrttcbﬁe‘?a Cblétzv%%ﬁ‘im%‘t(ﬁ%m for & hours. The

reactioB Gk @FcLis %ﬂﬂ)oﬁa@d to mﬁgﬁanﬁatﬂa resrﬁﬁ@p%ﬁ(ﬁfed bEt@J)é@rf dicBloromethane and
extracted with eth%g acetate (2x). The organlc | ayers

water. gkl agisoRi plegr 1a s pEFar il drlaorgflr%lﬁlae a'he Pegapig L?éfers are combined,
washe®¥With biRd i ved M0 9 Bltrafe@ b ¥bnedHiHIREOQE-APB YifiBldUhkd e compound
W th ethyl acetate. The title conmpound 1is isolated
(335me. 8, 759 and converted into the nesyl ate salt
(16 6ng, 97@@ u5|ng O 1M wethanesulfonlc acid
400MHz, d6- DVSO) 6( pp
Step 5. 2[ 53(6 B((gqq) -/ 1$2 ﬁgr@z‘ylo[ 135 @747yr(a21|n|-8 )tltjmmcg) 2213}0@[11)_{111 ﬁyl phgnyéhmethanol
(2H, t), 3.83 (4H, m, 7. 0 7.95-8.02 (6H,
m, 8.05 (1H, s), 8.74 (1HL s \/no 09 (1H, br s).
LCMS: Rt 2.81mn (97. 996 z (APCl) 442 (M+H) +.
Conpound 36:
5-(8-(4-(4-Isopropy|pimé?@{%n 1-yl)phenylamno)-[1,2,4
Jtriazol o[ 1, 5-a] pyr azi | )i soindolin-l-one r-N
/IN HN NN NH O [00283]} This conpound may be

repared usi ng net hods as descri bed for Conpound 6,
[00288) ep 4A wyslupgn of S5-bromo-[1,2,4]triazolo[1,5-a]pyrazin-8-yl)-[3-(tert- butyl dimethyl-

sﬂanyl? 1)?!5 ?&Piéﬁ’ng I& 1%1[—4]:?18[5_%61 pt/(%rgl?lp ﬁi:SgﬁignO 5"49\4:%08}’ % el 'tengbtx;/lgmmomum

fluoridg sefqtmpgh JHE (0.63 mL), is stirred at room temperature for 1 hour 'The reaction mixture is

partltugrh& g t\%ee% e yi %e a?ergﬁh k% [T’Ihgebrgc\]ng' l%ﬁg%a%eﬁr\]vrt% ﬂé%) Gific :§01&I solution

dro-1sor'n
and brine, dr1ed over MgSQO., ﬁltered and concentrated to afford the title compound as a cream solid

(100mg, 45%).

Step 6. {5-/5-(1H-Pyrazol-4-yl)-[1,2,4]triazolo[ 1, 5-af pyrazin-§-ylamino]-2-

&

morpholinophenyl}methanol

-
N
N—N
H
[00289] This compound may be prepared using methods as described for Compound 6, step 4
using [5-(5-bromo-[1,2 4]triazolo[1,5-a]pyrazin-8-ylamino)-2-morpholin-4-yl-phenyl]-methanol
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2.16mmol ) and Pd(PPh3)4 (0.416g, 0.36mmmol) in 1.5M
Na2CO3 (7. 7mL) and di oxane (23nlL). Purification by
wa@edorazsogel col unm chromat ography el uti ng w t hP@CZEP2007/055246

(85mgf @b r&‘ﬁ@lﬁi ﬁpM 49585 ?etr%%%'ﬁg 3 (2 (ngalbgrol}@l%l) ‘filflf ?/faqaelt(@lqng 0.42mmol)

IS COﬂV

and Pct(ﬁ}élnhé@@mat@sgml)ugmﬁ@d O A ard Ghcne G3 DL o The reaction
lget

mixtur ?dﬂgigd IZ}7 mn)a gtelatfotl CnO%Th'E(BOI{lJéI"q og"?'clcﬂé@ rbéﬁgf g%ﬂ %grgél\élg\hjlﬂ ZI?M in MeOH)

follow@d)byqr_p@grye phapp MNRRrtve GNLE, puaiGeaiyBO)he (ip egmpousd is(@kained as a pale

brownid GogR. L SR g Bp T gyioh 2330 0 m. 43

(2H, d).509 (1L.2MK,7.1d)(1H,7d)8B84 WUH, du)s,1271195),88. DA(1{134), 8.89 (1B s118.69 (14, s),

71 S, ) g 08 sl s v

(97.9%, mz (ES) 469 (MH)+. 60 WD 2007/ 138072

EP 07/0
@mp?@[{ % lglg)?pl}t) {E;?ﬁrpﬁ.él i -{/ll)l[% (H-yrzal-4y) 12 triazolol15-
a|pyrainy3- al}lamm]a 2 nor phol i nophenyl } net hanol Step 1:
(2-Morpholin-4 yl-5-nitro phenyl)-nmethanol CHJ O NJ
2N \ [00284] To a cool ed (00 soPution of
2-mor phol i n-4-yl -5-nitro- \d/eﬁyde (0. 8q,
3.39mmol ) in MeCH (5nl) Med NaBH4 (0. 125¢,
3.39mmol ) and the reagti xture is stirred at room
tenperature for 3 hours} After quenching the reaction
with water, the sol vemg\ﬁ% enmoved in vacuo and the
resi due dissolved in hyl_ . Acetate and washed with
brine. The organic layef is dried over MySO4,
filtered and concentraged to afford the title conpound
(870mg), which is used ifA the next step w thout
further purification. Nthep 2:
(5- Am no- 2- nor phol i n-4-yl -phenyl) -nmethanol / NJ CH
[002900 H2MNhis cHORRBH maf de prep@bditidi@nth©fmethods as described for Compound 120,

wsing LRGSRl bSr e My B s gy e iy B Step 4
LCMSaRrg= b ke ntii (06 96)emizSESIY B64 @Ok-H)N a Parr - appar at us under

hydrogen pressure (10 bars) for 4 hours. The reaction
m xture is filtrated over Celite 521, washed with

Compeilianok: ang-($90edspro psil@ethiylpipa@ia- It-@)pdidén-3-RB-[$-(tH-pyrazol-4-yl)-
Qnpoun 640 39 . Step 3:
[1’2’4]§-' %QFIPQB@FWZ{%W%“I%F si | anyl oxymet hyl ) - 4- nor phol i n- 4

yl phenyl am ne Si I I/HQ 00286] A solution
of (5-ani no- 2- nor phol | n 4 y phenylNy/- met hanol (640ny,

3.07mmol ), tert- U
HNT

[00291] This compound may be prepared using the methods described for Compound 120,
using (5-bromo-[1,2,4]triazolo[ 1,5-a]pyrazin-8-yl)-[6-(4-[cyclopropylmethyl]piperazin-1-yl)pyridin-3-
yllamine in step 4. LCMS: Rt = 0.80 min (95 %), m/z (ESI) 417 (M+H)".
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but yl di net hyl silyl chloride (509ng, 3.38mmpl) and
i m dazol e (250ng, 3.68mmmol) in dinethylformm de
W@ 2@mi3sors stirred at room tenperature over ni ghtT/EF{0@7/055246
ent igzrenoveg d . t S
CompSBId T ond Dot vebn w2 S AR R S5  pyeasokt-v)
[1,2,4]tniagalei lc5-plpyeazin-&ylamimed with brine, dried over MySO4,
filtered and concentrated to afford a crude product.
Purification, using silica gel colum chromat ography,

eluting with DCM fol | owed byra :5 m xture DCM MeCH,
affords the title conpownd rasvd pi nk solid (390ny,
27% . Step 4: ~

(5-Brono-[1,2,4]triaﬁg 7 5-aJpyrazin-8yl)-[3-(tert-b
utyl -di net hyl - si | anyl pxynet hyl ) - 4-
nor phol i n- 4yl phenyl N=am 61 WO 2007/138072 /
PCT/ EP2007/ 055246 i ) 7 HNo\ NJN~ YNN Br
[00287] A mixture of N
5,8-di bronmo-[1, 2, 4] trpazol o[ 1, 5-a] pyrazi ne (0.391g,
1.41mmol ), 3-(tert- /
butyl - di met hyl - si | anjT8xynet hyl ) - 4- nor phol i n- 4- yI - phen
yl am ne (0.5g, 1.55mmol) and N ethyl diisopropyl -am ne
[0029210. 27 MChis Lofpsui@| nayl e prepdradudhg BoGodsas2ddesrpaned Compound 120,

. (10 for 8 hours, The  reactigon mxture is - .
using e@ig%fnﬂt[ﬁaﬂﬁaﬂamx‘e—g@mﬁaﬂfﬁ% diogtraY BRPEF R oHpyridin-3-yllamine
in StepoRtvEES: ”Rii=ah0ohanes hane: aist) 40s@tier’. The aqueous phase

Is extracted twice wth dichloronethane. The organic
| ayers are conbi ned, washed with brine, dried over

Compd@dO4, filtrat eq’s-alﬂipyﬁaelnilr-[511;2341tﬂiﬁoMﬂgy@]pyﬁhzﬂf-si-saMﬁ-[4-(2,2,2-

.. the title conpound (33 , 46% . Step 5:
t“ﬂ“"f%"-ﬂ(@-@’?fﬁﬂpﬂlﬁ}éﬂy Yl‘}”c“r'%‘&'?%%‘&f 1, 5-aJpyrazin-8

yl am no) - 2- nor phol i n-4 yl phepyl fhanol OH O N J
HN NODN~ | YN N Br [00288]6&34 /I\E%E'Bn of

5-brono-[1,2,4]triazol yrazin-8-yl)-[3-(tert-b
utyl - di net hyl -
si | anyl oxynet hyl ) - 44ROrptiol i n- 4-yl - phenyl ] - am ne

(285ng, 0.549mMmo1l) in_ 1M tetrabutyl amoni um fl uoride
solution in THE (0N63 is stirred at room
temperature for 1 N~he reaction mxture is
partitioned between e¢thyl acetate and water. The
organic layer is d wwth 10%citric acid solution

N-N
H

[00293] This compound may be prepared using methods as described for Compound 120,
using (5-bromo-[1,2,4]triazolo[1,5-a]pyrazin-8-yl)-{6-[4-(2,2,2-trifluoroethyl)piperazin-1-yl]-pyridin-
3-yl}amine in step 4. LCMS: Rt = 0.95 min (95 %), m/z (ESI) 445 (M+H)".

Compound 46: {4-[4-(Cyclopropylmethyl)piperazin-1-yl|phenyl}-[5-(1 H-pyrazol-4-yl)-
[1,2,4]triazolo[1,5-a]pyrazin-8-yl]amine
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and brine, dried over MgSH, filtered and concentrated
to afford the title conpound as a creamsolid (100nyg,
W@ B0y /1388VED 6! PCT/EP2007/055246

(5-[5- (I HPyrazol -4yl) - [12 tr azol o[ 1,

5-adJpyrazi n- 8yl am no] -2- no )l}Qghenyl } met hanol OH
r-O NJ HN NN 0289] This
compound nmay be prepar“/y ng net hods as descri bed

for Conmpound 6, stenN ing [5-(5-brom- [

1,2,4]triazol o[ 1, 5-a] pyrazin-8-yl am no) - 2- nor phol i n- 4-

yl - phenyl ] - met hanoN™ 2007/ 138072

PCT/ EP2007/ 055246 7 0.21mmol ),

4-(4,4,5,5-tetramet hyl -[1, 3, 2] di oxa- borol an-2-yl)-1Hp

yrazole (81ng, 0.42 ) and Pd(PPh3)4 (60ng,

0. 052mmo1l) in 1.5M COB (1.12nL) and di oxane

(2.0mL). The reacHHn m xture is purified by silica

gel colum chromat ography, eluting with 95:3 DCM NH3
[00294]7M i nTNEGbﬂ)lpouﬁ@tnlagobemeﬂmyednsmgmmdlopshasbsqmbapbr @bmp@nd 120, Step

4, usmgz%‘ g:ropn-gr Hl4 t?ita Io o1 Efg)e atz{nt—%}% ?A?— - d olé)slaﬁﬁ)@blgeeramn? y?]phenyl}
amine.dBETAVERI) = ﬁOb(ﬁS)%)Zm&KESHHMMM—FB) 77 (4H m, 4.63 (2H,
d, 5.12 (1H, t), 7.11 (1H, d), 7.84 (1H, d), 8.12
(1H, s), 8.21 (1H, s), 8.39 (1H s), 8.69 (1H, s),
Comp8undl/ (47, 9J[8- (@[M&‘p@ﬁlrh 4-9)]pyridin3%14riirp)- 152, 4HIriazbICNES-a Ry razin-5-
(APCl) 393 (M+H)+. Conpound 41:
y“th“’é’ge‘[elﬁ%carﬁo’iy“c @t“ af“]“prrl di n-3-yl)-[5-( 1H pyrazol - 4-yI ) -

[1,2,4]triazolo[1, 5- a]pyra2|nr8\ ] amne O N NJ
HNONN IIN /> NN H [ 00290] ?his conpound may be

prepared using the net hofNj cribed for Conpound
120, wusing
(5-bromo-[1, 2, 4] triazdi[ 175- a] pyrazi n- 8-yl ) - (6- nor pho
| in-4-yl-pyridin-3-yl ng in Step 4. LCMS: Rt =
0.80 min (95 %9, mz {ESI 364 (MtH) +. Conpound 42:
[ 6- (4-[ Cycl opropyl net MNoinper azi n- 1-yl ) pyri di n-3-yl ] -
[ 5- (1H pyrazol -4-yl) -
[1,2,4]triazol o[ 1, 5-4a] azin-8-yl]Jamne ( N ~j

S

O

H,N

[00295] This compound may be prepared using methods as described for Compound 167,
using (5-bromo-[1,2,4]triazolo[ 1,5-a]pyrazin-8-yl)-(6-morpholin-4-yl-pyridin-3-yl)amine in Step 4.
LCMS: Rt = 0.85 min (95 %), m/z (ESI) 423 (M+H)".

Compound 48: (5-Benzo|b]thiophen-3-yl-[1,2.4]triazolo[1,5-a]pyrazin-8-yl)-(4-morpholin-4-
ylphenyl)amine

o

N
A
Né\é'\}

N~N

I

/
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NN~/ HNNN IIN'- N NN HJ[00291] This
conpound may be prepared using the nethods descri bed
wo e0o7@sseppund 120,  usi ng PCT/EP2007/055246
- br onp-- triago - razhn-8
1902560 ot oyt et gl barae s Y pY R o Copignd 120,
using stelromo-[ LENBiazRto[ 55-8lpB@zim8ryl-@5mpholim4zyIptESy)andde; and  4,4.5,5-

tetram%&i@b%nzo%th%h&gg—y—%%Zi%xﬁ)%églg%pggg AP 5]?8161@: R‘?&QPRMP@S %), m/z

(ESD) 408(¥4H)'sopr opy! pi perazi n-1-yl ) pyridin-3-yl]-[5-(1H pyr
azol -4-yl)- [1,2,4]triazol o[ 1, 5-a] pyrazin-8-yl]am ne N
NN HN\ NN IIN_-NNNH [00292] This conmpound
Compound beS(pr epgdi\erphsliméyipbemddS-thpptiesdyl-d@H frinzolo[1,5-a]pyrazin-§-
nmpound 120, using
-brono-[1, 2,4]triazolo[1,5-a]pyrazin-8-yl)-[6-(4-iso
propyl pi perazi n-1-yl) pyridi n-Srw\ amne in Step 4.
LCMS: Rt = 0.77 min (95 %, m,\%&ksn 405 ( M+H) +.

Conmpound 44:
[5-(1H Pyrazol -4-yl)-[1, 2 riazol o[ 1, 5-a] pyrazi n-8-y
[1-{6-[4-(2,2,2- triflRloro&thyl)
pi perazin-1-yl]pyridip=8:ylNfamine NF NN F HN NN
IIN_,N NNH [00293] ﬁiN% conmpound may be prepared
usi ng met hods as descry or Conpound 120, wusing
(5-bronmo-[1,2,4]triazoljp[ 1, 5-a] pyrazin-8-yl)-{6-[4-(2,
2,2-trifluoroethyl)pi g€razin-1-yl]-pyridin- 3-yl}
amne in step 4. LCMS:s =0.95 mn (95 %9, mz (ESI)
445 (M+H) +. Conpound 46:
[00297l4- [ 4- {8y chwpevogyhavebchiichaed atizgz inathedsyas] ¢rtsestbpdl or] Gompacynd 120,
using [ ?’(g’ A t[;,?,g%{%%zgloﬂ% ?]gﬁf/l?g Z}il)n(_48_(;/1})5106111%4nye1ph662yl)amme and 4,4,5,5
tetramethyl-2-thiophen-3-yl-[1,3,2|dioxaborolane in step 4. LCMS: Rt 1.19 min (95 %), m/z (ESI)

379 (M+H)".

yDami

Compound 51: [4-(4-Isopropylpiperazin-1-yl)phenyl]-(5-thiophen-3-yl-[1,2,4]triazolo[1,5-

XL
ﬁN
N
HN/©/

a]pyrazin-8-yl)amine

[00298] This compound may be prepared using the methods as described for Compound 50,
using (5-bromo[1,2.,4]triazolo[1,5-a]pyrazin-8-yl)-[4-(4-isopropylpiperazin-1-yl)-phenyl]amine in the
final step. LCMS: rt = 1.11 min (95 %), m/z (ESI) 420 (M+H)".

Compound 52: 5-(5-Ethyl-1H-pyrazol-4-yl)-N-(4-morpholinophenyl)-[1,2 4] triazolo[1,5-
a]pyrazin-8-amine

Step 1. 3-Ethyl-1H-pyrazole
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WO 2007/ 138072 PCT/ EP2007/ 055246 N'-V. HN\ N N 1IN

- /> NN H[00294] This conpound may be prepared
waisiong3svet hods as described for Conpound 120, BUEPP2047/055246

usi ng

(5-bromo-[1, 2, 4]triazo|o[f\§Nﬁ]pyraZ|n 8-yl)-{4-[4- cyc
Iopropylnethyl)plpera2|n 1 Yty phenyl} am ne. LCVE:

=1.02 (95 %9, mz (ESI) = 444 (M+H)+. Conpound 47:
[8 (6-[ Morphol i n-4- ylﬂp yridin-3-ylamno)-[1,2,4]tria
10029910 o[ 1T6-aa}ijsie aspivnion of yi-FintsitesHemgpau-¢ anbosnpl (O gagizdmmol) and

hydraz?r@sgl%heﬁgsalt% %g] 4, 3%0” nll\leth%Ho[\LlémLB\bs ad§e(ﬁsat lT%NJ(BgQQ g?g,s]ﬁl 87mmol)

hi s conpound pr epar ed usi ng
and th@@g@lprp tradlfxsd a éqrnSdhquW The u@p‘qq(@ mixture is dlluted with water and brine

and ex(r?ct&f &ﬂ% ([19[:1*1};1 ’eﬁllelt g'x)e‘z”?llleocgrgan% l@;/e%' Qé%bﬂblﬁed/ ld)le({ MFR@BB? filtered

'l n-4- amne 1 n

and copcegga ﬁp Q@gd %crudmpzo ggpynﬁpgg)y(smpp.bgqﬂ co@\glpfp@wmatqgaphy Elution
with 9(§:"i_’0 @%ﬁ%ﬁl{n ﬁepétﬁﬁ%&a@ aﬁﬁgra Rh’lz e %&Ihﬁduﬂ& Ed Hb% %6‘%} pyrazin

nor phol 1 n-4- yl phenyl ) am ne HN N N
IN,N> S 65 V\D 2007/ 138072 PCT/ EP2007/ 055246 [ 00296]

Thgﬁmg pe prepared using nmet hods as
Step 2
p descrlbﬁg for égound 120, u5|ng

(5-brono-[1, 2,4]triazol of -a]pyra2|n 8-yl )-(4-norpho
l[in-4- yIphenyI)an1ne and 4, 4,55

tetramet hyl - benzo[b]th|oﬁhe -3-yl-[1, 3, 2]d|oxaborola
[0030816 in %0 a stlrredL solufion Rotf 3—eth;}—lﬁl—pyra(zo]5e 069.1 4g, 12.186mm01) in acetic acid
(2mL), bromine (0.061mL, 1.186mmol) is added and the mixture is stirred at room temperature for 2
hours. The reaction mixture is basified with sat. NaHCO3;, and extracted using ethyl acetate (3x). The
organic layers are combined, dried over MgSOs, filtered and concentrated to give the title compound

(0.180g, 87%). The compound is used in the next step without further purification.

Step 3. 4-Bromo-5-ethyl-1-(tetrahydro-pyran-2-yl)- 1 H-pyrazole and 4-Bromo-3-ethyl-1-(tetrahydro-

pyran-2-yl)-1H-pyrazole
Br

Br
/ -
N N
o]

[00301] 4-Bromo-5-ethyl-1H-pyrazole (0.179g, 1.032mmol) is dissolved in 3,4-dihydro-2H-
pyran (0.28mL, 3.098mmol) in the presence of a catalytic amount of TFA (0.001mL, 0.00103mmol).
The reaction mixture is stirred at 90°C for 3 hours, cooled and then quenched using NaH (1.5mg,
0.0061mmol).  After removing the solvent, the residue is purified by silica gel column
chromatography eluting with a mixture of 90:10 petroleum ether-ethyl acetate. The fractions
containing the desired compounds are collected and concentrated in vacuo to afford the title

compounds (175mg, 66%).
Step 4. 5-Ethyl-1-(tetrahydro-pyran-2-yl)-4-(4,4,5, 5-tetramethyl-[ 1,3, 2 |dioxaborolan-2-yl)- 1 H-

pyrazole and 3-Ethyl-1-(tetrahydro-pyran-2-yl)-4-(4,4,5, 5-tetramethyl-[ 1,3,2 | dioxaborolan-2-yl)- 1 H-

pyrazole
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(ESI) 402 (MtH) +. Conpound 50:
(4- Mor phol i n-4-yl phenyl ) - (5-thi ophen-3-yl-[1,2,4]triaz
Wo@bk@pA3®HIn] pyrazin-8- yl)amne O NJ HN N N PCMEP20DH#055246

S [00297] This conpou may be prepared using nethods

as described for Co d 120, us

(5-bronmo-[1,2,4]triazobo[ 1, 5- ﬂpw?aln 8-yl )-(4-norpho

lin-4- yIphenyI)an1/ and 4, 4,5,

tetramet hyl - 2-t hi en- 3-ylr~ Nq( di oxaborol ane in

step 4. LCVM5: Rt 1.19 min ( 9%, z (ESI) 379

(M+H) +. Conpound 51:

[4-(4-1sopropyl pi perazi n-1-yl)phenyl]-(5-thi ophen-3-yl
[00302] 1, 2, 4hit eorago@h®indy b praﬂamdruaifg fireBroyld JsatdiciiBedNbt ComPpdultiNg6, step 2

i s conmpound be
using '\Ar%fﬁglfbéaeﬂ% il A&trﬁlwgr AL eeer, e +Boheohbierabydro-
yran—@@l) IPH@rzﬁgle (168mg, 0. 65mm01) bls(pmacolato)dlborosn (331mg,41 3‘(1121m01) PdCl.dppf
azln |

ytrlazolo al p X % [
(53rngr WOBI aﬁ@ IK‘é)ﬁcr{ %_Or% )1 961Hg1ﬁ1)|11} glmeﬁglsplﬁo)qdﬁé mi). e rgqc‘g?p mlxture is
purlﬁeh@ysenhcfat eF ca-luﬂiﬁ dothaldd@pl) elufhZ witkSI0)10428oleMiHier-ethyl acetate to

Mﬂ“dgm@ﬁeEFH%Wn¢¥§bVF&§éVJ4 yl ) - N- (4- nor phol i nophenyl )-[1,
2,4]triazolo[1,5- a]pyrazin-8-amne Step 1:
3-Eth | -1 H pyrazole 66 WO 2007/ 138072
Step 5 -ﬂé#ﬁé?ﬂzéé Tretal gneryren-2 N N 60268 - F6 4 4ricaolal f &g/ pyrazin-8-yl}-
(4-mo,§%zyzt4.ﬂweﬁyz)1anhﬁé dathys. %‘myﬁﬂYtEm%}% mzhnz ﬁ; @n%yw@z%z]
) hydr azi ne sul phate sa .
[1.2,4]tigailol-§/ ryigzistian et e pbiiny4-» rpée’@zérd@anes at NaZCCB
(0.52g, 4.87mmp and the n1xty$§ is refluxed at 90C

for 5 hours. Thelreaction mixtukewis, diluted with
wat er and brine Eiﬂ\extracted usi di et hyl ether
a

(3x). The organic ers are conbi negk mrled over
filtered Nﬁ%’

FEO h6{
N

i N
O G

[00303] This compound may be prepared using methods as described for Compound 6, step 4
using (5-bromo-[1,2.4]triazolo[1,5-a]pyrazin-8-yl)-(4-morpholin-4-yl-phenyl)-amine (0.032g,
0.085mmol), 5-ethyl-1-(tetrahydro-pyran-2-yl)-4-(4,4,5,5-tetramethyl-[1,3,2 ]dioxaborolan-2-yl)-1H-
pyrazole and 3-ethyl-1-(tetrahydro-pyran-2-yl)-4-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-1H-
pyrazole (0.52mg, 0.17mmol), and Pd(PPh;), (0.025mg, 0.021mmol) in 1.5M Na,CO; (aq) (0.45mL,
0.6mmol) and dioxane (2mL). The reaction mixture is purified by silica gel column chromatography
eluting with 1:1 petroleum ether:ethyl acetate followed by 1:4 petroleum ether:ethyl acetate to yield

the title compound (45mg).

Step 6. 5-(5-Ethyl-1H-pyrazol-4-yl)-N-(4-morpholinophenyl)-[ 1,2,4[triazolo[ 1, 5-a]pyrazin-§-amine

N—NH
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and concentrated to afford a crude product, purified
by silica gel columm chromatography. Elution wth
w@®000103%e1 r ol eum et her: et hyl acetate afford theCt/EP1087/055246

[0030£]o mpo URd ( poltgﬁl%? 69, 1369 . ﬁ%t [%%th%l— h(tetr?\}rydﬁ_l pyfaél & \66]1 H- _Pgrazol -4-yl]-

pyrazo
[1,2,4]Qta|zcrlo[éd aémlrmrl &ml}dﬂ -1®rplefinttyd-phenkd) pynizz ghé (D [31dlyg;1- (tetrahydrO-

> BT 0 EEA 5 TR LB 8 i
(40mgt @Apematiupel ¢oor. 2C1 @Wourls .in Me®H eldotl) anstiviesdtatreni pmperature for 5
hours. g%zételfa %eﬁ% %{gttﬂe %ﬁée‘nt I}k’ilé_&:)q%c)l’re &g 1@?4&%8136%%&&9 g:th% Qé’eltaée and sat.

organi c ayer are co
NaHC@yerThNglsdlﬂsol\&dIStﬂe& edcdliaded by ddmtiont washed with weat¢rhdiethyl ether and

petrole'ﬁhit étﬁer 81%”&?%{ @(gaffo(r% th11—: %9 (Z%Ed gﬁ}f ﬁP)‘TFtoo‘ﬂO&mgé gllrt)bstgg miegllate salt

next ste out I catl on
using mmm@nﬁu@mmdﬂoaa&nh)aafgomsohqaymnmgow15 6rig. 159 Yozl wlid.

"NV &9@54?%' Ws@ﬁ E%Pmilw(lg Kﬁ%arﬂ%‘irzg dgﬁ” MsotnYA ra bn, m), 3.20 @,
m), 3.7 BHomn: Boelly k), T.62 Ay, ag 9lse (20, A78G0 (nﬂ,&;smmm, $)59.83 (111, s).
Lomst kPR o R Y IR B ot of TRA (0. 001 L

O. 00103mmmol ). The reaction mxture is stirred at 90C
for 3 hours, cooled and then quenched using NaH
Compélind:'ﬁﬁgﬁ [8-Ot- mﬁﬂhuﬁnM)-yl-phfen)daminehtMAjqiztzhb[lsiah]pymzin-i-yl(]}l,l-
. S ur i fi. ilica gel colum
dioxo- 5’2 dlnya%{og'?alpeﬁm[d B ?h n%g()l \%loflﬁ a mxture of 90:10
Step 1 pkt-Doixewr @tohiers etdtipl-/ 8.6 éldiebordlne-2bi)ak i-dibndgo-1 2'-
benzo Cf’pott/?azo ggnthe desi red conpounds are coll ected and
&fitrated in vacuo to afford the title compounds

(175mg, 66% . Step 4:
5-Et hyl -1- (tetrahydropyran-2yl)-4-(4,4,5,5-tetranet hyl
-[ 1,3, 2]di oxaborol an-2yl )8l H pyrazole and

3-Ethyl -1-(tetrahydropyrap-2yl)-4-(4, 4,5, 5-tetranet hyl

-[ 1, 3, 2] di oxabor ol an- 2yl ) opyrazole 67 WO

2007/ 138072 PCT/ EP2007/ 055/4(3‘3\\00 ~~L off/ a-O N~ NN
lo) H

[00305] This compound may be prepared using methods as described for Compound 86, step 2
using 6-bromo-1,1-dioxo-1,2-dihydro-1 AS-benzo[d]isothiazol-3-one (0.5, 1.9mmol),
bis(pinacolato)diboron (0.53g, 2.1mmol), PdCl,dppf (0.047g, 0.058mmol) and KOAc (0.56g,
5.7mmol) in dioxane (10mL). The solvent is removed in vacuo and the residue is partitioned between
DCM and water. The organic layer is washed with sat NaHCO; and 2M HCI, dried over MgSQ,,
filtered and evaporated to afford the title compound (990mg, 169%) used in the next step without

further purification.

Step 2: (4-Morpholin-4-yl-phenyl)-[5-(1,1,3-trioxo-2, 3-dihydro-1H-1 \*-benzo[d]isothiazol-6-yl)-
[1,2,4]triazolo[1,5-a] pyrazin-8-yl]-carbamic acid tert-butyl ester
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N O O [00302] This conmpound may be prepared using
nmet hods as descri bed for Conpound 86, step 2 using
wd2ras7b- et hyl - | - (tetrahydro-pyran-2-yl) - 1HQYEPDOT/@55246
and 4- br ono- 3- ethyl-l-(tetrahyP&
pyran-2-yl)-1H pyrazole (168 \18 65mmol ),
bi s( pi nacol at 0) di boron (Sgggggl 3mmol ), Pdd 2dppf
(53ng, 65nmol) and KOAc™{ 1.95mml ) in
di met hyl sul f oxi de (2nL)Ni§Qe reaction mxture is
purified by silica gel huﬁh chr omat ogr aphy el uting
with 90: 10 petroleumether:ethyl acetate to afford
the title conmpounds (61 , 3199 . Step 5:
(5-[5-Ethyl-]-(tetrahyd an-2 yl)-1H pyrazol -
ylJ-[1,2,4]triazol o[ 1, 5- gyrazin-S yl}-
(4- mor phol i n- 4yl phenyl ) -%am'ne and
[00306]5 [3- Etszxd)mﬂouﬁ& @;ay BOYLpRRY sy Bthdds hitRYERE Br-ctlpdund 6, step 4

2, 4]t
using ba%yﬂ 4]%‘132(3211?[}1 ?S(azlpwrp&dlh(ﬁnwwhsh%ﬁw “Phegyh)-rebarmr g rerr-butyl
ester ('I wﬁlng J)\I%IMnm IN] dﬁ\l)xlb[_é (N425 ﬂe%m&hﬂ[@‘bﬁu@aﬂ&@@@@-]yl)-ﬁm dihydro-1

oun Eare usi n ods” as descri b

A% ben;%@]ls@%@ltﬁq@ledﬂﬁgqge 73mmghy |apfb19d(PPh3)4 (100mg, 0.082mmol) i 1n 1 5M Na,CO;
(2mL, (Mlp@ﬁ’d [idoxBnc? M{I[L)azpllnﬁ{cltl(ﬁl at méf égétﬁngmﬁﬁ][u)re b s‘[‘iﬁ:ﬁ pé%@ column
-4-yl - phenyl ) -am ne (0. 032g, [), 5-eth
chromqito grg@gyrugﬁg drlopeﬁry}egﬁ_ ezhey pt}lyl@hcetgte @ffgrdg _atC@{anﬁ)étsﬁyr |1mPure A second
silica %el Bolghf b%ﬁ@@%@f)@%l&nﬁ@ﬁhﬂd‘l DMWM@@Q A3fks the title compound (91mg,
-ethyl-I-(tetrahydro-pyran-2-yl)-4-(4,4,5, 5-tetraneth
44%).y| - [ 1, 3, 2] di oxabor ol an- 2-yl )-1H pyrazol e (0.52ny,
0.17mmol ), and Pd(PPh3)4 (0.025ng, 0.021nmol) in 1.5M
Na2CO3 (aq) (0.45nm, O0.6mmol) and di oxane (2nL). The
Step 3: r%é%@r%wpml%ﬁyl@hﬁ@lmipq)f[ {.&d/tigzokl 1 Pwdpeein- el dnfndioxo-1.2-
dzhydr{;'?u@ﬂaiz%&'%?&mlzol9'0%' ng with 1:1 petrol eum et her: et hyl
acetate followed by 1:4 petroleum ether:ethyl acetate
to yield the title conpound (45my). Step 6:
5-(5-Ethyl -1 H pyrazol -4yl ) EA/HDrpholinophenyl)-[1,2
,4]triazol of 1, 5-aprra§i amine ro HN\ N N\J
NON N -NH 68 WO 2007/ 1380 PCT/ EP2007/ 055246
[ 00304] A solution of 95’ et hyl -
| - (tetrahydro- pyran-2-yly -1+ pyrazol -4-yl ] -
[1,2,4]triazolo[1,5-a]p zi n- 8-yl }-(4-norpholin-4-yl -
phenyl ) -anm ne and {5-] hyl -1 - (tetrahydro-
pyran 2-yl)-1 Hpyrazol -4-y19-[ 1,2,4]triazolo |
, 5-a] pyrazin-8-yl} (4oﬁU¢phoI|n 4-yl - phenyl ) - am ne

[00307] A suspension of (4-morpholin-4-yl-phenyl)-[5-(1,1,3-trioxo-2,3-dihydro-1H-1 A°-
benzo[d]isothiazol-6-yl)-[1,2,4]triazolo[1,5-a]pyrazin-8-yl]-carbamic acid fert-butyl ester (100mg,

0.173mmol) in 4M HCI (2.5mL) in dioxane is stirred at room temperature for 2 hours. The solvent is
removed under vacuum and the residue is triturated with DCM, diethyl ether and petroleum ether to
afford the title compound (84mg, 100%). "H-NMR (400MHz, d;-DMSO) §(ppm) 3.25 (4H, m), 3.85
(4H, m), 7.20 (2H, d), 7.88 (2H, d), 8.16 (1H, d), 8.24 (1H, s), 8.58 (1H, d), 8.82 (2H, s), 8.96 (1H, s),
10.31 (1H, s). LCMS: Rt 2.31min (95.7%), m/z (APCI) 478 (M+H)".

Compound 54: 4-{8-]6-(4-|Cyclopropylmethyl]piperazin-1-yl)-pyridin-3-ylamino]-[1,2,4]triazolo
[1,5-a]pyrazin-5-yl}thiophene-2-carboxylic acid amide
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(40mg, 0.077mmmo1) and conc. HC1L (0.3nL) in MeOH (iOnl)
is stirred at roomtenperature for 5 hours. After

WO e0vwonsseg2 t he sol vent, the solid residue i s papCT/EPINBASS246
bet ween et hyl acetate and sat HCO3. The

undi ssol ved solid is coll ecl/ea“by A tration, washed
with water, diethyl ety q)pet rol eum et her and
dried to afford the tifle|conpound (5ng, 179%.
Conversion into they te salt using 0.1M

met hanesul fonic acid](0.128nm) affords the title
conpound (5. 6nyg, 8910/%)\§5N>a solid. 'H NWR (400MHz,
d6- DMSO) 6(ppm 1.

(2H, m, 3.29 (4H,
7.62 (1H, s), 7.89
s), 9.83 (1H, s).
(APCl) 391 (MrH)+. ®0 ﬁnd 53:

6- [ 8- (4- Mor phol i n-4-|¥lN phenyl am no)-[1, 2,4]triazol o[ 1,
5-a] pyrazin-5-yl]-1,1" di oxo-1, 2-di hydro-U 6-benzo [d]

Lsot hi azol - 3- one St 1 - Di 0x0- 6- 4, .5
[0030gf tetr glr%rl% tCP]I)I/lPQUflg ,magf&zﬁrgf%%g]algbn!got#% rr}n_e%%ési Sie_slj_r,lbed for Compound 120,
using @-tdorhy-flir D4 1triayol6H , Shdpzafit 3y db4d-ay cdbprdpydmeth @pifdrazBi- Oyl)pyridin-3-

e DR 253Ch (25, RETERHTE e P orar

usi ng 6-brono-1, 1-di oxo-1, 2-di hydro-1

26- ben d] i sQthi azol -3-0ne (0.5, 1.9 I . .
CompReit o1 A8l 4t 8y CBERBEoPY Bty DR Yiguinalyp erazotol .5
a|pyradzth-DThiopbe5B aarbbyyliancid e (0. 56g, 5. 7mmol) in

di oxane (10Or). The solvent is renmpoved in vacuo and

the residue is partitioned betwee DCM and water. The

organic layer is washed wth and 2M HC,

dried over M\ygS™, filtened gndJevaporated to afford

the title conmpound (990ffg, 71699 used in the next step

wi t hout further purifieatfon. Step 2:

(4- Mor phol i n- 4yl phenW) -[5-(1, 1, 3-tri oxo-2, 3-di hydro-]
H -1 26-benzo[ dJi sohbj\aﬁl -6yl ) -

., 2.29 (3H, s, MsOH), 2.74
8. 77 (4H, M), 7.06 (2H, ™,

. d), 8.00 (1H, s), 8.61 (1H
Rt 2.69mn (98.4%, mz

[1,2,4]triazolo[1, 5-al ra)zin-8y|]-carbarric acid

tert-butyl ester 69 007/ 138072 PCT/ EP2007/ 055246
ro boc. N\ N -N N/N I 0 SO NO H
L/
O
H,N
[00309] This compound may be prepared using the methods as described for Compound 167,

using  (5-bromo-[1,2,4]triazolo[1,5-a]pyrazin-8-yl)-[ 6-(4-isopropylpiperazin-1-yl)pyridin-3-ylJamine
in Step 4. LCMS: Rt = 0.82 min (95 %), m/z (ESI) 464 (M+H)".

Compound 56: 4-(8-{6-[4-(2,2,2-Trifluoroethyl)piperazin-1-yl]-pyridin-3-ylamino}-[1,2,4]triazolo
[1,5-a]pyrazin-5-yl)thiophene-2-carboxylic acid amide
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[ 00306] This compound may be prepared using nethods as
descri bed for Conpound 6, step 4 using

w@ 2o0bnsseoz [ 1, 2, 4] triazol o] 1, 5-a] pyrazi n- 8-yl ) - fdF/RPIOpTICS5246
l'in-4-yl-phenyl)-carbam c acid tert-putyl ester
(170ngy, 0. 36mmol), KQN

F
1, 1-di oxo-6-(4,4,5,5-teNa I\b,)JI -[A/, 3, 2] di oxabor ol an- 2
-yl)-1, 2-di hydro-1 29@5@?2[ d] i sot hi azol - 3-one

(374nmg, 0.72mol ) apg Ph3)4 (100ng, 0.082mml) in
1.5M Na2CO3 (2nL, 3 | ) and di oxane (6nL).
Purification of the~r

col um chromat ogr agh Ing 1:1 petrol eum et her: et hyl
acetate affords a cofrpound still inpure. A second
silica gel colum c mat ogr aphy eluting with 10:1
DCM MeOH affords the f/itle compound (91ng, 44%. Step
3. 6-[ 8- (4- Mor phol i A-
phenyl am no)-[1, 2,4]tr{azol o[ 1, 5- aJpyrazi n-5
yl J-1, 1-di oxo- 1, 2- difiydro-1

[0031@?6ber’lﬁ”%g %%%81%%'17%% le g%g%g(ﬁ%sﬁrgﬁ]thg %e‘éhogl\sl- arsqd_esc%bew fot Elorglpound 167,

using (Abiomo hoKitriazélopl,5-plpenyih - fIB (- [1(2.23- trifluaxahA)pdedizinyidyppyridin-
-1H-1 26 s .\

3YLagg IR T LSWP a0l LB P21 L2725 AYMNH 5- a] pyr azin
-8-yl]-carbam c acid tert-butyl ester (100ng,
0.173mmol ) in 4MHCL (2.5nL) in dioxane is stirred at

Compowah$1: sR{Be (2,22 fTotfludrdethylpipelzin- 59l phaiylisino)- By edhzolo[1,5-

under. vacuum and, the residue is triturated with DCM
a]pyra&fné?e'ﬁl}'i 0 Fﬁ‘éefﬁ&”ﬁa" gf?%ﬁé‘ ‘ther to afford the title

conmpound (84ny, 1009% . 'H-NV]yR\g\lZ , d6-DVBO) 6(ppm
3.25 (4H, m), 3.85 (4H, m]| 7.}20 E%‘H d), 7.88 (2H,
d), 8.16 (1H, d), 8.24 ,NSQ), 8. (1H, d), 8.82
(2H, s), 8.96 (1H, s),(@%:%l (1H, s). LCMS: Rt
2.31mn (95.7%, mM@aN(APCI) 478 (M+H) +. Conpound 54:
4-{8-[6-(4-[Cycl opr I rr\?at hyl ] pi perazi n-1-yl)-pyridin-
3-ylani no] - [ 1, 2, 4] i azol}

[1, 5-a] pyrazi n-5-yl I-gphene- 2- car boxylic acid am de
70 WO 2007/ 138072 PCJ/ EP2007/055246 r' N NN HN NN
IIN._, N> SO //

S

iLﬁ?ion m xture by silica gel

O

H,N

[00311] This compound may be prepared using methods as described for Compound 58, using
(5-bromo-[1,2.4]triazolo[1,5-a]pyrazin-8-yl)-{4-[4-(2,2,2-trifluoroethyl)piperazin-1-yl]phenyl } amine.
LCMS: Rt = 1.07 min (95 %), m/z (ESI) 503 (M+H)".

Compound 58: 4-{8-[4-(4-(Cyclopropylmethyl)piperazin-1-yl)-phenylamino]-[1,2,4]|triazolo[1,5-

a]pyrazin-5-yl}thiophene-2-carboxylic acid amide
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H2N [ 00308] This conmpound nmay be prepared using the
nmet hods descri bed for Conpound 120, using

W@ 2o0bnssenz [ 1, 2, 4] triazol o] 1, 5-a] pyrazi n- 8-yl ) - PEFEB20DTY55246
clopropylnethyl]plperazm 1- )p r|d|n3 yllJam ne in
step 4. LCMS: Rt 0. 85 mn z (ESI) 476

(M+H) +. Conpound 55.
4-{8-[6-(4-1sopropyl p|n 1-yl)pyridin-3-yl am no] -
[1,2,4]triazol of 1, 5gp

a] pyrazi n-5-yl }t hi ophene-2-carboxylic acid amde r N
NN HN\ NN [INT] / SO0 H2N [00309] This
conmpound may be pregar ’>usi ng the nethods as

descri bed for Conpoufd 167, using

(5-bronmo-[1,2,4]tri | o[ 1, 5-a] pyrazin-8-yl)-[6-(4-iso
propyl pi perazin-1-yW)gyridin-3-yl]Jamne in Step 4.
LCMB: Rt = 0.82 nin® ¥, mz (ESI) 464 (MH) +.
Compound 56:
4- (8 {6-[4-(2, 2, 2- TriiN uoroethyl)p| perazin-1-yl]-pyrid

oosiph” 2 YrB f%%%l[l% 5y §4 PEbBHOhEe ety srorbedr Gompping 4. vsine
2-(amiﬁdcamlﬁmﬁia’pﬂh]e%ﬂm&ro%'ﬁéﬁwom RE5048 (95P6)- N/ANBSF 475 NNTN

I[IN_, N> S 0 H2N [00310] This conpound may be

prepared using the nethods as described for Conpound
Compdimdl, 59: Ug4i(#gyclopropylpiperazin-1-yl)phenyl]-[5-(1H-pyrazol-4-yl)-[1,2,4]triazolo[1,5-

1,2,4]triazolo[1,5-a] pyrazin-8-yl)-{6-[4-(2,

a]pyr”% "ZQY'??I?'IHEN oet hyl ) pi perazin-1-yi]-pyridin- 3-yl}

amine in step 4. LCVs: Rt = 0.99 n\n (95 %9, mz (ESI)

504 (M+H) +. Conpound 57:

4-(8-{4-[4-(2, 2,2-Trifl uoroeﬁ perazi n-1-yl ] -pheny

lam no}-[1, 2,4]triazolo
a] pyrazi n- 5- yI ) t hi ophen car boxyl ic acid amde F NJ

[00313] This compound may be prepared using methods as described for Compound 46, using
(5-bromo-[1,2.4]triazolo[1,5-a]pyrazin-8-yl)-[4-(4-cyclopropylpiperazin-1-yl)-phenyl]amine. LCMS:
Rt =0.84 (95 %), m/z (ESI) 402 (M+H)".

Compound 60: [6-(4-Cyclopropylpiperazin-1-yl)pyridin-3-yl]-|5-(1H-pyrazol-4-yl)-[1,2.4]triazolo

[1,5-a]pyrazin-8-yl]amine
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HNN I NN SO H2N [00311] This conpound may be
prepared usi ng nethods as described for Conpound 58,
W@ siong380(hb- brono- [1,2,4]triazolo | PCT/EP2007/055246

[0031% 45[ Z] ?%1@ %g%g%u?l?%‘}l%’obreo%?% d)usm et}l% g}e‘hho S defs]:rl‘thed fOli (fompound 120,
using am ne(5-brb@Mbl.2 F‘&maﬁoﬁ)[ma]WMZIQQS’IW'@WdOI(TEﬁﬂlem 1-yDpyridin-3-
yl]amlﬁévlfl'_QeFi %quggl 82?8&5 e %)hy{)(ESI e4rog£M+H -yl ) - phenyl am
inol-[1,2,4]triazol o[ 1, 5-
. . ] Lic. aci . . .
A e L e U LN

2-carbpogUR bRid afikile conpound may be prepared using nethods as
descri bed for Conpound 46, usin
2- (am nocar bonyl ) t hi ophene-4-bproflic acid. LCMS: Rt =

0.93 (95 %9, mz (ESI) 47 NH) £/ Conpound 59:
[ 4- (4-Cycl opropyl pi per azi @ yl ) phenyl]-[5-(1H pyrazol
-4-yl) - [124]triazo|qj a] pyrazin-8-yl] amne N N

J HN/ NN NN H [O Thi s conpound may be
prepared using nethodm scribed for Conpound 46,

usi ng N
(5-bromo-[1,2,4]triazol 0[1N5 a] pyrazin-8-yl)-[4-(4-cyc

| opr opyl pi perazi n- 1-yl henyl]am ne. LCMS: Rt = 0.84
(95 %9, mz (ESI) 402 H) +. Conpound 60:

[ 6- (4- Cycl opr opyl pi peraz n& yl)pyridin-3-yl]-[5-(1Hp
yrazol -4-yl)-[1,2,4]tri
[15a]pyra2|n8yl]am"h r N N NJ

[00315] This compound may be prepared using methods as described for Compound 73, using
ammonia (7 M in MeOH) is used in step 3. LCMS: Rt = 1.00 min (95 %), m/z (ESI) 423 (M+H)".

Compound 62: 4-{8-[4-(4-Isopropylpiperazin-1-yl)phenylamino]-[1,2,4]triazolo[1,5-a]pyrazin-5-

yl}thiazole-2-carboxylic acid amide

H,N

[00316] This compound may be prepared using methods as described for Compound 61, using
(5-bromo[1,2,4]triazolo[ 1,5-a]pyrazin-8-yl)-[4-(4-isopropylpiperazin-1-yl)-phenyl]amine in the final
step. LCMS: 1t = 0.96 min (95 %), m/z (ESI) 464 (M+H)".

Compound 63: 4-(8-{4-[1-(2,2,2-Trifluoroethyl)piperidin-4-yl]phenylamino}-[1,2,4|triazolo[1,5-
a]pyrazin-5-yl)thiophene-2-carboxylic acid amide

Step 1. 1-Trifluoroacetyl-4-(4-nitrophenyl)piperidine
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HNONN NN> NN H 73 W 2007/138072

PCT/ EP2007/ 055246 [00314] This conpound nay be
wee@passsd usi ng the nethods described for ConpRCITEPZAD(55246

usi ng

(5-bronmo-[1, 2,4]triazolo[1, 5- a]p ragin-8-yl)-[6-(4-cyc

Iopropylplpera2|n [ -yl)pyri |nN§¥;gHian1ne in step 4.

LCVE: (

= 0.76 mn (959 ) 403 (M+H) +.
Cbnpound 61:

4-[ 8- (4- Morpholin- 4 ylam no)-[1, 2,4]triazolo[1,5
-a]pyrazin 5-yl]thi"dzol e- 2-carboxylic acid amde r-"-

[0031ﬂ g% ngllrl'}‘ge llpdr\liéa-‘]):é?‘lg II}!)I §1dq 4’1&%&%9%%%%%% @éo dg, 4.8 mmol)

are stnfrqt 1n(1@©1‘p_[dgﬁ] an_Z 3t 0¥s ulm:@r Na rcmtb mfhlo(oﬁcelvb |amhy|ﬂb®—lj0.8 1smlsief mmol) is
added. ?M{é—&ﬂng Egh%for E%eze:da}s QHO\{;%Q th(e%én[?@raturgitgwgrjfznséo)rt. 4%% solution is

then dﬂut{cBW{tmDCM (5@01(5;)01@9 Ivpslpd mathi wat {§ k)15 melny Nald@o]50elsaR a4, 2 x 15

mL) alé(g Haf?ez QIS d&ﬂ}}\ll tTBl Q%(f%ﬁlﬁn Rﬁeﬂ é{\/le% MQS%)Z %&1& egapggga téaall{fogd the desired

compopBDE ¥6]e, Fh¢ mmobnpound may be prepared using methods as
descri bed for Conpound 61, using
(5-brono[ 1, 2,4]triazol o[ 1, 5-a] pyrazin-8-yl)-[4-(4-isop
Step 21 b\, pil roazdtind) - it pitemylolparidine in the final step.
LCMB: rt = 0.96 min (95 %, miz (ESE) 464 (MH)+.
N"F
F

O,N

[00318] A solution of 1-trifluoroacetyl-4-(4-nitrophenyl)piperidine (1.42 g, 4.7 mmol) in THF
(15 mL) is stirred in 25 mL 2-necked flask fitted with a condenser and pressure-equalising addition
funnel. The system is flushed with N, NaBH,4 (210 mg, 5.6 mmol) is added and the flask is cooled to
0°C. A solution of iodine (600 mg, 2.3 mmol) in THF (5 mL) is then added dropwise over 20 minutes,
after which the addition funnel is removed and the mixture heated at reflux overnight. The resulting
pale yellow suspension is cooled to rt and MeOH (1.5 mL) is added cautiously, causing vigorous
evolution of a gas. Evaporation of the solvents affords the title compound, which is used without

further purification.

Step 3. 4-[1-(2,2, 2-Trifluoroethyl)piperidin-4-yl]phenylamine

F
N"Y-F
F
H,N
[00319] Ammonium formate (1.38 g, 22 mmol) and 10% Pd/C (230 mg, 0.2 mmol) are added

to a solution of 1-(2,2,2-trifluoroethyl)-4-(4-nitrophenyl)piperidine (1.26 g, 4.4 mmol) in EtOH (10
mL) and EtOAc (10 mL). The suspension is heated at reflux for 24 hours, adding further portions of
ammonium formate (2 g) after 4 h and 8 h. The mixture is filtered through celite and evaporated to
afford an orange solid. This is partitioned between DCM (40 mL) and water (20 mL) and the layers
separated. The aqueous phase is extracted with DCM (2 x 20 mL) and the combined organic layers
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Conmpound 63:
4-(8-{4-[1-(2,2,2-Trifluoroethyl)piperidin-4-yl]phenyl

w@eiona3sofd, 2, 4]tri azol o[ 1, 5- PCT/EP2007/055246
are dﬁéchJv@IZ'h@%%W '%H%&PQ&@? gncféf”r@&ﬁx @e@&ﬂe toaerﬁif‘d S&?P-[l-(z,z,z-
. ri fTuoroacet 4-nitro nyl ) pi peridi ne

tnﬂuom@hzmlﬂ%byl@hmﬁ/ forpooe mlﬁg)range FthF(%q IREF 02N O
0317
[003291]0 (4-n le s-gfu'tl ny?{?%}ng%?llﬁélmgl\e/lgz?fil(%() m mg)r%%{% andafll(él (conc., 1 mL)
is addesdt |Theeﬁep purﬁ]@lgbl@‘@@ myatqﬁ at@@lwrfdet hNevokeddind the MeOH is evaporated.
L f. t is .
e e RO AP BRI Sy IO s
mixturg fireextragigplewidt DEM €6 nda2Zm t0onk ) and Tivecogbingd xsracisgre drigdver MgSO,

o o L S BRSSP
[0032hL) . Thiis solatenlt i s ugdi e@l prepare MGSO44-ARA. B aplop@t byl )digeridin-4-
yl]phel%]/_tle]:n%ﬁg}—El[f4]9‘1%%15[?g a]pyra ]qthso%hedﬁg ZQ:’arbf')Xygl% a%}aoelrrlide 1§st1negp methods

analogdus(t@ fhids2usdd fof CompamtiBgl ) - 4- (4- ni trophenyl ) pi peridine F
NF F 02N\ [003181 A solution of
1-trifluoroacetyl-4-(4-nitr pheﬁ?hybiperidine (1.42 g,
4.7 mol) in THE (15 i s _stlifred in 25 nL 2-necked
flask fitted with a co ser and pressure-equalising
addition funnel. T xstemis flushed with N2, NaBH4
(210 ng, 5.6 Mol ) I'$ added and the flask is cooled to
0C. A solution of inzdi (600 ng, 2.3 mol) in THE (5
m.) is then added ngMiéé over 20 mnutes, after
whi ch the addition funn is renoved and the mixture
heated at reflux ov ight. The resulting pale yellow
suspension is cooled yo rt and MeCH (1.5 nL) is added
cautiously, causingSvi\gorous evolution of a gas.
Evaporati on of the sol ehts affords the title
compound, which is uddd without further purification.

2-Tri fluoroethyl)piperidin-4

Um325|]pheHQWQW#he2¢1HH@UO?%kHﬂﬁﬁﬁﬂfﬂ (ﬁ:§b3191 Ammoni um
formate (1.38 g, 22 muol) and 10@6Pd/C (230 ny, 0.2
mrol ) are added tqQ a soluti

Compqu 525@%%%6}*@@?%%@%%‘%@%8ﬁe‘HVFa)ZE:'PHér?ler/Wé'n-S-

yl)nsonﬁdoh%ﬁl ghe 4.4 nMmol ) in EtOH (10 rrL) and Et OAC (10 m).

suspension is heated at refl ux 24 ho
Step 1. a(étﬁrﬂrgo Fuf f%ﬁ’”éﬁ‘zoﬁélpf pgpeaziggs-yl-14-(2- morpholm 4 yl—ethoxy) ‘phenyl]-amine

)

[00323] According to the procedure described for Compound 6, step 1, 5,8-dibromo-
[1,2,4]triazolo[1,5-a]pyrazine (0.5g, 1.799mmol), 4-(2-morpholin-4-yl-ethoxy)-phenylamine (0.6g,
4.5mmol) and N, N-diisopropylethylamine (0.47mL, 2.7mmol) in 2-propanol (6mL) are stirred at 95°C
overnight. After evaporation of the solvent the residue is dissolved in DCM and washed with water
(2x) and brine. The organic layer is dried over MgSQy, filtered and concentrated in vacuo to afford an
oil purified by silica gel column chromatography. Elution with a 97: 3 mixture DCM:MeOH gives the

title compound (650mg 86%) as a light yellow solid. LCMS: Rt 2.06min (97.7%).
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ammoni um formate (2 g) after 4 h and 8 h. The m xture
is filtered through celite and evaporated to afford
w@eooenssoge solid. This is partitioned between BXQVEP207/055246
m) and water (20 nL) and the layers separated. The
aqueous phase is extracted with DCM (2 x 20 nL) and
Step 2ti1é‘? oo/ ivrefemy)vhdplyeing) - 754 Ny 200 0/77-4/3807iR-5-yl)isoindolin-1-
PCT/ EP2007/ 055246 are dried over MgSO4 and evapor at ed
under reduced pressure to afford N-{4-[1-(2, 2, 2-
trifluoroethyl)piperidin-4-yl]phenyl} fornan1de as a
pal e orange solid (980 ng). [Q??ZO] A sol ution of the
formam de in MeOH (20 nL) is stirred at rt and HCl
(conc., 1 nmL) is added. The ep purple solution is
heated at reflux for 1 h, bed and the MeOH i s
evaporated. The residue ' tirred with water (20 i)
and NaHCO3 (sat. aq.) )\V ed until bubbling ceases.
The mxture is extracted th DCM (20 nm., 2 x 10 nl)
and the combined extracts are dried over MySO4 and
evapor at ed under reduce ressure to afford the title
compound as an orange SO (870 ng). [00321] This
material is used to prepare
4-(8-{4-[1-(2,2,2-trifluoroethyl)piperidin-4-
| ] phenyl am no}-[1, 2,4]triazol o[ 1, 5-a] pyrazin-5 ¥I)thi
[0032%lpheneT§w CaPRORY My bedirepatedi @we ikd W@thﬁgt%dl?@ﬂbed or’Compound 6,

step @n§sl11%g0l{§ bl;d-?ndgi trid=fh 1f5 py%myl&% ?ngo?gohnl:f yl- éf!N%Q phenyl]-

amine ((f@]@g@ 0 1mpmop) ESH(f %te{rm W-[1.88Irabriolg’s2-yl)-2,3-dihydro-isoindol-1-

one (7§mf %z(gﬂm(o% MR RIS, @ﬁh@owz)mﬁayimﬂr@m% d@ (2 0L 1. 3% 8nol) and
5-a] pyr azi n- 5- soi ndolin-1-one Step 1

dloxane % IBL)D n%he[ @ac@om}rtuftprgzlg, pwfg_ed by sd]cpﬁp]a%qunrgchromatography eluting with

DCM )(ﬂd) b"ﬂ‘3 %Xtﬂﬁrmﬁll‘b}@ A’Ny n ﬁ%@ﬁ%ﬂxﬂ%ﬂﬂ&lon%@ Qhet}{y@ kthkll the title

According to the procedure

compog@g@rlﬁqj@@j asoq: S@érféb 8 @%)St(‘é)fgvg_rswlg ofthgimytesighinto the mesylate salt,
using {M n?eﬂ{!ﬂlésﬁlfélﬁ@éc?({ (l) 1@4&%%&%@)@ eafﬁy‘éhs% titfk- cz%gmﬂa@v Img). 'H-NMR

4- (2- nor phol i n-4-yl - et | am ne (

(400MALZ 5RO b epT, M%3HS%MS@@)J %@3‘1%/5%(’?1&191) (3060;437%&(411 m), 3.84 (2H, 1),
4.09 (ﬁ{ Zi?”ﬁozls)(tzhn fﬂ&@ﬁ”% ﬁf)fﬂfi d?ﬁa)os(ﬁhr ggﬁt%ltgggq m), 8.28 (1L, s),

er evaporati on t he s
8.76 (eraénf @Du&79 6l diss 360w edl, th)Dtﬁ\AGdﬁH S/)/alsqﬁMél R kIRt ¥r1%), m/z (APCI)
472@4§?) and brine. The organic layer is dried over MySO4,
i'tered and concentrated in vacuo to afford an

one

Compound 67: N-(2-Fluoro-4-morpholinophenyl)-5-(1H-pyrazol-4-yl)-[1,2,4]triazolo[1,5-
a]pyrazin-8-amine

Step 1. (5-Bromo-[1,2,4]triazolo[1,5-afpyrazin-8-yl)-(2-fluoro-4-morpholin-4-yl-phenyl)-amine
o
F:©/N
HN
NZ N

L

Br
[00325] This compound may be prepared using methods as described for Compound 6, step 1,
using 5,8-dibromo-[1,2,4]triazolo[1,5-a]pyrazine (0.105g, 0.89mmol), 2-fluoro-4-morpholin-4-yl-
phenylamine (93mg, 0.474mmol), DIPEA (0.123mL, 0.706mmol) and 1,4-diazabicyclo[2.2.2]octane
(53mg, 0.472mmol) in 2-propanol (2mL). The reaction mixture is partitioned between DCM and 10%
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oil purified by silica gel columm chromat ography.
Elution with a 97: 3 mxture DCM MeOH gives the title
wa@eovpassed2 (650ny 86% as a |ight yell ow solid. PAZER00RN55246

citric a%rdqg(ﬂ]sgluﬁéﬁ thé O@gamz @ayms %nggaéeh%ﬁg) %sh%%tﬁ?g‘p Qﬂlp §§02540§Jt10n water

and brige, ((gle(1 v Mg phisiridrod choxyyashenyram Ady Liflacommeped isapéited as a

pale reldg[)ﬂd @ 7@%‘%5/§%h(p %(Ci) :Y),Ilz%ﬂf ﬁ%ﬁ ?tg[?%gﬂnopl% Eﬁfﬂ@xﬁ%l(l@):atﬂg . ggg‘gekt 3.48min

@9%0u3|ng the nethods as described for Conpound 6, step
4, using

(5-brono-[1, |azolg[1 5-a] pyrazin-8-yl)-[4-(2-nor
Step 2pM6d- Fhom%,MonAjwyﬁeané yHpyragehdnd)-( 180 iaz@ o Moo rpzin-8-amine
5-(4,4,5,5-tetranethyl-[1, 3,2
dloxaborolan 2-yl)-2,3-dih dr%:150|ndol-l- one (74ny,
0.29nmol ), and Pd(PPh3)4ﬁ§ﬁg 0.047mml ) in 1.5M
Na2CC3 (1.02nL, 1.53mok d dioxane (3nL). The
reaction mxture is pun#l%ag by silica gel colum
chr omat ogr aphy el uti ng 7/ DCM and a 97:3 m xture
DCM NH3 (7Min MeOH). After trituration using diethyl
ether, the title conpound is isolated as a solid
(61.9ng, 69% . Conversi @' of the material into the
nmesyl ate salt, using 1M nethanesul fonic acid

[00326]y 134y cprppayabmay B¢ pispaid yspig mpthadgascdshgsibeh tpr Compound 6, step 4,
using (55&0%@) 2 4%1‘?&2% 5-4 9{@%‘%+yl)d(§ AR m@gﬂ iR 4-%1 n&lﬁtﬂmne (80mg,
0. 20311@2@1) 4{—@4 45 irte(tygme‘@]q-[lé dlq;(n’hgol@zpryl)nl)H pygazg)ée (72p}g, §)406mm01) and

Pd(PPl?)z;ﬁ%%ﬁ%H) qu}nmof)( 201 él\}- "Naz@b)g %1&)99{& ? g&%ggoﬁl'&ndrﬁloxage ?3825mL) The

reactlog)mlxtg}@ 1g_Bur(f{E|i|by §1)hca g@%ummph@mgtgﬁqaﬂqy(@gmg%nh 9ﬁ13ZDCM NH3 ("M in

MeOHﬁLAm tractiffsleofvitl Fhe [IS;QJTRPMQ dorftfined and evaporated in vacuo to afford a solid
FI uor o- 4- nDr nophenyI%VS (1H- pyrazol
8

1
which 1Qtn,g_t]r@t¢q it disthy! ¢ er@é)pﬁté@mm einfo ryéeldsthe itle - compou%d)@ng, 38%).

LCNB(ﬁfiﬁﬁﬂg(@;QZ 4]triazolo[1, 5-aJpyrazin-8yl)-
fluoro-4- nnrphol|n 4yl phenyl)-amne 0 F / hU HN NN

10032 - N Een\eo0BamD thrrhesylesnpousint iy nsghapeselfeniettidepiutign in McOH
t

07622, D9, IRSELGSA L6 EOTPOUNY, B8R b4 5L s

2.36 (],89M0H), 3. 12-(BHuoy, 3- A- (A0r phdl §4r6. 9% (2H; m), 7.54 (1H, 1), 808 (1H, s), 8.48

(2H, s), 8.76 (1H, s), 9.31 (1H, s). LCMS: Rt 2.91min (95.4%), m/z (APCI) 381 (M+H)".

Compound 70: (4-(8-(4-Morpholinophenylamino)-[1,2,4]triazolo[1,5-a]pyrazin-5-yl)-1H-pyrazol-
5-yl)methanol
Step 1. 4-Bromo-5-(tert-butyl-dimethyl-silanyloxymethyl)-1 H-pyrazole

Br

\ O-Si
N-N N
H

[00328] A solution of (4-bromo-2H-pyrazol-3-yl)-methanol (0.64mg, 3.63mmol), fert-
butyldimethylsilyl chloride (0.82g, 5.45mmol) and imidazole (0.42g, 6.18mmol) in N N-
dimethylformamide (20mL) is stirred at room temperature overnight. The reaction mixture is diluted
with a 50:50 mixture diethyl ether:ethyl acetate and washed with water (3x). The organic layers are
dried over MgSQ,, filtered and concentrated. The residue is purified by silica gel column
chromatography eluting with 80:20 petroleum ether:ethyl acetate to afford the title compound (1.035g,
98%).
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phenyl am ne (93ng, 0.474mmol), DI PEA (0.123nL,
0. 706rmol ) and 1, 4-di azabi cycl o[ 2. 2. 2] oct ane (53ny,
w®@2007288001) in 2-propanol (2mL). The reacti on POREP2087/055246
is partitioned between DCM and 10% 77 WO 2007/ 138072
PCT/ EP2007/ 055246 <citric acid (aq) solution, the
Step 2.ot-Grearmioc3 - t@tyézrtylr@mg@rﬁaﬂwwwm\béﬁwyt%pfpwaw%l)ci H-pyrgzole and
|
4 Brozf]?&? gteﬁ%dﬁ Jiz%@thyl\’%ﬁ{?c;xg)?e lPl (z@ﬁahyg):ol %eno%’ ?lr 1%%0[6

tered and conce d i n vacto. e ‘compound

is isolated as a ale red SO|Id (77ny, 429 and used

in the next step ?E%?p furthe |cation. LCMES:

Rt 3.48mn (89% eﬁ% 27“0&

N- ( 2- FI uor o- 4- mor Bikd nopheny - b- (IFprrazo

yI) [1,2,4]triazol okl/5-alpyxali n-8-amne O F I NJ

N- ~ NN/ NN H[00326] This conpound may be

prepared usi ng nmet hods as descri bed for Conpound 6,
[00329} ep 44- Br(nmcb -Prgrert-butyl-dimethyl- silanyloxymethyl) 1H-pyrazole (1g, 3.45mmol) is
dlssolv(ea Jii) 5 rd—gliAr rtrlrrll %%lg;rﬁ_), ]13%418%18 presaonﬂdg( aF }%10 amount of
TFA (@OQ%IIA, B. OSSmIBd)ID afist lhydt}ofl igp2]id stmeakaoi?@f[?efnr % yduys; ichquzﬂyand then

quenc}t?g dlgllfgmo ’9m§ @%ﬁfﬁ%/*?%dra’éﬁﬁgg ihQGS)QﬁfergtS%ngés Odue is purified by
silica gkl ccobumen élﬁoﬁﬁngr)phy'ﬁﬂﬁmgr wHlc tal wixture f Woe p@romuml éth@eétltyj/ acetate,

silica gel. colu chr.omat og eIutln (ﬁ
follow?jg?\x wm%}nﬁ e%%l.a@%g i‘f?ﬁ 1%] cltlgrhsscogtgn %ng tltle desne{ compounds are

collectpd @utl Ctbncattfatedonbjaaendtoaafﬂ)r@\%etmmmaﬁféxémhutyvaumedlyﬂ sllaajvlbannbthyl) 1-

(tetrahgder?—l%lg%ag—&m\i\jhit}ﬁ g}gra%ole r : teu(g a: ﬁétr?m%—lﬁ]—égrt%}%w dlmcf:t[}tyg glan{/]loxymethyl) 1-
(tetrah@B&pyranR NSt H- Ryraﬁ)leQ(OMmlg,(SQ%% . [00327] Conversion into

the nesylate salt using 0.1M et hanesul fonic acid
solution in MeOH (0.762n, 0.076mmol) affords the

Swp31ﬁgggwadnmawmawoz5n@2h?Mkw%wR4&4e@g&gﬂwdﬁiFwBG%mﬁ¢@bmwy-
. S . . ; .
[1,2,4 jgrzcgﬂl_oéﬁg—'ﬁ] p(}’ézﬁl’i\a/—%’%?— {- 47mgf£}?czl %#ﬂyl&%ﬂyg.— 8@/25(7&1&(1&1%1 ?Q’rf—lgft.ljzli §ster and {5-

[3-(ter{-Bldyl- @Methﬂ stlo{dipinetiyy)- 1-BetBihy{rbkhyran)2 yl)_QHSercRbl 2yB1m n

/1,24 ]%zlaz?lg' raz:%%j %—rﬁorﬁh lin- 4)_21 erto%r%igbffmc aCédz tSTt Obfﬂi},l %vfeé]
pyra2|n 5 yI) lygpyrazol 5-ybJyet hanol Step 1
4- Br ono- 5- (tertkbﬁtml-dlnethyﬁv nyl oxymet hyl ) -] H py
razole Br o0-Si w H [00328] | ution of
(4- brono- 2H pyr azol yl) nethanoIJD€B64ng, 3.63mmol ),

tert- butyldimethyl y| chl ori de ?g;iﬁg, 5. 45mmol )
and i m dazol e (0.42 iBnnDI) i n¢

[00330] This compound may be prepared using the methods as described for Compound 35,
step 3 using (4-morpholin-4-yl-phenyl)-(5-tributylstannanyl-[1,2,4]triazolo[ 1,5-a]pyrazin-8-yl)-
carbamic acid tert-butyl ester (210mg, 0.30mmol) 4-bromo-3-(fer¢-butyl-dimethyl-silanyloxymethyl)-
1-(tetrahydro-pyran-2-yl)-1H-pyrazole —and  4-bromo-5-(tert-butyl-dimethyl-silanyloxymethyl)-1-
(tetrahydro-pyran-2-yl)-1H-pyrazole (170mg, 0.45mmol) and
tetrakis(triphenylphosphine)palladium(0) (35mg, 0.030mmol) in DMF (4mL). The crude compound is
purified by silica gel column chromatography eluting with 7:3 then 3:7 petroleum ether:ethyl acetate
to afford the title compounds (62.5mg).
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di met hyl formam de (20nmL) is stirred at room
tenperature overnight. The reaction mxture is diluted
wowRdh/13805D: 50 m xture di et hyl ether:ethyl acetBtBEP2007/055246
r I
St B G S LR By PR D P BB
mewaPlfled by silica gel columm chronatography el uting
with 80:20 petrol eumether: et acetate to afford
the title compound (1.035g, éfi% 78 WD 2007/ 138072
PCT/ EP2007/ 055246 Step 2:
4- Brono- 3-(tert-butyl -dh
trahydro pyran-2 yl)-I kpymazol e and
4- Bronp-5-(tert-butyl - gﬁyl-siIanyloxynethyl)-l-(te
trahydro pyran-2 yl)-1 pyrazole Br Br \ OSi\ NN
O si NN Co [00329] T on
4- Brono- 5- (tert-butyl -dirtet hyl - si | anyl oxynet hyl ) - 1H py
razole (1g, 3.45mmol) is dissolved in
[00338], 4- di Aysdhgorpf ﬁyﬁa(rert(lwbgmhyl $danglonyméthyl)- b (tetpdrydro-pyran-3-yl)-
e e S A L T
(tert-bytgl-dimatihgl- sﬂ@mmxefdleﬁmﬂ It(rreahydgupsierh& ol d SlmvepzNeHy (4. 69,

[1,2 4]91a%(9§[:1%raﬁ é f} ﬁ a6 olﬂg 4t}hnﬁh§hg!)\€1%%e’ (5§ Ial%ﬁr@ 677(11&1?01 §nd conc.

|ca omat ogr aphy el uti ng
HCl (%ML) o MﬁQH UpreL)of stoBdmt memrt@n@mwreMérhoeltshwftelare@pml@the solvent,

the resﬁdrﬁgllsoiﬁ\ﬁ‘gt J}Md gQ[W\]J'Ql 1 aﬁétﬁy gﬁ(?&/gt co r{c;éoﬁueoglg q%élt ok wa-gﬁlz% with ethyl

ons contal nin desire
acetatec@k] gt thel campined ovgearst lnyerseaie idrieds et SO flfetnddind concentrated.  The

remdue is bﬁsgmﬁedé QMEHEI B%&!a}léj c&%%ﬁ)@.ltedsth lv@cr%l g%%ﬁ%@% gnegl'between ethyl

yl -sil anyl oxynmet hyl )-1-(te

ro- pyran-2 razo e an
sctstcnromLIBC Ot SV el g o i NG5 lyetybcetiatd in acuo

to affog& gtc%@%%ﬁoﬁx ﬁﬁﬁ&f %l glhgakgerl)xsl%ﬁlcﬁrogn%%éﬁghy 5@1%@ tltleszo%ﬂ)ound is
1solateq slufimz iR OARGNY h 935 mixthg DGYIMaB Gxdyreei gl ) -] - (tet r ah

1gy Nl\/rig z@ﬂ%{%ﬂ{‘g@zﬂgﬁoé %p@%éa Egkgg?ﬁﬁ 579 (4H P08 Q8 4) 525 and 5.53 (11
br s), 7199 §24, car bédrigd 881 A1, ér ), BOR y2Hebt &2 @Y d§,5-.70 (1H, 5), 9.74 (1H, s),
13.12 4 1%*2?'8%%#2)3’}#}%”?{& i 4@%' OXYRBERYLY (i et r ahydr
[1 2,4]triazol o[ 1, 5- aprrazin-8y|}-(4-nnrpho|in-4y|phe
nyl)-carbamc acid tert-butyl ester 1 ~N\ONH |1 NH N N

Comppbr@z'};o N%g n%{glﬁ-}%}-p%e%rlgmhto?lé ﬁltrc]ja [fr%apﬁléa%-&yl]-thiazole-
2carbnexlh@dslla€hﬂemulel bed for Conpound 35, step 3 using

z(ﬂ okl phenyl ) - (5-tributyl stannanyl -[1, 2, 4]
e ?g?%? ?'a%ﬂalpyraZIn 8-yl )g, carbamic acid tert-butyl

ester (210mg, 0. 30mmol)

4-brono-3-(tert-butyl -di nenyAyls- si | anyl oxynet hyl ) -
1- (tetrahydro-pyran-2-yl)- yrazol e and

4- brono-5-(tert-butyl -di et hyl silanyloxynethyl)-l-

tetrahgdro pyran-2-yl)-1 H pyrazole 170n§ 45mo
[0033 ]) andThiazolidinone (3.43 g, 29.32 mmo%land POBr; (25 g, 87.96 mmol, 3 equiv.) are

mixed under nitrogen as solids. The reaction mixture is then heated to 110°C under stirring for 3 h
causing the formation of a black syrup. The reaction mixture is then allowed to cool down to room
temperature and a mixture of water/ice (200 mL) is added very cautiously. The resulting grey
suspension is extracted with diethyl ether (3 x 50 mL), the organic layers are combined, filtered
through a silica plug and evaporated to afford the title compound as an orange oil (4 g, 57%) which is

used in the next step without further purification.
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tetraki s(triphenyl phosphi ne) pal | adi um(0) (35ng,
0.030mmol) in DMF (4nlL). The crude conpound is

weooorfisssd2 by silica gel colum chromat ography BCT/EPI897/055246

Step 2V\4 E?R)mot ZEE%CG?’bO?Yle’q}CfCPAt pr gt her:ethyl acetate to
ford the title compounds (62.5ng). 79 WD 2007/ 138072

PCT/EP2007/055246 Step 4:
(4-(8-(4-Nbrpho|inophenyl 'd;;-[1,2,4]triazolo[1,
5-aJpyrazin-5 yl)-IHpyra - yl)methanol NJ HN\
NN NN // OH NNHJ[00331] A solution of
{5-[3-(tert-butyl-dinmet hyN- sﬁlanyloxynethyl) 1-(tetrah
ydro-pyran-3-yl)- 1
H pyrazol - 4- yI] [1,2,4]tki azol o[ 1, 5-a] pyrazin-8-yl}-(4

nmor phol i n- 4- en ne and {5-]5- o
100333 or £ - by il Jﬂ'grp%g%aa% logey4n1étfﬁvp§ Iny THIF €3 By gy b€ pls added
dropwié @-Eblﬁro)(ﬂo} IPlMEEDMTTﬂlHXIZM 3 tht., 4.57 mmol 1 10 equiv.). The reaction is stirred

at 0°C (P]i-( 2 4 ! rgl aefirgéu? g\g Oééﬁ“ﬁ lgttayiz?l-;% %/ Vlaﬁd:arz:na ' Qlet?llyll crglrbonz}{[e (3 mL) in
THF (H@iﬂi 0T12e7mu)1nﬂgngra@cad1u¢15ms) stit'8d Sirihed @do@h tdn@féf@ture for 0.5 h, at which

erature for 2 hours. Aft enovi ng the sol ve
point thERa BG rugrepel Ryaadgins el Dk aRe 8{%&@&& SpuTy LC using
6/4 cyViBtieRine/ DN ad Gié@RI4E: tbAYreId 18.2uaS(3e%) WF thb tigé BythpouRC & Aate yellow
¥3x£ﬁand t he conbined organic | ayers are dried over
powde

filtered and concentrated. The residue is
di ssolved in 4M HO i n di oxane, concentrated in vacuo

_ n partitj bet thyI acetate and sat.
Step 3o PR Wﬁ@@%@ﬂ i ed over MySO4,

filtered and concentrated in yacuo to afford a crude
conpound purified by sili col umm chr omat ogr aphy.
The title conmpound is isolated eluting wth Et CAc and
a 95:5 mxture DCM MeOH ( , 18% . 'H NVR (400MHz,

d6- DMSO) 6(ppm 3.11 (4H, ?hLy 3.79 (4H, m), 4.65 (2H,

d), 5.25 and 5.53 (1H, r’'s 6.99 (2H, m, 7.84 and
8.51 (1H, br s), 7.92 (2H d), 8.12 (1H d), 8.70 (1H,

[00335&% v 9. {Brénldthialo-2- cé]rb?bx%fl?tc QH&’ eﬁ@} gs?er ((g-d'd mQr2 $ mnk)% dissolved in

26mn (96.2%, (APCI) MtH) +.  Conpound
methan;q_b,(l mL) and methyl amine in methanol (10 mL) 1s ad ed. The mixture is stirred overnight at

room témb&at(n% Yooaphal ohrbfﬁleysloTV@ﬁ‘te\ﬂMéﬁ%&Qa prkgsm% a@ﬂol;cfs'ﬂ?ezt@tieoc[o;npound as

5-a] pyrazin-5-yl]-thiazole- 2-carboxylic acid

yellowrpglich A} GV ot 0§2éﬁln1100%)M{iE§ﬂ)o?r%8@ﬁl ok Br N)'-~S Br

[ 00332] Thlazolldlnone (3 43 g, 29.32 mmol) and POBr3

(25 g, 87.96 mmmol , e are mxed under nitrogen
Step gs? soI i H&°- (41714@17@%’5’01“)/[ e’fﬂ%lWe” P/ ttirer[he et Beedo)- 18@@2016-2-
carboWRAgNa Sthfikhiag for 3 h

O
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causing the formation of a black syrup. The reaction
m xture is then allowed to cool down to room
wao ewwpessature and a mxture of water/ice (200 nRQT/EB2007/055246

[0033§]d ded Y %[r(ymééﬁigéolleﬁy ?Hryox%/ﬁ Gcill ﬁlgérﬂl& %‘Bge %’6 g(?%jl%eldstﬁ &he |b81r$nate in a

i's extracte
fashio pipdagioes toai@rdsscaibed Mrﬂ@mpednd 6, |St¢pe$ ethe titler aoghural is then prepared

using Iﬁédl&(fé %s gés&flrgoeﬁ%jr & éﬂ)%gﬁcﬁf%% {28 S?i@g%j Rt he1 ({? Iﬁlll%95 %)é gl/z %ESI) 437

as an or
(M+the next step vvlthout further purifi cat| on. 80 WO
2007/ 138072 PCT/ EP2007/ 055246 Step 2:
4- Br onot hi azol e- 2-carboxylic acid ethyl ester/ |

Compgl@strS-(l&qg%ﬁ ?s%;pé)%er%éﬁe n’%ﬁﬁ ﬁ?ﬂg@ldlg 3b§lzgrgﬂgm1?zﬁ{r$az()ﬂ)[lgs

a]pyrazm-iﬂ’l)m{ldﬁllnrlwwgd in THE (2 M 2.3 nL, 4.57 mml
Step 1 .#—&%)g%?%br\{)m)mw Fﬁ%e%z%ﬂ‘cc}c Met@oféérl rred at 0Cfor 0.25

e resulting orange ution is added via a
cannul a, di et hyl carbonatém(s m) in THE (5 ml). The
resulting green solution g3stirred further at room
tenperature for 0.5 h, at i point the reaction is
guenched by addi ng satur NHACLl. The title conmpound
is purified by LC using 6/4 cycl ohexane/ DCM as t he

eluent to afford 514.2 ng (52% of the title conpound
[00336s a péiBeonyelmsiyl- b@mﬂgr%glds(ﬂqﬁg 215‘,%%1@mg}) is dissolved in 2M HCI in

MeOPﬁanE?éi’ﬁ%{%@g 9(1) 2Th%§51@8?f gpo ?%féé(iqo gﬁ& 5 OX 1%8 2- I}le&h}ﬁ)meC acid

4- Br ormt acl
methylesty | (484 ge o ((@o@h#ﬁ;inteznqtmtmiﬂ 91 rhgoliiiss disfobsd in marbon terachloride

(100 nﬁi%@&dﬁ%gprﬁqh%&hﬁmﬁg ?Nﬁ%t@%s e rd&‘én B Ehk ”94113&](922”1’#% 740 pmol)

m xture 1's r nig
is thent addgyleandttr wixtEy ppeedawitonitrogent fhied smi VBt reamdre mixtgducieh refluxed

for 4 IEOE%Z-SME% (%fogl%f g)srog\lé\ 1t8%b%r]atﬁ{ezt8{%%?ts%%ﬁ§}u§%il %lﬁﬁ%%s é)rldl tﬂe filtrate is
evaporSleép.TJhe rdsi([.us-lé( AurVied iy oflasin cdrophtography (silica .gel 2:1 petroleum ether/ethyl
scetn TG AELAR Loy L PP aci ot byl am de r-"- O N0

HN NN NN N S
Step 2. 5-Bromo-2,3-dihydro-isoindol-1-one

Br

o

H o
[00337] 4-Bromo-2-bromomethyl-benzoic acid methyl ester (0.5g, 16.2mmol) is treated with
methanolic ammonia (10mL, 7 N NH; in MeOH) for 5 minutes at 90°C. After cooling to room
temperature a precipitate is formed, collected by filtration and washed with a small amount of
methanol to afford the title compound as a colourless solid (224mg, 65%). 'H-NMR (400MHz, ds-
DMSO) d(ppm) 4.41 (2H, s), 7.64 (1H, d), 7.70 (1H, d), 7.87 (1H, s), 8.67 (1H, br s). LCMS: Rt
2.49min, (99.6%), m/z (APCI) 212 (M+H)".

Step 3. 5-(4,4,5,5-Tetramethyl-[ 1,3, 2 [dioxaborolan-2-yl)-2, 3-dihydro-isoindol-1-one
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O HN 81 WO 2007/138072 PCT/ EP2007/ 055246 [00335]
4- Br onot hi azol e- 2-carboxylic acid nethylam de is
waeonwasgoerl to the boronate in a fashi on anal OPOIIEP1007/055246
t hat described for Conpound 6, Step 3. The title
compound i s then prepared %ng nmet hods as descri bed
for Conpound 120,, step 4.° ;G5 Rt = 1.06 min (95 %9,
mz (ESI) 437 (M-H)+. Conpdynd 79:
5-(8-(6-(4-1sopropyl pi peragi g-1-yl ) pyridi n-3-yl am no) -
[1,2,4]triazolo[1,5- a]pyKagin-5-yl)isoindolin-1-one
Step 1: 4-Brono- 2- brormmstﬁh b- benzoi c acid nethyl
ster Br Br 00 1 [00336] 4-Brono-2-nethyl-benzoic
[0033§lc| d (& Beorge-2.3 dilydroppqindol-il 9ngl{23 g mmpl) fas(pmpcqlgio)diboron
(300mg, qénﬂlﬂg) [’@éll dﬂgfi‘(‘%l&g r31§m989ﬁ(§KOXb%2§fﬁgvﬁﬂmh(ﬁ) are sus ended in

vapor atéd t I ve the 4-bronp-2 benzol ¢ ac
dloxanﬁmiy)t p@quevlth(mtr(mn 6o S@EnYgs anT Kies hpanecen REG catreightl 8rhs folvent is

removan %\idgsc‘tn(gfhg §é§ d4e rfl n&?ﬁ%{’\%‘kn (e {5%%!3 e%%di @gtgr (Tjhggglﬁgoﬁs layer is

ronposuccl n
extractgdigal cthyl|apipte (3X2 arni’qhe qAined IO)gamlC Qh%tShﬁeme waledjora ovith fyane, filtered

througﬂi%ﬂ% Qn(f)é% ?’QedMIt ? saidtr‘ésq ﬁfrzﬁéd \mtl{]hexg&eanﬁ gﬁ&f z% g@cuo to yield

ure 1's en refluxed or 4 hours. After co
the title compwond (18Fme66/ure a ivg selaia cCHiNVIR (#00MIz CDE L Sbprey 1331[7 (12H, s),

fihtr ey ted. The residue is
445(2%3?) %5?81}%% 1ash1§1hd)0 ?gﬁ?a hy (silica gel, 2:1

petrol eum ether/ethyl acetate) to give the t|t| e
ound tep 2:. 5-Brono- 2,
step 45 R o g e e Teier s 0033 7]
4- Brom) 2- brom)rret hyl WI/Enzm c acid nethyl ester (0.5qg,
16.2mmol ) is treated thanolic anmmonia (I O,
7 NNH3 in MeOH) for SmW at 90C. After cooling
to room tenperature a prem@ate is fornmed,

ol lected by filtration and washed with a smal |
100336 et R nghire 2l phePT eI cenpditey 58 T4F SR e added

1- 1sop1%9ill%§déljaﬁ§t$ (ﬁ(ﬂ'gl qu Qﬁﬁlﬂﬁgmd 650D, (3. 1FNYRoAAIOMHERe f8ction mixture is
6(ppm S (IH, d), 7.70 (1H, d),
stirred-at 9§ (‘( @H4 lg))ur equébe afl_]o ()bpveél}lghtLd\m soﬁf:nt 18 rqlgme(ﬁ in vacuo and the

resultah @& a¥solidTsZrifuNRG! ﬁsm%]l@ I(Mgbl)ethln e&fef;ﬂleﬁyl &hdr4 The Hobited compound
or al.an

Tetranmethyl -], 3,
(3.7g, Y%L in used iff he Birkh stF%mtexﬂﬂ%ﬁm ergyaticagon\wp 2007/ 138072
PCT/ EP2007/ 055246 O'

Step 5. 6-(4-Isopropyl-piperazin-1-yl)-pyridin-3-yl-amine

[00340] 1-Isopropyl-4-(5-nitro-pyridin-2-yl)-piperazine (0.9g, 3.6mmol) is dissolved in MeOH
(20 mL) and tin (II) dichloride dihydrate (4g, 18mmol) is added. The mixture is cooled using a water
bath and conc. HCI is added (4mL). The reaction is stirred at room temperature overnight. After
removing the methanol, the resultant light yellow solution is basified using conc. NaOH (pH 11) and a
white precipitate is formed. The solid is collected by filtration and the water is extracted with diethyl
ether (5x). The organic layers are combined, dried over MgSO,, filtered, concentrated under vacuum

to afford an orange oil which crystallizes on standing to afford an orange solid (0.68g, 86%).

Step 6. 5-Bromo-8-(6-(4-isopropylpiperazin-1-yl)pyridin-3-yl)-[1,2,4]triazolo[ 1,5-a]pyrazin-§-amine
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H O [ 00338] 5-Bronp-2, 3-di hydro-i soi ndol -1 -one (230ng,
1. 08mmol ), bis(pinacol ato)di boron (300ng, 1.18muol),
woaerasppf (25ngy, 31 nol) and KOAc (320ng, 3. 2BemBP3007/055246

are suspended in dioxane (4mL),, purged with nitrogen

for 5 mnutes and then heate PLSSC overni ght. The

solvent is renoved in vaguquﬁd the residue

partitioned between ethy cetate and water. The

aqueous |ayer is extracted with ethyl acetate (3x)

and the conbi ned or gagi hases are washed once with

brine, filtered thro&%h\wbso4 and evaporated. The

solid residue is triturated with hexane and dried in

vacuo to yield the title conpound (185ny, 66 % as a
[0034Yr ey s®his dompadadivRy pAROPArt] usBRGEE) odﬁéqun:n()nbid 7 C()ﬂ:lﬁdﬂ}nd 6, step 1,

using %g—ﬁlbr?{?o—ﬁéégiaﬁ(ﬁg[i 5634}%3;732}2%’16}_#0 lg§g(, z)) mimr @7 —Sﬂilsgﬁ)rﬂgyﬁ—p )ﬂesazm—l—yl)—
yridinB pkamimi @l 830 0.8Ndnixhal) @;d o8 BBisopFapydamoke uPi20mLofl.02mmol) in 2-
propan()b@}ﬁ}?r Bary 1cg‘g1(%1(r]pegl¥r I d térlal ?}?Slhca e%eg%o 1%]1%12 E}Eg%%(glg%aphy, using DCM
followé.cBby?S?ﬁ'ﬁ)Dgll\/HMdOKZﬂbﬁls(tﬁe tﬁBmeﬁ@mﬂ ayopale brdive solalg@6lngs) 92%).

m xture is stirred at 50C for 4 hours and then at 70C

overni ght. The solvent is renoved in vacuo and the
Step 51 e Sulot(@iopopalpigerasiol Ind)pysdin-Bitamiad) ¢ d 2 dsiing[d0.5%/pyrazin-5-
vam%§% 9Ieun1ether diethyl ether. The isol ated conmpound

4@@ is used in the next step wi thout further

purlflcatlon Step 5: 6-(4-1sopropyl piperazin-1 yl)

pyridin-3 yl-anmine N N UNH/TO 340] 1

- | sopropyl - 4- (5-ni tro-pyr %vé-yl)-piperazine (0. 9q,

3.6mmol ) is dissolved i OH (20 nmL) and tin (11)

di chl oride di hydrate (49, n18mmvl) is added. The

nixture is cool ed usin Mater bath and conc. HO is

added (4nL). The reacti n'is stirred at room

t enperature overni ght. ter renoving the nethanol

the resultant |ight ye solution is basified using

conc. NaOH (pH 11) and N white precipitate is forned.

The solid is collected’ by filtration and the water is
[00342xt r ac Tkigl covhpdandlinad hélbrepe&éd"l&fng(r@ﬂ)ods dh@s@ibgd@ fuir CompyIdS, step 4,

. _are conbjned,  drie ncen
using un% Bﬁ”n\?n‘g%'fﬁ?%fls‘fpé‘)pé(?pl‘flffa&lna]l';/%i}yélﬁ]&e% Y Fl %/\g'fr@ﬁ&oﬁ t]pyrazm'g -amine
(50mgCr y&imhhblz es 5qm.43t aeaimghyil-0l, &b jdkaboasladZ-8NQES- &Ry drélisoindol-1-one

(56mg5(()) Q%ol%&?n?é’_d@}%ﬁ@@g@%,p({,(pﬁ}nb(g} ig 1 5M NayCO; (0.64mL) and dioxane (2mL).
The ciylle prysticl iisnpudified by bilika 441t dohmzlo&}ﬁhﬂat@r@]}lwmag Rit8-9arF DEM:McOH

followi\qgw\/\g% Fq\lggwsgﬁz gtll-{leE(I:::)%%%Zrll 18 ogtamed g er tnmrl;|t1()l\r|1 wit 21 10:1 mixture

n-hexane:DCM (19mg, 34%). Conversion into the mesylate salt, using 0.1M methanesulfonic acid

(0.35mL), gives the title compound as a yellow solid (20mg, 69%).

'H-NMR (400MHz, d-DMSO) 8(ppm) 1.34 (6H, d), 2.36 (6H, s, 2xMsOH), 3.16-3.21 (5H, m), 3.57
(2H, m), 4.45 (2H, d), 4.52 (2H, s), 7.11 (1H, d), 7.86 (1H, d), 8.01 (1H, s), 8.10 (1H, d), 8.24-8.29
(2H, m), 8.72 (1H, s), 8.76 (1H, s), 8.82 (1H, d), 9.39 (1H, br s), 10.21 (1H, s). LCMS: Rt 1.92min
(98.5%), m/z (APCI) 470 (M+H)".

Compound 80: 3-[8-(4-Morpholin-4-ylphenylamino)-[1,2.4]triazolo[1,5-a]pyrazin-5-yl]-benzo[b]
thiophene-7-carboxylic acid amide

Step 1. 1-Bromo-2-(2-ethoxyvinylsulfanyl)benzene
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[00341] This conmpound may be prepared using nethods
as described for Conpound 6, step 1, using
wo2@7dsdrono-[ 1, 2, 4] tri azol o[ 1, 5- a] pyrazi ne (OPABBER007/055246
0. 68mmol ), 6-(4-isoprop Bpera2|n 1-yl)-

pyri di n- 3-yl ani ne (0. 1 816mmol ) and
N- et hyl di i sopropyl - am kg 85200, 1.02nmol) in 2-
propanol (2nmL). Purifi cati on.of the crude nmaterial by
silica gel colum chromatography, using DCM foll owed
by 95:5 DCM MeOH, affords the ®if{l e conpound as a pal e
brown solid (260ny, 92% . Step 5:
5-(8-(6-(4-1sopropyl pi perazin-1 yl)pyridin-3
[003431 ani ndY -a sbhupior of Ritaoradtbipaheolad Py @z PASB-mnpdl) in dry DMF (50 mL)
under #ﬁr%g&dgl d@edl(ggﬁ&slglﬁbtasylé%gcrareb%té\l(d\lf n#é{xrl] élgl an&sl,OQ%ﬂ%lquiv.). Once
bubbligielss sityaldd.f2ebro@otpediettoxgcthated P44 g, 61k igrol, 1.10 equiv.) is added to the
- p | A | - - y -
m1xtur§ g& QLFFérdII\IgI(Z ﬁ] %?i(?rg E?egi?p%galrtgé | ﬁfl tzesﬂtn# ws%eg%l%?s Iﬂ)ui?éd 0|n)0 iOOmL of
iced w@tel]_@qdmﬂr)lqte(Bw'(tm digthgl Sharé3 kenlhly | The[organic layers are washed with brine,

. [ -2-yl ) - i - | SQi =] -0 .
died N8B, W RRN O Aol Bf Y M GBREb G BNk OB il e
without fubtheNaIR®@EBiof.0. 64nl) and di oxane (2nL). The crude

product is purified by silica gel colum
chromat ography eluting with 95:5 DCM MeCH fol | owed by
Step 290bro@o @M/ REEPLheThe titl e conpound is obtained after
trituration with a 10:1 m xture n-hexane: DCM (19ng,
3499 . Conversion into thgmpsWate salt, using O 1M
nmet hanesul fonic acid (0} gives the title
conpound as a yellow solid (20ng, 69% . 'H NWR
(400MHz, d6-DMSO) 6(ppn) Bra4 (6H, d), 2.36 (6H, s,

[0034%\];< , m—gr 3]_1?—(20’ 5:‘(%0)9&!1%?[51&%}!1)%12%9 ééls {_?d’ 1(111) chigo%fze’ne (50 mL)

and th¢ dolHjtios )s, heatedﬁ) T101¢, PRA (1085 24) B.1IRG adaﬂeﬂ}d,areﬁjlly aBd T2 b{phidic mixture is

heated (%’15§’C oveﬁ(f%ﬁlgé Sf%& refulgﬁ%nﬁarb S(Iélé 1%%303\:&/ed(t8' IE'?%EJ@I 32935196 szujpernatant
solven( otlofyed, by@mﬁi@@iﬂbr&&mene (15mL) is added to the residue and heated to 150°C for 30
min. ish‘ﬂ][ solv(ent 1§/per hoill fgabn aer tF%}eeg %Waphgae rV]&Iét% .?mglg]rat Bllln Zotl (ggh}?rgmethane
until t}&:rwedmnﬁ aeepcl&ar Tllelrmf?&c(ltﬁm &td’mmbmeth yﬁ&ﬁﬂt@@iﬂ?ﬂoﬁ@m@h@ne afford a
clear 8 llow) 5011%007/(;(')%(:86072% E%ﬁe@%%ou%r?n/ @ ! r% co‘c OO§ g’s?’ Jhe eluent

To'a i On of "2 6Dt eno? y110 gﬁ%y%‘%‘)@?
prov1dem1bb )1tla ¢Dntﬂ>pyndDM§ v{sBus mll))urlas:noiéﬁ Aig BBgen i s added

cauti ously potassium carbonate (9.2 nL, 61.46 nmol,

1.10 equiv.). Once
Step 3. Benzo[b[thiophene-7-carboxylic acid ethyl ester

A\
S
0" O
[00345] 7-bromobenzo[b]thiophene (500 mg, 2.36 mmol) is dissolved in dry THF (5.0 mL)

under nitrogen. Magnesium turnings (530 mg, 2.83 mmol, 1.20 equiv.) are added and the resulting
mixture is heated at reflux until dissolution of the magnesium has occurred. The resulting cloudy
yellow solution is allowed to cool to rt and diethyl carbonate (2 mL, excess) is added and stirring
continued for one hour, when ammonium chloride (10% aq) is added. The resulting mixture is

partitioned between DCM and water and the aqueous layer is extracted with DCM. The organic
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bubbl i ng has subsi ded, 2-brono-1, 1-di et hoxyet hane
(8.46 g, 61.46 mmol, 1.10 equiv.) is added to the
woreoovass®7and stirred for 2h at room tenper at ur BCT/EP®07/055246
fractiohEaH lc&hlﬂﬂed? WaRehnshf %rihé dHQd"B\%g NQ{S*CB aEcPQdEBeré ontb Qiﬁga. Purification
wat er and extracted wth diethyl ether (3 x 50 niL).
by LCTsengot g syl ehekangidichlozmethans he thevilueht dfdrdad, the dl¢ eemenpad as a pale
M 1 Qe afibgrd after solvent removal the title
conmpound~as a vi scous orange oil, used without
further purification. Step 2: 7-bronobenzo[ b]thi ophene
g A= - 2-(2- et hoxyvi nyl sul fanyl ) benzene
Swp4f§%€gg8% éé%;rﬁﬁ%ﬁpg?%génzene (50 nL) and the
solution is heated to 70 (10.5 nL) is then added
carefully and the bi phas I Xpure is heated at 150C
overnight. The resulting rkSsyrup is allowed to coo
down and t he supernat ant ol vent renoved by pipette.
Chl or obenzene (15n) is @dded to the residue and
10034885 2 Tha PRecT e demi nleas TR e AR GTe gk 4 mmob in
metharghil ¢l rolr )oume tsagen €1 0 nubitis hddedh eodivans hydngxsded b @, ©dceay. . ThERelution is stirred

at roong gee]gnﬁl)?rleagutrefo foggé Irn‘i)nn %t \9151%1} }gogrrl a%/l g*?e]desfaep lqasfble%nlt cg)%lsugnetd.h [fgeu %Qction mixture

orang

ord-a OW solu
is adjuSiod e plirlaby edilingnehd rGiassolition, fagd leawectd byithLIACMIS | Hige combined organic
layers %% %(ll:i[gr\glg i %021%181 %g%ifceg% }1? Jteogagt%%)di tPg %t%vclf%%gl’lr}d%g @éfl.eﬂolﬁeseo plg @glﬂr}gg, 59%).
Benzo[ b] t hi ophene-7-carboxylic acid ethyl ester ~ 1 \
S,.0O 1 00345], 7-branmphenzo] b] t hi ophene (500 ny, 2.36
sten 5 PR L PR G TkE. (5. 0 ) under
ni trogen. Magnesi um turni 530 ng, 2.83 mmol, 1.20
equiv.) are added and th supting mxture is heated
at reflux until dissoluti B the nmagnesi um has
occurred. The resulting clloudy vyellow solution is
allowed to cool to rt ar@d dNetthyl carbonate (2 ni,

excess) is added and stirring continued for one hour, .
[0034%hen afnselbign ©ohl prdeltiiadegcagyarbaxybdded. (e mg, 2.84 mmol) in

dichlm&)aﬁlt%ﬁahﬁé (@@natirkzegtsgﬁ@d dtSt anfl ﬂ{iéd'ryi LR0Rd Qetveens Ml,%qu_ilyh) s added.

er and queous layer Is extracted with
followegt @aﬁl\@ (096 mpD @g@l.’yg a3 g@qlgthnc'ﬂ]hg!nzsgkmgg _@5‘5@4‘65 §t1rred at rt for 1 hour.
| : - dr. .
sl SERLS08 P50 RO R MRS M b OIS QU oo
The roggliipgym@yne a3y thiew Hdwtedhwithlivakdr 67 bmdd.rad eotht treugheioyeaytral by adding
he | ; angeqoi -
s fLAGE00 M 114 UG SATRRU 25 0L PR Ol; s o
combingdjagd prigd ovsr N@SOH Foogsagin qfdl.lqisoéx@mﬂrjdgrfe@fced pressure affords the title
AL POPIALE G anbAp 6, 06, S 57l o
aaded sodi um hydroxide (5 g, excess). The solution is

St - er re for, 30 mn, at which
Step 6Ip§0 B;({nfogfnl %b%t%z%?ﬁ?n& 9@2}2@%{5&' aEid" ade

in e ester een consuned. The reaction
m xt ure Br
AN
S
07 "NH,
[00348] A solution of benzo[b]thiophene-7-carboxylic acid amide (500 mg, 2.82 mmol) in

dichloromethane (5 mL) is stirred at rt and acetic acid (5 mL) is added followed by NBS (750 mg,
4.23 mmol, 1.5 equiv.). The reaction is stirred at room temperature for 1 hour at which point LC-MS

analysis shows full conversion of the starting material to the desired compound (79%) and
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is adjusted to pH 1 by adding 6M HCO sol ution, and
extracted wwth DCM The conbi ned organic |ayers are
wo pdovassed2 t hrough a silica plug to afford the PCT/ER2007/055246
dibrorf-nga%orﬁﬁgla@%zl ﬂy RS %’Xeﬁ&ﬁ & %lﬁt@&) ¥ith \%ger (§)91@4}: nemtbfiPePwith aqueous
Benzo[ bJt hi ophene-7-carboxylic acid ""1 ON
potassigm dlﬁlgﬁ@;rﬁ]lloﬂe@; &b Lreiliga bifarbonate.  The aqueous layer is then extracted with

dlCthI%ﬁl@El)QI[ekgnhm Q%ﬁ{ﬂ ng'élﬁ rleg@?é}ﬂé &)m%)ﬁfe&i V&eél%% vABy brl%e Eiﬂ’led over Na,SO,

I's stirred at
and evapirgipd/l Thh P@ﬁ@ dﬂete(lﬂeg pﬁ@ﬁedéoyeBC g DOM @s dgudlyeny tq @ford the title
compo@ﬁj(ge%% white Qblid468mBY4 1 PYF (0. 06 ni), causing gas
evol ution. The resultlng solution is stirred at rt for
1 hour. Aqueous anmonia (10 nL) is then added
Step 7 CﬁkM 95’%#(17);&% 'i’[l?g 2?21’1?;611351%1091 5 b@@zo}@]ﬁz‘? D2 ﬂc@z‘?‘boxy ic ac%dhamzde

evol ut'i on. e resulting mxture Ist hen d

wat er (50 nL), and pH is brought to neutral by addlng
saturated NaHCO3 (aq.). The ous layer is extracted
with DCM and the organic |@yexs are conbined and
dried over Na2SO4. Evaporatign of the sol vent under
reduced pressure afforgg tha\title conpound (81%
pure) as a yellow solid 00/ng, 98% which is used

wi t hout further purifica i ore Step 6:

3- Bronobenzo[thhlophe§ }%arboxylic acid amde Br |
\' S O NH [00348] A sBl utGn of

[0034glenzo[ R] %o?dh% O%S?Eﬁ?fngs%llz@ﬁﬁﬂlhpe etl% ?oxy?lc at(:Sdr E}Ilélgg :’ROO me, 1.18

mmol)andioaaet(b (tnL’:)Gs dirfe8 unde) nitegad dEiddﬁpQClz(]{Q&adlgbymNB@ patadium acetate
t
@30 02 R ek Rty R TR TR gt e ar e

and thanattsiis haldnows 8D dndcoinvé bsermghtofThb h&uBﬁlgbtamgtgsuspensmn is diluted

. e the..desired ¢
with oSl S0 6T RO ae o BRI e Reibyidp vsed im the
next st¢2dMout fBerrpadfi¢ation i s diluted with water (50 ni),
neutralized with aqueous potassiumdisulfite,
foll owed by sodi um bi carbonate. The aqueous | ayer is
Step 8t BEB-(@Mor@etied-yhphdnyladinohf O, ofwetzbia)ies-afpslazine - bk d/bfigophene-
Zcm%qéz ﬁé | ayers are conbi ned, washed with brine, dried
6 pAS and evaporated. The crude material is

purified by LC using DCM as the&iigﬁnt to afford the
(
2

title conpound as a white soli 0 nmg, 41% . Step
7. 3-(4, 4, 5, 5-Tetramet hy N ] di oxabor ol an- 2
yl ) benzo[ bJt hi ophene- 7- cai c acid amde O B-O
S 0 NH2 [00349] A sol ut Hyn ©

3- bronobenzol[ b] t hi opheneA{- ¢grboxylic acid am de (300

ng, 1.18 nmol) in dio ne‘($>nL) is stirred under
ni trogen. Pd(dppf)Cl2 ( NgN 3 nol %, potassium

acetate
AN
S
o NH,
[00350] This compound may be prepared using the methods as described for Compound 120,

Step 4. 'H-NMR (400MHz, d;-DMSO) 8(ppm) 3.19 (4H, br s), 3.76 (41, br s), 5.70 (1H, d), 7.12
(20, m), 7.43 (10, 1), 7.63 (1, br s), 7.76-7.80 (21, m), 7.92 (1H, d), 8.03 (1H, d), 8.21 (1L, s), 8.28
(10, s), 8.6 (11, s), 10.09 (1FL, s). LCMS: Rt = 1.01 min (95%), m/z (ESI) 472 (M+H)".
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(230 ng, 2.35 nmmol, 2.0 equiv.) and
bi spi nacol at odi boron (450 ng, 1.77 mol, 1.5 equiv.)
w@e@7asklerd, and the reacti on is heat ed t o 80CPEMEP2007/055246

Com g5l S5 A G AT i

yubﬂ@@hhbwphﬁﬁéﬂdedﬁhc%%%mmnkto afford an oil that is
used in the next step without further purification.
Step 8: 3-[8-(4-Mrpholin-4yl /fy
phenyl am no)-[1, 2,4]triazol of
bJt hi ophene- 7-carboxylic_aci
I[ITN_, N> S O NH2 [0035
prepared using the ne

5-BMJpyrazi n-5yl ] - benzo|
de ~O NJ HN NN

i s conpound may be

s described for Conmpound
120, Step 4. 'H NWR OMHz, d6-DMSO) 8(ppn) 3.19
(4H, br s), 3.76 (4HN 5.70 (1H, d), 7.12 (2H
m, 7.43 (1H, t), 7.68_( HN>br s), 7.76-7.80 (2H, m,
7.92 (1H, d), 8.03 (1HY d), 8.21 (1H, s), 8.28 (1H
s), 8.6 (1H, s), 10,0941H s). LCVS: Rt = 1.01 nmin

95%, mz (ESI) 4 +. 87 WD 2007/ 138072

PCT/ EP2007/ 055246 tpound 81:
3-{8-[4-(4-1sopropyl p{ perazi n-1-yl)phenylam no]-[1, 2, 4
] triazolo[1,5-a] pyraZi N-5-
yl } benzo[ b] t hi ophene=7-carboxylic acid amde N N HN

[0035 N 1 1riNs corouRi m %%eﬁa@&ﬁﬁ% mldtos Werﬁ@)ﬁm &md 80, using

pre pared usi ng ods as descri bed for Conpound
(5-bromg|j lﬂgl]trlazolo[l 5- a]pyrazm—8 -yD-[4-(4-isopropylpiperazin-1-yl)-p nyl]amme 'in the final

step. UEAIROI002 ndn Ak4) AZAES]H 51 dnalpyr azi n-8-yl)-[4-(4-isop
ropyl pi perazin-1-yl )-phenylian1ne in the final step.

LCVS: rt = 0.94 min (95 %9, nmz (ESI) 513 ( M+tH) +.
Comp&ﬁﬂpgyn@ ? 4- (4 Isopropylplperazm- -yD)- phen?/lamlno] -1, 2 4]tr1azolo[1 5- aE)yrazm-
3%4 4- 1 sopropyl pi perazin-1-yl)-phenylam no] - [
'yl}l’}’rél‘}'PTzr )Z'Eﬂﬂéﬁ[nl’l 5-a] pyrazi n- 5-yl }pyrl di n- 2-yl ) net hanol

Step 1. S4-BRonb-2-MembipiRmR- NBLdy| pyri di ne-1-oxide Br N 6-

Br

~Z

[00352] A solution of 4-bromo-2-methylpyridine (5 g, 29 mmol) in DCM (20 mL) is cooled to
0°C and m-CPBA (7.55 g, 43.87 mmol, 1.5 equiv.) is added portionwise over 30 min. The ice bath is
then removed and the mixture is allowed to stir at room temperature for 3 hours. The resulting
solution is diluted with sodium bicarbonate (sat. aq.) and extracted with DCM. The organic layers are
combined, washed with sodium bicarbonate (sat. aq.), dried over Na,SO,, and concentrated under

vacuum to afford the title compound as a pale orange oil which is without further purification.

Step 2: Acetic acid 4-bromopyridin-2-ylmethyl ester
Br
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[00352] A solution of 4-brono-2-nethyl pyridine (5 g,
29 mmol) in DCM (20 nL) is cooled to 0OC and m CPBA
W@ 2003835972 43. 87 nmol, 1.5 equiv.) is added porPCDRPZ0SB055246
ver 3 V, .
100359 2 ur 20 PRI of AP A R P E b B E Lo BTRLRES B pii o pem 0
mL) ishddadsicetithrehydeidel (¢ mh)y The ahixtwiegnstirsd di loomeemmiratire §adihenm and then
heatedgalljt geg'lr’l]l? %@%&%ht( S'ﬁ{e soﬂlgnt) 1s %}90 g&%{}\%g I\]lgcgulw atnE @S oc‘gﬁlﬁemgdu"t is filtered
throughp @iéipdald%t@tlwwtth D@M fp,affdlrdl thaitittpveemp i@ 8O oramgy oil (815 mg).
concentrated under vacuumto afford the title
conmpound as a pale orange oil which is w thout further
purification. Step 2: Acetic acid
Step 3.4ddgtioeirp§(4. 49, ﬁl«?myleﬂﬁf A 2] digxaborol@y-2-yiNpyQdint 3-yimeyhyIggieAND
2007/ 138072 PCT/ EP2007/ Q55246 [00353] To a sol ution
of 4-brono-2- et hyl pyr i~y -oxide (4.00 g, 21.40
mol ) in DCM (20 nl) ig) added acetic anhydride (6
m.). The mixture is stirred at roomtenperature for 1
hour and then heated at #eflux overni ght. The sol vent
is renoved under vacuumfand]the crude product is
filtered through a sili g7plug, eluting with DCMto
afford the title conmpound as lan orange oil (815 np).
Step 3. Acetic acid 4-(4, 4,(%, -tetranmethyl-[1, 3,
2] di oxaborol an-2 yl) pyridin-2 net hyl ester 0,B, 0 (
1 NO-~r O [00354] A solution of acetic acid
[00354]— br omapytutidh 0f Zeeyit meitl Riyroresyeidin{B Oty e&rl(g)(mmgl 3.49 mmol) in

s QST ST L FAES! o810 9960 TSR GE, 10
10.5 b 3.0 3qudv. papdi bisp)na_&ﬂﬁiodhb@pm (la304, ﬂlﬁdnin@l‘ o5 dgiiv3 3regadd_ed, and the
el S o A DA B EEFLRD.
througB ldSlpe asd armcérdradd luddee dasiutnhto EMd 44 bit eiaed usédhihatighext step without
furth t % and concentrated under vacuumto afford an oil

erpﬁlg “4'8"ysed in the next step wi thout further

purlflcatlon Step 4. Acetic acid 4-(8-[4-(4-isopropyl
per az

Step 4 ﬁlgﬁsﬂ Iﬁ{l ﬁé%ﬂ[ z?p 4c1ply{, ]flggfg;fu&—ffl)gﬂhs@%w%%] [I’4 2,4]triazolof1,5-a]pyrazin-
5y} pljyuz}zpy}rlmdhﬂeﬂw rret hyl ester N NHN NN IIN_, N N

[00355] A suspension of  (5-bromo-[1,2,4]triazolo[1,5-a]pyrazin-8-yl)-[4-(4-isopropyl-
piperazin-1-yl)phenyl]amine (300 mg, 0.723 mmol) and Pd(dppf)Cl, (59 mg, 10 mol%) in 4/1
dioxane/water (5 mL) is stirred at rt and potassium carbonate (200 mg, 1.45 mmol, 2.0 equiv.) and

acetic acid 4-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)pyridin-2-ylmethyl ester (300 mg, 1.08

&9



O/ 0 [00355] A suspension of
(5-brono-[1,2,4]triazolo[ 1, 5-a]pyrazin-8-yl)-[4-(4-iso
w@e@pABso7pi per azi n- 1-yl ) phenyl J am ne (300 ng, BCTRB2007/055246
mmol, 'I‘"SDéq)nvg r&% alag&id ﬁ’ﬂg 1)e g(rélgtu@ls hgaQedrgP%% o‘v&n;gml The resulting solution
di oxane/ wat er I's stirred at rt and potassi um
is partgiapdsopriiyeen (dm@rmtha.ne 48d wist, and e @gamio/layer gy doncerrated conto silica
and puﬁ%k(ﬁb}g(:({hﬁnn céoéat% gﬂh§m/f]f§bl\/[/ﬂ@eéHﬁlo afford the title compound as a yellow

di oxabor ol an- 2- I n-2 ester (300 ng,
solid. 1.CHE: 8o=0Dspod 01?@8@775214@@&%%2007/ 055246 mmol, 1.5
equiv.) are added. The resulting m xture is heated at
85C overnight. The resulting solution is partitioned
Step 5hét-Webh(Ydsenonyivareetzitahel) ey lneiv &/ 1 2affidtiardiel | ragariain-5-yl pyridin-
2meQ@M%q is concentrated onto silica and purified by
col umm chr omat ography (98/2 DCM MeOH) to afford the
title conpound as a yellow solid| LCMs: Rt = 0.78nmin
(100%, mz 445 (MtH) +. Step

(4-(8-[4-(4-1sopropyl pi peraz Ré?

yl ) phenyl am noJ-[ 1, 2, 4] ) 1, 5-aJpyrazin-5

yl }pyri di n- 2y|)nethan9fitﬁzN HN NN IIN , N NOH

[ 00356] Acetic acid HN{

8-[4-(4-isopropy|p|ﬁ zq@ 1-yl) phenyl am no]-[1, 2, 4] tr
i azol o[ 1, 5- a] pyrazi'n-5Fy :}pyrldln 2-yl met hyl ester IS
stirred at roomte e overnight in 10 nL of a
1.5 M solution of potassium carbonate in nethanol.
The pH is then brou to neutral by addition of 10%
aqueous citric acid@andithe mxture is extracted with
DCM Purification by NC Using 98/2 DCM 2M NH3 in MeOH
as the eluent provides tRE title conmpound as a yell ow
powder (40.3 ng, 12.5%over 2 steps). 'H NVR (400MHz,

[0035616- DVE®yetB( ppuid  U- {82[4((6hk0pf6bylp@er3ﬁn(l1}Iﬂphéﬁylanﬂnﬁlpl,2,4}tl;iazolo[1,5—
a]pyra%{ké g)l}’(pzaﬁ]l%%)-)’slr%glthél fst?r ggfnzf%q_?t r?é'n teglpi j_‘fu(ej_?-‘fe ’%;!’81 OE%L ofalsM
solutlo(lﬂﬂpotﬁ@slunsceﬁﬂonétlhh meda)anolSTIYe%)H IsHherBroudh® tDfeulrdiHhy &dition of 10%
aqueowﬁﬁg aﬁé’ alght%e mlxture 18 g:xtracte witWI%Cl\gl.E[%r?ﬁceﬁﬁ)g bgrwa_%s-%-rig 98/2 DCM/2M
NH; ir] MreQM-ak siepih@pyprpiiparthdiite dnipbijphg nylellow povddr4nyr ag ol2:#44 over 2
steps). N%M{Rl\@&?@% 'y %%\/?A(%[S%ppm) I%]ZQXI& an%)l E 3?(}% ]m)a{%(p (e4HNbr nIIS 3.10 (4H,
br m), 4.65 (2H, d), 5.51 (1H, 1), 6.96 (2H, d), 7.84-7.89 (3H, m), 8.11 (1H, s), 8.17 (1H, m), 8.61 (1H,
d), 8.73 (1H, m), 10.08 (1H, s). LCMS: Rt = 0.78 min (100%), m/z (ESI) 445 (M+H)".

Compound 84: [4-(1-Isopropylpiperidin-4-yl)phenyl]-[5-(1H-pyrazol-4-yl)-[1,2,4]triazolo[1,5-

PN

a]pyrazin-8-ylJamine

90



90 WD 2007/138072 PCT/ EP2007/ 055246 [00357] This
conpound may be prepared using the nethods as
walemensdoerd f or Conmpound 92, using pyrazol e- 4- POT/BP1007/055246

[0035?‘]8',3d ( 'I\A?ﬂ?tcgrgpoégd lrn%g p%al%d %gméntﬂg ngechQoQis % déﬂ:&be@l%ﬁj éompound 92,

using pyrezBle(dgbofehid wohin ooy #plodSaRt G8Amin (1@, dizZr(ESD ¢RI TD) -
[1,2,4]triazol o] 1, 5-
a] pyrazi n-5-yl ) furan-2-carboxanm de Step 1:

Compdurisy 8rroh-@Bt(p-d4rIspp oy lpipey die-1- abpxridim3eidamiBp)-[162,4] triazo MH2S-
[ ution of
a]pyra%n%'ﬁé@?%ﬁ%%?;&?’éﬁnagcar boxylic acid (7.79g, 28.85mmuvl)

Step 1§ BN an{21@0mix)/ici agidagidéd zi nc dust (2. 29g,
34.62mmol ) in small porg.ions. The reaction mxture is
stirred at roomtenpera e for 7 mnutes then
filtered over celite andl 8Hai t h wat er and 2M HCl .
The filtrate is acidifie® tolpH 1 using conc. HO and
extracted with ethyl acetate PSX) The organi ¢ phase

[00358]S \’Va‘{f@%%l%&nrbfﬁrﬂ &‘i@pon%rﬂuﬁg 2‘%\&%x%%% (7. fw% bk %B'ﬁglofi}%'NmOH
concentrated in vacuo to %I ve an ol |l (4

(100mb pisiagdilqdi zane dypt S28nditgmmelgn yealapeipase Te |r¢aat10r\/mixeﬁe jsgtirred at
room ﬂ(ﬁ!ﬁ’lﬁgaﬂﬂ{let fgpwtrnlfld’ﬁés tﬁ&lr ﬁl@éf'éd SVef @&itéjghd LA3PRHm Fagr §1§H qu HCIL. The

1mol ) di ssolved in thionyl chlorid
ﬁltrate(lmp@gid)to aHd wee |0913@eHCI ngrextradirguvith e @qetaﬁee(ﬁisx/ i g Otgh@c phase is

washe@@ktﬂ gﬁﬁe e dREURA §(b4§ ﬁftl%&ﬁq{i@cdngen%t%§w ya@ﬁo ﬂO%lVC an 0;_é4 .96g) which
di chl or onet hane i 5mL and a sol ution of

solidifigh ey g#nelingBe vy a paitgediddvhigthie u?ﬁéa@ﬁlplﬁﬁurrhemqy’tf@atwg
[0035§|\lt irr e@h olill ?@g@cgégggﬂ‘gﬁ% l[ér(ﬁssr)lggd ih tﬁgﬁl'chfogﬁélglgé%ﬂj‘QHd refluxed

IS a e reaction stirre i
for 1 hedd| fbft%mam\@ng the splgent ‘ﬁh\@cmﬂhv eastdug & displyeden dighlarermeibane (75mL)

and a %&%&%& Ofiﬁﬁlgi 1@%36 1nt @gﬁ'ﬂf Et I 0 141 a(ﬁleéohﬂé 'regtgtloglfm&ﬁltre 18 stlrred at room

asli C SO IS extracte usi ng et
tempergiet fr @ ho8x thent33ee abMIi:rénilb spaldedandahe reactzpmestighed éd additional 2

hours. gl‘h'% OIQ/Ql‘?'%em%q P c?gﬁdrtﬁé r%gdﬁer{alééﬁ%g QVlthPléBqu?]nC(gtsiatpﬂaIQ@O} The

i ca gel columm chromat ogr aphy ting w .
basic sgjugonyis gxtragfed usi0g 49yliacetete KK, the emzbined peganio|layarnags dgd over MgSO,4

and coﬁge?l{rétgd 91C\Ja?u afﬁlfrf? Egﬁ)ntbQ%lﬁcé %é%oﬁﬁﬁ%%t&gﬁap@ elugggo/@vith a mixture
of (50:29: él) oA Beptand: mﬁm@umleyhrem‘cam i aff@d& b fide enainguihil de. 2264)0

O B O H2N O [00360] 4-Brono-furan-2-carboxylic
acid amde (1.2g, 6.32mmol ), bis(pinacol ato)di boron

Step 2(41( 45.95 T@trcgnémt[)l) 3 2]%9)%1%‘?«99); 2%9 é%ﬁglcg )fﬁ%%z A KOAC

18 are suspen 20m.)
purged with nltrogen for 5 utes and then heated at
90C overnight. The solvent i/s| renoved in vacuo and
the residue partitioned bet%geh ethyl acetate and

wat er. The aqueous layer is |extracted three tines
with ethyl acetate and the g¢onbi ned organi c phases are
washed with brine, o

N %\

O
[00360] 4-Bromo-furan-2-carboxylic acid amide (1.2g, 6.32mmol), bis(pinacolato)diboron
(1.76g, 6.94mmol), PdCLdppf (0.154g, 189mol) and KOAc (1.85g, 18.94mmol) are suspended in
dioxane (20mL), purged with nitrogen for 5 minutes and then heated at 90°C overnight. The solvent is
removed in vacuo and the residue partitioned between ethyl acetate and water. The aqueous layer is
extracted three times with ethyl acetate and the combined organic phases are washed with brine,
filtered through MgSO, and evaporated. The solid residue is triturated with hexane and dried in vacuo

to afford the title compound as a solid (0.984g, 66%).
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filtered through MgSO4 and evaporated. The solid
residue is triturated with hexane and dried in vacuo
wo eooafissord the title conpound as a solid (0. 98EQI/EBRNG/055246
91 WD 2007/138072 PCT/ EP2007/ 055246 Step 3:
4-(8-(6-(4-1sopropyl pi perazin-1 yl)pyridin-3
Step 3\-@nfOr(YsopropPipwerapind pdloefidin-S-v&ypy d 7. ﬁﬁ]tﬁazolO[ 1,5-a/pyrazin-5-
yumthg&M&ggm carboxamde JN~- NNJ H NJN N--N O
f00361] Thi s conmpound nmay be prepared using
nethods as descri bed for Cbnpounng, step 4 using
5- br ono- 8- (6- (4-i opropyl pi eraziy yl)pyridin-3-yl)-[
1,2,4]triazolo[1,5-a]pyra ‘ m ne (60ny,
0. 144mmol ), H\N@
4-(4,4,5,5-tetranet hyl - Q\Tg,Z]dioxaborolan-2-y|)-furan
- 2- carboxyllc acid am de [ (59ng, 0.26mmol ), and
Pd(PPh3) 4" (42nmg, 0.036myol ) in 1.5M Na2CO3 (0. 8ni,
1.15mvol ) and di oxane m.). After evaporation of the
solvent the crude materjial is purified by silica ge
colum chromat ograpRy<using DCM fol | owed by 97.5:2.5
and 95:5 DCM NH3 (7M k' MeOH). The t|tIe conpound i s
obtained as a yellow solid (30ng, 47% . 'H NWR
[003611400MHEDIs d@npVBOmap bp pitpardd OHg @kpds @ desoritmd for Gonpound, 6, step 4

using m 5- bl?o(nz 08 ?(b(4415(§p1(§_[;¥1p?era B ﬂ;l)[éléitﬂ'n 3”%129[162 ﬂ@w&éﬂ)‘h Sd'c)]pgyrazm 8-amine
(60mg( _(])_|-1-|44r@{§91 ), B4, $ ]_qqamgt}lyl 3. 3Q$dl@ggbprog1§1 2- }8) fpgm(Zj_qqrbogyhc acid amide

(59mg,( 82&%1&/1@%15' art) Pd(ﬂ' é?)3(4%1%1%' 0. §§6mmd+)ch451 sKit Ng&ﬂ;b%mr% 1.15mmol) and

dioxang g@%) /hftq e(v@)atmn@f the Wp]ppm: t @fer% is purified by silica gel column
chromé‘toérgp s{n? hENA piroﬁWédplb}pW 33| I5 rlll’l% 935]5) ]ﬁbﬁﬂw{ G h/[e%)H% 4The title

triazo 5-al pyrazi'n-5- uran- 2-car boxam de S
Compomnd s-obgwyed @pylyellm( #lidi (3 Grag, ﬁﬁ%ﬁry H-NMB &0 tHre dyYDMSP) 5mpm) 1.05

(6H, dé\?zﬂ z[zsgoiﬁzﬂn 1507032 %}_‘Iéﬂt g ff (4% &é%‘b’oo(”iﬁ @?zg%%ﬂﬁés), 7.91 (1H,
9, 799 b g, 85 SiEhol) SaHdIWS((THSSg$ T5a2RBE) (Hh.e). 10.03 (IIL 5).
LCMsa?\‘E'%% J‘f)erl%cm/z gﬁcﬁ‘ 4?&“('1\% )8 iEMsr &4 zaf4n£19‘(’d§’% ), /7 (S 448

overni vent 1's renmoved
GM+thd the residue is partitioned between Et QAc and
water. The organic |ayer is washed with brine, dried

over MgSO4,
Compound 88: 4-(8-(4-(4-Isopropylpiperazin-1-yl)phenylamino)-[1,2,4]triazolo[1,5-a]pyrazin-5-

yhfuran-2-carboxamide

Step 1. 1-Isopropyl-4-(4-nitro-phenyl)-piperazine

Y

N

[

N

NO,

[00362] To a solution of 4-fluoronitrobenzene (5g, 35.4mmol) in THF (50mL), 1-
isopropylpiperazine (4.54g, 35.4mmol) and K,CO; (7.35g, 53.2mmol) are added. The reaction
mixture is stirred at room temperature overnight. The solvent is removed in vacuo and the residue is
partitioned between EtOAc and water. The organic layer is washed with brine, dried over MgSOs,
filtered and concentrated. The crude compound is purified by silica gel column chromatography using

99:1 and 98:2 DCM:NH; (7M in MeOH) to give the title compound (8.2g, 94%).

Step 2. 4-(4-Isopropyl-piperazin-1-yl)-phenylamine
92



filtered and concentrated. The crude conpound is

purified by silica gel column chromat ography using
w®2001/138002 98: 2 DCM NH3 (7Min MeOH) to give theCT/EP1087/055246

conmpound (8.2g, 94% . Step\T/

4- (4-1sopropyl - pi perazi n-1-yl)-phenyl amne 92 WO

2007/ 138072 PCT/ EP2007/ 055 4? Y (N N NH2 [00363]

1-1sopropyl -4-(4-nitro-phenyl) - pi perazi ne (8. 3g,

33.2mmol ) is dissolved in (120 mL) and tin (I1)
di chl oride di hydrate (37.4 0. 165np1) is added. The
m xture is cooled using a ter bath and conc. HCl is

added (36nL). The reaction IS stirred at room
[00363enper &ﬂS@pﬁ)p}d\#bﬁﬂii‘gdﬂbheny]é\ﬁ)tpm’azine ®9g,NTP. 2neolimed asodted in MeOH

the sul.t ol.utio b i,ng -conc. NaCH .
020 s ol 5 R0 R (0B B B, 1 it R Poted i
“mmrbmhemiéﬁm)Hﬁhﬂzﬁ&ﬁl@ﬁ@ﬂhlThdEW@mS1$ﬁﬂﬁﬂmedmndwm@dmmmannght
After r%{%%nég th8 met[harrllog tP% re a(r:rg% %E[l%ltl %CL&SIPI%C}/ 1?‘sc1:n% conc. N%Bho(li) ltlrI The water
phase {5 5xthctR[fmlt|hli,1€ﬂ1y4]:merl (a)z)@hd) fhi or@ﬂﬁ\lzply‘lrs azibingl, dried over MgSO,, filtered,

1) ~[4-(4-]is era J phenyl]-am ne r-

mem%ﬁkdkﬁ?& @gﬁﬁﬁxﬁ$ pm@é(?ﬁ%§é % Thi s conpound may

be prepared usi ng nmet hods as descri bed for Conpound 6,
Step 3 ?—gg)mjbt{ r]g Flf%)l%[ 1 Zf] &{]{ngrgZzl% fg 6}? { 4- é4 ZSfpm{gyl fzperazz 21 dyl)—phenyl]—amine

7.20mol ), 4-(4-isopropyl-piperazin-1-yl)- phenyl am ne
(1.89g, 8.62mmol) and N, N-di f'sopropyl et hyl am ne

(1.88n, 10.8nmmmol) in 2- I (30nL) are stirred
at 95C overnight. The ti compound is isolated after
trituration with diet ether and petrol eum et her as
a grey solid (2.59q, gg@%f Step 4:
4-(8-(4-(4-1sopropylp %ln 1

yl ) phenyl am no) -[ 1, 2, 4Ltr|azolo[1 5-adJpyrazin-5yl)fura

n-2- carboxamide N HNN/ N,NN O O NH2 [ 00365]
[00364]hi s cOhipoemgbundinaipbe pregpar lsdlgumﬂtl’mgs nedeboibsd &s Compound 6, step 1,

using %,g—gi[)rlo?n%(—j[l,ggﬁtrigz%mfﬁg —re]lﬂ)yrGaZingt &%, 47.20mm01), 4-(4-isopropyl-piperazin-1-yl)-
phenylamine (1.89g, 8.62mmol) and N, N-diisopropylethylamine (1.88mL, 10.8mmol) in 2-propanol
(30mL) are stirred at 95°C overnight. The title compound is isolated after trituration with diethyl ether

and petroleum ether as a grey solid (2.59g, 87%).

Step 4. 4-(8-(4-(4-1sopropylpiperazin-1-yl)phenylamino)-[1,2,4[triazolo[ 1, 5-a]pyrazin-5-yl)furan-2-

carboxamide
e
jo e
HN
NQ\KN
v
N
\ o]
O
NHz
[00365] This compound may be prepared using methods as described for Compound 6, step 4,

using  5-bromo-N-(6-(4-isopropylpiperazin-1-yl)pyridin-3-y1)-[1,2,4 Jtriazolo[1,5-a]pyrazin-8-amine
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usi ng
5-brono- N (6-(4-iopropyl pi perazin-1-yl)pyridin-3-yl)-]
wd 2®74340r1 azol o[ 1, 5- a] pyrazi n-8-am ne 93 WO PCT/EP2007/055246

(80mg?@@ﬂn§1§5§0212(4 @TJ AT 1?55%}%&){3]‘0@&5@2 yg fgt%mgl)ooxyhc acid amide

etranmeth
(101mg; (b‘i@abmlbla%}?(ﬂl’lifhsy-@%m&ﬁ 023Ie@©b@xill5McN9a@Dd(aa}ﬁld1é3mL 1.71mmol),

and dléﬁg%/{ﬁgn%o Tﬂg u@iﬁ dff%@ % 3‘? qgiE(F &gglﬂca(%@?{:@umrg clgﬁmla[)hyl dluting with
[

di oxan
DCM 4ngipl7 3 DO NIE( Mﬁ‘@&{)ctTh@ tstlem@mpewds is9lated pfics a‘ltgréhon with dicthyl

r I t
ether D?:IL\‘AME&B@}??(I\DA@@R&%E%%M tlf}ehﬁélés %t% Wt ulgmg W&Qnegglfo?’nc ac(ljd m MeOH

| . conpound Is Isolate
®1W9@ﬁbbﬁﬁwkﬁ%ﬁﬁbwpmhmmm@haaﬂ@(ﬁ?m@ et her (35.4ny, 429%.

B, PARE Iy TS, 2yl gy, 00 oo

m), 3.58 (BHemtdr&SdaHdd)aEO%a(Qébki) d. 6(135%@ S), AOMINRL (M0 8NP 1 H, br s), 8.22 (1H,

), 8. 7(? @gﬂf@gz gﬁg%mf %éﬁ?,zt&l@ﬁ'"lo ) (gggg 5[((%1%5' II%SQ oéﬁgg@x&/a 9% apcr)

447(MJI+)H)709(2H d), 7.61 (1H, br s), 7.94 (2H m), 8.00
(1H, br s), 8.22 (1H, s), 8.76 (1H s), 8.82 (1H s),
9.27 (1H, br s), 10.02 (1H, s). LCMB: Rt 2.02nin

4% : .

Complift, B -0y daihafiTofon SRRBII Btogpiof s s-ypyracin-s
yu4h@phwmﬁzmﬂnﬁﬂﬂ5uulpyﬂa2|n-5- yl } -t hi ophene- 2- carboxylic

acid amide N HNJONN IINN S O H2N [00366] This

conmpound may be prepared using the¢ nmethods as

descri bed for Conpound 92, [

2- (am nocar bonyl ) t hi ophene- 4xbogonic acid in step 4.

LCMS: Rt 0.94 nmin (100 ESI) 462 (M+H) +.

Compound 90:

(4-{8-[6-(4-Isopropyﬁ i perazin-1-yl)pyridin-3-yl am noj

-[1,2,4]triazolo[1, g& N

a] pyrazi n-5-yl } pyri dj

PCT/ EP2007/ 055246 N

[ 00367] This conpoun

met hods as descri be

) met hanol 94 WD 2007/ 138072
HN\ NN ITINN NOH

may be prepared using the

r Conpound 83,

[00366] This compound may be prepared using the methods as described for Compound 92,
using 2-(aminocarbonyl)thiophene-4-boronic acid in step 4. LCMS: Rt 0.94 min (100 %) m/z (ESI)
462 (M+H)'".

Compound 90: (4-{8-]6-(4-Isopropylpiperazin-1-yl)pyridin-3-ylamino]-[1,2,4]triazolo[1,5-
a]pyrazin-5-yl}pyridin-2-yl)methanol
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usi ng
(5-brono-[1, 2,4]triazolo[ 1, 5-a] pyrazin-8-yl)-[6-(4-iso
wq»rzamp)ykqnmper azin-1l-yl)pyridin-3-yl]amne in SPEPEB2007/055246

LCVS: Rt 0.71 min (95 %9, mz (ESI) 446 (M+H) +.

Compound 92

5-{8-[4-(1- Isopropylplperldlp/Zmy henyl am no]-[1, 2,4

] triazolo[1, 5- a]pyra2|n N\/J

yl}-2, 3- dlhydr0|30|ndolt Ene Step 1:

1- Isopropyl 4-(4-nitrQ | )pi peridine NJ," Q2N \

[ 00368] 4-(4-Nitrophenyl)piperidine (250 ng, 1.21

nol ), K2C03 (170 n§,~ nmol ) and 2-i odopropane

(240 L, 2.4 mol) ang syirred in acetonitrile (3 nlL)

in a sealed tube at T70CNor 45 nin. The nixture is

cool ed and the sol ve renoved under reduced pressure.

The residue is part|itijoned between DCM (20 nmL) and

water (5 nL), the | ayg are separated and the DCMis

washed with water (5 nL)yand brine (5 nL) and dried

over MySO4. Evaporation of the solvent affords the
[00367] t | f- THEROMAENG 30 bﬁg)}ep‘d\ﬂia-ﬂ I@Elné ﬁleliﬁtlﬁlﬁbdﬁ\/iai battibefl Yot d@fipound 83,

. purjfic |on sopr opyl pi peri

using yk%-%sfﬂ@ﬁ aﬁitﬂ@fq’ffommyr[aaéﬁ@éa Lo d&ﬁ%’ﬁ@l’f@é 6 w&pm%ﬁtyﬂamme
in Step 91 MENISTRt =00 B7mikl95 %), 2./ 5344800kl % Pd/ C (38 ngy, 0.03

nmol ) are added to a sol ution of

1-isopropyl - 4- (4-nitrophenyl) pi peridine (180 ng, 0.72
cOmpaﬂmzi Y2:i 5-{8-Ft-@isdpkOpyThiperddid-4L I hBA A G| -[152,4) 1260 138-a | pyrazin-5-

eflux, for 3 h. After cooling, the mxture is filtered

ﬂ}23ﬁﬁpﬂﬁﬁﬁm8@ﬂ4ﬂ§wand the solvent evaporated. The residue
Step 11 BIsb@@p3QuviechphényDopbAdte nL) , dried over 95 WO

2007/ 138072 PCT/ EP2007/ 055246 MgSO4 and the sol vent

evaporated to afford the desired conpound as a pale

yellow solid (113 ng, 0.52 ich was used

wi t hout further purification|, Step 3:

(5-Brono-[1, 2,4]triazol Jpyrazin-8

yl)-14-(1- |sopropylp|p n-4 yl)phenylJamne N HN

N N IINN Br [OOS?@&NN Di isopropylethylanine (200

m Xt ure

100368k oy BB TADMPTEYIEY B bt FEe)2 g Hgt1 74 7. hrbmymoD and
2- 10d0§r@9an5 (§4'Od11Lb r2Q|mﬁm[)9 a?ea 54111{3&1 irPBloBitrie P mB) BYA R&ledQibt 48020°C for 45

nmol ) nm.) and heated at reflux for
min. gl%e Han'EPHi‘elsn?q@%egr%ldl tlge é%?@dem‘é‘ﬁd 1%114@‘ gegpc\u;grﬁressure The residue is

pamu&lwpmv@etnqabm@t%u mbm&l (PHES I 18y Lardfdp@addd afi the DCM is washed
is s partitioned betwee

brown solid DCM
with W(a‘go (%11_1’4 ) amMbbrnst(e rml() zigd Iq,ﬂsd osH MO+ | gy@ogmg]? gf the solvent affords the

title conPPRIABELmg)MAfCIOK daQivathPit a3 el purtRahad W th citric
acid (10% ag., 3 x 25 nL). The conbi ned washi ngs are

extracted Mﬁth DCM (25 nL) and then nmade basic by
Step 2281 kb 95p Shianfid® M Xture is extracted with
chl ég }ggynL) anéﬁthe

PN

H,N

[00369] Hydrazine (35% by weight in water, 0.67 mL, 7.2 mmol) and 10% Pd/C (38 mg, 0.03

mmol) are added to a solution of 1-isopropyl-4-(4-nitrophenyl)piperidine (180 mg, 0.72 mmol) in

EtOH (10 mL) and the mixture is heated at reflux for 3 h. After cooling, the mixture is filtered

through celite and the solvent evaporated. The residue is redissolved in DCM (25 mL), dried over
95



conmbi ned extracts dried over MgSO4 and evaporated. The
crude product was purified by chromatography on
w@edorazsogel , eluting with 5% - 10% MeCH i n DCMPCDEP2007/055246

MgSOagﬁcpﬁlg S&lb&lt g@a%'olraﬁeq tﬁ gfm‘al'fﬂeddesn&pgl{l?& naLed é% S/Qlotxhs%hd (1 13 mg,

ting aniline. I's was recry [ised From
0.52 n@fOﬂ)o*ﬂnlcltm upagrveithopt fugher peifpseiiond (110 ng) . [00371] Th| s
material may be used to prepare
5-{8-[4-(1-isopropyl pi peridin-4-
Step 3yPYBspraed, éfi‘dﬂﬂ@})loz’g Palaci el ol of ! ¥s@rady pipeidin-Birg eyl /amine
3-di hydroi soi ndol -1 -one in a fashion anal ogous to
step 4 as described for Conmpound 79. NJ," HNJO N N
I[IN.,N NOH LCOVMS R 0.9 ' 100 %9 mlz (ESI)
468 ( +H+. 96 WO 2007/ 138Qk2 PCT/ EP2007/ 055246
Conpound 100:
1-(4-(5-(1H Pyrazol - K 1,2,4]triazol o[ 1, 5-a] pyrazi
n- 8- yl am no) phenyl ) pjperazi n-2-one Step 1: 4-(4-Am no
phenyl ) - 3- oxo pi per N.-carboxylic acid tert-butyl
ester O boc NJ H, >2] A suspensi on of
p-i odo-aniline (918ng 4'%nnn|)
3- oxo pi per azi ne-|-caBboxylic acid tert-butyl ester
2mol ) (IR 2R)-c cIohexane 1, 2-di am ne
[0037éb OSr‘r’N N- @1lgp2%]et§1ylamg§p(ﬁg q mo@els added to a mixture of 4-(1-

isopro J;l'(g &ﬁgr-ﬂy%m& @ngl Jﬁéc% (rﬁ-m&l?gandz 5%4(1?15@1]11)) 11,0 4]triazolo[1,5-

xane ép H%gd With nitrogen for mnin a
a]pyragigg gy Eﬁga l QWODFH T mlg) aggd heagedl % AUk HeE 418@51&107%hi3 dhxture is cooled

and thdoReHI egla[%oﬁatw@{d@@ea;ced 1QGref 1O hrda ah b S brih %hdcﬂﬁi is gﬁgrtmoned
to room el’rpera ure e reaction mxture is filtere

betweanH ¢ Ly pnd; veager (%%mﬁ e [ hi genfated- éf@lﬁyllgalﬁ% Bliage is washed

with ci@f?come]) (10%hg., BixlAsrAt)e Ths cSRREEIVAsah8ark BxiMeed %thQ)CM (25 mL) and
ord the title conpound as a brown |iqui

then mgc}mlbasw b peditigny of Nagl 13 rﬁs)( 9 &o/amx‘agt: @pix‘rcracted with DCls/[ (3 x 2% mL) and the
combided| éxtfadrs B0l Meddt hh@zQhgkated. O- ﬁéph’ﬁ@@ 'p@ocﬁct was p&llrlﬁed by

yl am no) phenyl ] pi perazi n-2-one 0 N N~
chromatpgrapyy on silica gel; eluting with 5% - 10% MeOH in DCM to afford the desired compound,

contaminated with the starting aniline. This was recrystallised from MeOH to afford the pure title
compound (110 mg).

[00371] This material may be used to prepare 5-{8-[4-(1-isopropylpiperidin-4-
yDphenylamino]-[1,2,4]triazolo[ 1,5-a]pyrazin-5-yl}-2,3-dihydroisoindol-1-one in a fashion analogous

PN

to step 4 as described for Compound 79.

o H
LCMS: Rt 0.91 min (100 %) m/z (ESI) 468 (M+H)",
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[00373] This compound may be prepared using nethods as
descri bed for Conpound 6, step 1, using
wWo 2@ dsdorono-[ 1, 2, 4] tri azol o[ 1, 5-a] pyrazi ne ( OP@BBB2007/055246

C RO0P ) (a- (e P A5 Ao RYOs- 8-
0mp%fperazme 1(cargﬂ%yQ€@pggydl?ePt¥g a%?mggker (0. 300g,
ylaminp)gl@nrbpiperarin-2nenet hyl di i sopropyl -ami ne (0. 20niL,

1 I f f the
Step 1. " 2IRb bindi) 5 R6- IRRRR e U B Doy iR Al 8 QP
v 82e '%e(?) by92? Igg ge 0@6 uwntr %&gnafography

eIutlng with DCM fol | owed byrg&“ DCM MeCOH af f or ds

4-[ 4- ( 5- br ono-

[1,2,4]triazol o[ 1, 5-4a] pn 8-yl am no) - phenyl ] - 3- oxo

- pi perazi ne-1-carboxyli"¢ acid tert-butyl ester as a

ite goll 7 ol S .

[0037%{'[ 4 (é_ %)ds nglg %@?rﬁiééﬁng{%eo 9[1?1?@ 4k orﬁagr{)tﬁ(b%ﬂ)ﬁfﬁ%l%erl] oc)arboxyhc
acid terphetmyleﬁsteﬁ(%ﬁmg, 6I2pmmzi)z |(Hé21I3) ocyalptmm}d l.z-daging (0.05mL, 0.42mmol),

tert I I
conct§ B s B SR TR 1023 BTG 3 e
with niﬁ\i)gem‘foxtSunie 1 g redeben nIbI: ljliheduhm i Iaea@@Mnén@b wamoﬁlnedtuw i fpeated at

t r I;]g,% B{)ZM

Hoe %1 hand e Cgélig r%(?%)ld aye ééﬁ%grrgeth%:% | ne rgl‘l ed ) hasilica
unﬁﬂggﬁﬁﬁngﬁwﬂt@hédmaﬁdﬁwaﬁdeﬁh¢ﬁm@wlﬁqﬁaﬁﬁ@mﬁlwh@mvﬂQhﬁbﬂiﬂwtﬂk

compo%?{}}f’akﬂg&ﬁ ﬁ“@ﬁa %.7 g/,f[)%?ﬁ R%%ﬁ{nﬁ ol o[ 1, 5- aJpyrazi n

- 8yl ami no) phenyl ) pi perazi n-2-one 97 WO 2007/ 138072
B | o [ 75]
Step 21_%':/ EC%%%% P 3 5}2@92068 @ggc!r}'le %lgm!r? Q{ het {/- g%b!falz_!n 293
descri bed for Corrpound 1, st ep 9x using 1- [4- (5
-brono- [ 1,2,4]triazolo rfavJa] pyrazin- 8
-yl am no) - phenyl ] -pi perazin-2- one (70ng, 0.18mmol)
4-(4,4,5,5-tetranet hyl - 1, 3, 2- di oxaborol an- 2-yl ) - 1H pyr
azol e (64ng, 0.33mmol) | N §PPh3)4 (21ng, 18nol) and
NaO Bu (70nmg, 0. 72mol ) ivn2nl of 3:1 DVF/water. The
reaction mxture is coreentrated under vacuum and t he
esidue is purified by siljca gel
100378k omat B PRI BRYPS Pf@pwd'mm& H@faﬂz?&f %ﬁﬂ%@@e@f Goggoup 6. step 1.
using B@\/alblld&o([?wmﬁaﬂvﬁﬂ-& m@m&l (toI2%3g:omooluﬂldl)l 8- (H%ﬁﬁrﬁilﬁfényl) 3-0X0-
ale green soli ?&? ' g\/
plperaﬁ%e b% Xyb% Fﬂs t@gt @00@, AQO]PELPD %r)d %h}@cbls?@ppyl amine
(0. 20n{[), . Ozm;?n%l)(ﬁ drprﬁbanol&lﬁlzzj( gﬁhﬁ&@mn 8t &6 c(ullﬁma‘één,al 3y &ﬁca gel column
1H, br sz [g r s),. 8.81 (1H,  s) 8
Chfom%tygrapi% giptipg ity DGYT fyltegied” 'Péf BN W%Hmfor srd4z[4 " bromo-
[1,2,416ARSbD, 5378 rdMEE ) thmi §Ng- olx@%)lperazme 1-carboxylic acid terz-butyl ester
5,-{8-4 4:32%4-te0rt - But yl - pi perazi n-1-yl)-phenyl am no] -[ 1,
as awlgteﬁj)]ll 0L 0% é[] 1)-5.-
[00374] PYT @Al smu%oﬁ( o} 4&4@5 -Blohy gt QﬂItﬁQAorI)@Ipt -afbyRB8-8SH 1 8Rindy-phenyl]-3-oxo-

1-tert-Buty nitro heny ) pi perazi ne
piperazine-1- carboxyhc a(:1d tert butyl ester ( .252mg,"0.6mmol) in 2:1 DCM:TFA (4.8mL) is stirred

for 1 hour at room temperature. The mixture is then diluted with DCM and basified with sat.
NaHCO;. The aqueous layer is extracted with DCM (3x) and the organic layers are combined, dried
over MgSQ,, filtered and concentrated to afford the title compound as a solid (180mg, 78%).

Step 3. 1-(4-(5-(1H-Pyrazol-4-yl)-[ 1,2,4]triazolo[ 1, 5-a] pyrazin-8-ylamino)phenyl) piperazin-2-one
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LI (N N[O00376] To a solution of
1-fluoro-4-nitro-benzene (314ng, 2.23mmol) and

wdad2doenssobut yl - pi perazine (1g, 3.34mol) in di BRERR2007/055246
(15m.) is added K2C03 (1.65 1. 9nmol ) and the
reaction is stirred at 130C é9r ni ght. The solvent is
evapor at ed under vacuum g@( residue is partitioned
bet ween ethyl acetate ag ter. The organic layer is
washed with brine, drleji\r er MgSH, filtered and
concentrated to give a) criude conpound. Purification by
silica gel colum chro graphy eluting wth DCM
followed by 99:1 DCM NH3 (7Min MeOH) affords the
title conpound (348ny, N5 .4% . LCVs: Rt 3.87mn
(99% . Step 2:

100375] 65 v@o 60 35855 B il HERS A Sy o ol 1. s 5

using 1-tl E{M(S Bt@hyot[l 2Atdazoid] T,0-ajplymnipt 8§ ylphijpersirenyl pip848n;one (70mg,

1S, . di SSC and t 1)
0.5t TR b e AR T B2 IR B by o 23mma,
Pd(PPI) XR Lihg 1I8ﬂm6k)@hd3NaO®ur(QOIﬂg, (N\Hhﬁt‘ol)bﬁ&lmlam C OME/whiil. ThSreaction

. added (3nL). The reaction | Stll‘fe at. .40C over ni ght .
mlxmrﬂfstc@?cei’té%%‘?nﬁﬁr VapRIn adi R e Rl o gEﬁ pilighgc! %%’1“51? Fl%?fnatography
eluting Withagiallie@douSH @g 10 QTM: NlIsQ (111) MicDL)). Théétinaingiouphas@lated as a

pale glgegrsl,éqﬁét %ﬁ% ]gég Qllﬁget n t heéﬁssd())ﬁ( 6%615 (219{ %16)1% 22 (2H, s),

3.62 (mm@emm adred), g\ow%gua) 18Q63f£ﬁ05)d<? Adhart bf des. monm;pw@) 8.81 (1H, s),
é rrgKr 999% in the next step wthout

10.05 €l ) 32&&%'?”&&@%%1{ PERRIn (B3-49). 1B 79 Mstep 3:
(5-Brono-[ 1, 2, 4]tr|azol o[ 1, 5-aJpyrazin-8
yI)-l4-(54tert- tyl plperazm1y|lﬁphen|]-a.rrine r,

Compgynd; T0R¢) S-{Bf-(4-teryButykpipggazingodyghe 'Hgn‘ad?(ﬁéifﬁ'aﬂi’rﬂ} be

a]pyrgﬁfnepﬂ}ag ajﬁy(ng -isoptdenilonas descri bed for Conmpound 6,

Step 1 51 @rfolf“&fférfé ”[tf["l?he@]’l)té”?%f%%[l 5-a] pyr azi ne (0. 308g,
1.107mol ), 4-(4-tert-butyl *pi perazin-|-
yl ) -phenyl am ne (0.310g, 1 nmol ) and
N- et hyl di i sopropyl -am ne ( 89nL, 1.66mmol) in 2-
propanol (5nL). The reacti m xture is partitioned
bet ween DCM and | N NaCOH, Enjor ganic layer is
separated and washed with water and brine, dried over
MySO4, filtered and concentrated under vacuum
[00378] i t ur @b iORolafiont be 1rfetduaitsibchzedd &8 hiylg, X I3@tmaAndnd 4-tert-butyl-

p1pera§1?.ﬂo 1g ol eéj gm&qﬁ)glghiogg{eo(a rﬁl@é%%lcfeﬁzg (;Ozz(ggg ?]gé%(ré(ﬂ)ogl%’the reaction is
stirred at 130°C overnight. The solvent is evaporated under vacuum and the residue is partitioned
between ethyl acetate and water. The organic layer is washed with brine, dried over MgSQ,, filtered
and concentrated to give a crude compound. Purification by silica gel column chromatography eluting
with DCM followed by 99:1 DCM:NH; (7M in MeOH) affords the title compound (348mg, 55.4%).
LCMS: Rt 3.87min (99%)).

Step 2. 4-(4-tert-Butyl-piperazin-1-yl)-phenylamine



Step 4: 5-(8-[4-(4-tert-Butyl pi perazin-1
yl ) phenyl am noJ-[1, 2,4]triazol o[ 1, 5-aJpyrazi n-5yl }-2,3
WO 2@7hgsdrn- i soi ndol -]-one N ~I" HN\ N' N> , NCT/BPIO0H55246

0379 j t
[0037{&]O %) te-gp?ét?/f—:%gg)ﬁ%{gg—ﬂg&g?ﬂ—p&%reag{ng @8%%, et VA HQGR % Meon
(10 mIQ)59.nb IUO t0) flighloride] dilryideazol 1SR4, B7ajmpytt @ 2ilded8 -k miftdie(igedodnd using a
water %ﬁlg%ﬁlynq%%)ffﬁ 1 &4dala é}r}ﬂ)) TRORAN oL ARG of 4P8 Wernight. After removing
the m@hadl, 4he5rcBultant sohrien Hy Ibagifled3uspiedé o alaPid| (aH- 1.y | he dy@ercphase is

' 0.l 80y | 7l s 9 . 2 : R 4
evinctp SO APLERA Py AP eCRs R S, R, §15 SR trea
concentfiast amead8. 17 tlprd thy Hige cempauing r(3®ﬁn)@; ¥PB) imdighais tusedi mntbel next step

: B NES the organic layer is
WIthouksPepa gu%drl @%%@r%&g&g{ |Iter ed and evapor at ed

in vacuo The residue is purified by silica gel colum

99 WD 2007/ 138072 PCT/ EP2007/ 055246 chr omat ogr aphy
Step 3o thromey/ i, ¢ rig8lopl, DAY INEE--TEM 4- (- 1k Oy - Jflbetm@médl)wenyl]—amine

95:5 DCM NH3 (7Min MOH) to give a solid which is

triturated with diethyl et heﬂwa{r#ﬁ petrol eum et her to

afford the title conpou N1lrg, 63%. ' H NWR

(400MHz, d6-DWVBO) 6(ppm 43 (9H, s), 2.36 (3H, s,

MsOH), 3.02 (2H m), é“ 19-3.26 (2H, m, 3.67 (2H d),

3.90 (2H, d), 4.52 (2H s 7 10 (2H, d), 7.86 (1H,

d), 7.96-8.01 (3H, n)%%wlo (1H, d), 8.24 (1H, s),

8.72 (1H, s), 8.75 (1H,®s), 9.09 (1H, br s), 10.09

[0037§]1|—| S%hls c&%nd Btay ge &Zﬁaréh &s%%%ethoﬁl % d6Rfkd fo%%%mpound 6, step 1,

using %,8{43 rpm0([22 d%@azﬁioble?%\]ﬁ}’rﬁﬂ&ﬁ ¥0-$08sh d piTamoh o =(§-1erpbutylipigerazin-1-
yl)- ph&?faln%{elq@lié}%( p)’@ﬁ(ﬁfnﬂ? %ndyﬁ}eﬂgldﬁso%kcgay%r&né Sehesial - ilaé}ﬂlﬁol) in 2-

5-(1- ox0-2 dro-1H1 soi ndol -5
propanp| 95n{Li Fheep¢tion AgKiglels Baragwﬂ éQtWﬁeUBD Wi et oY g Hériyg graanic layer

is sepe@ét&? Erﬁiziv%ed w1tﬁ %a@é?)%}{h 'bﬁn@%gd to@crrtMmQ’ k1888 Ghd Pncedated under
N- N H[O hi s” conmpound nmay be

Vacuurp r 5 r}alraé@n @érhﬁ gesrﬁ@? w@f@sheélg/l d@srce\nd etdolewn ctyrmiors dhogiitle compound
(440m§t99l%) 4s a cbbsth Bid. LCMS: Rt 2.25min (96%).
5-brono-[1, 2, 4]tr|azolo[1 5- a] pyrazi n- 8-yl am no)
-phenyl] 3- oxo0- pi perazi ne-1-carboxylic acid
Step 4L V4 rOULY Y BESLEPerbAL-2T8.ph %%}'12 lof1,5- 5yl}-2,3-
Sl b et L R R P s S
dzhydro isoindol-1-one

[00379] This compound may be prepared using methods as described for Compound 6, step 4,
(5-bromo-[1,2 4]triazolo[1,5-a]pyrazin-8-yl)-[4-(4-tert-butyl-piperazin-1-yl)-phenyl]-amine  (100mg,
0.232mmol), 5-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-2,3-dihydro-isoindol-1-one  (90mg,
0.32mmol), and Pd(PPh;), (67mg, 0.058mmol) in 1.5M Na,CO; (aq) (1.24mL), and dioxane (3.7mL).
The reaction mixture is partitioned between ethyl acetate and brine, the organic layer is separated,

dried over MgSO, filtered and evaporated in vacuo. The residue is purified by silica gel column
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di hydro-isoi ndol -1-one (92ng, 0.35mmol), and Pd(PPh3) 4
(83ng, 0.072mmol) in 1.5M Na2C33 (aq) (1.3nL,
wd 2@2nesob) , and di oxane (2.5nmL). The reacti on POREP2087/055246
chromét§gr%hlyl'ghﬁﬁi%\%l{hh98bf b@ﬁ/lf\@le 7I‘$IQ£ l‘l\@étﬁ{ ' Qllo 94281 ‘i)@/[ NH3 (7M in

recipitate 1s forned and coI ecte |Itrat|on
MeOH s give arsplis pihich i§ gitehiss piitp eliethyh etb@lwndamﬁfolrwmte&eé@ afford the title

compol BBRPLE ol YRS LRRg. PRERY RSPl G230 o1, 5 w0,

3.02 (B, (195 B.49-826 ClbppdsAaLALh-dl, 3.90 (2H, d), 4.52 (2H, s), 7.10 (2H, d), 7.86 (1H, d),

7.96- 836'(11)(%‘2&‘){)!3 mlgf‘r%i)d %4%114‘] ﬁlrs' 7%%%1\%’1‘]8’% (mp%ré"&d _(1'1H5MJ Q{( 18:08 (1H, s).

LCMSNRND. 0N11©(99°/§)0®/3$A]’CIA431)(Mﬁﬂbn of
3- 0x0-4-{4-[5-(1-0x0-2, 3-di hydro-1H1i soi ndol -5-yl )-[1,
2,4]triazol o[ 1, 5-
Compa}mymaz i5r{8£i4 yi- em}-m)]er@henyl);phaiypﬁﬁiaa]‘-na—,4]trmaﬁlbpg@zh]'pyrazin-s-
" 23a(§l]d 'Epti ester (59ng, O0.1nmol) in 3:1 DCM TFA
V-3 qhyfppyisoimdol|0p¢ o4 at room tenperature for 1 hour. The
Step 11 2 aed- #-(QWI-[ TV IXEd £ 203 -iligy kb1 Hti@nded-5 1) -/ 1,0Q Ml 026) O F /)3 B 728 -

007/ 055246 sified wth sat. NaHCCS.

slaminy b BB o STEG DA B e DOM (3%) and ¢ he

organic |ayers are conbined, dried over MgSH4,

filtered and concentrated uhder"vacuumto afford t he

title conmpound as a yel U@BWI d (38ny, 86% . 'H NWR

(400MHz, d6-DVSO) 6( ppn 7 (2H, m, 3.44 (2H, s),

3.64 (2H m, 4.50 (2H, )ﬁl” 7.32 (2H, d), 7.83 (1H,

d), 8.04-8.10 (4H m, 8@2 (1H, s), 8.70 (1H, br s),

8.74 (1H, s), 10.25 (1HL s). LCMS: R 7.17mn (93.7%,

mz (APCl) 441 (M+H) +. nmpound 108:

7- Fluoro-5-{8-[4-(4-isopropyl pi perazi n-1-yl)-phenyl an

nol-[1,2,4]triazol o[ 1, 5 A

a] pyrazi n-5-yl }-2, 3-di hydroi soi ndol - 1-one Step 1:
[0038'4]- Br onibhig corgpadind fmapbopreprra wingaiethode eshdeberibsd fr Co@p@ndp, step 4,
using [8(5 bLoQ(gsézl] 4]ﬁ%2(§?[2%b Z%z}inggl ZBLH&IOZ ghenyl] 3 0X m}?tﬂesazme 1-carboxylic
acid B@NdutyQI Gdr) (1 Smadde4nmplpnyi-(4ehd, i}tetr@lleetbﬂlﬁl B2 )diabbor O 2-y1)-2,3-

dihydr&—gs'roﬁ‘]gli%l %nerk?b(% )ﬂ %ﬁrﬁndl)s af?(f P%{E’ 8)43%31{1%%@]{3?%%%%;” ﬁazCO3 (aq)
(1.3mladP8chnodl sfduivxane QuSilag T gorGusixHE! iseilakd Wit rcmne_mmeroluene is
added gﬁd d élje{]gtafte § @91% Jolllg%yofllg%ttbh tIng r ﬁlﬁﬁ{ sofid s k u%ésﬁl‘?s;d in DCM

one et ween wat er
and ﬁlehaé tlap@w sdlich ayreridgé ® affasthibeltit Ctomp@atdms awéu)wmhld:(@,mg, 47%).
brine, dried over MSO4 and the solvent is renoved
under vacuumto afford the title conpound as a pale
Step 2yl §-I#ni2 dxo-pipgrizanl -y s plegield misiof Wo i/ fieotadn 8$-a/pyrazin-5-yl}-2, 3-dihydro-

isoind&—ulr—c;i;ei cation.

[00381] A solution of 3-0x0-4-{4-[5-(1-0x0-2,3-dihydro-1H-isoindol-5-y1)-[1,2,4]triazolo[1,5-
a]pyrazin-8-ylamino]-phenyl}-piperazine-1-carboxylic acid tert-butyl ester (59mg, 0.1mmol) in 3:1

DCM:TFA (1.2mL) is stirred at room temperature for 1 hour. The reaction mixture is diluted with
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Step 2: 4-Brono-2-fluoro-6-(nitromethyl)benzoic acid
nmet hyl ester O O NO2 F Br [00383] N tronethane (10
worgo7A8@7nmol , 8 equiv.) IS added cauti ously tBCHEP2007/055246
DCM a;‘rglﬁrfa\%ﬁ?d {Mn 9{(@ Nﬁ% uﬁéq'yqquug?a TS ?xr’tragted ﬂml(Sngcmd the organic
layers mecomfbwd,l dried gverl Mg$(94, létergtl jand e@cerélrated upderfyacupgn tohafford the title

SRS o2 Sy IS LTS3, i

(2H, s}, Bé4ri2bkimy, . 505{2I§t3),r7r§d(2ﬂt d), 7.88 ¢t H,31) d%§458.40 (4khinohs.22 (1H s), 8.70

. obg st RS TR gl e 550 AP

by DCM (200 nmL). More water (500 nL) is added to yield

Compgu C(fr §?§ allﬁu aﬁI%X-?%%Wplf@%l%}ﬁf?ﬁﬂ?g-gﬁwé?j(yﬁgari}lenﬁg [1,2 44tr1azolo[1 5-
a]pyrztzmeﬁyl}drﬂedlhysdimsmdﬂddonm th saturated NaHCO3 and
J oV Evaporati on of the
Step 1 e PR g B B O bR PO i g 64% of ¢ he
deS| red material, used without further purification.
LCMVS;, Rt = 1.27 m n (64%0., 101 WO 2007/ 138072
PCT/ EP2007/ 055246 Step 3: 5-Brono-
7f | uor o- 2, 3-di hydr o- i soi'ndet~4fone OH N F Br
[ 00384] Crude 4-brono-2-f I -6-(nitromet hyl ) benzoic
acid nethyl ester fromthe previous step is dissolved
in MeOH (100 nL). To this cbBear orange solution is
added Zinc dust (3.35 g, 51.3 mmol, 3 equiv.)
[00382]o] | oweel absuspampionofi rf- B@m@aﬁ;(edl@gorwe@ml%amcg (mgpl2] mmol) in DCM
[ h 0 CTl LR
(IOmLZqéJ aéfd% t%hﬁ chﬁ(ﬁ'ﬁl'g_étifs ﬁﬁLp/e%@' Dlgl)g @LI'S‘?I{LW TI({:T: s g&ﬁrQ S sﬁjrred at room
temperpiusetfr 25 s Itgg fhen e@leddvérCn@nng\ﬂe(Hﬂ (%@qu agddgseqagafiul lyesausigavigorous
ti
T T AL R b SO HOSRHORLRER i Frffy biGeen e
(50 mg) amd rresbr 60 WE)- uEhng 9 BYDEMVaseOMitly MINRBd NRERBV.dlringfdried over
MgSOt Qﬁi the %N&l@tls %Info%rddlﬁldé} \ta@ﬁhn"?w éf?ordl IEH:LU:tltfest:mlrn Sa@' \rqpedfé yellow oil
0% NaOH, and concentr
which rsemﬁc@dwm@ghqmenﬁqatwreave a white solid, V\,hl ch is
triturated further with small anounts of DCM to
afford the title conpound. LCVM5: Rt 0.96 min (100%
Step 2.d-Brop@e)-BRpo-0\hipmethSthepr ol aciilnpihybester's- (4, 4, 5,
5-tetranethyl-[], 3, 2Jdi oxaborol an-2
yl) -2, 3-di hydr oi SOi ndol - 15 on OB.O FN OH/[00385]
A sol ution of NO,
5-brono-7-fl uoro-2, 3-di i soi ndol -1 -one (531 ng,
2.31 nmol) in dioxane ( is stirred under
nitrogen. Pd(dppf)Cl2 (94 ., 5 nol %, potassium
acetate (453 nyg,

Br

[00383] Nitromethane (10 mL, 169 mmol, 8 equiv.) is added cautiously to a suspension of
sodium hydride (4.05 g, 169 mmol, 8 equiv.) and MgSO, (40 g) in DMSO (100 mL) at rt and the
resulting slurry is stirred for 0.25 h. To the resulting yellow slurry is added 4-bromo-2,6-
difluorobenzoic acid methyl ester (5.3 g, 21 mmol) and the mixture is stirred at rt for 3 days at which
point all the starting material has been consumed. Water (200 mL) and 6M HCI (50 mL) is added
followed by DCM (200 mL). More water (500 mL) is added to yield a clear biphasic system. The
aqueous layer is extracted with DCM (3 x 100 mL), the DCM layers are then combined, washed with
saturated NaHCO; and brine, and dried over MgSO,. Evaporation of the solvent affords an orange
solid containing 64% of the desired material, used without further purification. LCMS; Rt = 1.27 min

(64%).
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4.62 mol, 2.0 equiv.) and bi spi nacol at odi boron (1.17
g, 4.62 mol, 2 equiv.) are added, and the reaction
wo soohassoerl at 80C for 3 h. The resulting orangBCT/EP2007/055246
suspension is diluted with DCM filtered through
celite and concentrated under vacuumto afford an oi
Step 31 hBromos7-fusdp-8 Salikvdey-iseindelione num of DCM  Di et hyl
ether is slowy added to apfornd the title conpound as

a tan solid. LCMS: Rt 1. 18 (100%9 mz 277/ 279
(MtH) +. Step 5:

7-Fl uoro-5-(8-[4-(4- |sopr i perazin-1 yl)
phenyl am noJ-[1, 2,4]triaz , b-alJpyrazin-5- yl}-2,

3- di hydr oi soi ndol - 1-one 102 WD 2007/ 138072
PCT/ EP2007/ 055246 N ~' N BN N N IIN_, > FN OH
[0038{11]0 038 6]3ru§9 1S GRIPIBL. 4T )‘tro%ﬂﬁ&ﬁ&éﬁ i€ qu Stﬁé?lgll gLheds ti@&Sprevious

escri bed for Conpound 91 usi e above "boronat e.
step is|d@vEvedRn Me@H 90mlp). (1@5thiycleangrangegplufivn-is)addedConpdushd.35 g, 51.3
mmol é)l&%uv) fol owed b 2}11(1)116(;/111111% f%ri(ngtgl (F33 g? 5251 3 mm(il 3 ﬁ url]\% \glrﬁcll}] (r) SElltS in an
exothefrmc Zeaﬁ}lorr |Paft€®I003[ h,, "B Niflpipr M2 OH- (50 yil))i is @ﬂfﬁﬁdcﬂnﬂ rihel mpyyere is stirred
ovemig}'t %pro% g’rﬁlgeé‘atﬁ ﬁ{qugﬁlt{ % n%i(tﬂle ib hﬁgrgci ﬁllLO]Clgh §elﬁleJ Q}f& At m@l]d%v filtrate

an1no -4-1sopr perazi n-2-one
is adsotbed on\mlNNan(Bfoug}QY)g]gaqed 12 L§ L§@|g@ﬂ{6d3ﬁMf MeOH 7M NH3 Removal of the
solveng' % 464? Jﬁrs%HH’ tlal 1521’65%510[\%@;{) vﬁasﬂéd@éﬁl@?(‘)ﬁ ot %H&l B@kentrated
eny pi perazi n-2-one (exanple 31, q Ony,
under @dwﬁmﬁss)urq n 19pmOp whaterbglidawhich ghduragasleitioer ax@th(jmal amounts of DCM
fF £c9th9§ﬁ9-c MLk R ( /D2 0/5R d acetone
foatio ,%&%mm . Teregﬁlonﬂ%MUmyhﬁglwedat
r oom tenperature for 1 hour then NaCNBH3 (60ng,
0) { r
St 4 R S B g P P S 2o o - A0
reaction n1xture is acidNied with conc. HO (pH 1)
and concentrated in vacuo. € residue is partitioned
bet ween 6N NaOH and DCM OrheP aqueous |ayer is
extracted with DCM (3x) andjt he conbi ned organic

| ayers are dried over My nd concentrated in vacuo
to afford a crude conpoun ch is purified by silica
gel col um chromat ogr aphfy. ubi on with DCM and 98: 2
DCM MeOH affords the title ound as a yellow solid
(45mg, 25%. o H
[00385] A solution of 5-bromo-7-fluoro-2,3-dihydroisoindol-1-one (531 mg, 2.31 mmol) in

dioxane (5 mL) is stirred under nitrogen. Pd(dppf)Cl, (94 mg, 5 mol%), potassium acetate (453 mg,
4.62 mmol, 2.0 equiv.) and bispinacolatodiboron (1.17 g, 4.62 mmol, 2 equiv.) are added, and the
reaction is heated at 80°C for 3 h. The resulting orange suspension is diluted with DCM, filtered
through celite and concentrated under vacuum to afford an oil that is redissolved in a minimum of
DCM. Diethyl ether is slowly added to afford the title compound as a tan solid. LCMS: Rt 1.18 min
(100%) m/z 277/279 (M+H)".

Step 5: 7-Fluoro-5-{8-[4-(4-isopropylpiperazin-1-yl)-phenylamino]-[1,2,4]triazolo[ 1, 5-a]pyrazin-5-
yl}-2,3-dihydroisoindol-1-one

102



Step 2: 5-(8-(4-(4-1sopropyl -2-oxopi perazin-1
yl)phenylam no)-[1, 2,4]triazol o[ 1, 5-aJpyrazi n-5- yl)
w0 s@7nskoli n-1 -one 103 WD 2007/ 138072 PCT/ EP20071/BBBRAE5246
o~ N NHN. _ N, N NN NOHI[Q0388] This compound
may be prepared using nethods as ?Egpribed for
Conpound 6, step 4, wusing 1-erN 5> brono- |
2,4]triazolo [ 1,5 -a] pwaz Q;JS -yl am no) - phenyl ]
-4-i sopropyl - pi perazi n- 4@ (40mg, 0.09mmol ),
5-(4,4,5, 5-tetramet hyhy 3, 2] di oxaborol an-2-yl)-2, 3-d
i hydr o- |30|ndol-l-one (37ng, 0.1 4mmol ), and Pd(PPh3) 4
(3 ling, 0.027nmol) N Na2CO3 (aq) (0.5n,
0. 75mmol ), and di oxa er(1/2nL) The reaction m xture
is diluted with brine Yhef toluene is added and a
precipitate is forne nd collected by filtration.
The filtrate i s washe ith diethyl ether, petrol eum
ether and MeOH ang“theh™~Nourified by silica gel colum
chromat ography. Elutiop—yth 99:1 DCM NH3 (7Min
MeOH) followed by 98:@ aHd 95:5 DCM NH3 (7Min MeOH)
affords the title conpound as a yellow solid (24ny

100386J504 . This VRO ORKES PEBTEIVET)S B plys desgded 6, Coa)pound 91 using

the abc?ve%grogat@7LéI€{}St R 0.98 ndd (9(53)61 3487 ?wﬁﬁ)@ 68 (2H m,
2H, s), 7.36 (2H, 7.84 (1H, d), 8.07-8.10

(4H m 8.25 (1H, s) 57 (1H, br s), 877 (1H s),
CompdiqldzﬁZ( §-h§ (4504 Isdp%l-z%ﬁo&p%%rl {ifphedyi@mindd-f1, LB zbio[1,5-

Mpyﬁgﬂf%yvﬁqumvgbﬁﬁbpylplpera2|n 1-yl)-phenyl ani no] - [ 1, 2,
4]triazol o[ 1, 5-a] pyrazi n-
Step 1 51' }74‘ 8- l&oﬁo?! DRLhYoiod ] 3: aﬁyb&éﬂﬁ@kﬁﬂin@ﬂﬁﬁeﬂﬂl] Qﬂﬁp%ﬁpplﬂemzm 2-one

Br ono- 2- (4- net hoxybenzyl ) -3, 3-di meth
3 di hydroi soi ndol -1 -one Br Br Br , N 1) NOOO
[ 00389] A suspension of sodﬁpﬁmﬁydride (130 ny, 60%
di spersion in mneral oil \ZJnnDI) and tetra

nbut yl anmoni um i odi de ( ng, 0.68 mmol) in THE (20
m.) is stirred at rt an a solution of

5- brono- 2, 3-di hydroi s fkﬁb}-l-one (675 ng, 3.2 nmmol)
in THE (20 mL) and ANml) is added. After 75 min
4- met hoxybenzyl bronidé*(460 L, 3.2 mol) is added and
stirring is continued for h. Sodlun1hydr|de (6

[0038%ly, 609k d? sy9buign off il i4hd- hr@fnar[l»éi ﬂmaZPS)[b5ﬁ1?Na¥mrgsyl’t”H’@ﬁ) -phenyl]-
plperaﬁﬁig%qe "(‘ngple 31, step 2) (180mg, 0.47mmol) in MeOH (4mL) are added acetic acid

(0.03mL, 0.47mmol), NaOAc¢ (38mg, 0.47mmol) and acetone (0.2mL, 1.18mmol). The reaction
mixture is stirred at room temperature for 1 hour then NaCNBH; (60mg, 0.94mmol) is added and the
mixture is stirred at 40°C overnight. After cooling to room temperature, the reaction mixture is
acidified with conc. HCI (pH 1) and concentrated in vacuo. The residue is partitioned between 6N
NaOH and DCM. The aqueous layer is extracted with DCM (3x) and the combined organic layers are
dried over MgSO, and concentrated in vacuo to afford a crude compound which is purified by silica
gel column chromatography. Elution with DCM and 98:2 DCM:MeOH affords the title compound as
a yellow solid (45mg, 25%).

Step 2. 5-(8-(4-(4-1sopropyl-2-oxopiperazin-1-yl)phenylamino)-[ 1,2,4]triazolo[ 1, 5-a] pyrazin-5-

yl)isoindolin-1-one
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stirring is continued for 30 m n before iodonethane
(1.19 nm, 19 mmol ) is added and the m xture heated to
w0 0@7f1880780 min. After cooling, NHACl (sat. agprQT/EB2007/055246

added and the mixture is diluted with ethyl acetate

(120 nmL). The layers are s d, the organic phase

is dried over My504 and t vsol vents renpved under

reduced pressure. The reﬁfjae is purified by silica

chromat ogr aphy, elutingl 104 WO 2007/138072

PCT/ EP2007/ 055246  wi t“h)\\F/;}to 10% et hyl acetate in

petrol eum et her to aff oj dMhe title conpound as a

yel l ow oil (640 ng, 1 nmol ). Step 2:

5- Br ono- 3, 3-di net hyl - i hydroi soi ndol -1-one Br N

O H [00390] A soluti on N

5- br ono- 2- (4- net hoxybenzyﬁ) 3, 3-di net hyl - 2, 3-di hydroi s
[00388] ndol This c@m@unc{ ﬁléjabefrgrepaledmn@mltﬁodamhe@@ibb@foampbumm step 4,

using anﬁf[f ééalfr 1}10 2];2 Tazpé?]s{nﬁgy éﬂn fy:ilcet gnlrhtergyl —éﬁ—_' &p é) perazin-2-one

(40mgs ol modnefol),s adik u;sexitemmdahﬂny bldagetoadlen-1-30Q, 3dihyd@sdoindol-1-one

TmegfE T e RS AN DR ATEO Bt LAY et Eg L 0 smmoD), and

dloxanBI(ESIﬁUf €lhe ThetisEgixeieisidfutpd vith baek fayn @ldehdﬁh& added and a precipitate is

formed AR PORL i H¥Gh 116° SHFER 0 YRE M degGhbtinde (b Sher and

MeOHWd tﬂenﬁﬁnm‘ﬂ)}) 5111c3tgepco3umn chromatography. Elution with 99:1 DCM:NH; (7M in

meorayrdt 53 Sp005E R RERE: B4 el B e grpegnies o vllow

sohd(@hnﬁ@ﬁ% -2, 3 di hydr oi soi ndol - 1- one NHN NN [INN

1 00
H-NMR @PB%@ sg)@%#%ﬁ(ﬁwl bOB (] )y dr OrsY WHom 3@l 8 3.62-3.68 (2H,
m), 4. szanesl)tveﬁs (QH %2@ 843ng a;s @@ndal 1@Q4Hb1$1 @rzat(ﬁ{ Is ) 870f( @13 r @) 8.77 (1H,

% x en used to
s), 10. %ﬁ(éﬁafr eL(%Mé Rl @é%@dﬁ/a( Ries (M)
(5-bronmo[ 1, 2,4]triazol o[ 1, 5-a] pyrazin-8-yl)-[4-(4-iopr
opyl pi perazin-1-yl)- phenyl]am ne using nethods as
Compﬁllﬂﬁl:le ejd{St [ﬁf(4 @b ﬁﬂpﬁ@n-&?%eﬂﬁah%ﬁ{l Bl tiFaAd10985-a]pyrazin-
+. npoun ;
S-yl- 343 ?'ﬁ‘e(%zﬁﬂ‘%fm%“ hl-gng 5 4]1triazol o[ 1, 5-a] pyr azi n- 8
Step 1~ ¥BRIMD Y= MNetkdySdnglin3, ,3dm%éb?l§l> Byl benzamides St ep 1:
4- (5-Brono-[ 1, 2, 4]tr|azolo

5-aJpyrazi n- 8yl am

0i C aC|d nmet hyd,_est e
WBrQ@/::SSO?Z PCT/ EPR / () —55 j

[00389] A suspension of sodium hydride (130 mg, 60% dispersion in mineral oil, 3.2 mmol)
and tetra-"butylammonium iodide (243 mg, 0.68 mmol) in THF (20 mL) is stirred at rt and a solution
of 5-bromo-2,3-dihydroisoindol-1-one (675 mg, 3.2 mmol) in THF (20 mL) and DMF (4 mL) is
added. After 75 min 4-methoxybenzyl bromide (460 pL, 3.2 mmol) is added and stirring is continued
for 4 h. Sodium hydride (635 mg, 60% dispersion in mineral oil, 15.9 mmol) is then added and
stirring is continued for 30 min before iodomethane (1.19 mL, 19 mmol) is added and the mixture
heated to 70°C for 30 min. After cooling, NH4C] (sat. aq.) is added and the mixture is diluted with
ethyl acetate (120 mL). The layers are separated, the organic phase is dried over MgSO, and the

solvents removed under reduced pressure. The residue is purified by silica chromatography, eluting
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00 HN\V N-- Y- N Y) NN Br [00392] This
conpound may be prepared using nethods as descri bed
wo e0o7@sseppund 6, step 1 using PCT/EP2007/055246
with 5y t§1gdAQEP§rFch{age’ 1g éltlotleru'n%f?ér% gffé? AL RYE @grhﬁb%n& gg’%ow oil (640 mg,
4-am hobenzoi ¢ met h yl ester
178ﬂmﬁ®8nnol) and N-et hyl di i sopropyl - anm ne (O 19nL
1.08mmol ) in 2-propanol (2.5nm). The title conpound
is obtained after trituration with 2-propanol as a
Step 2.pt-Brgrnosol -iliehe(hYAB drgfihydrpiyindgileqye 2
4-(5-Brono-[1,2,4]triazol @f 1, 5-aJpyrazin-8
yl am no) -benzoic acid 0 JOHHN\ NN,) NN Br
[ 00393]
4-(5-Brono-[1,2,4]triazo
nzoi c acid nethyl ester (460
suspended in THE (1l L) a WJ% solution of |ithium
hydr oxi de nonohydr ate (5%4 13.2mmol ) in water
10039011 1ML) Al S AGHSH 5 bT&]ﬁo B 3@ Q%b?}rl]zé/ r%%rﬁdﬂm%thgf b §fdﬁl‘}d1%§somdol 1-one

roon1tenperature hour s nmet han
(640 nzid €d ramel) talhﬂecqmcwmoealwnsmg@m H?-8H gad- 35 0md)oin apgotiily €.1 mL) and

water TﬁhﬁLms)%hH atl $c P4 Jaﬁdf Oﬂ%d M%&&%t‘?th&%ﬁ a%l: gd@emL) and

3- a] pyr azi n- 8-yl am no) - be
, 1.32mml) is

qgqueous ase IS acl i
washeayemhdwne b oily; ¢ Bccoristis selnee, arvbicprovi HEB@( end svaporated under

e t &1 1400,
reduceg:&hésﬁffé @}(ljeb%ls‘llﬁﬁeé & tpgﬁg%noa’r %ﬁé%@%ﬁ%ﬁhp@% eﬁﬁm%%%adloe/ '!3 fJO/ ethyl
acetate4Q ptrolGeghes fo AfofdthBridarepnippuil 4§t meakzd mingl).

5-aJpyrazi n- 8yl am no) - N- pyri di n- 3yl net hyl - benzam de 0

\ NNHNNN Br [00394] A solution of
Step 4 ( 3-8t/ it Lsparopyidperaiiod of afhem Byl 24/ a8 gl Srd/ poyzitpé-yif-3,3-

g, 0.69mmmol ), 3-hydroxybenzotri azol e

dzmeth?lZ?B glhﬁ%logozg%?n{ozcﬁi)g 1-ethyl-3- (3 -

di met hyl am nopr opyl ) car bodi i m de hydrate (0. 146g,

0. 76mmol ) in DVF (5nL) and ﬁipk | am ne (0.077ni,

0.76mmol ) is stirred at roo erature for 21 hours.

The solvent is removed jA~yal and the residue is

triturated with diet hyr, et hyl acetate and

di chl oronet hane. A peNe y€llow solid is obtained,

washed with water and\drigd to afford the title

conpound (241ng, 82

o H

[00391] 5-Bromo-3,3-dimethyl-2,3-dihydroisoindol-1-one is converted to the corresponding
boronate in a fashion analogous to Compound 6, Step 3. This is then used to prepare the title
compound from (5-bromo[1,2,4]triazolo[ 1,5-a]pyrazin-8-yl)-[4-(4-isopropylpiperazin-1-yl)-
phenyl]amine using methods as described for Compound 120, Step 4. LCMS: Rt = 0.92 (100%), m/z
=497 (M+H)".

Compound 118: 4-(5-(1H-Pyrazol-4-yl)-[1,2.4]triazolo[1,5-a]pyrazin-8-ylamino)-N-(pyridin-3-

ylmethyl)benzamide
Step 1. 4-(5-Bromo-[1,2,4]triazolo[ 1, 5-a]pyrazin-8-ylamino)-benzoic acid methyl ester
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Step 4: 4-(5-(1H Pyrazol-4yl)-[1,2,4]triazol o[ 1,
5-aJpyrazi n- 8yl am no) - N- (pyri di n-3- yl net hyl ) benzam de
wd @ 7ME802007/ 138072 PCT/ EP2007/ 055246 0 |1 NHCHBEPNNH055246

N N X~~ ,N N -NH [00395] This conpound may be
prepared usi ng nmet hods aslﬁffigkbed for Conmpound 6,

step 4 using
4-(5-bronn-[1,2,4]triazqﬂT%} 5-a] pyrazi n- 8-yl am no) - N
pyri di n-3-yl net hyl - benzam/de (100ng, 0.24mmol),
4-(4,4,5, 5-tetramethyl - [T, 3 2]
di oxabor ol an-2-yl) - 1H—pyFazoIe (93ng, 0.48mmmvol) and
[0039f’jd( PPh@M cénfS¥v8d n@ @@mzpdréd Mﬁhghéﬁdd@m&cﬁ&ﬂ)for(donﬂﬁhﬁd 6, step 1

and ude material s puri
using. fyfj- déhr?m%él %g‘é]gmé%lPUW]EH?%(%@P&&W‘@PQH .%@m@meﬁzmethyl ester
(163m%/gll e QM Z@-&hgldflﬁﬁfbpﬁamﬁné J@el@ng@OQ{QmWM N[')B)pﬁt?d}/u $l). The

to afford the title conpound as a white sol

title 00(1{)911%0 t%e% after UKD (&VAT@@mr&pan%l@s Eh@@)n selecb(d ﬁ%mg@ 4%%)
(2H, d), 7.40 (1H n) 7 78 (1H, d) 7.93 (2H d),

8.18 (2H, i s), 8.48-8.62 (4H, m, 8.82

Step 24 (3-Brgyro-/ 42 me@llq’ﬂ é)aipyiﬁl@%ylewo) B?”Z%‘f acif3 3 (1H, br
s). LCMs: Rt 1.86mn (93%, mz (ES) 412 (M+H) +.

Conmpound 119: ;ﬂ;ﬂ/uOH

4- (5-(2- xo-1, 2- dlhydroQM 4-yl)-[1,2,4]triazolo[1
, 5-a] pyrazi n- 8-yl am no) /J\f

N—(pyrldln 3-yl net hyl ) b¥n aqlde Step 1:

4-[5-(2- Met hoxy pyridin-

yl)-[1,2,4]triazolo[1, 5- 5prra2|n 8
[0039ﬂ| am n@](sN By i1 dhi zgrrézdré[ﬁretahbylrazmb@%ﬁmosisengm\ AMdN mblNy1  ester

Thi s conpound repar ed

(460m&s¥ el ﬁ@a@ea(gdd@g (BéaL} #d TP r?é¥léllur% ﬂeé?so&tde monohydrate

(5 54m%sl|3 P¢hmol) in water &1 lng is added. The reaction mixture is stlrred at room temperature for
br ono- [ riazol o[ 1, 5- a] pyrazi n- 8-yl am no

4 hourf)ghplp g]p‘rﬁlarg)l ﬂlﬁ;é.t) ﬁsyqd lermd é‘qﬁnalétu(ellg @ﬁf&d at @p Qéqﬁ%m))urs )I‘he mixture is

part1t1%1gd(i"g%ﬂgé)ﬁi\%¥eg?gdl pemt ﬂtacaﬁ@ﬁfa);lstp@@é d a&&ﬁe@wuﬂ 21517111@10( b{ 2;15.11{11 a yellow
ng, In
precipiggigyis piasednd he Qregmtate lm?éle%%'@éﬁhra&l% Wé?heii gVﬂbqutﬁfﬁaé@I dWyl ether

and drigl bd SR OBk 160 uncp(m% {iaphy eluting with DCM
followed by 99:1 then 97: en 95:5 DCM NH3 (7Min

MeOH) to afford the tltie conpound as a white solid

Step 3{ R&-BFho-/1 3R triasNEP 52 pyhakiPs L RmSMRNIpyridin-3-yimethyl-b id
O A e el benzanie

| am no) - N- (pyri di n- 3- /ii;fﬂ\/\[:l

N/

e

Br
[00394] A solution of 4-(5-bromo-[1,2,4]triazolo[1,5-a]pyrazin-8-ylamino)-benzoic acid
(0.230g, 0.69mmol), 3-hydroxybenzotriazole (0.103g, 0.76mmol), 1-ethyl-3-(3°-
dimethylaminopropyl)carbodiimide hydrate (0.146g, 0.76mmol) in DMF (5mL) and 3-picolylamine
(0.077mL, 0.76mmol) is stirred at room temperature for 21 hours. The solvent is removed in vacuo
and the residue is triturated with diethyl ether, ethyl acetate and dichloromethane. A pale yellow solid
is obtained, washed with water and dried to afford the title compound (241mg, 82%).

Step 4. 4-(5-(1H-Pyrazol-4-yl)-[1,2,4]triazolo[ 1,5-a]pyrazin-8-ylamino)-N-(pyridin-3-
vimethyl)benzamide
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yl met hyl ) benzam de 107 WD 2007/ 138072
PCT/ EP2007/055246 0\ NN HNNN> NNNO H
WO 0®393§07A mi xt ure of PCT/EP2007/055246

4-[5-(2- net hoxy-pyridi n- 4- yI -[1,2,4]triazol o[ 1, 5- a] py
razi n-8-yl amno] - N-pyri N,ylnethyl benzam de
(71.5ng, 0.16mmol) and d| hydr ochl ori de (91ng,
0.79mmol) in water (0.5n) in \g/aled tube is heated
at 150C for 25 m nuteg” er this tinme the solvent
is renoved in vacuo. "mesi due i s chromatographed on
silica gel, eluting w DCM foll owed by 98:2 and

90: 10 DCM NH3 (7M i n , and the fractions

contai ning the desired product are conbi ned and
[00398lvapor &bie dompdued thay bepmepmmmsmg mehdds 04 ddsetbed $ord opgloliag, step 4

using %—?%—L)rr?in(oiéll%gﬁ{?%qlolﬂ?fa]pglaélﬁ %J_‘nm(:g_rs—/bl—mfné (y_Rl/l_lzth\élq) nz?mgg) (100mg,

0.24mipdly, 4rh4,55-Btarbethy]-[ 4}, 2]dﬂ1x3l8)rcﬁlﬁi=2—ylj)lﬁ 1BrdBle8 (Bdng( 3048mmol) and

Pd(PPlzn’%jlﬂ?I?% %O%ég?gd% ]§|§/I g%(%;( q)fizhglL?T‘% ]érlzlé Sf)nﬂ_éw’s[% ﬁ.&ude material

is purified7@nsikica( QV%lummklzroﬁlESQraldlﬁlgeh(tﬁ@ H)ith. D(Mnfbhwmﬂ Wy24R:2 then 96:4 then

90:10 ]%CMEIE[H%%;(/I 1n[]\§% % l ¥ tglle comp(}{mgi géeg \Q/ ite sohcﬁ 89%mg, YL ).

75 azI
lH-NI\/[RL(@OHﬂEﬁyd@DMﬂO&é@bﬁMﬁD](Hﬂ)ﬁdjzam del, Shep7d(1H, d), 7.93 (2H, d), 8.18

- Met hgxy- - yl.pyri di n- 3- vyl tro
. of 38 BV AT ETR {058 a0 Bt SR A5 br o)
LCMSaRt t8qn28 80379, mA (B9 ) mmoiM+H)S di ssol ved i n DVF (2 m.)

and 4-net hyl norpholine (220 L, 3.0 mmol) and TBTU

(.79 g, 1.7 mol) are added. The mixture is stirred

Compéaiind 119f @r530.0xb1, zanﬂydropyndm -4-yl)-[1,2,4]triazolo[1,5-a]pyrazin-8-ylamino)-

th ridi yl)methyl ami ne (400 ng, 3.27

N*PYHﬁ@E5ﬂ$§“%h§éa 4§|rr|ng is continued at rt for 12 h.
Step 1 DQM (QWethdx)-pyiSdindded 1andtabdo Ar5gapirazipateningg-Nvashled3-yimethyl-
b Na2CB (5% ag.), HA (3% aq.) and water, and
””mWﬁ%n dried over Na2SO4. After evaporation of the

solvents, the residue is trPturated wi th et her-hexane

to afford the title co swhite solid. Step 2:

4- Am no- 2- met hoxy- N-[ (, hylp i n-3yl ) net hyl ] benza

mde O He HZN N

[00396] This compound may be prepared using methods as described for Compound 6, step 4
using 4-(5-bromo-[1,2,4]triazolo[1,5-a]pyrazin-8-ylamino)-N-pyridin-3-ylmethyl-benzamide (120mg,
0.28mmol), 2-methoxypyridine-4-boronic acid (§7mg, 0.57mmol) and Pd(PPh;), (81mg, 0.07mmol) in
1.5M K,CO; (aq) (1.6mL) and dioxane (2.9mL). The crude material is purified by silica gel column
chromatography eluting with DCM followed by 99:1 then 97:3 then 95:5 DCM:NH; (7M in MeOH) to
afford the title compound as a white solid (92.6mg, 73%).

Step 2. 4-(5-(2-Oxo-1,2-dihydropyridin-4-yl)-[ 1,2,4]triazolo[ 1,5-af pyrazin-8-ylamino)-N-(pyridin-3-
vimethyl)benzamide
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O [00400] A solution of

2- met hoxy- N- (6- et hyl pyri di n-3-yl ) net hyl - 4-ni trobenzam
WO @733 ng, 1.49 nmmol) in EtOH and Et OAc ( S8PC/ERROTINSS246

is stirred and ammoni um formate (375 ng, 6 mol) and

108 WD 2007/ 138072 PCT/E@J&% 46 10% Pd/ C (100

ny) are added. The m xt s h ed at reflux for 20

mn, cooled, filtered hrNough celite, the solid is

washed with Et OH and th ~conbi ned solvents are

evaporated to afford thé title conpound. Step 3:

4-(5-Brono-[1, 2,4]tri | o[ 1, 5-aJpyrazin-8

yl am no) - 2- hydr oxy- N- Jret hyl pyridin-3-

yl)mst hyl Jbenzam de O HN ON NN N, N> Br [00401]

[0039%’ p\rrﬁlgpl %T 4?[54(12;11[14‘[1?0%9 p91[1&1n§ ﬁ'}l[e)éréﬁt%lla%?o[ g%?py@m-é; ylamino]-
N—pyrirﬁiaﬁlﬁudmythw-l{e(l@nmm hy1.pyei di.ien8agt] )amet Iwthhmamz atryridaehl@z@o (91mg,

0. 79rn15{§% (}}\1W9t§r (B%Jd)) L§lr %ea%d dtg € 1‘3 h_?.ﬂeed % rl)??"&ﬁ %r IZS 1 dﬁhl%r this time the

solvent Sfteuwvefdom MuMOlIﬂls restdve ie cbtogdtogmplsers mdma g@ plourgedith DCM

' . d r
o1 AP0 (37 Sl AR LT o i
product picechndired alt) SGpoard. eltepolcatosourifhie isodmdddasea yglow solid (34.5mg,
49%). purified by colum chromatography, eluting with 10%
CH2C12/ MeOH. The product-containing fractions are

[00398) apor S1-BR aaMilaed BB USpprs) 4.53 QU &), wzwuﬁ VB QR( LD s), 7.38

B2 DB SRR 188, PSR Ry o0

(1H, 1)010. 9Byl }; §rk), 2| 8] tHLitaROILEMS: Bt 1.72min (97%), m/z (ES’) 439 (M+H)".
a] pyrazi n-8yl am no] -benzanide O HHN ON NN NN> NN
H [00402] Pyrazol e-4-boronic acid (19 ng, 0.17 mol),
CompAm{dS bromm: [1, 2,2441&!11)%21671(@-[1&&15& yridin-3-yl)methyl-4-[5-(1H- pyrazol—4-yl)-
azi_n- 8-yl am no) h droxy [ (6-nmet hyl - pyridin-3-
ll241W3Zﬁ’@tlh§1ajl{%ﬁ%&ﬂf’éﬂl(‘ﬂld)ﬁﬁ‘ﬁam@e085 mmol ),  K2CB (24
Step 1@Me@o@h%@b%y@%zf@@gﬁ%}lmﬁtr%%dé(4 nmg, 0.005
mmol ) are weighed into a seal able tube. The tube is
flushed with nitrogen and | oxane-water (4:1, 4 nL) is
added. The tube is seat® jn an ultrasonic
bat h under a fl ow of
then placed i nto anNoOi

[00399] 2-Methoxy-4-nitrobenzoic acid (293 mg, 1.49 mmol) is dissolved in DMF (2 mL) and
4-methylmorpholine (220 pL, 3.0 mmol) and TBTU (1.79 g, 1.7 mmol) are added. The mixture is
stirred at rt for 30 min and C-(6-methylpyridin-3-yl)methylamine (400 mg, 3.27 mmol) is added.
Stirring is continued at rt for 12 h. DCM (10 mL) is added and the organic phase is washed with
Na,CO; (5% aq.), HCl (3% aq.) and water, and then dried over Na,SO,. After evaporation of the

solvents, the residue is triturated with ether-hexane to afford the title compound as a white solid.

Step 2. 4-Amino-2-methoxy-N-[(6-methylpyridin-3-yl)methyl]benzamide

O
N X
Ho |l
~
H,N 0 N
|
[00400] A solution of 2-methoxy-N-(6-methylpyridin-3-yl)methyl-4-nitrobenzamide (448 mg,

1.49 mmol) in EtOH and EtOAc (8 mL each) is stirred and ammonium formate (375 mg, 6 mmol) and
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bath at 85C. The reaction is stirred for 28 hours,
addi ng addi ti onal portions of boronic acid (10 ny)
waew7azgoad yst (2 ng) after 2 h and 18 h. The cPCMEP2007/055246
i , b : L . |

10 PRSI oo A R BET It o e Bl By S R toronen
celite, threowlid tis whthad matl HtQHraad itk embaepdi salvens apGvaiooattd ®ggiopd the title
B/ EP2007/ 055246 MeOH/ DCM (4:1, 10 nL) and 0.1 M
MsOH MeOH (2 eq) is added, the sol vents evaporated and

the residue taken up in water and |yophillised to

af.for pit - i1 1S5 i
sep o ORI BB T o B CERI A B By i
y)metighlhpeande122:

N- Benzyl - 2- met hoxy- 4-[ 5- (14 pyrazol -4-yl)-[1, 2, 41tri az

ol o[ 1, 5-a] pyrazi n-8- yl am ijo] - benzamde O / H ---

01"ZI, HN ONN N N> [ ] This conpound

may be prepared usin nef'ho scribed for

Conpound 120, usi K benzy?anine Nn step 1. LCMB: Rt

1.62 mn (100 % rn E%l) 440 (M+H) +. Conpound 124:

N-Pyridin-2-yl methyl 8- [5-(1H pyrazol -4-yl)-[1, 2, 4]

triazolo[1,5-a]pyp§gf

compo

8- ylam no]benzamde N HN N N

-N O NNN> N-NH [8P404] This conpound may be

prepared usi ng nethods as descri bed for Conpound 129
[0040Usi ng 5.2-Ipmomdyf |, ABithydobid, fre]pyaziat €855 mgl ANB: mRfol)=ard. 84mino-2-

m 100, %, .. m E 412 | +. ound. 127: . i
meshosy (g G Ao R hE mer SR PA sy iy romt o
mL) andEBY (4RY:ai)ql38) LI bis added. The mixture is heated at reflux for 24 hours. The cooled

al pyrazin- 8-yl aimi nol phenyl t hanone 1 .
susper B s 50 Kol b s PR R R et i QUCL (4
30 mL). The extracts are dried over MgSO, and evaporated. The residue is purified by column

chromatography, eluting with 10% CH,Cl,/MeOH. The product-containing fractions are evaporated
and the residue is triturated with MeOH to afford the title compound as a brown solid.

Step 4: 2-Methoxy-N-(6-methylpyridin-3-yl)methyl-4-[ 5-(1 H-pyrazol-4-yl)-[ 1,2, 4]triazolo[ 1,5-

alpyrazin-8-ylamino[-benzamide

[00402] Pyrazole-4-boronic acid (19 mg, 0.17 mmol), 4-(5-bromo-[1,2,4]triazolo[1,5-
a]pyrazin-8-ylamino)-2-hydroxy-N-[(6-methyl-pyridin-3-yl)methyl]benzamide (40 mg, 0.085 mmol),
K>CO; (24 mg, 0.17 mmol) and Pd(dppf)Cl, CH,Cl, (4 mg, 0.005 mmol) are weighed into a sealable
tube. The tube is flushed with nitrogen and dioxane-water (4:1, 4 mL) is added. The tube is sealed,
placed in an ultrasonic bath under a flow of nitrogen gas for 30 seconds and then placed into an oil
bath at 85°C. The reaction is stirred for 28 hours, adding additional portions of boronic acid (10 mg)
and catalyst (2 mg) after 2 h and 18 h. The crude mixture is absorbed onto SiO, and purified by

column chromatography, eluting with 1% - 10% MeOH/DCM. The product obtained is redissolved in
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N-N H [00405] This conpound may be prepared using
nmet hods as descri bed for Conpound 129, using
wda@200308800py| pi perazine in step 5. LCMS: Rt = OPGHEP1I0N7/055246

MeOH(Z (ﬁ@l#%agrgl% )41\@}31%0&%%‘&1# ](2 ecﬁqmg@ Ghel@Rrendk egpla%ked and the
reSIdutt tﬂ mll@[vatelsand]lwhlélzspwogffogd theriitheoqobwarnslvs de bisnepylate salt (38 mg).

3rf ®oBh b1,2, 440 AZoUelk, 5-alJpyrazin-8
LCMS?YR 3 /!

vl am9noglggnzo?)c %(éﬁutsd) et r%dl ister HN\ NI ,NO NN

Br [00406] 5,8-Di bronmo-[1, 2,4]triazol o[ 1, 5- a]pyrazine

9192 DD AT 1L HeBol 8-

Compéﬂnd3 43 mTlapl?en 2yl 2-n tet?l??ye dt[él']%l @ra%p nﬁ)bﬁr%éﬂ ago ()@ 59‘21pyrazm8
ylamll(ﬂl-@%?&!}llde 1.14 m, 10 mmol) is added The mixture is

heated at 85C for 4 h and tgen cooled to rt and

guenched with NaHCO3 (sat.|laq., 25 nL). The resulting

suspension is cool ed t and” t White solidis

col lected by suction atfon land washed with water
(10 mL). The crude phoduct Ps taken up in EtOH and the
sol vent evapor at ed Niord the title conmpound as an

off-white solid (1.179 ,/>49mml) whi ch is used

wi t hout further purrjication. Step 2:

3-[(5-Bronmp-[1, 2,4]ti azol o[ 1,

5-aJpyrazin-8yl)-t 71 Jbut oxycar bonyl - am noJbenzoi c
acid ethyl ester ONSNN O- O N, e, NO NN Br [00407]
A sol ution of H

[0040§]’ (5- b‘Tﬁ’ngo %ou%d ﬂeﬁyrﬂeaﬁf%a%lusﬁlgatllp}ﬂ{e%ﬂﬁdécﬁfdearﬂnnedrg nd 120,

zoic acid ester
using hepyylgnginginj srepéd Lgivthe Rt NEZ mm &190 %W/ZB@@Q GM‘BH) g, 6 16
nmmol) and DVAP (0.30 g, 2.46 mol ) are added.
Stirring is continued for 2 h, when LCMS indicates
Compqund \I@42 0W-Pytidee2ronedivl EPYHOH-pBB20 6 -y ddst] triagolo[1,5-a]pyrazin-8-
gn of the starting material. The mxture is
tami g O bt il trat o0l o washed with 61l it e
citric acid (pH 6, 5 nd bri 5 nm) and dried
over Na2SO4. Evaporati f thhe oI\J nt affords the
title conpound as aHmél Row AN N g, 4.0 nmol)

whi ch is used vvithou fur purlflcation. Step 3:
3-(tert-Butoxycarb yI s (1 H pyrazol -
yl)-[1,2,4]triazol prr azin-8 yl J- am no} benzoic
acid ethyl ester O

Z

//
N-N
H

[00404] This compound may be prepared using methods as described for Compound 129 using
2-pyridylmethylamine in step 5. LCMS: Rt = 0.84 min (100 %), m/z (ESI) 412 (M+H)".

Compound 127: (4-Isopropylpiperazin-1-yl)-{3-[5-(1H-pyrazol-4-yl)-[1,2,4]triazolo[1,5-

a]pyrazin-8-ylamino]phenyl}methanone
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ONI O N~NON_ N NNH [00408] Nitrogen is
bubbl ed t hrough a m xture of

w@2¢o¢Aa3drono-[ 1, 2, 4] tri azol o[ 1, 5- a] pyr azi n- 8- PCT/EP2007/055246
yl)-tent-but oxycar bonyl - am no] benzoi ¢ acid ethyl ester
(0.58 g, 1.25 mmol), 4-(4,4,5, 5-t%nethyl-
[ 1, 3, 2] di oxabor ol an- 2- 1H pyrazoMe (0.49 g, 2.50
mmol ), K2C03 (0. 35 g, mol ) Jand  Pd( dppf) C12DCM
(102 ng, 0.125 mmol %Ni n di ofane (37.5 nL) and water

(9.6 m.). A conden i fPtted to the flask, the
systemis evacuate p)Jrged wth N2 (9g) and t hen
heated at 115C for iM. The heating bath is

renoved and CO2 (s) ils added to cool and buffer the

system The solvent/Ts renmoved under reduced pressure

and the residue is muNified by silica chromatography,

eIuting mﬁth 10% t 50@6ethy| acetate in DCM to

fford nge, Oj

[0040 0% Thi V\F] coé%p%uélg urgag/ d 0 ﬁar&f ?rﬁﬁ' %ﬁ% (gspebsrcll ?rgbg%i @(’)mpound 129,
using 4Sisepopllpiperazine in step 5. LCMS: Rt = 0.84 min (100 %), m/z (ESI) 432 (M+H) .

3-(tert-Butoxycarbonyl-[5-(1H pyrazol -4yl)-[1,2,4]tria

zol o[ 1, 5-aJpyrazin-8ylJ- am no}benzoic acid O~ QAN
Comp@iid OH 1129: N O NEMyl N- N345-(IHPp@S41-4kypllr2e4 ] triazolo[1,5-a]pyrazin-8-
%grtlbutoxycarbonyl [5-(1H pyrazol -4-yl)-[1,2,4]tri
161" 5 a] pyrazi n-8- yl]-am no}benzoic acid ethyl
Step 1 e5t5eBro(-/ 62 4¢rialold] D Srafmlrzin-&yidingoiflenmd denl éfbiEest. 5 i)

and KOH (2M aqg., 2.5 nL, 5 mmwol) is added and the

m xture is heated at 60 erni ght. The solution is

cooled and filtered thrlaugh celite, rinsing with

water. The filtrate i'fNpouredlinto citric acid (2M

ylammo}li

ag., 2.5 nm) and 112 7/A38072 PCT/ EP2007/ 055246

stirred at OC. The resulltipg solid is collected by

suction filtration, ™ with water and dried by

suspendi ng i n Et OH andgevapor ati on under reduced

pressure, to afford a brown gum (280 ng). [00410]
[00406]urthe6,81j}ilmdmot[1 Qé]tﬁmm[h@d]pwzie«t(ﬂa?@t igonSQﬁ tunel) and ethyl 3-

. filtra ol di taloo
amlno‘tr)_%zogge {0 hﬁ e CO are satl .FhiP§OH d %—l% 3118/0 a%lt E%4 mL, 10
mmol)pisl faidadc aThecmv(tuEt sphe5tﬁd N& & hyfor 34 &d(théﬂr qzn;otedztolrt dnd quenched with

NaHCér!, 25%‘%,22[{11%1#{ I Ze%lﬁg{tl&g ?{F yogellszéo%leg td b%‘ﬁnﬁ‘%ﬁ Al srql&j 18 collected

by suction filtration and washed with water (10 mL). The crude product is taken up in EtOH and the
solvent evaporated to afford the title compound as an off-white solid (1.79 g, 4.9 mmol) which is used

without further purification.

Step 2: 3-[(5-Bromo-[1,2,4]triazolo[ 1,5-a] pyrazin-8-yl)-tert-butoxycarbonyl-amino]benzoic acid ethyl

ester
LA
O
07N ~
N)\éN> O
V,
S/N‘N
Br

[00407] A solution of 3-(5-bromo-[1,2,4]triazolo[1,5-a]pyrazin-8-ylamino)benzoic acid ethyl

ester (1.79 g, 4.93 mmol) in DCM (20 mL) is stirred under N, at rt and BOC,0 (1.34 g, 6.16 mmol)

and DMAP (0.30 g, 2.46 mmol) are added. Stirring is continued for 2 h, when LCMS indicates
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NN H [00411]
3-{tert-Butoxycarbonyl -[5-(1H pyrazol -4-yl)-[1,2,4]tri
w@2mhaBsh7h- a] pyrazi n-8-yl]- am no}benzoi ¢ aci dPCHRPI0g7/055246
complge J:(QWQH}% )of tlféts%&rﬂlﬁ@ﬂaq 1%hé\4n‘ri’>gure i¢itdred %91'(1596 Hﬁg{e)ls washed with

and trletg/néamne O nmmol) are stirred in
dilute gvie 29, (BY Grymlarngd fbymﬁ rplsﬁanéglned) 0%t Nenfds) Hvepaseiiedf the solvent

aﬂ@ﬁéﬂ&Jﬁﬂ@gmﬁﬁmn&%Qt'9&%@7Qﬁgﬁgb%ghw)Eﬁ&ﬂf%ﬂﬁh'@ﬂm%ﬁ%&%&ﬁ further

IS partitioned betiven Et
purificgfgpn; 7 ni) and the |ayers are separated. The conbined
organic | ayers are washed with brine (2 x 5 nL) and

dri ed over Na2SO4. Evaporation of the solvent affords
Step an di | whibdkertBreivesbinved- i H-oveaH-4-(0/ 32, M’YGZQ@M,%PMWQM-&W—

f12:Nyflesre,0- 15 ML) and stirred overnight.
aminolfee} hyl‘am ne (0. 25 n) and ELOH (2 ) are added and

the sol vents renove educed pressure. The
residue is purlfleggy @ e HPLCto afford the
title conpound as . 1H NWMR
(DMSO-d6, 400 MHz): 6 3 %9 m;pm(s 0.8 H; 10.01
(s, 0.9 H; 8.77 (s, 1. H) /§65 (s, 1.0 H; 8.52 (s,
1.1 H; 8.41- 8.37 (m M\ 8.25 (s, 1.0 H); 8.08
(d, 1.0 H; 7.47 (d, 1.0H) 7.41 (t, 1.1 H;
7.04-7.03 (m 0.5 H; 3% (s, 29.2 H (water)); 1.14
(t, 3.5 H. LCGvs: Rt = Q95 mn (100 %9, mz (ESI) 349
(I\/H—|)+ Conpound 131: I‘H+(4 Hydroxybenzyl)

3-[5- (1H pyrazol
[00408) | 27 oNe{Ogersw Q]l%dégﬁohg@ myqﬂaw%ﬂ(ér@mwﬁléélmolqﬁl Rra]pyrazin-8-

yD)- ter)_g\!lt(NycaQoonM Qg{no]'b&li'zow |\ch é'hyl [69@14@0@8 % hi 85 0@-‘@@4 %y[etramethyl—

repar €d using nethods ‘as descri npound

13,210ttty Sy g oty BeHag: S0nBToh, $tEp: 5(0 3E G2 SRemmol) and

Pd(dplg)ocg%qﬂé[gé(%%ﬁg C(?T@ZEP%E fﬁg%ané%% f(MU")iﬁ"d w§¢313(9\éQ1L) A condenser is

fitted tpthRelagky ey signe ﬁﬂvacgatfc@')ar{dﬂ.]r%? ath N2 _(gp ayqi )h_e{l @eaged@} 115°C for 25 min.
The hﬁfﬂr\é%ﬁkﬁ%\l g@ﬁ%vé’d P @81 1) & adie@rd Bl RENZAM A8 NstehN NN Qivent is

removed under reduced pressure and the residue is purified by silica chromatography, eluting with
10% to 50% ethyl acetate in DCM, to afford the title compound as an orange oil (0.61 g, > 100%)

which is used without further purification.

Step 4: 3-{tert-Butoxycarbonyl-[ 5-(1 H-pyrazol-4-yl)-[ 1,2,4]triazolo[ 1,5-a/pyrazin-8-yl]-

aminobenzoic acid

¢ /

N-N

H
[00409] Impure 3-{tert-butoxycarbonyl-[5-(1H-pyrazol-4-yl)-[1,2,4]triazolo[1,5-a]pyrazin-8-
yl]-amino}benzoic acid ethyl ester (0.61 g, 1.25 mmol) is dissolved in THF (2.5 mL) and KOH (2M

aq., 2.5 mL, 5 mmol) is added and the mixture is heated at 60°C overnight. The solution is cooled and
filtered through celite, rinsing with water. The filtrate is poured into citric acid (2M aq., 2.5 mL) and
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[00413] This compound may be prepared using nethods as
descri bed for Conpound 129, using N nethyl benzyl am ne
WO 0gtizg75. LCVS: Rt = 1.15 min (100 %9, mz (BESI/EPHRB055246
stlrred(a +fhe SRR lé@lgd r]sQleected by suction filtration, washin w1th water and dried by
- (6- PhenyFacet yl'am no- pyri di n- 3-yl’am no% LAl tr
suspend@g eﬂ 61911 Bulgygppration wadsc regicpd pisiseishie r@ﬁmztad:mmgwm (280 mg).
ida din

004165 T PR BBy, MRty BRRAGOLITF s i DO o aford o
combnﬂsdamlmé 352 mi of bpyd cimpeurfdd This iguse@ @vithens fYrtherpupirdtign.ne

(30 nL) is stirred at rt and a sol ution of

phenyl acetyl chloride (4.64 g, 30 mmol) in THE (30 ni)
Step 51 8-Edgd&d>-ditbpwimés-y) The Hrirtoln] é Siadpysazin-§-gldmingfbepdumnde

and then poured into ice-water (250 nL) to afford a

brown solid, which is uged V\Atmout further

purification. [00415] Th rat N at is used to prepare

N-[ 5-(5-brono-[1, 2, 4]t i azol o 1 5-a ] pyrazin- 8-

yl ami no) - pyr|d|n2y erfyl acetamide in a fashion

anal ogous to steps 2 an%b3/>of the nethods as

descri bed for Conpoun 10 Step 4:

4-[8-(6- Phenyl acetyl aghnopyri di n-3yl am no)-[1,2,4]tria

zol o[ 1, 5-aJpyrazin-5 1/] #t hi ophene- 2-carboxylic acid

amde H N ~-NOI / MN NN IIN_, N SO H2N 114

WD 2007/ 138072 PCT/ EP2007/ 055246 [00416] This
[0041 g nmp 8 32 te%%ut&@cﬁﬁ&ﬁﬁfse@ H%z'rd’igl-z@lt) o8l 81:@8o0a%.d1pagih 851
ammo}‘bﬁ{@ﬂ( Biddfd - §- 10 ma)t ?thﬁazr@ln@[li M ag] Pyitla 2i>A 18oe)). apd fﬂilét}lylamlne

- BY6 b fr 0E E I
o P S P SR g 1 g i

continyed (e ght. ( ”ilmre%tloth(uEgsp })arnty(_pe(l qun Et()@gr(ﬁ dnnd gtlCO; (sat.
aq., 7 gﬁL§ én({ the [la@e& ]al:é' zert%@l Tﬂfe é’dn)bn[ea oggaﬁ tlﬁ%e?szegé %é‘h@é \x@flln)}‘lﬁe 2x5

azi n- 8-yl am no]j enyl } I peridin-1- acet am de
mL) and\gyzed quer NpgSQa. Vaporatlon of the solvent affords an oil which is dlssolved in MeOH

(0.3 mL) containing HC] (12 M aq., 0.15 mL) and stirred overnight. Triethylamine (0.25 mL) and

EtOH (2 mL) are added and the solvents removed under reduced pressure. The residue is purified by
preparative HPLC to afford the title compound as a white solid (7 mg). 'H NMR (DMSO-d6, 400
MHz): 6 = 13.29 ppm (s, 0.8 H); 10.01 (s, 0.9 H); 8.77 (s, 1.0 H); 8.65 (s, 1.0 H); 8.52 (s, 1.1 H); 8.41-
8.37 (m, 2.1 H); 8.25 (s, 1.0 H); 8.08 (d, 1.0 H); 7.47 (d, 1.0 H); 7.41 (t, 1.1 H); 7.04-7.03 (m, 0.5 H);
3.32 (s, 29.2 H (water)); 1.14 (t, 3.5 H). LCMS: Rt = 0.95 min (100 %), m/z (ESI) 349 (M+H)".

Compound 131: N-(4-Hydroxybenzyl) 3-[5-(1H-pyrazol-4-yl)-[1,2,4]triazolo[1,5-a]pyrazin-8-

ylamino]benzamide

[00412] This compound may be prepared using methods as described for Compound 129,
using 4-hydroxybenzylamine in step 5. LCMS: Rt = 0.98 min (100 %), m/z (ESI) 427 (M+H)".
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NN IIN_, N NN H[00417] This conpound may be
prepared usi ng nethods as described for Conpound 84,
W@ 300nQ38022 br onpacet am de in step 1. LCVS: Rt =POI/BR2007/055246

combi§ BRSO N e

ylamlrmlwmmdno -

[1,2,4]triazol o] 1, 5- a]p azi n-5-yl }-2, 3-di hydr oi soi ndo

I-lone FFFNLI, NNII N O H [00418]

Thi s conmpound may be he met hods as
GBl,

described for CbnpoU usi ng
5-(4,4,5,5-tetrane M 3 2]d|oxaborolan 2-yl)-2,3-d
i hydr oi soi ndol -1 - ong. 0.99 min (95 %9, mz

(ESI) 537 (MrH)+. OO ou\hd 171

[4-(4-Isopropy|piper zin-1-yl)-3-trifluoronethyl phenyl
]-[5-(1H pyrazol -4-§l )- [1,2,4]triazolo

[1, 5-a] pyrazin-8-yl N-Hm ne 115 WD 2007/ 138072

PCT/ EP2007/ 055246 FFNL, N HNNN IIN_-NNN

(00415 [ Oo‘ffﬁglco%&ﬁd%@p&l&@pd}&y ustﬁ?g B%Q&’sr Rd4MsiRg f&eéaﬁﬂﬁmd 129,
as descri bed for Conpound 46,

ng
using -y beeryjamin, it piep ﬁak@M@[ Rt 5] é? pyrr @99 ¥).8u4 (BHSI] 45(WHR o
propyl pi perazin-1-yl)-3- trifluoronethyl phenyl]am ne.
LCMS: Rt = 0.99 (95 %9, mz (ESI) 472 (M+H) +. [00420]
Compaurive 1 6&x dripi(@Bherfylasetvonipuipyridin Shdaming e Hi2. A riazploHgfanleyrazin-5-

1-thi VEidRCERAdL €S are described herei nabove.
vl 1@%whgggg§ﬁo lC‘gn Itions and Characterization [00421]

Step 1 Rud-Nivedpyridip@sl)-Sp/mutesianidd | conpounds may be

purified using reverse phasg HPLC using a Glson

preparati ve HPLC syste o.wo W/ VIS

detector, 215 liquid h ndler) G | son 215 acts as

bot h auto sanpl er and co gctor. Conpounds

can al so be purified by flash
[00414] A solution of 2-amino-5-nitropyridine (4.17 g, 30 mmol) in pyridine (30 mL) is stirred
at rt and a solution of phenylacetyl chloride (4.64 g, 30 mmol) in THF (30 mL) is added dropwise.
The mixture is stirred for 24 h and then poured into ice-water (250 mL) to afford a brown solid, which
is used without further purification.
[00415] This material is used to prepare N-[5-(5-bromo-[1,2,4]triazolo[1,5-a ]pyrazin-8-
ylamino)-pyridin-2-yl]-2-phenylacetamide in a fashion analogous to steps 2 and 3 of the methods as

described for Compound 120.

Step 4. 4-[8-(6-Phenylacetylamino-pyridin-3-ylamino)-[1,2,4[triazolo[ 1, 5-a]pyrazin-5-yl]-thiophene-

2-carboxylic acid amide
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chromat ography on silica gel. [00422] Conpounds are
characterised by mass spectronetry using single
wa@e@dnsgpot e i nstrumentation with an el ectr 0SpPEE/EP2007/055246

o010 €080 85388 LB A UL oS v

4, usinlyAPKAP-bKGne-Bak4 lirangod iSealperdie 8-ylainoppfAlidis-A Billed-ghehgnersamide and

oGy B TS < AT R BT

tenperature for 30 mnutes. Flashplate assay: [00424]

Compa—lnﬁ ol yoro I(ét(g - -(Eﬁslf}i %@Q%{)ﬁ&l#ﬁtrﬁ%@ﬁ gﬁ glJIaEe}lsl)% ino]phenyl}-

piperidindryljacetnmider red to a streptavi din-coated 384 vveII
flashplate (Perkin- Elner). [00 Ho wells
containing 2L test conpoung orNét\g/lgiazrd i nhibitor, 13L
Enzyne m x or diluent gz d osing a Hydra
(Robbi ns Scientific). 426] Reactions are started by
addi tion of 10L of &t substrate cocktail using a

Mul tidrop (Therno- systerrs) to give final

concentrations in Mgéjﬂ y of: 116 WD 2007/ 138072
PCT/ EP2007/ 055246 QW\NXPKAP- K5 3M MAPKAP- K5 peptide
substrate 0.6M ATP 4C [33P]-y-ATP/L 1 x
reaction buffer [004R7] Plates are incubated at room
tenperature for 30\m/hutes. [00428] Reactions are
terninated by the &7 tion of 25L EDTA (50mM) to each
well using a Mcro-fill (Biotek). [00429] Reactions

[00413) e tr @nhist@hporad inay Be pepaegl Ritghdihodoad ekbribb@ ol pbabeund 84, using

2 ronfi gD ds LAY B0 BURSET AV ¢ (OB 5Aa] AT D wel |

are washed 3 tinmes with IOOI phosphat e buffer ed saline

usi ng a can pl washer. [00431 act i Vit S )
Compgidar n]e7§ by sé?’%{"i ristnrapyigd E:“r?tz'i“fF]gylli '“E‘ ‘é"rf’f"ﬁgﬁéhﬁ?)@am“‘“]'
[1,2,4]G@iFploy1 ,5MRlply Fakzin-D01}- 2, F@EB ko HoihaaGosdt . Enzyne M x:

Enzyme 50nM Tris Hcl (pH 7.5) 0.1nmM EGTA 2mM DTT

I=

O

[00418] This compound may be prepared using the methods as described for Compound
GBI1S, using 5-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-2,3-dihydroisoindol-1-one. LCMS: Rt
=0.99 min (95 %), m/z (ESI) 537 (M+H)".

Compound 171: [4-(4-Isopropylpiperazin-1-yl)-3-trifluoromethylphenyl]-[5-(1 H-pyrazol-4-yl)-
[1,2,4]triazolo[1,5-a]pyrazin-8-yl]amine
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1 mg/mL BSA Reaction Buffer: 50mM Tris Hcl (pH 7.5)

0.1mM EGTA | OvM Magnesi um acetate 2nM DTT [ 00432]
wabm7fisdorpwi ng conmpounds have been or can be pPEpPEP®A7/055246

according to the synthetic nmethods descri bed above.

For the purpose of TablefFl_and ISEL: 2 below, activity

of each conpound, whichYtanybeNdeterm ned using the

MAPKAPKS5 assay net hod de ggJin Exanmple 1, is

expressed as follows: conpound exhi bi ted

MAPKAPKS | C50 1-100 conmpound exhi bi ted

MAPKAPKS | C50 101-500nM ++ conpound exhi bited
M E;A

MAPKAPKS | C50 501- 1§ + conpound exhi bited
MAPKAPKS | C50 >1000 g BLE 1: Structure and activity
of of Exenplary Conpo nds¥ 117 WO 2007/ 138072

PCT/ EP2007/ 055246 NLAPKA1 K5 Compound # S'|' RUCI' URE
INIAN (caled) IC( (N NHN N~ -r N> 1 XN 362. 40
++ NNHN N) N %{rfmzl\ll\u) 375.44 + N J 3 428.50
+ HN N~N 4 ~N-N-N402. 46 +

[00419] This compound may be prepared using methods as described for Compound 46, using
(5-bromo-[1,2,4]triazolo[1,5-a]pyrazin-8-yl)-[4-(4-isopropylpiperazin-1-yl)-3-
trifluoromethylphenyl]lamine. LCMS: Rt = 0.99 (95 %), m/z (ESI) 472 (M+H)".

[00420] Other examples of compounds of the invention, prepared by the above procedures are
described hereinabove.

Purification Conditions and Characterization

[00421] Routinely, post-synthesis all compounds may be purified using reverse phase HPLC
using a Gilson preparative HPLC system (322 pump, 155 UV/VIS detector, 215 liquid handler). The
Gilson 215 acts as both auto-sampler and fraction collector. Compounds can also be purified by flash
chromatography on silica gel.

[00422] Compounds are characterised by mass spectrometry using single quadrupole

instrumentation with an electrospray source.
Biological Assays Demonstrating the Usefulness of the Compounds
Example 1: MAPKAP-KS Assay

[00423] MAPKAP-KS5 reactions are performed in FlashPlate format using 0.1 or 0.2 pCi 33P-
ATP; 0.6uM ATP; ImU MAPKAP-KS; 3uM MAPKAP-KS peptide substrate, incubated at room

temperature for 30 minutes.

Flashplate assay:

[00424] The MAPKAP-KS5 kinase reaction is performed in a 384 well polypropylene plate
(Matrix Technologies) and then transferred to a streptavidin-coated 384 well flashplate (Perkin-
Elmer).

[00425] To wells containing 2pL test compound or standard inhibitor, 13uL. Enzyme mix or
diluent are added using a Hydra (Robbins Scientific).

[00426] Reactions are started by addition of 10uL of [2.5x] substrate cocktail using a

Multidrop (Thermo-Labsystems), to give final concentrations in the assay of:
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OHj HNa 5 415.46 + O-NH, N HN NN 6 NN 434.53
++++ ~ NH= O Nor N 1-- 7 446.49 + ON, Nor NON 8
wWa4®74%8072 NN o NH~ 118 WO 2007/ 138072 PCT/EP2007/055246

PCT/ EP2Q0 M RPRRA& s Nl APKAL K5 Conpound # S' 1" RUCI' URE
INVIAN (caled) IC ( (nN1) NJ HN N9 434.53 ++ N~
r,o i MAPKAP-KPept8lR suitrate O~NH-~

0.6uM ATP

0.004uCi [33P]-y-ATP/pL

1x reaction buffer

[00427] Plates are incubated at room temperature for 30 minutes.

[00428] Reactions are terminated by the addition of 25uL EDTA (50mM) to each well using a
Micro-fill (Biotek).

[00429] Reactions are transferred to a streptavidin-coated flashplate using a Zymark robotic

system. Plates are incubated for 60 minutes at room temperature.
[00430] All wells are washed 3 times with 100l phosphate buffered saline using a Tecan plate
washer.
[00431] Radioactivity is determined by scintillation counting of the flashplate (empty wells)
on a Packard TopCount.
Enzyme Mix:
Enzyme
50mM Tris Hel (pH 7.5)
0.lmM EGTA
2mM DTT
Img/mL BSA
Reaction Buffer:
50mM Tris Hel (pH 7.5)
0.lmM EGTA
10mM Magnesium acetate
2mM DTT

[00432] The following compounds have been or can be prepared according to the synthetic
methods described above. For the purpose of Table 1 and Table 2 below, activity of each compound,
which can be determined using the MAPKAPKS assay method described in Example 1, is expressed
as follows:

++++ compound exhibited MAPKAPKS ICs, 1-100 nM

+++  compound exhibited MAPKAPKS ICs, 101-500 nM

++ compound exhibited MAPKAPKS ICs 501-1000 nM

+ compound exhibited MAPKAPKS ICs, >1000 nM

TABLE 1: Structure and activity of of Exemplarv Compounds
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r-o Nom 1l 433.45 + O-NH~ r-o N HNQ 12 NN/ 376. 42
++ INIT j HNjN 13 421.48 + N~ HNjar 14N N 14
WaABmIA#R2 , 15 421.48 +++ g N~ Nr-N  HNCl  NeasI/EB2007/055246
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H HzZN O "0 NJ HN 19 N N~ 405.42 +

406. 45 +
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HN 25N> 430.40 + NN H 26 492.54 + FNF ~N~~
420.50 +++ N 28 462.58 ++++ NN 29 405.42 + N-N Jar

WO DD07/1307446.52 + 0 ~0o r' N N -N 403. 49 +++ PGIEN0D/055246
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O P1-N 35 441.50 + H 36 468.57 ++++

OHAMI10 N HN
\' N, 37 392.42 + NNHTr-N~ 1C NHNC 38 " XN-N
wadB748%8072 N " N 39 441.50 + N H HNC 1N 4PCTNEXIdoNS5246
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NN 42 XN-N,> 416.49 + NN HN [N 43 N 404.48 + NN O
INN 44 N' 444.43 + HaNIF |-yN 45 N XN-N 443. 44 +
WO 13882 N HN~ 46 N XN-N- 415.50 + NN H J  BNVEP2007/055246
N A 7400 AT NH N HNO 4 S tiE R 85 2
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469.62 + s N HN50 " N 378.46 + ~ N~ N HN 51 N
wo-bbol188D%2 56 + HN NON 52 NN' 390.45 + NN HCHBP2)ar/055246
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NHN Nr N 60 -~ 402.47 + NHN 61 N 422.47 + 'N
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WO 200BIN72-" ry\ 69 420.50 + N HN N 70 N N, oPGERP2R7/855246
I\I_ 4 - o o o 4 L) Al Al

57

502.52 +++

58 Ef 474.59 o+
5 §

59 ) 401.48 n

60 £> 402.47 n

Nf\rNiN>
61 I 422.47 +
Py

N
62 T 463.57 ++
S"%O

63 P 501.54 +

64 i 442 .45 +

125



IC,( (nNNI) r N 73436.50 + rJ~ HN O-N 74 477.60 + F
75 NN: 445.46 + , r c 76 N, 461.91 + 77 503.01
wo2007/18078 N 78 X N 389.42 + NYN NH, N YN 79p&BBPHB7/055246
- .- & --

65 % 471.52 Tt

66 7 429.51 +

67 i"w/ 380.39 +

68 i 396.84 +

69 T 420.50 +

70 m 392.42 +

71 468.52 +

72 T 414.43 +

126



84 "XN-N N 402.51 ++ N-N 85 470.56 + 447.50 ++++ ~
86 ~-Nr-O ON N 87 428.46 ++++ 446.52 ++++ ~ 88 ~-N
wd287M§302007/ 138072 PCT/ EP2007/ 055246 NI APKALP&BEP2007/055246

o -~
46
46
94
73 436.50 +
A
oy
e e
74 I 477.60 +
o
F. N\)
HNIQ/
Nf\VNjN»
75 @ 445 46 +
o
Ch N\)
L
“ij“»
76 @ 461.91 +
1.
(\
Poad
Nf\i%
77 @ 503.01 1+
o
NS
<
Y
78 ;g ; 389.42 +
1.
(\
79 . 469.55 N
o
v
HN/©/
Nf\f.f:?
80 Q’g 471.54 +

127




96 477.60 + |,N 129 WD 2007/ 138072 PCT/ EP2007/ 055246
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130 WO 2007/138072 PCT/ EP2007/ 055246
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196 544.62 +++ 197 542.56 + -lrn 198 476.50 +
Exanpl e 2. Devel opnent of an assay for the
wo dentisforzat i on of regulators of the expressi oPCDEP2007/055246

activity of cellls nay be induced to all ow proper
detedti on of thls actjitvity, and |to achjeve a cleaJer
read-fout. In the conx xt of RA, |the ce]ls of choicg
are nannai&gn s;nOV|a# fibe Iaséﬁﬁggd t he trlggers
that [may be used to ihducesthe H radlng Tactiv ty
are gytokines relevant in the fileld of arthritis:|for
i nstance TNF-a, |IL1B, I1L6, OSM [IL17, and M Fl-a. [This

list fis—not conprehensive due o the plethora of
cyt okli nes potentlial |l y/invol ved iln the RA pat hogenepi s
(Smoljen and Steifner, ~2003). To |set upfan in vitro

assay| thafs4g s as clo§§/as possi gl gt [ he copplexity
of the pathol ogy, the {E#gggr appl i ed[ shoul d be a
m xture of factaors generated by [contacfi ng

cyt okli ne- producilng cells relevant in the field of
ar t hrtTs,—suchas nmonpcytes, ngcroptages, T-cetts
and B-cells, witth a trtgger. Thg cytokj ne- producihg
cellg will respond tbﬁ}g; contagt by pfroducing a

conpllex am® unbilased re of [f&tddrs. 142 WO
2007/{138072 PCT/|EP2007/655246 |f| the
cyt oki ne- producilng cell used is |also fpund in a
pannus, and the|cytokine applied to prpduce this
trigder is found in the synovial|l fluidf of rheunmatojd
arthrlitis patients, the m xture [of facfors ultimtply
produced wi Il contai art of the factprs that are
present i W& he jloi nts™ef arthrit|i®4fatj ents. ™ Princjple
of the "MW assay' [00 trijx Metall o Proteasep
(MWPY) possess various physiolodical rples, as e.g
the |maturation{of other proteades, growth factorsj
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exprgssion of MYPL by synovial ffibroblpsts (SFs) |s
di agnostic for tthe progression df the mrthritic

di sease—anrd—+s prﬂﬂiﬂ*iwﬂ for—eroestre—processes—h
the jloint (Cunngne et Zal., 2001)]. The expression of
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cytokines |ike TNF-a of Il L1B (Ardreakos et al .
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expr essi on and thus cgisidered rlel evant for the

D S

devellopnent of therapeéutic stratlegies for the

treat|iment 1&f RA. [06&% ] I'n the [f&17150W ng extanpl es
the devel opnment |of an‘g§ﬁvy furfther referred to ap
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washed with PBS (80 g NaCd, 2g KO (Sigma), 11.5 g
Na2HPO4. 7H2O and 2 g KH2PO4 in 10 L mll1i @ pH 7.4)
wmmﬂwhkmmked with 100 L/vveII Casei n buffer (2%@3{1;132007/055246

0.5 d CHAPS (Rgche), 23.3/g Nadl, 4 nl 0,5 M EDTA pH
8 (Invitrogen), |5 n 100/;W£G inl1LmlliQ and
adj ust ed 19 pH 71.0). 0.25 M DTT 4Sisgnp) i s added fo
t he tlhawed sanplles plates.’ After| renoval of the EC
buffgr, 20 L of |sanple |s transflerred fo the ELI SA
pl atgs. After oVernight 1 ncubatifjon at [ 4C plates aje
washegd twi ce witfth PBS ance with PBST (PBS with

0. 05% Tweegy 20 (Si gma)) ‘and’ i nqupatsad| with 35 L/ wel |
bi oti|nyl ated antli - M1 anti body |sol utipn (R&D). Th}s
secondary antlbcdy 'S diIuted ifn buffer C (0.82 g

NaH2 H-SA 204 Ner2HPOA 0 g NafC——26—gbov] ne
al bumin and 4 rrLOSME p gin2L mlliQand
adj ugft ed pH 7.0) at a cent|rat,i gn| of 5 g/ nL.
After E&S |rcubat| ony; t RT, p%taltégs are washed ps

descrli bed above and i ncubated wilth 50 L/well
stre ta\vli d: [a) HRP r\nnJ ||gnf a / Dl callreca

S=AA A 1IN - = ey

Strept avi di n- HRP conj ugat@l s diffuted jn buffer C pt a
concgntration off 0.25 L Af tler 45 m n, pI ates pre
washed as!¥escrilbed above, and i ncitfdled for 5 nmin ith
50 LU/ well BM Chem ELI SA Substrdte (Roche). Readoufl is
perfarnmed on the Lum noscan Ascent Lupi noneter
(Labgystens) w tth an intj})?QW| on time pf 200 nsec pr
wi th [an Envi si o readerf Per El mer). 144 WO
2007/(1380T¥ PCT/EP2007/ 055246 [|0B¥381| The ihcreasp of
MWPL |expressi on|by SFs upon treat ment W th cytokines
releant in the field of RA (TNF-a, I|L1B and OSM| or
a conbl nation thereof 1s own Ijn Figure 2 as whitg
bars.| For this|experi rre§ ,c»SFs |are segeded in 96 wel l
platgs, 3;800 cell s/ wells h llat®mrso the nmediumip
changed to ML99 |nedi um suppienented wifh 1% FBS. Che
day after the nmgdi um change, cyt|oki nes| or
conbi matTonms thereof —are added—to the cuttures;, —each
cyt oki ne being added to a final concentration of 25
ng/mL. 72 h after cytokine addition, the supernatant
is collected and processed in the MWl ELISA as

Examucr i Pectlipmenhef pr assacfolr the idemtifivdotivre of teguliptrsabf the expression of

MMPiNl)t Retivated pRngAry 5 n%@ita ibtoblasts.C triggered, using the
ﬁm—m—uﬁ&%ﬁ%nat ant of THPl cells

f ol d | u + 1% EB eat e
[0043“§]§me 03 entlitg comp ounM]' Iatn%e eredse Stheo CMt e%ﬁldm a}:/){lwty ﬁg&h the ECM-

degradllng aMl@S/ dfedlilsumyl-befhﬁ/dLEBBto allWI%ioﬂeE&@écﬁoﬂ off this hnemety and to achieve a
clearer rﬁealu (_}lt? ISIéﬁfl O?OnFeﬁml\%‘%f %ﬂr glcg ﬁl%[)y%gﬁ?ial% §yn8§1e1 ﬁbaoblasts and the

tnggerywltahmhﬁae s e mamcanhesEGM dEngdlag tetvdty ek c?Hﬂ?ihes:alldvsntms the field of

arthrltlts f{)r 1n%anc (I%I%tog I]];@C gLnéo bﬁ ?ﬁiljohﬁ)daﬁgﬁlo ngﬁt g & ndat compre%enswe due

to the plﬁﬂihutatdf enpkiagschotcatiaitysitvadgpdah shetRve pdhdgehddisi(Rdolet piahSteiner, 2003).
To setQ IuE fgﬁn Vgr&{?pay thrf:rkl)ggalsjlrp eogea%s p?(’) ger: I&O;l :gor{q 1%){1)‘%/' R p(aENﬁ)gy, "the trigger
applied ghoeld iva b anttuefof Tadfersageneratud E;dco'ﬁtd@ﬂng)@tdkme@m‘dﬁlang] sglls relevant in the
s TNE- a dditio aI 0 ¢t ar
fetd of R Snloe B bhliPRBerh s ph SR Wona B A ke
produaidfg celliNivilbrespond ethReopat h}D gedesisa cenplad andainbidsed mixture of factors.
(TNF- a- bl ockers such as Infliximab and Etanercept show
some efficacy in the treatd8it of RA patients) and the
THP-1 cells are representative for nonocytes /
macr ophages present in the joint of RA patients, the
TNF- a- based trigger m xture prepared by




contacting THP-1 cells with TNF-a will contain factors
present in the joints of RA patients and subsequently
wo soorabsevant to RA. This TNF- a- based conpl ex tPCTBRI007/055246
If the (fywkﬁll%g)'}oc%lgﬁlg g%ﬁ%e& R agsélféd?l n QP&HBh@ Xnd {hg'ggcglgﬁe ap[pl%ci fo Ss)roduce this
trigger|is Fiupd i tBg sympviplHtuid ef qhmqt@ﬁ aglfritiSpatiptst the migtoigpif dagtors ultimately
produc%& ’ng&)ﬁltalﬂ p%rt%tﬁ ﬁl\é@ac't{)?é e ar%&és%at Hﬁh lﬂﬁ%&ﬁt@ of ﬁ’th?lgg g ufents

ti-inflammtory agent t al so strongly reduces
Pl‘lncmi@w(Dﬂth@ﬁWPraﬂm‘nd arthritis in rodents (Yang et al.,
2004) (Figure 3). Dexanethasone is shown to
[00434los e- ddfpardilatlly Pr@m@e(MMﬁ@m@swarwwrhmmb thlgpy as e.g. the
[ ac t S d
maturaggllﬂgéfte éth%1¥ p%%ga%es gtr+\%/tg / \%g d e ngfgfadﬁ (glt g)g & ra <ff,lellular matrix
compogfrite rMEIBé ah ang of fha orcadeis ngthg MM% fﬂrm]a'tthqg ppg:lbbtfto degrade natlve collagen,
e d M j
the magl ﬂ@g{léi%gﬁ%%e (ﬁcr%ﬁ{g%%e \I;Aélrn(?créalgﬁ e%?JeLS?Oélf ] el\@ﬁ h%%”ng{qglrﬁbroblasts
(SFs) 1 ls dpelmm fnthe pfogiisiRor of tbeazltrﬂlsmt disgaseehdvib piadiTiNR-far qréxdgpprocesses in

the joi%tif(bH%rﬁge Etrlll NE(%?) TI% e§§: 52%1 of WPE B? 8??55% b%(?%g%%drt%;thé) Iktivation

xanet hasone as t he day” beftore
of SFstwithattipgant releyving fgupamgidarthritis, as gytolioesdekedt-o suldj1 8 ¢Aedieakos et
t I [ Y
L N RESE” AT CHORIER I MU, OB gy s s o
readougthat, is Wwighly raandnC@Ohﬁ\/@In@et ofRAabotbits eyenvidfisete thRilggh of a@)lVatlon of SFs
4 t exr ' . iV
towardgég %@gl%@%%ﬂ?tgg%v%selg %bsgénpﬁ %I ts ig% rg(?l%gcp&ppééﬂ@t? bt 2 @1&1&1‘321‘[6 drug
target phaetvasédoBfiscledds yo thelredpgimen ofi MNIPI| axpressaamcbyr e esldn theglrug target is
[ t : 2,
then p%&%&tklggfmvgl\}élgﬁ é[?ée %g\%@tﬁon (QE @HY[ _P?e?s;igﬁe/ ?nd_t?ar% o é re%l\}l\r/%ievant for the
developmpnt @6 iprgpeuti¢ fyatosebs @rmwm@usofﬁfn ctions to Knock Down

PKAP 7
10043 5 B ED e e T R A R e s efisg o s “Mp
assay ,rremltatsn}ngl\/lﬂ\/ﬁﬁ mq@p‘egsbyoiynmﬁal gibRINASts ($ka) gletspngse to diverse activating
‘[1‘1ggerg/‘@:> g 5 ﬁmi{h lg?ﬁ% Bf 1s as té?lbcgeg@%g Po.]:%erlf% 1(&3?101% ?P gene products that

ure descrlbe
are commmf@ taseeth fonthe hi@vqi@mmrboﬁ]&htthta{mdﬁxmu@e QQ) The validation of

drug teﬁ%@éf@%@%ﬂé %E\g eg ﬁ%sese@'thﬁrgwﬁe& 103 knock-down viruses

or Ad- squIlA@nfba midiake the tipecsa @GR ceHRMAhBY A wimcli héuQEGMtem levels of

e 00 004, ETCRREISROAIGHIRS AT 18 S By

identifiggfiongpf Sapposils meduldibk /t@E@AVlad@rtbwvahd@ecs dlag eargay%ia glreatdegbribed in

r r. pl 1 ds: hy - cli 0 .
i 4 ARG B 2. S PS5BS USRI MRy o
drug tqpgeedidgitifigd s dbdegheddBriidebdowbed i n W99/ 64582. [ 00441]

The functionality of an adenovirus targeti ng MAPKAPKS

is tested as follows. These adenoviruses are used to

primary human SFs cultured in petri dishes as
Assay?&{nﬁg{es On day 1, 500.000 SFs are seeded per petri

Controgl@[_gﬁs%% day Iater the cells are infected with
PK5- v13 KD (1.6E9 VP/nL) or Ad5-eG-P-v5 KD
[0043%]1 3E19h {Slnmj'l)vu"ﬁges 4 heg)e stu‘h@egg (lg%ﬁigloglndliIDEEZ%AdtngV%uses are

VIirus partic
generateidr ﬁl@esthfby a@uprter- PIEGR)ids Gn C@ial;ans'ff;ctloleldf shahelperdptaawi gdVEAdS ALII-

TR k5 8T PEEPR L 112G ALAING if QRba0gdy d procedur e
USTTIg a trypsrn inis then

Negatineesnfral vizedd: by addi ti on of DVEM growt h nedi um

suppl enented with 10%BS. The cells are then
Ad5- e@Eﬂ’JKébtEqngdmyewe@@nﬁﬁngfﬁGW@Bcfﬁl@GSE@ g NO: ). r{jloned using

A buffer
Sapl- s}Eselnll%l‘%J rtglgangiﬁll%g%g%%%%%b% 1% QZXO)% 1olate, 1 %
Triton X100, 0.1 % SDS). The san‘pl es are then
soni cated for 10sec. The pfdéd3ein concentration of the

sanples is then determ ned




using the BCA kit (Pierce, Cat N 23227) as descri bed
by the provider, using BSA as a standard. To 30g of
wa@edo/188psat e diluted to 19.51 in RIPA buffer, BCBEPWN7/055246
[ GG A t
AdS- Lﬁ@qgé:%tgg%%g%megﬁé}lug @gﬁgg &S bumr N Pal\cg@? Iﬂ)rN;f?Jl n%rr)) O86hked using
Sapl-syerf iftervectprrani tviregeeneraiPEOB Ry ibed @ VHANER09The 30L sarrpl e
is then boiled for 5mn and | oaded on a 10%

AdS-M$BRyalc K digefesegience (TVGAEBEeNClIFa3adC (SEQ 18 W@t Glened using

Sap1- s@c@st 1h‘&§%ét91nan@ fvmﬁsrg%nérgt%@ hs RbcrBEPISVBokHROEr down,  15¢,
59 and 3.75g of the lysate of the Ad5-eG-P-v5 KD

Rmnw%@&ggﬁggwgglls are al so | oaded onto the gel. The ge
is then run for 2 hours at 100V in | x MOPS/ SDS NuPage

Ads-MMPN G KM F8det @é Vick fw&RGNBQ%A\)GAﬁ@fG@Ac (§Eét1biﬁo 4). Cloned
Pl us Prestai ned andard (lnvitrogen L %g I's used

using Saalégﬁtsunﬁawt%ra@@ élrlﬁ geieredyy dessEbegan quﬁém lot ei ns on
t he % are then transferred onto a PVDF nenbrane
Viruseg psed i@ g naliepon2) by a met blotting procedure using
a transfer buffer prepared n1X|n 100m  Nu

AdS-MRKASTGY ¥ B T8 SERPDB0E AN NGRS dD NO: 3)

ClonedL@830dap Mitek int§d 0@k Bd Vn%@%&fe%tetdhﬁ d&sf:ﬁ%ﬁfn?WO(Bh)Qo%l
menbrane is first soaked in nethanol and in transfer

Ads-Mufd grks vhe k- amgeerseq@n&emﬁWM@Gd@&@/AMCw(gEQ ID NO: 6).

m nutes. The nenbrane is then bl ocked . b

Clonedysing; S3B1 -FiHFS BIOWIEIR §hirup 8Fncpasshap AEERTHE QQ&’&(QPP@I

er. (Anmer RPN 2109) prepared in PBST (PBS
Exampgij%ﬁ Q%W@@”tﬁwﬁwli%s%en 20 (Sigma, P1379)). After
2Lock|ggﬁ t he i mmunodet ection is performed using
1004380 frogerediameaRt oty magrse: WABKRpRSIygpped-Vatious primary

antibodbOSE kRRE LK, wdtds WEdROBOSAdirbéd 186 @olflellr% prGtOEHlQ@KéVBEped and
buffer. After overni ght incubation with this Q%6W4 1
w¢E

validatgdjo esgyre MYR! kesiibiaiiesupanaipd fedf4aveli e Wl%Lmﬁfrc

plates E@@MQ@E@Qoafce@ﬁvltMtdg/rﬁ]b @ntiimdﬁlh}dodya‘ﬂka%y(Chemlcon) The antibody
| onal goat .anti-nouse % HRP conj ugat ed
%o

is dﬂut@ézm?)lffﬁ. 10t ed Sbdbrse $Pigmh 0-55| VRGN 2 btchap). an?*hﬁeml Tos Nan,

(Sigmd)|iRt I ﬁllﬂlQe\ﬂaté’yaﬁlBdeug’ted ltd’ﬁﬁs 8is. KRS bvanmnt meutgﬁ&restwgnplates are
dvance (RPN2109 Anersha%l

erformed w
Washe%wmgo"é?té @QgﬁéNa%héérI%ﬁlr{élgfné) tHe Al kQragd 2 g KHPO, in 10 L

milliQl PYtT.44Cdnl Wiseked Heh lﬁé@LyA@llz@QZﬁll&g@F 2% Casein (VWR International) in
PCT/ EP2007/ 055246 Western Blotting reveal ed

PBS). gﬁ)ﬁldé%§flsaﬁl Qugidp raovRIANBRABKES A platesand replaced by 50 uIL/well EC buffer (4

g caserﬁdﬁﬂ\@m (Sl'gﬁlaj(@ g Hoﬂfn@ Gb@ﬁltﬁ(@ig'ﬁﬁl) W@PDQHE@ €Sigma), 0.5 g
fected he Ad5-eCGEP-v5 KD neg

CHAPS ShoTgh 207 S CBMBArT At AP GHETHPPLE Bg 105 NaNs in 1 L milli

and adﬁ@t@d Q@PT@?Q@@ hfrect @‘i’gn&@ ddesd @lthompekdtsempiss pl@‘n@i & fter removal
reduction in 1%gresslon to be 2-fold, Equ

of the IEga‘tallfﬁqg 2Q¢uly (Pféa@glﬁ ﬂ:ﬁfeérgd it thg &ddvs Plates- e@ftegy)vermght incubation at

4°C plhtaama Gfdﬂl%@ﬁhb@@1tl@f’B§ancﬂﬁké RitRbBST (PEIWMIRD.09% Thhen-20 (Sigma)) and
KAPK5 ant i body a. stripping praocedure’

1ncubafﬁlﬁsﬂtlhé’>§ b Gval bﬁ(étméﬂatefl FRf- N{%Iﬁ]b H g sHlupgsﬁs&D) Tl(ng secondary antibody

is dllutkdfm%ﬂgﬁ@ (%) gmafqupoﬁﬂggu ) g Nazﬁeoﬁ Qb FEONAG cmrghdagle t®umin and 4
t he nmet hod .descri bed f KAPK5 det ecti on,

mL 0.3 {ERJ APty g dt 2 haryiq md%ﬁ@ Oolza%l Ohg Cﬁgfenﬁa%?eﬁ ﬁ gmL. After 2

of 1nCLﬂ3§tﬂiﬁta@R@ Mtes fe@tvadePhs dedBibdd a‘tfﬁfe @ndli0ABatb@lveh 80 (kD Breptavidin-
rimary antibody and a rabbit anti goat _ anti body at

HRP Qg hip o). SrAvi G 5L QUEFLDHANPd A P dy at @ concentration of

0.25 uB%ﬁU'AfEer ab nhih] Iﬁat@(;k}@ i aBiRA tas AERriBddVdve Bnd-ingibad4or 5 min with 50
Taken togethe his experinent dennnstrate% t he

L iwell g R RO éflbserﬁf@ (RQCts) AR r iy 9eBHH e J-uripsiead Ascent
LuminbR@er (VARKABRKS vaXineis&atiod @MEbB200MmRE oM RitY ah WkiBioSk&der (Perkin

(B) MAPKAPK5 knock-down Ad-si RNA Reduces SF-induced
Elmerhpp1 Expr essi on [00442] The efflcacy of

Ad5- MAPKAPK5-v13 KD virus ilAdthe MW assay' is tested

as follows. Day 1, SFs (passage 9 to 10) are seeded

in 96 well plates at a density of 3000 cells per well

in conplete synovial gromﬁh nedlun1(CeI

oy s o o L R 1




i ncreasing amounts (3, 6; 9, 12 or 15 1) of follow ng
viruses: Ad5-eGFP-v5 KD, Ad5- MAPKAPKS5- v12 KD,
WRAAHTNVFIIKAPKS- v13_KD, Ad5- MWP1-v10_KD. The Vi r BGT/ERBN7/055246

[0043%!3 5C or &ﬁec frlgrg?z%)()tf gﬂﬁi’f E)Sn?es%ﬂlg P# tttregﬂme}{t{ Witp cytokmeﬁ relevant in

- |rus vol unme “on
the fieklalf |R<;A (t”[@lF}_cg |_L1Lhang\Q§M) or\p]/@binbm?ﬁﬁunghqrcnf nedpivom Figure 2 as white bars,

For thg%§h1&&|&|e%§ SSP‘S Q@et e%ﬁ‘e? SLJSF\?&FpIQ‘LQSS ef%)%dceﬁig]vapt%rl?ﬁwr he medium is

e’ virus
changegrte M 198 medvousraplenerftest wih dayiE3 S Ohe dey affve thagnddiart change cytokines

or con%geqeaﬁ?nsgl;grfbﬁ %Pe%gm QIlleV ?tﬁrf%p geac}g%@kgr%%g%d#gg? St\rfnﬁl[élyconcentration
of 25 sgippl &rbraﬁefdcywktrh aﬂslnon dlfe swmmms tellegigépnd prg@:s¢edgn the MMP1
ELISA?%S:: cﬁgcrﬁ)l&? 1natﬁ£ b% blo V %BVe thﬂgarz?lké/ﬁ/gﬁtﬂ %ﬁ_?%&ehﬁlem SFs are triggered,

ected and su d ot
using the semé lpadocioh VEbhatl‘trpIS@emlataﬁhef TEBUktls (@ffold Waluest pe™M 198Nt 1% FBS)
| L f | 0
e, SO LOELO Sy o MY L IR ARIRRRLAROL v s
MMP1 kregjeforrheshvimmbpled ars ehdwn ilthlsurpo?saSt e baenthreoindwitipy of the MMPI

expres?hﬁ ngi:s)é t{lggeqw\gl%h {h@@ [JM t"ant% %P gﬁ%sd t?&g:layfﬁ ’ellé"@ %ﬁﬁ‘%%r (>4.5 fold

contro VI rus,
mductex)oatse@mpewd o6 tHeuWisftaggesad, wmto@sombtlant ANFere nloee (3h®1d induction) and

sS40 905 MRl GANEPRLO MR BTy g, i

OSM) At IAIRKAdEEes 118 Jhe dupeatagot ¢fERNF-o-ondacad] BHY aeBolepotaingrbesifles TNF-
a, addhgﬁ%&?@%ﬁémta{oéggg{opl tﬂgl"a%ﬁgaté%slmw%%i@&\%?r or%)r?%}og. As the role of

can be conclu
TNF-ogir pleermmlogenm 8 Mﬂlﬁmﬂ’@F népockgepich ag Infativalp bl Efpnggeept show

some ets('ﬁ_ga%egl th@?&at &ht %?ﬁg‘% %gtgﬁgw%%g{ggégﬁgﬁﬁg& monocytes /

macroghegésvipresgntoip élesin'mt lof rﬁﬁ @etignts, donPBtiuchapes wigpecmeting @repared by

COl’ltaC{lI?Fd t[Lﬁlﬁ 1t %%I% \xgglg’gﬁ# L5 %éo?lﬁlﬁp E&Ic‘%olﬁo%gs%ﬁg R}AI\%%% Rirqes lpgﬁ]ents and

subsequently ieielewand et R4y ”ﬂys 'ByF-g-based|chmpiok iggérefuctberpefomet tb gs the ‘complex

e R N R e o

[00439CT/ EPRODIDS560415: a¢t@ptidm of i $F by’ MyP‘caspky' trifest iingshokn using

dexamg%g?rgggug%%tehtnal% 1%&&5 MD‘PKAF %gt e%lscg)osét"ré"og%y g% e% cgl?a CI} -induced arthritis

in rodergs Qyangi et etl @@]4[) (Figee,3). Lqumgetpupnq‘ isethown zty rdeée depemglently reduce
| |.ow,n .

amountts osfil\%glPll 1(18% 2 ZPX IF%?&%){ GG tgd @?etS%s s&ésjd’em? g??. d%ﬂsrﬁy of 3000

ot ocol . e co oun
cells/v@D m\Pcweelidatts. a‘ﬂhrmfteir pecliDg Yin SOy carrcentchltlbmstcé dexafr@thhging are added

to the Fglsm?%t?roovéﬁgz& ncllbeaﬁ nqv\\/l%e% um (():? tw%sr (él % e%naiaél%)f THP-1

er e OC
cells tRHMBO. wilth |T§1kat(ﬂ]%rahilmaﬂ enwdi §0 sLt 06%FBS), famdttfnersalde |cahedtration of
dexametlhtslar?er 353 aIl eddthé Ofo¥ O|4%¥Jrsaa%§ %roatme O teosu?)grtne?t # §ollected and
nter medi at e vvo ]i\/l IlO

subJectccb nmélntMMPi @nISAc é@ptdmﬂlabe&letha znldmbﬁ% M@ethﬂqm tielyasduced the

MMP l\l\%gres her gvgﬁ ?(%g/]{/%he_ é alba %Fsi%y %5 ?lglk%b(fl [-5& show that the

MMP1t bpeprds@n 1i%9) raktg\ta@dk%s atan 10 Okdwmed b3 3he3Md(tmn of(}i\lphyswloglcally relevant
2% T mork stock is then

inhibitG ﬁ“ﬁfeé’a“% Pl Dgg‘”r%d%@np af?é%m emented with
1%BS to obtain the final | x conmpound preparation'
cont ai ni ng the conpounds at 10M and 3.33M (or 1M as

Exampiged. - M4P KA 1204 BQtesTHE Semplere Ttigper findvakd YoHi Bxpremsonat
whi ch the conpounds are tested on the cells. In

(A) ApaRNA|\atus Fribpsionsr KpoekkDesymivkd P PHIS| ExpreeskionD- f ol d i n
“conplex trigger' (i.e. the supernatant of TNF-a
treated THP1 cells produced as described in Exanple 1)
that is diluted 2-fold in M99 supplemented with 1%
FBS to produce the | x conmpé@nd in 50% conpl ex
trigger preparation'




[00445] At day 1, RASFs are seeded in 96 well plates
(Flat bottom tissue culture treated, Geiner) at a
walengiltssp7nf 3000 cells/ well in conpl ete synovPEl/EP2007/055246

[00446’]r ow hp q{bﬂﬂ}lt( ggkrg)vﬁgﬁg | Gkih )thed D@é)freisgon t Oilﬁu(\)b\%g targeting

oun are a to the culture S as
MAPKN’éiKSUEmdl @Fd’oarplgeteedte}d geegrdme do theamedetiec destibes! iant(003/020931. The
target gegﬁ)én@ec &sgd gyth% 56'1301861nz§n|9 g((lfnl)élfug g@%@&&r&ﬁﬁgA%%%le O(§EQ ID NO:
5) as vid\asiAil G\/&W@fﬁ@@@h@é@{ﬁﬁ&(ﬁﬁﬁt@d\f W Q)thleo/@ES |aeng, wokhin the eGFP
(0]
o N0 L Sy ELBSELOR, PSS ROVT R E0 10 0
These gesjubses QI'Suslqmﬁd ittdn ¢he” ddgpteropipoud dsing Sai0%ites rdbll ai%2 A radgrpeiruses are
genera&ﬁeﬁ)&ﬁq ésQ rll%ia G as%gﬁise G}/ 8- tltﬁﬁs%e lo% R0 hE!?Qr ﬁlfasntuﬁ ?Wﬁz&dSAﬂH—
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1615) at a 1000 fold dilution as primary antibody and a rabbit anti goat antibody at a 50000 fold
dilution as a secondary antibody. Results of this experiment are given in Figure 4. Taken together, this
experiment demonstrated the functionality of the Ad-siRNA virus produced to reduce the

MAPKAPKS expression levels in primary human SFs.

(B) MAPKAPKS knock-down Ad-siRNA Reduces SF-induced MMP1 Expression

[00442] The efficacy of Ad5-MAPKAPKS5-v13 KD virus in the ‘MMP assay’ is tested as
follows. Day 1, SFs (passage 9 to 10) are seeded in 96 well plates at a density of 3000 cells per well in
complete synovial growth medium (Cell Applications). One day later, the cells are infected with
increasing amounts (3, 6; 9, 12 or 15 pul) of following viruses: Ad5-eGFP-v5S KD, AdS-MAPKAPKS-
v12 KD, Ad5-MAPKAPKS-v13 KD, Ad5-MMP1-v10_KD. The virus load is corrected by addition
of the neutral virus AdS-Luc-v13_KD to bring the final virus volume on the cells to 15uL in every
well. This correction guarantees that the effects observed do not result from the virus load applied to
the cells. The cells are then incubated for 5 days before the activation step. This step involves the
replacement, in every well, of the growth medium by 75puL of M199 medium supplemented with 25pL
of ‘complex trigger’. 48 hrs after the activation step, the supernatant is collected and subjected to the
MMP1 ELISA as described in Example 1. The results of the experiment are shown in Figure 5. The
quality of the experiment is demonstrated by the efficacy of the Ad-siRNA virus targeting MMP1
itself. This positive control virus strongly reduces the MMP1 expression by SFs, whereas the negative
control virus, designed to target the expression of luciferase, does not influence the levels of MMP1
expression. Two viruses used to validate the MAPKAPKS target (Ad5-MAPKAPKS-v12 KD and
Ad5-MAPKAPKS-v13) do also lead to a clear reduction of the complex trigger induced MMP1
expression by primary human SFs. It can be concluded, from this experiment, that MAPKAPKS
represents a valuable drug target that is shown to modulate MMP1 expression in SFs. Similarly, the
inhibition of MAPKAPKS enzymatic activity by a small molecule compound is expected to reduce the
‘complex cytokine’ induced MMP1 expression in the ‘MMP assay’. The inhibition of MAPKAPKS
enzymatic activity by a small molecule compound is also predicted to reduce the degradation of the

joint associated with RA.
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[00444] The compound master stocks (all at 10mM concentration in 100% DMSO) are diluted

10-fold in water (Distilled water, GIBCO, DNAse and RNAse free) to obtain a 1mM intermediate
work stock in 10% DMSO. This intermediate work stock is further diluted either 3-fold (or 10-fold) in
10%DMSO to obtain an intermediate work stock of 333uM (or 100pM) concentration, respectively, in
10% DMSO. The 1mM as well as 333uM (or 100uM) intermediate work stocks are then further
diluted 10-fold in 1.1% DMSO to obtain the 10x workstocks at 100uM and 33.3uM (or 10uM)
concentration in 2% DMSO. This 10x work stock is then diluted 10-fold in M199 medium
supplemented with 1%FBS to obtain the final ‘1x compound preparation’ containing the compounds
at 10uM and 3.33uM (or 1uM) as well as 0.2% DMSO. These are the final conditions at which the
compounds are tested on the cells. In parallel, the 10x work stock is diluted 10-fold in ‘complex
trigger’ (i.e. the supernatant of TNF-a treated THP1 cells produced as described in Example 1) that is
diluted 2-fold in M199 supplemented with 1% FBS to produce the ‘1x compound in 50% complex
trigger preparation’.

[00445] At day 1, RASFs are seeded in 96 well plates (Flat bottom, tissue culture treated,
Greiner) at a density of 3000 cells/ well in complete synovial growth medium (Cell Applications). Day
5, the compounds are added to the cultured cells as follows. Medium is completely removed from the
cells and replaced by 75uL of the ‘1x compound preparations’ containing the compounds at either
10uM or 3.33uM (or 1uM) in M199 medium supplemented with 1%FBS and 0.2% DMSO. After an
incubation period of 2 hours, which allows the compounds to equilibrate and enter the cells, 25uL of
the ‘1x compound in 50% complex trigger preparations’ are added to the wells on top of the ‘1x
compound preparation’, in the wells containing the corresponding compounds at corresponding
concentration. In this way, an 8-fold diluted complex trigger is ultimately applied to the cells. An
incubation of 48 hrs is then performed and 20ul of the cell supernatant is then processed in the MMP1
ELISA as described above, delivering raw data (RLU: relative luminescence units). Following
controls are included in the experiments. A maximal signal control, in which the cells are activated by
the complex trigger but only the 0.2% DMSO vehicle (and thus no compound) is added. This control
indicates the maximal level of MMP1 that can be achieved in the test. A minimal signal control is also
included in these experiments. Here, cells are not triggered. The medium of the cells is then changed
to 100ul M199 medium supplemented with 1% FBS at day 5. This control returns the basal MMP1
levels produced by the RASFs. The percent inhibition of the MMP1 expression achieved by the
compounds is then calculated based on the RLU data returned by the ELISA with following formula:
[[(maximal MMP1 levels — minimal MMP1 levels) — (MMP1 level compound X at concentration Y-
minimal MMP1 levels)]/(maximal MMP1 levels — minimal MMP1 levels)]x100..

[00446] Toxicity of the compounds is assessed as follows. Day 1, SFs are seeded in white,

tissue culture treated 96 well plates at a density of 3000 cells per well in 100uL. complete synovial
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cells 1@@¥ﬁhgmpﬂ§foﬂnmc1$( des¢riiyl abapg in this example for the determmatlon of the MMP1

levels. After the 48hrs incubation period, the medium is removed from the wells, replaced by S0uL
fresh M199 medium supplemented with 1% FBS. 50uL of substrate (Promega Celltiter Glow cell
viability kit) is then added to the wells. After an incubation period of 10 min, luminescence signal is
measured. A reduction of the luminescence signal by more than 50% as compared to the maximal
control wells is considered to reflect significant toxicity. No toxicity is observed for the compounds
tested in the ‘MMP assay’.
[00447] It should be understood that factors such as the differential cell penetration capacity of
the various compounds can contribute to discrepancies between the activity of the compounds in the in
vitro biochemical and cellular MMP assays.
[00448] For the purpose of Table 3 and Table 4 below, MMP1 ECs, of each compound, which
can be determined using the assay method described herein, is expressed as follows:

**Fx%  compound exhibited MMP1 ECs, 1-100 nM

HHE compound exhibited MMP1 ECs, 101-500 nM

ok compound exhibited MMP1 ECs5, 501-1000 nM

* compound exhibited MMP1 ECs, >1000 nM
TABLE 3
1 * 13 ok
2 * 14 *
4 * 16 *
7 * 19 *
10 *E 22 *
12 ok 24 Aotk
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Example 3:  Assay to assess effect of compounds on cytokine release by human PBMCs

[00450] Human peripheral blood mononuclear cells (PBMCs) are isolated from “buffy coats”
prepared from the blood of healthy volunteers, isolated essentially according to method of Beyum
(1984). In brief, buffy coat is diluted 1:1 with 1x PBS (Gibco) and 30 mL is carefully put on top of 20
mL Lymphoprep™ (Lucron Bioproducts) in 50 mL Falcon tubes. After centrifugation (35 min, 400 g,
18°C) the mononuclear cells are collected from the white interphase and washed 3 times with 1x PBS
by resuspending and centrifugation (10 min, 200 g). Isolated PBMCs are finally resuspended in RPMI
1640 (Cat.No. 21875, Gibco) that is supplemented with 10% heat-inactivated FBS (Hyclone).

[00451] For the assay PBMCs are seeded at 2.5E6 cells/mL in 160 pL in 96-well plates
(Nunc). Serial dilution of the test compounds are made first in DMSO (Sigma) and then diluted 50-
fold in M199 medium (Gibco) containing 1% heat-inactivated FBS. Compounds are further 1/10
diluted in the assay plates to obtain final DMSO concentration of 0.2%. Cells are preincubated with
the compounds for 1 hr at 37°C, 5% CO,. Then, cells are stimulated with LPS (Escherichia coli
serotype 026:B6, Cat.No. L2654, Sigma) that is added in a volume of 20 UL to a final concentration of
1 pg/mL and cells are further cultured for 24 hr. The plates are centrifuged and the supernatant is
collected and stored at —80°C until analysis of appropriate dilutions in ELISAs.

[00452] The following 384-well chemiluminescent ELISA protocol was developed to measure
TNFa levels in the supernatant : White Lumitrac 600 384-well plates (Greiner) are coated with (40
puL/well) anti-TNFa capture antibody (Cat.No. 551220, BD Pharmingen) that is diluted to 1 pg/mL in
1x PBS (Gibco). After overnight incubation at 4°C, plates are washed with 1x PBS (80 g NaCl, 2¢g
KCI (Sigma), 11.5 g Na,HPO,.7H20 and 2 g KH,PO, in 10 L milliQ; pH 7.4) and blocked with 100
uL/well buffer B (1x PBS containing 1% BSA (Sigma), 5% sucrose (Sigma) and 0.05% NaNj
(Sigma)). After 4 hr incubation at RT, blocking buffer is removed and plates are washed once with
PBST (1x PBS with 0.05% Tween-20 (Sigma)). Then, 40 pL of sample is transferred to the ELISA
plates and plates are incubated at 4°C. Next day, plates are washed 3 times (twice with PBST and once
with PBS) and 35 pL/well biotinylated anti-TNFa antibody (Cat.No. 554511, BD Pharmingen) diluted
first to a concentration of 250 ng/ml in buffer D (1x PBS with 1% BSA) is added. After 2 h of
incubation at RT, plates are washed as described above and 35 pL/well of a 1/2000 dilution of
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86 # 116 # 87 # 117 # 88 #### 169 # 88 # 170 # 89
# 171 ## 90 # 172 # 91 # 174 # 92 # 176 # 94 # 179
W@2009938612 180 # 101 # 181 # 102 # [00456] ThECPERBETI055246
strepta’slfa}ﬁe@ﬁP Ofh; Jg%{e%%@ |S§I@I2b(91 @1%@1_& glag% Qtfffetr b%@%&ﬁ%@tAt%rr 45 min, plates

preventlon |'ammat or Ses, whi ch rrses
are waglfdi 33i dspasibpch gbetve aad dgbhagasi for A misewithy hepbovell I%M hemiluminescence

ELISAtNF%sﬁ'QtQ LiIOIS: le)éﬁe) qiefa@&ﬁ Ly %eﬂf&ﬁE@oBOt[le q;fumm scan Ascent Luminometer
en- Activated Protein Kinase-Activated Protein

(Labsymema)s@tlsan meztsiion Age arbUhmsecgieligeriog mpyo daiel (BRld & oelditysguminescence

units). I"?E(ﬁ% %ﬂg@lﬁ% 01[-1@(954 ?rZIncﬁ'ag& ﬁlﬁﬁe %%ﬁéntso b Iﬁa;aﬁnaﬁ) Elgﬁa? @$ntrol 1n which the

I nvention rel ates of treatnment

cells aysragptayddani IsPSolut ankyghadf- ﬁ%d?Méﬁawbzekeémdsté@ﬁ rb)ycoamnmdhw added. This

controﬁg&iﬁelté(s tﬁ'@ﬁlﬁl}ngﬂ lpxreﬁ&ef [ﬁﬁ?ﬁa&%f Fé’ 5Cth eVemlt}?&est CR Mﬂnﬁes‘? nal control
admnistering a therapeutically effective anount A

is alsommtindod imsbak leapgpinehiei Hesecdllm hrebndtlmgere@loﬂfm@wnntrol returns the basal

TNFoc?e%%lor (rjoldgl%rd]tb e?[{,%igb? r}‘\]}% %rgecr)l?'lsrg blténkgl?\ﬁ %?{he r%c ergl ase atchleved by

the compourqdﬁ @pthyh axlmsat@d based ondhd ROD dued emtresﬁﬂ lﬁ}f dm KiLIS 8 agds following

[ ation extra-cel |l whi .
rormutgg ¥ JRENEG AT Ering o seafafaun Earmiget 1 e B tmasima
TNFocrIafeIsl—Xmﬁﬁ‘lhﬁ' TNE P I0819) 1861 WHeR Rinfpofigis ArDUEEd atdf céhcentrations (1/3

nmpound according to Fornmula 1. [00459] A yet further

serial %@ﬁ%@t EGi0-vaes snelestcutsist iy éluwﬁifﬁ%ﬁt% |06ﬁ1€ imsans ofghedl dgfa achicved

foracgrﬁle@;lmc}pt@swm&@mg@m s of a condition selected from
di seases invol ving abnormal cellul ar expression of

[0045%hvp1, Tassaybe 2ot/ of 3gopoupeyn trpoorreestbhand MAibyH-PS stimulated

PBMCCEHHQFe's S@p%rd%ﬁﬁh ISt 'o@gheasdp'&%ﬁﬁﬁeééh'&%&)éur&ﬁ fu%ﬁé 'tﬁéesame ELISA
matri x nmetal o proteinase I nhibiting anount of

protocaél@ﬁﬁ%ﬁeﬂ'éﬁdab@@r piehed nyirRafitedica for IL| @@48@?%1%@8 @iom R&D Systems)
may b%fi%g&i'agefﬁﬂm&f LR oy %2&'{}' a%EBJh?d aPNENMA oh)su?ed“ﬁté‘S’ng/mL

of treatment or prev on of eurrat0| arthri
biotinyigiedc hntedipdditeactien anfrviody é@férNon@SPtF@Ob) wabhjabSp ngr‘mhee@tl IL6 capture

antlboécyh ﬁ%%&fo’ NPABéO@f (84° Lﬂt 1I /InlLy b?(;[%il%l%‘{ﬂg dlg'[é Tﬁ:@%ﬂ%&ctl%{l a%tlbody (Cat.No.

ound accordlng rnula
BAF206r)umdtatﬂhn%hBO rel at es to the use of the present

1004530 Gt BRSPS i &1 PRI P Bravist Shicn can e

determaiee ubiog ait adapmet@bd diﬁsﬁ&iee terbiyt, is axchmdspddst fabiven of an

i nhi bi of Mto P

Ki naseg’%%t i %Oéli.‘pé)ﬁn bétf’%b%@[@gcéo g%oe?l\wa condi ti on
char acti#r i sednfoyndbibitsePBrI0IH@GgENa®e naCtivity, or a
condition sel ect ed Liam F5ea%ES501-1000 oM

# compound exhibited PBMC ECs, >1000 nM
[00455] TABLE 5

1 #

2 # 9 Tt
3 # 10 #
4 # 11 #
5 # 12 #
6 # 13 #
7 # 14 #
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i nvolving inflammation, nost preferably in for the
treatnment of rheumatoid arthritis. [00462]
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chr omat ogr aphy. [004661 A preferred therapeutically
ef fective anount of the conpound of the present
W(i)moemsomm to admnister to a subj ect pat i entP(E’B/EHh)OTJ055246
of exanpl e eg
06 t he |present? met hod| may admi|ni st €03 about 5 m#t o
_kuut :GGG 11 ) f—satd conmpoun _uf ij prgsent 7
inventifon fromonce tp three tlines a day.| It wll be
wdder stiood, héwever, fhat the specﬂ@ﬁc dose | evel for
nnnnnnn 1 ot o 1 naod N A

y. |J(J.I LI \Jul (J.I DUUJ U\J pa.tl ent gJUPUI U U!JUI A
?lrlet) of facltors i ncl udi ng the aa body wei ght,
ganeral| health, sex, Hdiet, tine of1uadn1r|stratw0n

Foute gf administration, rate [oi—exeretign—drug

nbi nati on aﬁ% the severity of t hél3 parti cul ar
I3t ampatory gondition. A consfi deratjon ¢f these
L factorgiswell within the purpiew of the ordin
SRilled clinidian for|the purpose f° deterninind the
therapeuticallgy effective or [prophyf actijcally 4
effectilve dosage anmpuht needed_to prevent counter _ or
&rest |t he priégress of the cdnditi®h. [(04671 #
@MTpounds of e fnvepti on can D& jfpor parated jro
pharmageutical conposjtions suitable fon
&dmi ni gtratio. Such ponpositijons &¥hicallly conpfise

ot Eagt—one gonpourtd| of the [mvemjom qdat east
one pharmaceutically hcceptablle carrier. |As use
terein (t he IaW@uage ‘phar maceut i cal1y agcept ablie

et —trs—tntended— o i ncl ude—sotid—canr+ers—such—=as
'act os¢, magnesium sfearate, [terra alba, sucrose,
t9%l c, stearlc#a0|d gelatin, agar, 1'pectin, acaci#a or
*Be H-ke—and gtes] such as veg?éﬁble oS5 %;achis
ol and terlﬁ% water| or the |like,“"any and al
sol ventls, dispersion pedia, coatings, antibactefia

and ant i 'F ||nrw:.| anant o | sot onl Fa anrl ahc A n+| Fa¥al

\= | CAT T UM MgUIILU
E ayi ng agenﬁ# and fhe like, conpatible with

phar maceut i cal adm nistration. This listing of
pharmaceutically acceptable carriers is not to be
construed as limting. The use of such nedia and
[0045610eNnt SThOHrdbiar iFRGas irflakd WisacChi ¥ enetfddbst aR@RSntl 6r PRIvéntion of
known in the art. Except .insofar as any conventlon
inflam A aAG S GEHED PP BIEGe f ot He DR, 8 therapeutically

effectiGONPIOHGIDT Mif8ert- RETVARH Prdleih REhaSORPBGicH IPRASN K$nase 5 inhibiting amount
contenpl ated.  Supplenentary active conpounds can al so

Ofa“ﬁ@OWH%BWﬁ@P%Fg@“PH?é the conpositions. [004681 A
[0045'53]h ar maggsthdrCadpect HMRO phebd® the@lod iR nfidhViR Rtk @ a infethod of treatment or
formul ated to be conpatible with its intended route
prophydaxisy g roadipien pbqaiact%g%ﬁy gbngmal gfrggmegpllo proteinase activity, which
comprBEdditiSbtbrdHel PMeiafGhitds PRERRLEIoRM of Q- Batsix ndeRll6 BMRHRMS inhibiting
i ntradermal, subcutanéous, oral (e.g., inhalation),
CmﬂW??%ﬁ@ﬂ@Wﬁﬁ?F%¥%bﬂcal) transnucosal, and rectal
[00459]dm ni gt ﬁ%&o Qstpe@%fuﬁlé P&et! metsd SRIhRAS isUS §EbtfAM of treatment or
parenteral, intradermal, or subcutaneous application
prophydais pine |cgeitionheelacst | o ﬁgﬂe@mwﬁ@mgsdeg@dwérqﬂ qtra-cellular matrix,
which g(’)tllﬁf%gst adﬁﬁl‘ﬁgelﬁ% avﬁér%eu&(%ﬁy 'eﬂéc%@é @ik n@lb %?oteu%a@& Hﬁﬂb@cﬂlg amount
fixed oils, polyethylene glycols, glycerine, propylene
Ofa“@%@@EWW@¥d@@K@WH§Vhﬂhet|c solvents anti bacteri al
[0045§t]gent S r'f\urf?h%r Q gty(lf tﬁé gt% n%'Eho B\r&{ 1orp§re?91%ﬁ§d of treatment or
ant|OX| nts suc as asc I c acl or i um
prophyfiixesifa ¢oaditioh edlestadfrpradiesisss igypdvinggbnormal cellular expression of MMP1,
et hyl enedi am netetraaceti c acid; buffers such as
acetates, 158 WO 2007/138072 PCT/ EP2007/ 055246
citrates or phosphates and agents for the adjustnent
of tonicity such as sodi umléfl ori de or dextrose. The
pH can be adjusted with acids or bases, such as
hydrochloric acid or sodium hydroxide. The parentera
preparatlon can be enclosed in anpoules di sposabl e

o I L I I N 1

O Ao OUT ottt




gl ass or plastic. [00469] Pharmaceutical conpositions
suitable for injectable use include sterile aqueous
waedoatizsons (where wat er sol ubl e) or di spersi onBCEHRP2007/055246

which %&Iﬁ[gﬁsgseadﬂﬁﬂig%% a tﬁéraﬁet]ﬁca %ﬁ&)ﬁ% ARER Yot dPlo %pcﬁl&ﬁetsé Qﬁhbltglg amount

sterile injectable solutions or dispersio
of a comppynghasersding divrmilsd s at i on, SU|tabIe carriers include

hysi ol
4 al fiv PR/ 1.8 Q.
00460, LA BEIIE LU0 A Ry FETP U
prevengan jof eheRBSId, arthmitia| Whidasespristhednoioiviousg td anubyerstin peed thereof, a
I f t that easy
therapeﬁltng%{lfﬁ/ eﬁgﬁ@g aﬁ&gl)ltil ge% gs%?npo{.\ﬂﬂ 2%0(%1‘818% H)glioa }tﬂgqu nder the
[0046 l;]ondl t Tom mvcfftlomalsol fedettsuo the am:bfslteqnagm camploundustthdyeanufacture of a
medlcepmenfc' g(%)r:‘/t?egltﬁr?eglﬁg n%%ogh}tlamsc og %?cregpiﬁl g ona %V?n?edl %r%e%qr%ted or eliminated by
admlmstaa"tion @f aig arhitiver af Mﬂbgeemcnwtedﬂ’lsmm Kinase- Amdataalri’rotem Kinase 5, or a
condmon ctharapter?sgil bf OI‘ exa'i“%oﬁa 1436 actl‘lwtet r(1)ra Qlo'o’ad %01!1 ysg)l ctécf %‘rom diseases
ge propyl ene dol”) Trgurd
1nvolvmg |1r)fEatnlnEa§ld)re lnﬁ)stgjrgferalbly irafodtht Itrea‘dnlelkt@:f rheam&toﬁurthmttsl e
i xtures thereof. The.proper flujdity can be. . .

100468t ot med <PgR s B SBfPemi bt s biksEhugTion g sy patent
includﬁ&bothl seltiatifinistratip dht edrmidistritendy agothdr ptilkdén. B patie@dmay be in need of

treatm%% for gﬁ :gglg%{ggﬁsteésre] oaglg@gaﬂ tscg%igtgog? (I)rtslﬁag/r :s_\’l?enp(:s?apqlg%a?a/c ttrelglt?nelflf t% prevent
or redutk GlieOrGHkgamdhsdﬁ&s aahmbéica chidituae atiyctadedyi aodisturbance in bone metabolism.

the el BSiR bl ERSeathmar B Sndl IR ubigh oRR e, wansdermaty
via inhbatiére i e bn, nasatly, trdveally lot klea sﬁﬂthlﬂmmgleeﬂaﬁﬁﬁulaﬂldn wll be
refergble to |nclud§t|soton|c

ents,
[0046@]u gar s pﬁ%fFlfleéil regpsn of thg @Ee[s‘etggle};Pgﬁ CP@Prlse§&ﬁﬁ§P&r@ratlon to a subject
in suff&ﬁ@l frbin € Bk@kd ERditibn tiveaceaRRIas/ ihfldfnatdy Ok BiNged ective matrix metallo-

abhsaorption of he inje | e co ositions ca e )
Pmtea%?r%lﬂé‘ﬁ?g 4B © ?/C‘? @Pﬁg‘ ¢ PHSEH ElaﬂﬂS‘ofg‘i ¢ P%‘lﬁ)ﬂég “Hijéﬁfﬁ‘“em to
reducevwhtd RoEel Ryds atsaidililamatrit B¢graMadph ﬁle pa{mm aRdl PReFERAbO, terminate,

tearate and elatln 047 Sterll ctabl.e
the Selg‘B?rﬂ?“i‘a&H% POSH @Séesﬁ?@k?é% ga%@liﬁ%iaﬁ% einﬁ‘é(l“ﬁﬁlitioé ghe method
comprﬁ&raalﬁhlrﬁﬁem{g&)f @n cffecti®® ﬁiﬁﬁﬁﬁﬂetﬂﬁﬁ@ﬁt@és@ glhﬁ‘tﬁtl@’hnﬁiﬁboﬁi a®@dpound of
inventio inther anount in an
the Pr%ﬁﬁ]bfr ’6%?11“8? d° SofRPETt PRCh S Bfﬁf‘g’n%r A OB BRI G Ge development of
rheumditﬂ@raetﬁhﬁ@mfé‘r £psive oatied salioies toanche@u pfeeéht kglottddBcollagen and

|tered steril.ization. rsions are
bone d¥daib L B S ioT e P A, B e e, B SHEP P R ng processes
responSibR fbr s@id \iegrhdzkien. Whi ch cont ai ns a basi ¢ di spersion
diumand the requir %@other iF%redlents from those

1004641, | e r APBHYAGVRETaDEHIG Hcaen §bsYS @Pwﬂ%caamwgmf%by standard

pharmida@tlc@r poaddadel Qﬂc&lf cu$th1%§ ol expenmeiiatiirals, $d, Ubt @éi&rmﬁu}fgethe LD50
ferred net hods garatlon are vacuun1dr i ng

(the dqs? 5&12'15[0(1%0% ?fgthwpgﬁnw) apdythe ;DSBCSWB élPsed]FerfmqgtlcﬁE¥ F%twe 1n 50% of

the popmafoapll et doRé HSio Q)@‘Mve@rd d)lxtcl asaa @heréi)@@ticrdfﬁctb ROthe @he&@&mfenﬁm and it
previously sterj n.there

can b@[ emefiﬁ]d By F r@%bBé‘?/FPs%sC@&?@?% tw ?Xﬁ@ﬁula@e éher?pﬁ@ﬁlq indices are

preferrdd. WG RtcoRpodas Beh dXhBit &&id Ji®f offedih By 6@ikcd&arc@RGIIOBEEkdnNo design
gelatin %ﬁpsules or conpressed into tablets. For the

a deh‘ﬁl}’r DOLE Brt Bl PHeFApRREce Besithplstifesied gsuetipgrder fo minimize

potentlapdalrﬂége ©ARPGR camn@ehdrmjforreme alaedrramst h eXCI pi ents
used in the formof tablets, troches,

lﬂﬂ468apsu| &ke detp gbtawednhoi r GRS celsie aray B a@ff@%é?ﬂé@s §37 R used in

forrnul@‘arfgI é‘hﬁ%& ef Hés@ée fo@ hisddChfAmnd THO 'dt)gaﬁ\@§psucmglflﬁéu‘ﬂd§ R& preferably
oun ora

luid carrier is ap
w1th1n§1v\xa§$f:e@f (ﬁ}ﬁ’ﬂ a‘@%@@@@m&?% thay rm(‘é%gpp@)%@éo Wl‘@d;tt}g})r no toxicity. The
dosagepfﬂﬁi; RBRG e dhil Yat%@ nRAdntRAL Qipbih Mt AGaRIRRL Som eli ‘aﬁd the route of
adjuvant materials can be included as part o
conmposi tion. The tablets, pP¥ls, capsules, troches and
the |ike can contain any 159 WD 2007/138072
PCT/ EP2007/ 055246



of the follow ng ingredients, or conpounds of a
simlar nature: a binder such as mcrocrystalline
wa@edorassm3se, gum tragacanth or gel atin; an exci pPCBERP2007/055246
admml%ﬁjeﬁﬂn %ﬁhz?etlarP%p ar%r cdnﬂ;%ﬁ&fsfsed G gll %ﬁe@ﬁoﬁg{f %é irﬂgen@gr? r{fle G eutically
alginic acid,” Prinogel, or corn starch; a Ilubrican
effectl‘sq@he eps bﬁﬁgﬁ@éqdumlsltYe@r@@@ witugeEseyst s dosg gy |b@| ﬁmnulated in animal
models Y& rbcﬁévecgl Al&hgﬁlllg %la'sﬂng %n&hf?c)&loqerange %ﬁ’é@q;l&ﬁﬁep gtheag@% (ie.,
such as sucrose or saccharin; or a flavoring agent
concerdigidon ak thsetsperomipapnd W@mhwchlgms| ¢ phlameximgf lrélﬂameof symptoms) as
determﬁﬂea\fﬂ)gélln:glturg 0@114:%%11‘01%%’%10@94{{' 'u§édrt§hlo%cpﬁfa IE}ragﬂeﬁﬁlh@ﬁlseﬁll doses in
he conpounds are delivered in the formo aer osol
humanSpr dyvéls om pleess unayd beomreaibivdr for cginapenbe rhlghungrformance liquid
chrom&Q Lakns a suitable propellant, e.g., a gas such as
bon di oxi de, or a nebulizer. [00474] Systemc
[0046§]d m ni étmqf@rrqdrthq;mutajaﬁyjef@tl‘kg/m@quamnm%bu@rof the present invention
r tLr
B L T
three tinges belapel me@@mqleaareeffeg@\@deglmem hethf prasent ateihod magadiinister about 5
mg to ?ﬁ%?g@@%? gfgagdx%%%gr?d AIT)fythé( Bl%é’gg}] S?Oenttllag ﬁ%ﬁlt Oncglﬂ)dthree times a day. It
will beaehdirstiosd, hawéwn thad deepgdntdose lovdl dorsiay p@‘tlcléamulme@ paicot will depend
e Y 0 a n
upon chiaget | (Igf‘sﬁ%{gh ﬁ‘)r%lcl)llcjh-l;ﬁ at{ﬂﬁ rgég’s E@d v&é’%s é{gegér{llafléselﬂﬂ g& cﬁ)e? time of
admmsmﬁpo,snon@ raf eldmllﬁsmathrr ans deprepdtion,ading norglvlnfaton and tlehsgverity of the
partlcu%(ftnllﬁéﬁm%?d}? ngﬁ)na%ecoﬁlgﬁéﬁltho?lto?(?hels@f ?to%l 0GR Wihim tllj]e purview of the
Creans y known in the
ordinagyt skl[I@m:ﬁﬁl]naﬂ' hior chapoupds @%mietatnstmnbethpr tpapadcilly effective or
proph}flé%ﬁggllgfefé&%ocﬁ)gg Qralm%ﬁ t(r?ee&d’ to réxjgnt %%Ye?n AN the progress of the
supposi tory bases such as coC butter and ot her
conditighyceri des) or retention enerms for rectal delivery.

[0046%]02426€811n€?@ﬁse8§@? I%g{.es %h(:a%ltblg 1}1%%%) eytfd 1(%1%J na%aﬁg%%gﬁglewﬁnd)osiﬁons

suitabladen mbtinis@piod. educhicn@mpostivon$ rtypiaatin eolopdky, at dersth omcqanpound of the

cont rol | ed rele eformJ ation i ncl. udin ng, | ant
1nvent10n nd. at least one gut CF ally” "acce table arrler us ere Pe language
m cr oencaps eltver errs i 0 egr a

"phamtalcc)mozdb'a:tccdptablemaﬂrlﬁﬁes sitendaito bm:huf@ esdl;d s ash ed lagltbﬁn@agnesmm
stearaty, t? a al@ g&c?osg tal@oh\{]}oes%{ L rgglglgﬁc' aggp%e]\ég? %gzi%kal & ¢ elcll(i:}%; and liquids such
as vegMeblh@ds a’ra@hlsmﬂemrmrﬂa)wat@f os tlsehlifeo pumyu hralt albmkvewtsl flisgpesion media,
. appar . skilled in t r te I
coatin, %aﬁrﬁgﬁ(g%na%gmd %)1? a%:eotﬁ#g?tgm(é R c? al% %ntlo‘kpgl ayngg gen% &nd the like,
compa@ole p@th@hzitrmaceanchl adtlmmatr@tmar 13:15] @surigaﬁ bBarmherotically paspateé carriers is
S | ip t
not tosb% ?o%nt?deﬁ n%lﬁg% Fﬂ‘lﬁgt?s adr%” H SI% eﬁla %gga\%glﬁtglf{)r %a‘gl{lgc%ﬁtfc%ly active
substam:am ialvet b@wmsmdthasarphdbmamqfnaw ynyacmefpmtwbhlemedla or agent is
| Rid These ¢ b R, PLEPALE] "J}r‘%c '%,?po gon”s“eﬁs Qfemplated.
hﬁose SKITT Hnl n-the ar P
Suppleg®pByi aatl‘#ewoaxpmatds a@peadméaetlrmfporamdlnab élewmabosmons
rent Itions. | 0sage rmfor
[()046§]fa ad mg g?ln.%%eﬁ c%nﬁ%osﬁlﬁ f t%lenn} I(S)P is d%g%%% LN tﬁé)g g&mpa%%le with its
intendednidutef of Eﬂrﬁﬁlsmsrad. hExa@ipies rce“fmis of @dmims&amml Inylude parenteral, e.g.,

1ntraveglu1%}:{ g?(%pgeﬂ B%uﬁegllg%uggqra Zgggl t;(ongg 13p elﬁnaiggpié‘a ,etransmucosal, and
rectal pdreidi@traion Seldtiesastt suspensibnsacded er pampaul dniedbeial, adredibeutancous
ool R P o Bl P S S A PHERBLE bVt fetion. saie
solutiohh ﬁxaipatsi polgahylare glpdols lgblcdﬁ&agﬁ)pjdﬂmd glfyan ng odfer syhetic solvents;
antlba(itﬁla?a ent(i dgo Cﬁéb%%liyﬁ alfgﬁ?hotl Io%l Iéletgldl ¥! Rarg gr%t %vxﬁgrgn%%ou%ascgrﬁi& acid or
sodiunt hsulfier thedamhgragetlﬂmesualpeuttitlgzlemﬁfaenrtetdtmacbm addhi tefed , sueingh acetates,

the limtations inherent in the art of conpounding

such an active conpound forld58he treatment of

i ndi vidual s. [00478] The pharnaceutical conpositions

can be included in a container, pack, or dispenser

together with instructions for adm ni stration.
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160 WD 2007/ 138072 PCT/ EP2007/ 055246 [00479] A
conpound according to an enbodi nent of the invention
worenp7hssopr ovi ded as a salt, preferably as a PCT/EP2007/055246

01tratepgtalfhg?[ﬁ1§t@§ bﬂdaa{gleﬂ{ts %Q@Q@Q{n%ng‘ at tromgf gﬁﬁﬁ?%ﬁ@lﬁn Ofloride or dextrose.

l es of har maceutical | y acceptabl e
The pld gin e @ﬂJu@tﬁfby@h aopou hdiss ispd] apolydrdeblenc dead joy gefligm élmirOdee The

e PATR O3 B4y B5g000L Bl oL O} s e
glass og plegticni ¢ acid, fumaric acid, maleic acid, benzoic
| d et n ' .
[00469]C ?ﬂnhg%{elﬂéc%r %Ellnﬁosgl%gg Fg#ﬁ?ebgdﬁ.zle ﬁe%fagll ‘%gnﬁglhgéé stérlle aqueous
solutloamﬁvl‘ppet\mtg@n]g@g] (phjmpﬁr@lom:eind sterferpewders amt]@gexmxphra.a@.us preparation
of sterné/ g‘nﬁe%%me% 111 orﬁrbq d?s % Qﬁ” EGr in g\}egouéggmhl[i‘k%rat!idnlf SuitaBle Yhi¥Brs include
esu P onat e, enzenesu honat e,

physiopgicel mamaéaupmmm e'atehwarmcﬂﬂoo ELAS (B, Sasiphatye NDaerdphosphate
bufferéd%%hrlle (E%S) rl%salﬂ dtﬁé Xon?ﬂosﬁlld'@ ﬁl%g[q)%rsl[e}[l% n]zl rsf?{UkPﬁ‘esﬁlid to the extent
C an norgani c es O

that casy pstrimbpdbelity ﬁmstgam ngusbbs edolff wirdet the chuylits |06mamffac$1af: tugd gprage and
must bg gggegﬁe;d?%m{l& the dzlatl p algtbr%r%i[lde}gof r#&%{a;#%ﬁsrﬁs@‘ﬁfﬂ’s% 9[%91&1%%3 fungi. The
carriergeyibam sobahtctpr@nperspgtrag@unm gyntahingi i erampie; ovater, ethanol polyol (for

' L c I r
cunn PRS0 410, LIPS0 C00RL 30 B 0 TR
mixturghtberbefi Mt pmpelo‘lulcp'ryaranhc wwinfaeil] fpr ereoest bibihe ulrag@ coating such as
le(:1thn§q)‘;/ tflé ngmlséﬁémtc of metrab 89 Siz& I Enp Eas@ ro?‘af:s‘g gion and b t(}j\e use of
vention I nc ude or ases whi'ch are nontoxic an
surfactsmW ohgvatioughthe agioh of nmcs@rgas,usn@w@lhb@m@mq%cbb}b@sless @itleacterial and
. r t, i . i
antlfur%Lﬂ %@9&! uf\éﬁ %}!angj Iairg]eaillrs] eag%rgﬂl.ftan%p ﬂ)h%&ﬁ%ﬁ!’ny g?d?fﬁ})rfge(?osal, and the
like. Ih miahy chsesx ytatik b awfem@@ 2] umh;dagsotmm@,gentsj ifor ex@myele, sugars, polyalcohols
such a% Hagl%@aﬁrd%ﬁ‘%g%%ﬁur% ﬁ@ﬁl@%sﬂﬁl%et gsrﬁu%ne IPrd on%eg(g %bs[)rgtlon of the injectable
CompoaiﬁdnStqah hebleytha ppaveby ingluding di tthe COTNPOTIEIDIN g1k @eut\dgelmledms absorption,
i ne; ethyl enedi am ne; N

for exaEkeﬁ?B IaX‘Lenet If/blzslztalejrarI]Led}?ea[mtg?%?tgJ (hydr oxynet hyl )

[0047@mi nonéttemane;ectahid solheonk i ckie be [p3p480 by Satdrgorging ctberpoiva dempound
(e.g., g anol%(%ng gacéo?dlggn é(g %g b”%ﬂgPtOBf {hlgelmlferr]l 1gn tmotH% n?%ur?c? aPPunt in an
approplnam\mlverm withenapt a cofwhiichtiond o 1hgrodlersaértu$emtedgho\d: rasqured, followed
by ﬁltgrggptgédlﬂ § onglg%%r}e dallﬁr glgp%lis?(ﬁls 91¥ ? e a%egdr ‘t‘)lylslglc%rh%rgtl t%g ?f%%ec]pmpound
into a Sttdsrée vahmwhldncqnmlraqdue@d disrsi@cueuns aal tb@te;qmlresl@thqt mgmdients from

t.ab | [ i-red, ..

those Qr{umg¥at%hab%vé I%C%ﬁﬁ%é% dé{s Q%fﬁ% g@?%\% re}iﬁl{]lglg n&rgagzrnat‘agﬁ %éf sge%ﬂe injectable
soluticag itlth wrefeurad metbnds & fhasatisahrt Vacfuusacﬂrdmg (aod’rﬁreftmdryi@ywbieh yields a

r&par d Db cting. s a suj table
powdeggfgtge R redlgn lusbaa e@dsl dnfllodTEre% 1%%6 1ent {rom Ko prree\/é(%ulsls}/ sterlle filtered
solutiog &erdo€ oDbt ai ned by concentratl ng the soI ution e.g. by

[0047glx|ag?r IB%]al R/oglttlgras %en il yy le(éP%e Oan in; I?J[ n@“{%%%% ﬁ) ﬁF £a I%\lé\derf lﬁley can be
encloséae uamera&m(apﬁdsbgr tdngsesakiiltd esblétn Fdrethar purpdsatoft drel therapeutic
adminiy B G o Gt SR g o Re M AN RENPHOL TG b8 rorm of
tabletsam(bi:hesl; Sr @:‘Ipﬁﬂ@r Oexdl corﬁp‘dsmldnsrmntaso b?bfepﬁrgdhusrmg,lzt flmi@ carrier for use as a
tation rtd San wi l | se.a ren
mouth%sga eé%{ll ncgmg%lai% V%re él% GRET I8 agPh ﬁaogeﬁ n%\gp 1?% atnh Smectorated
orswatlepai ting fromthe spirit of the invention. Thus, the
lnhventjon is . tended 0 be.defined not by the abo
1004780 < o7 pEBEisaly BYTRRIT SPRIE, MG APTeT AV Phen s can be
includ@Isi paalo€ the Somp A48 Ahe RERERENCESpsGROMrokits aP@mayike G contain any
(2001). N Engl J Med. 344: 907-16. Firestein GS.
(2003). Nature. 423:356-6115%npl en JS, Steiner G
(2003). Nat Rev Drug Discov. 2: 473-88.
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of the %l?d\xnlflge n%re§1ents %Jtsfb%adoulﬁls’of a%hﬁgérd%révl a blﬁH&rS\ACIPaS mlcr%:rystalhne

R, Becker J.-C., er
celluloqe, gu%r@gﬂcamh{ or gelatipy an OOVt NclEpGItargh qu@@ptose a dlslr%egratmg agent such

as alg1§1%9ct01gl 9[971n&g%l]- dr co%g%lﬁrcﬁlsa lﬂbrlcgi'lt\é{wh a%zncfa%ﬁ&%? g‘tEarérte 0r Sterotes; a glidant

Szechi nski™ J. OW cz- Sosnowska "A.
such agyahlgwlal qQICORdloxgﬁ,@ﬁe\ﬁgtearg aent Spingy SchrOf(eg@ @apthan@rgq flayoring agent

iR eff R Paul sen G
SUChag}ﬁe%perﬁ%g ml}ﬁéﬁégl%mEckho%%ﬂ%% %ernandez A, Bl akely K,

[0047%es Byr ®nomeratign bidaidhadapios, thEebmpdundPatendalivisgd Wayttezform of an
aeroso%@%&ﬁ@%é&%&% cygia%%f &gléﬁe?%ﬁe (aé%nt gso Q éleltabfo‘ré)trwléﬂt c.g., a gas
such aSpaghoprliakBle, dviinabuliRi, Bat hon JM Errer y P Keyst one E

[0047 hi f f

2 anMten&% I‘all_gmlrnsgra (’1)0n C galso ]?eiDgy( rm ug%s&y\gr %ﬁnsﬁr exa{neans For
transmtlttealecpyraﬁxdemhHdrlyﬂntsinz&wrmﬂiemetdanardphmpmatsto tae bardanmbz @ekmeated are

used mc_%e %orm‘:\zJate 100, %’flh pentetraqts arf 5%16?}1}8?%\¥%m§lfe art; c12 1né‘lude g)r example, for
transmBdR - idmlﬁistlfnioh déerg¢rizQOndle shitter mdeﬁmdm sd¢id aiesgdtle& f diransmucosal
admimk%\%%ﬂ%&tl edacgg L I]lsf"l_itad tﬁr\?ughjl( g&g%O%Q Iggrg s(ungsﬁé%i%l Fgro t%ansdermal
administrhos) thlal a:nvd ogapduods by I3BulMEP nkco mawmsnts, fobles,Btetd, or creams as
6).:.2603-16. Shi Y, Kotlyarov A, Laabeta K,
generagl%ow &' aEutt E, Marcus K, Meyer HE, Friedrich A
[00475o] kK 1R cGapshdd cM als@ AR3prepredriimalid drmobf puppbeiones (e.g., with
ki ngse MK5/ P KaC|vit targeted _honmpl ogous .
converfighT TR R o g B SR HES AR Bt Ratonegemas for
rectal ddiikay.sen T, Johansen B, Mchael sen E, Arnstrong CG
rric ur.ge Mel oche .S, ens U, Keyse SM .
100476000.4) TP G o RRF BRARCUBY 1rh & RE oI Forkpthat will protect
the cokptagenglié3rapiafdlifftian MEWethe YogNaduch bahSAhedlic@Release formulation,
. path . EMBO J. 23:4780-91. Andreakos E, et al. .
m"l“d‘?l%%g)%s TATEREPRISIclivegY sypes- ‘?dsegré‘ﬁar?ff’ah’é"@pa&’le polymers
can bal use,206ch) .as AsthflEdet iviyRheetste 44olydadfydrided, poSglysarRNSciiMcollagen,
t al. 0 .. Sci.e 95. 2387:-92. eeners EE et
pob’org‘P.eSte(r% 6&130%%5%“ &ike &Feﬁ‘?%‘b‘%r BEPHYIPN Ph Sucgﬁ‘ﬁg‘gﬁ‘t@%}s vg{l bg poparent to
those k204 the drt] PEF h¢ EARALIOkan % bedbtabd cBﬁinErcﬁlly Honeclba @orporation and
%aZOVSkI REI ch R Bel son A, Kanikoff FM Kess|
Nova

aﬂ(l%ﬁb%c)a B\c g)f)fogﬁl’l SBEPCIBKIAS il@&lu I%QB?FB@F a@r&ted to 1nfected cells
with moR&hhl antzbddies t691r£ 1®ig@ds) chchanstusal ad Bharﬁlbceahcallﬁl 280phble carriers.

These #arnggltp?eﬁlgrg g(i.scgli%é]fg gler%?dsge?own fo tﬂose SE 1lecF tn tl?el art. (2004).

[00477] It is especially advantageous to formulate oral or parenteral compositions in dosage
unit form for ease of administration and uniformity of dosage. Dosage unit form as used herein refers
to physically discrete units suited as unitary dosages for the subject to be treated; each unit containing
a predetermined quantity of active compound calculated to produce the desired therapeutic effect in
association with the required pharmaceutical carrier. The specification for the dosage unit forms of
the invention are dictated by and directly dependent on the unique characteristics of the active
compound and the particular therapeutic effect to be achieved, and the limitations inherent in the art of
compounding such an active compound for the treatment of individuals.

[00478] The pharmaceutical compositions can be included in a container, pack, or dispenser

together with instructions for administration.
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[ 004831 Fromthe foregoing description, various
nodi fi cati ons and changes in the conpositions and
woredohass7nf this invention will occur to thosePGREP10eT055246
n the,ar I 0 ' i &0l .

1004798 e At e sedii oTRAbbSREL U TATLh Mt ol s ot
preferabb’c lae) che @hdrivegegiically 1:62epible2 607 /of 380 PoURCTY EPROOT / 1055246 ples of
pharmgc%&%gﬂ# ?e%pet%t{]é) éélltg opﬁes%gcgﬁ-%gﬁng? ﬂlg%ulagghogea&élggéggrﬂﬁﬁ%aﬂﬁ acids such
as acetycagrido ush@mmmds a@i@witu'@ adid, ildstit ecid, @Xdlumrde panioicesid, fumaric acid,

malelcba%%dgﬁgr{r%o%%%ldag% g (1 ?C&(F aPrhEJ;ﬁs? scg&g&?f S%aigg? e}&ﬁe rﬂeﬁlané/shﬁ)fl&nc acid,

benzerpﬂmthomatapldrasd pitelednggiiinhgnib a¢id,moinetk avids suicht as hpdrpehiwr@ aard dulphuric
S

i LR ST FEDLALp S Ao S PEGLIL S, oo

and sufphbte] @it tho ikeeespectsplgoir fhasaldéyved fidni aesfudb ais Ioggamc and inorganic

bases. Fg%ﬁbpg%tosg Fagleglgq[réa;ﬂgc?t{a 2 rfaltg% fg]é?tfoﬁfo? Ea?tﬁ G cd?rg{oﬁ%(g rg(grs[ms fmventlon

includg dhmdlucht@mdcst datbendtery enti lmmrgmv@ﬂ af partnpga, a pihivins agodom,  calcium,
e d b olp

potassi‘l?lﬁl alugl lﬁﬁ[é ?%&hot Wéﬂg b’r%léefslﬂ% % ;/%ng]st%hm@eeggvtﬁl&fa%ﬁh suitable

Orgam@basneén Stm@a@ts emtple f@tﬁbe epiton efipstrmacctticrly gospeabhshasd 8@ition salts

with cé%%oﬁgé)s?({f %&%Q%E%é%?xﬁggg&%?%ﬁ?ﬁqase\é\%ﬂrchl a%_ﬁé’t%x%’za@d s?on,% enough
to form-salfs.NpuRll orgREc byskd dry alreatie well kndrm inghetHyrt amd ngy biesdhide @més acids such
eq. a

as arglgﬁ]l(ej g&z ?ﬁ%tn{loylﬁg ég e(%:rrtéiéydr(?z&gl n?glﬁl eétjgutcﬁ?se lgxglgor-,%-, laftd triethanolamine,

choling msmbstdlt gtk diabybinoadskypeh as piggtylamince dingathylmsub shil tuimehyylamine,
ter su u A ut a

o€ PRSI U HEM G B, VBB Gk

benzylplimnthﬂ@l@mt;l tudhi’(yowméwt) abiremsthhie; andstoé Vgt e or pr odr ug

[0048? gﬁtr g?rg?‘lts?%? gorﬁ O%F(? §0(%IATE% T anoeﬁlgot 8121{06%‘[0 ?fgﬁé %O%n%org}g}/ be Rrepared in

a con\whmrla] mafR@r jusing eh@lmdedvelllr]gwwsubsth@ ot ezﬁic@raddltlon salts of said basic

compoblrrl] Ssﬂr%gl:‘t:)e:pﬂr%p%%d bP{ Y& %@?ﬁg&%sf{r?et u%:e (g)rr]ng)xxrbdrs] Sag l’(I)trJ 1rt1%I {Ouélee grsP or second

aSpecthyﬁthdinnt@ubn;aqltemseni aqmeoumdcdilst sdlwive dr pther mtahlﬂ mlvmtssdzontammg
the I‘ecﬁlH‘QdS %cui l'b{/he?e a coniii)r(])%H(F gft ths LII]b 1% 10? )érr%e% hsnaerf acidid! @1%%‘[10 U% g&ge Uit of said

unsu
compopyd mzsobeepramobdénrbstctlmgﬂaelobompoundnmlnb&unﬂﬂﬁ lpde. iTie dad of lese salt may

separat% dfrectfér AR nlr't)ge(rj(r)]bgﬁ %88) hq en Qltn?%etﬁe thilﬁs(,)ate) }t? eva%(gglon The compounds
of this Wﬁmtdwyllmayath?d e&stbsbolvamﬁtdemi hp@rutﬁatrfodnne and the
[0048?]UbSt i U lllqae ellppre(nated by those skilled in the art that the foregoing description is
exemplary and explanatory in nature, and is intended to illustrate the invention and its preferred
embodiments. Through routine experimentation, an artisan will recognise apparent modifications and
variations that may be made without departing from the spirit of the invention. Thus, the invention is
intended to be defined not by the above description, but by the following claims and their equivalents.
[00482] REFERENCES

Choy EH, Panayi GS. (2001). N Engl J Med. 344: 907-16.

Firestein GS. (2003). Nature. 423:356-61.

Smolen JS, Steiner G. (2003). Nat Rev Drug Discov. 2: 473-88.

Lee DM, Weinblatt ME (2001). Lancet. 358: 903-11.
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L- R8d; and wherein L is selected from bond, alkyl ene,
het er oal kyl ene, -0-, -N(R8e)-, -CO, -Cx2-, -SO,
WO 302438072 CON( R8e) -, - SO2N(R8e) -, -N(R8e) CO-, PCT/EP2007/055246
Meﬁ%@]%@p Wes'tﬂ}lcfgg@\ Cped}l(ﬁs@l Glor M 889)11%9% tgﬁfé)d' 3., Russell A,

iS selected fromsub stltute or unsubstituted
aDR%adOSSJ\dbEtHWLR Sagrh [i's Wdlants ¢t &d Beeker . dal Rgderty D. T., Moreland

SHDRE b ac i WpaLbstibiiqd aryl, substituted or

unsubstltute eteroc , Substituted or

ubdwvdds J- tCuWecSZh@p@rsledil y$zecleeﬁlssi i Filip@dcopospersdib gy Emergd., Close
a 0 t t |,
e PR MR R Lo LTy ML PP 2 and
s Qi /Ryt el RoPaulsgm S bigiré GuMelélekaTnEﬂ@affWJ FeﬂalndeFéSé%lf@l@ly K, Wees
S§,'d§8ﬁe?‘i' i d%?‘ Hrel? WaS T W Off a uﬁé PU@ﬁHQﬁﬁ M lﬂle%genft H\Xéore G. (2002)
nd substituted or ‘unsubst’it cycl oal ky
conpasritheaactr diohdlt o A aim 1, wherein R8 is 164 MD
2@98{3&%%@7\%n B&Tﬁ %QﬁZ’ é}lﬁoﬁgn“’% Maﬁﬁ@l\n B‘ch()gﬂgi) Em Keystone E,

(Ra)yn /R8d L~ N L~

LSC@?M\/I Reeldenr &R.a¥angBe ID&Wm)C’e/ Ky N\é@lsg dbsliakprpp |62q0é) Combmatlon of
Sﬁllﬂg&hﬁga dr 28 eﬂ’ate ﬁ{égapﬁ ‘?&rrbaﬁ@ ?he'uﬁ‘latoid%ﬂﬁp Ccllexgﬂcio){nzed controlled
sel ected from hydrogen,  substituted or unsubstituted
aﬁwywﬂmahk%%wnl8¥éﬁ%34%nd hal 0. 5. A conpound

a@;?zdkago §10:(Q. z(‘id@BFg‘lArtWI@degmLM s1®-pond, -0-, -CO,

e)-, or - is selected from

sOB¥stli TRt 62008y Im@ub\gm sliptedesa faky rheumpipist jagthpitisd Nr Engl J Med.
bsbkduged cycloal kyl,  substituted or
unsubstltuted aryl, substltuted or unsubstituted

h¥eelobye bdlary| (2063) Bsgylatign o PRAK subpslibatlpqatierely p38 MAP kinases.

het.eBRAEYI. 14@Y sk flut ed or unsubstituted aral kyl,
substituted or unsubstituted heteroaryl al kyl and

stst.ikotlyav o Lanteta s CGirghgr 8. Brf RoMpieyd K, Maxsr REeFiigrich A, Volk
Sﬁbe (da%gelf Mogﬁ(ﬁh) %ﬁlﬂﬁﬂdtﬁ)ﬁjt& %r@t@muﬂﬁéép SMK%/T"R@S& %J:tkf%&/ by targeted

. A conpound accor di alm4, wherein L is
bb@i@blogogs reCOI@@laUODM((%?Q&“ﬂ 230?7321‘#4 ‘R8e) CO- ; and R8d

' §et§1§ése(§1(/[eghltaﬁsgﬁnT HJOhQILSKly bamld?lgéiéeﬁ&ﬂ Armstron CG Morrlce NA, Turgeon
di al kY am noet h cycl oa (ﬁyﬁ»heteroc cl oa
0 c

R4 S. Meris %;IeKéYS@MI(&(P

aByMg tivatiog\ofs by the atypical MAP
agaRL HRRG defndFadbibl élgnms@ﬁéﬁoﬁpét%z%/ bond -0-, -CO,
CON -, or -N(R ; and R8d’is selected from

FﬁNﬁﬁihQ% amioridet hyl , ethylan1noethyl

disgthl @r@tgp?joby)l Anh&isqih'@ydlazm neglihyl . substituted or
unsubstituted érro I d benzyl and pyridyl nethyl.

8 Cummapdipt e 6208 céﬁhﬁltﬁd{h@‘éin@“fa@ -44. wherein L is bond,
@Qissens%’e‘?&)l@OM SHNCHY§ SRy gh -, or - NHCO-; the

subscript m is selected from1-4;, and R8d is N P
Creemers EE, et al. (2001). Circ Res. 2001 89:201- 10

Gapski R, et al. (2004). J Periodontol. 75:441-52.

Reif S, Somech R, Brazovski E, Reich R, Belson A, Konikoff FM, Kessler A. (2005)

Digestion. 71:124-130.

Rosenberg GA. (2002). Glia. 39:279-91.

Schanstra JP, et al. (2002). J Clin Invest. 110:371-9.

Suzuki R, et al. (2004). Treat Respir Med. 3:17-27.
[00483] From the foregoing description, various modifications and changes in the
compositions and methods of this invention will occur to those skilled in the art. All such

modifications coming within the scope of the appended claims are intended to be included therein.
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and wherein the ring P is substituted or unsubstituted
het erocycl oal kyl. 9. A conpound according to fornul a
wo Yay/1s8e; We, or IVvd: (Ra)n N' / (R a)n (R BOTEPRB7/0§5246

[0048&? N/ W\ klﬁ%ulfd_ %L&ﬁyh}zg{ %ﬂ@&#ﬁbﬁl(ﬂ-&@&&%ﬂ% N%benﬁgaﬁlb%apacity of
the various cempouldh ci BoIDURO0 TisUBBOTIRS IRGTYEFROQHYISE Bk omapthds in the in
. ' ing Pare as in claim8; the
Vltrob%@%@##g@%p@éﬁ%@?ect ed from1-4; each R8a is
[00485Independenblictiesl iedtdue butom hyitkdageaents aisspatdnubgdicaions, cited in
s SRR KR P BB R0 B PR R0 i
specificmilybd tndividueldly iadigdtedatn the imedporo@d Yy refaencaherein as though fully set forth.

har maceut.i cal acceptabl e salt, solvate.or prodrug. ..
1004881 cof & Hish BB EonRetR S TRy R Paip Rl Hlication are
generated utingrRIDE ¢ IS63 Bafv. AutéhomAS cfiouaizaokl dndare astdiehifidt Preftahlytrin the event

. 9. wherein L is a bond. 11. A conmpound according to

Ofmcoéf“%{f’l}cr?'ﬁge gﬁ%}egisﬁuclt_ur? g8 . 12. A conpound according

to daim9, wherein L is NHCO or -CONH. 13. A

conmpound according to Claim9, wherein L is

-CON(H) - CH2-CH2-, or - -N(H-CO CH2- CH2-. 14. A

conmpound according to CAaim9, wherein L is -OCH2- CH2-

or -NHCH2-CH2-. 15. A conpound according to any one of

clainms 9-14, wherein the ring P is substituted or

unsubstituted piperidine, norpholine or piperazine.

16. A conmpound according to Caim?9, wherein each R8a

is H 17. A conpound according to Caim?9, wherein

subscript nis 1 and R8a is Me, Et, Pr, iso-Pr, O, F,

CN, Owe, or CF3. 18. A conpound according to Caiml1,

wherein the compound is according to fornmula Va, Vb,

Ve, WVd, Ve, or Vf: NNNj N~NNJ HN/ HN/ HN ~N

NN NNr-~ NNN NN NN NN RO RO RO

163



Va Vb VC N R8b N~NRse R8Bb N N N-NIJ HNH / H ~N N
N NNNNNN N,NNJCQ NNNN RO RO RO Vd Ve

woroovfizamd wherein RO is as in Caim1l and RBbPCEEP2007/055246

hydr ogen, substituted or unsubstituted al kyl or
substituted or wunsubstituted cycloal kyl. 19. A
conpound according to claim 18, wherein R8b is H 166

WHATWOQIMEIBBO72 PCT/ EP2007/ 055246 20. A conpound

according to claim 18, wherein R8b is substituted or
unsubstiuted al kyl or substituted or unsubstituted

. cych oahpoyhd acddindtodommbuUid according to claim18,

wherein R8b is Me, Et, Pr, i-Pr, t-Bu, i-Bu, CH2CONH2,
cycl opropyl or cycl opropyl nethyl. 22. A conpound
according to Claim1, whereiNHRY is sel ected from
substituted or unsubstituted aryl. 23. A conpound
according to Caim1l, ITNR9 is selected from
substituted or unsubsttut'ed henyl . 24. A conpound
according to Caima1, wmeN i Hs sel ected from
substituted or unsubstituted heﬁeroaryl. 25. A
compound according to Cai mR9 wherein RO is sel ected
fromsubstituted or unsubstituted phenyl, pyridyl,

i ndol yl, isoindolyl, pyrrolyh, furanyl, thienyl,
pyrazolyl, oxazolyl, and thiazolyl. 26. A conpound
acceifegilig to any one of clains 1-25, wherein RO is A3

Al A3 ~= = Az . R9b RO d f A
ooty sytsalsE iy ket < RAR 0 iy Pheppliiay selected

froranudbst@iRBGr veabktitabd RRORalikd, substideqien desabdtijutdd heterocycloalkyl, substituted

or

Ltuted or. bst it kyl.; '
B b S R RN PR PRk e s

solwatiear pwdrig HEreofnvh@t seirgpisR@ers gsotaPic valanGNing{tatomers thereof.

2.

A compound according to Claim 1, wherein R® is selected from substituted or unsubstituted
cyclopentyl, cyclohexyl, substituted or unsubstituted phenyl, substituted or unsubstituted
pyridyl, substituted or unsubstituted pyrimidine, and substituted or unsubstituted pyrazine,
substituted or unsubstituted pyrrole, substituted or unsubstituted pyrazole and substituted or
unsubstituted imidazole.
A compound according to Claim 1, wherein R® is selected from substituted phenyl, substituted
pyridyl, and substituted pyrimidine; and the substitution is

~L-R*: and wherein

L is selected from bond, alkylene, heteroalkylene, -O-, -N(R®)-, -CO-, -CO,-, -SO-, -SO,-,
-CON(R™®)-, -SO,NR™)-, -N(R*)CO-, -N(R*)SO,-, -N(R®)CO N(R¥)-, -N(R*)SO, N(R*)-;
and

R is selected from substituted or unsubstituted alkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted aryl, substituted or unsubstituted heterocycloalkyl,
substituted or unsubstituted heteroaryl, substituted or unsubstituted amino, substituted or
unsubstituted aralkyl, substituted or unsubstituted heteroarylalkyl and substituted or
unsubstituted aminoalkyl; and

R™ is selected from H, substituted or unsubstituted alkyl and substituted or unsubstituted
cycloalkyl.
A compound according to Claim 1, wherein R® is
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NNN-NHHor N 28 A conpound according to any one
of clainms 1-25, wherein RO is 167 WD 2007/ 138072

wEON ERDOD7/ 055246 O~ HN S O HNS N H2N Heer/RPidaMS5246
Hz N/ HNN-HNNOO %2 %2 0000 ONHNNS
NONS H2ZN HZN 2N H2ZN- 2N HH2Nor OO OO0 0O O
29. A conpound according to any one of claims 1-25,
wher ei @=R9 i s ((RId) nresH2N O and whenein tgse subs$E. pt R

mis selected from 1- d each RO i Lndepende "Y
H, subs ted or
conpo ccordi ng

stituted al \k/l or hal o.

ny one of aims 1- 25, erel n
ROis (Rd)m (Rd)m N N O or HO and wherein the
subsc nvihafeinnn, sl lé%alreﬁ‘stiﬁ ellafnt 2 mﬁe]sul%c@ﬂ@l ieakhedRO6In il 81; and each R* is
| nde e I itute unsu it
or ey s R Bk S g SRRy i R, and
125110\/\here|nR9|s(R9d)mS(R9d)mO(R9d) N OON

r su r Lpt cted s
5. 1romra SRR R S\ e AR ERRE VP OO T R co
or ; unsubstituted al kyl or halo. 168

R¥is selected from substituted or unsubstituted alkyl, substituted or unsubstituted cycloalkyl,

substituted or unsubstituted aryl, substituted or unsubstituted heterocycloalkyl, substituted or
unsubstituted heteroaryl, substituted or unsubstituted aralkyl, substituted or unsubstituted
heteroarylalkyl and substituted or unsubstituted aminoalkyl; and
R* is selected from H, substituted or unsubstituted alkyl.

6. A compound according to Claim 4, wherein L is a bond, -O-, -CO-, -CON(R®*)-, or -N(R*)CO-
;and
R¥is selected from H, alkylaminoethyl, dialkylaminoethyl, cycloalkyl, heterocycloalkyl,
arylalkyl, and heteroarylalkyl.

7. A compound according to Claim 4, wherein L is a bond, -O-, -CO-, -CON(R*)-, or -N(R*)CO-
;and
R™is selected from H, methylaminoethyl, ethylaminoethyl, dimethylaminoethyl,
diethylaminoethyl, substituted or unsubstituted pyrrolidinyl, benzyl and pyridylmethyl.

8. A compound according to Claim 4, wherein L is bond, -CO-, -O(CHy);-, -CON(H)(CH3) 1 -,
or - NHCO-; the subscript m1 is selected from 1-4; and R s

5

and wherein the ring P is substituted or unsubstituted heterocycloalkyl.

9. A compound according to formula [Va, IVDb, IVc, or IVd:
R ur) (Re), (Re), e
N

L~ N L
1y ) Nﬁf .
gy Hoy L N
N SV N

T = ~ i ~ ™~ N

. 7* § TA §

N~ N_ = <\N _N_ _— N/N _ N/N =
R9 R9Y R9 R9
Va , Vb ) Ve or Ivd
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WO 2007/ 138072 PCT/ EP2007/ 055246 32. A conpound
according to any one of clains 29-31, wherein each ROd

WO 200138932 A conpound according to any one of BCHEPB07/055246
29-3 1, wherein mis 1 or 2 and each R9d is M, O or
F. 34. A conpound according to Claim1, wherein the
conpound is according to fornula Vla, VIb, Vic, Vid,
VI ean@ kvhifkih:L aind tH3 ris OareNk dh dMimN; te MibMiript n, i sblettNrdm H4Neach R® is

indq%er\x%qg gegé\%ré\lw%lﬁr%en Is%a‘rglltekl'c\)l kr'gt%i%te? %yﬂzmo%,l\l \WHg'n halo; and

R’ iNiiepetdlentiNieNetrt] frdin Bhitisituted It unblibhithtstl arfdl dNd KeterdpriN; oS H2 N

phaﬁ‘;ﬁg?“gg&élﬁ%%s?h%ﬁg Mlt %ongte\élr groh/x% ﬁ{ere}[f fandasgpq E%%Q.]mjs Isotopic variants and

stitu Unstbst it ut
tautgmirs thieteot ed or unsubstituted cycl oal kyl . 35 A

10.COMRQ ue&&g&%%élgm@ 3hik L iWhgs8i n the compound is
accordin o for la, VIlb, WVilc, Vllc, VIid,

TLvi | 4 cmpwmch&ccorilegtoxﬂbi@c?@whws 679 G&T/ EP2007/ 055246
12.0 1A Qoo Pacbhriig P14l o, WEDeih LH Mibdl N-conn-.

13. A compound according to Claim 9, wherein L is -CON(H)-CH,-CH5,-, or - -N(H)-CO-CH,-
CH»-.

14. A compound according to Claim 9, wherein L is -OCH,-CH,- or -NHCH»-CH,-.

15. A compound according to any one of claims 9-14, wherein the ring P is substituted or
unsubstituted piperidine, morpholine or piperazine.

16. A compound according to Claim 9, wherein each R* is H.

17. A compound according to Claim 9, wherein subscript n is 1 and R® is Me, Et, Pr, iso-Pr, CI, F,
CN, OMe, or CFs.

18. A compound according to Claim 1, wherein the compound is according to formula Va, Vb, Vc,
Vd, Ve, or VI:

N N NN~
R9 R9 R9
Va Vb Ve

and wherein R is as in Claim 1 and R® is hydrogen, substituted or unsubstituted alkyl or substituted or
unsubstituted cycloalkyl.

19. A compound according to claim 18, wherein R™ is H.
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NNNNNN-~, N- ~-NNNN NV\ ~ HNO HN O H2N
O VilaVIIb VIl R8b N N R8b ~N R8b ~NIj N NIJ N ~N
woad7hssore N HHN N NN N, N NN N O H2N O H2N CPEREN®0D055246
VIIf WVIId and R8b is hydrogen, substituted or
unsubstituted al kyl or substituted or unsubstituted
cycl oal kyl. 36. A conpound according to Caim1,
20. whek esriipoieacc@tipgtortthim $ 8, adeeindt*hy stitetified otunaubMidtddaslkyl or

2007 P75 et S tsEads v 0 0 0 NN W NN

21.N HA horfEhhdchbriling todlalin NS \whiskeld R*Nis MelNEL, RE, NPi\t-Bu,N-BD, EHOONH,,

L R

22. A compound according to Claim 1, wherein R” is selected from substituted or unsubstituted
aryl.

23. A compound according to Claim 1, wherein R” is selected from substituted or unsubstituted
phenyl.

24. A compound according to Claim 1, wherein R’ is selected from substituted or unsubstituted
heteroaryl.

25. A compound according to Claim 1, wherein R’ is selected from substituted or unsubstituted

phenyl, pyridyl, indolyl, isoindolyl, pyrrolyl, furanyl, thienyl, pyrazolyl, oxazolyl, and
thiazolyl.

26. A compound according to any one of claims 1-25, wherein R” is

R or Reb

and each of A', A>and A’ is independently selected from S, O, N, NR” and CR%% each of R*is
independently H or substituted or unsubstituted alkyl; and R is CONH,, CONHMe, or CN.

27. A compound according to any one of claims 1-25, wherein R” is
CN
éﬁ QY Q\f )
N=N N—N , N—N or N=
28. A compound according to any one of claims 1-25, wherein R” is
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NNN-r-"--NNNNNNN NVOHNVSOHO HVille

or Vilif MIld and R8b is hydrogen, substituted or
waoin@ahsgort ut ed al kyl or substituted or unsubstPCTVERD07/055246

cycloal kyl. 37. A conpound according to Claim1,

wherein the conpound is according to fornula I Xa, |Xb,

| Xc, IXd, I Xe, or IXf: 171 V\D 2007/ 138072

PCT/ EP2007/ 055246 0 O r O NN HN/ HN HN

\NN CN N N NN, NN, N, Nyr OOO H2N ~-j HN-

0 | Xa |[| | Xc , r-NHNIH
N NYNI J "N_H~-NLN rl- NNN NN GO’
H,N H2 N N =N
\\O HQ ¢ N HZNy y ) 0 Hl e fZN \ : HzN%\L

o) 0 o)
— — - N s

HN=—( HN=—( HN-—( HN—( HN-—( H o TN

0 ‘ 0 ‘ o o ‘ 0 0

29. A compound according to any one of claims 1-25, wherein R’ is

%ﬁm&j)m
HN" 0

and wherein the subscript m is selected from 1-4 and each R™ is independently H, substituted or
unsubstituted alkyl or halo.

30. A compound according to any one of claims 1-25, wherein R” is

(R%) (R%),
N (0] N
H or H

and wherein the subscript m is selected from 1-4 and each R* is independently H, substituted or

unsubstituted alkyl or halo.

31. A compound according to any one of claims 1-25, wherein R” is
A AN Q"
R, N\ R, —F—r),
ITI (0]
(0] (0]
H N N
H or H

and wherein the subscript m is selected from 1-3 and each R* is independently H, substituted or

unsubstituted alkyl or halo.
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and R8b is hydrogen, substituted or unsubstituted

al kyl or substituted or unsubstituted cycloal kyl 38. A
wa@oopassed2 according to Claim 1, wherein the coPQDEPIOT/655246

according to fornmula Xa, Xb, Xc, Xd, Xe, or Xf: 172

WD 2007/ 138072 PCT/ EP2007/055246 0 0 0O ND NNJ NY H

N/ HNHNN N<NNNNN,NNNNN OO0 O H2N H2N
32. H2NA ©ribodnd XeorXibg ¥any R&h)f NahrR&lQ 31 NviNrdRBERIcINR ¥ is IN - H-

.NY c%u%ﬁcorgn%to&ny% (&8 als 2%31 \ﬁNiOereﬁN%%ul\é 1N6r|§ aacl;l 8ac{}IR is Me, Cl

SUbStFl tuted or unsubstitut ed al kyl or substi t uted or
uns

34, Hp&ﬁﬂo{u\l’ﬂ%aecgor&xg o:]tg]cnié%lﬁ%vloledg’ g ‘thle é:org vod g?gcgﬁgr? For nugllatv?a Vib,
XI aVICXYI@;VIeXIEIf Xid, Xle or X If. 173

Vib , Vic

Vid E Vle or VIf
and R™ is hydrogen, substituted or unsubstituted alkyl or substituted or unsubstituted cycloalkyl.
35. A compound according to Claim 1, wherein the compound is according to formula VlIla, VIIb,

Vlle¢, Ve, VIId, Vlle or VIIf:
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WD 2007/ 138072 PCT/ EP2007/ 055246 0 O r- O NIJ N NI'J
NN HHNHNHNN ~NN~NNNNNNNNNN W W Re
WORMMBI7TN-N Xla XIb Xic r- N R8b R8b R8b N PCT/EPNDT055246
Ni-N~~JN/NNJ HENHN-HNNNN\I NNNN NN
N,NNN Rse We W NNNHNNNN HH Xid X e or Xf

and R8b is hydrogen, substituted or unsubstituted

al kyl or substituted or unsubstlt ted cycl oal kylﬁoand
R9e is hydrogen,Nﬁ@, or CN. jomound a

to any one ¢ aims 34- 39, n R8b i 41, A
conpound % ing to any"gQ f cl ai ns 34N3 7 wherein
R8b is gycloal kyl. 42. A orrpound acco to any
one of ¢l ains 34-39, whergin R8b is cychopropyl. 43. A
conmpound” agcordi ng to afy one of clains "34 39, wherein
R8b is su ituted or uns tituted alky 44, A
conmpound or di ng to any e of clainms 3 9, wherein
R8b is Me, [Et, Pr -Pr, t-Bu, i-Bu, CF3 ~GH2CF3,
CI—|2C(]\II—|2HNorO cycl opropyl%tWI 45 A cor’tpound *
according t'® Claim1, wherebn t he conpound"“f's
according to fornmula Xila, Xllb, X lc or Xlld: 174 WO
2007/ 138072 PG/EPZ%?/ 055246 r- N-NH NNE r- I\IKJ R

~

N

WendiN e ndls g
oy Oy ﬁ%

N/N = N/N P
NS
NN N o~
HN" ~O HN" 0 A
Vile or Vit

Vild
and R™ is hydrogen, substituted or unsubstituted alkyl or substituted or unsubstituted cycloalkyl.
36. A compound according to Claim 1, wherein the compound is according to formula VIlla,
VIIIb, VIlc, VIIId, VIIIe or VIIIf:
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HrNlJ H/ NNJ H/ NIJ H/ NIJ N NNN NN ~NN

Ner-1- NNNNNN N JNNNN | 0000 H2N H2N-\
WoR20d7H290720 0 0 0 Xl la XI Ic XlIb or XI1d 46PCHEP2007/055246

conmpound according to Caim1, wherein the conpound is

according to fornula X I1a, [11b, XIllc or XIlld: r-

NHN- NN N~Nj NNJNrNJ NNJ H-NHEN HN HEN

NN N NNNNN N,NNN NN NN N NNNNNNHHH

H XI I laX | | b or X %

11{d%7. A co ound
N
according to ¢laim1, wherejn" hé)con'po ndﬁv
3 e AR SouRound

accordi ng tlg-toernula X Vb, Xl Vc orn d: r, NH
N~NNN\Y NyNNnyN\/NJ nHEN N H-N N
HEN N N <N;N IN-N ~N-- N - P NN N, N NNN.DN N N-N NN

XI'Vc or XlVd 48. A conpound

g<t

NNNNNHHHH XIVa)d

according t aiml, wh n the conpo IS
accordi ng ormul a XVa , or Xl Vc: 5 WO
2007/ 138072 fF CT/ EP2007/ 246 NN ('DyN.pP DP
H H o} s
VIIIa Villb ’ Vilie
o o
N NJ /C\YNJ
y ‘ P H\N N
< «”ﬁ*”
= NN~
A N o
VICI)Ie or VIlf

Viiid

and R™ is hydrogen, substituted or unsubstituted alkyl or substituted or unsubstituted cycloalkyl.
37. A compound according to Claim 1, wherein the compound is according to formula IXa, IXb,

IXc, IXd, IXe, or IXf:
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L NU~_ Li NL" HENHEN HN N\ -N~N~ N~NN N, N, N
NN VV~0HO HOHN::CN Xva XVb or XVc and L
WO s00a/1ksoml, -CO-, or -O CHz-CHz- ; the ring P PCI/ER®07/1B35246
N Rab ~NNRsb NVRab NN N Me NJ or and and R8b is H, M,
i-Pr, t-Bu, CH2CONH2, cycl opropyl nethyl, or CH2CF3.
49. A conpound according to Caim48, wherein L is a
bond and the ring PRsis M ~0 1 ~N M N N~'(J%b
J or Nj 50. A ceipound according to claiml whergin
the conpound sel ected f P Y
H- pyrazol - 4%yt )-1'1, 2, 4]
am ne; N

(4- Nbrphol|n yl - phenyl)
N\
)-phenyl - {5, _

triazol o ba]pyrazm

[ 4- (4- Met hyl -'pi per azi n- ﬁ/w
-(1FprrazoI-4-yI)- [ 1,2 4]triazolo [ 1,5
-a] pyrazi n<8oyl] - anine

[ 4- (4-N§Rh -plpera2|n-H$ yl) - phenylan1no —
1,2,4]triagolo [ 1,5 -a]pypazin-5 -yl} " benzanide; 4-
{ 8- [4-(4-Methyl-piperazin- | -yI) phenylan1no] - [
2, 4]tr|azolo [ 1,5 -a]pyragin-5 -yl} -1H i :
ridin-2-one; 4-[8-(4-Nbrpho|in-4-y|-pheny|anino)-[
,2,4]triazolo[ 1,5 a]pyrazin 5 yI] benzam de; 4-{
- [ 4- (4- Met hyl - e?a2|n- -yl ) phenyl am no] [R%

5 .

[

4] tri azo 5- a]pyra2| S“yl} -
hi opheng- Zgggrboxyllc a
F uoro [ 4-(4- nEt ~ |pera2|n Iﬁxji;g/enylanlno
[1, < mazolo[l yrazi n-5- yI} benzan1de
Fl uorg~4-{ 8- 4- (4<1 th I-plpera2|n - phenyl am no
[

0
I
1
I
1-11,2,4]triazol o] 1, B- "a pyrazi n- 5- yI /N enzan1de 176
WD 2007/ 138072 PCT/ EP200%/ 055246 5 - { '8-
(

n

y

1,
p
1
8
1,
t

2-
]-

3-

[ 4- (4-Methyl - plpera2|n yl) - phenylam iio

1,2, 4]truﬁzo|o 1, %Nwa]pyra2|n 5 -yh

t hi ophene;2- carboxylic®agi d ani de; o

3- Fl uor o- 4- [ 8- (4- mor phol i n-4-yl - phenylanlno) [1, 2, 4]tr
and|R§b21®hyJ{rdgeﬁ -selisppred 21 unsibstytuied bigyloambsteyted @-ulsubstouted @clo{ﬂsyl

|
38. ( % %ﬂ&?%(%/ Arcgozrléiﬁg é (21%/J F']ell”] %%g]% gl%i)catg%)ou%d % Jorc{n{g tg%o%nﬁla B(a, Xb, Xc,

[5 X&XNewrfl - 1H pyrazol -4-yl)-[1,2,4]triazol o[ 1, 5- a] py
razi n-8-yl]-(4-norpholin-4-yl-phenyl)-
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am ne,
[ 5-(5-Met hyl - 1H pyrazol -4-yl)-[1, 2,4]triazol o[ 1, 5-a] py

wo ami7n3gd7y| | - (4- mor phol i n- 4-yl - phenyl ) - am ne; PCT/EP2007/055246

39.9

5-[ 8- (4- Morpholin-4-yl-phenylam no)-[1, 2,4]triazol o[ 1,
5-a] pyrazi n-5-yl]-thi ophene-2- carboxylic acid am de;
2,6-Di fluoro-4-[8-(4-norpholin-4-yl-phenylam no)-[1, 2,
4]triazol o[ 1, 5-a)lpyy azi n-5-yl ] - am de;
4-[8-(4-Nbrpho|iii4-yl phenyl 0)-[1,2 4]trn@zé/5 1,
5- a]pyrazin b I]-thiophege;éZi%arboxyl|c acifd " n1de

[ 4- (4- Met W -pi per azi n- 1- yIn enyl]-[5- (5~ VI-i H p

| - 1,2, 4]tri
yrazo ;*k&N[ ] rlgfgfﬁ

-am ne;

)-[1,2,4]t ,
( 3- Chl or 0-4-"rmor phol i n- 4-
)-[1,2?'2{1]1\J|a20|0[1 5- a”ﬂ” :
[ 4- (2- Mor phol i n-4-yl - et hoxy) - phenyl] [5 (1Fprrazo
yI)-[1,2,iTtriazoIo[1 5-a] p¥r azi:n-8- yl]-amxne;
4-{8-[4-(2-Morpholin-4-yl-ethoxy)-phenyl am no]-[1, 2, 4]
triazol o[ 1, 5-a] pyrazin-5-yl} - thiophene-2-carboxylic
acid am de;

5-{8-[4-(2-Nbrph6rﬁﬁ?2-yl ethgxyaAphenylan1no](f%(@ 4]
triazolo[1, iiéﬁﬁ&kézin-S ~_t hi ophene- 2 QanQ¢xyI|c

acid am de; |

(4- Nbrphgﬁip 4-yl - phenyly= - (2H-pyrazof™ ) [
1,2,4]tei” o[ 1, 5-a] %l n-8-yl]-amw ﬂ\@-{
8-[4- ((2R"6S) - 2, 6- Di rretah - nor phol i n-4- L)-phenylanino

yI}-thiop e-2- carboxy\i aci d am de;

(4- Morp in-4-yl - 3- g [ifiUoronet hyl - phenyb) - [ 5- (1H- pyr

azol -4-ylyY-[1, 2, 4]tr|a2 lo[1,5- a ]pZPa%in-8 -yl]

-am ne; 2x6-Di fluoro-4- 18-[4-(4-isopropyk-piperazin-|

-yl)-phenylamno] -[ 1,2,4]triazolo [1,5 -a]pyrazin- 5

-yI} - benzam de;

4n<[ R (SAJy@pgﬁ@r apitintad oy ngyhsitnpddaatiy hesulfstitued 47 wnsilaitoled pycloalkyl.
Mﬁ@ac@or&k%fotdﬁlﬂlplh @H&elg 'the%%%& $ a@coﬁﬁﬂﬁo %Hngﬁ Xla, XIb,

177 mo 2007/'1 PCT/ EP2007/ 055246 4-{

8- [Ale(4ld) Xls9F 8By | - pi per azi n- 1-yl ) - phenyl ani no] - [

1,2,4]triazolo [1,5-a] pyrazin-5-yl} -

t hi ophene- 2- carboxylic acid am de;

5-[ 8- (4- Morpholin-4-yl-phenylam no)-[1, 2,4]triazol o[ 1,

5-a] pyrazin-5-yl]-furan-3-carboxylic acid amde; 5 -{

8-[4-(4-1sopropyl -pi perazin- | -yl)-phenyl am no]-[

1,2,4]triazolo[ 1,5-a]pyrazin-5-yl} -furan-
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3-carboxylic acid am de;

[5-(1H Pyrazol -4-yl)-[1,2,4]triazol o[ 1, 5-a] pyrazi n-8-y
wo peo7A3%0(2S, 5R) - 2, 4, 5-tri met hyl - pi per azi n- PCT/EP2007/055246

1-yl)-phenyl] -am ne; 4- {

8-[4-((2S,5R) -2, 4,5-Trinmet hyl -pi perazin-1-yl)-phenyl am

ino]-[1,2, 4]triazolo[1,5-a]pyrazin-

5-yl }-thi ophene- arboxylic aci i de; o
5-[ 8- (4- Mor phol i p- 4Fyl - phenyl 0)-[1,2, 4]t azol o[ 1,
5-a] pyr azi n- ] 2, 3-di h)ﬁdrﬁiﬁm ndol - 1-0 e;/N

4- [ 8- ( 4- MSrphot'i n- 4-yl - phe m no)-[ 1,2, i azol of
1,5 -a] pyrazin-5 -yl] -f N2 carboxyIN X Cld am de;
6-[ 8- (44 olin-4-yl- m no) - [ triazol of
1, 5- a]pyraz n-5-yl]-3,4- d|h dro 2H— |squ| I|n | - one;
5 -{ 8-[4- gopr opyl - er

-yl) -phenyNgyri no] -[ 1, 2, 4]Fﬂiazolo[

1, 5-a] pyrazin-5-yl} -2,3- dihydro- |50|ndol - one;
{2- Morpholin-4-yl-5-[5 -(1H pyrazol -4-yl)-]|

1,2, 4] tria%ol o[ 1, 5-a] pyrazin- 8-yl ami no] - pkenyl } -

nmet hanol ;

4-(4- Isopropyl pi perazin-I-yl)-phenyl]-[5-(1H pyrazol

I

[4-(

-4-yl)-[1,2,4]tri zgh@[ 1,5 -a]pyrazin-8- yl]- an1ne

6-[8-(4 Nbrpholl 4yl - phenyla 03-[1 2, 4]trkazﬂ o[l

5-a]pyraziﬁhfizr\*§ 4- di hydro qui nol i g(

(4- Pi perazin-l=yl - phenyl|,) - 5 (1%prrazgljiéﬂ) [1 2, 4]

triazol of 5 -a]pyra2|nN -y ] - am ne;

(6- Mor pholi ny 4-yl - pyrl%&ﬂ#ﬁ yl)-[5-( Fﬁﬁynazol 4-yl)-[
1, 2, 4]trTa oIo[ 1, -3] zi n- 8- yl]%

[ 6- (4-Cycl op e@ylnethyl i perazin- | -yl -q¥r|d|n 3

-yl] - [5 nul H-pyrazol-\4\ yid- [ 1,2, riazolo [ 1,5

-a] pyrazin-8-yl] -amne;™}

[ 6-(4-1sopropyl -pi perazin-I-yl)-pyridin- 3 yl]-[5,
(1H—pyra2@|-4 yl)-[1, 2, 4F¢€ri azol o[ 1, 5- &] pyrazi n-8

%A %&’ g?i:BgZI ut &1& O%BS%%SQI ute% a)lﬂy or s&bsam%glitof ﬁrg'&bgjntgted cycloalkyl;

P@i$25@2¢2$2JﬂPN*thro et hyl) - pi perazin- 1-yl]

40.- PYA t&hfbusd aCMJ)rhln ﬁ)r@n? @ne of claims 34-39, wherein R® is H.
[ 5- (1H Pyrazol - 2, 4] triazol o

41. [1, Y. Q%Twpch%pqdlgg %I any 01{e4)f claims 34-39, wherein R®® is cycloalkyl.

42.[ 4- & Qordpodnd Jcbérhlu%focahﬁbrtbydf)craﬁ;smrﬁzovﬁbrenilﬂ kslcyclodresy.! }
-am ne; 178 WD 2007/138072 PCT/ EP2007/ 05

43. [ 4- z% grormpepcb%:f;(gglg)g PR §e. 06 F]ﬁlér}sgél@ﬁ \ihe%n) Rgg ﬁéﬁlg,spjuted of wnsubstituted
(Lmqpyrazol 4-yl)- [ 1,2,4] triazolo [ 1, 5 - a

sy PY RSP ition SR sy it 39, Yagrin) Mo B B 6P 4. FBu

ol ofH, GHAJFpYIHaCZONH oy tykoplopaphtayie- 2- car boxylic acid

45. (arsn_zgg?]m orl%qcf?rﬁm%p Clan_nsl_ VPerfl.nL thf carTl]i) ulru%llzs chrdingéo (1rmy1F1 g(%la XIIb,

I n-BHydr)XI[d- nor phol i n-4-yl - phenyl ) -
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W@ ba@nissgoram ne;

am ne; (5-Benzo[#b! ]thiophen-3-yl-[ 1,2,4]triazol o]
1,5-a] pyrazin-8-yl)-[4-(4-isopropyl -pi perazin-I-yl)-

(4- Mor phol i n-4-yl - phenyl ) - (5-thi ophen-3-yl-[1,2,4]tria

zol o[ 1, 5- a] pyrazi n-8-yl)-am ne;

[4-(4- | sopropyl - pi perazi n-1-yl)-phenyl]-(5-thi ophen- 3-
-[1,2,4]triazolo[1,5-a] pyrazin-8-yl)- amne; [5
EthyI{THprrazoI 4-yl)y-p1, 2, 4]tn@“m 1,5 7N

(5 v
] azim-8 -yl 4- lin- 4- 1)- amine;
661][4 Iol\/blr phol)ll ]n 4( hﬁﬁél 1321 “pli/%gyﬁm ro[
1, 5] Dyrgil/g&Sbyl ) i #d?“ ]oxo 1)N2- s %)%
15196 &- ! I Mrazo - :
\ F : t hyl - ﬁ Fdi

- (4-Cycl opr pip zin-1-yl )y
-yImno]-[124 triazolo 1, 5 -
a] pyr@azi n- 5-yl } - t hi‘ophene- 2- carbdkyl i ¢ aci d am
nh—8- [6-(4-1soprepyl - pi perazi 1-y|)-pyrid214
-yoarrino] -[ 1,2, 4ptriazol o [ 5,5 -a] pyrazine5 -yl}

t hbephene- 2- car boxyl jc acid amgde; 4-(8- iid
{6-[4-(2,2,2-Trifluoro-ethyl)-piperazin-1-yl]-pyridin-

°

46.3- YA adiﬁqﬁ)ﬁﬁid ac[:orﬂ.m@to‘[}lﬁlﬁll lazbéreih the ,cbrmpound is according to formula XIlla,

47.

48.

aj p%ﬁl%‘zﬂ(ﬂlcor% } t hi ophene- 2-carboxylic acid am de;

{4 [ 4- (2 2,2-Trifluoro- ethyl) pi per azi n- y\yl] phenyl am

ino} -[ 172pd]triazolo [ - a] pyrazi nw

5-yl) -1 &pﬁene 2-car m acid ZﬂA NJ

4.{8@4 Wclopm;@gyhyl o1y éigﬁnlyl)gp eplam
[1 2,4]triazol o] 1, 5- a]pyraz n-

%V -tnhi ophene- 2- <

- Qycl opr opyk- -phenyl ] -} H-pyraz

-yI) [124]tr|\ razin- 8-yl]+~am ne;

[6( Cycl opropyl - pi perazin-1-yl y-pyridin-3 syl] - [5

(pryrazoI 4yI)NH[ 1,2,4] trvazolo [ 1, 5% a

] pyrazin-8 -yl] -am ne;

4- [x8 (4- Mor phol i n-4-yl - phenyl amo) -[ 1, 2, 4] triagzol o[ 1,

5-a] pyrazi n-5-yl]-thiazol e-2-carboxylic acid am de;

4-{ 8- [4 (4 | sopr opyl - pi perazin- | -yl)-phenyl am no] - [

i'azo i C aci
()QI;VZ,XWEWNI%ro et hyl) - p| peridi n-4-yl]-phenyl am no}
-[1,2,4]triazolo [ 1,5 -a]pyrazin-

5- yI) thi ene- 2- car boxyl.je acid an?Q VO N

2007/ 338072 PCT/ EP200Y/ 5vQ46 N

[5- (1HPyrazol -4 Xl)r[Y L Altri cWo LY
Hon Wy

h’] A (1 poulé accor%m& to%lallnplyw ereln thg cXmﬁongls afczi)rd[lng to formula XIVa,
1-

H. N

1, pyra2|n 8- yh] - f [

N2 -trifluoro-gthyl) g%eJNNdln-4le]g(|§henyl}

N~
: {E [ 4- ( 2- I\/brpholnjé 4-yl - et hogé/) pheny! amé]-[l, 2, 4]
trﬁ&olo[l 5 a]py\a in-5-yl} £2;3- dlhydro\l oi ndol - |
-0
(5-Benzot hi azoI-6-yI [1, 2, 4]tr|azol o[ 1, 5-a] pyra2|n 8-y

| ) x(=4- mor phol i n- 4-yJ - phenyl ) - apd ne;

—

or XIVd

or XIVc:
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A compound according to Claim 1, wherein the compound is according to formula XVa, XVb,



(2- Fl uor o- 4- nor phol i n-4-yl - phenyl ) -[ 5- (1H pyr azol - 4-yl
)-[1,2,4]triazolo][ 1,5 -a]lpyrazin-8 -yl] - am ne

W@ 260Chssorp- 4- nmor phol i n-4-yl - phenyl )-[5 PCT/EP2007/055246

49.

50.

-(1Hpyrazol -4-yl)-[1,2,4]triazolo[ 1,5 -a]pyrazin-8
-yl] - amne; 1- {5 - [8
-(4-Nbrpho|in-4-y|-pheny|an1no) [ 1 2,4] triazolo |
1,5 -a]pyrazin-5 - -t hi ophen-2-yh} - ethanone

{4-[8-(4-Mrphol | -yl - phenykanvw , 2, g | of
1,5 -a]pyraz -yI] -ZFprWa ol - 3- yI \E;nm
6-14- [8 (‘-*orpholln 4- Vm- nylan1no)

triazol o WD -a] pyrazi gyl -pheny 4,5 -
di hydr oX2l pyri dazi n-3 Sope. [ 1L, 2, 5]

oxadi azol -5 -yl -[ 1,2,4firiazo|o[ 1,5

-a] pyr azi yl) - (4-norph -4-y|-pheny am ne;

4-1 8- (4- olin-4-yl-p amno)-[ 1,2/4]triazol o]
1,5 -a]pyyazin-5 -yl] -th zole-2-carbox Lc acid

nethylam'tieO 4-{ 8-[4-(4-1sdpropyl - plpera2|n-l
-yl)-phenykam no] -[ 1, 2, 4] &Y% azol o

1, 5-a] pyrazin-5-yl} - thiazol e-2-carboxylic acid

met hyl am de, o

Bﬂq%m@zmﬁidﬁ?mmﬁoﬁﬂhﬁﬁéi the 4og/f isphenyl ami no)-[ 1, 2, 4] tr
|azolo[1 5- a]pyr%fln -yl]-2,3- dihydro-isoindol- |

- one; [ 8- (2-Chl"or o- 4- nor phol i n- 45yl - phenyl api no) - [rl\
1, 2(/\Pr|azolo k/&p5 - a] pyr azi %y 1T -273n R

q/hy |30|ndoh\/ﬂ\-one 5 - N ///N\TJ

[2- Chl or o-4- (4{lsopr%byl pi-per azi n-- I///
-yl) - phenylan1no] -[ 1,2,4]triazol o[ 1,5-a]pyrazin-5-

yl dro-isqaindol - | -ope; [5

R AT MGy PRGN pregmapS B R ot o [ 1,5

-a i pgmlﬁ»zmmac&rdmg {o Cl{id 4neligdio L s bbny hndplaing| P)is -

amne; 5 -18- (4 | sopropyl - pi perazi n-

-yl) - p ridin- 3 - fino] -[ 1,2, 4] trlazoIoMk 1,5 /L\

-a]p aZ)n 5 yI} (2 3 -dihy NHS 0|nd N1~ one; (3N

- rpholln phenyl gﬂiriazol \v)
a]pyra2|n/5/ Mebenzég[#b']thl hene- '

7 carboxylic acid anlde 3 -

8- [ 4 cqrponrdiseapipt tosilapad a@pmmlhwoymmmﬂehmm@qm
1, 2(44\]16%1{0@5 Q'ﬁ[;helqyﬁ{s’:‘h@#ﬁﬁaébm ;) Yll j 4] frlazolo 1 5 -a pf/razm le -amine;

benzo ne- /-car | C aC|
O AR DD P B 20T LS Py L1 i G segin-S-y1-
-ylm@ggnylan1no) [ 1,2, 4] triazolo [ 1,5 -a

] pyrazin
(4‘{@3F44@@ﬁ¢@8$9669ﬂJ@ﬂ%@ﬁéﬁ?ﬁﬂil%ﬂ&“ﬁﬂ@ﬂ?ﬁﬁﬁ?ﬁﬁ] F&
2, Mehsanaeo! of 1, 5- a]pyra2|n 5-yl} -

L P b P b e el Ay S P S

-41%hﬁmkz&m2 4]triazol o[ 1, 5- a] pyr azi n- 8-
4-[8-(4-Morpholin-4-yl-phenylamino)-[ 1,2,4]triazolo| 1,5-a|pyrazin-5-yl|-benzamide;
4-{8-[4-(4-Methyl-piperazin-1-yl)-phenylamino]-[1,2,4]triazolo[1,5-a]pyrazin-5-yl} -
thiophene-2-carboxylic acid amide;
2-Fluoro-4-{8-[4-(4-methyl-piperazin-1-yl)-phenylamino]-[1,2 4 |triazolo[ 1,5-a [pyrazin-5-yl} -
benzamide;
3-Fluoro-4-{8-[4-(4-methyl-piperazin-1-yl)-phenylamino]-[1,2 4 |triazolo[1,5-a [pyrazin-5-yl} -

benzamide;
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yl']-am ne;
{5-[4-(2- Ami no-thiazol -4-yl)-phenyl]-[1,2,4]triazolo[1

WO 200aligsprazi n- 8-yl } - (4-norpholin-4-yl- phenyl e BRPIV87/055246
4- { 8- [6-(4-1sopropyl-piperazin-1-yl)-pyridin-3
-ylamno] -[ 1,2,4]triazolo [ 1,5 -a]pyrazin-5 -yl} -
furan-2-carboxylic acid am de;
5- [ B{{-B~ MM pyObiperadn-y by pyiedythintined-| Y2, apriaaclp 1 [Sla | @yrdrfit-5-yBz

|.].- 2, 3- di hydro- isoindol -I-one;

oI 0, p n- 5-
ngplfeﬁe% 4hg < %?%cb%/ mlé "perazi n-1-yl ) - phenyl ami no] - |

1 23 H1}10m+4a{2(§4l g{orphplﬁa—éajflﬂylp@@mncs [ V.2 Y] tedzaloHpb-a Jpyrazin-5-yl]-benzamide;
2- C’Z’iﬁ?%)éw [1834 ﬁl%b)ﬁolm glrphgn%fla{nﬁn i % 2 4}1trlazoll 51 3- cﬁggjraz[m -5-yl]-benzamide;

1 254 Meitherl OH-0frazol-3-yai( Wﬂhmmloslsgrh]}aymzm -8-yl]-(4-morpholin-4-yl-phenyl)-
th'aZnFﬂbene 2-carboxylic acid amde; (4- { 8 -

[ 6- I'sopr opyl - plpera2|n 1l-y yridin yl am no] -
[ 1545 Af}eﬂthl Popeolp-yD:[18, 41taang¢£1a§my@zm§+y} -(3-morpholif-4-yl-phenyl)-

PYringhdd- 2-yl ) - met hanol ; [5
-(2- Fluoromsthl 1)l/|r|d|n4 triazolo

1, 58 (é]%w@imﬁ 2¥gph ewl]ammo)( 42 mla%%b?ﬂbwamﬁr%é}ta@w\ene -2-
1- ydaysoRNIRAYE hmidem ne; -{

? [224 1qui|0§) g {80 yl 1’151 Eeéb,fégpﬁa% ng)l-[pgeél%%/ll%z%{g 1n§) ]a]pgfrazm 5-yl]-

di hyedfa@ridesoi ndol - - one;

|[ 5- {-%W%ﬁbﬁ(ﬁfl ﬁt yk}%ﬂ)ny[%lﬂglﬂ{/ﬁ] tzgl aZZ| Pg ! pyraz l]atﬁlophene¥

4 [ Brbobylivacip hmlden- 4 -pyridin-3 -yl am no) -

car 4g tl\fe‘thg Fgllgeq%i n{ygé)her&ﬁﬁg%zmgth}% 1fy p)]razofAJ 1??1 g 41triazolo[1

[4-6(]14yr112$te§rvk}pylinep| perazin- | -yl)-phenyl am no]- [
mﬁaﬁ@oﬁdﬁ%—@‘gﬁa@ﬁﬁa—%@%@z&@ﬂfz-pgrg.%ahg;ﬁa@»;4]%w-a]pymm-g-m-

[6 qnajnd; sopr opyl - pi perazin- | -yl)-pyridin-3
(ﬁ'ﬁh‘%?& Almotprridth S ARER- BL(li‘f p?raé&lQYﬁ)a{é '2&1@1@6‘1&[1 5.@fpyrazin-8-yl]-

t hi ophene-2-carboXxylic ‘acid am de;
[4 8(nllnﬁl sopropyl - pi perazin- | -yl)- phenyl am no] [

2[4§]Z-‘Mdr1ﬁ16ﬁ’111 rfi’-[yl élthé;y?ﬂ)ﬂ%W@FS' @HEIW}&IZ(}I 4v3)-B 24triazolo[ 1,5-a Jpyrazin-8-

% r o- i soi ndol - one;
[6 2GS pr opyl - pi per azin- I yI )-pyridin-3 -yl am noj
[ A& 44(]zn\n¢r§tmh14 yﬂ eﬂhm@) plaﬂnplyﬁlﬁhb] N-2%4 triddoio[ t,5-& pJrazin-5-yl} -

E ghro LS 5
[ & %/’ SV oTaiat ?’iy c%l%mlﬁ?rl m din-5 -yl anmino)- [
1 25-49-14r (0 az2@po1ih-4 dy)-Btherd))-pyeh@lainine B[ 1524 [friazodo[ B 5w hyluye r5oyl} -

(1HPyrazol -4-yl)-[
fhﬁﬁql?eﬁ gf%rp%’iyhiacgd é‘}%ﬁ?r azi n- 8-yl ani no] - phenyl }
pl (pe@aghohn-A-yd-piesnyl)-LBQ MQr2083¢§1)-B80H Ziazolo[ 1,5-a|pyrazin-8-yl]-amine;
PCTA{ ESD ﬁo@é{’&é %%AJ%IH%‘%WI&%O 0]1_1n -4- 351) %henylamlao I’P % 4] trl?zolm[ ]z pyrazin-5-
- [yl}lthlc@heﬂe Ztqeitezgdicecifi ahide5 - a] pyrazin-5 -yl} - 2,3
- di MG Pichis-4Qh.A G0k 1N 1-4-yl |
8- [(3 (CE{&#OIthertcy @Butuor(lme P% &ag}?}] [i(alflm% e4 nyy1 ér%%tg]azo[o[ o
1, 2alajrezin-&yidioming: 5 a] pyrazin-5 -yl} -
di h)’éibqﬂubﬁ)m @9'—(4 140pr09ﬁffmperazm 1-yD- phenylamlno] [1,2,4]triazolo[1,5-a Jpyrazin-
5-yl}-benzamide;
4-[8-(4-Piperazin-1-yl-phenylamino)-[1,2,4|triazolo[ 1,5-a|pyrazin-5-yl]-thiophene-2-

carboxylic acid amide;
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[4-(4-#tert!-Butyl-piperazin-1 -yl)-phenyl] - [5

-(1H pyrazol -4-yl)-[ 1,2,4]triazolo[ 1,5 -a]pyrazin-
wW@2007l138nt ne; PCT/EP2007/055246

[ 5- (1H I ndazol -5-yl)-[1,2,4]triazol o[ 1, 5-a] pyrazi n-8-y

I']-(4-norpholin-4-yl-phenyl)-amne; 5 -18- [4

-(2- xo-pi perazin- | -yl)-phenylamno] - [1 ,2,4

] t rd-gezph@-Ifopibp@-pifrayzpyl-gzpenGamiyb | 1:22]Bazoth hy-dlpgrazin-5-yl} -

i soindol -1 -one; .[5. -
(1%%%8%%’8?{@%’4—%}% M9 41 t v i azol of 1, 5- a] pyr azi n- 8-yl |
- [ 45-(R44iN@prtpylyl-phepeinainionEl 2:4firzolgh hemyyfararf vilfuran-3-carboxylic

[63(c opropyl -piperazin- | -yl)-pyridin-3 -yl] -(5
ql- [ 4- et hyl ene- 2, 4 -di hydro- pyrazol -
( 3Ef) {%f[4r(déwermflh>yne]faz1@rloﬁ)apiwhﬁ}lammP -[1,22 |t} zokol b-@lpyrafin-p;yh; -furan-

g]?%ﬂ& 1|§Lsagldra%)ﬁl&e aml n:r a; El Iuor Io i phenyl am no] -|
2[154}[[9-&]5/@%14@[1) ﬁl{ 2@5) ;@Wb%g]py@zm-ﬁﬂ [49(28,5R)-2,4,5-trimethyl-piperazin-
: il ﬁylgiFlgénm%ﬁgol -one; 6-18-

(4 perazin m o] [
1, 24 iﬁ Hrqu%ﬂp 4 £Tr5n%l}yb-mpgr2;pﬁ-lgl)whfnylagmg)]_[1 2 4triazolo[1,5-a |pyrazin-
d ' hy?h} iﬂnd)p?l@rhemj@rbox&hca@ﬁ%mlde

th h
yr a%@ﬂ“ﬁ“%ﬁ)(’ﬂ[?%e Ytép%ﬂ“tflﬁ@ {)ﬁ&[ﬂtﬂszokﬁf ﬁj}}yglgﬁy ngy: 3@ 3 §,1d]hydro “isoindol-
ambl& 2-[ 8- (4-Mrpholin-4-yl-phenyl am no) - [

48 O¢4I‘ [ azl'bo iy Hryi E)]éen?glal]np éiﬁépﬁgtg?%ﬂl(}f Lkli gH)grazm -5-yl]-furan-2-carboxylic

5 {a&xd[aﬁm(e4 I sopropyl - 2- oxo- pi perazi n-1-yl) - phenyl am no

]_ ar%g%@%qlééﬁ(%%%g]? F)henylamlar‘xl))oﬁrzalﬁtrlazo o[ yg}a]p&ra%i’n%-yl]é,4-dihydr0-2H-

2- [i8qpiolvbi-pirol | n- 4-yl - phenyl am no)-[ 1,2,4]triazol of

1,5 I N5 = -

o LSRGt o4 o NI 5 AL 80P, it 2
- yl gibygtreingihdoiilwod:- [ 1, 2, 4] tri azol of

1, 5{2%]491?%&1%'4%1% X }H-i);’ragb'l 4-yD)-[ 1 2 4] trlazologl ,5-a]pyrazin-8-ylamino]-phenyl} -
d| net hy |hy ro-1soi ng -one;

(W@@P]@hexyl amno- [ 1,2, 4]t r| azol of
1 5[4@@5\65@@1@ d)%fa)z'lln)l ﬁ;ﬁm@qﬂwm ;@%m%@L 10, 41t0808lo[1,5-a gyrazm 8-

Tet rahydro- pyran-4-yl am no trlazolo
a] 09](%{‘21% 5-yl]-2,3-di hydro-isoindol -1- one; and

5- [ Br(4- mxplmlﬁﬂmngwmamlepm A4hridzodd[ t S-Iaﬁ:%/fh}zi@[ﬂylﬁ3 Aalpyda-11-
zi n-5-yl 3-di hydro-i soi ndol -1-one. 51. A conpound
acchbyar lhé PG claim 1 wherein the conpound i s sel ected
f r (XmPlperazm 1-yl- phenyl) [5-(1H-pyrazol-4-yl)-[1,2,4]triazolo[1,5-a]pyrazin-8-yl]-amine;

e R A R IR M%%mfﬁ; L]g%m@he VORI

(2&1@1&312d|hydro pyridin-4-yl)- [ 1,2,4] trlazolo[

yi AT B ke Tt B A g M By b0

F’C-I'[/1 EF*?@@ZWO(DB;"}Q]@&azm 8-yl]-amine;
oy gﬂ%t( %{romﬂ—%ﬁ)eﬂ%ﬁl Hy}ll) @I}ﬁlﬁ i [ \ﬁ% FS ot }—Irﬁ'?}agtyl l 4)-y'1)4r1 [251] &&Zzho? V5.

triazo
a] m/]ma%lm YEKi no] - benzami de; 4- (8-

{ S gﬁiﬁ g?nﬁéﬁ(ﬂf }ﬁ)G[‘l Qﬁﬁtﬂﬂoh@y L b}gkfﬁmg’ ”8)9'1 U{%t H')(i ) 2 %ﬁfu@ﬁ)@%‘l)lplperazm-
1-yl]-pyridin-3-yl}-amine;

[5-(1H-Pyrazol-4-yl)-[1,2,4]triazolo[1,5-a |pyrazin-8-yl]-{4-[4-(2,2 2-trifluoro-ethyl)-piperazin-
1-yl]-phenyl} -amine;

178



[1,2,4]triazol o[ 1, 5-a] pyrazi n-5-yl)-thi ophene- 2- car box
ylic acid am de; N B enzyl-2-nethoxy-4-[5 -(1
wokegynasoot - 4-yl)- [ 1,2,4]triazolo [ 1,5 -a] pypewEP2087/055246
-yl ami no] - benzami de;
N-Benzyl - 3-[5- (1H pyrazol -4-yl)-[1,2,4]triazol o[ 1, 5- a]
pyr azi n- 8-yl am no] - benzam de;
[[5-(4 ﬂyHEbtﬁI@Zﬁéthﬂfpmbrﬁmbl +yD;phbyil (82 O-pfrhzoB4a))Ay.L ARtisreB[ 1,5
a] ne I\i—px}rl di n- 2-yl met hyl - benzam de;
I\i‘-ﬁ'ezt YPUAME (1H pyrazol -4-yl)-[1, 2, 4]triazol o[ 1,5
a] épBBF(aZ\ﬂqsrp}S)hy-Ha/ﬂrpyr@ﬂm-bghmm tle2,4]triazolo[1,5-aJpyrazin-5-yl]-thiophene-2-

{3- %aéjogz};th_aEX ARl -4-yl)-[1,2,4]triazol o[ 1, 5-a] pyrazi n-
5 .

am no] p enyl} -pyrrolidin-Il-yl- nethanone;
( 4 @giypxqbﬁ)y nhltpqhgeﬁ-alzhlﬂA ﬂriaz.qu ),5- a{pgrazin 8-yl)-(4-morpholin-4-yl-phenyl)-
an(n:}é—l-pyrazol 4-yl)-[ 1,2,4]triazolo[ 1,5

yrazi n-8- yl am no] phenyl% -met hanone; 3 - [5 -(1
Fgrﬁygzq #bA]ﬂycmhel[ 3412 Zﬁt]]tflpz[ogz{b -nglelZlg 8-yl)-[4-(4-isopropyl-piperazin-1-yl)-
ngngs yl am no] -benzam de;

1H-p razol l) - El trlazolo[l alp
yr a(ﬁ-TI\AQI‘Bh()}AP-Am ﬁ]@ﬂny%‘&%lm@ey -yl-[1 trlazo [1,5-a]pyrazin-8- yl) amine;
C?qhm;a%wumkﬁm 1371 Frrehydf nulf)@léﬁlwﬂat 4 djteladold | 1| Fyk@-8-y1)-
|l o

a] pyrazi n- 8-yl am no] - benzam de;
l\l—(a&m%droxy benzyl )-3-[5-(1H pyrazol -4-yl)-[1,2,4]tri

az o5 qb-Elyb1H-a}x01-a21)n1 84 yi@0loNIg]-a lpyaii 2 JITH @ @iorpholin-4-yl-phenyl)-
[ 8- (nfi Benzyl car banoyl - 3 - et hoxy- phenyl ami no) - [

1, Z'4%riazol o[ 1,5 -a]pyrazin-5 -yl]-
t hI @@H@M@rﬁlmdla-ﬂbd}pydnylammo) d, QaI]nrldﬂ),lo[ZLé -a]pyrazin-5-yl]-1,1-dioxo-1,2-
Be mn yl am no) - [
(gﬂ}?]d & I{%&Z’X o nzf&g%o*m&gzofleﬁ 5 -yl] -thiophene-2-
carébcj&gﬁl-(ﬂ@ya]@pldpgmtdﬁ :piperazin-1-yl)-pyridin-3-ylamino]-[1,2.4 Jtriazolo[1,5-

i o . razel-4-yl)-[1,2,4]triazo

I o[ﬂgﬁ? g\?g‘% Bgd §%L§FJ ﬂ_&-&d %(%enzam de; N {5
- [ 54 (StH-(Pysoaropy = mpewzyn-l[ w)-pyrigine -y lamigb bl 1[24 | 5azolo[ 1,5-a]pyrazin-5-yl} -
a]tﬁf)éf)l?e%é Di: cgrbyﬁyﬁ%cﬂpalml@é’“ di n-2-yl} benzam de; 1-

{4 Pérazol ‘5@124]tr|azolo
-a] ‘Lgﬁr’éz 42 Zs;flflﬂh‘?fﬁ'@%/hy w2y -Yllptypéin oy fﬁ@nw} [1,2,4]triazolo[1,5-

C ar(ﬁﬁ’%éﬂlﬂ ﬁyﬁ%l&i)h@&tﬁé/alﬂﬁﬂid@%md amlde

rlazolo[l yrazin-8 i
y| %ﬁ&l ﬁlo[]ct % 6'5 rlgwrp a‘ihﬁl_) Rl_pﬂ&mg—ﬂ m], r})henyﬁaérﬁrz(grhl,aél?trlazolo[l,S-a]pyrazm-
(4 £§1hyﬂlopﬁer@at@moﬂyhcIacldyﬂn)de
AE);%, él;(ﬁ r{‘p)% %&E&Hﬁlﬁb{l plpe%ﬁlgﬁyx iphe %Iﬁlg C{hé 4?trlazolo 1,5-a]pyrazin-5-
N- (32[} Hitidpyéneydarbokylidiatid 2mdemet hyl ) - 4-[ 5
( Ek(gg‘]yqizapglggéﬂ%%)émgiég%il)@yggéﬁﬁ %@%4 S0P BN BE N85 jpyrazin-
PCTS-HP200/ 055246 ( 2, 5 -Di hydro-pyrrol- | -yl)-
345[%2 %%cH- alg%gﬂéf?é%!:rﬁzé}nx ﬁfg] 1&'1]‘,1]% r?él[% (ilﬁé Ilﬁzo[l 4- ﬁfg [1,2,4]triazolo[1,5-
[ 4- ﬂ@r@nm&xlgﬁmtrhyl )-piperazin- | -yl] {4- [5 -(1
H-py. fSQ(%f%GIﬂHO‘ﬁth Zyl-l)ﬂenylgmﬂil))- fl [Zi,éﬂt%igio‘?o[ [ 5 -Jz]p@ra'zﬂ]SQMf-tﬂﬁE&é-Z-%arb oxylic
) acid amide;
4-{8-[4-(4-Isopropyl-piperazin-1-yl)-phenylamino]-[1,2,4]triazolo[1,5-a]pyrazin-5-yl} -
thiazole-2-carboxylic acid amide;
4-(8-{4-[1-(2,2,2-Trifluoro-ethyl)-piperidin-4-yl|-phenylamino}-[ 1,2 4 |triazolo[1,5-a|pyrazin-
5-yD)-thiophene-2-carboxylic acid amide;
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yl am no] -phenyl} -nethanone;
N- Cycl opr opyl net hyl - 4-[5- (1H pyrazol -4-yl)-|

wa 2@7A340r2 azol o[ 1,5 -a] pyrazi n-8-yl am no] - bePZBRPIOT/055246
N-Methyl -N-(1- {4-[5 -(1H pyrazol -4-yl)-
1,2,4]triazol o[ 1,5-a]pyrazin-8-ylam no]-benzoyl} -
pyrrolidin-3-yl)-acetam de;
[ 4- 641 FHPyaro-4berz yl4]tfiﬁﬂorm@]r,ﬂz]'pmazih-8 =Wk P-[1{2A2 P Eriftupib-ethyl)-piperidin-

H pyr.,azol | 1,2,4]triazolo [ 1,5 -a]pyrazin-8-
yl a%?lﬂg?enylbﬁénn?ﬁ } - met hanone;

( 4 P{ﬁeﬁyﬂz-l\mrpi@h&myheﬂhem PhepfiaiBol-{l H-4lyiada) 5 4ipylayinfsiy 22 3-

a] pyrazi n- 8-yl am no] - phenyl}
Wgﬁ’éﬁ%&i" % ? '2- Met hoxynet hyl -pyrrolidin-1 -yl)-

{ 4- ([SfBen(o]_mp,sz 7 b2 4;]]tr1yz|0)o.[][ 5- gj)pgraz@-ﬁ fyﬂ)g{ﬂmog{hohn -4-yl-phenyl)-amine;

' i
N S(ER)LBYJ fli%do 'ho %)%I?I{Hg el ﬁbﬁ%ﬁla}ol 4% Ii@'lﬂﬂgzolo 1,5-a]pyrazin-8-yl]-

-yl amiges [ 5- (1H-pyrazo| 4-yl)- [1,2,4]triazolo [ 1,5

- a] X 1RAb-Dudrphodfd- hyl RenE 1-4-y])-[1,2 4]triazolo[ 1,5- 8yl
(a5 (1H Pyrazol ﬁ'—‘%y??q P aZer or T ey ey Sl

8- yIHPR: no] - phenyl } - (4- pyri di n- 2 yl - pi per azin- |

-yl)- {mt(hmﬁﬁ)hn-hky( %h&(?lﬁlﬂﬁ%)‘mtﬁhﬁ‘llazdw [OpYipyredmisoyl] ]-thiophen-2-yl}-
(1H-pyrazo| 4-yl) 2,4]triazolo[ 1,5 -a]pyrazin-8

yﬂF o] - benzam de; [4-(2-Met hoxy- et hyI) pi p
e r agi-[B<(4-Mbrdholif-d-y[-Fhenfidin@yn 2 2Qtazbtoyl -z fpyrazin-5-yl]-2H-pyrazol-3-yl} -
21?% tri azoI o[ 1,5 -a]pyrazin-8- ylamno] -phenyl}
N [&244 @—(Mfﬂwyﬂﬂh@pb’dnﬁﬂljﬁmbyﬂ1]2-,44&%&1(([ Litapyraainokyl Yphghy)l }-4.5-
iaz - a] pyr azi n- 8-
dlhydr% iﬂégﬁn Zm% One(4 #sec! -Butyl - pi perazin- | -yl)-
{ 4 (B Beafol 1,1 joyadaaz @t S-vi-| YP.} frigzold] 1 - dpraairad-gl)-¢4-brpholin-4-yl-phenyl)-
-a]%y @zin-8 - ylamno] -phenyl} -methanone;
%4 Met hyl - pi perazin-1-yl)-phenyl]-4-[5 -(1
H- péy[-Sg(j(MQrphoyp Y=yl-phenylpmuypy- ﬁ-l;w@p@lc[ [1.3-atpyragindyyl htkiapele-2-carboxylic
8 ygc@rgl anpgnzam de (Benzyl
‘L éll—l— pyrazol -4-yl)- [1,2,4]triazolo E
- a] Pyt z(ﬂﬁsosropylrrmr%]l -yvibpherdgnipo (4 Riddieyzo Oéb%'f‘ Ipgragigidayli-
et hyla st eamaox%d &mﬁ&mdmlaem {4- [5
-(1Hp (ér azol -

L SRty BB et s ergin-5-1)2
-yldlhyﬂﬁﬁlfs@iﬂod-$1oné\|-(2 Met hoxy- et hyl ) - N-net hyl -4-[5
I
A B alpbirFy Roigbrgr BREk Shuen Bl Vb Rgry Saps-
(l&rhyﬂwlafﬁﬂdom-oyé) [ 1,2, 4]tr|azol o[ 1 5 -a]pyrazin-8

PCTJ7 %r@l}?raggé ltsgpropyl pilf)erazm y%)o%eny amino| %1 2,4]triazolo[1,5-a]pyrazin-5-

4- [B1- Bdiipgodaiidodt-yie) - [ 1, 2, 4] tri azol o[ 1, 5- a] pyrazi n- 8

-yl [%ll’& %%llno%)frﬁn%lrrl &l }Isd[ﬁ 9 4§t1L’1I£z%f(]) 125 a%%rggﬁ-g)gfl] ki-%l%%%’iﬂ-ﬂ%—phenyl)-
amine;
5-{8-[6-(4-Isopropyl-piperazin-1-yl)-pyridin-3-ylamino]-[ 1,2,4]triazolo[ 1,5-a]pyrazin-5-yl} -
2,3-dihydro-isoindol-1-one;
3-[8-(4-Morpholin-4-yl-phenylamino)-[ 1,2,4triazolo[ 1,5-a|pyrazin-5-yl]-benzo[#b!|thiophene-
7-carboxylic acid amide;
3-{8-[4-(4-Isopropyl-piperazin-1-yl)-phenylamino]-[1,2,4]triazolo[ 1,5-a]pyrazin-5-yl} -

benzol[#b!]thiophene-7-carboxylic acid amide;
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(3,6-D hydro-2H pyridin-I-yl)-{4-[5-(1H pyrazol -4-yl)-
[ 1,2,4]triazol o[1, 5-a] pyrazin-8- ylam no] -phenyl}
wo pevhaseene; N-(2- Met hyl sul fanyl-ethyl)-4-[5 PCT/EP2007/055246
-(1H pyrazol -4-yl)-[1,2,4]triazol o[ 1, 5-a] pyrazin-8-yl a
m no] - benzam de;
N-(2,2-Dinethyl-[1, 3]di oxol an-4-yl nmethyl )-4-[5
- ( 1 [pya-dimophodn-yly) pHedyl 2nidd )t 2 @naha[oll, Salpyrazin-5-yl]-pyridin-2-yl} -
a] pré t%m n- 8-yl anmi no] - benzani de
I'Sopr opyl am no- et hyl ) - [5
( 10‘"-{@3[4 &Ebbprq}yybl))er@zlﬂ_ 1 2/1)49}1errylaamw|] -01.1.4trjaBolo[1,5-a]pyrazin-5-yl} -

|,gm no] - benzami de;
%dﬁzfllg ﬁetlh%pyrrol idin-2-ylnmethyl)-4-[5-(1H pyrazol

4- ¢t() -Ifonropyl#jperidia ol afhertyl 155 (hﬂ{-pylﬁ@iﬁﬂl)gl 2 taarpleb} 5-a pyrazin-8-

en e
N-1'so n%n il - 4-[5-(1H pyrazol -4-yl) - [[1 2,4]triazolo[ 1,5

a] ﬁy[ﬂé%—ﬁﬁmg) WZ ﬁT}ql»pd}henyé]e[ﬂ@dﬁﬁla@lo |,3-alpyrazin-8- -yl}-(4- morphohn -4-yl-

1(?erl di nyI [ -yl -
‘L é) yrazol -4-yl) - ; Jtrlazolo 1, )
ﬁf Z(ﬁﬂsogropylrpgﬁfaﬁkﬂl -yl %@H“y }/lam%}ﬂ qr]lézolo [1,5-a]pyrazin-5-yl}-
N(famhl;zdfafwyheta&whamé [5-(1H-pyrazol -4-yl)- [1 2,4]tria

ZO| 0 ?f%/fﬁ{% thZY;]y S%Hﬂl %)YBWT}O& 1|912_,‘§trlza%rln%[?rs ﬁz@?\}?az[n 5-yl]-2,3-dihydro-
1 Zscéﬂdo[naml o[ 1,5 -a]pyrazin-5 -yl] -thi ophene

ol o R PP R Ao bty Pe ST SRR ?ﬁ%fiw% h3-y1}-furan-

- [ L2-(Abavplidwgid-apiigeer azin- 1 -yl) - phenyl am no]

1 f{-ﬁq—ﬁré(g-ﬁszeo%eog%l:p%pg?lgﬁol% ph%réfgn dm(gr{ll a 4] trlqézolo [1,5-a]pyrazin-5-yl}-
{8-t[1i4>pl(ene Rstrthgdylipageamadd; n- | - yl ) - phenyl am no] -
1 . . .
}?(fl?{ﬁ Eﬁﬁﬁdr&%& é‘tgé’g 1?(—11/ Jl% é)?fé{izlfl]aiiflartrrlnréf)é-;[l,f,é]trlazolo[l,S-a]pyrazm-S-yl}-
- (Sywentyyl-mebak azol - 4-yl)-[ 1, 2, 4] triazol o[ 1, 5-a] pyra

Zi WSQZ ¥' Li)ro(n%ﬂlglp[gypiaﬁlléﬂ yrU f‘l 2 M!rlaﬂhﬁpgl 2 yﬁ%rkeyl ﬁl (4I15%pr0Fy1 piperazin-

hol i n- yl'am no) 2, 4] tr i az
1 51 YI&PIE?FY%EWWS?S yI] - th| ophene 2 carboxylic acid

am eg-[4-(1-Isopropyl-pi erldln 4-yl)-phenylamino]-[1,2,4]triazolo[1,5-a]pyrazin-5-yl}-2,3-
4- {S@g ft\)/bpy pp };/Ip etyhoxy) phenyl am[ noj - f &
1, Zdﬂlﬂdfor’ls%iﬁ% 6[°Te 5 a] pyrazi n- 5-

%/I4} SI(gHﬂmﬁﬁiﬂ-G-zy@60}af4hﬂmlo[ 1G5-21pi 1z @8Iyt &4 -nfbrph8lin-4-yl-phenyl)-amine;
Di %f(gﬁgr%ﬁlbﬁml?ﬂld&y%ysa{nﬂwéM,QMaﬁ%? (1,5 -aﬁpyrazin-S -yl]-furan-2-
1, Zadpkylicazioh@idgl, 5 - . . L
al p% ?@ (g 1?308}68%1 pllpefazglrﬁe\rﬁl%%hﬁnﬁ%rﬁllg%gf,|_2|[4?trigz%lo?l,gl-gﬂpgreatin-S-yl} -5-
1 Znétﬂlﬂ-ﬁhlaﬁlerheﬁf[ da@xﬂlcmmamde 5-yl]-
t h b .
! AP ?E{‘:%rkg é&)lm%grl p(i)ﬁ%yaz gﬁa\?féﬁld%rg glgrimnowé tglgr%o}]o ],S-fz%pyrazm-S-yl} -5-

1 Znaqlstlﬁhlaozl@meoq caibosyhcaa]cwm; n-” 185 WO 2007/ 138072

PC'E( EEP %O(Qﬂogr%g%%F&)fra?l(nzlgil%ﬁ%%qﬁ%{}%Q]eﬂ% 4%@5239?@’5 aﬁ)yﬁﬁhq -yl}-2,3-

Trdﬂﬂi@f%byq’m%ﬂl pereizi n- 1-yl ) -phenyl ami no]j
4-{8-[6-(4-Isopropyl-piperazin-1-yl)-pyridin-3-ylamino]-[1,2,4]triazolo[ 1,5-a]pyrazin-5-yl}-
2,3-dihydro-isoindol-1-one;
5-[8-(2-Morpholin-4-yl-pyrimidin-5-ylamino)-[ 1,24 Jtriazolo[ 1,5 -a |pyrazin-5-yl]|-2,3-dihydro-

isoindol-1-one;

1-{4-[5-(1H-Pyrazol-4-yl)-[1,2,4]triazolo[1,5-a]pyrazin-8-ylamino]-phenyl} -piperazin-2-one;
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[1,2,4]triazol o[ 1, 5-a] pyrazi n-5-yl }-thi ophene- 2- car box
ylic acid am de;

w®G2408A48670M0br phol i n- 4-yl - phenyl ami no) - [ 1, 2, 4] t rPewBPDPLY55246

51.

5-a] pyrazin-5-yl]-2,3- dihydro-isoindol-I-one; 4- [8
-(4- Morpholin-4 -yl-phenylamno)- [ 1,2,4] triazolo |
1, 5 -a ]pyrazin-5 -yl] -furan-2- carboxylic acid
am i’d@ [254-Isopropyl- plperazm 1-yl)-pyrimidin-5-ylamino]-[1,2,4]triazolo[1,5-a]pyrazin-5-yl} -
{8 4- Iso - pi perazin-1-yl)-phenyl am no] - [
2i '@ ?81%8(%%11 "5 a] pyrazin- 5-yl}

2 53{83][4#@{#&@1 Bs@l pipahzid-1-ghehenylamino]-[ 1,2,4]triazolo[1,5-a]pyrazin-5-yl}-2,3-

4 [ 6;. M}B&bli‘?l -4-yl - pyridin-3-ylam no)- [
triazol o[0 ‘5-a] pyrazin-5-yl] -

hi 61&%‘7@@' Euwmmyll §-gD)-gplesingl]-Enf | dlenyragol-4-yl)-[1,2,4]triazolo[ 1,5-a]pyrazin-

E[g I{lhng,ycl opr opyl net hyl - pi perazin-1-yl)-pyridin-3-y

ﬂrrdaa%é hOFL1.281tEg7plpt a7 # nyBzig Byl ]t (himpthelred-2l-Rhgrp bymine;
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4-| sopropyl - pi perazi n-1-yl ) -pyri E

yllé?*f*i"}ﬁ’}o[lel 2, 4]tr|azolo [ 1,5 -

a] Py L@z 251 yslyl) bl49ﬁmﬁa 2apHAREYA|L E-(BEbHoRNberazin-1-yl)-
4-(8 - { 6- [4 ( 2-Trifluoro - ethyl) pi perazin- |

yll]henyﬁ]ﬁ“?”&q n-3 yI am no } -
[ 1,3, (4-][§opﬂola>a@ipa{a1m5 ﬁ}@ylﬁaza -¥1}-8- §E) t-14hinaphieRe;Ldieaikdeytazol-

yl acid a
Lo G5P 5 Fianspe b Bt s p-Sormine
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£/|1 yé} g]étd&lygr%q%)%{dor ?anl pyrazi n-5-yl)-thi ophene- 2- car box

- §-48-[444 Qyptopprpigeyazimet-yyphepylpeinalzlil -4]txiydo)ol hirelmylazimiSn -2.3-
thylirazlscflié&oﬁ | %ﬁ@l o[Ll5 -

-
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tri
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dr 0-i1 sol ndol -
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1#?6,sz§»r§du4a>zlalo [ 1 5 - a]pyrazin-5 -yl} -
r o-i.soi ndol -

- di
5- [%¥ %WWBYII 2no>44) %emﬁvrll e ﬂlegyla;plgﬁ}l [|J1&)4]tf1azolo [1,5-alpyrazin-5-yl}-
1, 2 Ahihydréz0inedll- &ea] pyr aZ| n- 5 yl]-
ro- i.SQi n ol

2, 3-

oo A P gy PR el gy O e

1, Zhidhd[2 B-az'qdyapl- &015:- a] pyrazi n-
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(4-Ethyl-piperazin-1-yl)-{4-[5-(1 H-pyrazol-4-yl)-[1,2,4]triazolo[ 1,5-a Jpyrazin-8-ylamino] -
phenyl}-methanone;
N-(1-Ethyl-pyrrolidin-2-ylmethyl)-4-[5-(1 Hpyrazol-4-yl)-[1,2,4]triazolo[ 1,5-a |pyrazin-§-

ylamino]-benzamide;
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(2,5-Dihydro-pyrrol-1-yl)-{4-[5-(1 H-pyrazol-4-yl)-[1,2,4]|triazolo[ 1,5-a|pyrazin-8-ylamino]-
phenyl}-methanone;

[4-(2-Ethoxy-ethyl)-piperazin-1-yl]-{4-[5-(1 H-pyrazol-4-yl)-[ 1,2 ,4]triazolo[ 1,5-a]|pyrazin-8-
ylamino]-phenyl} -methanone;

N-Cyclopropylmethyl-4-[ 5-(1 H-pyrazol-4-yl)-[1,2,4]triazolo|[ 1,5-a |pyrazin-8-ylamino]-
benzamide;

N-Methyl-N-(1-{4-[5-(1 H-pyrazol-4-yl)-[ 1,2,4]triazolo[ 1,5-a]pyrazin-8-ylamino]-benzoyl} -
pyrrolidin-3-yl)-acetamide;

[4-(4-Fluoro-benzyl)-piperazin-1-yl]-{4-[5-(1 Hpyrazol-4-yl)-[ 1,2 4 triazolo[ 1,5 -a |pyrazin-§-
ylamino]-phenyl}-methanone;

(4-Phenyl-piperazin-1-yl)-{4-[5-(1 H-pyrazol-4-yl)-[1,2,4]triazolo[ 1,5-a]pyrazin-8-ylamino]-
phenyl}-methanone;

((S)-2-Methoxymethyl-pyrrolidin-1-yl)-{4-[5-(1 H-pyrazol-4-yl)-[1,2,4]triazolo[ 1,5-a]pyrazin-
8-ylamino]-phenyl}-methanone;

N-((R)-1-Benzyl-pyrrolidin-3-y1)-4-[ 5-(1 H-pyrazol-4-yl)-[ 1,2,4]triazolo[ 1,5-a |pyrazin-8-
ylamino]-benzamide;

{4-5-(1H-Pyrazol-4-yl)-[1,2,4]triazolo[1,5-a Jpyrazin-8-ylamino]-phenyl} -(4-pyridin-2-yl-
piperazin-1-yl)-methanone;

N-(1-Methoxymethyl-propyl)-4-[5-(1 H-pyrazol-4-yl)-[ 1,2 4 |triazolo[ 1,5-a Jpyrazin-8-
ylamino]-benzamide;

[4-(2-Methoxy-ethyl)-piperazin-1-yl]-{4-[5-(1 H-pyrazol-4-yl)-[1,2,4]triazolo[ 1,5-a ]pyrazin-§-
ylamino]-phenyl}-methanone;

N-[2-(4-Hydroxy-phenyl)-ethyl|-4-[5-(1 H-pyrazol-4-yl)-[ 1,24 |triazolo[ 1,5-a|pyrazin-8-
ylamino]-benzamide;

(4-#sec!-Butyl-piperazin-1-yl)- {4-[5-(1 H-pyrazol-4-yl)-[1,2 4 |triazolo[ 1,5 -a |pyrazin-§-
ylamino]-phenyl}-methanone;

N-[4-(4-Methyl-piperazin-1-yl)-phenyl]|-4-[5-(1 H-pyrazol-4-yl)-[1,2 4]triazolo[ 1,5-a Jpyrazin-
8-ylamino]-benzamide;

(Benzyl-{4-[5-(1 H-pyrazol-4-yl)-[1,2 4]triazolo[1,5-a |pyrazin-8-ylamino]-benzoyl} -amino)-
acetic acid ethyl ester;

N-Isopropyl-2-(4-{4-[5-(1 H-pyrazol-4-yl)-[ 1,2 4]triazolo[ 1,5-a]pyrazin-8-ylamino]-benzoyl} -
piperazin-1-yl)-acetamide;

N-(2-Methoxy-ethyl)-N-methyl-4-[ 5-(1 H-pyrazol-4-yl)-[ 1,2 4]triazolo[1,5-a |pyrazin-8-
ylamino]-benzamide;

N-Ethyl-N-(2-methoxy-ethyl)-4-[ 5-(1 Hpyrazol-4-yl)-[ 1,2 4 triazolo[ 1,5 -a [pyrazin-§-

ylamino]-benzamide;
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4-[5-(1 H-Pyrazol-4-yl)-[1,2,4]triazolo[1,5-a]pyrazin-8-ylamino]-N-(tetrahydro-furan-2-
ylmethyl)-benzamide;

(3,6-Dihydro-2 H-pyridin-1-yl)-{4-[5-(1 Hpyrazol-4-yl)-[ 1,2 4|triazolo[ 1,5-a |pyrazin-§-
ylamino]-phenyl}-methanone;

N-(2-Methylsulfanyl-ethyl)-4-[5-(1 H-pyrazol-4-yl)-[1,2 4 triazolo[1,5-a Jpyrazin-§-ylamino]-
benzamide;

N-(2,2-Dimethyl-[ 1,3 ]dioxolan-4-ylmethyl)-4-[ 5-(1 H-pyrazol-4-y1)-[1,2 4 |triazolo[ 1,5-
alpyrazin-8-ylamino|-benzamide;

N-(2-Diisopropylamino-ethyl)-4-[5-(1 H-pyrazol-4-yl)-[ 1,2,4]triazolo[1,5-a]pyrazin-8-
ylamino]-benzamide;

N-((S)-1-Ethyl-pyrrolidin-2-ylmethyl)-4-[ 5-(1 H-pyrazol-4-yl)-[ 1,2 ,4]triazolo[ 1,5-a |pyrazin-8-
ylamino]-benzamide;

N-Isobutyl-4-[5-(1 H-pyrazol-4-yl)-[1,2,4|triazolo[ 1,5-a]pyrazin-8-ylamino|-benzamide;
[1,4"]Bipiperidinyl-1'-yl-{4-[5-(1 H-pyrazol-4-yl)-[1,2,4]triazolo[ 1,5-a Jpyrazin-8-ylamino]-
phenyl}-methanone;

N-(2-Hydroxy-ethyl)-4-[5-(1 H-pyrazol-4-yl)-[1,2,4]triazolo[ 1,5-a Jpyrazin-8-ylamino|-
benzamide; and

4-[8-(6-Phenylacetylamino-pyridin-3-ylamino)-[ 1,2 4 ]triazolo[ 1,5-a Jpyrazin-5-yl]-thiophene-
2-carboxylic acid amide.

52. A compound according to claim 1 wherein the compound is selected from
4-{8-[4-(4-Methyl-piperazin-1-yl)-phenylamino]-[1,2,4]triazolo[ 1,5-a Jpyrazin-5-
yl}-thiophene-2-carboxylic acid amide;
5-{8-[4-(4-Methyl-piperazin-1-yl)-phenylamino]-[1,2,4|triazolo[1,5-a [pyrazin-5-
yl}-thiophene-2-carboxylic acid amide;

[5-(5-Methyl-1H-pyrazol-4-yl)-[1,2,4]triazolo[ 1,5-a|pyrazin-8-yl|-(4-morpholin-4-
yl-phenyl)-amine;

4-[8-(4-Morpholin-4-yl-phenylamino)-[1,2,4 |triazolo[ 1,5-a Jpyrazin-5-yl]-
thiophene-2-carboxylic acid amide;
4-{8-[4-(2-Morpholin-4-yl-ethoxy)-phenylamino|-[1,2,4]triazolo[ 1,5-a |pyrazin-5-
yl}-thiophene-2-carboxylic acid amide;
4-{8-[4-((2R,6S)-2,6-Dimethyl-morpholin-4-yl)-phenylamino]-[1,2 4 ]triazolo[1,5-
alpyrazin-5-yl}-thiophene-2-carboxylic acid amide;
4-[8-(4-Piperazin-1-yl-phenylamino)-[1,2,4|triazolo[ 1,5-a|pyrazin-5-yl]-
thiophene-2-carboxylic acid amide;

4-{8-[4-(4-Isopropyl-piperazin-1-yl)-phenylamino]-[1,2,4]triazolo[ 1,5-a |pyrazin-
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5-yl}-thiophene-2-carboxylic acid amide;
4-{8-[4-((2S,5R)-2.4,5-Trimethyl-piperazin-1-yl)-phenylamino]-
[1,2,4]triazolo[1,5-a]pyrazin-5-yl} -thiophene-2-carboxylic acid amide;
5-[8-(4-Morpholin-4-yl-phenylamino)-[1,2 4 ]triazolo[1,5-a Jpyrazin-5-yl]-2,3-
dihydro-isoindol-1-one;

4-[8-(4-Morpholin-4-yl-phenylamino)-[ 1,2 4 ]triazolo[ 1,5-a Jpyrazin-5-yl]-furan-2-
carboxylic acid amide;

5-{8-[4-(4-Isopropyl-piperazin-1-yl)-phenylamino]-[ 1,2,4triazolo[ 1,5-a|pyrazin-
5-yl}-2,3-dihydro-isoindol-1-one;

4-[8-(6-Morpholin-4-yl-pyridin-3-ylamino)-[ 1,2,4]triazolo[ 1,5-a]pyrazin-5-yl]-
thiophene-2-carboxylic acid amide;
4-{8-[6-(4-Cyclopropylmethyl-piperazin-1-yl)-pyridin-3-ylamino]-
[1,2,4]triazolo[1,5-a]pyrazin-5-yl} -thiophene-2-carboxylic acid amide;
4-{8-[6-(4-Isopropyl-piperazin-1-yl)-pyridin-3-ylamino]-[1,2 4]triazolo[1,5-
alpyrazin-5-yl}-thiophene-2-carboxylic acid amide;
4-(8-{6-[4-(2,2,2-Trifluoro-ethyl)-piperazin-1-yl]|-pyridin-3-ylamino} -
[1,2,4]triazolo[ 1,5-a[pyrazin-5-yl)-thiophene-2-carboxylic acid amide;
4-(8-{4-]4-(2,2,2-Trifluoro-ethyl)-piperazin-1-yl]-phenylamino}-

[1,2,4]triazolo[ 1,5-a[pyrazin-5-yl)-thiophene-2-carboxylic acid amide;
4-{8-[4-(4-Cyclopropylmethyl-piperazin-1-yl)-phenylamino|-[ 1,2,4]triazolo[1,5-
alpyrazin-5-yl}-thiophene-2-carboxylic acid amide;
5-{8-[4-(2-Motpholin-4-yl-ethoxy)-phenylamino]|-[1,2,4]triazolo[ 1,5-a |pyrazin-5-
yl}-2,3-dihydro-isoindol-1-one;
5-{8-[6-(4-Isopropyl-piperazin-1-yl)-pyridin-3-ylamino]-[1,2,4]triazolo[1,5-
alpyrazin-5-yl}-2,3-dihydro-isoindol-1-one;
5-[8-(6-Morpholin-4-yl-pyridin-3-ylamino)-[ 1,2,4]triazolo[1,5-a]pyrazin-5-yl]-
2,3-dihydro-isoindol-1-one;
4-{8-[4-(4-Isopropyl-piperazin-1-yl)-phenylamino]-[1,2,4]triazolo[ 1,5-a |pyrazin-
5-yl}-furan-2-carboxylic acid amide;
4-{8-[4-(1-Isopropyl-piperidin-4-yl)-phenylamino]-[ 1,24 [triazolo[ 1,5-a Jpyrazin-
5-yl}-thiophene-2-carboxylic acid amide;
5-{8-[4-(1-Isopropyl-piperidin-4-yl)-phenylamino]-[1,2,4 |triazolo[ 1,5-a Jpyrazin-
5-yl}-2,3-dihydro-isoindol-1-one;
5-[8-(2-Morpholin-4-yl-pyrimidin-5-ylamino)-[1,2,4]triazolo[ 1,5-a]pyrazin-5-yl]-
2,3-dihydro-isoindol-1-one;
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53.

54.

55.

56.

57.

58.

59.
60.

61.

62.

63.

64.

65.

[4-(4-tert-Butyl-piperazin-1-yl)-phenyl]-[5-(1 H-pyrazol-4-yl)-[ 1,2 ,4]triazolo[ 1,5-
alpyrazin-8-yl]-amine; and
2-[8-(4-Morpholin-4-yl-phenylamino)-[ 1,2 ,4]triazolo[ 1,5-a Jpyrazin-5-yl]-4,5-
dihydro-thieno[2,3-c]pytrol-6-one.
A pharmaceutical composition comprising a pharmaceutically acceptable carrier and a
pharmaceutically effective amount of a compound according to any one of claims 1 to 52.
The pharmaceutical composition of claim 53, wherein the carrier is a parenteral carrier.
The pharmaceutical composition of claim 53, wherein the carrier is an oral carrier.
The pharmaceutical composition of claim 53, wherein the carrier is a topical carrier.
The use of a compound according to any one of claims 1 to 52 in the manufacture of a
medicament for treatment or prophylaxis of a condition characterized by ECM degradation.
The use of a compound according to any one of claims 1 to 52 in the manufacture of a
medicament for treatment or prophylaxis of a condition selected from diseases involving
inflammation.
The use of a compound according to claim 58, wherein said disease is rheumatoid arthritis.
The use of a compound according to any one of claims 1 to 52 in the manufacture of a
medicament for treatment or prophylaxis of a condition prevented, ameliorated or eliminated
by administration of an inhibitor of Mitogen-Activated Protein Kinase-Activated Protein
Kinase 5.
A method of treatment of a condition characterised by abnormal matrix metallo proteinase
activity, which comprises administering a therapeutically effective amount of a matrix metallo
proteinase inhibiting compound according to any one of claims 1 to 52.
A method of treatment of a condition selected from diseases involving degradation of extra-
cellular matrix, which comprises administering a therapeutically effective matrix metallo
proteinase inhibiting amount of a compound according to any one of claims 1 to 52.
A method of treatment of a condition selected from diseases involving abnormal cellular
expression of MMP1, which comprises administering a therapeutically effective matrix metallo
proteinase inhibiting amount of a compound according to any one of claims 1 to 52.
A method of treatment or prevention of inflammatory diseases, which comprises administering
to a subject in need thereof, a therapeutically effective amount of a compound according to any
one of claims 1 to 52.
A method of treatment or prevention of rheumatoid arthritis, which comprises administering to
a subject in need thereof, a therapeutically effective amount of a compound according to any

one of claims 1 to 52.

187



