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treatnment or prophylaxis of a condition characterized

by ECM degradation. [0015c]In a fourth aspect, there

is provided the use of a conpound as defined above in
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manuf acture of a nedi canent for treatnent or
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[0013] The current therapies for RA are not satisfactory due to a limited efficacy (No
adequate therapy exists for 30% of the patients). This calls for additional strategies to achieve
remission. Remission is required since residual disease bears the risk of progressive joint damage and
thus | progesswc disability. Inhibiting the meuno—mﬂmmnatory component of the RA disease, which
represents the main target of drugs currently used for RA treatment, does not result in a blockadc of

joint degradatlon, the major hallmark of the disease.

[0014] US 2005/0009832 describes substtiuted nmdazolo[l 2-a}pyrame-8—yl—ammes as

- modulators of protein kinases, mcludmg MAPKAPKS. WO002/056888 descnbes inhibitors of
© MAPKAPKS s TNF modulators able to regulate the expression of certain cytokmm Neither of these

prior art references discloses any compound within the scope of the class of compounds described

herein below. - . ‘ o
' ' SUMMARY OF THE ]NVENTIQN
[0615] In a first aspect, there is provided a compound' accotdin_g to formula I11:



Fi s sul phur, oxygen or NH, Tis oxygen or NR, U, V, W
and X are independently CR'R7 or NR'; Yis CR' or N
Zi s hydrogen, am no, hydroxyl, |ower allcoxy,

car banoyl, carboxyl, SO2Rz, SO2NRRz,

NR( C0) (CH2) d- Rz, - (Q0) - ORz, - (C0) - NR(CH2) d- Rz, or -
Risrdndependent |y hydrogen or |lower alkyl; is H or
forms a doubl e bond with an adj acent atom RIis

@ s Gy of sihetrtuted Ry pnsubssijysqd. alleyicdng gquyqf By ragd |Rom*ndependently selected
Ay lsatlsQMRA &“yﬁ}lsgﬁgtllhﬁéd c Mﬂypnﬁilbétifut% Q?'tdn.tsd%tﬁgte&“ HeRrocycloalkyl,

one or nore RZ; onns ‘a doubl e W th an

avlpstiitadtor Fl;nsubstltp@qi gryH supmu@d oraysubeiiricd hetgqqq;;yl or a pharmaceutically

QF%{E&B‘EB?)SDW%Q} peoi} QUE Eee@bikophors Qsotdpﬁv%ants and tautomers
NH'1'ower al y, l'ower al kyl; O30- [ower \

dhekspf; OC(0) - | ower al kyI C(0)N(R4) - | ower al kyl ;
@%(8%5%]’\'( Rép, -] &!%{d a@béc@ Milere §(1923\|?ﬂééﬁ49 Fﬂa%ﬁfc@utﬁehlkéﬂmposmon comprising a

| ower [ ower al ky | ower
@hmteuhgﬂm apq(ep@,’ylg(c@lpef @Vjeqr plymgppuhcqﬁye?f@p veeaélgqqn’q fviegompound as

L& bdve, Optionally substituted with one or nore of
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[0015b] 'In a third aspect, there is provided the use of a compound as defined above in the

manufacture of a medicament for treatment or prophylaxis of a condition characterized by ECM
degradation.

[0015¢] In a fourth aspect, there is provided the use of a compound as defined above in the
manufacture of a medicament for treatmenf or prophylaxié of a condition selected from disecases
involving inflammation.

[0015d]  The present disclosure is based on the discovery of that MAPKAPKS
functions in the pathway that results in the expression of MMP1, and that inhibitors of
MAPKAPKS activity, such as the compounds of the present disclosure, are useful for the
treatment of diseases involving the abnormally high expressmn of MMP activity.

[0016] The compounds of the present disclosure may be described generally as
[1,2,4]triazolo[1,5-a]pyrazine-8-yl-amines substituted in the 5-position by an aryl and
heteroaryl group, and an in the 8-position by an arylamino or a heteroarylamino group.
[0017] More particularly, the present disclosure relates to compounds having matrix

metallo proteinase inhibiting properties in a mammalian cell, according to formula (I):

4a



H F, A; or lower alkyl, lower cycloallcyl, or |ower
al kyl -1 ower cycloallcyl optionally Substituted with
one or nore of F and O ; R6is hydrogen, am no,
W?e’PQY!@W”Z car banoyl, carboxyl, SO2R, NRR , - PCOEPZR7/055246
-(C0)-NRR; Réa is Rg d, F, lower alkoxy, cyano,
trlfluoronethoxy or togbther with the adjacent be -
(CHR") p-NR- (CHR ) p-, andYforma five or six nenber
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al I canoyl, phenyl, 1-Ioweral kyl pyrrolidin-3-yl,
pyrazol -4- yl, pyrazoN-2 pyrid-3-yl substituted
by one or nore of hydroxyl, i N0, nono- or
di | ower al kyl am no, ac | ower al kanoyl, | ower
al kyl, 4-hydroxy-phenyl, 37 amfbnet hyl phenyl, | ower
aIIcyI sul fonyl, 4-dil ower yl am nophenyl ,
pyrid-3-yl, 1Hindol- 3-yl, rpholin-4-y1,; R and Rz
together may be -(CLIR) : R),.- and forma five
or six menber heterocyclijc rijhg mnth the nitrogen to
whi ch they are bonded;(Bfr. apdDRY t oget her may be
-(CHR') "-NR- (CHR. ") p-, amﬁﬂwma(nwam si X nmenber
heterocyclic ring fused to the ring to-which they are
wmxﬁnnded; b and d are independently O or 1; provided at
or 1; mis Oor 1; n

A and ﬁ%rsetm P%d‘%]lﬂ ER%” y%en oF suzphurz

, penden g and r are 1 or
AA 21SﬁR29rH,or [; with the provi sos that at |east one
D Of ;s RLoOkRIRE Fthher than | aYdrogen; or a
pharn&ceutlca y acceptable salt, hydrate, solvate or

E  priodthe §RiRe raerk is [2%1381]1 BINE P FEBSm Mo PN d's
F  actafighul Oxdgth &raiepul @ 111 R9‘mhere|n

T is oxygen or NR; ‘

- U, V, Wand X are independently CR”R’] or NR™;

Y i CR7or'lN;
z is hydrogen amino, hydroxyl lower alkoxy, carbamoyl carhoxyl, SO,Rz, SO.NRRz, -

NR(CO)CH2)dRz, . NRRz, * {CO}ORz, ~(CO}NR(CH2)d-Rz, or

7/(CH2):1—RZ ‘
}

R is independently hydrogen or lower alkyl;
‘R”  isHor forms a double bond with an adjacent atom, ‘
RI s H; R2; or lower alkyl, lower cycloa]kjl'-and' lower alkyl-lower cycloalkyl, optiomally
substituted with one or more R2; - “ '
is H or forms a double bond with an adjacent R”; . _
1s H,j F, CL; CN; COOR4; OR4; C(O)N(R4RS5); S(O)N(R4RS5)Y; 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;
NRDHS(O)-lower alkyl; and N(R4)S(O)-lower alkyl; wherein each 16Wer alkyl is optionally

substituted with one or more of F and Cl;

S &




Rl is H or substituted or unsubstituted al kyl; and
each of Rs and RO is independently selected from
substituted or un.substituted cycloal kyl, substituted
or unsubstituted heterocycloal kyl, substituted or

R4mum§ugs@&$uﬁaﬂyaryl substituted or unsubstituted
hetero rmaceutical |y acc bIe S .
soﬁl;vg’t cﬂr B?’fﬁd’ﬂ]ﬁj? eﬁcyoah(ﬁld Stered wer cyc%afkyl optionally
i&ﬂhﬂQMﬂumabmaﬁh&mam@amaﬂtoners thereof. [0019]|n one

nb t t £ | .
R6 | o Pty et ieb Sl faP OB AL ORRR, (RPOR & by
RGa CieREpENtHy lowet yations exyyrlo, tlubrotmiethortye dr netherswibs the tadizesyt be -

p[}gﬂ%\l o ld?%gﬁkl t utag@' 245 YOS It gct&&fyl:ﬂyxjing fused to the ring to

PUnsu rtuted pyrimdine
suﬁsﬂmhmmuyimmkdunsubstltuted pyrazi ne, substituted or
R7 UNSHR Fﬂd{eﬁthgtgdrg%én{ RloBen, BVRSIIL BliSskralkoinsubst i tut ed
pyraz su

|tuted or unsubstltuted i m.daz
Rz [ G0R0Taeao. deveer abislo ivsetfkanoyl phnylekowerlkylpyg B‘:‘Hb‘bﬁ ﬁﬁgﬂatfﬂ““'ﬂ
f W Wl or 1dRler hlﬁy],Howéﬁ]kaEtﬁyl, phed¥I, 106wdeiBd pjrafdidibl3ln, pyrazol-4-
one amo&nem Wwth re t to conpo cﬁ_ fornu &
bl ol oy b DUSANES o0t Ob OB PSR e AR Bt o ¢
SRfAltyenih) betaidyd |1Meer |amanoyl Vdovar hNgl, 4-hydroxy- Iamjd, 3-

S R WS s R R0

th@immmgmﬁhnsm, substituted or unsubstituted

1eter gcycl oal : bs ui S

o SEAE S8 ey IR ERY M L} 38 A v i
hﬁﬁmﬁggmqmsmhsﬂkyutédxb¢ unsubstltuted ~ al koxy,

. Rz anF R3H bth P%@Q hﬁ Ct e C?ﬁkg na),@ ror@ A FvES: diSmember heteroeyclic nng |

I nde en "substituted or
u@Subsﬂkﬂm%@m@m%ﬂwﬁﬂﬂﬁqﬁ%%roaryl or a

1 I pRGREDPE: &Rt @nSdtint d&qlvate or prodrug
bandeﬁerute%%%a@n k@b b SnSettvlor

and stere0|soners i sotopic variants and
kis 0 pralggt omver s thereof. [0023]1n a one. enbodiment, with
mis Olf$pect to 'conpounds of fornmulae 111-1Vd, RO is

e substltu substituted aryl. In another
n and B GHFRFa %?g g@‘Fg substituted or unsubstituted

qandifbesyd;. [0024]1n a one embodi ment, with respect to
. mpounds of fornmulae MIVd, RO is substituted or
XISO‘ﬂ]ﬁsubstltuted heteroaryl. In another enbodi ment, RO
| svitls thio ptoivisost thed ardcasmms obRT priRrieether Biap hyfipdgen;| 0025] In a-

‘ -orepljl%ﬁgalcgggﬁ%é%gﬁble ?es&%{ecfr rofid, punds of formul ae -

frontsu stifuted or
[0018pNS ultdidset et qoh@nyﬂtds ac¢irdiogyé forimglifHol yl , pyrrolyl,
furanyl, thienyl, pyrazolyl,

NHR,
\ ' N
N .
N = ~R1
R9
iy}

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



oxazol yl, and thiazolyl. [0026] Further disclosed are
phar maceuti cal conpositions conprising a

triazol opyrazi ne conpound of the invention, and a
pharmaceutical carrier, excipient or diluent. In

or uns&%%{ea 1984, s Eﬁ%ﬁm&ﬁ 3k NG B kel et LA 05 latphﬂ'ﬁlacﬁb&ﬁbaﬂp AqEfitbe salt,
: re of the conpounds descgg? q
solvat%p@dmeﬁhere@o@d@&ﬁspaooﬁ% I15G10PiP KEnap s BURTOTY osur e
[0019#5ef Ul icBe Eﬁlﬁ)qu’éﬂérvﬂﬁcr%édt @cﬁéortﬁ»@ﬁﬂaﬁ)sf folnﬁ!ﬂs H&I’Rf is selected from
at mrent net hods dlsclosedmgore

st NaObI ARk SR S LT ARRRe GHf Hgi mbsioned o
unsubsm% THRHEL Rekeitthod G qmdystit@ted Ipgritisie,0fndt Ribstjputed @ntunsubstituted

d th
pyrazn@o %glrt?q (Iggns?lgqf']aletqdﬁgrrr K g@% Bo&imsabsgg %ﬁ g@%%gegdg? ?l}lbgthmted or

mbsgﬁf%ﬁwﬂdgzgre the treatnment of di seases i nvol ving

nf | anmati on, _col | agen d radat i Pror
[Gﬂz%art i clp o8t SmbAFIEEY SRR TEPS: gﬂc‘fomlp o B g ablﬁofr{ o Mo, Be b e

CF;. matrl x metall o protease (MW1l) and/ or ,
ookl oSS iRk gt sl
[oozzﬁfigééé'g%m%ﬁé\%l alztg ggmgf%%%gé{’%b“gre é%gi ]SI& E%jce g bvd:
for the preparation of the present conpounds. -
, T__ .,[oozsslother/gﬁj ects and ady tages R | b nme (Rﬁa)n |_ @

‘appaf ose sKitkl ed NA/the ar Hui
consi atl on of the UI ng det ai I’ﬂs descrl pt| onj

whi ch proceeds vvlmh rence tdhy ol | ow n

il l'ustrative draw ngs. BRI EF “gIKIPTIO\lO: HEJ\
<"Bﬁ&ﬂgiINNGS [ 0029]K{Game 1. This g m shows ¢ h
NeNCLKI ng hi st'ol<gg gffyl di fferenﬂ et ween a T{)hy
joint and that of I/RA patient [0039]Figure 2. Tths
chart shows the incﬁ?eased expression of MW1 in
synavi al fibroblasts triggered with cytol dnes ™

i nvol ved in rheumat oi d arthritis pat hol ogy.

[0031] Fiqure 3. Thi s 0S
i #HiYiekel malbortha é:O- )’Bas (gﬁ@{l’s{é n c?rl mg&@&bsmpt ml
is seleBPHEE SI- ﬁnh&ﬁngwlﬁlswmn%oms@smmewmcycloakyl the subscript n is

'.selecteegm@t@@rﬁlw‘;l fla 1{919 glectido&ﬁg E&Qééﬁ,emﬁst;gﬁédsorgﬁﬁubsnmted )

heas u’ét rotei h-level th
alkyl, K3l &S Siopturtamoyl, CHO and halo; and R is independently selected from substituted or

'unsubstltuted aryl and heteroaryl; ora pharmaceutxcally acceptable salt, soIvate or prodrug thereof;

-and stereowomers isotopic variants and tautomers thereof

[6023] In a one.embodiment, with respect to compounds of formulae MI-IVd, R’ is '.
substituted or unsubstituted aryl. In another embodiment, R’ is substituted or unmbsﬁtuted ‘phenyl.

[0024] “In 2 one embodiment, with respect to compounds of formulac ]II Ivd, R is
substituted or unsubstituted heteroaryl. In another embodiment, R9 is substituted or unsubstituted -
pyridsl . | S |
[0025} " 1In a one embodiment, with respect to compounds of formulae ML-ivd, R? is selected |
from substituted or unsubstituted phenyl, indolyl, isoinolyl, pyrrolyl, furanyl, thienyl, pyrazolyl,
oxazolyl, and thiazolyl. .

[0626] Further disclosed are pharmaceutical —compositions comprising a

triazolopyrazine compound of the invention, and a pharmaceutical carrier, excipient or
diluent. In addition, the pharmaceutical composition can comprise one or more of the

compounds described herein. Moreover, the compounds of the present disclosure useful in

the



MAPKAPKS in SFs by infection of the cells with

Ad-si RNA virus targeting MAPKAPKS5. [0033] Fi gure

5. This chart shows the reduction of 'conplex trigger'

i nduced | evels of MW1 expression by SFs by an
pharmdeBitARNAmpbHitiGs tadd gehtineg MARIKARKSIosddEeAdih, Eide all pharmaceutically
, %@CRI PTleg\l L?JF IHE | NVENTI ON Definitions. . [ 0034]
acce i) 'Ffﬁ t he conpounds, pharmaceuti cal
[0027 o rp J&trthrTofisclessh i fhii g of thPiesipemaEnd e thermeis mfthod, a
phanﬁé%élﬂigal%ﬁlﬂoﬁw QHN AR RN HEARRGSLEH QRPositide ufdphl! GNhD Geatment

terns have the foll ow ng neani ngs unl ess ot herw se
of disepdesc dpediving t ndppmpdota| edlape (fseredatippodnd hat paripulas discases

chara&pf?mm GbroPRaldld Q%Qedlgr[{r&egglmﬂzggzm& mgg%h'&eﬁbagd Protein-

th a variety of substituent
Kinase éspmd Rretetiefingsiets OFSPIRARK I racevitreef which thedmated asrisly (RA) is

apw@gfgﬁfﬁaﬁrﬁhﬁe& o) (ﬁéea 'MMJH {a%%isa rAGQRE prc,@yssafm @l B preparation

I n exan‘p SUC stituents I NC
ofthe@regmthahpou(nés,lch as f I uor, chloro, bmo), UN CF3
[0028] O_I - BieBon r]ég‘% 5B a@aﬁt@é&( lWlll @or@a@!ﬂgﬂ{ W{hose(;kﬂl@m the art from a

koxy, ary di -Cl1-C6 al kylam no. It shoul
consm@mm@"r th PEwgt %dect fratriptiofe "fh@ﬂlrﬁé‘miﬂs d‘{}%smfe@ﬁfef o e following
iuusmtfvggﬂa%h§ can be consi dered |nterchangeabl e when
used herein. 5] " O . Exenplary

i) 3 4 i ! \ £} A 7
al koxy i ncl uBSEEEREYS AN DRAWINGS

[0029br ngg%&glg@ l|n oagtloh)é(‘sly@&g%;g sl?oe stﬂ?ex ¥mg ftce) oglczﬂ d%ferencgé between a

healthﬁv’ﬂn@@ﬂtﬂa%ﬂamfgﬁﬂeﬁPZOO?/ 055246 [0036] " Al kyl " neans .
traight or branghed al i ¢. hydrocar bon v
[0030f o ‘abolUEE- car q“éf‘ PR ERRIRTAR M ig synovial
ﬁbmbla@@m&ggeiaa VA chRinatitB/ed hhh@mromfmm@am&ogwmer al kyl .
ranc ans that one or nore |ower alkyl u
wﬂnEuch a gWi? hyl , SHAPS }iwwﬁlﬂbep‘{?igc'ﬁkeg%tE@ﬁtﬁngﬁgﬁ%ﬂ'bmd
triggert™findaat cgdrésyibn ﬁﬂmdﬂl by SBI7 R kﬂd»dwdnuénﬂammbtommound
Al Kyl -NH- . Preferred al k ani IS '
00326 o P ol or iy i SRR sirep I R aionr
MAPReMPRY e Sif sty mf@cﬁi&ﬁ&q theArdlneit] SdaRNA thsrt@tgbtﬁlg Ma@i@kPKS
{GOBSBIllZ Ii,OO | ude rg% Rlaaé'f g\ﬁ%ﬁ rc%l grgnp‘g% ) ext ggre{ %gduced levels of

roups
' 'Ml[@ﬁ%joﬁ@ﬂﬁ@y@%dkmwwgmmww& radl cal
NH2CO- | owefy 2l K\ VERTIOE
car banoyl T )T -Car boxy
Definitfonsver al kyl e_ster" rreans a | ower al kyl ester of. a

_ [(jﬂi’ré(]Car bo%&a%s&%iﬂg T:h@%mpgﬁﬁy ppharmaceuucal compositions containing such -
compounds and mcthods of using such compounds and composmons the followmg terms. have the
following meanings unless otherwise indicated. Xt should also be understood that any of the moieties -
defined forth below may be subsntuted with a vane’;y of substittents, and that the respectlve
definitions are intended to inchide such substituted moieties within their- scope. By way of non-
liﬂiiting examplé, such éubsﬁments may include e.g. halo (such as fluoro, chloro, bromo), -CN, -CFs,
-OH, -OCF;, C;-Cg alkenyl, C3-Cs alkynyl, C;-C; alkoxy, aryl and di-C;-C¢ alkylamino. It should be
further understood that the terms “groups” and “radicals™ can be considered iﬁtcrchangcablc when
used herein.

[0035] "Alkoxy" means alkyl-O-. Exemplary alkoxy includes methoxy, ethoxy, n—pfopoxy,
i-propoxy, n-butoxy, and heptoxy. Preferred alkoxy groups are lower alkoxy.



[ 0041] " Conpounds of the present invention", and

equi val ent expressions, are neant to enbrace

compounds of Fornmula (I, Il or 1l11) as hereinbefore
wiesor/idsed, - whi ch expr ession includes the progepgproerinssias

g1, PRIGRESHLLE Rl BEESHL A 28535808 9 w20 cuion

atom§p ePrafetrsd alsrlrhnd hrd g’qouir 1 @rten ca&miso Mané ﬁfeﬂs&ddl atleser atkyl. Branched
meanmgtttﬂ br Bbre er SLE)% o'ﬁ?? U | VIS ?ﬂéf:or pr V%)glqé at&aﬁléeg?o finear alkyl

race their sar an s
Chamcont ext so permts. [0042] "ExpreSS| on" neans

[003 /N doge NOURRy1 SR esrﬁéagp a]k;'lq\%éls] E’IH%h'Q i ﬁ%{rloeé'&ﬁr% ,1%% 6)9 e]llg?{l amino.

neans fludr, chloro, bronpb, or 1o
Exemplagypdkyl ﬁﬂlﬂ%@dé@ﬁﬁl@ﬁwla@#nﬂamﬂs@bﬁmwent that -His

[0038)r esents ol B8 CHPRONAT %ﬁ LR %e QS LG g]gﬁgne Preferred

i'ts i sotope, deuterium 004 " Lovier a anoyI
groupgglide agpmostharry! grdsmipoaietth an or gani ¢ functional group
[003df CO- “C?ﬁ@ﬁﬁcﬁd Rwe Qﬁiﬂs%&t\aﬁs e LRGN NBldOL iou?%&]kjﬁ Preferred eroups

0{0046] Lower "al kyl " means | to about 6 carbon ato
include qatharpqylethyt and|cpbpmespmstaylt hat may be strai ght or

[00407" anchedarbdQA6wd: " HQVBter Bk OX ¥ lowB alk§1 dick Bf @mwxg Qadical, -COO-

carbon atons in a [inear alkyl chain that may
SOWgt 1 aj ght or branched, and that is bonded by an oxygen

[0041@t om  [O&HsbhindsOyrehe ?l‘e}%ﬁlt iSwhiRae %meq&\falérﬁfe%réssﬁ)ﬁ)s Bre meant to
| ower al ky% anmi de of sul phonami de of formul a

W m}ﬂé (IRII o %Il)ﬁg; &i:rgﬁléqﬁors ﬁespmrw}:gqh@pressgﬁ epcludes the
prodnas, th@ﬂﬁtmeﬁélﬁcfﬂ%f dcé‘ep{aBM/@ilts,&{nHﬂ{e solved 9k, Eﬁ@ﬁé&)’%ﬁéﬁé fhe context so

taken. f or revention of
perni S NGB fo B ik a0ty et e st et o
embragd their mbﬂpmlmwamseﬂwde thercoiith(tSO pemvlt i on wi th one or

re sokvent nol ecul Thi si cal association
[004 ncl udg]Lé ﬁessd?noglgﬁlmb (ﬁenouse’ipr Ssééeé'rtal n i nstances the

[0043% o vat éHaM"Iolr "h@genﬂ'mlahﬂwfo ilg@b,dtdmanor ibdr exanpl e ;
rr;ore sol yent ol ec are. i cor por at
[0044m t he c}f °§te & ceemél?exﬁﬁa SUIFS)?@F%IHTE'I" ‘}I)?IE at (R compound
positich@od Matleﬂucbmwwwsmtebmh soI ution- phase and
‘[0045 sol ab]‘l%v&%xo L]Ka%%?l mm&h%eco n Qnosggglpmt aﬁaéal E%agljg%igx%{] ongfag'oup R-

prepared e. Incry

- CO- @Er%teeﬁsems ah;ﬂtﬁ@lkﬂ@rou@w tabI e soI vates i ncI ude

[0046Ehar MegguLl ﬁ%}l’l’ }ﬁe G[qgta 1%53 n & H cham that may be
dr at es, fur in ue o OICIO t

Sﬁ‘algféeqhi@ld@ﬁ and non- st 0| chi orret ric sol vat es.

[0047]2007/ 1@%@%12&;%/ EB@:QQZ/ t9 éﬂ%%t“@ ca%vaﬁ%;s g%l:{%ﬁ gl]ls?ﬁ Ham that may be

I ncl ude wat er, et hanol aceti c acl
straight prrapphseand fhapis bendied bt incxyesoleipat es i ncl ude hydr at es,

[0048Pt hanohghesaRdupRS AR AES 10 a lower alkyl amide of sulphonamide of the
formmla -SO,NR*R*, where R* is hydrogen or lower alkyl, and at least one R* is lower alkyl.

[0049] “Prophylaxis” means a measure taken for the prevention of a disease.

{0050] "Solvate” means a physical association of a compound useful in this invention with
one or more solvent molecules. This physical association includes hydrogen bonding. In certain
mstances the solvate 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
bydrates, and further include both stoichiometric solvates and non-stoichiometric solvates.
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[ 0051] "Substituted"” neans that one atom or group of
atons in a nolecule is replaced by another atom or
group [0052] "Sul phonam de" refers to a group of

cont ai ni'ng the chem cal group - S@Nﬂﬁpzoomaszm

Conv%r%s'eﬂi]so e, TR "GP PR R 4 SHoRh AErAr e ersenaive

solvate$ inclnde ltyhmtebzle&lmgatesahd methmthres al response of a

ubj ect.qt h S._hei soug caI doc
[00513 t her lil nﬁtg‘ﬁeg nmeaFﬁltl_t%t er ap é)a %é}'oct:i%n?dto ecule R replaced by

anoﬂla’rmnmttl‘grcman vary depending on the corrpound the

[005%I S€aseqg arifaltail%%eg {oﬁz}e/ gxiogg gf }C%Sppoa ! con nglg the ?t%gnic’al group -

f the su icu
SO:NHegard to treating an di sease condition characterized

[0053Y _ t he Legradal kPl ObveStlohAC Glekid Bl a@&g'o’f a def}Eort %m?claceuncal

ef fective Pratrix. net al oproteasel |t|nga
agent jthat Wik Qiaid & bicdograber mddipel redpbese tofl 9 subiagpibaitis sfingssnught by a medical

doctof %F'%ﬁiéf‘ @hﬁ&aﬁ h@thr %&B&uﬁbﬂt‘{reéﬁécﬁ% LB@ineWedn! ﬁ'd@&nmng on the

about a biologically meaningful decrease in

compgind e disease ard iveyay.rpod fe agpheight go-dpisBe sebiest focket Egted. In
partictibS ﬁr_iﬂ@&gﬁfﬂ ehirdalied an@Nceds8 6@dlidh Bard¥REE Dby @ﬁ@%@ﬁiﬁﬁérﬂﬁ ekifacellular

.meani uced. A conp ound havi ng m
matrify e fop ?f%(‘é%g@“’r"nﬁf’ o RGeS RO g e iy moan. that

effecﬂ‘ifetaaiohﬁ cﬁT ot aa@eummh;r bﬂetp_rﬁgntCﬁfiﬂﬁﬁ@m chat WBBﬁn@about a blologlcally

meanm%fﬁ) (?cc%asgfol? g%:?p??/ é‘["tg'“??g a\/tﬂlgp\ienqgllﬁosglbj%%at ﬁ%sg c?e% ’&ssouegl such that
extrachiluddr agiroadepdatieais |mngrﬁmgfuluaeed®as e qompdnmé hiprirgchuadtiy oetalfprotease

h A
i e s Y bR i G RAr b p goppuupa of e
present gayenpigh thef profridedtiy o rfélge nffe&tlmnfcruetmsatbls itneglose admlrmmlly meaningful

decreAt AT rodcRA 8 VivBE ARt &id. | g system  Typi cal aryl
mos‘groups i nclude, but are not limted to, groups

eri vedAnl gricEdea FORTvleairisomagie Spdpisrtey iweme dertved by the removal of
one hﬁﬁ&‘g@ﬁ‘ aldANEIN ¥ kisne car%ta}ﬂfnﬂﬁﬁ‘%ren@ RN ingREREE NBypical aryl groups
a

hrysene, corgnene, fluoranthene, fluorene, hexacene
lncludﬁ’e X&hhate, ohe i@itghelo: 280dACEYE, feon nppsEdindenc; ngpspaphthylene,
acephéraat®f®ne, N &ﬂﬁﬁ‘t(ﬂaﬂé e &ﬁﬂen@c baeeRe, chfedna f&eﬂﬁﬁfme 06lhah@Re, fluorene,
ene, entacene aIen

oval en nt
hexac%jgh h“%ﬁ%"ﬁ% ,eh%%m?r é’f] gldacr% gaﬁgne rﬁr Pe, nrg\p thalene, octacene,
octaplging ettelenepbaieae Py Zﬂyil@ﬂ,q:-,entpgena pehulerepentaplizhe @arglene, phenalene,

en ht hal Jidk . _
presallof BRr PEiaccl SO P TR o by pptpgene nd
like. Regicolorly.an @ntgrormsepsesmaw it exdbopatpis. | ncl udes t hose
roups: e [ t d'e s "
1005 erein, §1$&li tg(g IA%{tiCEI{} ﬁnb&f %rl)t%@trgcfﬂgc}] %g?%ldegéﬂol% of sut%stltuted
hereingy gl Eamqubﬂa Iréfirs the am em; Bromtleél myy toptionalyy qurbeﬁmted Wlth 1 or more

substlﬁbmss trd H@INES froh O to ISNRbRRE s fﬂa&ﬂhﬂﬂ}t 9 123 M&n&su %igc‘éd from the
artrcul arly 1 to 3 substjtuents, selected fromt

group Q?Itﬁlﬁb“&:‘g ﬁgrlsacrlﬁlamar acgleyy. alkgn sttt alkewilikpxy. Sibstited alkoxy,
aﬂioxﬁbﬂﬁ@fﬁf}” alky3 U Rbiithid adyal alu@aﬁy |subsBdute® Xafkynll Rftno! WibeGhuted amino,

mmogﬁrwxij/l g CE?%’?%{“S’Q n%flﬂi}&??fg Y¥0|§§ﬁ fS\Ig S%tg‘jli}%}gléli leagllf}g,legdvrédxyl, cyano,

cycloadiyl, nbstaured @W:ﬂi@hyhaloﬁm hxaleasyh ofityd, afiion®oxy, substituted thioalkoxy,

thloarﬁoxgh o?raﬁoré’@? X‘% §{c}5$u%1k¥r {?S%énd arillsg@ kcarbg)alylogen,

[0056hyd r oxg7$1pyoﬂuatyﬂ Orefdr kco a Inkopryalens ra:t@smut trydeabatbbn galii dlved by the

remov&llhifooﬁg &(%?%h aéoﬂhﬁér? a?sllng{eocjagw(jg ) 0600%2%/ pag,%cg ¥%0§1r"0n}ai;lc ring system.
Typical eﬁepbawbg@ummdv@l ént ama rgfréipiited hgxcﬂrwardbmmdgﬁwumdane indene,
derived by the renoval of one hydrogen atomfrom a
singl e carbon atom of a parent bicycloaromatic ring
system Typical bicycloarylOgroups include, but are
not limted to, groups derived fromindane, indene,
WD 2007/ 138072PCT/ EP2007/ 055246 napht hal ene,
t et rahydr onapht hal ene, and the like. Particularly, an
awl group conprises from8 to 11 carbon atons.




i ndependent |y hydrogen, al kyl, cycloal kyl or aryl, as

defi ned herein, which nay be optionally substituted

as defined herein. In a specific enbodinment, the term

- wboeashasmyl " refers to -C(0)-NH2. 100591" q/cl B RB2007/055246

naphthafin€ réﬁa&?ﬂr&%ﬁﬂtﬁa@m@ vl aﬁquybargéuwsanw IRy 5 RFRsEs £n 8 0 11

abo carbon at’ons and having a single cycllc ring

Cwbm@ﬁmﬁﬂltlple condensed rings, including fused and

[OOS’ﬁr | dgedch&Meé%%@%fers"m'a%n@pd:lén@ Bﬁ%l&ﬁeﬁﬁ@ro&%ﬂc group derived by
substituted wth'from1 to | kyl groups. Such

the regpyl obomeyydregep af9e frove p Glaele 311991 ‘W&)Wélﬁt bisyelphstegoaragnagig riag system.

Typichl Eig;&h&&%ﬁ@&;ﬁ sehda Sout Wl e isayd o, @%ﬁbf@m&d from benzofuran,
cyclopentyl, cycl ooctyl

Iopro
benzingidagolc Prrandpzsfs emdm@ené%fﬂvm &lwﬁlerreywm@#& {Phigalazine, indole,
mdolﬂlé kRlo Al isobbntdfiphe 1§0blﬂgnﬁief weihdule $somtbdine,asoquinoline, benzothiazole,
b aant}ajltlg%l‘1 ang t he .l i g 601" Substltuted be zine,
W"WS dingt | AL BBl 'gP 8&8@8 r S e d PPROPRE,  benzpyra
yn&@@hmﬂnh;onqn&MMmabst@hmmnd hypivelizige, anduipawatine ul &ezgmorphan,

£lers. Lo v
b oo B e Bl ARG BB RN TR Bty o

betwegn @- Jameinbartda bicyclheratyl,t Wit Ss1fb steimberedh theterosy] deing particularly
preferl’e'dma}tﬁglag 195%9)11&%%%13%15&9 o0 th@é‘éydenveﬁcﬁ/dn@mrz%&hlophene benzofuran,

acyl oxy, ituted all coxy, al koxycarbhonyl,
benzoﬁw@szye@i%WIWSﬁ@unoaﬁ? hepzingidsale; etogagols ndppnzdioxane.
[oosﬁm noca@&@d@ﬂ/dyl %@%amo%@m @@)N@tﬂ)pomwoeaw QXY , group s
, aryloxy, azido, car a cycl oal I cyl ,
mdep%ﬁ%lm bR c'likal FAPIRgPY %aemg ah de tiwiel rigseipy Which gay be optionally
subsumtad ®deffhbd 1Rakdk aX Y spesitib Sﬁlbddiﬂl@ﬂ tﬁemrm&hdfwyi refets to —C(0)-NH,.
t hi oaryl oxy. 1 hioketo, th|

[00‘59&r yl - S( @j;cloalkgﬂ l{%:rsé? ejjcélc ¥ acag}y§, o*g{s%g‘f g from 3 to about 10 carbon
atoms 00 @ddngSubsdld tyeliedng srahafife tendanspi ﬂiﬂgs | Lﬁhh\iﬂiﬂgcﬁlsed rnad bfidged ring

sy, Pt RGP PR BFLAL: CUBSL AL PR pt Saeaky! wops

include U bss twiay WE rEkanpla) Gingldeingbsituctarce smdt asl ¢yadopreplylt qrclobl)tyl cyclopentyl,

cycloo%%gﬁ,-ﬁgﬁyzlcy%’gﬁ@ﬁ;_ %@?thylﬁ@%en%%%gc%é%g %gérhe m@,\'and.mulﬁple

Ting stn@(uBs 20dH,as adgr@ltaRl @nd thoBe02) 0-, - OS(0) 2R 46,

P(0) (0 4 2
[0060] Cg Og (R 4%\.%8’&1 tg(c&):lé%%) 1&19%1)(153 4&[846 oq Rg%&ét%%éﬁc%hg) definition of
"substit@eds) BRrG and pmw mfm%mlans@(@)”RRA GRAPre Substlments for

instancd & A NREShNBASats, -ofAd pariGiar o CtNREGMMRAGRE octed % the group
where each X i's |ndependentlﬁpa hal oge each R46

consigingy  oRA@c¥n dacylagine, | RepdYend kR W@%H&@n alligpyy | alkoxycarbonyl,
alkoxﬁﬂd*@)‘éﬁjﬂirﬁﬁ@d ﬂthU |, sibsiithted S URSIh,t Ub@Bho@ktdody, aminocarbonylamino,

lall oil bstituted al
amineS D oDl DI Bo S RAb B ERBHCY RS fucloalyl, halogen,
hydrog1K idto, mtymlth:jilflk(ﬁyoaibh}thtﬁd ﬁ?xlb:m{ory Lttueagyloxy thlolaeto thiol, a]kyl S(0)-,
oal | ¢ eteroal l cyl, substitute
mﬂ:ﬁéfé$8$%ﬁ L%%é%yl substituted heteroaryl,
[0061)et er oéiS@lstahtkty’l refesutpst |gm1npsd Wte¢heo@a¢ryﬂnaicllwﬁogen atoms are &ach

mdepsﬁg&?l? :%}k:}% with ? %1 I?}? o? &Eeé(:{pfhgsrlm‘\?ﬁﬁ ﬁ’#léﬁpﬁllbéﬁfﬁgé 1&%&3 but are

ier i he atom to ey are
mﬂhmmwa&héd3¥orﬁxaociﬁ1eh%@er@afﬁy%mo " s i £ e, -CN, -OCN, -

SCN, CN@)' %’G} ‘iﬁoaﬁkylS(d)gd*QJS(@)"@HR%(@ﬂﬂ“ ROS(BIE, -0S(0).R*, P(O)(O")z -
enden sybstituted alkyl

e A6 47
POXERE entientl v ydrogen ooy i “Cpef! SR, co)0,
C(S)ak‘iéy LNRW@bt@f&Fle NISuhs) NRf“Rﬁ?edNRFg@WR“S NRYR' and -CONR™®NR™RY,

cl ghet ey oal | ¢ ubstl 4g £ycl ohetgeroa
wherey gl i pgpoendy BT Sty oo E‘Ig}eﬁ ﬁl&l&&%wﬂy bydrogen,
alkyl, subsitutddudlied Ll edberind ,a]]dStEta@ﬂzﬂ]@ﬂ ydubdtikiiydd dkyl, cycloalkyl, substituted
substituted heteroarylalkyl [ 0062] Exanpl es of
representative substituted éryls i ncl ude the
foll ow ng



[0063] I n these fornul ae one of R52 and R53 may be
hydr ogen and at | east one of R52 and R53 is each
i ndependently sel ected from al kyl, al kenyl, al kynyl,

W@%bﬁﬁ@d‘/@f oal kyl, al I canoyl, al koxy, aryl oXypcr/Ep2007/055246

T T —

subsn@@@aietcpdawl mmlalkymﬁﬂﬁﬂ%&ter@mOﬁﬁgRﬂ NR@R%; -S(0)R™ or

opnoréﬁf W%@& 10 {?‘thj Wb\i atén% égl%h m%&ﬁ%ﬁ (%% Oal glaheteroaﬂcyl

or Sultsémfeé rﬁml‘dw@’y@lkvlcnngb pragl ](\s atlfb Rataéfdmé?pewm lmfl@g@d pleik expstituted

15a59 &m&%&ﬁﬁ 1&% Qﬁ&&ﬁhﬁ'ngpn% amgpr§mmummd alkyl,
het’er oat ons selecte fromthe group % S.

cyclolm%oa“%(hd syRgfgutet e"YPlﬁ]éf‘é%‘é’H%}’énPFt?O% é@@ﬁmél k@woakyl heteroaryl,

subsh&ltdd(h@@ﬁblaryl ﬁét&MﬂMbkyl@?Elﬂ)ktﬂ@tE@@étéﬁdﬂryla@d oal kyl,
moaﬁyc ohet er oal | awl , substituted ar hetenaryl

ubst | el f"ﬁ’é’ﬁeé‘%vea?“k%m%’raﬂﬂﬁédww tolgwing
" whe

used to describe a conpound or a
ntksreans t hat e 0

REroup
or an@ul

- .groups_d scrlbe abo 58 -n 53
100680 er o 41 Py 1omaE PRy & dﬂﬂ?&?%ﬂ%ﬁ?@?%ﬁﬂﬁwﬁe ofR” and R
is eachwindependgntlyh efle@red aftoth a]l@y Cd]]&&i'lk alyily), cycloheteroalkyl, alkanoyl, alkoxy,
axylox%y C{\e(%el}g@(r)%?: kli{(llein ,in%jr%ltm%%ﬁlelt %er%oa \gar%]go f rl\ﬁinC]OIESD %RMSORﬁ

NR™'CoRB, qucpa@tyé rcm-aym CONR'GE’S GONRI'ORSh UR&R&ﬂO NR*R™, S-alkyl, S-alkyl,
SOa].kEFt zﬁﬂﬁ O@}t’ll g?&gp%z “ %Gb QM liSh ggglﬁéd {B)f oG cyclic ring

ogen atom m a smgeatomo

(Saﬂlriﬁ‘ét @ﬂl@%@m’mﬁ iremrS g asgpa ewﬁonalfw:p@talmna e@mrmyhetgvmvsselected :
from b8 %{d&Q@J Dt sarRe kY ahd RIFtLdiniGenddh e%@{, 'alk?ﬁ afkE @ alkynyl,

acri dine, arsindole carbazole 13- carbol
pertiugifilbthusielos KKy EYESroRIHN Bb . FuLstiiie 45 iR oTsinted or hetero

alkyl ariigbakel e, indole, indoline, indolizine,
i soi ndol e, isoindoline,

sobengzof uran, isochro
0064} 3¢ qui TR RO i IGRHT SESIE  PRBYAY B EE0uR AR P P EFTund means
that or@oa thofezoatben atﬂlmaﬁﬁihe&;ompamdm' Qﬂoﬁ]ﬁ’:‘hav@%ﬁ a@tabﬁ’dllﬂlaﬁlﬁmgen oxygen, or

sulfir Bg ro%m hrHOlelroanay ag{z)ll?e%l d’yr BN ydrocar yﬁ gaﬁé egcnbec? 4bove such as

alkyl, peyg | l.iq:tcreallqpy rcymadkyh eg gp)cwlfme@;rqapn_y}r royl zigmeheteroaryl, cycloalkenyl,
cyclohgéé%ogﬁé;gﬂll a&?th% ﬁ%ﬁe Olﬂ %F}gr,“ 19?1 5ngh }:sé!ec@.lt?lr\; Fg%”gﬁg;ﬁ&&geﬁtbm&

i’azo

[0065{ r | azol'Bstersamylt kedgreto @ngbqvﬁentlhieﬂwaroﬁin@fmtmkﬂeyvedtl:hehe removal of
h Q er |

one §&%$¥ ﬁ%%&g%%%%le ete §§§ﬁw%élng part| Qﬁg T?&&Mhanmw

groupyyipelfids; bus @re nPlimited (4, rouhedesiverbiryrh agpdipapesingpls, ctafmrgée B-carboling,
chrom%r' Mﬁgnén'éon&ﬁl%hﬁwh?lﬂ% ﬁ]ﬂfdﬁﬁle J mﬁ&@l%m ﬁhtﬁghgrnggﬂérre,e indolizine,

enzofuran ridine, quinolinhe, 1nida ,
isobenggfgram| elseghep ,azlp e V\gomdohnc 1soqumolme isothiazole, isoxazole,

naphtbg 84, 1%%&1?;1%8@-” &E%@O%Q%éaﬁ@ 100668dEXAP Ipﬁe%m@]ﬁmlme phenazine,
resentat|ve het eroaryl s inc|ude, the fol] ow ng
phihalggitley BRI SHTIRp: PSS BEATEPF TS B dERy PYTigge; REmigine, pyrrole,
pyrroliaiﬂé, ﬁum%dnd?5$mmﬂmb,n Qemeﬁmient dpmlolsaadﬁle 0@{&1!%101@ lﬂ'yddlazole thiazole,
cIoaIkyI cIo eroal k ter
opiiky (PO e Phart RS, GRS AL EE I RE is ppreen 15
membéred Mettoyel, O«hléi éifl@ainbmlbéi’ed bftengylt beigg partibllely preferred. Particular
t Y. LN dy,
heterog'?l ?r; I%%I ar%% 'th%lg]eg gég}veﬁo%x?ﬁd g)léerrng a%m%ﬂ: %ﬂgepe%% mgzl%nzoﬁzran indole,
Pmﬁ@eqlle@ﬂleﬁlﬁﬁlﬂmewxa@%@dpﬂmﬁﬁused heterocyclic ring '
system may i ncl ude carbocycllc rings and need only
i ncl ude one heterocyclic rilAg. Exanpl es of
heterocyclic rings include, but are not limted to,
pi perazinyl, honopi perazinyl, piperidinyl and
nmor phol i nyl, and are shown in the follomnng
illustrative exanples:




wherein each X is selected fromCR582, NR, 0 and S;
and each Y is selected fromNR58, 0 and S; and R58 is
i ndependent |y hydrogen, allcyl, cycloal kyl,

Wﬁ,bpﬁgﬁﬁroallcyl' aryl, heteroaryl, heteroapkykpRbrossais
he i cIoheteroaIk |. rings. may be
1006 pt i on%e xppl §pr? '?Pltaé‘?ic Ratsrerndmime 18‘3:‘3 tﬂ%‘l%éo"ﬁg%ups

selected fromthe group conS|st acy
acyl am nacyl/o tltﬁ%%EL?”;SE}
al | coxy onyl< A ko x[ éh'n nig
substltuted an1no amn carbonyl

anai nocar bonyl am no, an1nocarbony|oxy, aryl, aryl oxy,
azi do, carboxyl, cyano, cyclo kyI S ostltuted

cycl oal | oge dro Iet
thioallc xy sti u[gd th| aI oxXy,N1 b | oxy,
t hi cket, al kKyTN &yl -5(0)=, alkyl-S(0)2-

and aryl S(O)2- Substltutlng groups i ncl ude carbonyl
or thiocarbonyl which provide, for exanple, |actam
and urea periyatives.

OO@SlEx | es, of
represe ta veaeycel g & I c 5 ‘i\;mc ,
fol I owi 0g: J WDJ2007/8 384 CT/ 05 x)
wher ei n ébch is selecteo from CR582, NI158 0 and

S: | ss N
wherefit ﬁ@%@' £a¢ Q(ﬁ% ﬁ(lﬁg %iﬁ'{ﬁ f)e ﬁé\ﬁi l'B %ﬁt{/ ?%}éle% 1}1(&49%%&111:19 hydrogen,
alkyl, @Wﬂ?a@ql leﬂheféfyelkﬂh%ﬂehmamalhetﬁa)ﬂwl or Hhetibe-oar y| ,

[()()Gﬂet er o%sk&éLd 'Héreﬁlh%e tlarlfne “cy[:lgge@ngl)ﬁﬁ%nmf&sq b stable heterocyclic non-
repr esentative ary havi ng hetero atoms cont al ni ng

aromagig i3 pdh fused Anpsneonignstone of Bpiedgieingtomgnderspdradagdreixd frgm N, O

and SS€A @GELEdEQMGiEEdem Mﬁzamch@e Qﬁ@oéchcai@ggs %@d: F'eex 0h1§ include one

sel ect ed fron1carbony| ] S; and
heterqcmé ﬁg}ﬁdeﬁ{(W eﬁyqf lg&éq?ycha W m@%1 B%tl gwnot lmnted to plperazmy],

homogip@iAiyE pReadhH ¥hd ma@phiilinyl vl @fcQBéwH in tHe@bIR¥@R] iK)stratRE examples:
the Iike. [0070]Cne haV|ng ordlnary skill in the art

of organic sxgﬁg \ggnuze S Fie maxi mum
nunber of hetter.oat |n a,>st } c Iy

feasi bl e heterocycllc r|n whelher it is aromatic or

non aromatic, js detern1ned by t size o he ring,
the degree o us J@éﬁ f the
het er oat ons. ge ter may have

one to four heteroatons so Iong as the heteroaronmatic
ring is chenlcallx easi bl e and stabl e.

100711" Phar eut| acq e" neans approved by
a regul atory @enéy_ t he -u-pal or a state
government or listed ipn the U S. Pharnmacopoei a or

Wherﬂﬁ'teﬁrérX gopleqter from CRToYRI 2@ andsh andeaelo B dreselgetpdirony iR ™} @ and S; and
3 is @Ak 0(%5@&6%’%% ﬁﬁﬁ'{)g@ﬁ’ lafyD ajfctlda%i @frclléheieﬂ)aﬁwl, ﬁ heteroaryl, heteroalkyl or the

armaceutical ]y acceptable sa refers
Iike. ?ﬁ% HeRbassale] rpgopyabi epig yoﬁubsamteé "é‘&ﬁ RPecf AR gwups selected

from Gélgiolp caiRfifAsEacHd diyldnBib, $8/1d:§, alkdxyCaRRuEIISked, dlidycarbonyl,

ent .i nvent. on, |n ticular the

alkosSSHEOTARIIR | AP ZSUSERED] AURY pHBCEEDOPHe dmEghenyiamino
almnopdﬂaanmhmlaqglaqatbxyamdoycdﬂ;oxplt cStahe, cpeloatiof, subsmoadmglcloa]kyl halogen,
rydroSRoRSy Tt THGADaT pBLERAL Rtaldf it MBald? i iey-scor,
- ary-SPdestit-S{Mv-and mzth(O%c ﬁlbsfaum grtmp‘s indlade qaﬂapnid@r duocarbonyl which
prov1d@q“g1' thlﬁ Siéb'uﬁz?and&%%ﬁ%a ik.h inorganic acids such as

hydrochl oric aci h dro romc acid, sulfuric acid,
[0068h t r i cExmindps Oﬁﬁb@ﬁn@‘ﬁi’e@mehe@m&@w& ineludej theefollgyying: or ned

W th organi c acids such as acetic acid, propionic

aci d, hexanoi c acid, cyclopentanepropionic acid,

glycolic acid, pyruvic acid, lactic acid, malonic

acid, succinic acid, maliclacid, maleic acid, fumaric

acid, tartaric acid, citric acid, benzoic acid,

3- (4- hydr oxybenzoyl ) benzoic acid, cinnanm c acid,

mandel i-c aci d, methanesul fonic acid, ethanesul fonic

acid, 1,2-ethane-disulfonic acid, 2-




ene-1 -carboxylic acid, glucoheptonic acid,

3-phenyl propionic acid, trinmethylacetic acid,

tertiary butylacetic acid, |lauryl sulfuric acid,
wolBFABkEz aci d, glutam c acid, hydroxynapht hoﬁ@rlﬂ%@rfosszm

salicylic aci stearic acid, mnmuconic acigd, and t
lts forne n an aC|d| ton
parent co ou d either repl aced by

like; or (

present in

a nmetal ion~e7g., an alk net al |on al kal i ne

earth ion;, or an alunrnunrlon or coordinates with an

organic base such as ethanolanrne di et hanol am ne,

tri et hanol am ne, N—nethylglucanrne and the like.

Sal ts furthe—xnclude, yiwd of exanpl G@Iy,

sodi um potdssiyjum cal ci 4%agne3|un] i um

tetraal kyl a nium and the'li ke; and whéh the

conpound contains g basic functionality, salts of non s
wherofrcpRHICK S sgaRpLTem CRivoPan® cockiiaad sack YnSelsied from carbonyl, N, NK
0 and'$IERACKF G ind@rondihlly QRIEHYh, Okyl t GtloIRfCcycloRENbALYR, ary], heteroaryl,

acetate, maleate, oxalate and the like. The teini -
lww“m$ﬂ5¥ﬂﬁ@'%tlcally acceptabl e cation" refers to a non
[0069] OXi C, ERGGARt IR Bes6@itive Ayt ha@ig Hetfo itoifls Qintaitiingatbdittion include

@ f@unctlonal group. Such cations are exenplified by
© 088 im  pot assi um cal ci um nagnesi um ammoni um
t et raal kyl ammyni um cat i on and_the |ike.
[ 0073] /P ACe tlcaIIy 2 \eotab e vehrcl f s to
a di 'ugr =dJuvant ex«rp/e t o carrre |ch
a conpo G e rnvent ped er euf

[0074] " Preventlng " reventlon refers to a
wheremagercX isoaledted frang K- Rf?z, MR ) anidifgarsl cdihs® seleated fhirs@rbdeyl, NR™, O
[ 53 G I o] of, ld
and S( an(? R dxa gdeﬁh h?&'ﬁ%fm‘/ Q?yl c?(cg&g(yg u Pg%e?ér? E%rrﬁetemmyl
lwmﬂb%ybmﬁms@@ to or predlsposed to the di sease but does
[007’0110t yebnue)ﬁgﬁfl gﬂﬁfraryogkﬂg i ﬁleaéﬁ St DR LA By n@fesit t3@11 recognize that the

sea se g ro rug refers to conpoun S,
maxmm: rmmheﬁ gf @Prorﬁaw Wiba stableq Femicalip Favible heferopyslic Ting, whetber it is

aromati YERSH BBmMR] ﬁfheféﬁﬂﬁec%}ﬁ@éf aibé er @k arar@ &h@(ﬂ‘&re@%ﬁﬁﬁﬁmﬁﬁon and the
sol vol ysi s or under eiangsrologrcal nditi

0
valence S5 (R AETS-t He2onsid)eheisary i TR T8 Sa¥51Pa¢ Wafs @errearrﬂ;} so long
as the A€tErioMBmbtE ritk rherBldally rexdRphésatlac] ude, but ar e not
[0071||l||_ g} L;?ﬂ;ﬁ gqu]]%%j.'l naggeggfﬂg’t létga(eﬂlg Ita}%/{)gtgvleg E}Ea 1%%11 atory agency of the Federal
or a [s&eﬂﬂ @])veﬁuﬁnﬁ‘&ir hsjtd’dChmdl&:S UﬂmBlram:.acﬂiﬂnmat er roghet' hpamegdily " recognized
and . m&mhﬂ% |nterchangeably
tr

pharma it B v Gy Hafifs T of any

[0072(]“ seas EPlarmateisioaiyerccapable rsar; rem omnée eorbosic,meerganictapd organic acid
i N he di i

addmon sakts 3‘ E g(t'l(%tlon dsg{/tsz ﬁg%w‘é?n f()%tﬂ{el:g)?%?ré énavgtglog% é)%%l!dg}g:hey are

phamia@aectallm areemiblet ind pesrspaa ﬂ@albsusﬂlnlpnomlogﬂhe pettyity of thqyparent compound.

These%ﬁ‘l%tcgﬁf) %E%Q&l' I%Httz %tﬁngﬁsolﬁfon ahd Fﬁ'fp HIRIBhL of b&ERIRS useful in

anel | ast one ySi ca ar amet er,
the presﬁmtewehw Soth Bk aﬂg@f‘eﬂﬁ pef édcgtgﬁntswa fopydatifh ippredpisacids such as
hydro@iHcReil, 15aReIERd, sulfufi®aid, Bl 21d, pHobRalid Rt andtef 18E€ Sor formed
to nodul ating the disease or dj or der i ther
with PR %:gi‘qsych fcs ac§t1r: aqg , DFPIGE 37 fexgpoig, aﬁg,scgélppﬁngp@mpwmc acid,

glycolicydfm; P¥hvic pAY, Jhdic AgiklCatlbnic adid s@cclmcsdcﬁbh’]all(zaﬁd @faletf ackl, fumaric

. I I
i, B B e APy b > 0 ATl JpRPle i cimanic s
mandélie| ayidngméthecoifest ofidt hthatissléage o, di.gohdsrdisulfonic acid, 2-
hydrolrﬁ%%m%ogﬁr qgﬁ,' V?nlte{alié?egulﬂ)fmct hteaﬁlﬁ,? moéﬁ[bgo%e%enés foﬁic acid 2-

PAVenti on have ac In bo heir ac

naphtlgpen¢spleric/acid; értmene@dfpmv peid; lsemphorsalfadaesidy ﬁ«sreﬂrbrkbrcmlop 2.2]-oct-2-
often of fers advant ages of 1ol ubility, tissue
conpatibility, or delayed release in the manmal i an
organi sm (see, Bundgard, H., Design of Prodrags, pp.
7-9, 21-24, Elsevier, Ansterdam 1985). Prodrugs
i nclude acid derivatives well know to practitioners




i.e. 14,-% u are particularly useful for this
purpose in view of their ease of incorporation and
ready nmeans of detection. Further, conpounds may be
woreprisdzt hat are substituted with positron POI/EPIOBEHS55246

ene—llcglgéﬁzﬂg SeidS h@p%omg’acla;sl;_” Hl:%s:‘ipl%ignlg’ %Hd ﬁ'ﬁ%ﬂﬂﬁ% zgﬂ tertiary

use sitron Em ssion Topography (PET) "studies

butylgogfic asidg h‘iﬂﬁ’ﬂ Prfug Baitr ghtcanip e prleiots ceidpidearynapibep aagh salicylic

acid, 5Bk R Gmidedid A, SnPhhe HRE o£OIRAY RS edOR 1Y 128 861D Bfofinbresent in the
radi oactive. or not are intended taﬁ be enco sse
R ﬁ‘@

parentgopppypd eiier iscarsedly 4 aliion, et otk iopy g0 glkaling cayh ion, or an
alumituén Bien; UBD R6GHIONEE WAL ar @FABIWNGISe tdied ak axienbliging a @R thanolamine,

. I f | a, but, diff
et 8 TSI IRG o1 T, SaPoRare A B Fanghaanple o,
sodiulf potaacint, calt:mmsmgmeﬂpa@mmnmmt ‘eﬁwﬁdlamumm gid.thed 1§@and svhen the
compgltﬁﬁtcogt m£ erbdsm f%\uggr%%ﬁ{yanaqg 'B‘f’%m %m({ ' acids, such as

e_l C
ce are 861 Soner s 58 %er € aP{c,‘l'oma
hydmthimdeahseirqumdn, tarate, i meglets, oktagnearotdrelateand thehkee dThe term
“phanngdeﬁtﬁztaﬁjr ﬁgéﬁgﬁ)ﬁ; cat"i’cﬂd E ntnli] kic ae[cgepgtgfa cm bﬁH@é? Si(ﬁpclf%n acidic
mrror i m eac other are termed "enanti oners”
functigygg graapc o bﬁ@ﬁ%sm%tﬁxwlﬁﬁ%lbﬁl sodign peipssiuft realcium, magnesium,
ammdB A RirSalkyldmmt opiRORALEH, a&a@ﬂfeqmé different groups, a

alr Of enant i omers | S ossi bl e. An enanti omer can be
o007 po

har act®@araserisyiv racrbloFdicds” cofTs up Stlpoih BWuvatis excipient or

carriePSYHWRE d @n@&ﬁfd%mamemﬁn degsidided, by t he R- and
‘ﬁasequenm rules of Calmand Prel 0g,. g t he .

10074 anner “TRVERINEC 1* { PREVSRBITE CEfPiS tP th%ﬂ”é%‘mtlﬂ élsb Ph AU 2 disease or

dlsord@ﬂdl al tatgifly htl 1@£ﬁ ona rﬂ;ﬂth@ eﬁm@m rgfoasSordigXdide@cGlotdo Weyel@in a subject

o o SRR B et P S e e Rriengs o i symtoms

of theidizehis®)i dual enanti oner or as a mxture thereof. A

i Xt ur nt ai ni ng._equa [ O, |osoft
mﬂﬁllnantl glr)wrﬁ%él & d tt:%sl e%’ [ Séclgf%u% erfvauves &% the compounds of the
invem[icﬁlﬁﬂfﬁjh hheetloavers rongsst amd bb@n:md}ypmlynbfs;s bhatdegphesiotogical conditions

the co&at;xr : ggﬂﬁeﬂmm fn ﬁ%gaﬂsm @haanae%m% e{e i PROYRS, cxamples include,

ure at var acenmen
but arhwﬂ@ggﬁoesﬂlelme egiprdlentaivesaphidc likty Hsﬁ&ﬂw@hﬁwte@raeé the like.
[0079Tay be "Sﬁ‘b &:guihcjzlﬁcp,g hlﬂlmng hf'l:Q"ﬂtQ‘Bs t‘}ﬁﬁxaﬂﬁ“&ﬁaﬂ" ar@ sdbject are used

| ectrons "and an atom (usually H). For exanpl e, enols
mtm]%w?ak]éﬁl@ﬁ'@s are tautoners because they are rapidly
[0077'%nt er cepughted: NeatleR@IIBRY diabdlorl@sordrefers, in one embodiment, to
007/ 138072PCT/ EP2007/ 055246 either acid or base.

ameligngting fiesy digrsgrpp dBoGET ¢ &uiEtitg Eriequsing Hie devglopmepigefithe digpase or at

least dn® Bit‘ﬁﬁe afmdahs?ﬁm{o?iﬁ &Hef:bﬁgt hﬂ&gmt éﬂﬁbdﬁ%% “_LFbAﬁggm Seirb@hdBefers to
re nent w acid or se a r
3“161“7%“&‘5‘ ?f"aﬁi o5& PPys|ca\RFRmETS YHE BeY ?tﬂ%“re"]ﬁi“ rB’ﬁji%t ﬁ-‘e subject. In yet

anoth Mnbﬁainm&hmml’ or emhnent”t iyéfead’}’(d hodalaciag &ald;msbmwdtsyrder, either
physu‘tailﬁrg e.g. h\r;?ég ma%ﬂn r?l% a sg:érgless oy omg] iarl'p ezo ITB{))' %}Ebilization of a
physiebpraareter), suinth. do ryptcmotug egépditnbgy érfeatme b tprtweut ederaw delaying
the Ongfﬁghm&% o e Boa@ (S)- stereoisoners or as mxtures

ereo |'ess 1'ndi cated ot herwi se, the description
[0078r nanPthgr dfrivativeaef the gnrmou@(bmﬁmmnhoq ewe activity in both their acid
and agd Q&ivgﬁ gfﬁng nblﬁl%jthg laﬁﬂ g&sfu% fo%%ﬁg?&f&@advﬁﬁéééggf sg%ﬁlity, tissue

i ndi vi du enantlomsrs and mxtures racem cCc oOr
compasibiligs g detayed tglspse &t thy emmglianauganisEy (sqenBungdeard Hhi Prsign ghProdrugs,

pp. 79 23ber RGAGT AinRlcfdima Mgk Nepro@RAr ALh@Na@d derivatives well know to

stereqi soners_are wel | -khown in the art.
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
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THE COVPOUNDS [0086] The present invention is based

on the discovery of that MAPKA PK5 functions in the

pat hway that results in the expression of MW1, and
wbhed7bsai bi t ors of MAPKAPKS activity, such aCTrERe007/055246

unsub Wﬁﬁgé 09];101& EI?‘lyglrl(%§ e&tnmk&l dri(a&; %ﬁle léﬁﬁ'ﬁﬁ'é mf ‘QBmatw esters,

t r eat ment I seases 1 nvolving the abnornmal |y
amnidefy mghanéxcpwde%@mw B Ric ZEupy pangant p@@wwa%m%?ﬁﬁbla ARygntion arc

preforfi ptnnfufﬁ’r 95 Shihe IcAME Rk @@snﬂﬁé’ 1 BrefRS Qlﬁlhbllkegst@ Qﬁ%rlﬂbdrﬁ’gs such as
4tr|azolol qy{g@azmeS

ey og T T (R B POe AP By SRRy Re A o Ce llyl, CxC

a]kenﬁ%ﬂ r@at,ydubgiu@ddPay] and Ca 0, biylalih PesBrs0 S ordpbubigs odithe invention.

ryl am no or a heteroary| am.no u [ 008
[0079&, arti coFf é‘sg&,herflﬁethﬁ rt‘étgcbxlisotti)ph% gﬂ%ln% ﬁp J}'ﬁgl 0 % §])]P%°‘md that contains

" uonané Al TREP4RTdSs braivdte@s BBdne o nm&t &l thoatphothel tvaseuid niah bbltlpdﬂgd For
exa % 0 51%%%;%3 Wln%.tggpacionyo cen ﬁn{gin&%%%p Iirni()jrle %%%?gloac%zlebssgopes such
as for( éx)amplh,edleateﬂm/(\zkamd 1B eartwnilAdEFE ndtentt-15 CRORO; thiiRike. It will be
unders(%g(o\é%q D% o5 lan&J Wher%cﬁ ?sotgﬁg s&léutl}lion is made, the following atoms, where
present, may vary, so that for example, any hydrogen may be H/D, ariy carbon may be *C, or any

_ pitrogen may be "N, and that the preseﬁce and placement of such atoms may be determined within the
skill of the art. Iikewise, the invention may include the preparation of isotopic variants with
radioisotopes, in the instance for example, where the resulting compounds may be used for drug
and/or substrate tissue distribution studies. The radioactive isotopes tritium, i.e. *H, and carbon-14,
i.e. "“C, are particularly useful for this purpose in view of their ease of incorporation and ready means
of detection. Further, compounds may be prepared that are substituted with positron emitting isotopes,
such as ''C, '*F, 0 and PN, and would be useful in Positron Emission Topography (PET) studies for
examining substrate receptor occupancy.

[0089] All isotopic variants of the compounds provided herein, radioactive or not, are
intended to be encompassed within the scope of the invention. -

J0081] It is also to be understood that compounds that have the same molecular formula but
differ in the nature or sequence of bonding of their atoms or the arrangement of their atoms in space
are termed “isomers”. Isomers that differ in the arrangement of their atoms in space are termed
“stereoisomers”.

[0082] Stereoisomers that are not mirror images of one another are termed “diastereomers”
and those that are non-superimposable mirror images of each other are termed “enantiomers”. When a
compound has an asymmetric center, for example, it is bonded to four different groups, a pair of
enantiomers is possible. An enantiomer can be characterized by the absolute configuration of its
asymmetric center and is described by the R- and S-sequencing rules of Cahn and Prelog, or by the
manner in which the molecule rotates the plane of polarized light and designated as dextrorotatory or
levorotatory (i.e., as (+) or (-)-isomers respectively). A chiral compound can exist as either individual
enantiomer or as a mixture thereof. A mixture containing equal proportions of the enantiomers is
called a “racemic mixture”.

[0083] “Tautomers™ refer to compounds that are interchangeable forms of a particular
compound structure, and that vary in the displacement of hydrogen atoms and electrons. Thus, two
structures may be in equilibrium through the movement of © electrons and an atom (usually H). For

example, enols and ketones are tautomers because they are rapidly interconverted by treatment with
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Ds C=0, CR2R' or M; WO
2007/ 138072PCT/ EP2007/ 055246 Eis NH or CR'R6, when k
is zero, and is NH or CR'R6a, when k is one; Fis
wubphsezz oxygen or NH, Tis oxygen or NR U, PEI/mkdbenass24
etther i}%}%{ eor lﬂxgee pe!&ﬂ&ﬁ&' Xx leR%f Qfmt&ll%nsmwlss tl'g:\, amoranh‘l mgb S forms of

rogen, am no, ower al koxy, carbanoyl,
phenyh;@rob]@’gbgqe thgmewg@@ yt;catment with acid of base.
[0084FR( C0) {“%gﬂegic Rems NRRGe releli fo @R Zntmitufnlh: vNRG gﬁ@ﬁa@c]ﬁﬁuc@irﬂacuwty
Ri's 1 ndependently hydrogen or |ower alkyl;
andblPIQgIH1 mtwﬁso@fm@oap@m@f@tewnd wi th an adj acent atom -

(0085 i s Hpd@mp Qb Qf’\@fs @eﬁ%ln'maly WREss GHE braabK YdyniRic centors; such

ower alk P ower cl oal k opt| onal Iy substituted

compappdstran el bromedure as F@in@dqai &)~ TEPNECHORIA & ApBRpTES thereof
Unlesé’%ﬁﬁat@ﬁotﬁgivﬁ@ emd d Zh?g:l&? biSnalfingFof agamcﬁl% c@%ﬂl in QlB‘lspemﬁcatmn

( RARS 0) 2N(R4R5) - | | k
and Clélvrm mt%ﬂﬁq) ‘6\&@‘& kg o Gy r’ﬁq g e o othrise

thereof| RighmetHol By the H@wWaTinadbikyflsterecfHInNERA)d the @yentionloR ytérpoisomers are

. S(0)2N(R4) -1 ower al kyl; S(0)N(R4) -1 ower al kyl;
We”"‘%‘%"ﬁg’?ﬁﬁ?ﬁr al kyl ; S(0)-1ower alkyl: N(R4)S(0)2-1 ower

al kyl'; and N(R4) S(0) AHEMEOMERAUNDS wher ei n each | ower
[00863:15)/'0 JIE?c prQ tellltqgvae!:ltll i® Habsg’c} ot it 81'900%& %f %WKM?@Q&OES in the

pathway that results in the expression of MMP1, and that inhibitors of MAPKAPKS activity, such as
the compounds of the present invention, are useful for the treatment of diseases mvolving the
abnormally high expression of MMP activity. '

[0087] The compounds of the present invention may be described gencrally as
[1,2,4]triazolo[1,5-a]pyrazine-8-yl-amines substituted in the 5-position by an aryl and heteroaryl
group, and an in the 8-position by an arylamino or a heteroarylamino group.

[(088] More particularly, the present invention relates to compounds having matrix metallo
proteinase inhibiting properties in 2 mammalian cell, according to formula (1):

(F)k

A
(B)b E ~(Dd
@
wherein:

A and B are independently CR2R”, NR”, oxygen or sulphur;
AA is CR2 or N;
D is C=0, CR2R” or NR”;



R4 and R5 are independently H F, d; or |ower alkyl,
| ower cycloallcyl, or |ower alkyl-lower cycloalkyl
optionally substituted with one or nore of F and O ;

wBGos713808E ogen, ani no, hydroxyl car banoyl , Cmmdmossz46

Smﬂﬁ]: 'y F!
£ | SWer I\E}E&yW&H 15931%?1%[ i_uor bﬁ?bvvhmo% toget her

F  wiig sulphireoydinac @t be - (CHR')"- NR-(CIIR')p- and form
i x menber . heterocyclic ring fused to the
T li&\{’?n% ch they are bonded; R7is independently
UVI’Y{/@H"@@@hmdﬁ&P@g CRTRSGENRA] kyl or | ower al koxy: Rzis
v hydr@gepn: | oner al kyl, Iovver al kanoyl , phenyl
1-1 ower al kyl pyrrolldln 3-yl , pyrazol -
Z  pyt dréesep. yminog hyidpgdy laWyP O%Yoveéﬁbma%aﬁﬁb?xﬂpﬁ%1 SONRRz, -
1-Nrqueselinlr-pyr r ol iNgRa; 3- yI «(quprazl - 4- YCO)NR(CH2)d-Rz, or
pyrazQl - 2-yl or pyrid-3-y1 substituted by one or nore

of X I\E}y(CH gii-reRzmono- or di |l oweral | cyl anhi o,
am I'ower al | canoyl, |ower alkyl,

})dfblxy phenyl , 3- am nonet hyl phenyl, | ower al kyl
sutfonyl, 4- d| I ovveral kyI am nophenyl, pyrid-3-yl,

1Hindol- 3-y oI| -4-y14 R and Rz toget her may
R bésm?e@pqﬁyﬁhf-}ayfr@qg)or Rt m a five or six menber

R” heﬁl&bﬂﬁﬁﬂdddbulﬂhB@d\mhmlanhckjﬁ:eﬁtlatomgen to which they are

R1 ??%%%qszu pN&?%%]e%ﬁE;'B, 10Q§t ch ghrngﬂ%? vlve\g & llower c%éong(gl optionally
heulrsﬁmteglrwhthonerqrm@refMed to the r| ng to vvh| ch they are

R3 %lgggfﬁgnsvﬁoaﬁgZAnﬁ%?&%E%J&%&’@’OOW 055246 b and d are

ed’ at |east one of b or d
R2 SS H; F,IC1) GNOC@PR4;: ORA; CéolN(MRﬁ) S(R):NAFRS); dpweer alkyl; O- lower alkyl;

' '}QFR)%P'QE}Q s/ 1(9ver huc91f CO0- Govih %ksrl AR0)L 1&her %]kyPéO(@)N@IM) Tower

provi $os _that at | easf one of
ksl 1P L g MO b B KD s PP, SO over sy
aogrpkabl-pweddikyl; Y N@RLB(0)96V Alke]; Gherpih@dtlotwhrailigD 1s. optionally

substituted with one or more of F and Cl;

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

R6 1 hydrogen, amino,rhydroxyl, carbamoyl, carboxyl, SOR, NRR’, -(CO)-OR, or —(CO)-NRR’;

R6a is R6, Cl, F, lower alkoxy, cyano, triflucromethoxy; 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  isindependently 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-
vl, pyrazol-2-yl or pyrid-3-yl substituted by one or more of hydroxyl, amino, mono- or di-
loweralkylamino, acetamidyl, lower alkamoyl, lower alkyl, 4-hydroxy-phenyl, 3-
aminomethylphenyl, lower alkyl sulfonyl, 4-diloweralkylaminophenyl, pyrid-3-yl, 1H-indol-
3-yl, morphohn-4-yi,; -

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



100891A preferred aspect of the present invention is
a subcl ass of conpounds according to fornula 1l
(B)b, AD)d (1) wherein A and B are independently

w@%%oﬁhssd‘:'?’ OXKIQGH E_f suIthur; Aé6i s CR2 Er PET/BbR07/055246
=0, . Lor ' or 'R6, en I's zero,
b andg_r?EF ’P‘gg‘fzﬂgernﬂglp %E'Wé‘!eﬁ\ﬂﬁg‘ﬁt ‘T?ei%g’ VR Y\’Ilgl s sul phur,
kis0oxyigen or NH, Tis oxygen or NR, is Hor forns a
Husﬁ&gble bond with an adjacent atom Ri s independently

ydi ogen or lower alkyl; Rlis H R2; or |ower alkyl,
1 and [pewandepgndérdla 0kl or Zand. | ower al kyl - | ower cycl oal kyl
qmﬂgg&u%pglly substituted with one or nore R2; R2is H

d; CN, COOR4; OR4; C(0)N(R4R5); S(0)2N(R4R5);

XISOthler al kyl; 0- lower alkyl; NHIower aIkyI S- | ower

al il the o5 ThVME [eas@ Hlecdf iR7 o% Q:)othell éﬁ?/
( | ower S(0) 2N( R4 I ower kyl ;

ora P@f(‘@mt%l}z %%@Pleérlkw g cplyae p ngP | 5(0)-1 ower

[0089}I kyl %%&( & &t howe E)rc@nkiﬂlvenu&nﬂ aN(lR‘ﬂa)s&iantdp@MﬁE according to

3 erein each lower alkyl is optionally
stltuted with one or nore of F and C; R4 and R5
are i ndependently NHR,

<\

,N s
R1

(F)k
o

I I
(B)b\E/(D)d

(I

wherein

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

AA is CR2 or N;

D is C=0, CR2R” or NR™;

E is NII or CRR6, when k is zero, and is NH or CR”Réa, when k is one;

F 1s sulphur, oxygen or NH;

T is oxygen or NR;

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

R is independently hydrogen or lower alkyl;

R1 is H; R2; or lower alkyl, lower cycloalkyl and lower alkyl-lower cycloalkyl, optionally
substituted with one or more R2;

R2 is H, F, Cl; CN; COOR4; OR4; C{O)N(R4ARS); S(ORN(R4RS); lower alkyl, O- lower alkyl;
NH-lower alkyl; S-lower alkyl; COO- lower alkyl; OC(0)- lower alkyl; C{OMN(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)2—lower alkyl; and N(R4)S(O)-lower alkyl; wherein each lower alkyl is optionally
substituted with one or moré of F and Cl;

R4 and R5 are independently
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WD 2007/ 138072PCT/ EP2007/ 055246 H, F, C; or |ower
al kyl, | ower cycloal kyl, or |ower alkyl-Iower
cycloal lcyl optionally substituted with one or nore

vﬁjzdﬁ7@§3d720 R6i s hydr ogen, am no, hydr Oxyl v PCT/EP2007/055246

Cai&)?n%ﬁ Rm— fogt g?@IRéow%é%}?d&?'}Jf}’f %},OW%I’ QWW%‘ygﬁl(gaH(yl optionally

t r subdtiprdorititonosaymore pf K mgéibher wit h t he adj acent be -

smglg E§ !, Ca) (1) 0 iQﬁR T _\]RR
R6 (hg?er%% %II ICc Fi r(li} 103e t%l’ {a@eo ]Tgég(zﬁt 0 V\fﬁ:(gjﬁ)%go Y-
Réa hoif e CLRBI lgw,@h@ﬁw Fyvole peflaeemétyoxsubrstoieter erdthbt;ae Bdjagent be -

| ndke), NRL RIS | |
aﬂ(d by R 1n tﬁe %gg&glo%?‘{eﬁgﬁk%%/ﬂ?%dﬁg& aﬁ%ﬂ% ﬂ%&i © tﬁe ring to

supEeh heaepmdedR i n the 5-position; or cycl ohexyl
R8 | nig pRaAdeRpdnlcnsly Bbkithied BER QY thddrth Jsﬁ@n By E?Qﬁﬂtﬁé 1933 posmon, and

Rd in the pos
| gWe?‘ m %lepmff‘PW‘i’%é’ ‘#‘r&ﬁyﬁ)ﬂmg‘s‘ Ptmég l%’éjx%c mF\‘B? é posmon or
hycdrciolgaam 1ndepenﬁdmﬂ9 Elﬂﬁﬁh‘[hd/by RJiDRR pahlk@p(;md Hy ®Wer théd-Kasition;

onam
%ﬁd rf—’{gal ?jv}’eég%ﬁ?eﬁl Rgdﬂn? r%me%%%gﬁwlkox?’ Jower
aIRbc oxys hﬁmgmnvﬁhqromahyb,obowbr alB@RRIowSOZINR, ®lfpnaldRBRGarboxyl, -
-(CQ0) - QRR.R O I ﬂfm' iQ.r Rb and Re can toget her
forma benz ?gz%m or’ inddl e substituted in the
3-%sosi tif Bisiraggn, mmino) hydfaxyl, lw@r ’dkwa capfaicogeriboart HexR, SONRR,,

| ower @.}ﬁg@ ;( opbraNBﬁmpﬁ@e are i ndependent |y
hydrabcﬁ -1 oweral k pyrrolldln 3-y

1R rog%h@y frormy adwdlaarl% Shigele sqsﬁélﬁgﬂ in thg3-pogifigt by R’;
alﬁsylj @iﬁyﬁﬁxﬁﬁl HaYog8il) b@tnbtm@d}kbyy BNER R Imor e of |
B 1 4 s A UMD O s 3Gprasbt-4-3, Tower

1 H- |d n Id (aﬂialﬁ)y?( bhenpip biplo@ér dﬂfyg ept%onally)sdlﬁsﬁmjeﬁ by @dfi# StGnor8ONPhydroxy-
or di am Qr ower

R togBtRl S0k ERapitog Yo A, TROL Pl pghonneny,
SI X e mped3-et éHo@pb?b Ve mogokivi-4-pil, t hghrexiyt, r @gén, tmono- or di-
whi ch Ry 18460 1,96 25 @ of . 2;
with theﬁé)r OVI o) %g%? lofiy iﬂé%toylor?lé% a%&aﬁ] @e&er &% “(CHR)-T-
i s ot hérHR)yayrd ﬁwrao@‘@mr ssesrme&lbph%ﬁtm@mmeamhyhe nitrogen to which
accept al} ee$added; hydrate, solvate or prodrug thereof

mis 1?09 1A particularly preferred enbodi nent of the

&5ent invention relates to conpounds according to
nis]fndl‘,m,ﬂ a

with the proviso that at least one of R,, Ry, 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:
NHR

8
N\
~N._ =
N \H\m

R9

(1Im)

wherein R' is I1, 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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NHR8 R1 R9 (111) ' wherein 12.° is H, or
substituted or unsubstituted al kyl; and each of 128
and RO is independently selected fromsubstituted or

SO S e oallcyt Fubstl el o commmne

unsu | . cl Qa W ) )

substisiil o1y SRS B O PGS oo USSR Jpelegpargls or @ pharmaceutically

acceptablg s baltattt @ grogrugltherentilasd stérati@ches) isaispsanasibritd antl @&ttomers thereof.
eteroaryl; ar .a ar.maceut i cal | ceptable sajt,

1005100} U2 3 Bpe PPt BT EET SaeripRF SpreaiaiL R b sotced fom

substitusadtod pnsabsvitudd aptlepeanll ctchht:gihyeulstitiied pembubstitht@O#hEhyl] snbstituted or

unsub?tﬂ?t?g wﬁl,%Fﬂmt?ée f:?lil dﬁgﬁagﬁa‘c&t%d :p?'[ugl?lgg,o glpcfj%ubg{i% g{l’ irolgul!mgu stituted

Y I's’ sel ec fronlsu_s I unsu tute
pyraziogchlspaedyk nnsolstitutddanyrble, sybatittddton tesybstitutadpyabade indistlestituted or

el dSHbstituted or unsubstituted pyridyl,
b E@?#?uted or unsubstituted pyrimdine, and

su
10092 ubst i thuewecmbpdipa v letpatteeicqmpouds alformandl Rt i HeNledRt, -Pror
CF,. Unsubstituted pyrrole, substituted or unsubstituted
yrazol e and substituted or unsubstituted im da7ole.
[00950092] I ongrrenbedimeni Wiyespegt theonwepnde of feruiad Fpd unlbs  of
[0094]0T MUl 8y Bl edbbdinfent twidYRespbek to boniplou oEFo3mub 391 ik Relected from
one enbodi nment, wth respect to conpounds of formula
substipyfed opgusplstipgted cd@liyl-n one enbodi nent, with respect to
[00933 OO U S offer ErotiteRt, Whth reiiect 16 B} BRI fnbr@ENII, R® is selected from
substituted or unsubstituted cycloal kyl. [0095]1n
substigyfrdton Bpsulstifitrd icrrathexyl & BRP@Shect to conpounds of
[009d]OF Mul 3, bid emtBinkesit, W6th 86h&A 1 EMPoiA BE iidciatie AILOR® is selected from

unsubstituted cycl ohexyl or cyclopentyl. [0096]1In one
Sm”“@ﬁﬁ&ﬂPWEWT?WWW¥#¥OW§§BE¥E to compounds of fornula II1,

[0097&8 i's sﬁbﬁ%fﬁulal‘oﬂﬂ{a}%ggﬁfasﬁddmd%@@uﬂ@w g)_slhﬁm ut, &dis slt?]lected from
.net.erocycl.oa not ner,. e odil nent, wt
ﬂmﬁﬂwﬁgﬁégQQ%%ﬁwﬁﬂ 6l Tﬂ4#éh‘ rRYFRhidnyRe i s sel ect ed

[0094]r omhs luzbsﬁei $hbo@hhnedt, with Sesbsd itd tdng@duipis PE firglila YL, R? is selected from
Jmorpholinyl, o rrolidinyl..[0098]In one
Sm”“@ﬁﬂ8ﬂwﬁgﬁ¥?kﬁfpﬁg¥8@&%@?p@%n@ ounds of fornula Hi

[0099BY i s Sebecémtmdinetinwith respect to compounds of formula III, R® is selected from
substituted phenyl, substituted pyridyl, and substituted pyrimidine; and the substitution is

—L—Rgflg and wherein

L is selected from a bond, alkylene, heteroalkylene, -O-, -N(R¥)-, -CO-, -CO»-, -SO-,
-0, -CONR®)-, -SONER™)-, -NR™CO-, -NR™SO0», -NR*CO NR¥)-, -
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 hetercarylalkyl and substituted or
unsubstituted aminoalkyl; and

R¥ is selected from II, substitited or unsubstituted alkyl and substituted or
unsubstituted eycloalkyl.

[00100] In one embodiment, with respect to compounds of formula ITI, R® is
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substituted or unsubstituted phenyl, pyridyl or

pyrimdine. [0099] I n one enbodi nent, with respect to

conmpounds of fornula I1l, BY is selected from
woHRFlisbpp €d phenyl, substituted pyridyl, andPCT[EPZOO'T!OaSMG

substituted pyri md| ne; and the substltutl onis .,

- L- R8d:R*%3ind wherei n ®* h L i s-rwel ect Edn fr?mRa bond U R

aIIcer ot er oal kyPEre -0-, - N( - CO-, O?],/L
SO | @ _coN( 10- .- stoN(R8e) -, L nge) co- N
-N(e -N(R) CO M(e) -, N(R8)S02"N(12.8')-" arid

R8d i S@Efl ected from suﬁst ituted or unsubstituted
al kyl ol & BF 24 ASERRSE i theciroryRy BEmgEph; the subscript n is
Subséeletiail G8mOIr4; WAG RS R* i tiglpeadantly sdedpdtfidnlibyichbgon, substituted or

unsubst,i roc cIoaI substituted or
uns uBSEH {tﬂ{eggmﬂe@ﬂg‘?‘&a A e E%lgt ituted or
lﬂﬂlmmsubsﬂn bt @nbodiiicno m&u’e@bdtttmbﬁﬂpcﬁmdswfsfhﬂﬁﬂd Iyteéds as described
substl Ut £0ka St.i tut
aboveaﬁl eyso Pt &d orde%nsu s’t]?tt?{eé) a’m(e’ﬁgg ﬁa% ¥n another
embofiBienti K™ set 2(otrtbel tof -Eppnsion. dujps tictiher edbadimanh §u’bs2 C1, 0t - Me or 2-
al kyl and. substituted or unsubstituted cycl oal kyl .
[00100] I n one enbodinent, wth respect to conpounds
[00102f f or Hubee ¢ohttodin®yt, with rmecm@wm@@@dszof(mmu R® is #s described
abovcag;pEPZOOW 055246 (R8a)nBR d(R81", Rsd NL, - - Nt . --".
wherein L, and R8d are as described in t he

prec]eélarbgﬂcbﬁa&%pﬁowlﬁ@@uﬂ‘éﬂir)% nis selected from

1-4;piand Q@aeRa RRs kibsiiide ReNdaBtdted aleec tsﬁgtltﬁfe@ "Br unsubstituted

hydr oge supstituted or, unsubstijtuted al g/
al | C(éf%ga]kjéys&hsgtutegr?a upsubsituted aryl, substituted or unsubstifuted heterocycloalkyl,

substituted or unsubstituted heteroaryl, substituted or unsubstituted aralkyl, substituted or

CFs.

unsubstituted heterocarylalkyl and substituted or unsubstituted ammoa]kyl and

R¥ is selected from H, substituted or unsubstituted alkyl.
[00103] In one embodiment, with respect to compounds of formula I, R® is as described
above and

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.
]60104] In one embodiment, with respect to compounds of formula I, R® is as deseribed
above and

L is a bond, -O-, -CO-, -CON(R*)-, or -NR*)CO-; and

R¥® is selected from methylaminoethyl, ethylaminoethyl, dimethylaminoethyl,

diethylaminoethyl, substituted or unsubstituted pyrrolidinyl, benzyl and pyridylmethyl.
[00105] In one embodiment, with respect to compounds of formula III, R® is as described
above and ‘

L is a bond, -CO-, SOz, (CHymi~, ~“O(CH2)m1-, -NH(CHz)pmi-, ~-CONQT)(CH)pi-, or -

SO.NH(CH,)mi-; the subscript 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{CHj)n1-, -CON(H} CHz)i-, or - NYICO-;
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[00101] I n one enbodi nent, with respect to conpounds

of formula Ill, R8 is as descri bed above and the
subscript nis 1 and It.8a is M, Et, Pr, iso-Pr, O,
Wo 200N asée,  or I n anot her embodi nent, | F@r/hﬁzaﬁ'hossm

(ortho to 1) p03|t|on In yet another enbod

10016615 5 Ty o0 cmbidshent, Wit e to GEpOUGICR TR Bhek. 5 described

aboveeMdﬁmgd thWhh%P gs&a%ﬁﬁtedto&gﬁtﬁﬁﬁ@m H%er&fyolf)ﬂkﬁm alll,
I'S @S descyl1 pbed apogve an IS a, no
100168 107 o7 Pripesnens B e FPERRSLLS: e L g 5 descrbed

abovai 1S hHJSt tout.eéhda kﬁéyﬂmg P U3 Sdubdtitifiedd 010 finsihsSitalogt 1b1péﬂdﬁﬁ, substituted or
uns bstituted ar.

| k bst d
st ot G SOFUUSLE PrH LD Br Bt e
[001684bst | tIm oadl e@boditfidng Wigt defpattad chependastyormuu H]S tR*tiglhedhscribed

above: £1 ’t ] ?%htet il Eestsﬁalgsﬂuke\é ot sLtlbgtu{e t eg(gr?fo?llgled or

ansu eroar
[0010ﬂ1|s ubsthh b edbadivhang ahihyﬂespea rtd chBfounds sfefomafiedl, fﬁxosmé-ﬁescribed

abov Q§ gbt z%adecge gtlﬂﬂss%ﬁpﬁ{u'teh %t u%u@slnm d:[é:o 10311bstqlfu 01i lfnlsubstltuted

espect o conp
piperme,l agd a@smmtsd:-m lmsﬁtstalbcﬂ/mp@dme,unqrﬁméndoond 0- co,

[0011'0(? ON( R%? )one erﬁlqulrh\% )VW 8% cgtﬂgl uﬁdsstﬁ'l f I‘E{-Bq; L—é’ described

| am noet m noet
abovehbtﬁeﬁ%ym d%(lckly)m carlylii@lfk),m ; thaﬁtlvsmtlel 1§a¢19qtedlﬂoyr1 1-4; and the ring

Plssxﬂb%l&@éf&r'lﬂsx@)&ﬁut@ﬁﬁ’e@&%&aﬂélkyIWth respect to CO”DOUHdS
fornmula I'll, BY i S as ‘descri bed above and L |s a

[Oﬁll‘}(l,nd Jip one ergj@mmen’(:mKhRg@yct to @pmpqq(lqlqg«g)fgyuula th{ RBap described
aboveL $ 1§e¢| cecy.ed-de 17915 )Q'H?@FI Qe bubscB FJtth 3 RP8L Ml the ring P is

di met hyl am noet di eth am noet hy substituted or

substfied A5SITPACSBA0 GEFTPG AP ted (6 R PYFRERS ded Rypiuted or

unsubbt@OOFpdrineNBorpENaEi MENt, with respect to conpounds
[001 E) for la |11, BY is as described above and L i.s

ene e@@éune@t (ﬂ_&) tesppet tmmw) foxinula Bh RYs as described
aboveSD%NCD(\]GH'}Z()?HQ,)m; 0T INFCHUBISG - thd subdcriptSm Bie k@&ie@drohy 10Mand the ring

Pis SIJElb_s,tLiltf:ltct? (r;]rdunéutb'stl atc(i l?etcrr(;'lc-zlgrcloalkyl.

[00113] I one embodiment, with respect to compounds of formula IIL R® is as described
above; L is -CON(H){(CH;)us-; the subscﬁpt ml is 2 or 3; and the ring P is substituted or unsubstituted
piperidine, subs;cituted ‘or unsubstituted piperazine, and substituted or unsubstituted piperidine,
morpholine.

[00114] In one embodiment, with respect to compounds of formula M, the compound is
according to formaula IVa, IVb, IVe, or IVd:

- o), (e, ®on @
,@V . U U JOE

N

<‘7/E ﬁ% <7/g <¢

N N = N
R9 R9 R9 RY
Iva . Vb , Ve or vd

and wherein L and the ring P are as described above; the subscript n, is selected from 1-4; cach R* is
independently selected from hydrogen, substituted or umsubstituted alkyl, alkoxy, cyano, and halo; and
R’ is independently sclected from substituted or unsubstituted aryl and beteroaryl: or a
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N P and wherein the ring P is substituted or
unsubstituted heterocycl oal kyl. hi anot her
enbodinent L is a bond, -CO, -0(CH2)",

.1-, or - NHCO; VV) PCT/EP2007/055246

phamé%%éaﬂlﬁé%% %at% T I S
tautors theels descri bed above; L is a bond; and the ring P
=5 substitut dor unsubs het &t | kol
[Oﬂlllfgo 1071 $he g%le()dé n%n& di resp'gct {0 c%ﬁ oungs og'c %%ﬂ%(l:g% Il@(éhng a bond.
[0011(51] f or fudo@ elnbddimBR8, with raped ﬁsazompbtalds altfomﬂaelIVa%VchL is methylene,
and the | ng P is substituted or unsubstituted

ethylene Eroip?’lerfei nebmg‘3 Stituted or unsubstituted piperazine,
[001 lé'm d sulisénctmbetimont, withgespet fotagnpaimgs qf doringdlen BVa-IVd, L is —CO-.

rphol | ne. 0108 adi e VVI th respect to
mmlrggrrpoun S B?Jngg?crorﬁ]%q??ﬁm rTJ%ersmas descrl bed above; L
[00119%3 CO, Aanohptund acdonigngfo Chins fbygieieindt e dNBCOums-GOSH-t ut ed

teroqycl oal 1 |
““‘lirais péc Oglp%mﬁ‘)éccﬁr%§qo Eg‘;ﬂb? m%eremlelﬁ O&{ng&ﬁ tsCHé\s@FI2 > o N(E)-CO-
CH,-GCescri bed above; L is CO and the ring Pis
[OOIﬁ bsti t,ut ﬁng L%{i alt o§dlfln %5&3 aH]!l &%h%tleg; rfsdbaﬁ -Cﬁqu‘?tl\‘lﬁéﬁe(%{ -

unsubst 1 eac e azing,” and suUbStifute

[00122]1 subsin ctnatemdodnnmnmﬂil revpect woophaindsyd forfngBd NGHMd, Io neSOz—
['Oﬂlégbog g‘;’gntg eegl\éd?(? 016 gr\%é ttcEO com%%ggi%%lf%e%m& Lis -CON(H)
CHz—GIﬁ(@ﬂliinNll-CHﬂﬁHrNH( CH2) na-, the subscript m is

o354 5F At 09 RS ) MRSy RISV o

CHz-enﬁH@Hm‘@Ht- with respect to conpounds of formula IlI,

[0012%3 ﬁ &%@ﬁg&&%@mﬁ@%}% r#ﬁis (&(192)sulbls;:r| pt M is 2

(00126 3 émdnet dmbodimegt, Rith sespagh it jompteds of formdesBMailids el ring P is
substlﬁ\:eg%¥ ﬁ%ﬁﬂgﬁmteﬁ g%%ltld]ﬁeuﬁl Sine b’s@e&hﬂ tuted pi perazine,

stitut uns stlt pi peri di ne,
[0012¥br pholli eve cop@imdary,] with respect éw@@@mémf forygulag I'YsBfsiek end the ring P

areas(agém&wﬂg(ﬁre%e JuggcﬁwrﬁshbﬂdeagfﬁRs'&@}?S descri bed above; L
i s - CON(H) nn-, or -NHCQ(Cl-12).1-; the subscri

[0012§ s érefl’r@@tﬂé i Yithspech HoPomRends gfdormufag [Va-IVd, L andhe ring P
are asSfé%ﬁBédta%‘%dth@Euﬂd&% H%i &ﬂatledlslmé @E,Q@M&)L}Qatkw CN OMe, or CF3. In

[O In qne e respect to conpounds
anothfafembwlﬁeﬂtal* 1 i 2 fegh 9 ieogtiet e abedhys gbodms 1 s 2-CL2F, 2-
Meorzcml(l-l)(CI—Q_),,,,-; the subscript mM is 2 or 3; and

ering P titut dor unsubsti t ut ed
1001381 per m@nL BB A GRPR BUBOP DR SETBHBARY e,
anqhﬁs,ubst ed or (awa)ﬁubs ted(FQJ)perl e, m)(ﬁpaho O

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 I, 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 1 is 4 and each R* is H.
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[00114]In one enbodi nent, with respect to conpounds

of formula Ill, the conpound is according to formul a

IVa, I'Vb, IVc, or IVd: (R89N(R8% NL N N N N ROR9
wh¥R9hssysh and wherein L and the ri ng P are @@Tmrz(mwoaszm

bed
0015355 Ll RSPt p RS el BRI R 8 dcrves
above el (18 GeRerip s 1] dnt tRItisVle, URSRID b-Pt, u:u,ea @}I kMg, il GFaxkp, another

T b;é?ﬁﬂigﬁﬁﬁﬁaarﬁéféﬁ%ﬂﬁ&“@“IS 2025

2-Me tret@f;0aryl ; or a V‘D 2007/ 138072PCT/ EP2007/ 055246
[OOlS?Ear ma el’ﬁtrtlgal | N dRES g%ﬂp&&cﬁ@u opoﬁﬁ)c{s\()ﬁfoﬁmg{ Hp[{@igr ug

ereo ere0| omers, 1sotopic variants an
t aut orrers t reof In one enbodi rrent ,(RW t
respedtrt o mpou § or muf IVd
bond. &d, ongs anbodksent Y gspect ‘R“
conp of for I Va- | Vi [ s met hyl

R RSb
R /Rsh (Ree), (\ N

®e, (N =, (R, \)<
N\>% \\l/
(R*}, (RBC)x (R‘*) N

or

and wherein the subscript n is selected from 1-4; each R® is independently selected from
hydrogen, subsﬁtuted or‘ unsubstituted alkyl, alkoxy, cyano, and halo; R™ is hydrogen,
substitated or unsubstituted alkyl or substituted or. unsubstituted cycloalkyl; R¥ is hydrogen,
~substituted or unsubstituted allcyl and the subscript % 15 selected from 1—-8.
[00134}' Ina ﬁn’thef embodiment, with respect to compounds of formula III, R%is

. G
(RE=), (Re=), (R, (L)\

BB B N

R Rab : _-Ree
(Raa)" H\N/ (RBa)n K'LN/ (Raa) ‘)\N/Rab (Rﬂa)n H\N
N " N._ N
REc P IRBe l o Réc 2N Ré&e
or

and wherein the subscript n is selected from 1-4; each R* js 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 11, R*is

-~
N N. _N N
TN A RS R
P I/ =N
, or
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-ethyl ene, propyl ene, and butylene. [00117]1n one
enbodi nent, wth respect to conpounds of fornul ae
IVa-1vd, L is -CO. [00118] A conpound according to

W@ﬁbﬂis?on"\’here' nLis -CO. [00119] A conmpounger/Ep2007/055246

" G SRR b st ok SRR Sty M4 SR toyppeaficny spigeted from
- GEip ObRin@Gdbr bs d oGHRafid-3ad haldd0121] A
001 mm?% omi?mtmw@hifvmeer1 4MIQ%ZCH
(00158 P03 RSSO ST o SRS o bl

respect to conpounds of fornulae IVa Ivd, L |§& S

[OOlZﬁﬁJn enbodwment ith respect t® Ciiigif?'\;J

for a- | Vd N, s < CON( H) x( -, Off-
O2NL1| -12 0112- |[00124] I n onél ‘epbodi nent , Wi
res ct 'to conpo dsof formul a-lvd, L7is

- OCE12- CH2-'or -NHCH2-Cl-12-. [00125]In a preferred
enbodi nment L is a bond. [00126]In one enbodi nent, e
wi th resp t tm@ conpounds ofe fornul ae_ | Vas| Vs t he ™
ri ng®™m i's dbstlﬂﬁﬂed &subsuWﬂut d |ger|§) ?/\
nmor p pi p 0012 enbod
Wi t pect to col unds of fofinul ae | Va- | and
t ring P are .aS descrlbed ove,; the<§ubscr|pt nis

4 and each 11.5a is H [00128]1n one embodi ment, with
r @8 @bereinhe BiRhEdS wieord e kd: yavlaRi Vg indepeaspily jselected from

r |h5’&70£én,a§u§stﬂ1§:edj&stﬁfslhﬂ§ﬁgte@taﬂlyﬁ alkt))t}’e C)%H@Scﬁﬂ hRb; :H)dlIS“J ih hydrogen,

crﬁ@bsmrlwg 35151@%@?%%6&.%%%?{% ‘ﬁ“%lbﬁimt%i C(YB'P%”% to - L)
[00137pSi t | G ond Hnodimens) KithQespe O dbi@nhds drerdrmiSa AF, GFis as described

2- 2- Me or 2-CF3. [00129]In a further enbodinent,
abmmﬁf§%FF%ﬂﬁ?@@?“ﬁ@nigﬁﬁgu s of formula 111, leis
[00138] In one embodiment, with respect to compounds of formula III, R%is as described

above and the subscript n is 1 and R® is Me, Et, Pr, iso-Pr, CI, F, CN, OMe, or CF,. In another
embodiment, R* is at 2-(ortho to N-ringP) position. In yet another embodiment, R* is 2-CL 2-F, 2-Me
or 2-CF..

[00139] In one embodiment, with respect to compounds of formula III, R® is as described
above and R® is H.
[00140] In one embodiment, with respect to compounds of formula I, 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 I, R® is as described
above and R® is Me, Et, Pr, i-Pr, tBu, i-Bu, CH;CE;, CFs; 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-TVd, 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 IL.
[00145] In one embodiment, with respect to compounds of formulae TVa-IVd, the compound
is according to formula Va, Vb, V¢, Vd, Ve, or VF:
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and wherein the ring P is substituted or =substituted

het er ocycl oal kyl ; the subscript n is selected from

1-4 and each Pt is independently selected from
wovd§Rag: substituted or unsubstituted al kylpopkibsVoss2as

cyano, and hal o, _[00130] I n one enbodi nent, with

respect to conﬁpﬂhds of formula TR R5 is as o

descri bed nd the ringn m§)subst|tu L¢J

unsubstmt pi periding, ﬂggghollne or pbﬁzigglne

[00131] I n one embodi ment, YWt h respect f firpounds

of f 11, Rais asréﬁscrlbed ab Rd t he

subsckiPBt=n is 4 and é%ah ea is H \f)

2007/ 138Q4 2PCT/ EP2007/ 46 1001321In on

enbodi nent, with respect {0 conmpounds of Formula ifi,
R8 is as“descrlbed above ‘&nd thé subscript n is’'1 and
1188 is Me, Et, Pr iso-Pr, d, F, CN, Ow, or CF3.

I n anot her engoamﬁent le is at-tRe¥2-(ortho to ~-F*
N-ring P) injdn. In yet anoﬁﬁg enbodlnenl,N\/ﬁ 'S
2-Cl, 2-F Me or 2-CF3. OD 331In a further)

enbodi efit ;" with respecﬁ\ €onpounds of~forsilil a |11,

R8 [ nwherein the ript nis | ed from
QPJRBa i s |ndeée dently selectéd]fr

hydroge substi t ut ed %r\ﬁﬂsubstltuted“a I al koxy,

cyano, and hal o; le is hy#rogen, substltUPed or
insubstnwuted aIkyI or substituted or, unsubstituted

an%yw ere llégyls ‘as gescrlﬂi?d %{’dfg HQ{&I is thg g%nosubstm} T euasubstituted

unsubstitute e Qubscr
alkyl @mu&st&tedmmnsilmtﬁd&yﬁuﬂﬂwher enbodi nent, with

[0014{6?8 Pect, &2 HBSHRIHY %th?espécp {OIEHl_lngouln!lsl of féln%uﬁe {/iin, R¥ is H.

[00147] In one embodiment, with respect to compounds of formulae Va-Vf, R™ is substituted

or unsubstluted alkyl. |

[00148] In one embodiment, with respect to compounds of formulae Va-Vf, R® is substituted

or unsubstituted cycloalkyl. '

[00149] . In one embodiment, with respect to compounds of formulae Va-Vf, R® is Me, Et, Pr,
7 1-Pr, t-Bu, i-Bu, CH,CF;, CF;, CHZCONHZ, cyclopropyl or cyclopropylmethyl, _

[00150] In one particular embodiment, with respect to compounds of fornmilae Va-V{, R® is i-

Pr.

[00151] In a one embodiment, with respect to compounds of formulae TN-VF, R is substituted

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

[00152] In a one embodi.meﬁt, with respect to compounds“of fornmiae 1-VE, R? is substituted
or unsubstituted heteroaryl. In another en_lbodiment, R’ is substituted or unsubstituted pyridyl.

[00153] In a one embodiment, with respect to compounds of formulae HI-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 -V, R® is
AL A AL
)=, Jh

Reb or - R9b

27



and wherein the subscript n is selected from 1-4,
each RS a is independently selected from hydrogen,
substituted or tmsubstituted al kyl, al koxy, cyano,

Jgé @ 118b is hydrogen, substituted or PCT/EP2007/055246

%&fqb It 5 e% al. k%gepor Stgrgséfql %crﬁ%g Soéd\g S%p?# tg}% egch of R™ is

mﬂt:tfehd&ﬁﬂly i@ obatiimeat or uiMublint@IHIeE tand K Q@@GBDOGNHMe or CN.

1001558 " Bt Bl PR BB O Vg

each R8b is jndependently selected from hydr pgen,
substituted pr msubstituted al yI ~al koxy, yano
and hal o. 36]In her i

I I I

respect toYconpoundsyof/ formul 12 8H \ and
wherein thé¥Slibscript—} is,sel @!cﬁed frem 1- each RS
a i s independently sel ect ed from hydr ogen,

[00136) DSt | tnHublr @mbstaGeHD SHithtrekhed toadolepdundadrkemMiac IYFOR’ is
and hal o; and 12.8b is hydrogen, substituted or

ubsti t ut d or unsubstituted
enbodi with respect to
SR8 is s\ escrl wabove

nd ea Nea i s H 0138]I
pect ¥ rrpoum:j form;t
11, RBis as®descri bed®above an8 the subs@ript n iso
1 and R8a is Me, Et, Pr, iso-Pr, d, F, CN, Ow, or
CF3. In another enbodinent, lea is at 2-(ortho to
N-ringP) positilon. In yet| anot her| enbodi nen R8a is
2-Cl1,] 2-F, 2-Me or 2-CF3./J.\ [

wi td . Trespect HkO BoNpoundsS™ef for

des¢ri'bed ab%)F/and Ieﬁ?éH. EOO ]In one N :
di ment™™Nwt h redpbct to &dmhounds BN ormul a HeN

R8 Ps as descfi bed o o ’ 0
[00157] In further embodiment, with respect to compounds of formulae I-Vf, R® is
(Rod)
HN" 0

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 I-V{, R® is

(Red) (RHM),,
N
N o) H
H or

and whetein 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 III-VE, R® is
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above and le is substituted or unsubstiuted al kyl .

[00141] I n one enbodi nent, with respect to conpounds

of formula IR, R8 is as descri bed above and le is
wé%&ﬁh;@%% ed or unsubstituted cycloallcyl. [QQuAbbiross2as

one enbodi nent, with respect to conpounds of formula

111, R8 is|as described above and 14.8b|is M, Et

Pr, i-Pr, t-Bu, i-Bu, CF3, CF3, CH2 H2,

cycl opro

parti cul

formul a HN

[00144] I n é further enb d' t, with reagect to

conpounds of formulae IVd-1Vvd, R & is i'hdependently

and wﬁ%lﬁisltﬁee%bg%g@g}h g{/ g:%gnfm St Idte%t mgﬁ)gl%ﬁﬁtﬁﬁ f{u%u%gntuted or

carba
unsubgingcdediiybelitelent , lea is H M, F or CI In a
ef er edﬁ:rﬁgbo e ent8Rimi Bspbkt 1 AAARMs N0t A Enulae 1-VE, R®
[OOI@Lbodl Elrlent nnemé?‘?tht%s'pconpounéjs of _for ml ae fs as
&mqﬂdﬂﬁ¢ﬂk@ﬂbhb33bnﬁound is according to formula Va, Vb,

[0016;(ﬁ d vd in X%ﬁrﬂi%er}{lgodlme}épvﬁ&orz%l'%st? Oc%[ﬁ}?%ﬂ}(ﬁ %%ﬂ@a%%f R’ is as

wher e I'sS as descri and
describaglabivs; thjsdr wgend eagiuBS i indeperdemsly Mm §Uesdt i t ut ed al ky!

[0016§L Subgf | é&; Wb i, WaR H‘é%g of o \WbRpbufidk: %51){ b, ﬂ{eQQﬂaﬂélnh i

ment MAth respect to conpounds of fornmul ae
accordm-tvfomﬂa'\’l% éfﬂHVlﬂ'E Ul)illﬁe]qfﬁ’l%ne enbodi nent, with

_respect to conpou of formul ae S Vf Itgbls ~o
substituted or st i uted Zlg\%N\/ﬂ 00148] | nNon@
P

enbodi nent , \@/ spect to cfpnmpounds of fo rrﬁ\rﬁl/ae
Va-Vf, Rifi* substi t ut ety substi t ut’

cycl oal kK., 0149] I n one:.. di ment, withsfespect to
corrpoundéN, or mul ae Va<\N ~Rgb s Mejy
L
“HN H,N H,N
O [0}
Via : Vib , Vie

(\N/RSD
N\) N, N
~T
H\N H |
N /
N
<\ ‘%N N.:‘H\\\N
Nz &
N
RN
'\\
\ d 4
HN H,N s
0 2
o :
Vid . vie or Vi

-and R¥ is hydrogen, substituted or unsubstituted alkyl or substituted or unsubstituted cycloalkyl.

106163} In a further embodiment, with respect to compounds of formulae Va-VIf, R® is FL.
[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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i-Pr, t-Bu, i-Bu, CH2CE3, CF3, CH2CONH2, cycl opropyl

or cycl opropyl nethyl. [00150]In one particul ar

enbodi ment, with respect to conpounds of formul ae
W(YQGO%ssb'szSl' i- Pr. [00151]1n a one enbodi nemcrmsedohnss24e

respec 0 ds of .fornu i i g
[00166}, st j {“u"l g‘lﬁﬁ%ﬂﬁﬁ@t it trgs(?ecé% Comlforl%n\/{asno Ié?&ae VIa-VIE, R™ 15
substltﬁtﬁ@&djnﬁﬁbﬁﬁtutemkyls substituted or unsubstituted

enyl 0152 ne. enbodi msnt : hOp -
memiﬂn’pou e’ é‘g “fltlhlresPﬁ P gun\égu%pfto‘[ﬂ?%%ggé Vif?R is Me,
Et, Pr, RS ¢3S} it B CB CH@?‘RBI W’bl an cmhlrtdlvehneélﬁbodl ment ,

substi t ut ubst tut r
[0016%6 n%‘o"&f’ ﬁ‘Bﬁ “nem W e ecetgtcorﬁ% uﬁ%r‘?}%%‘é‘s 1%?;"5 f or%%{}fl
accordinglte Mfmul:RgIIa,Q/’IEENHc,t\GE Vﬁéﬁﬁmyﬂf t uted or
unsubstituted phenyl, indolyl, isoinolyl, pyrro F,
furanyl, thi enyj/\Opyr azolyl, ox@azélyl, and t i Efz/i yl

[ 00154] In o di ment, 'ﬂ Spect to cpnpounds
of formuha -Vf, RO ish. N@

2007/ 138072PCT/ EP2007/ 055446 and each ouLEMN A2 and
A3 is K’Y?cn/]?) ndent |y se{\ ted fromsS, O{\N, , NR, and
CR9a; eat ~of R9a is inmndegéndently H or sygbstituted
or unsubstituted al kyl; and R91'" is CON CONHME, or

CN. [001 In further eiment, W th pect to
compounds Jof fornul ae
by a5 HNT 0
HNT 0 HN™ "0 ,
Vila ‘ Vb Viic
Rib Rb (\N/R&h
O SHNNPTS

SN
<NQ‘)§N <N_}‘/RN <\ !
X N =
N__N L N“N L
H,N™ "0
HN" ™0 HN™ ~0 z o
ar
VIl Vile

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

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

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

[00172] In a further embodiment, with respect to compounds of formulac VIfa-VIIf, R® is
substituted or unsubstituted alkyl.

100173] In a further embodiment, with respect to compounds of formulae Vila-VIIf, R¥ is Me,
Et, Pr, i-Pr, t-Bu, i-Bu, CF3, CH>CFs, CH;CONH, or cyclopropylmethyl. '

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

according to formula VIIIa, VIIIb, VIlIc, VIId, VIlle or VIIIE:
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HN 111-VF, RO is NNNNNNH orN- [00156] In
further enbodinent, with respect to conpounds of

formul aeR9 is [00157]In further enmbodinent, with
§§07£ 0 Con‘pounds of formulae 111 -Vf, RO i’@T/EP2007/055246
ERgd rn H2N and wherein the subscript mis se

from1l-4 and each~R¥U i s i ndependently H, subdt t\hj’uted
or tinsubstit (R kyI or EFﬁ?{00158]l

enbodi nmen H respectH npounds dt Nula

[ 11 -V, R9

N=. TN
<\ LN <\ LN <\N“N =
( i ( i v,

NE NN N
N
N N .
H "o H "o oo
Ville or Vi
Viiid

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

[00175] In a further embodiment, with respect to compounds of formulae VIITa-VIIE, R® is H.
[00176] In a further embodiment, with respect to compounds of formulae VIlla-VIIFf, R™ is
cycloalkyl. _

[00177] In a further embodiment, with respect to compounds of formulae VIIIa-VIIIE, R® is
cyclopropyl. ' _

[00178] In a further embodiment, with respect to compounds of formulae ViIla-VIIIf, R® is
substituted or unsubstituted alkyl.

[00179] In a further embodiment, with respect to compounds of formulae VIla-VIIIL, R® is

Me, Et, Pr, i-Pr, 1-Bu, i—BIi, CF;, CH,CF;, CH;CONH,, or cyclopropylmethyl.
[00180] In one embodiment, with respect to compounds of formula III, the compound is
according to formula IXa, TXb, IXc, IXd, IXe, or IX{:
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(RAD),", O and wherein the subscript mis
sel ected from1l-4 and each R9d is independently H,
substituted or unsubstituted al kyl or halo. [00159]1In

'W'i‘)fob'ﬂ{s?cﬁﬁ embodi ment, with respect to CompoupdsEPhornssaes

formulae I11-Vf, ROis WO

2007/ 138072PCT/ E 7/ 055246 én\ wherein the (\o
subscript mi cted fro ‘T d each R9 grs

I ndependemi | substi t uts unsubsti t yt ed al kyl

or halo. 10 1601In a farlgm}a[ enbodi ment, wi'Yh respect
to corrpq\ dshof fornula , ROis agﬁég ri bed
above; awmd~gach R9d is H~" 0161]In a f uxt

enbodi ment i th respect t %onpounds of f/ nmul ae

L1 -VF, ROLLS as describe ove; mis 1 of_2 and
each R%N s i ndependentt Me, C or F. 40Q162]1In one
enbodi ment® with respect t% conpounds of fernmula III,
the conpourd is, according tg,fornula Vla, \/I b \/c
Vid, W or VIf:

Xd . Xe 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.
100182] In a further embodiment, with respect to compounds of formulae XXa-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] Tn 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;, CHyCONH,, or cyclopropyimethyl.
[00186] In one embodiment, with respect to compounds of formula III, the compound is
according to formula Xa, Xb, Xc, Xd, Xe, or Xf:
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Vi aVl bVi e and Rgb is hydrogen, substituted or
unsubstituted al kyl or substituted or unsubstituted
cycl oal kyl . 1001631In a further enbodinent, with
SopeGho4 0 compounds of formul ae VIa-Vif, R podpdihrnss2as
W?OO%U n a further enbodinent, with respect to
compounds of forfibPae VI a- Vif, Ré%/({’i s cycl oal kyl ™

10016511 n a N enmbodi "Wwrth respect Mo
conpoundsH\oL@tr mul ae VI a Y. RBI' is cyel d&rj pyl .
VO 2007}&%@072PCI MP2007/ 055246 [00166] I n alfurther
enbodi ngn , ™ th respecgt I o'fconpounds o{j\‘f)(ﬁh'rml ae
Vla- VI f n~ i s substit#fed or unsubsti vt al kyl .
[00167] In further enbodinent, with respe to

conpounds Yof formulae Via3\gf, le is Me, Bt/ Pr,
i-Pr, e&xBU, i-Bu, CF3,H CF3, CH2CONHZy-~or
cycl oprop¥l net hyl . [00168f1 n one enbodi neat, with

respect te conpounds of forgula Ill, the coppound is
according to formula VIla, MIIb, Vlilc, Vile, VIM
Vile or VIE : VI Wi | eO Vhf

H.
N 0 g
D
e .
N =
N <\N’N -
=
=
b (
HN G
b HN
[w)
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 furfher 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, CF3;, CH,CF,, CH;CONH,, or cyclopropylmethyl.
[00192] In one embodiment, with respect to compounds of formula [T, the compound is
according to forrmia XTa, XIb, XIc, X1d, Xle or XIf:
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and Rgb is hydrogen, substituted or unsubstituted

al kyl

or substituted or unsubstituted cycloal kyl .

[00169]In a further enbodinment, with respect to

“@Wﬂ% of fornmulae Vila-WM Rgb is H. [03%(712#1%0%55246

er enmbodi ment, with respect to conpoun

formul ae Vil a- h is cycloalKyb. [00171]In @"°
further enbo 'Vwk/fhﬁﬁth res N compoun %ﬁé%v)
fornmul ae W tf, Rgb isuncylclLopropyl. [QQ M n a
further embodinment, with re¢spect to conpounds of

f or mul ag'-yi
unsubst i}t
with respe
is Mg, Et)Br, i-Pr, t-Buj j-Bu, CF3,
CH2CONH2, oF cycl opropyl nethyl. [00174] 1 n Bne

-VITf, |eb/g Bubst i tut edor ™
d al kyl . 10834l n a further™® odi nent ,
tQ conpounds formulae VIl azVIL T, Rgb

3,

enbodi ment, with respect to conpounds of formula I11I
the conpound is according tg fornula Vifla, Vifib

VI M

Wlid, Wle or Vifif: ‘and l'el' is hy fogeh,

substituted or unsubstituted al kyl or substituted or
unsubstituted cycloal kyl. [00175]1n a further

enbodi nent , mﬁtq/?ﬁs%%ct to c?gpqmﬂds of forgyL@Qw
' a [

VI 1la-VDLf, e.isiH/ [00176]!n b1j‘urther embodi nfent
with respect conpounds f'ornul ae VIH R8b
is cycloal Ryl™ [00177] It rther entioghneht, with
respect ® npounds Q%/gprnulae Vllka-\NT, R8b is
cycl opr gpyl.+ [00178]Kﬁha urt her enhbgj nt, with
respect to\gogpounds Bt ~for nul ae VIIPa;%iilf, Rmis

\ N Ros R Ree

N_H [}.I—-N I\\IfN

H H
Xd , ’ T Xle or XIf

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

[00193]
[00194]
[00195]
[00196}
[00197]
cycloalkyl.
[00198]
cyclopropyl.
[00199]

In one embodiment, with respect to compounds of formulae XIa-XIf, R is I1.

In one embodiment, with respect to compounds of formulae Xla-XIf, R is Me.

In one embodiment, with respect to compounds of formulae XIa-XIf, R* is CN.

In a further embodiment, with respect to compounds of formulae Xla-XIf, R® is H.

In a further embodiment, with respect to compounds of formulae Xla-XIf, R® is

In a further embodiment, with respect to compounds of formulae XIa-XIf, R® is

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-Buy, i-Bu, CF3, CH,CF;, CHCONH,, or cyclopropylmethyl.

[00201]

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

according to formula XMa, XIIb, XI¢ or XId:
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substituted or unsubstituted [00179]In a further
enbodi nent, wth respect to conpounds of fornul ae
VI a- V111f R8b is Me, Et, Pr, i-Pr, t-Bu, i-Bu,

?F LE3, CH2CONH2, or cycl opropyl met hyl .pc/EP2007/055246
00180]In one enbodi nent, with respect t conpounds
of formula. lll, the conpo d,ls acco

to formnul
LXa. IXb Cixd, 1 Xe, 1Xf é:jkc and RmuNEa“/W

hyd ubsti tut «. ubst | | cyI&I@/
ted or unsup uted &y | cyl. In a
_her enbodi mept , Awi th respe t o conpounds:,Qf

(o njl ae DCa- | XS, R8 ' is H4[l00182]1n a fur tb r
#nbpdi ment , wi t hNF e pect to Bompounds of f | ae
1, I Xf, Rmis cyegheal kyl. [08183]1n a furt

e iment, withr ect to co unds of foritl ae
P Xa- 1XF, |eb iS4t Iopropyl2 0184] I n a "Rkt her

en&pdlnent Wi th respect to conpounds of fornul ae
| Xa-1Xf,* Rgb is subs®ituted or *tinsubsthat ed alyl .
[00185]In a further enbodinent, with respect to

[OOZﬁPmoufhd&eoémﬂogﬁm{%%ﬁthl I%QJC(IIXO’CB&. dé%\l P}pgo’rxgﬁol? I the compound is

accordigecp W@Bmf’(ﬂ% X"[[‘UU]?%%S‘I n one enbodl ment, with

respect to conpounds of formula IIlI, e conpound IS

acco;elfgymo formul a X%/\Xb Xc, Xq/\x or Xz C:j/\\7
O L
ﬁAN QN_T%N QNQ(&N QnmkN
- 7 -

Nlﬁ
i

Xllta Xlilb , Kiic or Xilld

- [00203] In one embodiment, with respect to compounds of formula II, the compound is
according to formula XIVa, XIVb, XIVc or XIVd:
l/\NH (\N/ (\NJ\ K\N/W
N N N N N N\) :

N-N NN NN NN
XIVa b . XNe or Xivd
[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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WO 2007/ 138072 pc, , Ep2007, 055246 Co NNJ XaXbXc
and | e is hydrogen, substituted or unsubstituted
al kyl or substituted or unsubstituted cycl oal kyl .
OQd-B4sn a further enbodi ment, with respectp Pmm7m5mw
“%zn%%bnds of fornul ae Xa- Xf, Rs" is Il. [0018 !
further enbodinent, with respect to conpounds of

formul ae Xa- Xf, i s cycloal kyl,~[00189] I n a
further enbodie g}C-j-)wlth respec p';g é;>

conpo
for mul ae XaRn i's cch r dpy! . H\Nﬂ‘jg

ﬁ*” I
\N’N = AN
N
N
H 0 H 0
Xa , ’ Xvhb or XV

and L is a bond or -O-CH,-CH,- ; the ring P is

e /N\)\Me , ' / N\) or / §

- and R® is I, Me, i-Pr, t-Bu, CH,CONH,, cyclopropylmethyl, or CH,CF;.

[00205] In one particular embodiment, with respect to compounds of formulae XVa-XVc, L is
a bond. In another particular embodiment, k. is -O-CH,-CH,- .

[00206] In one particular embodiment, with respect to compounds of formulae XVa-XVe, the
ring P is

- Me J\
= o Swo oYy
-~ N\) . N\/I\Me .~ N\) 7 N\) oo N\A
[00207] In more particular embodiment, with respect to compounds of formulae XVa-XVe,

“the ring P is

Me ‘ /L\
e
/'“O or /N\)

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

[00209) In another embodiment, with respect to compounds of formula II1, the compound is
selected from Table 2.

[00210] In certain aspects, the present mvention provides prodrugs and derivatives of the
compounds according to the formmlae above. Prodrugs are derivatives of the compounds of the
invcﬁtion, 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 ir vive to an active

compound of the invention, "Pharmaceutically acceptable prodrugs” as used herein refers to those

36

O HM\EO R S RE (b[



[00190]In a further enbodiment, with respect to
conpounds of fornulae Xa-Xf, R8b is substituted or
unsubstituted al kyl. [00191]1n a further enbodi nent,

ect to conpounds of fornulae Xa-Xf,
"V\Hzt"g’éﬁ’%g _Pr, t-Bu, i-Bu, CF3, Cl12CF3, e kbgphssae

prodrpgs’ of yag Eﬂ?ifPSWF weafelyip the preseobInyeRtioh avhishireRi Wi the fiFopp of sound

medidaBia@@eht, tuidtaBle P Qe 16l Sorddct 'fvEK muhs%uds |0fpah%ﬂ§wﬁl@ﬂﬁlﬁélﬁﬁ1citﬁ irritation,
according to fornula Xl a Xl e or

o PRSP rR) ) S AR B oy for i nnded
use ofths uimabuﬁdu betle alvéuyibn. OTheStbth‘tplrddtlIgeﬂleﬁﬁ aoisptasd thhtl$ ghsformed in
vivo tgﬁrge Lot < e%Knv%%?dml%%%%l ﬁse}h'&efs e Pretk%llrv;éﬁozen%on ot Sp 3 09% %l:a a(%ceptable
salt, DideateXori folvaRberpad. I—The[mi@m}ahm ong oeq:ﬂodndmmms mmhzmsms such as

throu hegﬁﬁﬁ sist BGOSR o%ﬂg%o 0u§19§ B}ﬁh nféta@ol?é!iﬁy cl%blé %{%{ES have the

I'n one enbodlne espect t'o conp
advaniggze fhthey| ey oxhilit moven@@av@am ot D96 rhancef aeletiliy andor rte

£ ab@ARe icBREted Wb el RRARESmichnt 048 AR prdsCHcl 4k 88 metabolicall
of bR cfiRticd fbh § HERES né‘%’ D o Toespier of e metabolically

cleavapie aroupelbyse gich P@l@&ﬂ%&&% gmoﬁ%ma% Arirensh disgussips is progided i Desiga
of Proiyish, a8l KyindeahQ0dd H1deRica (0B M@ﬂm@rm@ﬁmwmgy w thdder et al, Ed.,

Acade:%?(g eCt 5%0@%?885638? Izﬁﬁtfggcﬂ?o{glgu EZ)Iruge & XI ij[evelwn%eﬁt, Krogsgaard-
Larse enspléct Birdaged,nqaq uhaseros; "f)esﬁgmelnﬂeﬁp)ih@héﬂsfo,f PRetugk"s113-191 (1991);
Advar 2P MGy RERSHPSEILEL 8% 34 trooz); 5. 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 feference. “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 coﬁpomds 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. 79, 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 prodﬁgs. 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 Cq alkyl, Cr-Cq
alkenyl, aryl, C;-C,, 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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[00200]In a further enbodiment, with respect to
conpounds of fornulae Xla-XIf, R8b is Me, Et, Pr,
i-Pr, t-Bu, i-Bu, CF3, CH2CF3, CH2CONH2, or

W@yﬁ&ﬁgg@gyl met hyI [ 00201] I n one embodi ment ’P(‘,“f/i:%.oawossz%

respect to conpounds of formula Ill, the co
route of é@P&1SF"§1°flaoth‘f SR Icqmaqupd -adgyipisiered, . agsy Wﬁ‘qghfd and response of the

indivifhy0 gdicit) tﬁe aneireohRAHeIt synpiudos, iRisRgikt. t o compounds
[0021%] | 1; gr %a%éalc%tl}cq %61‘?1}30 tiglsr'lsn_ I1SS accor di Bg gdgq? n ft%rec{nbjylr z? variety of

routes\inBindin g:pﬂ& hectal, thindddintiy-shbdotahtdak, thﬁhver{oﬂ@ﬁ&&}ﬂuﬁbuﬁﬂ&md intranasal.

nbodi th respect to co oun f for alll,
Depeiig oI e COr T 1t S ROPRFA: &1 VA PRESY ¢ pictorily
formﬂated)@s\éﬁkher[lﬁﬁﬁﬁbﬁl@ bmomh@nqnbmhsrmms jsalvdst s Ioaerpetlrtastpatches all for

md%ﬁr Q.. formula I, the conmpound is according
; orrru'l'?‘trEl va, XVb, or Xl Vc:
[00215] The compositions for oral administration can take the form of bulk liquid solutions or

suspensions, or bulk powders. More commonly, however, the compositions are presented in unit
dosage forms to facilitate accurate dosing. The term “unit dosage forms™ refers to physically discrete
units suitable as unitary dosages for human subjects and other mammals, each unit containing a
predetermined quantity of active material calculated to produce the desired therapeutic effect, in
" association with a suitable pharmaceutical excipient. Typical unit dosage forms include prefilled,
premeasured ampules or syringes of the liquid compositions or pills, tablets, capsules or the like in the
case of solid compositions. In such compositions, the furansulfonic acid compound is usually a minor
~ component (from about 0.1 to about 50% by weight or preferably from about 1 to about 40% by
weight) with the remainder being various vehicles or carriers and processing aids helpful for forming
the desired dosing form.

[00216] Liquid forms suitable for oral administration may include a suitable agqueous or
nonaqueous vehicle with buffers, suspending and dispensing agents, colorants, flavors and the like.
Solid forms may include, for example, any of the following ingrédients, or compounds 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 ag 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, methy! salicylate, or orange flavoring.

[60217] 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 1§ typically 2 minor component, often being from about 0.05 to 10% by weight with the
remainder being the mjectable 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 fo about 15% by weight. When formulated as a cintment,
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

38



and e is H M, i-Pr, t-Bu, CH2CONH2,
cycl opropyl net hyl, or CH2CF3. [00205]1n one
particul ar enbodi nent, with respect to conmpounds of

XVa-XVc, L is a bond I n anot her p I
e i R ot [00206] I n onebCHEthfHiossas

formufatipy. 41 Fuch keevpbssea! thlhmrné gpsbingredientuprpsludedsvigin the scope
of thif ig¥emidnae XVa- XVc,. the ring Pis M CNH O N@ crel,
[00207]In nore particul ar enbodi nent,

Wi t
10“211'5\’%3 pectiDt EPUERgRRstS P s BYenfion fam ake ngwaeredtw tranplgroal device.
Accorﬂﬁgly, trah€RAHP AdhinBRGHoR @n RIHIEMPINENRY usiNg 4 PatdHeSBAGH tHeQeservoir or
q&gunds of forqHIa L1, the compound IS

porous mernbrane type, or of a solid matrix vati

[00220] The above-described components for orally administrable, injectable or topically
administrable compositions are merely representative. Other materials as well as processing
techniques and the like are set forth in Part 8 of Remington’s Pharmaceutical Sciences, 17th edition,

1985, Mack Publishing Company, Easton, Pennsylvanta, which is incorporated herein by reference.

[00221] The compounds of this invention can alsc be administered in sustained release forms
or from sustained release drug delivery systems. A description of representative sustained release
materials can be found in Remington’s Pharmaceutical Sciences.
[00222] The following formulation examples illustrate Tepresentative  pharmaceutical
compositions of this invention. The presént invention, however, is not limited fo the following
pharmaceutical compositions.

Formulation 1 - Tablets
[00223] A compound of the invention is admixed as a dry powder with a dry gelatin binder in
an approximate 1:2 weight ratio. A minor amount of magnesium stearate is added as a lubricant. The
mixture is formed into 240-270 mg tablets (80-90 mg of active amide compound per tablet) in a tablet
press. ' '

Formulation 2 - Capsules
[00224] A compound of the invention is admixed as a dry powder with a starch diluent in an
approximate 1:1 weight ratio. The mixture is filled into 250 mg capsules (125 mg of active amide
compound per capsule).

Formulation 3 - Liquid
[00225] A compound of the invention (125 mg), sucrose (1.75 g) and xanthan gum (4 mg) are
blended, passed through a No. 10 mesh U.S. sieve, and then mixed with a previously made solution of
microcrystalline cellulose and sodium carboxymethyl cellulose (11:89, 50 mg) in water. Sodium
benzoate (10 mg), flavor, and color are diluted with water and added with stirring. Sufficient water is
then added to produce a total volume of 5 mL.

Formulation 4 - Tablets
[00226] A compound of the invention is admixed as a dry powder with a dry gelatin binder in
an approximate 1:2 weight ratio. A minor amount of maghesium stearate is added as a lubricant. The
mixture is formed into 450-900 mg tablets (150-300 mg of active amide compound) in a tablet press.

Formulation 5 - Injection
[00227] A compound of the invention is dissolved or suspended in a buffered sterile saline

injectable aqueous medium to a concentration of approximately 5 mg/ml.
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100215] The conpositions for oral adm nistration can
take the formof bulk liquid solutions or
suspensi ons, or bul k powders. Mre commonly, however,

wbh6 Sltl ons are presented in unit dosagﬁcﬁﬂzﬁ@rms;us
to facilit, e accur at e dos;fﬂ 5 The term "unit dosage
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[ 00219] The conpounds of thé$ invention can al so be
adm ni stered by a transdermal device. Accordingly,
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a patch either of the reservoir or porous nmenbrane
type, or of a solid matrix variety. [00220] The



an approximate 1:2 weight ratio. A m nor anmount of
magnesi um stearate i s added as a lubricant. The
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a conpound of the invention (50 g) nethyl paraben
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'METHODS OF TREATNMENT 00229] The present conpoun S
are used as therapeutic agents for the treatnent of

Br

~condi tions PPA, 70°C
- 2h
‘o._.0 :
¥ "B -R8
NH R8 Rg HN HZN"RS Br
o ___N e N - N
N’kf > - NJ\I’ > "‘)Y >
K\(N"N DMF, H,0, NaOt-Bu K*I/N—N -PrNEt, i-PrOH, reflux %/N‘N
R9 Pd(PPh,),, 90°C Br Br .
General
[00245] All reagents were of commercial grade and were used as received without further

purification, unless otherwise stated. Commercially available anhydrous solvents were used for
reactions conducted under inert atmosphere. Reagent grade solvents were used in all other cases,
unless otherwise specified. Column chromatography was performed on silica gel 60 (35-70 ym). Thin
layer chromatography was carried out using pre-coated silica gel F-254 plates (thickness 0.25 mm).
"H NMR spectra were recorded on a Bruker DPX 400 NMR spectrometer (400 Mﬁz}. Chemical shifts

(8) for '"H NMR spectra are reported in parts per million (ppm) relative to tetramethylsilane (6 0.00) or
42



in mmmals that are causally related or attributable
to aberrant activity of MWLl and / or MAPKAPKS.
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ODB ¢9mmp AP seld0marhi tPIaSﬁ\brlﬁﬁ@Z%) eAlﬁ émtnueﬂ@daam usitg WECWHRBOQradicnts.
: the invention or a
H20 %@ﬁ%&gﬂQﬁégﬁﬂggﬁggg??{on just described. [00231]In
another nethod of treatnent aspect, the i nvention
provi des f bIe to
or affli cIt2 %W% SgH %ngogl OCI at egyvvl t
abnor nal ceIIuIar expression of MWPI, which conprlses
adm nistering a therapeutically effective amount of a
Compepphbs (#rélasph é'ﬁ'lPRF@ﬂg H oW H-pyiraggl-fbinl b diéiazoloH,S-alpyrazin-8-
yllamfiRMPOSi tion thereof [00232]1n another nethod of
treatment aspect, the present invention provides a
Step 1M-0E DOForkd-Bad-IEny]) -NIN-Ohepilphaonmiginof a condi tion
characterized by abnormal matrix nmetall o proteinase
activity, which conprisesNad®inistering a _
therapeutically effectjyg trix metall o proteinase
i nhi biting amount of ofie &r %ggf of the conpounds of
the i nvention, or pharmaceuti conposi tion thereof
[ 00233] I n yet anot her nethod df treatnent aspect,

S | entlon vi.des net hods. of tr in I
100245, 2 . B BituteR oo SRR PRt i Ko S0 T and -
dlmeﬂd;ﬂfsmadmdes dmlethgh actad (M@ tknBt 2¢l00ymol), swmmtidd innethanol (150 mL), is
reﬂuxécf]% | He SEEf o Ritxrrd s %ML(F il Mz D H%E&dﬁ the title cmnpound

ritis and osteoarthritis, ocar &rétio
(186@arHdﬂﬂR&ﬂmbﬁhnﬁﬁéhh&QB&SEQ)anEImBQbﬂﬂéHS79a%$dH®§48(SIH)
r pruritus such as, for
LCNﬁQQPSQf%Egg%?*fSISA§CR§B?Q$§P ‘di sorders nethod
conprises adm nistering an effective
Step 2C M@t BRI %Ez!n D)W @Ok n@RpE eVent i ng amount  of
one or nore of thé pharmacCeutical conpositions just -
descri bed. [00234] This invention also relates to the
use of the present compoundsstn the nmanufacture of a
medi canment for treatnentior prophyl axi s of a
condition prevented, a iNST g:ed or elimnated by
adm ni stration of an inhibitor,of Mtogen-Activated
Protei n Kinase-Activated Protejn Kinase 5 or a
condition characterised by abnormal coll agenase
activity, or a condition associated with ECM

[00249E 0T ad@s OB on rCRNS, Bldib%@ﬁhﬁﬁmgn Ni\ﬂﬂh@! dingRARERidine (1565,

I nvol vin | ammat.i on nost re erab
60.80 f“P’@Bt%FF%‘%Oﬂ Rt aded é‘V‘EfH’leet“i‘%e hydens S’B eA@ 94 & 85.12 mmol) in
one pd‘rn;trnt ey reasioe e;st shﬁf:d 5thGonh RviBitatu@ ot MR, s*h@gdmnﬁe Gvabbl&ted and

L NN RN T T  ——

washeaﬁmcematﬁmedjpmmmeth dniell i4 Qacul\Pelding the title compound (17.45 g)
asawﬁ Q4 38072PCT/ EP2007/ 055246 di seases. Al so provided
erein is the use of the present conpounds in the
manuf acture of a medi canent for the treatnent or
prevention of one of the aforenentioned conditions
and di seases. [00236] A prefterred regi nen of the
present nmethod conprises the admnistration to a
subject in suffering froma di sease condition
characterized by inflamatory, with an effective
matri x netal | oprotease inhibiting anount of a




for fromabout 1 to about 120 hours and especially 24
to 96 hours. A preloading bolus of fromabout 0.1
ng/ kg to about 10 ng/kg or nore may al so be

vﬁyﬁm gred to achi eve adequat e steady Statﬁbﬁgﬁﬁbﬁbsuﬁ

1 faxl frum t otal dose i s not eﬁﬁected to excee
H-NMB d#iOMHANdalyMPE) d@pmD7 8o (180 by, hiindH, Pal-Pei, m), 11.17 (1H, br s).
LCMﬁQQ%Q&LEQ@SB , MEGXBEY bmvARge or treatnent of
l'ong-term conditions, such a$ i nflammat ory and

aut oi nmune condltlons the reginen for treatnent
;ﬁqhﬂSM@D%#m@ﬂUQWﬁﬁaﬂMﬁl5mﬁﬁ%wﬁﬁnthS or years, and

accordingly oral dosing is preferred for patient

conveni ence and tol erance. Wth oral dosing, one to

five and especially two t& four and typically three

oral doses per day are re ntative regi nens Using

t hese dosing patterns, M dse provi des from about

0.01 to about 20 ng/ kg of t he conpound of the

i nvention, with preferred Boses each providing from
[oomgout Q-3 6tcﬂaré}ﬂ&g§6239 RO IR 'wzﬁQQUtss%oB&ol) is

out ansdernal doses are genera y

treated Wity erlworpéorpfrw @eo s)u fFFi qughoyrat Pouepd Bew &a 1178 hewrg at 70°C. Afier
coolm‘gha'}o@ﬁ EngeRhuey Sthidd Sd Bliicd i) 86 trbRRorlRS@Fe. THI0R4MWaRRension is

0. prevent fhe et of an inf
bmugﬁ‘fotﬂ@r’{% Bh et ddbinp st NG ST B?rfl?rﬁn"f% prpcipjigte formed is
collecd msy Iﬁltﬁiha{, st oaceprafﬂi BNNa@H, thies kimkoO it eMet o dﬁl@d trRicuo. The

.. CO t nd und
reioof FRLP R s b SRRl I S0 o GO Pl Bashed one mor
time whigls ¢ Ni ¥astH albbuieee WAgt bt Fhabrgadis khaois dededvepMagOa filtered and
[t n I C e 1i5Rase
evapoﬁa@ed t,:) %HJ}; ﬁt?e %m&sptogl#h @6?? %)h es % \gfﬁl% Jtolﬂgn IIIOr 3 #daﬁltHz ds-DMSQ)
o(ppr) e (Sbéféh8 PZJI@ntH)f L@MSbfyt 298 mat (Y- 2t°ré)stﬂr’2rigP6P) 2%cedhi. ng
to be particularly susceptible to devel oping the
condi tion. [00241] The conmpounds of this invention can
be adm ni stered as the sole active agent or they can
~ Step 4 &3-Bupwiorlil Stédirienpla/ b S ehmbizinailof-mdrkielivtviphernljening |
i ncl udi ng ot her conpounds that denonstrate the sane
or a simlar therapeutic actipftgy, and that are

determ ned to safe and ef ficacidus for such conbi ned

adm ni strati on. GENERAL HETI C PROCEDURES WO

2007/ 138072PCT/ EP2007/ 685246 100242] The

triazol o[ 1, 5-a] pyri dylx ounds of this invention

can be prepared fromr i-|%/ avail able starting

materials using the fol fow ng general nmethods and

procedures. It will be appreC|ated t hat mhere typi ca

preferr eSS0 i_on
[0024?erper a . glge 8{ Ig,[%,es TOIo- ﬂdjlﬁ 0%0& =) ]aﬁpprfea mg, 443 ymol), 4-(4-
morphelihoyailing , (lmmgs(]rﬁétanma}l end ml@smylamﬁﬂeem@mm @G4mmol) is
S I Q

heated: Qpe%lu; 511 érgéag on C %%tsr%oﬁ% ’l’nh% ;ga\%/tzon Mﬁ%ﬁ‘% ?ﬁg&é@& t%%:yness and

etp@uetpﬁ@mred betaant dighlgomethage bndenittic agé (110 YBlu The ergdnic phase is washed
once WAkt H8Brife BrilLolEMEB], TRl YndOREpoRdidd 1 8Eknish tHeMBle compound

art b routlne opflmzatlon proceaur es.
(156 mep B %3 aseceilow sk 15NV (A0PVIFEL e DMSOA Serm) 351 (o 8l 3.7 (m, 48,
6.97 (8, |7%@ (@, P, AR 736 e, ROAVE M) 998\ brRI 18 SGENIE R 8130 RS (96.8 %) m/z

e neceSsary to prevent certain functional groups
(APC@?%H$®ﬁHergO|ng undesired reactions. The choice of a

|tab tectr roup .for part r _functjqpa

Sfef” igPilmeeR B g éé’Hd?%"érﬁgw?%f ?ﬁipefraéret&y fmine

and deprotectlon are well known in the art. For

exanpl e, nunerous protecting groups, and their

i ntroduction and renoval, are described in T. W

Geene and P. G M Wits, Bdotecting Goups in

Organic Synthesis, Second Edition, WIley, New York

1991, and references cited therein. [00244] The

foll owi ng nethods are presented with details as to

the preparation of representative bicycl oheteroaryls



TPA, 70C 211 RO DWF, H20, NaOt - Bu Pd(TPh3) 4, 90C
H'-R8 Ceneral 1002451Al 1 reagents were of
conmer ci al grade and were used as received w thout _
W(f(%bﬁﬁi‘s%ﬁnpu“ fication, unless otherw se stat edi/EpP2007/055246
rcially avai | abl e anhydrous sol vents were used
for reactions conducted unde SeEert at nosphere.
Reagent grade sol vents b in all other cases,

unl ess ot herw se specifi Col utm chr omat ogr aphy was
performed on silica gely 60 (35-70 lam). Thin |ayer
chr omat ogr aphy was canfi out using pre-coated
silica gel F-254 plat pﬁickness 0.25 nm 11-1NMWMR

spectra were recorded a Bruker DPX 400 NWR
spectroneter (400 N+h) em cal shifts (5) for 'El
NMR spectra are report®di in parts per nmllion (ppm
relative to tetranmethylsilane (5 0.00) or WO

100256007/ 1§80&§E&T$DEF’%@ Qﬁé@ﬁﬁ%"ﬁ 2&?&@1&9@5}5@@8@@&4 gHaaholin-4-

sol vent pe as_intern
yiphenydfreine (228 menQiBGmmelhi 4 (4@ S 3a%d18¥2\%&fl°gf“2(y§)jlﬂ -pyrazole
a7 n% g%%m&?)pd(ﬁﬁhg)%g@émg( toumelly &hd @a0(H) QZZEﬁié,tl %ﬁﬁou ﬁF) 4mL of

ITng constants (l) are

DMF/yter (Bl bis @P@@Sﬁ*ﬂ iy SR K8 R e SR RIS Jeated i the sealed
tube aﬂf\éo@é SRS, &%15@; &a flfﬁtl@gjok/az s@eats moRbidde is Eﬁlleﬁ?él;\'}tﬁl&ﬁmm washed
or al anal ysij ters ui t
with i (9 8, S1H, P S BHLCBar B B R38O e by columa
; chromabﬁﬁlﬂlﬁr Adilicd @elHRLADCMEIIEDIS) yiBidinglhe tifRy ®;np®lﬁl(5€amg ,OP%) as a yellow
Par t O

N T N I G TR

8.17 (Gl 4)e8.30 (10T BAsEH ((D%,l% df)rrs B (1Rep), &58r(11dL lbr\/sg. LCMS: Rt 2.68 min
ounds of Invention Conpound 1:
7.7 ?X"‘%/gg%m?‘i%rw%%ﬁpphenyl) [5-(111- pyrazol - 4-y1) 41,2, 41
trlazoloR 5-al pyrazin-8- yllamne Step 1:

Compound(fé 4. (8 la a-met le It‘af?lazzm -}%}(}ﬁll)nylammo)dﬁ Qﬁ]t%ofkﬁi] gﬁﬂ}lqmﬂ 8-

yDpyridin-2(1H)-one

Step 1: [5-(2-Methoxy-pyridin-4-y)-[1,2,4]triazolo{1,5-a[pyrazin-8-yl]-[ 4-(4-methyl-piperazin-1-yl)-
phenyl]-amine

o
we

NJ\FJ“

S
—d
« |

N

0
1

[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(PPhs)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%).

45



[ 00246] A mi xture of 3, 6-di brono-pyrazin-2-ylam ne
(15.37 g, 60 80 mmmol ) and NN- di net hyl f or mam de
di methyl acetal (10.1nL, 76 00 mmol), suspended in

W@tzgmggmglso raL), is refluxed for 2 hours. dderp2007/055246

r act| relse or at.ed uo affordin he . .
S 1 B | &-OUHPbTRD Lo 4y DR TR A QUL B Sy 53 pridin
2(18)6eppm 3.20 (s, 3H), 3. 21 (s, 311), 7.93 (s, 111),

8.48 (s, 111). LOVMs: Rt 3.81 mNp (99 1%9, mz (APC)

307 (M+H) +. Step 2:

N- ( 3, 6- Di br ono- pyr azi n- M@/% hydr oxyf or mam di ne

[ 00247] To a sol ution of*

IV - (3, 6-di brono- pyrasz%&rzﬁyl)-N, N- di met hyl f or mam di n

e (18.6 g, 60.80 nmol) HH~fet hanol (200 nL) is added

hydr oxyl am ne hydrochl gride (5.91 g, 85 12 mol ) in

one portion. The reactilqa~is stirred at room

tenperature for 16 hours. The solvent is evaporated

B
methyrlrpmcnapn ﬂa'l)@hclfsfllmslwed4&nw C%O%ntnttpll/vatvé rpyaidde pletdroshlendn (55mg,
0. 48111?1{ ?)% g@@f(lglﬂ ﬁ%ﬂré& aY{%SHlCEelM e‘?zltlgé Ry lthblﬁ tl‘hé éo%eﬁtqm!d% in vacuo

I sol |

and tipgesijug y&wﬁﬁ@w W@l@mwmmw 4 DCM:NH; (7M in
MeOI@IJG‘I%@@ é&&ﬂms iolfhed (bl 6oy, S), 8.21 (1H, s), 8.34

m, 11.17 (111, brs LCVS: Rt 3,17 m.n (98.7
[0025%6 . om 2 11(13\@@2731@9@) ?fm.q_ﬁrep bagtogﬁptgmd are dissolved m the minimum amount

of M%%%h%e@t@ ﬁ%scﬂv@) Eﬂ(ﬂim(ﬂ{eﬂﬁn@ﬁlﬂﬁfc%&ﬂ r@@273mL) m MeOH is added.

razj n- dr 0X forma
After am@ratl%o 7 ?r@ol‘f%%ths S G Fhgi] s e o1 ety
acetatP-Acihphaiep Aoy DM alisng éAd Ofig edfatd disder fuou to aﬁoxﬂ@lﬁ tapél compound

o« pae Al (1788 Ybor 1708 AN, O PUSPENED AN B} 201 .

MsOfT)he om em;k)t; AN$-3 36 EPE NG| DS (251, ky, GL9Q 121, tdy épﬂ-:i ($Hbsy, 7.07 (21, d), 7.25

o) i i ' .
(H, 5753 reccﬁ,p 3dgﬁ §145@h 3 W?)e%@; brs %i gl'f—lss) 13.3 (1H,
br s). IaﬁMBeRttbﬂw(\ﬁWﬁ%) I (PO, 408 i¥eB) 't | mes Wi t h vvat er and

driced in vacuo. The residue is partitioned between

et hyl acetate and I N NaOH and the organic phase is
Comppzinéh 6:01- rid-(#rdFethyl-piver agint hylt rbegxytapingidl . il gdazpfot US-alpyrazin-5-

y]}_th%hmhz-@;%x?ﬁ(gﬁm ﬁn,gpase |s dried over MySO4,
|tered and evaporated gllvethe itle c9n§r
P

Step 1( 1631%"0961 2aé§m§2%f{ { P é’]1§’6‘fzf"d8 Y Wﬂ?f
8(ppm 8.43 (s, 1H), 8.92 (s, 111). LCMS: Rt 2.73 min
(94 2 %9, mz (APCl) 277 (I\/H—|)k _Step 4
(5-Brono- 11, 2, 41tri azol o[ 1, 57a] yra2|n 8-y1) - (4-norph
ol i n-4- ylphenyl )am ne [ QBRA9LA mi xture of
5, 8-di brono41l, 2, 4] tri azo , b-a] pyrazine (123 ny,
443 unaol ), 4-(4- nor li no) aniline (118 ny.

0. 664mMmo1) and N- et hyN&@riEsgpr opyl am ne (116 i,
0. 664mMmo1) is heated Kay'l ux in 2-propanol (3 m)
for 4.5 hours. The reag,ion mxture is evaporated to

dryness and the residue partitioned between
[00254] chl oromeixtmenel &lclitrpme o2 Algiagolol] §-dgyrasipp 2@y gafingnol), 4-(4-

methy"?/g%%m h3- ﬁﬁﬁl@@‘?mﬁﬂlﬂp €1 B4 é hSW@Eﬁ{ol angh Wét@@ins&iﬁép?ﬂarﬁﬂ@ (1.5 mL,

, fi'l'tered and evapor at ed to furni sh the
8.64 ragplh s eried( BEC g2 ronupe! @9 mi-) s 8 gy o regetiop miygyifevaporated fo
drynebsAHIMER , reifie MBI A( RRREh dehldohidhand Hhd v&%.te?STﬁcn&quédﬂ} phase is

emom)twwé Yo% d(%lﬂf@lﬂ%ﬁ?m ERERL g §= a3 P9 gt s MeSO-

filtere(l ARCEap@ahad o Nithish the i€ porfiound (1.41 g) as a grey solid. "H-NMR (400MHz, d-
(4- Mor phol i n- 4-yl phenyl) 15- (1H pyrazol - 4-y1) 11, 2, 4j ui
azol o[ 1, 5- al pyrazi n- 8-yl i afitne

mine




WD 2007/ 138072PCT/ EP2007/ 055246 N-N [ 00250] A
suspensi on of
(5-brono-{1, 2,4]triazol o[ 1, 5-a] pyrazi n-8-yl)-(4-norph

w@' Wm‘.’ssoﬂ' phenyl )am ne (220 ngy, 0.586mo1l), PCT/EP2007l055246
tetratrret%l 1,3, 2-di ob%borol an

DMSQ} m)é’.?i:ﬁ_ S}’fﬁ 54 éci}% rﬁjlﬁlcgfll’)l m)Pﬁ.e ﬁ351)47 @%@ﬁlgg) )187 (als),8’72

(1H, SS301 1, baf)dL S IR 3W7 (@R &Y 6)2ma4aPar) Jegi(v4ayl. of
DMF/ water (3:1) is degassed for 5 mn in a seal ed
tube. The reaction mxture is heated in the seal ed

Step X albeored-hDpkin@ 9 esbixght aciddkigs evaporati on of the
solvents, the residue is collected by filtration,
washed with water (3x) Bod ether (2x) and dried in
vacuo. The crude product ji s\ pupi fied by colum
chromat ography (silica gelg; 4 DCM MeOH) vyi el di ng
the title conpound (76 ng, 36n99) as a yellow solid.
H Nl MR (400MHz, d6-DVSO) S(ppm) 3.11 (4H, nm), 3.79

[00255{111 @mluﬁo@&‘4l%ﬁno—%oph&1egzgca§b% fic Qc)d %23)315 6&%&1) &i)eth§1 3-(37-
dmeﬂ@d_q@nop&py]é&)arbo@gv@s hRiro dfpn(%()ﬁtgg '}0 1731'1;13101} and l(hAqu@»benzomazole
hydra’% 344 et OlﬂL ) is stirred at room tTmperaturf): ffi 2 hogﬁ- ) The reaction
y razin nyl.ami n ria
e R e R e AR T L
tempefaturd Zor I\{Ehmﬁﬁ’cymlpyhmﬁb thed -w)afb} is[ alidéd), 14 Ml deZioh ﬁiuituré aid Y Fesultant

4-(4- et hy [ ]-amn ]

peecinf i S P 5 S TeRE L @gg’%uﬁ%?s.fﬁ e Al agne e

compcdms (snsohmd af @whiCosid( rﬁdg,G’B%st ep 4
usi ng(5-brono-[1, 2,4]triazol o[ 1, 5-a] pyrazi n-8-y1l) 44-(

4- et hyl - Pi perazi n-1-y1) - phenyl kam ne (80ny,

Step D.RERBHNDIT piraideridt /RGN gipraltbir olen L-Bothipheneal cahbeB FaYcid amide
0.412mmol ), Pd(PPh3)4 (0.052mmol) and 1.5N Na2CO3 (1.
lint, 1.65mml) in 2:1 /|di oxane (2.2nm.). The crude
product is purified by SI§ ga gel colum

chromat ogr aphy using 96: 4 ) NH3 (7Min MeOH) and
the fractions containing desired product are
conmbi ned and evaporated t fford the title conpound
(40ng, 47% . HPLC (254nnm)., 2.26mn (65%. WO

2007/ 138072PCT/ EP2007/ 055246 Step 2:

(8- ( | - Aphenyl A no) |
[0025?1 2, 41tﬂ rB(r %ﬁ%ﬁ%} HMAHE b%%gé}gpn S-%g%yr [ dal%'rr@QZ( 1% 3g-’ one 6-34mmol),
bis(phﬁ@@@:@)@l]bprogo[&ﬂZg,o ﬁ20”tnmol) PdClLdppf (0.26g, 0318mol) and KOAc (1.87g,

19. 101[15101 g‘re ng&Fﬂé&’m@ﬂxh&' Q?ré]%))?’%lré&l Vglth% E%Pk 9{[1 'aﬁ& YA Beated at

azin-1 - - phenyl ] -ar ni ne
90°C mwajtt @h‘“-O@B’ﬁli*Fm‘ 56&@%1 Byeeugi e theyre mwafwé betwsgrgethyd acetate
and WS M Pie) aqhébu% &rls é)é‘em}t):d {hfeeStnhek e By 4RQR Fh& MREJRbMEE organic

for 1 hour. lvent is renoved in vacuo and the

phases aze wapged x]sng] lﬁﬁ? ﬁ"?‘@ﬂi thﬁcg}lgg M&SQam@é:lvape@Fegﬁﬁ'he title product is crystalhsed

from BOAGFRERgmaphy(2aB sy, i7vg pwleth L8614 DCM NH3 (7M i n
MeOH). The title compound is isolated (23ng, 609%.
[00253]1 I nmg (0.0273nmmop1) of the free base conpound

Step Jane8d¥-s6BkNg dhipervzinheyRphatriamind /e A rriadolof/E Q6 fGkky-5-yi}-

: ef d. 1 0. di ssol ve) -and 0. 1M net hanesul fonic aci d

fhwph% jﬁ%ﬁq_ hcia%ld%g%%l is added. After evaporation of the
solvent the residue is triturated several tinmes wth
a mxture of 1:1 ethyl acetate-diethyl ether and
DCM di et hyl ether, filtered and dried in vacuo to
afford the target conpound as a nesylate salt (13ny,
99% . 1H NWVR (400MHz, d6-DMS0) 8(ppm 2.21 (3H, s),
2.91 (3H, s, MsOH), 3.00 (2H, t), 3.18-3.26 (2H, m,
3.58 (2H, d), 3.90 (214, d), 6.83 (114, s), 7.07
(211, d), 7.25 (1H, s), 7.53 (1H, d), 7.93 (2H d),
8.14 (111, s), 8.76 (1H, s¥7 9.69 (111, hr s), 10.21
(1H, s), 13.3 (1H, br s). LGvS: R 1.71linin (97.5%,
mz (M) 403 (MtH) +.



Compound 6:
4- 18- 14- (4- Met hyl - pi perazi n-1-y1l) - phenyl am noHl, 2, 41t
riazol o[ 1, 5-al pyrazi n-5- yl1}-thi ophene-2-carboxylic
W?Qﬂ[ﬁﬂ% e Step I: PCTIEP2007/055246
Brono| 1, 2, 41tri azol o[ 1, 5- r/erazm 8-y1l)44-(4-nmeth
yl - pi peraz n-1-yl)-phenyl ramin [ 00254] A m xture of
5, 8-di bronmo-[ 1, 2, 4]tr|azoig1 -a] pyrazine (2 g, 7.20
mmol ), 4-(4- methyl-pipgyaern-1-yl)-phenyl arnine
(1.65 g, 8.64 mml) ang-N thyldllsopropyl amne (1.5
nm., 8 64 mmol) is heat dg U 80C in 2-propanol (50 niL)
for 8 hours. The reactign mxture is evaporated to
dryness and the residue{paititioned between
di chl or onet hane and er. The aqueous phase is
extracted twi ce with divhl oronet hane. The organic
| ayers are washed with brine, dried over MgSOM4,

[0025f] | t er adsugtsicy appbained 1,2 g]tfiarniof 15%ha]pshrerit-8-y1)-¢-@englodHpiglerazin-

o0 oS S5 S 355, NS (O 1 i Mtn

thiophene; 2-@itbdyl{cdbd amjde (30 Idi, ( Yokimel) and@’dg’rh;()qz};ﬂ mg) 64.5AmBd) in aqueous

NaZCCE %7 g%é % ]\%,72 66%0 )';%Jd %/%10%116' 2 ?%}2 SQTL]%ZIS (d'g\:%?sseﬁ’ rfcarS‘§ min in a
reactiogitgg. The tube Br sewterd mﬁut@gmh@@x@mlbb@aw pd0Ze p‘ffrraght d%ﬁﬁf cooling to
room tlﬁpe%g%é% '%heSrQech&ﬂ xﬁﬁtu?J 1s ﬁarﬁﬁ&ﬁ@b&@é&%ﬁﬁ%e@m QA WRerX Yhé Frecipitate

acid (2.0g, 9. - et
i colpiaddy IR ABDIGIGY FERPBIST T PRy M G g vacuo. Tho omade
produdt % d&f}ﬁed 13 cﬁé’am B@bohat@ishhi (il reel YOBDEROHINILH66Y) yielding the title
I a

1. 44g, 3 t
compoa{l @é&eﬂ)é‘%ﬁﬁgg‘gﬁﬂf A )<‘+P8§F§N§#§%§8$t %e&“f% X 61{15&1%#&0 (4H,
m), 3.1554kha), &@qbﬁdd)tmcﬂ@{{aﬁd) ags (A, Blogd, id7s.3rHl 3), §.6 (14, s),

o Gy R NS 1 Pl PRI 1

reactlon m xture and the resultant preC|p|tate is

ected by filtrati on a
compgitd ek Rkl dsyper P haS Bt b B L s
yl}-thnaﬁheaemmﬂﬁxﬁnlmcﬂ amlidb 69, 80/% 1OIStepb:% | 2 yD)-thi
iroxabor ol an- 2- -thio
Step 1 ?fg ol ""f” PR i 2101 O )
10025614 Brono t hi opheng- 24c&r boxyl i caci dam de( 1. Sg 6
. 34mmol ), bi s(pinacol at oydirsor®n (3.22g, 12.7innol),
PdCldepf (0.26g, 0.318tbl) and KOAc (1.87qg,
10 I ' 2
[0025 mft MOl RYE o§u§%?o%et ogﬁéngbgmﬁ@h& h%gﬁt-)(é sBU" gg%mmol) 3.

h nitrogen for m nutes an
hydroxybenzotiiggole. hy'ﬁr?ée Sgett Iomenode dnsthe b3 (3-dimeethymigegropgcarbodiimide

(4.6g, Qﬁ%ngﬂ(ﬁ) ﬂ%ﬁ\tﬂk 7'09151?&1, s&?&%ﬁ;ﬂm@&%aﬁ@@ & ahSurdNBhe %Et?o‘irmmture is

eous er' 1s extracted three times with eth

then coplesk tg 08 awhaqﬁ g hdPABl) Brgdi chp S initErehalshel Rhnperatre

ovemjggktt P Tsb iRt i dehb @ISR Vi QU@ Phe VRN daBelvRViR B0 4G, @flshed with 1N
he title product. is cr stal i

NaFCEr G bt 167 BERICRE ) STPas 7{9@7%%%9“1&7@? concentrated o

afford Ble@fle dompound (3.78g, 84%). HPLC (254nm): Rt 2.46min (96.5%).
418-14- (4- Met hyl - pi perazi n-1-yl) - phenyl am nol -17, 2, 41
triazol o[ 1, 5-akyrazi n-5-y1}- thiophene-2-carborylic
Step 2a%{4H, DT eeamME-ZR] 1 3BPRRCT/ ERRO 4055246 lic acid amide

e jf
H,N o

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

bis(pinacolate)diboron (678mg, 2.669mmol), PdCLdppf (59mg, 0.072mm01) and KOAc (0.714g,
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NH, [00257] A suspensi on of
5-brono-[1,2,4]triazol o[ 1, 5-a] pyrazin-8-yl)44-(4-neth
yl - pi perazi n- 1-yl)-phenyl kam ne (100 ng, 258 nmol),
0" tetramet hyl -[ 1, 3, 2] di oxa- bor ot an-
wf)hz%d'wﬁ 5 %%(/1#%') 1055246

ene- 2-carboxylic acid am de (130 ,

%Wéﬁd&ﬂ (drxaneg( SmbX poreptith nitrﬁgfaofa% ugnumz@mm heated at
85°C Q)denﬁght Mrhe dolveniMs r&n&éma)wﬂﬁld ﬂ%él@hﬂ%ﬂﬁ@ne%/ blatw(egn &Ryl acetate

s degassed .for nun_ in a reaction_ tube.
and “iﬂff% e THeauqoRy Iy m‘ﬁ?ﬁ%ﬁi jeain vty hiotitsaad e OH@B‘P%“&%NC phases
are wiB€d wielrie OfiltereAfthroichQagl 0, Agd B@psraedizhaapas atferd eheltie compound
@lhﬁegﬁ%ion m xture is partitioned between ethyl acetate
ater. The precipitate is collected by filtration
and washed wth mater (1x) and ether (2x) and dried

I n yacu rod ur.i fi

Step chr3o Tat % 68 Zﬁﬁy ezt raazzae 9) - amgﬁﬁﬁﬁéﬂ%%zop {_}J ~a] pyrazin-3-yl}-

thwp’yme?mrh@ykmldqmﬂce conpound (43 ng) as a yellow
solid. "H NVR (400MHz, d6-DVSQ) Er (ppm 2.26 (3H, s),
2.50 (4H, m, 3.15 (4H m \>§9 (2H, d), 7.60 (1H
br s), 7.88 (2H, d), 8.1jS§ﬂ% m, 8.48 (1Fl, s),
8.66 (1H, s), 8.79 (1l1-1 , 9.97 (1H, br s). LQWE:
Rt 1.99 mn (97 6 %, }APCI) 435 (MtH) +. Conpound
9: N
5-{8- 14- (4- Met hy1- pi per agi n- 1-y1) - phenyl am nol-11, 2, 4
1ltriazol o[ 1, 5- alpyra2|n A-t hi ophene- 2- ear boxylie
acid am de Step 1: 5-Brono-thi ophene-2-carboxylic .
acid am de H2N [ 00258] A"sol ution of

[0026B1 br oMphik mmhwﬁaﬁbeclﬁaﬂa&ummgma@uﬁ a£ fes0dt@d fo2 Lompound 6, step 4

r.ox enzotrlazol 3.24 23
using 96mm§~}zromo [1,2 4 triazoio[1,5-a]pyrazin-8- yl)%fl (ﬁy met yl—plp(erazm lgyl) -phenyl}-amine

(100mig; @ah&ama) (53(4405 mhyhmrmm]ﬂmwbdrﬂa{-b@mtmmha@ A-darte@ylic acid

d at
s SEATRIA B AT oy EHLAER oty o,
2. 06133@@1) |ae¢jdlpm@(2 M)a@.ﬂeeﬁ&bd%n ©21h2 mtl)rem,gh@dsiélmb if jpgrified by silica
gl coffiniclfofbutorafilyl i 88 Ak 068 VTN RIR PARK IS ONME LR e il Uinpouna

sol vent in vacua and the resi
(23mg, A% BAMS: Rab Moo (§7:356)1 Ni-NYHOEEOMER dls-BMSE 5(@1’@2 26 (34, 5), 2.49

(4H, nﬁ'af 9@41{4@1, LRI 8, ﬁﬁ"?t‘ihﬁ?r‘%), 7‘.%;5 9 (98 ﬁﬁ) %’Bssﬁﬁ d), 8.10 (1LL, brs),

and conce ed to et
8.38 (%ﬁbéﬁ% E}H( 8, ¥BY, (154%L0Mﬁ3@€1€%mrﬁ97 9’1@ iz @ERDA35 (M+H)',

(96.5% . Step 2:

5-(4, 4,54-Tetranet hyl-0, 3, 21di oxabor ol an- 2-y1) - t.hi oph
Compgwgllg, édﬁ-@@g@yl-,l@l mp@l—é—ﬂ)ﬂ%(4—morpholmophenyl) [1,2,4]triazolo[1,5-
ah“whﬂp@ggh@ Br ono-t hi ophene- 2- car boxyl i caci dam de(0. 5g, 2

426mmol ), bi s(pi nacol at o) di boron (678ng, 2.669mmol ),

PdC124Pf (59ng, 0.072=01) and KOAc (0.714g, WO

2007/ 138072PCT/ EP2007/ 055246 |7. 28moft are suspended

N~

i n di oxane (5nL), purged itrogen for 5 mnutes
and then heated at 85C hi ght. The solvent is
renoved in vacua and t § sidue partitioned between
ethyl acetate and watek, sIl¥e aqueous |ayer is

extracted again with ethyl acetate and the conbi ned
organi ¢ phases are waskedtwith brine, filtered
t hrough MgSO4 and evapdrdted in vacua to afford the
title conpound (417ng, 689%.
[0026% ep5- Tigddba{paurivniyic-ppipped asgigmbthyds hs gdseribvpd &miCompdubd B, step 4
usmg 4] g.‘)r kengl[loﬁ]4]§1a%!)lg rSaaiﬂl pte dé/%%‘lm morpholin-4-yl-phenyl)-amine (0.2g,

car
0. 53mm01) 5-methyl-4-(4,4,5,5-tetramethyl-[1,3 2]d10xab0r01an 2-yl)-1H-pyrazole (222mg,

1.06mmol), and Pd(PPhs)s (0.154mg, 0.134mmol) in 1.5M Na,CO; (aq) (2.84ml., 4.26mmol) and
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NH, [00260] Thi s conpound may be prepared using
nmet hods as descri bed for Conpound 6, step 4 _
usi ng5- brono41l, 2, 4] triazol o[ 1, 5- a] pyrazi n- 8-y1) 44- (4-

W 60%58‘0% perazi n-1-yft-phenyl | - am ne -( 100y, pc@/EP2067/055246

dioxane_ (?%} 5Tl§ r{:aéxfl?nawgﬂﬁl}s Pr'lTﬁ%d tﬁj sificg gel qolumn, c}anﬁ)rr?togrf‘a{)hy 1]1]smg 98:2
and 9P Demamﬁg (:m hmayﬂ)ﬁi):toameothanﬁed@m@me ritfme) 75% 6 mifoiersimdato the
d 4 comj
mesylf( (S@E 11[%51198 égggii)é nhégb%qg%@; I:?ﬁe r'ﬁzw pound
(15mg¢usa4)mleagrtemrsolaﬂ ‘Hﬁ*@/lsdﬂﬁﬂeﬁiz d¢ PSP 8(prive?. 4151316% MsO&ly 2.46 (3H,

iigc r
0,32 B44F v LAl Qb BL724T %’?E’;&%‘? D e i, o3t
(1H, SIZEH@,R@WMLWJ,M(&PCQMWME 999 . 111- NI\/R

(400MHz, 4DMSO) 8(ppn) 2.26 (3H, s) 2 49 (4H m,

3.14 (411, m), 6.98 (211, d), 7.51 s),
ComppugbL57 48/8-(4-Morphalip-4- -p@@yew&ﬂ) 143 41‘8321’5’[]( %ili’yma}n -SSyll-
thmplﬁanég-cg%gyhc%}ld a2 (1H, s), 10.10 AL S) LCMVE: R

9%, mz (APC) ?35 (MFH)'. Conpound

12

545- Met hy1- 111- pyr azol - ﬁg:f”\(h nor phol i nopheny1) -1
1,2,41triazol o 11,5- Moy 8-amne N--NH

.1002611Th|s conpound may.- prepared using nethods as
descri bed for Conpound %@p 4

usi ng(5- brono4l, 2, 41tri a oIo[l 5-a] pyrazin-8-yl)-(4-m
or phol i n-4-yl - phenyft-a e(0. 2q,

0. 53mmoft, 5- net hyl - 4- ( ;5,5-tetranet hylll, 3, 2] di oxa
bor ol an- 2-y0- 1H pyr azol 4222ng, 1.06mmol ), and

[002@ ( EZEE é‘r aétg%)1541§1r?y léeg]aﬂg'ps usmg mct?lod]é as MCSCI\I‘I%G%IS C{ﬂ%ggund 6, step 4
using 20074 lﬁﬁﬁj[f,@@jﬂieﬁ%g@?ﬁ]ﬁ;’&%ﬂ-ﬁ}yﬂ{(@mm‘phol(r@r Bphynyl)Binane (0.2g,

0 53mgR Dol BT ey ) B o S G b G acia  amide
(0.271h 0 efmtnol),gind BA(PFle)t(9-1 Free, ©d Biraraeibin(1358h2:CP; G9 (2.84ml., 4.26mmol)
and dg&%]n\hée{%ﬁﬂn%’] f lIJHJ: QGaEt}JH)% dﬂﬁﬁ%\i al %rt?tﬁlln&d HahvOd PatekMnd ethﬁd acetate. A

oni ¢ acl 398nl) affords
precipitite fissforsdpeleted ys5HF)tioa grmampﬁieé by ﬁlél@angeé Gl chrpmigpphy using
95:5 ﬁéﬁ%@ﬂ 18l %v@"rﬁ%u@é&ﬂmn@ 84]1m(g33'|;’ 49%), P‘EB@IN)R (0Kiz, 4 DMSO)

apon 313 Gk m, 5 By mb 7 0L, 4y O rrd &t 5 ae(By g8 am

s), 8. 6%}\11{ 9), 889 (71 k) §))6 (RN CIRS: 1246k 191. 88), BM(APCI 222 (M+HY)"
Cbnpound 15:
4 [ 8- (4 Nbrphol|n 4-yl - phenylam no)-[1, 2,41tri azol cl1l

Compoda@ PY6aZi N- 5-53&InethPLIGRPAARA--yHN-LOMYThé By fipbidziadTyphenyD)-
[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)-1H-pyrazole

[00263] This compound may be prepared using methods as described for Compound 86, Stcp 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 dimethylsulfozide (30mL). The
reaction mixture is purified by silica gel column chromatography eluting with 7:3 followed by 1:1
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NJ NH, [00262] This conpound may be prepared using

nmet hods as descri bed for Conpound 6, step 4 using

(5 bronmo-[1, 2, 4] triazol o[ 1, 5-a] pyrazi n-8-y1) - (4-nor ph
zﬁwfk@%-phenyl) am ne (0.2g, 0.53mml),  pcr/EP2007/055246

e PR T 8Pyt oxcbor g a2 TR AT,

pyrachPd(3E§?g,3ﬁ4A)IO 15ngy, 0.133mml) in 1.5M Na2CO3 (aq)
(2.84n., 4.26mol) and di oxane (10nmiL). The reaction
m xture is partitioned between water and et hyl
Step 2a6€1-Medyl-IN-preck-pill-8i(e (+-setapiped;in-e gl phewt)eld, 2fyriazolo/1,5-
on and purified by silica gel colum
alpyr fJrébﬁ@%léography using 95:5 DCM Me011 to give the title
conpound (84.1mg, 37.49). 111-NWVR (400ML-12, d6- DVSO)
8(ppm 3.13 (4H, m, 3.79 (4Er\ , 7.01 (2H d), 7.60
(1H, br s), 7.91 (2H, d) ~16-(2H, s), 8.48 (1H, s),
8.66 (1H, s), 8.79 (1H 9.96 (1H, s). LCVS: R
2.61mn (97 1%, mz ( 422 (MtHr .
Conmpound16: 5- (5- Met hy ¥ 1 r%yrazol 4-y1)-N-(4-(4-nmet hy
| pi perazi n-1- Aphenyl) -1 41triazol o _
[ 1, 5-a] pyrazi n-8-am ne
5-Methyl -4-(4,4,5,5-t Ergnethyl-ll 3, 21choxabor ol an- 2
-y1) - 1FprrazoIe [ 00263] Thi s conpound may be prepared

i ng nethods as descri bed f.or ste
100264 ng AMHFORRIIET M bR PrerTye ﬁw%?sc‘g B‘fscr%g Eﬁr‘md 6, step 4
using bi S( Ab-baae[ALa)tHiR[ KalpHaH2 g—yl)i’g&(ml)p;pe@ﬁﬁh%ppﬂhenyﬂ -amine

(132 ?}rg{‘%ﬂplgﬂ%& g;mg—éget%g%{%f te(tram4 Dy Il%,g]%lrﬁxgt( orolz)n Q) -1H-pyrazole

(14 1mgue.6nined), BY(PRY; ), I(Mgg@DSSwdmll)mnd (IEN(NM.’CCQQI &thy 2@'1211111101”) @n dioxane

s amb I el Bl QT pifich b M sl colum chromaiperanhy, gluing with 95

DCM:AER (A én MgORY fobewed by trituration with diethyl ether and petroleum ether to afford the

title ciiz%ﬁ&‘ﬁ_&g%&)%s p§1e JeﬁEJlﬂmPfﬁMh (h%hﬁi@h?b%é?%ﬁ&aﬁi‘zﬁ(m 9),

razol’e .
2.38 SHmi ﬁ;ﬂiﬂfﬁﬂp),/ﬁ Z@H @:y] 30 (lﬁi(ii 18, {%15 Hy 793P ped 843 FH, b s),
8.68 (i %gb%’i‘ sita.éh AhUs bagel, Ql[s} 5- al pyrazin-8-amne

hi’'s” compound nmay be  prepared using nethods
bscri ger&lefs@p 11@% g}gﬁyépt%salt §§%0 methane sulfonic acid (0. 231mL) yields

the tax%@t'c&ﬁﬁo@n@(l@ﬂ@)’ [ICEngs: 4&& ﬁsra.a@é@{)lmé(@cﬂymmﬂ& yl) 44-(
yl - pi perazin-1-y1)-phenyl f am ne (132ny,

0. 340rmml ),
7 om -{3- il 0 L 1
ComSnE Pl S SIS S g 2

alPW"U%sﬁlaWol) and 1.5N Na2CO8 (1.81nl, 2 72mol) in

Step 107050ne-[{ B4 fdzplof TG pfrttifl8-yDr OG- 1rgorfilalih- iy shey)-amine
silica gel colum chromatograp eluting with 95:5
DCM NH3 (7Min MeOH) folloWwed by trituration with
di et hyl ether and petrol _ r to afford the title
conpound (9nmg, 7% as a green solid. 11-1-NWR
(400MHz, d6-DMS0) 6(ppm. 2,27 (3H, s), 2.38-2.49 (7H,
m, 3.14 (411, m, 6.9giﬁi , d), 7.70 (H, s), 7.88
(211, d), -7.99 and 8.4§T@&H br s), 8.68 (1H, s),

9.71 (1H, s), 12.92 andsd2.98 (1H, br s).

[00266] This compound may be prepared using methods as described for Compound 6, step 1

using 5,8-dibromo-[1,2 4triazolo[1,5-alpyrazine (0.5g, 1.799mmol), 3-fluoro-4-morpholn-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 MgSO,, filtered and concentrated
51



[ 00265] Conversion into the mesylate salt using 0 1M
nmet hane sul fonic acid (0.231nl) yields the target
compound (11ng). LCMS: Rt 1.78min (86%, mz (APCl)

Wészﬂ(l B k. Conpound 17: PCT/EP2007/055246

andes i 7 B g0 80 Pty ORI A LV G ok sep iton
furthef furiBea0iom - [AM2 , R4 3t5Manad %), 5- al pyr azi n- 8- yl) (3 fluaro
- 4- ot pho n-4-yl -phenyl)-anine F CO Br [00266] This
conmpound may be prepared using nethods as descri bed
Step 2f B(3-Enpetmapilingthery))15-(&imwepzol-4-yI)-[1,2,4]triazolo[ 1, 5-a]pyrazin-8-amine
- 5, 8-di brono4l, 2, 4IIr|azoIo[1 5-a] pyrazine (0.5g, 1
799rnnol ), 3-fluoro-4-mpho [n\4 yl - phenyl am ne
(0.53g, 2.70mml ), and DI BEAK(Ol 470n, 2.70mol) in
2-propanol (6nL). The reon m xture is partitioned
bet ween 10% citric aci dvagueous sol ution and DCM The
organi ¢ phase is separ and washed wi th water and
brine, dried over MyS Ntfltered and concentrated 51
WO 2007/ 138072PCT/ EP200Y/ 055246 under vacuumto
afford the title conpo ne (697my, 98% which is used

in the next step withodf" further purification. LCMVE:
Rt 3.52mn (98.2% . Step

3-F | : 5. Lod.
onn L U O SOy e
using @emyroui 2. 4¥wiyzolnd], ?fﬂbprame@ -yhgBilgoneeit theypleliag- vépkeayl)-pee (100mg,
0.254 61%J QQE'E ‘32 Q:Eaﬁzj ?f L8R, ﬁqjoﬂa{ﬁdrs‘lgn 2-y)-1E pyrazole (99me, O.51mmol) and

riazo ra2| y1)-(3-fluor
Pd(PP@M?mg A mmpmnwsz@q@ﬁ%@ 35;# ddloxane 4mL). The crude

materif- 1@&1@‘&%&@ gel colzmn chromato p elutmg with 98:2 DCM:NH; (7M in MeOH)
455tetrarrethy| %m f orolan 2-

and bwélgog RWitodiFy! o % Sapgeiog m}ﬁﬁ Jastg, Bise).
lﬂm@ﬁamml d-DNISA) &M@MH(&) &619L(4H,2mp3miﬂ tﬁﬂd9 (1H, d), 8.06

n, s T s 3&&%%8@%?@&&”@&? Ghs LEulth B S R g . Loms: xe

2 83mBEQMNHR - (ARtH) B3 INBOHD)'.and by trituration W|th di et hyl
ether and petroleumether to yield the target

conmpound (43ngy, 44% . 111-NWVR (400VHz, d6- DVS0)
6(ppm 3.01 (4H, m, 3.79 (411, m, 7.08 (111, t),
Compgmigol % BHE-(tH-Pygwzalet-YItHi,2, diriazg o] G-almyazin $-viagmimg-2¢ 1 H,

Iﬁn@ﬂn&é—H s), 8.79 (1H, s), 10. 03 (1H, s), 13.3
o iy '} LCMB: Rt 2.83min (99%. mz (APCI) 381
Step 1 { MBmma -/ 2, 4]triazolofl1, 5-afpyrazin-8-ylamino) 22 morpholin-4-yl-bénzamide

0. NH,

S

N N

e

Br
[60268] 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, 0.90mm01) 5-amino-2-morpholin-4-yl
benzamide (299mg, 1.35mmol) and N,N-diisopropylethylamine (0.24mL, 1.35mmol) m 2-propanol
(7mlL). Trituration with PrOH and Et;O affords the title compound (273mg, 73%).

Step 2: 5-(3-(1H-Pyrazol-4-yl)-[ 1,2, 4]triazolo[ 1, 5-a]pyrazin-8-ylamino)-2-morpholinobenzamide
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Conpound 19: 5-(5-(1H Pyrazol -4-y1)-
[1,2,41triazol o[ 1, 5-al pyrazi n- 8-yl am no) - 2-
nor phol i nobenzam de Step |:

WéZ({O ghﬁmnl |, 2,41triazol o[ 1, 5-a} pyrazi n- 8- ylpafiiueeie7/855246
nor p/iiw I n-4- yI benzam de,, 0268] Thi s conpound may
be prepared using nethods |as ggi%cri bed for Conpound
6, step 1 using "
5,8-dibrono-[1,2,4]tria 1, 5-a] pyrazi ne (250ng,

0. 90mmol ) 5-ami no- 2- rm))b/ i n-4-y1 benzani de (299ny,
1.35mmol) and /V,N-diifs gpyl ethylam ne (0.24n, 1
35nunol) in 2-propanol ASL). Trituration with ~PrOH
and Et20 affords the t e conpound (273ng, 73%.

St ep 2: N-—NH

[00269])” am(ﬁg; (I::%{pgé?dlﬁﬁzgq B ihapaed bt nder CdeberedioP ¥hhaua £ siep 4
using 28Q7bb3R07 2R{RABRROOTpRoERE GlatialD-2-niitlif-O9 PG} aflides  (140mg,

o33 B s Trope B EAEbhen T3 NRaAE GSRRL ') o
Pd@Pﬁ,)4(@srhg,mm3ﬁ1ﬂnpa ] LM &z2000[aty) B-%ppy) read idivx@ey(B 4ftio) T crude

ey R el i £ AP TR Bl MO gy S o

97:3 theaﬁi)ﬁ @CMLHHnﬁM m I\&ﬂiﬁm yffoahdic g PRIy o g@hﬁe sold (40,53, 30%).
M%%%ﬁﬁﬁ?l af’he cr u%@é“ﬁé%m%f 378 14}9%31‘) 283@91 Q’J' ‘?’2@(1@1 m), 7.54

teri al puri f [ica
(111, be gl B8 O (Ghreltlo §1280H: sbISFOi(HG cmw @@Wﬁ%@%’é D 5% (1H, s),
t oy L3 in MeOH) to
133(%?%)}5 df@ﬁ%%%g%%ﬂ%%%p@%b%/ as 21 V\:h(l t%M;ol id (40.5ng,
30%9. 1H NVR (400MHz, d6-DMS0O) 8(ppm) 2.96 (4H, m,
3.79 (411, nm), 7.28 (2H, d), 7.45 (1H, m), 7.54 (IH,
Compbﬁncﬁzbh 488- Q12 M AP nbliddetheck)pheByl RningH,2, 4driaz@08 B3-1) ik dzin-5-
: O(jj‘)Q; 69 Hdbr s), 8.78 (111, s), 9.98 (111, s),
yDthiopheng-Zarhoxapidesy ) ovs: Rt 2. 23min ( 96. 9%, Trilz
(APCl) 406 (MtH)+. Conpound 21:
4-(8-(4-(2-Mrphol i noet ‘bhén i no) 11, 2,41triazo
| o[ 1, 5-al pyrazin-5- y& hene- 2- car boxam de NH2
[ 00270] Thi s conpound y be prepared using nethods as
descri bed for Conpou

NHz

100270} This compound may be prepared using methods as described for Compound 6, step 4,
using (5-bromo-[1,2 4ltriazolo[ 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, 0.537mm01),7and Pd(PPhy), (78mg, 0.067mmol) in 1.5M Na,COs (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 iz 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 (1.1385mlL)
affords the title compound (50mg, 95%). "H-NMR (400MTz, dg-DMSO) 8(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 ), 8.02 (2H, d),
8.11 (2H, s), 8.48 (111, 5), 8.67 (1H, 5), 8.82 (1H, 5), 9.91 (11L, br ), 10.09 (1H, 5). LCMS: Rt 1.98min
' (97.7%), m/z (APCI) 466 (M+H)". ' '
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usi ng(5-brono-{1, 2, 41tri azol o[ 1, 5-a] pyrazi n-8-y1) 44-(

2- nmoi phol i n- 4- 34- et hoxy) - Phenyl | -am ne (113nyg,

0. 27mol ),

5-tetranet hyl4l, 3, 21di oxabor ol an- 2-

ﬁ”r(-’u‘fl’flg’f"gzar boxani de (136nmg, 0.537mol), and F}ydé%’f-‘;llwg sase

(78mg, 0.067mmol) in 1.5M Na2CO3 (1. 44naL, 2.16mmol)

and di oxane (4. Sllﬂ)lf"ﬁ The reaction mxture is purified
Compoynd 23: T&-(Erél-Mosphiptinoctirpirhens frugsh L b itinaelp - rygzing-
yl)tmm@mr(,ggy;ﬂ,& MeOH) to yield the title conpound

(65nmy, 52% . LCVS: Rt 1. 98rg|n (98 9% . Conversion

into the nesylate salt ng g~ 0 ¥IM net hanesul foni ¢

acid in MeOH (1. 1385na afforo“sffhe title conpound

(50nmg, 95% . 111- NMR.£400MHz, d6- DMSO) o(ppm - 2. 37

(3H, s, MsOH), 3.21- 4}(611, m, 3.76 (211, t),

4.05 (211, d), 4.40 (ZH "m, 7.09 (211, d), 7.61

(111, br s), 8.02 (2#¥13s d), 8.11 (2H, s), 8.48 (1H,

s), 8.67 (111, s), 8. 1H, s), 9.91 (111, br s),

10 09(1H s). LCMS: Ry “98min (97.7%, nilz (M)

6 (MtH)+. WO 2007/ 138072PCT/ EP2007/ 055246 Conpound
[002721]2 This compound may be prepared using methods as described for Compound 6, step 4,

using 9- ( 8@(&0&@[1"@4]@#&%1%1@ 9%@%)1)8%}9@;& ﬁf&lplﬂgl)ﬂ 4l§z1re2ho44§n)t§hle1%i] ~amine

ol of pyrazin hene car boxam de
Ulgﬂ{gooz@z%%fﬂﬁﬂl)s c@%‘&:%d"“ﬁﬁ’ﬁmﬂél @Eﬁ)&?@aol@s%-% Tpbrsdsaexamide
(142n3e8661hi6ly] 4o PdCenpOWiche50. oahlﬁa) 4n 1.5M Na,CO; (1.5mL, 2.24mmol) and

P AL RN T T SR

97:3 ICMBE0IM ;i ;n MeOH) to yield the title compound (33mg, 25%) LCMS: Rt 2.66min (99%).

com 4 A T 1 R A E g s

ftle crbmg} (20n@ Retipl Y- “NMRI(4GMITG 2COBISO1 ) >3] GHIROIPHARDS (2H,

m), 35(?%?@% &fs E‘FQH Hﬁs @?ﬁ@bh 2, 2Ei‘y£ﬁ%'°}ro§ dif d%l’}rsll (gj‘;%gﬁjyv 87 (1H,
d), 7.99EMISNHB II()?EMh AEMaGHS- 3ﬂ©1f$s|8b8§4 {lies)t 992 @Hebrrﬁpdgﬂli(iﬂ 5). LCMS:
Rtlggﬁﬁmgt}%S (AR&YR6 (BB, 66m n (99% . Conversion into

he nesylate salt using 0.1M net hanesul fonic acid in
I\/EOH (O 569nL) affords the title conpound (24ny,

Comm/géiﬁ I11-NVR (400MHz, do- DVBO) 8(ppi N

3: (£ Mygpholipr4 mphetgfl)gé-@l-gﬁrﬂ(gg Y2 ﬁmfgolélé,ﬁ-a]m)ramn-s-
yll-anéindd5 (2H, d), 4.40 (2H, m, 7.09 (2H, d), 7.51 (1H,

05 (3H, m, 8.11 (1H, br
Step I ;Cﬁe)@"”?ﬁ”’(@’ﬁ?(”]};fjl) Q%P)éflfz"?ﬁH s), 9.92 (1H, br s),
10.21 (1H s). LCVMS: R 1.88nmin (98 8%, nfz (APCL)
466 (MrH)+. Conmpound 23: 'V
(4- Mor pholi n-4-yl - pheny1l) - (211- pyrazol -3-y1)41,2, 4
1triazo|o[15a]pyrazin 8-~yll-amne Step I: 1-(Te

hydr o- pyran-2-y0-1H pyrazole 1002721/ H Pyraz
10027807 3 A8y} 3e. O e A rseiidin g AT DT o a2

in the (pABenéd 8f 2 Cat=3ARRudnouht LI tTIFA ENBELNGBmON. Fhe Ahod tnhiure is stirred at

95°C f?rs lg{lll%sr %EHI F% tégxd%ﬁn%}lecé.\s%%)(o %%g Saﬁﬁé 50 g?r? 152( rteIlilngved to give

the titju@mpbed d4sd Brgwhald (8320995 whik) is dee is eevint stys without further
em)ved to give the title conpound as a brown oil
.39, 99%, which is used in the next step w thout
further purification. WO
2007/ 138072PCT/ EP2007/ 055246 Step 2:
1H Pyrazol e-2-boronic acid HO ,N HO [00273] To a
cool ed solution (-78C) of
1-(tetrahydro-pyran-2-yl)-1H pyrazole (7.6q,

purific (1
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52mmol ) in THF (50nL), nBuLi (33nlL, 2.5Min hexane,
82 5mmmol ) and triisopropyl borane (12.7nL, 55rnnol)
are added dropwi se maintaining the tenperature at
2&9138 ?e reacti on mxture is stirred at - 7QgT/apbeod03246
en all owed to reach roomtenperature over
Sfepzétl AT%’VC nchi ng the reaction with 2M HCO ,
t he solvent is renoved iy Vv 10 and the pHis
adjusted to pH 6 using 1MB GH A precipitate is
formed, collected by filt?ation and washed with

l an ole
[00273! UeNg, ge{‘%& r QhELM RSl of Titd Ja}d | SRantd- p?u@lp!;w le (7.62,

acet ate fords the target conpound as ‘a e _sol

52mmglp iy FHEAGHIL), b (FnlygetMi heﬁ?éeﬁn%%ém%?lé ﬁn%t%lfﬂﬁmpyl borane
(12. 7[[ILU Bgﬂﬁ&?’]ﬁb‘ hddeil GRPHRE maRfafih 3he temperature at -70°C. The reaction mixture is

ol in-4-yl-phenyl) - razol 1)-11.2. 4
sired i 1 10 dpropre, a gy e 1%“’%?1 # Sk éf‘éﬂpe’-’amfiy Qe hogjs. . After
quenchily the fadtiok dhth BM\Hbf[hieSsol@@jﬂEthﬁ(dfemﬁzyvabe: 4o @pail ki adissitadgo pH 6

d b t
using él\’lég%(ﬂ%[ % ?rezeﬁ%%cét%: ési quy céﬁeg?giﬁygﬁzl‘?anmg e ﬁheﬁ:{%ﬁxgﬁlﬁene and
petroldufi éthey. 11)ﬂtmh'ﬁmy\kﬂlth etyli aaaaté 490udy) the Gar®6 ?mrpﬁl,l)ld as a white solid (2.7g,

razol.e- ron 535mmmo1l),
48%), E@%Er‘fﬁ% §e’8 ste{y@go%hﬁ&ggﬁﬁﬁg%m (88ny.
0. 80nmmol ) |n DNF (2mL). The reaction mxture is
P G.dy aziO8-ylf-amine
St 3 P P R B U e
NaHCO3 sol ution and extracteg W th EtOAc (4x) The
organic |layer is washed wetp"water, dried over MySO4,
filtered and evapor at ed,y fford a crude product
that is purified by S|IUQ%NgeI col um chr omat ogr aphy
eluting with DCM foll o 96:4 DCM NH3 (7Min
MeOH). The title conpou |s i solated after
trituration with dieth I*E'ther (12. 4ny, 13%.
Conversion into the nesylfate salt using 0 1M
This cOBpNADBEHbS REatedaGing meBoddbe Héscn‘t@d B3 423np@mih)l 6g4tapels udikpes-bromo-

1 24%&%6)a?%-yﬁ%ﬁ%@glm%ﬂ) -amgleli(l.)(%zﬁ G 367mmol), 111

pyrazdfe Bhorhdid heidNsOmg,. 0.43 Jndhdl), PAd(PPE:)2 B3 EHO.0fphmoly . 08 NagF: (83mg,

0.20mpbD i Q@&n (%mf('kg 715%(%&0 6%&@35 élg ig%ﬁ &\%Jiél’an(?gm‘re& 69'[\14?0"0 for 18

hours.2 8 fterdeopBag( the (m(izqis@ps dplgtecbwy{ﬁeNaHCOg solution and extracted with EtOAc (4x).
The ox%gﬁigaﬁ?lg Qf G M drkekd (%reﬁﬂlgﬁd) AZRLQL shd Syl 3Zhfrda crude

i ophene- 2- car boxam de

produ2 04 s BBPS thepgeicwmwzwamwhﬂﬁmwﬁww followed by 96:4

DCM SRR 9101\/15@%) B&e ﬁﬂ@&ﬁ{feﬁﬁu&sa&edrﬁ{eh@ﬂﬁa@ﬁ Wit SitethyDediekr (12.4meg,
for Co

13%). U§PW§§1°B Ingﬁgael\{pctsglatcz @alf g%(bwlr?ﬁt}ﬁéersgﬁqnﬁ afl%/q())%%ﬁlr C?r0r:|44211nn’_101)
gives %e )eékgeflém%o&lht(ml@gz 9l %] THoAR PI0RIEIZG, SNES0 ) Beppnd) QOMREL s, MsOLD,

3.14 (ﬁH(ra) a%@ o T4 72108 3 di%8 b Wof ZhUIS: 1578 Hilp®: 792
(1H, sphenss: Rt Zashiaxamsdemt 1Roy363qMA8H ol ), and Pd( PPh3) 4

(69mg, 0.059mmmol) in 1.5M Na2CO3 (1.28m, 1.92mmol)

and di oxane (3.84nL) The crude product is purified by
Compdithd 28 zg(ﬁL@@Isumfopglpi[xermtregylmhyylmmoHﬂg MWIMWD-S-

;xm@ /Min MeOH) to yield the title conmpound

ynﬁ“?é§m}_ag ﬁ?%gé a pale green solid. Conversion into

the nesylate salt using 0.1M nmethanesul fonic acid in

MeOH (1.47mL, 0.147mmol) followed by trituration with

DCM and di ethyl ether, affords the title conpound

(67mg, 98.5% . 111-NWR (400MHz, 4DMS0) 6(ppm 1.35

(611, d), 2.34 (3H, s, MsOH), 3.00 (211, t), 3.22-

3.25 (2H, m, 3.56-3.61 (3H, m, 3.89 (21-1, d), 7.09

(2H, d), 7.60 (1H, br s), 2597 (211, d), 8.10 (2H,

s), 8.48 (1H, s), 8.67 (111, s), 8.81 (111, s), 923

OL br s), 10.03 (1H, s). LCVMs: R 2.13nmM (98 4%,

mz (APO 463 (MtH) +. Conpound 29:

5- ( 8- (4- Mphounophenyl ami no) - 11, 2, 41tri azol ol |, 5- 4Pyr




usi ng( 4- nor phol i n- 4-yl - phenyl ) - (5-tri butyl stannanyl[ |
,2,4]triazol o[ 1, 5-a] pyrazi n-8-yl)-carbam c acid
tert-butyl ester (137ng, 0.199nmol),
3 =f Ur an- 3- car boxam de (76ng, O0.4nmol) paikr2007/055246
W@é@%@% (23ng, 0.020mol) in (1n). =
Purification of the reaction ';Mjre eluting wth
98: 2 DCM MeOH and 96:4 DCM N.- 13 (7Min MeOH) affords
the title conmpound (33@3%. WO '
2007/ 138072PCT/ EP2007/ 865246 Step 2:
5- (8- (4- Mor phol i nophenytam no)-[ 1, 2, 41tri azol o[ 1, 5-al
pyrazi n-5-ylifuran-3- amde ro NH, [00276] A
sol ution of
[ 5- (4-carbanoyl -furan-¢-y1)41, 2,4]triazol o[ 1, 5-a] pyra
zi n-8-y1]-(4- norpholin-*4-yl - pheny1l) - carbani ¢ acid
tert-butyl ester (33nmy. 0.065mMmmol) in a mxture 1:1
TFA .(2nL 2 drops of water), i.S stjirre
100278 e St i R o Rl g pe b oo 6, s 4,
using Na2G080- M 6AH e0pppipib&adis 1 fhpymdah 3-dbl11 23 trenldhi, 5-a]pyrazin-8-amine
filtration an i ' ;
00mg SRR ¢ R i 1 Blopa Pk By B e 2 pgramice
(12 1mgoitound), imed PEBPtal d6P(z2 0999 mme)in 1.8dNeeF Qi Gredmbt b9%pmol) and
- e gl ' ekl doRitinCh@frbathgtaBhy eluting with
dioxafEEALD &%Ezﬁlﬁ%ﬁ"ﬁyﬁ%% b o i gty el
DCM 300943 DEVANY

191y,
ipAGSNIDo ighl /ey cospalam(ﬁ%ggél‘%gﬁt a gale green
solid. MeBkkrsion - id8 thé Iiksyld® sa1B uSidg 8.180 nlethihesifonic 7aciiBin( R6DH (1.47mL,

d), 7.36 (HT, br.s), 7. 1 . 7.95 (.3
o.1¢7ghiy irad iggiion i M shd e, il U i Ghipgpund (67
98.5%0). THINMR) (400MEMS - 1RV S3) §@peN1. {PG@HOYN 2.34BH, {, MSDY) 408 (21, 1), 3.22-

MtH . Co und :

525 (. L3Nt QHOR ASG g 0 -7 L F Do G151 CHL o
8.48 (Y, lsRRI6N{ B, ¥), 3.85(1'&10;@)949.231(-1]1;1 bxgmeo.pmg?ﬂ 9 l_JIEMg: R]::tdmﬁmitr(&SA%), m/z
r epared using nmet hods as descri be or

WC@%@E“&Q@, step 4

usi ng(5-brono4l, 2,4]triazolo[l,5-a] pyrazin-8-yl)-(4-m

r ddzd- vl - - anj-na( : 7 -5 -3-

R T i (b e SO s €t
carboxdmjder 0- 1 soi ndol -1 -one (see description for Conpound :

I ( el 1 1, 4305, BRI Ain (SO L lGn orPh A A Dphenyl)-
Step Il?ﬂ?néui%ﬁgrgccgg?l 1’2.%) cgnd {i})l}oxarfgd ]( ﬁfgnrrggh shpheny)
carbapigaciitg bl 515y silica gel col utrm chr omat ogr aphy

eluting with DCM fol | owed by 964 DCM NI 13 (7Min

MeOH) affords the title compound (0.895g, 799 .

11-1-NWVR (400MHz, d6- DM@O) ppm 3.12 (411, m, 3.79

(411, m, 4.51 (211, s), "7.01 (211, d), 7.84 (1H, d),

7.92 (211, d), 8.01 (11 ¥, 8.09 (111, d), 8.23

(1H, s), 8.72 (111, s), .N?3>(111, s), 10.02 (1H, s).

LCMS: Rt 2.51min (97.8% )\ mz (M) 428 (MH) 1. WO

2007/ 138072PCT/ E1' 2007/ 46 Conpound 34:

4- (8- (4- Morphol i nophemy{'am no) - 11, 2, 4] tri azol o[ 1, 5- al

pyrazi n-5-34)furan-2- catboxam de 0 100278] Thi s

IOOZﬁg :rp ch ﬁ_l'glé g?a%pogt?d xg{we ap&e%gﬁg Isu%,}lggqmgﬁotdp gsddcésc%%e(fj‘r%ls égﬂl&ﬁgd 35, step 3
using ( 5- roorpliolin 2,ylkplieny rzsotibiylsBamyi T, A lninzelofl Byalgazro$-phoarbamic

o lin-4-yl-P 1) ~ adH 78 _9121@%‘559,__ | :
acid "?fft%’,u?,l §,St§r- Fl g? %%n%?%?ﬁ"{)( 3 gi cli oxabor ool)xg%l-d%-_(; uglgdr%%%?n and
Pd(PPhga2Box,y0.026muel) ih BMFdém.1 ODagication SekerEsRgtion xgure eluting with 98:2
R - gﬁ%ﬂﬁ RATEY arh 68hd, 33%).
DCM(NT&Pan%%)%Zl 8nmo ,E)ﬂ\gnd di oxagﬁgs%lg?i%%% (r ea%ti o)n
m xture is partitioned between water and et hyl
acetate, the title conpound precipitates and is
collected by filtration. Pdbification of the solid by
silica gel colum chromatography, eluting with DCM
and 95:5 DCM NH3 (7Min MeOH), affords the title
compound (42ngy, 65% . Conversion into the nesylate
salt using 0.1M nmet hanesul fonic acid (0 82nL) gives a




Compound 35:

6- (8- (4- Mor phol i nophenyl am no)-[ 1, 2, 41tri azol o[ 1, 5-ah

wrarin-5-31)-3, 4- di hydroi soquhmin-1(2H)-one Step 1:

wb3 hgﬂpil,Z4Jtriazolo[1,5-a]pyrazin-8-y1)-Qﬁnm§§mﬁﬁg5M6

Step 2&8—@% 90_{%?9 1?1%/&]]%78) %t?o?nr[ﬂb,gf]tggzlog[},f—gjpjpr%;ix-liysﬁtgaen[,?—ca?goxamide

5-bronn[1,2,41triazolo[1,5-a]qyrazin-8-y1)44-(n0|pho

i n-4-y1) - phenyl kani ne (300agN..0! 800mmol ),

di met hyl am nopyri di ne (10 0.08mmol ) and di-tert

butyl dicarbonate (523ng" 2. 4mmol) in dichl or omet hane

(5ml) is stirred at SOCNGIMEpight. The reaction

m xture is partitioned en DCM and water and the

organi c |layer is washed }}h IN NaOH and brine. The

organic layer is dried r MpS™, filtered and

concentrated i n vacuoo afford a crude conpound

purified by silica gel &8l um chromatography. Elution

o0t % SRR P Sy AR 35

morplREOF/yLRASOYRRAHRIEPRADZ-6GB46r Sty 0D65mmol) in a mixture 1:1 DCM:TFA
-.Mor I0s 4 - (D=1l SLRRNAHAY;

(sz)t( (rﬂidgog% F%\g%t&g lséfl%%/({r%tz)?%ﬁy%%élr -C géljb%g{rﬁ\ﬂg ' gci dt e%ltjr%fb%% ;ffll A0, 2

precipiigt sriomed0RBQETbY dlvedol and Wasied @)th seien dicthi! @her and petroleum ether.

After &?&1@ Ef?c{épificgnm% bl oGt it isdtafth m%,zkﬁﬁ)s C¥idders{oft into the mesylate
mor phol 1 n-4-yl - phenyl)-carbanmic acid tert-butyl ester
st ur A oA i 1F MG (L) islpadbeHssampd (19me, 100%)

IH-NMREMOM HESNES) HihaD. 96 [9e si MsTir 360 (81, 3.82-3.89 (4H, m), 7.13
1.56mmol §, and after 5 m nutes stlgrlngI trlgyg%irln

(2H, Qi 35 b 60 780 (114 5 GANGH) ™S L Hd): SHASELShESH il ). 1017 (1H,

s). LOMSX RUS 60rhifi (Sldos)! 24 (tch 43@ven™. 15 minutes and at room
tenperature for an additional 15 mnutes. After

renmovi ng the solvent, the residue is purified by

Si || I I chr onat o h | uti wi.th 5. -
comppied §F s P Rep SRR A2k By Yho S yioindolin
one petroleum ether:ethyl acetate. The title conpound is

i sol ated (105rng, 20%,~Step 3:

(4- Mat phol i n- 4- Apheny1) -{.15- ( 1- oxo- 1, 2, 3, 4-t et r ahydr a

-isaquinoIin-6-y1)-11,2,4ilﬂiazala[1,5-

al pyrazin-8-ylJ-carbamc acidtert-butyl ester

1002811To a degassed sol uti

(4-nmor phol i n-4-yl - pheny1) - (5% +Buty|stannanyl-

[1,2,4]triazol o[ 1, 5-a] pyrazi p~8-yl)-carbam.c acid

tert-butyl ester (100ny, 0.1 ) and '

6- br onp3, 4- di hydr o- 2H i soqui n®l pn-1 -one in DVF (1nl)

i s added tetrakis(triphenyl phbsBhine)pal | adi un{0)

7nmg, 0. 015=01) and the reactio I Xture | irred . -
(00277} GO 150 SPRIGRL R RFTSrB U AP RE SO oo s, sep
using V ﬁc UBbrdmtuel 1 ngi:iiﬁhdlﬁy[i,Sa]pyrﬁiilﬁ-B@@—(byuoaihbiirleaygédenﬁ)eﬂmhm (1.0g,
chr.omat ogr El uti ith 1.1 L
2ot otry s atsra S R o bR aL P oo (o
descriptamgfet CoapmpodiTRl (h83ga4.9bhihavagbPd(RPh)3 0]z, Byagmol)3n éFM NaxCO;s
043000 e 10000 PG o g oo crogpogaty sty g b
follower sk D EVENT1 (TMBTAMEfD R oSSR SRy TISR T (HE o SN E-NMR
40onEeD) &L BRED] 3RGT) ERZ08Y /9324 64m, m), 4.51 2H, 5), 7.01 (211, d), 7.84 (113, d),

7.92 (21, d), 8.01 (1H, s), 8.09 (15, d), 8.23 (1H, s), 8.72 (1H, s), 8.73 (1H, s), 10.02 (11, 5). LCMS:
Rt 2.51min (97.8%), m/z (APCI) 428 (M+H)". -
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[ 002821A sol ution of
(4- nor phol i n-4-yl - phenyl ) 45- (1- oxo-1, 2, 3, 4-tetrahydro
-i soqui nol i n-6-

w?%o?ﬁgs%vf'] triazol o[ 1, 5-a] pyrazin-8-yll-car bmmmssuﬁ
er

Comnbend 1 s e S BB T ety Sl fon 2
carbokgper at ure for 2 hours. The solvent is renpoved in
vacuo and the residuepartitioned between ethyl
acetate and sat. hbTMéEk (aq). The water |ayer is
extracted with ethyl acetfatg (2x). The organic |ayers
are conbi ned and evaporated tw afford a residue
purified by silica gel colu romat ogr aphy el uting
with ethyl acetate. The title ound i s isol ated
(18nmy, 75% and converted intfo the nmesyl ate salt
(16. 6ngy, 97% using 0 1M netdignesul fonic acid
(0.317nL) in MeOH. '1-1-NWR <400M-12z, d6-DVS0)
8(ppm 2.36 (3H, s MsOH), 3.04/(2H, t), 3.21 (4H, m,
3.47 (2H, t), 3.83 (41, m, 7.11 (2H, d), 7.95-8.02
[002765 H, njhis un@Buridinay, begyepaigd Peing methods s desqibgbloy Gampoupd 6, step 4,

usmg CO Squ}{‘g g? 4]&19&)][311 g afp%zﬁo@yl) (mlﬂorﬁlﬁﬁlgh-)yl ﬂlﬂegylf Mg E. {78mg,

0.16mgoh) 8-{44.8,4gmphdpl:p Bldjsephertian 2yl frprietiyhcariontsjd pidg (100me,

034m%$gfdn@§ b, (Gomt, Qﬁfz%hcny]ﬁ 1. 5)(/1 mﬁog agati iaalt. @Eﬂﬁn&) and dioxane
I'S conpoun ar e

(3mL)g o Tleey feptign Wm%dﬁﬁﬁf}ﬁ%}l% be@vle ater % é'ltl%}l nagetate tﬂe uﬁe compound
prec1pﬁ§d:§1 gad RE QoBecld ( 6y (ftrdtisRPr (B@Mﬁcah(me A Zhd) sdlidy rbpyfﬂlddl gel 3column

chrom&%my e utfillgl 4 Ihaﬁ&l&%ﬂl& 9? 5 %JCQ\X &?IZI ﬂ/[ & ﬁnbﬂ? affords glé tlgle compound
(42mg5 65%) %@v&smleiuroam inlagyladel saB  12ihgl 0 d Ml hakautforde yaid (OR28L Y gives a

B N T

ds-DMBTY squmxam@(z,ﬁzs MspH) PurBE.07T0dti o 36V (481, m.ceP g, bc @9!- Mﬁw(lH d)
| |
17 G AER SRR WP ArEsLD, BB AL PUERLDle Ak w2 i

(98.1%0mBEYPCH 39 (MifiDGh i s converted into the nmesyl ate
salt using 1M wethanesulfonlc acid in MeOH (0 77nL)
After trituration with dieth et her. and

Comypopnd 35: oiffétiraphainpghsngamipo) L%"lgwwwléoalweay-s-ﬂ) -34-

dihydrdeckublb{@APMaz, do- DVEO) o(ppm) 1.35 (6H d). 2.3

Step 13wl (g eolofh s altpragr Dol AT P -<Bhami o et
butyl ks, d), 7.85 (HI, d), 7.95-8.01 (3H m, 8.10 (114,

d), 8.24 (1H s), 8.72 (114, s 8.74 (1H, s), 9.27

(1H, br s), 10.07 (111 s). . LEMB: Rt 2.93min (97 99,

mz (ES) 469 (MI-H'. WO

2007/ 138072PCT1EP200710552 Conpound 37:

{545- (111- Pyrazol -4-y1)y1 fB,41triazolo[1,5-a]pyrazin

- 8-yl am nol - 2- nDrphoIin enyl | met hanol Step |

(2- Moi phol i n-4-y1-5-nitrd&-phenyl)-net hanol 02N
[002#@0284]AT0 séutfoROl &d € BfanoTPUlttigAalopf, 5~a]pyrazm 8-y1)-[4-(morpholin-4-y1)-

2-nor phol i n-4-y1-5-nitro-benzal d
phenyd-zgopr0ymE ) MBS eﬂ}Y?méla’a@ade‘frﬁagEﬁl (B %%‘@‘} ang di-tert butyl
dicarbd@4s! (mbﬂlg,m&ﬁmr(ﬁ@mﬁ‘dﬂ@d’ﬂhm Xdnily & siiBedsiti I0P@ oveatight.0WhR reaction

. tenmperature for Adte uenc cty
“mm¥ﬁ¥ﬁmﬂHTﬁ?%aWﬁ@I§gp %F@?E ré%%%T Q vacﬁ%ﬁgﬁd Eg%&ﬂ{mm
brine.l @5¢ Gigidliags 6d dried over ME$QY fibaet atdezomwutramlszh edcupite Rfford a crude

bri.ne e ani er.
compPHFRHIH Sri0on B A ene by i e MIBA oM MO yields th
title compquodi (342108 P8 ) LCME RS B -45miny888%)-n t he next step

wi t hout further purification. 002851To a sol ution of

(2- nor phol i n-4-y1-5-nitro-Menyl ) - met hanol (870rri g)

in ethanol (40nL) palladi um hydroxide (87ng) is added

and the m xture is stirred in a Parr-apparatus under

hydr ogen pressure (10 bars) for 4 hours. The reaction

m xture is filtrated over Celite 521, washed with




Hpl CO 1002861A sol ution of
(5-am no- 2- nor phol i n- 4-yl - phenyl) - met hanol (640ng,
3.07mmol ), tert- butyldinmethylsilyl chloride (509ny,
: | ) and i m dazole (250ng, 3.68movl) i
ngﬁ&{ 7% ormam de (20nL) is stirred at roomr}CT’EPmmmssz“
tenperature overnight. The solvent is renoved in
Step zvapcM&»pm& iﬁ@h&@ﬁi{ﬂ#@um{ahmym @d]zh%wﬁmg(waeﬁz saradmbamw
yl acet ate e organic layer 1s washe
md“BT" “ried over MySO4, filtered and concentrated to
afford a crude product. Purifjpcation, using silica
gel colum chromat ogr aphy, mting with DCM fol | owed
by a 95:5 m xture DCM Me( affords the title
conmpound as a pink soli ,I\(raQOrTg, 27% . Step 4:
(5-Bronp-11,2,4
triazolo[ 1, 5-al pyra2|n 8 1 -13-(tert-butyl -di net hyl -
si | anyl oxynet hyl ) olji n-4-yl - phenyl | -am ne
WO 2007/ 138072PCT/ EP20 n})55246 \ si- g cc) Br
[ 00287] A m xture of '

[0028558 di ‘% Oﬁ%?éléd %7@‘]6) F R0 Ur L5 APU 3% BRI P53 zin-A-y1)-(4-

morphiglig- wl memél wbmsq Jeighipr OxyRsten (7 9ma O78rphbiin HEE (ZmLptses added
M is Apgm mgﬁesﬁﬁ eﬁgndémmbém@ncksﬁﬂogydng b G RKARK! m@iﬁg Rbutyltin

1. 55mml is heated at 90C in 2- anol

chloride) B¢, 1-egpmed) ﬁaﬂﬁieg TopEapiSH AU AP o6 165 o 13 minutes and at
toom @mg@ﬁmatf@canta@dlﬁdnwmnm ARere®Sing R stradk ithd 9B is purified by

s B R B BPE O o B e S gl vt ov 14

petrolduanetreg cthyl @caadrbite @ids conpetields iablhiad 0sme 20%y.i ed over
MySO4, filtrated and concentrated in vacuo to afford
the title conpound (335ngy, 46% . Br [00288] A sol ution
Step 3ofd-Morpholin-4-yl-phenyl)-{ 5-(1-0x0-1,2,3,4-tetrahydro-isoquinolin-6-yl)-f 1, 2,4 ] triazolo[ 1, 5-

a]pym'ém*%rﬁﬂpar&cﬂngac‘b}kh s%PLRL 1, 5-a] pyrazin-8-y1)43-(tert-b

SI I anyI oxymet hyl ) - 4- nor phol [ mA -yl -phenyl | -amne .
(285ng, O 549mmol) in 1Mt rabutyl amoni um f |l uori de
solution in THF (0.63 nl) Js stirred at room
tenperature for 1 hour. {J e/>react|on mxture is
partitioned between et hy acetate and water. The
organic layer is washed th 10%citric acid solution
and brine, dried over MysOQ4, filtered and
concentrated to afford thé t|t| e conmpound as a cream

[0o28spl i d f@-ocﬁ”gdegés@e@ soﬁtﬁﬁ 4- morphohn— - —pheny (5-tributylstannanyl-
515- H-Pyrazol 4 tr| azo o jpyra2| n-
12,4 aﬁ‘fl?;\[ mg, 0 I5mmol) and 6-bromo-

3.4-dihydro- 2H—1soqumolm—l -one in DMF (lmL) is added tetrakls(mphenylphOSpmnc)palladlum(O)
(17mg, 0.015mmol) and the reaction mixture is stirred at 90°C overnight. Adfter 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-yi-phenylamino)-[ 1,2, 4 [triazolof 1, 5-afpyrazin-5-yl]-3,4-dihydro-2H-

isoquinolin-l-one
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N-N [ 00289] Thi s conpound may be prepared using

nmet hods as descri bed for Conpound 6, step 4

usi ng[ 5- (5-brono-[1,2,4]triazol o[ 1, 5-a] pyrazi n-8-yl ar

[ 20074701 phol i n- 4-yl - Phen3d1- met hanol WD

W%@%ﬁﬂzpmlwzoow 055246 (85my, O. 21l ) OTHSSHS

4-(4,4,5,5-tetranmet hyl[ 1, 3, 2{difoxa- borol an-2-y1)-1Hp
yrazol e (8lny, 0.42nmol )(@ Pé(PPh3)4 (60mgy, 0
052mmmol ) in 1.5M Na2CO3" 12m) and di oxane (2.0nl).
The reaction m xture i )maﬁlfled by silica gel colum
chr omat ogr aphy, elutingSamth 95:3 DCM NH3 (7Min

MeOH) foll owed by rever phase preparative HPLC
purification. The titl ound i s obtained as a
pal e brown solid (10ng,, . 1H- NWR (400MHz,
d6- DMS0) 8(ppm 2.87 (4H"m, 3.77 (4H, m), 4.63 (2H,

[0028@]) 5. A2ofudibh of X4 mzrpila-lm(—ﬂ-ﬁrphéiyl) 5’{1845(0(13,2;[5 4dt)ﬁah§&rolizoqumolm 6-

8.21 (1H,
5101 fglaiy - st i b o 1 g e G Dbisiied n o 11
mixtuRtof ZFADUM (( 91@30& H,O¥, fis {t}ﬁEd:lal) roBﬁSer(xﬂﬂfdtﬂtre for 2 hours. The solvent is

TEmov| m(v%uq_g %gcg‘ %g gel_s_ He %l’%]ol I tggl ate T‘% %tliIaH(Jog (aq). The water
layer iappmctad with 8hyllabaane 28). To Ofgﬂ?lc ey ds &@@@Q@&éﬂmé eppppiod ediford a

remdu@}{‘lfgg bﬁ E@%ge?gohﬂﬁﬂ &Qontizﬁ(?gmrﬁﬁ§ Qﬁﬁ‘ﬁg WAth éﬁ%ﬁ’ Qée%a%e OArnk @ie compound

is ISO(aB%dbe@mr 1%p anqitqom-gpzred opte, e apsylatez Fait 8150me. (Borser 0-1IM

methagéémm%aaééomfnmim?a( E%d) anine in Step 4. LQVS: Rt =0

LN (Ve A O YaTORiA Gt pMPaT 0% 31 1) o (1 Dg3 §ACH, 0,

3.83 (Jd% 1%1’7*113&@&)0‘7 9§8%§XGH m), 8.05 (1H, 5), 8.74 (14, 5), 10,09 (1H br s). LCMS: Rt
riazolo al’'pyrazi n- 8-yl 1am ne

N-N
ZglmldﬁﬁgﬁhWWﬂéPEBH%%Gﬂ Jray be prepared using the
ds d bed f Co
CompBac 1o S Clsa oG R o B zofolt -4y pon s
yhisoi@dlippr-@qay | met hyl ] pi perazi n-1-yppyridin-3- yliamne in
step 4. LCVMs: Rt = 080 naM (95 %9, mz (ESI) 417
( M+H) +. (:Ti\

S
o

N-.N

WH
o

[00283] This compound may be prepared using methods as described for Compound 6, step 4
using 5-bromo—N—(6—(4-isopropy1piperazin—1—yl)pyridin—3—yl)—[l,2,4]11‘iazolo[1,S—Q]pyrazin—S—amine
(0.6g, 1.44mmol), 5-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-y1)-2,3-dihydro-isoindol-1-one (0.56g,
2.16mmol) and Pd(PPh;). (0.416g, 0.36mmol) in 1.5M Na,CQO; (7.7mL) and dioxane (23mL).
Purification by silica gel column chromatography eluting with DCM followed by 98:2 DCM:NH; (7TM
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). "-NMR (400MHz, ds-DMSO) 8(ppm) 1.35 (6H, d), 2.35
(3H, s, MsOH), 3.04 (29, 1), 3.20-3.27 (21, m), 3.56-3.63 (3H, m), 3.89 (2L, 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 (11, 5), 9.27
(11, br s), 10.07 (1H, s). LCMS: Rt 2.93min (97.9%), m/z (ES) 469 (M+H)".
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WD 2007/ 138072PCT/ EP2007/ 055246
Conmpound43: [ 6- (4-1 sopropyl pii perazi n-1-Apyridi n-3-y1]
- [5-(1H pyrazol -4-yl) -
“%ﬁ?ﬁréﬁgglazolo[l 5-al pyrazin-8-yllam ne ri\j Cf@ﬁ%hm%SMG
f 21Thi s conmpound nmay be prepared using
nmet hods as descri bed for Conmpound 120, using
Compicn® BB (]lHZPﬁ'Mol-H@EQl 9. 4triazelo[1 ,S5-a|pyrazin-8-ylamino]-2-
azj n- yl ) 46- (4-i sopropyl pi perazin-1-yepyrid
m"rl’u"?l‘mgl’%"% ‘Ffé“ Yn Step 4. LCMB: Rt = 0.77 min (95 %,
Step I ZMotpbbhn- AR5 it pAdn)-methanol
Cbnpound44:15-(1H—Pyrazo|-4D¥;;41,2,41triazolo[1,5;a

pyrazin-8-y1H6-[4-(2, 2, 2- rlgLﬁoroethyl)

pi perazi n-1-yl] pyri di n- 3- ne NF NN [002931Thi s

conpound nay be prepar eg ng net hods as descri bed

for ound 120,
(002843 _ 1y, o% 10021%1&9 szwﬁts'[)a 9. APYPRErAvEI pie-tepakicyde 08z,
3.39mdnodrih Mef)Hl{S’ﬁnDﬁE Ry NRRHAD msgls yéqﬂrnayﬁﬂddmsacﬁ&amxﬁ@e s Btirred at
roomSt o %Br ours. Aﬂep qugegchmg thé reacti \mgt wathE fI: solvent is removed in

vacuo@nﬁ'pi&umiﬂﬁ disdoided-if el @prepyd wathky @ph prwea Zite-otgayic 1pkeis dried

over 1\?%53(?5@11%{ r IF%JZ g%lgeln‘fré‘igcy to)afford the tltle gorwqun%S?Omg)V\\Buch 15 used in the next
step @ﬁ@ﬁm&@ﬁﬁﬁ@erPZOO?/ 088246

Step 2 (5-Amino-2-morpholin-4-yl-phenyl)-methanol
OH

A
HN

[00285] | To a solution of (2-morpholin-4-yl-5-nitro-phenyl)-methanol (870mg) in ethanol
(40mL) palladium hydroxide (87mg) is added and the mixture is stirred in a Parr-apparatus under
hydrogen pressure (10 bars) for 4 hours. The reaction mixture is filtrated over Celite 521, washed with
ethanol and concentrated in vacuo to give the title cbmpound (640mg, 83%).

Step 3: 3-(tert-Butvl-dimethyl-silanyloxymethyl)-4-morpholin-4-yl-phenylamine

o

Si—
7

&

[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)
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 MgSQ,, 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]triazolof1, 5-a]pyrazin-8-yl)-{ 3-(tert-butyl-dimethyl-silanyloxymethyl)-4-
morpholin-4-yl-phenyl]-amine
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N-N [ 00294] Thi s conpound may be prepared using
nmet hods as described for Conpound 120, Step 4, using
(5-bronmo-[1,2,4]triazolo[1,5-a] pyrazin-8-yl)-{4-[4-cy
| met hyppi perazi nThyl | phenyl | am ne. p&fiBioofibss246
W@O?%%w(‘gs 9%, mz (ESL) = 444 (Mrl-1)*. Conpound 47:
4- 18- (64Mor pholin-4-yl |l pyrigd Yh 3-ylamno)-[1, 2,41tria
zol o[ 1, 5-a] pyrazi m 5- yllthf hene-2-carboxy|ic acid
am de H2N [00295] This co nay be prepared using
met hods as descri bed for nd 167, using
(5-bronoll, 2, 4]tr|azoI& -a]pyra2|n 8-y1l)-(6-norpho
| in-4-yl-pyridin-3- yfI in Step 4. LCMS: R =
0.85 mn (95 %9, mz ( W 423 (MrH) +. Cbnpound 48:
(5 Benzo[b]thlophen 3-y&ll, 2, 41tri azol o[ 1, 5-a] pyrazin

yl)-(4 i.n-4- hen
‘19928'5007/ oS peh BT O SRR ED TR Rl oD, 3 ert
butyl- dilﬁ@ﬂaﬂ@ll@ﬂﬁﬂ&hiﬂ&@l)usm&ghdmmkm@hemmdescm Yzed ¥OPmmol) and N-

nd. 1 0
et GTBR Ry 7l o2 Tpel byt AP0 a2 propel Gomp) orpoge. 1
reactio lmixiurd -iy/ h\p:ptmaiy@ agmilrmssm the fesiguegpartitioned between dlchloromethanc and

water. t’[%l(:‘, (?(ﬂg} ?)XQSG% Qﬁ%&&@k& Q’itﬁ) gﬁﬁ&oﬁmﬁ{t;ﬂe[ %h??’mlggn@ I%M &)knblned

n
Washe(?mgh ‘(rMe,]_dp)ad over MgSQ,, filtrated and concentrated in vacuo to affor the t1 e compound
(335mE @pyundSO (4- Mor phol i n- 4-yl phenyl) - (5-t hi ophen- 3-yl1-
1,2, 41triazol ot |, 5-al pyrazi n- 8- yl)am ne HN
[00297]Th|s conpound may be prepared using nethods as
Step 5 dﬁ%@mﬁ%d[ 15200 i) 0,80y A2 B 8- GrhinG)- 2-morpholin-4-yl-phenyl]-methanol
bromo-[1, 2,4]triazolo[ 1, & pyra2|n 8-y1l) - (4-norph
oI|n 4-y| phenyl )am ne and {4,

t et ramet hy1- 2-t hi ophen- 3- 1/% 2] di oxaborol ane in
step 4. LCMS: Rt 119 my %, mz (ES') 379
(MtH) +. NZ N
T N"N/>
Br
[00288] A solution of 5-bromo-[1,2,4]triazolo[1,5-a]pyrazin-8-yl)-[3(fert-butyl-dimethyl-

silanyloxymethyl)-4-morpholin-4-yl-phenyl}-amine (285mg, 0.549mmol) in 1M tetrabutylammonium
flyoride solution in THF (0.63 ml.), is stirred at room temperature for 1 hour. The reaction mixture is
partitioned between ethyl acetate and water. The organic layer is washed with 10% citric acid solution
and brine, dried over MgSQ,, 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]triazolof1,5-a]pyrazin-8-ylamino]-2-

morpholinophenyl}methanol
OH

QQ,O
”iNi}
b

N—N
H
[00289} This compound may be prepared using methods as described for Compound 6, step 4

- using [5-(5—br0m0-[1,2,4]triazolo[1,S—a]pyrazin—8—ylamino)—Zwmorpholin—ﬁf—yl—phanyl]-methanol
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Conmpound 51:
14- (4- 1 sopropyl pi perazin-1-yl)phenyl]-(5-thi ophen-3-y
1-[1, 2, 41triazol o[ 1, 5- al pyrazi n-8-yDani ne

W(_[)Q@%?%i!v |s conmpound may be pi epar ed usi ng R/ EP2007/055246

as described for
(s5may B2yt LB VB QP 2 IRy e HE R efeAS e g mmon
and pdzmg)\(l(wn;geoazzlﬂndn 3al).5M hﬁm}(b;] (amsz) il didvend (M)sﬂép reaction

mlxmrw,pﬂsﬁﬁlgbyﬁma ge]I cgl]umn {:hroma{% graphy, c]éﬂgsw)iﬂi ﬁg 9 D(’JM-IGQ{-F(?M in MeOH)
followBd bbrefinyphadhrgpuaanoiiPLL pdificiiop 4 -The tifkhainipnephe ptdihed]a a pale

o G R, AORET S TR e gm.1

(2H, dD}l-SNzlﬁQEEQ]leHa d5 t7i8en BE @ @t{Brs)df21 (1H, s), 8.39 (1H, s), 8.69 (1H, s),

8.77 (éané)r g‘f?f Ao 1e ] ﬁ[ﬁ(ﬁ’ha niCMFlet 2345%&?(9% 9%2 %TP%%@P ey,

ethanol (15m), is added sat. thCCB (0. 52g,

! I LzoRQS)I[98, 4friazolo]1,5-
Comg R & PRzl
alpyrigin-$rgllamide ext r act ed using di ethyl ether (3x). The

organi c |l ayers are conbi ned, gpL d over MgSH4,
filtered and concentrated to Sh§rd a crude product,
purified by silica gel c omat ogi aphy. El ution
with 90: 10 petrol eumethpr: gthyl acetate afford the
title conpound (0.1198 % . Step 2:

4- Brono-5-ethyl -1Hp @24%, Br // N, 1003001To a
stirred solution of 3 ethyly 1H pyrazole (0.114q,
1.186mmol) in acetic @E brom ne (0.061m,
1.186nanol) is added and the n1xture is stirred at
room tenperature for urs. The reaction mxture is
basified with sat Na , and extracted using ethyl
acetate (3x). The orgdnic |ayers are conbined, dried

[0029‘6)/ er Odom JI BJ]CE %E}ﬁgeoﬁ&greﬁ %ﬁgﬂk LRtk JsQle&hUe@l i €mpound 120,

tle conp The conpound i s _used in
using t(rbromexi, 2§ite=paomﬂa@gxramm$ﬂhéé PRl L ¥tYEHi-3 Saping - in "Step 4.

Lcmélkﬁtgfg@nén@ts%lm/;(ﬁstne!ea@hyﬁro pyran-2-yl1)-1H pyrazol e

4 BronD 3-ethyl-1-(tetrahydropyran-2-y0- 1FprrazoIe
Com]ﬁﬁmi\' N2: - )[@)(4-/[(7yc\dpropylmethyl]plperazm 1-yDpyridin-3-yl]-[5-(1H-pyrazel-4-yl)-

[1,2.4]triazolo[1,5-a]pyrazin-8-yl]amine

[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 -yDpyridin-3-
ylJamine in step 4. LCMS: Rt = 0.80 min (95 %), m/z (ESI) 417 (M+H)".
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Cor 10030114-Brono-5-et hyl -1H pyrazole (0.179g, 1

032mmol ) is dissolved in 3,4-di hydro-2H pyran

(0.28nL, 3.098mml) in the presence of a catalytic

TFA (0. 001ni, 0.00103nmmol). The r
Wg%?ﬁgrsé’%s stirred at 90C for 3 hours, coole Brnnsszus
Comppgish quentdied usilfgt NQHOPXIPQW“G'ﬂMHW Y- [SP@F&WM’M'YD'
[124]Eﬁ{£9}6[1@a]?ﬁ@zi§.@.}\1ﬁﬁﬁne the residue is purified by
lica gel colum chronatography eluting with a

m xture of 90:10 petrol eum et herqethyl acetate. The

fractions containing the dest npounds are

col l ected and concentratgd n vacuo to afford the

title conpounds (175nmg,”66G% .~ Step 4:

5-Et hyl-1-(tetrahydrp- n-2-yl)-4-(4,4,5,5-tetranet

hy1-17, 3, 21cl i oxabo an-2-yl) - 1prrazo| e and

3- Et hyl - 1- (t et r ahydgé>pyNan- 2-y0-4-(4 , 4,5 ,

5-tetramet hyl11l, 3, ox@abor ol an- 2- yl)- 1Hpyrazol e

WD 2007/ 138072PCT1EP 07|.NL055246 1003021Thi s conpound

may be prepared usi net hods as descri bed for

Conpound 86, step 2\usf ng

4- br ono- 5- et hyl - (tﬂat'\fahydro pyran-2-yl)-1H pyrazol e

and
[00292} br onBhi8 cartpopdd nay the toraphryd rusiw mathods- as1deschibedy for &opipeund 120,

o S0 S M
in Stepy4- M%I%t—loﬁ"fdmﬁ%t g EFIMQSC{M* ¥nl). The reaction

m xture is purified by S|I|ca gel col umm
chr omat ography eluting wt pet rol eu

Compgitger : ot il aceltSHH- l%yswaﬂwcﬁla% ﬂé“‘tzi‘"l"lles %]Bﬁ‘%‘ﬂﬁdg] ~{6-14-(2,2,2-
trifind-Scbayd) fop er AR -y1) Pl 1@din-3-yl} amine
(545- Et hyl - 1- (t et rahydr o- pyr an- 2- y]F) 1H pyrazol -4-y1H
1,2,41triazol o[ 1, 5-al pyramrﬁﬁ%y
(4- mar phol i n- 4-yl - phenyk) - aai de and
{543- Et hyl - 1- (t et rahydf oqpyran- 2- y1) - 1H pyr azol - 4- y1J
11, 2, 41triazol o[ 1, 9 azi n-8-y1}-(4-norpholin-4-yl
-phenyl)-amne o-Th L-Nym I Nt. A- 44.""NHNH NArN) NN O
1003031Thi s conpoumé\xa >be prepared using nethods as
descri bed for Conp ~f. step 4 using
(5-bromo-[1,2,4]trigzol o[ 1, 5- a] pyrazi n-8-y1)-(4-norph
ol i n-4-yl -Phen3/ 1) - ne (0.032g, 0.085nunol), 5-
ethyl-1-(tetrahydrq; gyran-2-yl)-4-(4,4,5,5-tetranethy
I-{1 3,21 di oxab ortol an-2-yl)- 1prrazo| e and
hyl-1-(tetrahydro-pyran-2-yl)-4-(4,4,5,5- tetral ne
[0029{5}1yl [ This coppupsk &35 | Papaesd ypiye 3?]‘15'951%%90‘11‘7@“”("8‘1 55 fpmpound 120,
using @5 ﬂrZﬂiH]?i i#&%@oﬁdﬁ(—zﬁﬁﬁﬂlﬂﬁi - 0260,2-RifRdemipipetarin-1-yH Myridin-

st pach Tt ORS00 gt (P R 6 S FHOAFB- col um

chr omat ogr aphy eI uting with 1:1 petrol eum et her et hyl
Comp?lge Iatele ?Lleo Q%&Ué’ﬁ%f d{l%q euert%z‘i%l{-g egy 5 aﬁepyrazol-4—yl)-
[124]&4:(z5loat,3ﬁy]izymﬁnf8yylhmhe-4 y1) - N- (4- not phol i nophenyl) 11,
2,41triazol o[ 1, 5-al pyrazt -8-am ne
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N-NH WD 20071138072PCT/ EP2007/ 055246
[00304]Asolutionof1545-ethyl-1-(tetrahydro-pyran-2-y1
-1H pyrazol - 4-y1] -
‘Wb%ﬁ %g yiazol o[ 1, 5-a] pyrazin- 8- y11 (4- mot phgdhd s daiss2ae
eny{5 am ne and
{543 et hyl-1- (tetrahydropyq&ﬁ= H pyrazol -4-y1M,
2,41triazol o[ 1, 5-a] pyrazi ny8-y11- (M- nor phol i n- 4-yl - ph
enyl kam ne (40ny, O.gﬂZiBﬁbl and conc. HCLl (0. 3nL)
in MeOH (10nL) is [ roomtenperature for 5
hours. After renmoving the solvent, the solid residue
is partitioned betmégqg hyl acetate and sat.
NaFl CO3. The undi s SO|Id is collected by
filtration, washed th ter, diethyl ether and
petrol eum et her and ied to afford the title
conpound (5ng, 17%\ nversion into the naesylate
salt using 0.1M net% esul fonic acid (0 128nl)
affords the title compound (5.6ng, 89% as a solid.
[0029#] - 1- NWhis cahQovidzmasS-rDiBeY vaigrpefjodd as3lefesibad fopdompound1 20, Step

4, usn( %Jomngué[lz%%l-’&zo ot 34 3 8'}&1) {4?[4 lté%lﬂ{&lygép&gzu{-ﬂlﬁ]phenyl}

amine{ LAMSgRt = §0 @S(’QWZ §SD @4%*31\4(@ LCMB: Rt 2.69min
(98 49@ mz (APCl) 391 (MH) +. Cbnpound 53:
6- 18- (4- Mor phol i n- 4- yIJPhenyIan1no 1.2 41tr|a§ol?£1 .
Compognd| n‘é72| n448-thnMorphalin-d-yllpyridin-3-ylamin )-[1,2.4] triazolo[1,5-a]pyrazin-

y[]thlsb;@ﬂm-&araoﬁhhmu amikl¢6- benzoi dl i sot hi azol -3-one Step

1 1- D oxo-6-(4, 4,5, 5- tetranet Pl, 3, 2fi |l i oxabor ol an-

2-y1)-1, 2-di hydro-1 A6- b LLﬂISOthIaZO| 3-one
[00305]Th|s conmpound may 6e|prepared usi ng net hods as
described for Conpoungl tep 2 using

6- brono-1, 1-di oxo-1, 2-di hydro-1
X6-benzo[d]isothiazolN%gEﬁ (0.5, 1.9nmmol),

bi s( pi nacol at o) di boro g, 2.1muol), PdCl2dppf
(0.047g, 0.058mv1) an c (0.56g, 5.7mmol) in

di oxane (10nmL). The s nt is renoved in vacua and
the residue is partitEp d between DCM and water. The
organi c |layer is washed W sat NaHCO3 and 2M HO,
dried over MgSH, filtergd and evaporated to afford
the title compound (990fry, 169% used in the next

: [0029‘5] eRb V\mﬁﬁ feu&lp(i;uud tnkh@rbepptépafequﬁlg Qfibthodd @spde%cnbed for Compound 167,
- Mor phol in

using (i b@%ﬂf’&??ﬂo}oﬁ]@% EJPHQ%‘] %-éjgﬂi—jnom%olln~ -yl pyrlﬁm(—jjl—ﬁ}/amme mHStep 4,
LCMS: Rt 2,043 tufih @3 o) ohk (BSTEdpyMak) n- 8- y1J- car bani ¢ acid
tert-butyl ester WD 2007/138072PCT/ EP2007/ 055246
[ 00306] Thi s conpound may be prepared using methods as
Comppesd r i48ed (5-Berzoithinphen-8-y1-Hi{2e0trhzalglil Her | pyrazin-8-yl)-(4-morpholin-4-
b -[1,2,41triazol o[ 1, 5-a] pyrazi n-8-y1l) - (4-nor ph
yhﬂmgﬁ n&%a -phenyl) -carbamic acid tert-butyl ester

(170ny, O 36mmol ),
1, 1-di oxo-6-(4, 4,5, 5- tetranetﬁ:;gl 3, 21di oxaborol an-2
-y1l)-1, 2-di hydro-1 k6-be t hi azol - 3- one
(374ing, 0.72mmol) and P 113)4 (100nmg, 0.082mmol)
in 1.5M Na2CO3 (21 nL, [) and di oxane (6nlL)
Purification of the rg Nn m xture by silica gel

col utm chr omat ogr aphy uang’l 1 petrol eum et her: et hyl
acetate affords a conpgund®still inpure. A second
silica gel columm chropgatography eluting with 10:1
DCM MeOH af fords the ti sonpound (91ng, 44% . Step
3: -
648- (4- Mor phol i n-4-yl - phenyl am no) 11, 2, 41tri azol o[ 1,5
-cdpyrazi n-5-y1J-1, 1- di oxo-6%, 2- di hydro-1

26- benzo[ dl i sot hi azol - 3-one [00307] A suspensi on of
(4-nor phol i n-4-yl - phenyl )45-(1, 1, 3-tri oxo-2, 3-di hydro
-1H 1 AP-




benzo[ d] i sot hi azol - 6-y1)41, 2, 41tri azol o[ 1, 5- a] pyrazM
8-yl]-carbamc acid tert-butyl ester (100ng,
0.173mmol ) in 4M HC1(2.5raL) in dioxane is stirred at

wod gmﬂtsg‘ﬁper ature for 2 hours. The sol vent isP 55246
er vacuum and the residue is triturated w

10029!uﬁ1 et hy [Thistcmpouash dnay der BFRETFh UsinA dpethogs & fesrribed fy Gampognd 120,
usmgcqg-}%?iﬂﬂ)ql Qaﬂﬁ&oloﬂl@%ﬁaﬁlﬂs ﬁﬂ)@:@&ﬂﬂm 1 e and 4,4,5,5-

tetram?‘ghggzn%nzo[‘g]ﬂi@hm}qg? ]a)S 2]%0)? orp irflm s@a 4, %Cgl% }(\tht%l) nna)(95 %), m/z
(ESDSOﬁ@&ﬁﬁil s), 8.96 (111, s), 10.31 (111, s). LQwE:
2.31mn (95.7%, mz (APCI) 478 (M+H) +. Conpound
54.
Compbuf8- 160:( 4-ACYopbgimepylphetyhy(b-tipehen-3:y1-11:24] 4 iayolpfl (Sadpyrazin-8-
Da Gé-ylaninop[1,2,41triazolo
y “T , 5-al pyrazi n-5-yi }t hi ophene-2-carboxylic acid am de
WO 2007/138072PCT/EP2007/055236\OH2N [ 00308] Thi s
conmpound may be prepared usin e met hods descri bed
f.or Conpound 120, using
(5-brono[ 1, 2,41triazol o a] pyrazin-8-yl)-[6-(44cyc
Iopropylnethyllpiperaf1 -Lyppyridin-3- yllamne in
step 4. LCVMB: R = 0¢@é\?km (95 %9, mz (ESI) 476
(M-H)
Compound55: 4- { 846- (4- | opr%pylplpera2|n 1-yDpyridin-3
-yl am noHl, 2, 41tri azol g{ 1, 5-
a]pyrazin-S-yIIthioph n 2-carboxy|ic acid am de H2N
[ 00309] Thi s compound ®&y be prepared using the

[0029(7!§t hOdsfhi@% ﬂﬁcﬁlgé 'n%?dne;ﬁ}goqagg'mﬁg%ﬂ&ﬁs as &l%nl;rﬂ}gd for Compound 120,

_ using - éﬁbsﬂmiil ﬁ%ﬂeyglpm sea]pyram%ﬁLﬁeby:qo@h@@rda@pmn@amme and 4,4,5,5-

tetrameﬁﬁjy])ﬁ%fdpﬁién[kﬁ [yb,b]EﬁﬁhB'b?oléﬂ% 1§ts%§ 44. Lcdg%nl% m‘mQ9§%) m/z (ESI)

'379@%{@8 {6 14 (2,2, 2 Trlfluoroethyl)plpera2|n 1-y11-pyri
di n- 3-yl am no} - [1 2,41triazolo

Com e PR R SRR AR 26 B

a]pyrazin-8-yl)amine
N/L\

[00298] This compound may be prepared using the methods as described for Compound 50,
using {5-bromo(1,2.4 Jtriazolo] 1,5-a|pyrazin-8-y!)-{4-(4-isopropylpiperazin-1-yl)-phenyljamine in the
final step. LCMS: 1t = 1.11 min (95 %), m/z (ESI) 420 (M+H)".

Compoungd 52: 5-(5-Ethyl-1H-pyrazol-4-yi)-N-(4-morpholinepheny})-[1,2,4]triazolo[1,5-
a]pyrazin-§-amine

Step 1: 3-Ethyl-1H-pyrazole
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[ 00310] Thi s conpound may be prepared using the

nmet hods as described for Conpound 167, using

(5-bronoll, 2,4]triazol o[ 1, 5-a] pyrazi n-8-y1) -

A , 2-trifluoroethyppi perazin-1-yl kpy picgigpdsoydis246
wé ibdnishre? ep 4. LOMB. Rt = 0.99 nin (95 %, iz

(ESI) 504 (MtH) +. Conpound Sy:

4-(8-1444-(2,2,2-Trifl uorosthyl ) pi perazin-1-yl | -pheny

| am no} 41, 2, 41tri azol oi |, 5-

al pyrazi n-5-y1)thi ophene-2-carboxylic acid am de F
[00299} 12N TO@3dit}dr kolsticporfpbtrivetthytelatyépipt-bperdetle (&P p-25mmol) and
nyd TR B (GREPL B Ao RIDUTS igedisl RACLZORRERTmmal
and thé miqur¢ 1 rfheed #i9PTCulor dbauky Diepeaction Titrajp iyl water and brine
and ex?%t&ﬁsshg\ﬁ{hy&th& éﬂx%o ThdTbiBadi®RydA ere WhibikdaSined WG MgSO,, filtered

MELT) + 8:

. Conpoun . e .
and copoquizatad @4@2@% PP BBYACHBrRTAd) By sHise g5 solugnyFhsomaloarphy, pflution
with 90:1@bksoRudh bintr: A8 PhRbik,aford the title compound (0.1196g, 36%).

a] pyrazi n-5-yl It hi ophene-2-carboxylic acid am de WO

2007/ 138072PCT/ EP2007/ 055246 H2N [00312] Thi s
Step 2CDBRMINTetiyaYHIperapilepar ed using nmet hods as descri bed

for Conpound 46, using Br :

2- (am nocar bonyl ) t hi opheng=4- boronic acid. LCMS: Rt =

0.93 (95 %9, mz (ESI) 475 F!)t. Conmpound 59:

[ 4- (4- Cycl opropyl pi perazi ri-1 -'yl ) phenyl ] - 15- (111- pyr az
[00300] - 4- 3% aldtirdd 4ditidnagO8-efhl. BE-pRiflr @Al 41, 8-Nbdand) rie acetic acid
(gmL)Ej]gg]g%-jg {Sggélfn&f? o g%gﬁ’ plhe g{}‘{t&g i UR O TR RS er e for 2
hours. ( Breldédotiir thik i, idH s ifiediwidh ef NaBHCT]:pydl exiarteBusyglethyl {edtacydx). The
it G5 BB R IS ] B b o 0 e Bponnd
(0.180B37¢3.- Tyecdompoung Y ysédoe the zext-step yithywy furthigr pudfioption. 15- (111

-Prazol -4-34)-[1, 2,41tri azol o

[1, 5-al pyrazi n-8-yll am ne
Step 3: 4-Bromo-3-ethyl-1-(tetrahydro-pyran-2-yl)-1H-pyrazole and 4-Bromo-3-ethyl-1-(tetrahydro-

Br
N/\ ) O/N/jj
N N
o)

[00301] 4-Bromo-5-cthyl-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).

pyran-2-yl)-1H-pyrazole

The reaction mixture is stirred at 90°C for 3 hours, cooled and then quenched using Nall (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 vacwo to afford the title

compounds (175mg, 66%).
Step 4: 5-Ethyl-1-(tetrahydro-pyran-2-yl)-4-(4,4,3, 3-tetramethyl-{ 1.3, 2dioxaborolan-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
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N-N WO 2007/ 138072PCT/ EP2007/ 055246 1003141Thi s
conpound may be prepared using the nethods descri bed
for Conpound 120,

W(ﬁdogﬂ{sﬁ'izbr omo[ 1, 2, 4] triazol o[ 1, 5- a] pyr azi n- ¥ ge2denis246
cycC opropylplpera2|n 1- yppyrldln 3- yflamne in

step 4. LCOMS: Rt = O mm | (QS-Q%L,nlk (EST) 403
(MtH) +. Conpound 61\

4-18- (4- Mor phol i n-, \ylphenyla Y2[1,2,41triazol o[ 1,
5- al pyrazi n- 5- yl]v oIe2 lic aC|d am de H2N

[ 00315] Thi s conpou rébared usi ng nethods as

descri bed for Compound 73 using anmonia (7 Min-
MeOH) is used in step 3. LCMS: Rt = 1.00 min (95 %9,

[003051 z ( Eﬁﬁﬂ c&%}%ut{d"ﬂi‘dj’)be prepQBP@NEGnlidds as described for Compound 86, step 2

R L e
pyran-3G1)d Fapyiraele (g 0@3mapI]Hispisonpoliierane(3 e, [jr?:emi)eﬁdClgdppf

| ng e S b dfor , L0 o miscture s
om0 D PR Eofs fy PBBIAL Bl 148 g
purifigd Hyydikapel adtinin ]:hlyﬂl)te@h;&nmdldtmmm'é 90ri Ot fregrolfimm gtheisatlyp acetate to

Lot = 0.96 0 %, m ES') 464 (WT)'
aﬂ'ord%g Sopupogngds (81.@”&,“3(%5 L z ( ) ( )
4 (8-14-11-(2,2,2-Trifluoroethyl)piperidin-4-yll pheny
Step 5. %%@11% g#{]‘)’&vgﬂoﬁg}pdnoj—ﬁ) P pyrazol-4-ylj-[1,2,4]triazolof1,5-a pyrazm— 8-yl}-

hene- 2-car boxylic aci d am de
(4-mofpholin- #ylrpﬁkwafwce@t@/ i[5 B-Reiy A (e efpHermpirpetd-Hih ﬁlé*’“z"f""’y"]'

[1,2,4]triazolo[1,5-alpyrazin-8-yl}-(4-morpholin-4-yl-phenyl)-amine

o Y
L ~0
\O\ WH R
N
NJ\N'._:? v T
=
;J;; N
4] .
S &
[00303] This compound may be prepared using methods as described for Compound 6, step 4

using - (5-br0mo—[1,2,4]triazolo[1,S—a]pyrazin-S—yl)—(4—morpho1in—4—y1—pheny1)—amine (0.032g,
0.085mmol), S5-ethyl-1-(tetrahydro-pyran-2-y1)-4-(4,4,5,5-tetramethyl-[1 ,3,2]dioxaborolan-2-yI)-1H-
pyrazole and 3-ethyl-1-(tetrahydro-pyran-2-y1)-4-(4,4,5,5-tetramethyl-[1,3,2] dioxaborolan-2-yl)-1H-
pyrazole (0.52mg, 0.17mmol), and Pd(PPhs) (0.025mg, 0.021mmol) in 1.5M Na,COa (aq) (0.45mL,
0.6mmol) and dioxane (2mL). The reaction mixture is purified by silica gel colurmn 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-afpyrazin-8-amine

A~—NH
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WO 2007/ 138072PCT/ EP2007/ 055246 02N
[00317] Triethlyamne (1.0 naL, 73 mmol) and
4- (4-nitrophenyl)piperidine (1.0 g, 48 nmol) are
Wé&dﬂ?{l%ﬁ AN DCM (25 nl) at OC under N2 and = pCT/EP2007/055246
uoroacetlc anpydrld

[00304lyded. ATheoMHi ur &8 i s st fSr[& % EJFLWV%% pgggg—é-)yl) IBipyrazol-4-y1}-
[1,2 4]ﬁ'lalzd]W1 Bg}ﬂyhemtserrp@rmxpmmtwlmﬁm)xammt andT hig-[3-ethyk1-Getrahydro-

pyrancb ) éPI I? Ylj% clj)(ll 4%@?&2\)% %(‘g’%ﬁg}% a-mo 0%9 4‘%_&1'?3 mxilg-amme

(40mga. 07 tmhdieand LbndiHIC) (0.3rhie) B(MGK&I](IOH@) mﬂﬂe’dd elvrepm Ngy8@ture for 5
hours. Rgtﬁeva \%15{% | edsg{vgnt,agf: %5191 Itegguedﬁ%laﬁlﬁgneﬁ %gﬁ%éﬁ]g'hﬁ]acéﬁe and sat.

NaHCQs ( Th padisolvéd wdes lagllepted by Ailimtior.optbaiapith Seiel dirgayl cther and
petroif%&%%ﬁ?&'f%xﬁ Cﬁlgt!l ﬁ&taﬁgﬂ ﬂQeftlﬂe com ?ound (Smg, 17%) Conversion mto the mesylate salt

uor oacet y1-4- (4-ni plperldlne
using @leeﬁlamqﬁfO}uc,aﬁdWSMaﬁﬁqjs {] estlt?tcpzpp(éla {3p %8%%} as a sohd
'y Nl»ﬁ{ g@@ﬁ?ﬂ, &'Iﬂ&é‘O)fsdsﬁn%Oh &) (:ah, A), mcteﬂssems@m 2.74 (2H, m), 3.29 (4H,

ssure-equal i'sin i on
3, 3:01 80 WO AANE), TREEALE (R0, U8 ok 9 §Taud (H. o
LCMsaﬁfiz gd}lﬁnfdga,% 45 (a9 8d (vefC. A sol ution of iodine
(60 .3 mml) in ITIF (5 nm) is then added
dropMAse over 20 m nutes, after which the addition

funpel is renoye
combalS) BSOS EO e ENEFPLEH el b stu-11-
dmxo-ct,aahlqdr@mﬁliemm]nsmﬁlzbl(ﬂurﬁ m.) is added cautiously,
: c i;qgn of
sip 1§ REDIB LIS MR BUR s AR B LSS ERRL I L0, O
benzofdGgdhigdot-howt further purification. Step 3:
411-(2,2,2-Trifl uoroethy I peridin-4-yli phenylam ne
H2N [00319]Ann0n|un1for (1.38 g, 22 mmol) and 10%
Pd/ C (230 my, 02 mmol) aferadded to a sol ution of
1-(2,2,2-trifluoroethyl)- 4-ni trophenyl) pi peri di ne
(1.26 g, 4.4 mol) in Et (40 nL) and EtOAc (10
mL.). The suspension is hea eﬂ.at reflux for 24 hours,
addlng further portions of drmroni um f or mat e (2 9)

ter 4 h and 8 h. The m xture is fil dth
[00305b| i t e Thik EPTRAPHISIRA 1S dPrepayred, paing Taethods ﬁ%ﬁ&g ds’fia]i‘ﬁ %*ﬁﬂaé step 2
using | S dBbhb 1 10REE- 1DediMRIeN DCM"’(bé@zo[d}l)sotﬁaﬁﬂ-mher ((QS mL)1.9mmol),

bls(puggqleté)gﬁag%gﬁogq%g,% qjégil;ﬁgﬁp)f a@&g %gjrsﬁe?l)l 3 di KOAc (0.56g,
5. 7anii)gﬂ Gogank AYORALS. Mo%ﬁ?slr]z&%ﬂ%&ﬁﬁ@ﬁb?ﬂbﬂ%m&nmoaed between

DCM 6P glglﬁ]? \e/ﬁ{e ol\r/gscgﬁllaand ev%%gﬂgﬁ éd%ﬁ@}%r a&?%%ﬂ dried over MgSO,,

filteredl b Evaporaied by éheititie rmompqzin]i mfPR@ng 169740 s dlec zest giep without
nge solid (980 ng). [00320] A solution of the
ﬁnﬂw&§M%ﬂi %e in MeOH (20 nL) is stirred at rt and HCL
(conc., 1 nmL) is added. The deep purple solution is
Step 20 %@H&Qh&h yel ‘Fhé}asy fre [‘(1 A3 Briox6 Q@l&@d@nﬁf 1 e NRisbSiazol-6-y)-

evapor at ed residue is stirr with water (20
112, 4ﬁﬁﬁﬂofoéh&aMTaF‘€@’U(%’élfam“a‘?f‘“5 teqtdu ﬁ"dféﬂ unti| bubbling
ceases. The m xture is extracted with DCM (20 nit, 2
x 10 nit) and the conbined extracts are dried over
MySO4 and evaporated under reduced pressure to afford
the title conpound as an orange solid (870 np).
. [00321] This material is used to prepare
4-(8-1441-(2,2,2-trifluoroethyftpiperidin-4-
yl I phenyl am nol -[ 1, 2,4]triazol o[ 1, 5-a] pyrazin-5-yl)th
i ophene- 2-carboxylic acid am de usi ng net hods
anal ogous to those used for Conpound 89.
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H2N [ 00322]LCMS: Rt = 2.11 min (100%, mz (ESI) 502
(M+H) k. Conpound 65:
5-(8-(4-(2-Mrpholinoet hoxy)plienyl am no) 11, 2, 41fri az

wﬂgg@}ugn?] pyrazi n-5- yQO soindolin-1.-one St SFCTEP2007/055246

rono
1, ZAltri azol og5- alpyra2|n 8-yI) ‘D (2- not phol i n-4-yl -
t hoxy) - phenyl | -am ne ] According to the
procedure descri bed fobPC\ ound 6, step 1,

- 5,8-dibronmo- [1,2,4]triakolp[1,5-a] pyrazine (0. 5g,
1.799mo1l), 4-(2-marpholi f-4-yl - et hoxy) - phenyl am ne
(0.6g, 4.5=01) and /V, N-{ii'sopropyl et hyl ani ne
(0.47m., 2 7mmol) in 2- panol (6nmL) are stirred at
95C overni ght. After evapogajion of the sol vent the
residue is dissolved in and washed with water
(2x) and brine. The orgﬁnfﬁ | ayer is dried over

[00309)SO4, Thislch:BpR8a a:a;db aﬁ@atuglag 2ehbd3 a¥ a&iebel ebr abfgidd 6, step 4

an oil urlfled by siljca col hr o aphy
wing &1 WOE e G0l8 SIS (PG TN BregUs PRt Fd i b
ester ¢DIURQ@U 0G640B6I0NMD, 1-36H)- 6415,4,&,5hbt@hfethy1€[|1J3Q%@@bdrdan—l—@l)/ﬁ§,2—dihydro—l

xﬁ-ber%@%oﬂg%%%é%&% ngpg]&)g;é:loorng, 0.082mmol) in 1.5M Na,CO,

(2mL53Bel) 4nd Zidviricp{6eil)).n odtificatigh pif ey keastion ok bt tlics @zlocolumn

chronl %B%n%%alz% qe}o%}}t}eﬂ gélb? eéal@ﬁ g!l:elﬁage filffﬁ ord? QleCC!ﬁl%glglﬁ %ﬂ -erJiBu?e A second

silica gelgolvnp sbromatogradiypditing wih 1641 &°M:MeOH affords the t1tle compound (9Img,

4%0u3|ng(5 bromo-{1, 2, 41tri azol o[ 1, 5- al pyrazi n-8-y1) 44- (
2- nmor phol i n-4-yl - et hoxy) - phenyl | - am ne (80ng,
0. 19nmmol ),

Step ﬁﬁl[&(AMﬁnpﬁoltnE‘J-ﬁx}ﬂBIy!&m%}[ﬁz %}rwz%ﬁw r&ﬁz f-yly_lz)J Boxd=13-

dro |30|ndol-1- one (74ny 29mMmo

d‘hyd’iﬁd%/)PTbﬁ@Y R sasmgrgl- ﬁ”€o47mm|) in 1 5M Na2CCB (1 02ni,
1.53mmol ) and di oxane (3nl). Jhe reaction mxture is
purified by silica gel colugm.chromatography el uting
with DCM and a 97: 3 m xt DCMNI—B (7Min MeOH).
After trituration u5|nd“d|ethyl ether, the title
cormpound is isolated a I|d (61.9ngy, 69%.
Conversion of the materi ‘wlnto the nesylate salt,
usi ng 1M net hanesul foni esacid (0 134nL) in MeOQOH,
affords the title conp 2(57.1ng). '11-NVR (400MHz,
d6- DMS0) 6(ppm) 2. 40 (3 57 MsOH), 3.25-3.38 (2H

, 3.60-3.78 (411, 0’3084 (2H, t), 4.09 (211, d),

m
[003041145 (%‘1 ]S'%qp%%iog ‘1f5 ?A(%éf}a%%nt?%lfémtyﬁjmg %ﬁl Trg)xe %gld%)idroblHI AS-

benzoBiIllsotIiiaﬂ)DG-@IL 11,2, _ﬁibtja,zolilﬂ S00pydzih-8-pll-cahamid Geill6refrbbfy]l sfer (100mg,
0. 173@@ in HLC}?ZS%LG n( gigxagig/qs’ Sﬁﬂ"éc{at Q&PQG&]I)S%&?&G Q‘M'E'ﬂtours The solvent is

removed @QdEFWmmm avfl thyp rqgidud 1s riaiptated yith- TN 1digthy} etheioqnd petpolguaf ether to
ooyl 140400k ol IS P PRSIy 13 . 35
(4H, IQ), 2207 MoV 3$1(2UL ), 846 6T 6), Béﬁn(]ﬁ@ s) 8.58 (1H, d), 882 (2H, 5), 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-yE}-pyridin-3-ylamino]-[1,2,4]triazolo
[1,5-alpyrazin-5-yl}thiophene-2-carboxylic acid amide
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[ 00325] Thi s conpound may be prepared usi ng nethods
as described for Conpound 6, step 1, using
5, 8- dibronn-[1,2,4]triazolo[1,5-a]pyrazine (0. 105¢,

, 2-fluoro-4-mpholin-4-yl- phenyl
W?QSr‘rg, G- 474mrnol), DI PEA (0.123nl, 0.706 aﬁﬁﬁngomssz%
1, 4-di azabi cycl o[ 2. 2. 2] oct gre™ 0.472mmol) in

2-propanol (2nL). The rgactjon! m x¥ure is partitioned
bet ween DCM and 10% 07I138072PCT/ EP2007/ 055246
citric acid (aq) sol,utt the organic layer is
separated and washedfwith 10%citric acid solution,
wat er and brine, dnFe ,gﬁer MySH4, filtered and
concentrated in vadya.n.Jhe title conmpound is isolated
as a pale red solid [77hy, 42% and used in the next
step without furtheg~purification. LCM5: Rt 3.48mn
(89% . Step 2: /
N- ( 2- Fl uar o- 4- nnrph%ll heny1l) - 5- (1H pyrazol - 4-y1) 11
,ZAfiriaw o[ 1, 5-a] pyf gzi n-8-am ne ro 1003261Thi s
conpound may be prepared usi ng methods as descri bed

[OOSdSEr Co'THi@Q: cﬁmd %Ia?ﬁ)e ep (Y] %911 the methods descnbed for Compound 120,
br onao- | oIo 1 p razin-8-yl)-(2-fluo

using lzrorﬁm%ﬂwolwral yi- wﬁ@vc@amﬁme@ylm;w1)y1>pyndm—3—

yllamthe tfbte 40 LEMSSRE 2085 Binldd v, el @S n-2-yl)-1H py
razofé (79ng, 0.406mmo ,éanddl PPhs?Eﬁ(59ng,
0. 051mmol ) in 1.5N NaZCCB (1. 09nL 1. 62mmol ) and

Compdik an&s{ 3 25{81[5-(4—iﬁbﬂopﬁﬁi§teﬂam 1 plytidm-3-Fandiab]-fli2egkriayolo[1,5-

Si, | u ro aphy eluting with 97:3
"Il’yr‘tﬂ/{;‘xﬁﬂ' ‘tl*?R}?"r "R?BWI;} Gﬁ actions containing the

product are conbi ned and evaporatied in vacua to

afford a solid which is trit with diethyl ether

and petrol eumether to yielq:EEE title conpound

(29ny, 38% . LOMB: Rt 2-Y9pi 96%) . ' |

1003271Conversion into lthel mesylate salt using 0.1M

met hanesul foni ¢ aci ddfolttion in MeOH (0. 762ni,

p

0.-076mol ) affords tntl e conpound (35ng). ' H NWR
(400MHz, d6-DMS0) 6(p 2.36 (311, s, M011), 3.19
(411, m, 3.79 (4H, 8. 84-6.94 (211, m, 7.54
(111, t), 8.08 (1H, s), 8.48 (2H, s), 8.76 (IH, s),
9.31 (1H, s). LQWE: 2.91mn (95.4%, mz (APC)
381 (M+H) +. Conpounds-7Q:
(4- (8- (4- Mor phol i nophen§i%ni no) 41, 2, 41tr|azolo[1 5-al
pyrazi n-5-yO 1H pyr azbN5- yOret hanol Step 1:
Br onp-5- (ten- butyl di net hyl - si | anyl oxynzet hyl)-1Hp
[003(}91], azol &higrompogpd mas\pe prepared using the methiods as”described fof Compound 167,
using  (5-bromo-[1,2,4]triazolo[ 1,5-a]pyrazin-8-yl)-{ 6-(4-isopropylpiperazin-1-yl)pyridin-3-yl]amine

in Step 4. LCMS: Rt = 0.82 min (95 %), m/z (ESI) 464 (MHI)".

Compound 56: 4-(8-{6-[4-(2,2,2-Trifluoreethyl}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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100328] A sol uti on of
(4- brono- 2H pyrazol - 3-y1) - met hanol (0. 64ny, 3
63mmol ), tert- butyldinmethylsilyl chloride (0.82g,

Wg.zﬂﬁml,% and imdazole (0.42g, 6.18mol) i MpcrmEp2007/055246
N I et

) ylformam de (20nmL) is stirred at room
t enperature overnight. The ﬁ?&%fszﬂinixture is
diluted with a 50:50 niNtumevgﬁet yl ether: ethyl

acetate and washed wt ter (3x). The organic

layers are dried ovear , filtered and

concentrated. The re |due is purified by silica ge

col utm chr omat ogr ag ﬁ$t|ng with 80:20 petrol eum
1

et her:ethyl acetate t@-gfford the title conmpound
(1 035g, 98%. WO 38072PCT/ EP2007/ 055246 Step

4 Br omo- 3- (tert - but I/dinethyl-siIanyloxynethyl)-l-(t

et rahydr o- pyr an- 2-y1) - pyrazol e and

4- Brono-5-(tert - but Ndinethyl-siIanyloxynethyl)-l-(t

et rahydr o- pyran 2- y -1H pyrazole Br NNNN-N (5)0
[003Ih§0329]l'ﬂls 3;5 %Jaréhrakmgrhgﬁremras a2 IdbRANdIGSY R JAYnd 167,

1H pyrazol e di ssol ved in
using - hroaroﬁ afﬁn%ﬂgéﬁ%&m e [4+-@F. B pothyDRiperaan-1-yl]-pyridin-
3-yl} aRfRSLHGLL. AICHS: GBI Wi (93WRUAE (K8 F6AM-A0026nL,
0. 035nmoml ) The reaction mxture is stlrred at 90C for
18 hours, cooled and then quenched using NaH (4. 69ny,

comBa SR £ SR b o

a)pyredins-yDiiophére-2acanbosilivr &idodmi@d: 5 pet r ol eum et her et hyl
acetate, followed by 90:10 petrgl eym et her-et hyl
acetate. The fractions contpa pe desired
conpounds are collecte \vgtceﬁtrated in vacuo to

afford
4-brono- 3-(tert-butpp~ t hyl - si | anyl oxynet hyO- 1-
(tetrahydro-pyran-2-iy1)- 1FprrazoIe and

4- brono-5-(tert-bu

(tetrahydro-pyran-

Step 3:

15-13- (ten-Butyl -di

ydr o- pyran-2-yl)-1 razol -4-yl11-

17,2, 41triazol ol |, 5-al azi n-8-y1}- (4-noi pholin-4-yl

- pheny1l) - carbanrc acnd tert-butyl ester and (5-

[3-(tert-Butyl - dlnethyl si |l anyl oxynet hyl ) - 1- (tetrahyd
[00311p- pyr Ais onypbjind thiy i@ypramet sdngydithals 25 dkddribbdboCatpound 58, using

(5- brobno—il E 4]{%{1%010[_%) a(]w'r% ﬁl()ﬂ{4 {14 (& 2% trlﬂﬁoroe %Dplé) n—1 yép Ylaamme.
IJHW&Ew#lbqui@égﬁﬂw%Eﬁmﬁﬂﬂpmhﬁs conpound may be prepared
usi ng the nethods as descri bed for Conpound 35, step
3 usin
Comppundy58:phdf- [41‘(44Cy¢10mh23ﬂ91P%ywﬁpqrﬂﬁhwyflglﬁmﬂ-E1{2|;4Jt2i,aw10[1,5-
alpyrdzd-&- P Bldphdnedr-AkP &ﬁgﬂ@é&h Snidl) - carbanic acid
tert-butyl ester 10nmg, O 30mmol)
4- brono- 3-(tert- butyl di met hyl - si | anyl oxynet hyl ) -
- 1-(tetrahydro-pyran-2-yl)-111-pyrazol e and
4- bronmo-5-(tert-butyl-dinethyl -silanyl oxynet hyl)-1-
(tetrahydro-pyran-2-yl)-1H pyrazole (170ng, 0.45mmvl)
and tetraki s(tri phenyl phosphi ne)pal | adi un(0) (35nmg, O
030mmol ) in DMF (4nlL) The crude conpound is purified
by silica gel colum chromatography eluting with 7:3
then 3.7 petroleumether:ethyl acetate to afford the
title conpounds (62.5ng). WO
2007/ 138072PCT1EP2007/ 055246 Step 4:
(4- (8- (4-Morpholinophenyl a#®no)-[1,2,4itriazolo[1,5-a
] pyrazi n-5-y1)-1H pyrazol -5- yOrnethanol co nr\COH

AR Gik thyI si | anyl oxynet hyO- 1-
N}N 11-pyrazol e (724ny, 56%.

hyl - si | anyl oxynet hyl )-1-(tetrah



N-N 100331] A solution of {5
[3-(tert-butyl-dinmethyl-silanyl oxynethyl)-1-(tetrahyd
ro- pyran- 3-yl)-

wd bhoP)4sa70! - 4-y1HL, 2, 4] triazol o[ 1, 5- a] pyr azi ecGrmrkéor/oss246
- (4- nor phol i n-4-yl - phenyl ) -am ne and {545-
(tert-butyl - N
di met hyl - si | anyl oxynet hyl Nl;ﬁtetrahydro-pyran-S-yl)-
1H pyrazol -4-yl] - '

[1,2,4]triazol o[ 1, azin-8-y1}-(4-norpholin-4-yl
- phenyl)-am ne (53.gng, 0.077mmol) and conc.
HC1(0.27m) in Me is stirred at room

tenperature for 2 After renoving the solvent,
the residue is partijti oned between ethyl acetate and
wat er. The aqueous er is washed with ethyl acetate
(3x) and the conbi organic layers are dried over
MpSO4, filtered and c ntrated. The residue is

di ssol ved in 4M HCL ¢ di oxane, concentrated in vacuo
and then partitioned’between ethyl acetate and sat.

[003 If :"::CBTIHJ Ek%g@ﬁzgﬁﬁéyqidpﬂ%%d LiSngdhdtieds Mﬁ(?nfb@ﬁ@{:ompound 46, using
| erea and concentra Va a
> (m OB PUEITT BETy e 1R BT Dug (e T FrsTAeS.

chronatography The title conpound is isolated

EtOA and .a .9 ' .
comit SeeHCrsaingrpry R e B I p S e pazotorn
a]pyra¥n-8-gllaikiné 4H, m) , 4 65 (211, d), 5.25 and 5.53 (HE br

s), 6.99 (2H, n), 7.84 and 8.51 (1H, br s), 7.92
(211, d), 8.12 (111, d), 8 70 (1A\s), 9.74 (111, s),
13.12 and 13.23 (111, br s) [ L&WS Rt 2.26m n

(96.2%, ink (APC) 393 _4\M:MN) £t~ Conpound 73:
448-(4-Nbrpho|in-4-y|-“ ylam no)-[1,2,4]triazol o[ 1,
5-al pyrazi n-5-A-thi g “car boxylic acid methyl am de

Step 1: 2, 4-Di bronDtﬂL%%QIe S Br)--/
1003321Thi azol i di nope 3 g, 29.32 nanol) and P0O8r3

(25 g, 87.96 mol , QUN ) are m xed under nitrogen
as solids. The reactilon mixture is then heated to
110C under stirring 3 h causing the formati on of

a black syrup. The neggtion m xture is then all owed
to cool down to rooﬁ1tenperature and a m xture of
ter/|j 200 i S ad d ve o
100313 g tllrﬁl@ ‘é?pé’ i’ﬁ %er%?pgrﬁ 1S % %t%{%dgt% éeJ‘ S&H%#yor CI'H[EO 446, using
(5-bro@ivl &2, 41tﬁazmoaw«ﬂ113)ramt RBrel) d4-(feayclopiopyheipesaziy byk}ohcmlﬂ@dne LCMS:
klica plug and evaporated to
Re= O%¥§ﬁ%? Fﬁ?ﬁgaggﬁpound as an orange oil (4 g, 57%
which is used in the next step w thout further
} §d: G@kal Q443 Hid-55049.0r Q-yB- @24 triazolo
CnmpgyﬁﬁdBﬁtgﬁ%%l?;%le@ g car b%ggfr?c alélﬁ et h)g; st e}r%L
[L5-apypyzin-8-p10BB8]) To a sol ution of di bronot hi azoI e (1 g,
4.15 mol ) in THF (15 nL) at O0C, ixs added dropw se a
solution of iPrvgCl in THF é;hk& 23 nL, 4.57 nunol,
st

110 equiv.). The reaction i rred at OC for 0.25
h. To the resulting oraay tion is added via a
cannul a, diethyl carbo agd (3 m) in TIE (5 m). The

resulting green sol uijon™s stirred further at room
tenperature for 0.5 ig; _&t Wwhich point the reaction
i's quenched by adleg tprated NRICl. The title
conmpound is purifie WC using 6/4 cyel ohexane/ DCM
as the eluent to afford 514.2 ng (52% of the title
compound as a pal e y&l jow powdery solid. Step 3:
4- Bronnthlazole 2- cambmxyllc acid nethylam de NH
Br) -
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[ 00334] 4- Br onot hi azol e- 2-carboxylic acid ethyl ester
(500 nmg, 2 13 Mol ) is dissolved in nethanol (1 nlL)
and methyl amine in nethanol (10 nm) is added. The

w@l I HEh S stirred overnight at roomtenperal!;(l:JIr,ﬁ,mo,7/05:,246
vaporatlon of the solvent under reduced press

[0034d o o d'bs trampqupg anay dyPepAEd 3808 B mesiods fgsgrib eé@%c@lmound 120,
using 0. 92 —Brofn@@pﬂ/@l 1:141£510K1 Eg]ﬂyr&i}gg A7 fs- (@W "fepf _/pzperazm 1-yDpyridin-3-

Ste 448 enylan1no ltriaz
Sl g 4. S B 5&* Domin 5 b oD 8 Blibosr o ae!
nmet hyl am de ro N WD 2007/ 138072PCT/ EP2007/ 055246

compugngd i, & 2h P ER IR DR RUEBE R SR s T fncote
2-carbaxylidyald oh@iger i bed for Conpound 6, Step 3. The title

conpound is then prepared using_nethods as descri bed
for Conpound 120" step 4. L - R =1.06 min (95 %,

mz (ESI) 437 (M+H). ConpotndNZ9:
5-(8-(6-(4-1sopropyl pi pe n | -yOpyri di n-3-yl am no) 4
1,2,41triazol oR, 5- al pj -5- Al soi ndolin-1-one Step

1. 4-Brono-2- bronnneth I- nzoic acid nethyl ester Br
[ 00336] 4- Br ono- 2- et oic acid (4.6 g, 21 39
mmol ) is dissol ved in 1 in MeOH and refl uxed for
3 hours. The sol vent evaporated to give the
4- br onp- 2- net hyl - benzgftyaci d net hyl ester (4.24 g,
86 % . This internedi (18.51 nmmol ) is dissolved in
carbon tetrachloride (108=mL) and N bronosuccini m de
(NBS) (5.57 g, 24.06 mapl ) is added. Al113N (122 ny,
740 Itrol) is then added and the m xture purged with
[003 Irs] t r 0Q&his t@tipobndringy belfieared adtg wethodls x4 des@ibed fot ﬁaﬂpound 73, using

ur.s. oal i,n
aImnotm er(rper agd ur 215 {ngeth?e i ?I;]éhriﬂé xl{tuﬁedolng #99 })ér eéE 51?1?123 Mo
filtrate is evaporated The residue is purified by
g?ﬁy |
Com[Ioluﬁéé Eﬁ/ g{}&-ﬁ"@ e lpé%hgllf}@ptgﬁghﬁlﬁ} [Pfkﬁ:ﬁllz%ﬂ] S-alpyrazin-5-
yl}thnez\yle@zgnrbcg@h(%cld apidp 2:
5- Br ono- 2, 3- di hydr o- ISOind01-1-éji\Br

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-yI}-[4-(4-isopropylpiperazin-1-yD)-phenyl|amine in the final
step. LCMS: rt = 0.96 min (95 %), m/z (ESI) 464 (M+H)'.

Compound 63: 4-(8-{4-[1-(2,2,2-Trifluorocthyl)piperidin-4-yl]phenylamino}-[1,2 4]triazolo[1,5-
a|pyrazin-5S-yl)thiophene-2-carboxylic acid amide
Step 1: 1-Trifluoroacetyl-4-(4-nitrophenyl)piperidine
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[ 00337] 4- Br onp- 2- br ononet hyl - benzoi ¢ aci d net hyl

ester (0.5g, 16.2mmol) is treated with nethanolic

ammonia (10nm., 7 N NH3 in Me0Ol1ll) for 5 mnutes at

er cooling to roomtenperature a pregrppivat/essrie

“Kgﬂ'/gﬁﬁéd col | ected by flltraubon and washed with a

smal | anmount of nethanol to affprd-the title conpound

as a colourless solid (224 ,NggziF 11-1- NVR (400MHz,

doDMS0) S(ppm 4.41 (211, . (1H, d), 7.70 (1H

d, 7.87 (111, s), 8. 1H™ br s). LCMS: Rt 2.49m n,

(99 699, nfz (APSIEQ M+H) +. Step 3:

5-(4,4,5,5-Tetra 2Hy147 3, 21di oxabor ol an-2-y1)-2, 3-d

[0031?8%%‘ %&%5@% /(Eé?g_oiﬁ s 1 c\4 —mh‘ophenyl)plpcndme (1.0 g, 4.8 mmol)

-are stirh@I08 IR (B whbatD)'G uodch raed rrébpmr@m anitydrtslﬁ d0-3 D opgy 8 mmol) is
added. lrgl%qtg;g{ﬂl’e) is t%&:ﬁ Gl tﬂ@g@y@tag%wdlhg He AR AN wadm IBANDhe) solution is

then dijyted @Qs%%é‘agi mwwmg%%d%ﬁg%cﬁ) ggqrym%é,ﬂ 2x 15

mE) ahd brim {ﬂ; nhitesriRNGivbian dhepbeed MiS0B324d expdrttd Rt affofdéhe. desired
solvent is renoved in vacua and the residue

compopaet @ 46 BGH&dB¥- ween et hyl acetate and water. The
aqueous layer is extracted with ethyl acetate (3x)

st 20 i PR P RGN 4B B ovapor ated. The

solid residue is triturated wt Exane and dried in

vacua to yield the title cénmpqund 185ng, 66 %9 as a

grey solid. I1-1-NVR (48QM&,~CDE13) a(ppm 1.37

(12H, s), 4.45 (2H, s)], @.38 (1H, hr s), 7.87 (1H,

d), 7.93 (2H, m. SNEP A"

1- I sopropyl -4-(5-nitro- pyrldln 2-y1) - pi perazine N NO
[00318D0339]k'§dumnsm‘ll atiftoracdty|Z-@hitopbenSDmperidnp (142 Ad mmol) in THF
(15 m.](l)zl,s @d’ed 1 2 %Pi—l.eckéh g&@@%ﬁ a c@fd@ns@;deﬁlﬁ %ress*ure—eéaghsmg addition

opropy pl perazi ne
funncl( ‘Bhe2Bgem BFlugheroiith NoTHeds .20 Grﬁ“%"é?lb’is added and the flasy isgiooled to
0°C. ASSgFl tibP6f 1(41111%‘{%0%1@ PG dlem 1naFHF7@QﬂI_9\Iﬁﬁ@i fﬁﬂﬁd dropse over 20 minutes,

vent I's renmoved in vacua and the t ant

after vt th dditiop fiyopgldt ELOVRS G ECTAM ST ux uermight” 1 resultng
pale y@ﬁ(ﬁ%usﬁ’dnﬁ&h}é' coBlel @ 1t ahheMdCID(1ad edl) Mﬂﬂﬁﬂfﬂdﬁ@&y?@,usmg vigorous

evolut}?a(;{?f fl: g?}%l? fsélgq%o}a%?nte%e tge sgivenfss a%%rds thehn%tcoﬁlgtgutng,e\xrhwh is used without

furtheBputidedis@pr opy| - pi per azi n- 1-y1) - pyri di n- 3-yl - ar ni ne
100340] 1- I sopropyl-4-(5-nitro-pyridin-2-yl)-piperazin
e (0.99, 3.6mmol ) is dissolved in MeOH (20 nL) and
Step 3t ¥\ -(A1 2 Tidfwordetby Yrdeer dinndpdfrderyiapdg, 18mmol ) is added.
The m xture is cooled using a wateg bath and conc.
HCl is added (4nlL) The reagtit Btirred at room
t enper at ure over ni ght
the resultant |ight yé W sol ution is basified using
conc. NaCH (pH 11) ,apx ite precipitate is forned.
The solid is collected by filtration and the water is

[0031@1<t ract A:H‘fggha% A%k ¢ iz‘lﬁfnoﬁﬁe@ 10tyTist9c 3g@Y, 0.2 YRy Se added

e Co ried OVGF ltere

to @ slarerti GO NI PR EDPBFAE | 6 i 9D in BIOH (10

mL) 2A Eﬁjkcc(ﬁﬁ(ﬁﬁéll "l‘]iezsﬁﬁaeﬁbﬁbnsiﬁ asEidngraiex ot bOhdhraaddganger portions of
anuno?n%lml %m(latc (2 % aﬁer 4 % 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 mlL) and the layers

separated. The aqueous phase is extracted with DCM (2 x 20 mL) and the combined organic layers
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Step 6: 5-Broino-8-(6-(4-

opropyl pi perazin-1-Apyridin-3-A- AZ4Jtri azol o[ 1, 5- al py

razi n-8-am ne WD 2007/138072 PC T/ EP2007/ 055246
WB"z&tﬁn%oﬂ 00341] Thi s conpound nmay be prepar edp¢s§kp¥o7/055246

described fo 0 step, 1
e i D QRIS 2%, FPCTHEL SPOT L et pYPRUEnD (80Tpdgl-022
trifluctbefhSDEtPdridin- éﬁyilpﬁenyscfpnmplydeapa paie azmgasdhd-(ym)mg)

008 A NS PO s oo

is addprl o’p]&n:iabp pEpik yolRioniif heat aoreflaf fdrlid, ccrotlademdrﬂieemeﬂ iskpyaporated.

| f .
e 0 LU PRS0 08 PR e
mlxtupa:*, extbrialwitlsioCMd 2§ @@ang 10 g@f)@md Bt bgled extracts are dried over MgS0,
and eépérﬁeé lﬁldgrﬁfeduﬁéa%&aﬂé l RG] e lomd giaf o%ng/é Bi 390 CN@

triazo pyrazi n-5- Al soi ndol i n-1-one
10032{1D0342]fmm saawoﬁp duneedraip treeppice B d - L hymiveerhebid)pmpgridin-4-
yl]phegﬁ%bpgch ﬁt]Qirazo pQ ﬁ-Snﬁ)tttﬁcﬂbhéneQ carboxylic acid amlde usm methods
6- (4-i sopropyl pi perazin-1-Apyrid
analogpyy g fh 0261@?4@82161"19{“18% a] pyr azi n- 8- ani ne (50ng,
0. 12mol ),
5-(4,4,5,5-tetranet hyl
-di hydro-isoindold -0

-11, 93, 2] I/g}&aborol an-2-y1)-2,3
0 Y9 0. 216mmml ) and

Pd( PPh3) 4(35ngy, 0.03 @ in 1.5M Na2CO3 (0. 64nL) and
di oxane (2nL) The cwnde>product is purified by silica
gel colum chromat ogkaphy eluting with 95:5 DCM MeOH
foll owed by 90: 10 QH. The title conpound is
obt ai ned after tritwdtinon with a 10:1 mixture

n- hexane: DCM (19ng, B4% . Conversion into the

mesyl ate salt, usi 1M net hanesul fonic acid
(0.35n), gives thestftle conmpound as a yellow solid
(20mg, 69% . 1H NWR (4 , d6-DVS0) a(ppm 1.34
(61-1, d), 2.36 (6FHNs, 2stOH) 3.16-3.21 (51-1,

n’}l 3.57 (2H, ny, 4.45 % .52 (2H 's), 7.11
[0032(2 H, d;CMS B6= 2.1 Hnind} 00%8, 19/!(1@ HH02MIR. 10 (1H, d),
. 24-8.29

Compound 65: 5-(8-(4-(2-Morpholinoethoxy)phenylamine)-[1,2,4]triazolo[1,5-a]pyrazin-5-
yl)isoindolin-1-one

Step 1: (5-Bromo-{1,2,4]triazolof1,5-af pyrazin-8-yl)-{4-(2-morpholin-4-yl-ethoxy)-phenyl]-amine
)
e
R‘r"‘*n}

o
[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 MgSQ,, 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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(2H, m, 8.72 (111, s), 8.76 (1H, s), 8.82 (1H d),
9.39 (1H, br s), 10.21 (1H, s). LCVMs: Rt 1 92min
(98.599, mz (APC1) 470 (M+11)1. Conpound 80:
w§2+0§r1§s‘$7i\/br phol i n-4-yl phenyl am no) 41, 2, 41t r ipggairadeknSs246
-al pyrazin-5-yl11-benzol b] thi ophene- 7- carboxyllc acid
am de Step 1. 1-Bronp-2-(2-ethoxywnyl sul fanyCbenzene
Step 2(2QQT-Mo3B 2 RBEH N2 Vit D D LA G/ 17idz00 BABY Prrazin-S-ol istindobin-1-
of 2-bronot hi ophenol (10.50 g, 55.87 mol) in dry DV
(50 L) under nitrogen is added cautiously potassium
carbonate (9.2 nL, 61.46 mol, 110 equiv.). Once
bubbl i ng has subsi ded, 2-broq? 1, 1- di et hoxyet hane
(8.46 g, 61.46 mmol, 1.10 equiwv.) is added to the
m xture and stirred for 2h at-roomtenperature. The
resulting suspension is p d onto 200nL of iced
wat er and extracted wit thyl ether (3 x 50 ni).
The organic layers are washed with brine, dried over
MpSO4 to afford after sl t renoval the title
conpound as a viscous orjange oil, used w thout

one

7- bronDbenzoththlophene
[ 00344] 1- Br onp- 2- ( 2- et hexyVi nylsul fanyl ) ben2ene is
di ssol ved in chl orobenzene (50 nL) and the sol ution

[()032i4§r heaffﬁg rgpd)mfmag feﬂ:&ecﬁusmg)thé ﬁletthgrﬁnas addackd f015L (530111 ound 6,

efu aS|c m Xture i s heated at 0
step v B gr(f bromdl,ﬁéﬁewloﬁé dar sy n-Zsmephdipdo-egoxy)-phenyl}-

amineC @@in? d @\’l@mﬁeg tSt{@ 43 %ﬁ@faﬁ@fh p[;l 3@?&1&5@9&‘01&@@15@@ cﬁﬂfydro-lsomdol— 1-
te | or obenzene

dded to t
one (il S, 8 POGTEH G5 ot ra- Syt (| Bt s oD and
dioxar@Q @), ang 8ol RSinde & pﬁﬁﬁhﬁlﬁ& Mlidahpe f6dntn &H@hﬂﬁg&pﬁf eluting with

di chl or omet h [ hi
poMgrga 476 Trrig ARanS L (8 Mo AR eB 88 pidligien e e
compdhﬁdl iist iﬁblitﬁl a&f « otid (&l. Eﬁixgaéﬁ%)l eCorywrs®o ol thie oxmterial into the mesylate salt,
. i on
using CyCIP eg(sg noemcaasm L %§4 %Ig%/fifo é@gﬁ tﬁ)eé &F?{é&i?ﬁ 1m§2,l é—I -NMR
(400MEE, Q-RMS@MI@(?J,@&BHL@SMS@H] 3£3-3.28 (], n35940-3. Bt (¢, IBL 3.84 (2H, 1),
4.00 BB CA! 8RR S AWY! DS GF 0 8 Q.M&_-s.%tzﬁ{ m), 8.28 (1H, s),
8.76 (1H, br s), 8.79 (1H, 5), 10.00 (1H, br s), 10.16 (1, s). LCMS: Rt 1.98min (99.1%), m/z (APCI)
472 (M)

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

F N\j
e
g

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-
phenyiaxnﬁne (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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00 [ 00345] 7- br omobenzo[ b] t hi ophene (500 ny, 2.36
mmol ) is dissolved in dry THE (5.0 nL) under
nitrogen. Magnesi um turnings (530 ng, 2.83 rrinol,

szg@mgﬁy%v ) are added and the resulting m xﬁ@f,gp,_lo@,mssz“

citrc L ag salifiort e oA Mgt P RASLI TS o) aith e et g, water

and bﬁﬂlel, arved chvéroMgan) filtebedrabd agndenttaied hyplaciwa rihe nité eonfrdumd ik jsolated as a
pale re so?é Q)%fl%%,n |2%ﬁqd(ﬂ g@ :j tllzeri ;Opgm glﬂtﬁﬂﬁ\glg[glgl gaﬂ({gnﬁcplguﬁt’_’i A8min
(89%X esul ting mxture is partiti oned bet ween DCM and
wat er and the aqueous l|layer is extracted with DCM
The organic WD 2007/ 138072PCT/ EP2007/ 055246
Step % Ne(@¥Tugres?-mohelmaphendtt3-(Mbphed-twi-h. b ivreoloty k- dayrasyed-amine
Na2SO4 and adsorbed onto sil |rr/a Purification by LC
using 8/ 2 cycl ohexane/dlpch.or,\qgiat hane as the el uent
afforded the title conpou as a pal e orange oil
(346.2 ny, 71% . Step4d:™Be zo t hi ophene- 7-car boxylic
acid [00346] To a sol uki
benzo[ b] t hi ophene-7-ca )ﬁ ic acid ethyl ester (1.0
g, 48 mml) in methanol /(10 ni) and water (10 nl) is
added sodi um hydroxide (% g, excess). The solution is
stirred at roomtenperature for 30 mn, at which

[00328Pi Nt @bl ¢ I!;@u&ﬁﬁq&; bmagsﬁangcaaﬁmgdes&m@d fo@@sﬁlb&lﬁd 6, step 4,

m xture 1's usted to pH 1 ing 6
using §Sbigriod h2- 4%@@5&5%@?@ $urb162- %J@W 4= W@h@@h‘bﬂ’h@ﬁﬂﬂ) amine (80mg,
0. 2031%199”4 g 4 ﬁyfe&%né}ﬁﬁ 3 bhﬁ;&@d@r&lﬁ[pﬂ?fH@mﬁidld @@m@l Ug()dnﬁnol) and

- tit |
PaP: (8309 054ruls NS BN NG} (kP SRR Do R G2l The
reacti@Fodlire 19p1h<“f@d 5 Qﬁé&@eﬁccﬁt&bﬂ&ﬂr@ﬁht@aphy eluting with 97: 3 DCM NH, (7M in

e SRR e i b TR P gy e

whicht ik n:rm&yded ohh dicihgiecthGGOd pairolebmGBhenmoyild 2heQitle gomnpound (2¥mg, 38%).
wed by DMF (0.06 nlL), causing gas

LCMQ%?Q? géé@he resulting solution is stirred at ft

[00327br 1 EmmmloAafuedusne&rm@mltaml@ag IMUethagestfenc aitthotition in MeOH

u g 1 I
. 762‘%@6}0 098t é’l) aliﬁorésht%e P}l{ d)%u&c?(ltﬂﬁll}:l MHGAR QUIMIBS 4 DMSO) S(ppm)
2.36 (&HI%MSOHO) 3nl12)(4Hanl;| 3P (41E oy BE&GHP4 (?él, maut-pallHby, HeRd(1Hgs), 8.48
t ) Ry 2l )| "
ot N, S o T Bty TS 200 a2 QYED S ey
conbi ned and dried over Na2SO4. Evaporation of the
chp%qha/ﬂnk4-@qd@ﬁo¢ﬁ&%sﬁen9raﬁﬁmpz,@%ﬁm{i ngltmhlseyn-m-pymm.
compound (81% pure) as a yellow solid 8%
Syhmgthaepl i s used without further purifi catl on. Step 6:
Step 134-BramDeOZ oMb RRm oo Y Hippraad d am de Br O
NH2 [ 00348] A sol ution of
benzo[ b] t hi ophene- 7-car I_i\ifaci d am de (500 ng, 2
82 mmol ) in dichloronet e?® naL) is stirred at it
and acetic acid (5 nL) id'added followed by NBS (750

[0032%Y, A solution of (4-bromo-2H-pyrazol-3-yl}-methanol (0.64mg, 3.63mmol), tert-
butyldimethylsityi chloride (0.82g, 5.45mmol) and imidazole {(0.42g, 6.18mmol) in NN-
dimethylformamide (20mlL) 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 MgS0,, filiered and concentrated. The residuc is purified by silica gel columm
chromatography eluting with 80:20 petroleunt ether:ethyl acetate to afford the title compound (1.035g,
98%).
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4.23 mol, 1.5 equiv.). The reaction is stirred at
roomtenperature for 1 hour at which point LGNS
anal ysi s shows full conversion of the starting

wiBh@ihah, t 0 the desired conpound (79% and pi@Ep2007/055246
2007/ 138072PCT/ EP2007/ 055246 di brom nated materi al -

(21% . The reaction is diluted with water (50 ni),
Step ZDMWna:I 3- ﬁ‘ﬁ‘dbmjd{dhﬂm&e@uﬁoﬁmw&ﬁbf{tm@j}c&u{pﬁm&é -yl)-1H-pyrazole and

Brop R R A R RS R B B IR AP S B | D

or ganl c I ayers are conbi ned, vvashed with brine, dried
over Na2SO4 and evapor @&ed Th cru material is
purified by LC us as t feouqht to afford the

title conpound as _gtd]ﬂte sztn(d (300 ng, 41% . Step
-

3-(4,4,5,5-Tetranet hyI [ 1, 3, 21di oxabor ol an- 2- yCbenzoTh
i t hi ophene-7-carboxylic acid amde 0O NH2 1003491A
100328 ut i 61$rw0—%(tﬁf Ry BY ] aplos PRS- IH-Ratasx (ig o345mmel) is
dissol Pl il 3@l @rol2 306 D0, ok 4B, rnagmhaol IR ¢l ;9&%615!:@ 0@5 da’rﬁl ic hrfount of
stirred under nitrogen. sugﬁppfggmz m;]é /%

TEA 9989%@&1 A6 aeetiat therostongix f ‘2 Ter dﬁPR? gpolshgpd then
quencbdd&ﬂin%?&@ﬂ (&Engg T8 iof) 5 Qu f1Eg) rembhvﬁg tHEI mlvsm%th@ rfﬁﬂgé . purified by
ed, and the act| nls ea to a
stca 17T S PHTaioRy “HABE PSR PTHC OF Gt b SR e byl octte
followed byp@ ) peardlounDShr-dihivit acetaead Thh freaigis @htainimg shedlesired compounds are
collcc%g nagc? n&nc[‘;l n%%d Lfr? Q)g tg %%IEE] i Qrm%‘f; f3Ct ﬂlbﬁ{}l gi!nle}hﬁlps%tanyll&methyl) 1-

hout urifrcat
(tetralﬁti@ppygn 2—yl) 1H- pyrazole and 4-bromo-5- (rert butyl dimethyl-silanyloxymethyl)-1-

(tem}é&@_pgénw)pﬁp{,ﬁg}ofg ‘¥4 H]%Thl ) gyl amino)- [ 1,2, 4ftriazol o[ 1,

al'pyraz 'n-5-y1] - benz hi ophene7-car boxylic acid
am de co HN NH 2 0 1003501Thi s conpound nay be

Step 3P gﬁﬁa(Fe@@MJszh J%?zf)%{;ﬁm&? ga N@%g%ﬂb pﬁgn bg») 1@%@@&%: g
[12, 4{@@0!{:«6{65 géuyra%in‘ﬁgl}((ﬁ-_{norpko -4 é’ p egvl)7 61 W a(a ertP]J éester and {5-
[3-(tekt-Bdyi- ﬁf)nethflvsﬂ&y(oi}h‘zetfgl) IY(te@ﬁh)(dﬂd‘bynbf-Z -§) JHYpyﬁﬁom.ﬁp ( 2H

[1.2, 4&ﬁ0£§§; j%yrgzzic f (4 rrjorp fé -6911 d}%iyl) carbl (Lca\%)t blﬁ?[ ester

1.01 mn (95% . Agn/z(ESI) 473@(M-|-1)+ WO
2007/ 138072PCTXE %L?/ 055246 0
NH NH

[00330] This compound may be prepared using the methods as described for Compound 385,
step 3 using- (4-morpholin-4-yl-phenyl)-(5-tributylstannanyl-[ 1,2,4]triazolo[ 1,5-a]pyrazin-8-yl)-
carbamic acid fert-butyl ester (210mg, 0.30mmol) 4-bromo-3-(fert-butyl-dimethyl-silanyloxymethyl)-
1-(tetrahydro-pyran-2-y)-1{-pyrazole and  4-bromo-5-(tert-butyl-dimethyl-silanyloxymethyl)-1-
(tetrahydro-pyran-2-yl)-1H-pyrazole (170mg, 0.45mmol) and
tefrakis(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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Compound 81:
3-18-14-(4-1sopropyl pi perazi M 1- 34) phenyl am nob[ 1, 2, 4
Pri azoI o[ 1, 5-al pyrazi n- 5-

&P4 bi thi ophene-7-carboxylic acid am depdrkPoh¥dsszas

By ke S DG RO

yl)mefilnddr ono[ 1, 2, 4] tri azol o[ 1, 5- a] pyr azi n- 8- y1l) 44-(4-isop
r Opyl plperazMi- 3/ 1) - Phenyl | anaine in the final step.
LCMS: rt = 0 94 nin (95 %, i\/j (ESI) 513 (MtH)t
Conpound 83:
(4-18-147(4-1sopropyl pi
2,41triazol o 1, 5-a] pyr gzi
Step 1: 4-Brono-2-net hyl
1003521A sol ution of 4-Qrono-2-net hyl pyridine (5 g,
29 nmmol) in DCM (20 inlky j$eg00l ed to OC and rtz- CPBA
(7.55 g, 43.87 nnm)I N8 equiv.) is added
t Th t h
1003875t 78 THRRPLE 8 (B A SRR B (oo py a1y
IH—p}frﬁﬂpﬁEﬂHﬂ,ﬂ,qE“faﬁtﬂo[:f shw@n-sgﬁp(zr-@smhmmgqu)ﬁénymaﬁﬁhe| Sand  {5-[5-
Wi.t h sod carbonate (s
ety P e R e R G e S0 B ned
[1,2,4waebiefl , 4 pyaziothy ) rit-iogaio riog akghefdledmina(p3 pmg dd. D”Qdmuﬂ/)and cong.
HCl (Wnﬁ%%&aﬁﬁ LS§ ngmregg rgonlil H:% cra Icfiilr%qu% %fﬁgpﬂérq?ﬁ%iﬂm solvent,

as a pa e orange o i ch
the reﬁldlmtlhemmd béteeani ethy! a@taggpand ;wape.e fThe aqueduy layer is washed with ethyl

ac(-:taté1 (319(5 MRy Eén%]ﬂéﬂ%’réﬁhﬂqgﬁwar@(ﬁ'teﬁ rovnggSOz;, filtered and concentrated. The

residue is dissolved in 4M HCI in dioxane, concentrated in vacuo and then partitioned between ethyl

i n-1-3/1)-Phenyl am nok|[ 1,
-yl I pyri di n-2- yOnet hanol
(4 di ne- 1- oxi de Br 0

acetate and sat. NaHCOQ;. The organic layer is dried over MgSQ.,, filtered and concentrated in vacuo
to afford a crude compound purified by silica gel columm chromatography. The title compound is
isolated eluting with EtOAc and a 95:5 mixture DCM:MeOH (5.4mg, 18%).

'H-NMR (400MHz, de-DMSO) 8(ppm) 3.11 (4H, m), 3.79 (411, m), 4.65 (2H, d), 5.25 and 5.53 (1H,
br s), 6.99 (2H, m), 7.84 and 8.51 (1H, br s), 7.92 (2H, d), 8.12 (1H, d), 8.70 (1H, s), 9.74 (1H, s);
13.12 and 13.23 (1H, br s). LCMS: Rt 2.26min (96.2%), m/z (APCI) 393 (M+I1)".

Compound 73: 4-[8-(4-Morpholin-4-yl-phenylamino)-[1,2,4]triazolo[1,5-a]pyrazin-5-yl}-thiazole-
2-carboxylic acid methylamide
Step 1: 2,4-Dibromothiazole

[00332] Thiazolidinone (3.43 g, 29.32 mmol) and POBr; (25 g, 87.96 mmol, 3 equiv.) arc
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 verv 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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WO 2007/ 138072PCT/ EP2007/ 055246 [ 00353] To a sol ution

of 4-brono-2-net hyl pyri di ne-1-oxi de (4.00g. 21.40

mml) in DCM (20 inL) is added acetic anhydride (6
wbl200713dhe M xture is stirred at roomtenper aﬁd,ir,@mf,@yossmé

at refI ux overnight. The
Stepzlé%{}oé'fﬂﬂ?ﬁlzgkl’?hﬁ‘f&?@% géf?ﬂ ‘uum and the crude product

is filtered through a S|I|car{al ug, eluting with DCM
to afford the title conpound as an orange oil (815"
ng). Step 3: Acetic aci d©

4-(4,4,5,5-tetramet hyl-11, 8, 21cl i oxabor ol an- 2- Apyri di
n-2-ylmethyl ester 0"0 N 3)0354]A sol uti on of
acetic acid 4-bronopyri dI)T—:é yl met hyl ester (800 nyg,
3.49 mol ) in dioxane (®Brnl) is stirred under

[0033@Ltetr g? Z’o ef EBt%]d ch'fdk:-Clz %1&:@§ ﬁgl elaﬁ]]/@ 113 'Plgﬁgﬁvsmﬂ) at 0°C, is added

dropviie 8 polnanel é’ncMgiClbm THAR (A ¥, 33y, 4.57 &rholinld equiv. )5 Tee tehatioh is stirred

at 0°CA5H:50. ?jdlg %g the; Ekqltﬂlg gﬁ.ﬁ%asgﬁl{l&nis aC?deH @%ta%gnnﬁfa t? 9&&%!1 czarb?ntﬁe e(%l ml) in

over ni orange suspensi bn
THF jnglh TB@I\Aesulimgtg@?ee doltltl'rnnom gtmedéllnﬂteeatantdn m@@wm fat 84 h, at which

point UOAET 0N AGHHTh Dy aldiR) rudRa N, cl PAk tﬁl@cdﬂﬁﬁ&d‘ @p&rﬁ@d by LC using

nex w thout further purification.
6/4 CY%W?@[]%@YI @s the eluent to afford 514.2 mg (52%) of the tltle compound as a pale yellow

powddly foid4- (4- 1 sopropyl - pi perazi n-1-y1)-phenyl am nal 11, 2,
41triazol o[ 1, 5- al pyrazi n5-ylipyridin-2-yl nmethyl ester
[ 00355] A suspensi on of

Step 3( 5£mmb&¢%a@iﬂwaa@h%ﬁlqﬁuia] pyrazin-8-y1) 44-(4-iso
propyl - pi perazin-1- yI)phenyI | am ne (300 ng, 0.723
mmol ) and Pd(dppf)Cl2 (59 ng 10 mol %9 in 4/1

di oxane/water (5 inL) is Mled at 1t and pot assi um
carbonate (200 ng, 1.45 pl, 2.0 equiv.) and acetic
aci d N™ S

4-(4,4,5,5-tetramnet hyl - [1)%1/2]d| oxabor ol an- 2- yppyri di
n-2-yl methyl ester (300 By, 1.08 WO

07/ 1 . .
logssggd d. Q%Ee resuFtl ng Zféﬁ)%? éfr&e I's 4heat O(Simgqyi&%}mﬁ i dissolved in
methagn) € wl-pand, meﬁh’bﬂlﬁl@gm métagold & mi) Hradded. Pumiktujednwigred overnight at

room Q%Eé’i@c@x@ dﬂvgﬂ&h’a‘ﬁf)@ BERD ﬁﬂ?enﬁﬁ!ﬂeﬁ"@&tﬁ:@d p@&gretahﬁrdﬁ’ﬁlg@ﬂb Compound as
concentrated onto silica and_ purified by

seloe G AR 587 LMY 967D BEWPROGRP Lo ot f o1 d the
title conpound asayellowsolld LCVS: Rt 0 78mn

(100%,
Sep (295 1R eé%%@mrw S el e
carboty Bz @idhdipBenglipyr azi n- 5-yl } pyri di n2- yOre hanot OH
[ 00356] Acetic acid
4-{844-(4-isopropyl pi perazin- |/-?§D) Phenyl am noHl, 2, 4] t
riazol o[ 1, 5- a] pyrazi n-5-)dl p r\i/di n- 2-yl met hyl ester
is stirred at roomterrp overnight in 10 adL of
a 1.5 Msolution of pgjs m car bonate i n net hanol .
The pH is then brought [to neutral by addition of 10%
aqueous citric acid )d\ﬁ‘\% mxture is extracted with
DCM Purification by ng 98/2 DCM 2M 1\ VH3 in
MeOH as the el uent proyides the title conpound as a
yel | ow powder (40.3 ~NL2. 5% over 2 steps). 111-NMWR
(400MHz, d6-DMS0) 6(p 1.02 (6H, m, 2.33 (1H, m,
2.60 (4H, br m, 3.10 ( obr m, 4.65 (2H, d), 5.51
(1H, t), 6.96 (2H, d), yK- 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). LCVMB: RR = 0.78 min (100%, mz (ESI) 445
( MtH) +.
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Conmpound 84:
14- (1-1 sopropyl pi peri di n-4- Aphenyl1lH5- ( 1H pyrazol-4-yl
)-[1,2,41triazol oR 5- al pyrazi n-8-yl | am ne WO

ég&ﬁ/lggg%pnPCT/ EP2007/ 055246 [ 00357] Thi's conpqwidodiRYs24e
e prepared usi n the nethods as descri bed for

[00338} np o uréiraeetuirglerigapprdys gick- methdangs & ‘éf’(’f‘l'"ﬁ"eflﬁo Giechyropate in a
fashmﬁ-%goﬂ toQhdd %efmlﬁed(ﬂpgoﬁ@ouﬁd 8, $t55Sh.) TrQBle (Mhbbind is then prepared

wing EDRB RS w%@%ﬁaﬁxyw&wﬁvn LA By 7196 RS D 7
(M+Hy'11, 2, 41tri azol oi |,

al pyrazi n-5-yOf ur an- 2 car boxam de Step I:
4- Br ono- furan-2-carboxylic acid amde Br 2 0

CDmpEIQrgﬁrgabr(g #@(fﬂh%‘abgﬂng% in-1-yDpyridin:3- l:zn}i.ll;})é[é,’z,zlltnazalu[l,s-
a]pyrazin-Bohisaindofinilrpng| | CH (100nL) i s added zinc dust (2
Step 1298rono- §ARIR LBk S TRk mPAFLLGNS. The reaction

m xture 1s stirred at room't enperature for 7 mnutes

then filtered over celitefand washed with water and

2M HC1. The filtrate is dlfledto pH 1 using conc.

HC1 and extracted wth et Acetate (3x). The

organi ¢ phase i s washed h brine, dried over MySO4,

filtrated and concentrated in vacua to give an oil
[0033(5ﬁI 9693 V\c')hn‘lécﬁ lllbgal follce%‘hé) 34 g%ﬁ ??%J‘elrgmglzrgld:{sgﬁg?edml 38 HC in
MeOH @_ﬂ@ﬁﬂ}w‘ﬂrfer ﬁmlm*sol des@@gt is @Bp@dtedhio lzive Itky deliremeP-wethyl-renzoic acid
methy} Pété? . bzé %Déﬁ% ?hfs‘%ﬁ‘t {n!vgl'l'le)ite %ﬁ‘éjsflﬁﬁlhl%eéssfo%d Jn BOM tetrachloride

Vi ng the so I N vacua residue iIs
(100 i) gmbl-beaehosuvcidingitht @FEGNE: et @4-96n8moY Eaiﬁ'é?da AJBN (122 aes, &0 pmol)

i3 therpadﬁed\énh"tﬂagmfx&red[#lﬁ%a%ﬂl( foi~ g nﬁg d’ﬁ% I’EDE;EE&I ﬁlﬁ‘(ﬁﬁé is Mo refluxed

mxture Is sti roomtenperaturefor hour ,
for 4 hoven A8k RELIDENPIBOYS APefalirg By dercioigm e rSe%l@fqd@ﬁd the filtrate is

evapoalcll.’ 86 rdsRe ﬁdﬂﬁtﬁh@gﬁhaéﬁ dMlafograpiiesHed ¥ant:i |p§troleum ethet/ethyl

rempved in vacua and the reS| due taken-up with a
- acetatq ) gy Brtilsreongend (R The basic solution is

extracted using ethyl acetate (3x), the conbined

organic layers are dried over MgSO4 and concentrat ed
Step 2t hbxaoL3-diPulé-fsbizédlileme by silica gel columm

chromat ography eluting w thga m xture of (50:49:1)

et hyl acet at e: petrol eum et ;acetic acid, affords

the title conpound (1.2g, . Step 2:

4-(4,4,5,5-Tetramet hyl- 115 3} 2j di oxabor ol an-2-y1)-fura -

n- 2- carboxylic acid am dek\)o+ 0"0

[00337] 4-Bromo-2-bromomethyl-benzoic acid methy! 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. (400MUz, de-
DMSO) 3(ppm) 4.41 (214, s), 7.64 (1IL, 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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0 [00360] 4- Brono-furan-2-carboxylic acid am de (1.2g,
6. 32mmmol ), bi s(pi nacol ato)di boron (1.76g, 6.94mmuol ),
PdC Appf (0.154g, 189npl) and KOAc (1.85g, 18.94nmol)
pended in di oxane (20nm), purged with
W?éz é m nutes and then heated at 90C over ni ght Iﬁﬁﬂgﬁjgkuﬁ
solvent is renoved in vac nd the residue
partitioned between ethyl cacetate and water. The
aqueous layer is extracted ghree tinmes with ethyl
acetate and the conbi ned ni ¢ phases are washed
with brine, filtered thr MySO4 and evapor at ed.
The solid residue is tritiirated with hexane and dri ed

in vacuo to afford the title conpound as a solid
[00338D. 984@“31’@6%3 digydro-japindeid 7yt F36m2 AEPmEPRY dostaipmsitpgiiboron

300m§ 1), PAChdpof (25 mol) and KOAc (320mg, 3,26mmol) are suspended in
( 0) K %p ( mﬁ pluper)a2| n- fA T in-3 -y)l am Sr%)o)-l

dioxarng (@:M)mqrgeg mg{t@g@fa]{ Pingtes spdghen hea¥ed at 85°C overnight. The solvent is
removgc'fL nf H&Q%@fh@é&@l@ﬁﬂh@&d bbehEdn dRPREAL TR $ai&0 ﬂfﬁ@h}cﬁlgougﬂ:)’/er is

ared using nethods as described for Conpound
extrac‘@d wg{i 1 pcqtpeg @@) and the combined organic phases are washed once with bnne, filtered

through-MYSONBrdGvARrafled- THOPIQRYIIR P 8@zt wittyRRielafld died iy v)blto yield
the uﬂe%ﬁém&‘m' O s> ol b 3 VSR oML s, seppm) 137 (1211 ),

4.45 (44, 4), 4.35(1: b, r7aRTRiIEL 41332026l | oxabor ol an- 2- yl gur an- 2
-carboxylic acid am de (59ng, 0 26mmmol ), and
Pd(PPh3)4 (42ng, 0.036mmol) in 1.5M Na2CG3 (0.8nL, 1

Step 4+ TWREYrdp2A0 s Jii Pk padil 20)-pipbiceine evapor at i on of the

solvent the crude material is purified by silica ge

col um chronatography,ﬁs DCM fol |l owed by 97.5:2.5

and 95:5 DCM NI -13 (7M HQ/ QFD The title conpound

is obtained as a yellow sol i[d |(30ng, 47% . 111-NMWR

(400MHz, d6-DMSO) 6(ppm 1.05 (®H, d), 2.54-2.59 (4H,
[00338), 2. Tﬁ)a shidtién o Hohlogp,5-Brepprididd(2.52)15. 76w80 i THF (2p)mL), are added

1-isop ogﬁ%pé @r()i%) }(517&'“&51' dI k%:é)s )(%_ %_?g, ? G&LéngSbf(thc_Sr):acn% théxture is
stlrredgnt g0 prHdr hgyu"s anQ) theB af 1q2p o3 ngh@@e spkver igpoped in vacuo and the
Tesult Qﬁagg@sohcf s %‘itgrate& A8 %30 fﬁé‘mﬁ%”&ﬁa—l&% eﬂ%‘ Zhe/ #50t8d compound

Conpound

(6.7, 4%)BISGS$thQ%b?‘@WFhﬁW€@Fh§§PWﬁPaWP)phenyl Lam no) - 11, 2,

41triazol o[ 1, 5-a] pyrazi n-5- yl guran-2-car boxam de
Step S:Sg—?ﬁlséprop%)l ]!ngeorgzrmo 9%?] pymgm 3- y }znlv‘uge phenyl ) - pi per ne NC2

A
A

|
L,
[00340] 1-Isopropyl-4~(5-nitro-pyridin-2-y1)-piperazine (0.9g, 3.6mmol) is dissolved in MeOIl
(20 mL) and tin (IT) 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

2

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 filiration and the water is extracted with diethyl
ether (5x). The organic layers are combined, dried over MgSQ,, 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-isopropyipiperazin-1-yhpyridin-3-y)-[ 1,2,4]triazolof 1,5-a pyrazin-8-amine
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1003621To a sol ution of 4-fluoronitrobenzene (5g,

35.4mmol ) in THF (50nL), isopropyl pi perazine (4.54q,

35.4mmol ) and K2CO3 (7.35g, 53.2mmol) are added. The

woSRGH 38y, M Xture is stirred at room tenper at pEErpioor/ossas

overnight. The solvent is removed in vacuo and the

residue is partitioned betwe t OAc and water. The

organic layer is washed wt biine, dried over MySO4,

filtered and concentrated. JThe crude conpound is

purified by silica gelswcdtum chromat ogr aphy usi ng

99:1 and 98: 2 DCM NH3(#M.kn MeOH) to give the title

conpound (8. 2g, 94@@.\Snﬁ§’2:

4- (4-1sopropyl - pi perazin-1-y1l)-phenyl am ne 92 WO

2007/ 138072PCT1EP2007/ 055246 NH
Wﬂﬁﬂm036311Ebsnmmn®yayHﬂmﬂﬁnﬁuwmgphbmyﬂg¢pﬁﬁedﬁz[hm@¢ﬁd@swp1,

i S ST 409 D ESH D Ty 0
pyndlrrﬁeylwm ({1 80,50 %Wmﬂ@é) | Mgthaldum@pylﬁmq@ &A6mk.oh82mmol) in 2-
propaﬂf@blﬁ]ﬁ m&&u?&me)cm-ﬁg %afeﬁﬁ!%' sthda };e? cSthrh EIEMgrE{pg? Msing DCM

rature overn Af t removi ng_ t he net han
foﬂo“lﬂﬂ éy P%% QPP%WFOIéaﬂﬂG’EdiS Brﬁ tiflg CWW B g Pple PW@H&?JM%OM%)
(pH 11). The water phase IS extracted with diethyl

d t he ani ayers ied
SR LY e Rt e A R R
yl)mom&iwmtﬂ-ddee compound (6 4g, 88%. Step 3
(5-Bromp-14, 2, 41triazol o[ 1, 5- al pyrazi n-8-y1)14-(4-iso
propyl - pi perazi n-1-y1) - phen (H ne Br 1003641Thi s
compound nmay be prepare(jgmjs;mn/gl net hods as descri bed
us

for Conpound 6, step 1 ng

5, 8-di brono-[ 1, 2,4]tri'§‘w2 o[ 1, 5- a] pyrazi ne (2g,
7.20mmol ), 4-(4-isopr§pyF-pi perazin-1-yl)-
phenyl am ne (1.89g, 8. ) and

NN- di i sopropyl et hyl am

(1.88m, 10.8nmol) in
2-propanol (30mL) are i.rred at 95C overnight. The

title conpound i-s isol 'd after trituration with
di ethyl ether and petrdl eumether as a grey solid

[0034(2]2 599 Thi8 ¢8fpouset @Ry H’bprepared IlSmg methods as described for Compound 6 step 4

SIRTHCHEHE S AT
(50mgL 003 6Lnhnkdl), s smmeﬁnehammyb[e Jpdipab@olaiSy) g, 3Ekydacdisoiam]-1-one
(S6me, ﬁﬁfén';amb@fand %ﬁgﬁgg}i%’ ﬁ%d 0 gg ) 2 |t01§ l‘fnp} M NasQy (0 p4mL) and dioxane (2mL),
The crmj¢ )alpy!mt dh puried/ by filigaPgel tolnmam zlobwfitdgrapha eRying with 985 AIGN:MeOH
followB®by 90:10 DCM:MeOH. The title compound is obtained afier trituration with a 10:1 mixture
n-hexane:DCM (19mg, 34%). Cenversion into the mesylate salt, using 0.IM methanesulfonic acid
(0.35mL), gives the title compound as a yellow solid (20mg, 69%).

'H-NMR (400MHz, ds-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, 5), 7.11 (15, d), 7.86 (1H, d), 8.01 (1H, s), 8.10 (1[I, d), 8.24-8.29
(2H, m), 8.72 (14, 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+11)".

Compound 80: 3-[8-(4-Morpholin-4-ylphenylamino)-[1,2,4]triazolo[1,5-a]pyrazin-5-yl}-benzo[b]
thiophene-7-cirboxylic acid amide

Step 1: 1 -Bromo-2-(2-ethoxyvinylsulfanyl) benzene
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WO 2007/ 138072PCT/ EP2007/ 055246 (80ngy, 0.21mmoft,
4-(4,4,5,5-tetranmet hy141, 3, 21di oxabor ol an- 2-yft-furan
-2 carboxylic acid am de (101ng, O0.42mmoft, and
PPh 4 (62rTg, 0. 053mmoft in 1.5M Na2CGC3 {‘éﬂi‘]}’2007/055246
wo(zi) Lk , 1 71lmmoft, and di oxane (4nlL) The crude

product is purified b i-+Brca gel col um
chr omat ogr aphy eIutinE;EHIh DCM and 97:3 DCM NH3 (7M
in MeOH). The title co ouRd |s i solated after
trituration with diethyl etfigr (35.4my, 429.
Conversion into the nesylate [t using 1M
nmet hanesul fonic acid in MeOH (0}0793nm.) affords the
title conpound as a solid (35ng). H NVR (400MHz,
[0034316 DI\/EQ,) &{lppA)of D-1Bamdthibhbenh] ,(1R3BE (3BT 1mmg]) 1m|_pMF (50 mL)

3,22-3..35 5 ; nee
under Jelgti%n (1%51(;&651] %@o%skrkpotﬁ');mm?cg%lina n?_9| %L %%631]3!@1 rﬂlO e%u$§ O
bubblis®)has BibEiGed( llzﬂ)moﬂrl-@yﬂno:@g@@e (846 2. 56)1 46 g, ¢ 11J|.qqu1§y 1s added to the

mlxturﬁﬁn%ésu%%(“for 51} 8%1%8157‘[61&%}:&&9 AP su:ltgljffqgs @ﬂsﬁm i® uré% 200mL of

iced w@8r; and extracted with dlethyl ether (3 x 50 mL) The orgamc ayers are asheg with brine,

dried o%er{ﬁgfo (i ai’fﬁﬁ%ﬁ@xp%h&h&%ﬁlbﬁl Bro 4l lepRRAY bamiieks dlng, dl, used
pyrazi n-5- yll-thi ophene-2-carboxylic
WmMma@ﬁHﬂaﬁﬁﬁﬁﬁmﬁHZN [ 00366] Thi s conpound may be prepared

u5|ng the nethods as described for Conpound 92, using

(anlnocarbon%itthlophene 4-boronic acid in step 4.
SmPZt%$%¢WQﬂ@U T&iPPRE™R (100 % miz (ESI) 462 (MrH)t

Conpound90: (4-{846-(4-1sg OR) Iplpera2|n [ -yl)pyridin
-3-ylam nol -R, 2, 41tr|azl
a] pyrazi n-5-yl1l pyri di n- 23y |ﬁethanol WO

2007/ 138072PCT/ EP2007/ 055246 OH [ 00367] Thi s compound

may be prepared using the nethods as described for
[0034@oMpouhBr@®;2-@singyvinylsulfanyl)benzene is dissolved in chlorobenzene (50 mL)

and thé solu 19 %c&t&d t% ’76“%I 'P@%Ctlltfpg ilnL§ 1s%éﬁraa§éd|%a1%ﬁlﬁ§)1ﬁdtﬁe l§1ﬂhah18 @ixture is

perazin din-3-yl]Jamne in
heate dL?@N/S3°C R[venmg@t YH!Jean @a%symﬁi‘% a]éqggq})to 4938 d()vmg Ié_lﬁld the supernatant
solvenggfm%ri)? f tte Chlorobenzene (15@ 1s added to the remdue and heated to 150°C for 30
S

1844 opropyIprrldl hen noI %fﬁﬂommmme
min. Theroiveptis Brayishaeanispd e Ry areh oo hbis
until 1R@Rhihgs ake d1&OAMO Iaﬁglméfréeﬂmm drd @phmay ydolilpeditidbuph cORNo afford a

clear yellow solution. Concentration under vacuum followed by LC using cyclohexane as the eluent

provided the title compound as a viscous colourless oil (1.21 g, 35%).

Step 3: Benzo[b]thiophene-7-carboxylic acid ethyl ester

N
S
0" 0
[00345] 7-bromobenzo[blihiophene (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
mixtire is heated at reflux wntil 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
| 85



[ 00368] 4- (4- Ni trophenyl) pi peridine (250 ng, 1.21
mol ), K2CAB (170 ng, 1.21 mmol) and 2-i odopr opane
(240 IS, 2.4 mol) are stirred in acetonitrile (3 L)

wég%qgggs%%ed tube at 120C for 45 min. The m :};cq‘rlﬁrzjm%mssz%

_ thd the sol vent renoved under reduce - o
fractiopy s semidnedweshedwitibranc dricg areriNe$haer skeirdermioaip( Serificaton
by Ld@ngafﬂg c%h@fané/éicﬁ[&_%meﬁlﬁ ds AEL SenPE B r&ARRY BlLEnPBEhd as a pale

the DCM1s washed with water (5 nL) and brine (5 niL)
orangeM3Hr3 BG 7d%ér MySO4. Evaporation of the sol vent

affords the title conpound (300 ng) which is used

wi t hout further purjfication. Step 2:
Sﬁp*iyﬁfﬁﬁgﬁﬁgﬁﬁyﬁﬁﬂgﬁﬁf8? - 4-y1) phenyl ani ne H2N

[ 00369] Hydr azi ne (35% by _m»eight in water, 0.67 ni,

7.2 mol) and 10% Pd/ C ( ngy 0 03 nmol) are added

to a solution of

1-isopropyl-4-(4-nitrophenyl)pi Peridine (180 ng, 0 72

mml) in EtOH (10.nL) afd tH& mixture is heated at

reflux.for 3.h. Afte 09l i t he. m xt IS ; .
100346F | ¢ o S eriPist g S SO Eraad Bl M i3 (0 g mmol o
methaild] €1 Orrels)i atld ates(1f edli) ssdtisdeddiim hpEMideds gndxpess)d Theshlusipe fs stirred

0 0 ofef T} Enction mi

at roorg gim\?\éguge 817 3]&'1%1% %ﬁ%%ggf%%;%ﬁag gaé@)eé\@cﬁ% 5 fhon mixture

ent evaporate _ , esired conpound as )
is adiusteg 40 eHylelhy widing M HIC] salgioprand pxBgeteghyth) DG clhe\gagbined organic
tayers Y G fkertl FRRUR 2 EiHEL NG to RSl T GBS Epoundla8 B ydlow solid (505.2 me, 59%).
Y 05 Br ono- 1%‘3, 47tﬂ;lga§o| o[ 1, 5- a|"3§f’ﬁazian- et e
opr opyl pi peri di n-4- Aphenyl | am ne Br
Step 51§9§(Z{@ i DAL 1-&RPEPRYdctdkam ne (200 tL, 1.2 mmol)
e

is a to a mxture of 4-(1-

I sopropyl pi peridin-4-yl) amne (220 ng, 1 0
mmol ) and 5, 8-di brono-[ 1 riazol o[ 1, 5- a] pyrazi ne
(280 ng, 1.0 nanmol) in Pr nm.) and heated at

reflux for 48 h. The m i s cooled and the
sol vent evaporated under reddced pressure to afford

100348 OE gr(e)lg @noLlﬁ)ch%ng Qﬁitlioga]thi_[;gﬂloﬁe—i}@arﬁ@dﬂi% tacfan emsbainesa mmol) in
. DCM and wat er \ a e ers re . .
dohloggs e TR g e G S SASEB S e ) is odded
&Hmﬁ@bﬂDﬁﬁQ@mﬁgﬂ%cﬁu%@ﬁﬁsHhﬁﬁmihﬂxﬁﬁﬂbh@@ﬂmﬂﬁﬁmﬁmg$MﬁfﬁrIhmm
extract.e W ., na - en .
Aque PR Okt 465 Shigndpf b MR SR BE Sl ys ouion

The r&@Nhg Biour@ 5 ik didwall vittewatentsd meld), xitpthistsoughi echevad by adding

va ' e i
s S0 G  20R Shls FNE LR R G5, R i o
combin@0ani/daed dvar IBEND1. oEapdrasiod of fhe seleet prslgr 16 prpgure affords the title
m ] hibg) LAY, DAL ik 11928 withd¥: BirtWeSurificarion.
“ pﬁ%@&??bﬂ???ggﬁmkggﬁgﬁg%H ’2 ag?oré'thewéure title ation
conpound (110 ng). [00371] This material nmay be used

Step 6t QBRIEBAE/bRhiopidAL 7 LArbb S BPEAPYAiR Peri di n- 4-
' yl ) phenyl am nok[ 1, 2, 4] tri azol Q[ 1, 5-a] pyrazi n-5-y1}-2,

3-di hydroi soi ndol -1 -one in a pfashion anal ogous to
step 4 as described for ownd 79. O H
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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LCVMB: Rt 0.91 min (100 9mz (ES') 468 (MH)*. WD
2007/ 138072PCT/ EP2007/ 055246 Conpound 100:
1-(4-(541H Pyrazol -4-y10-[ 1, 2, 41tri azol o[ 1, 5- al pyrazi
n-.8-_ yl am no) phenyl ) pi perazi n-2-one Step 1:

. WQ_-Z %51%3%9%10- pheny1l) - 3- oxo- pi per azi ne- 1-car boxlil(f]}/_%mg%ﬂmasz“
dibromiagted myareAl (480 Theyometion EpMved 0gtr2ater S Plh SPUTIIE with aqueous
potassiint QRN ibRE 69 1808 toafdR.) The aqueous layer is then extracted with

~_3-0x0- pi perazi ne-1-carboxylic acid ten- b_uﬁi%l, est_e({
dichloraygstiapg 20d e R Itne PreRuORYCrLe P Teasked yniyibging. fged over Na,SO
and c{#Bor@RML Thd crﬂé’dﬁnﬁl@ﬂliagl s ﬁgﬂiﬁ@ by (Lb%usin@d)'(}i@ as the eluelnt) to afford the title

14.9ny,.0. 004 K2C38 (1.19g, 2.04mo in
comp?gﬁng?csaﬁ[l%“?ﬁﬁ?ﬂd)(?%’ébﬁged with nitrogen for 5 mnin a
reaction tube. The tube is sealed and the reaction
' I S ‘hea . 119C for 15 rs, After | j .
R S e S R S e s L
through a silica cartridge shing with ethyl acetate
(40nL) The filtrate is conc ated in vacuo to
afford the title conpound & & brown |iquid (1.06g,
87% . LCMS: Rt 0.88nmin (91%F Step 2:
I-[4-(5-Bronmo--[1,2, 4 i '
azol 011, 5- aj pyr azi n- 8- ) - phenyl Ppi peraz n-2-0ne
o0 OH Br 1003731Thi s congound may be prepared using
net hods as descri bed f Qﬁrrpound 6, step 1, using
5, 8-di brono[ 1, 2, 41tri azol o[ 41, 5-a] pyrazi ne (0.283g, 1
'[003@Pmm| )% solution of 3-bromobenzo[b]thiophene-7-carboxylic acid amide (300 mg, 1.18
4- (4- am no- phenyl) - 3- oxopi perazi ne- 1- carrboxy{ I.c aci.d
mmolj igdioxpst (y rld &t red Brdsopgoeet. BRIV G e, 3 molY), potassium acctate
(230 i, @130 Wb, 129060 Whdt §Riab@atbdibo2@ 150 the, AZ2MRahgL, J.MNequiv.) are added,

2-propanol (.Inm), . Pyrification of the crude materi.al. ..
ot RS e B1, ] SHRECREG o By I PGPt dtted
with IHCM| fiveed thyuddSieRte BVt dvb@iatad fuatecgacuum to afford an oil that is used in the

444 (5-bromo| 1.2.4]tri azol o[ 1, 5- a] pyrazi n- 8-yl am no) -
nmsﬁﬁé“?]y‘iuig’ﬁg%[@%ﬁmﬁoedf azine-1 -carboxylic acid ten-butyl

ester as a white solid (0.252g, 51% . 1003741A
Siep § S gl gyienplaning 47 tisslol Salpyraci Sl fenealt tiophene
7-carbopiliswgil pm@leox o-  pi per azi ne-| - carboxylic acid

tert-butyl ester (0.252ng, 0.6 in 2:1 DCM TFA

(4.8nmL) is stirred for 1 hour a@&mterrperature.

The mi xture is then dil utegw and basified

with sat. NaHCO3. The aqu ayer is extracted with

DCM (3x) and the organieNT ayérs are conbi ned, dried

over MySO4, filtered andlcopcentrated to afford the

title conpound as a sofi dfg’lhgmrg, 78% . Step 3:

1-(4-(5-(1H Pyrazol - 4- SN2, 41t ri azol of 1, 5- aJpyr azi
n- 8-yl am no) phenyl ) pi per azi n- 2- one

[00350] This compound may be prepared using the methods as described for Compound 120,
Step 4. 'H-NMR (400MHz, de-DMSO) 8(ppm) 3.19 (411, br s), 3.76 (4HL, br s), 5.70 (1H, d), 7.12
(2H, m), 7.43 (14, 1), 7.63 (1, br ), 7.76-7.80 (2, m), 7.92 (1H, d), 8.03 (111, d), 8.21 (1H, s), 8.28
(1H, s), 8.6 (1H, 5), 10.09 (1H, 5). LCMS: Rt = 1.01 min (95%), m/z (ESI) 472 (M+H)",
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WO 2007/ 138072PCT/ EP2007/ 055246 N-N [00375] Thi s
conpound may be prepared using nethods as descri bed
for Conpound 1, step 5

wo%sqﬁﬂgglhé (5-brono4l, 2, 41tri azol o[ 1, 5- a] pyr alz(yml&gw(gm“

| kpi perazin-2-on A
Compogndg &14358- - sopseRINRerazin- %Y& “‘%&mﬁ?ﬁ'ﬂ %“%‘21 LSy gan-5
yl}ben{oﬁégh@hQMb&yﬁeﬁﬁmiﬁlde Pd(PPh3) 4 (21ng, 14= 01) and
Bu (70nmg, 0.72mml) in 2nL of 3:1 DMF/ water. The
reaction m xture i s concentrated ynder vacuum and the
residue is purified by silicg g [ um
chr omat ogr aphy el uting with a\gﬂadi ent 99:1 to 90:10
DCM NH3 (7Min MeOH). tI e conpound is isolated
as a pale green solid, --- 1999 . '11-NWMR (400MHz,
d6- DVS0) 8(ppm 3.05°(j211 , 3.42 (2H, s), 3.62
(211, m, 7.32 (2H M%T 7 (211, d), 8.26 (1H, s),
8.39 (1H, br s), 8.6K 1|L1 br s), 8.81 (1H, s),
10.05 {(1H, s), 13.32 ([111, br s). LCMS: Rt 6.98mn
(92.4%, mh (APC1) I\/H-H)* Conpound 102:
5-18-14-(4-tert-Bd perazin-1-yl)-phenyl am nol -[1
,2,41triazol o[ 1, 5-
al pyrazin-5-y111-2, 3 dl'g ydr 0-isoi ndol -1-one Step 1:
l-tert-Butyl-4-(4-nhtro-phenyl)-pi perazi ne [00376] To
a solution of 1-fluoro-4-nitro- benzene (314

[0035E3 nmol ”])'hmdnpaﬁmﬂ @y b pepdred ysing agethe d(:s_pgbed 40134 Htaﬂd)BO vsing
(3- bIOIPﬂ] 9 A% Q(Slfﬁg}rgzﬂ 8- yﬁ g@ﬂm%&p&g&ﬁ{fgﬁ ﬁhlny%‘n@ih} iAnkk final

step. Iﬁﬂ&temo%m@\i%é) &t/é@sur?éleﬁMJv@cuum and the reS| due is
partitioned between ethyl acetate and water. The

organic layer is washed with brin dr ] ver ( .
Comppyridy &F:d- {ﬁw&b(4cla9wemlwa'fféﬂ“ﬂo‘f')gl?‘\?sﬁ%‘“wh@d’ ﬁ“‘““‘@fg’?%“m‘
5-yI} ﬁ%hley@)aieuﬁﬁolby silica gel columm chronatogr aphy
_ eIutln%fvm%ﬁZ] foIIovved by 99:1 DCM NH3 (7Min

Step 1B TSPEEIRE PP e conpound (348ny, 55.4% .

LCVMS: Rt 3.87min (99%. Step 2: -

4-(4-tert-Butyl - pi perazi -y1) - phenyl am ne NH, WO
2007/ 138072PCT1EP2007105 24
10037711-tert-Butyl -4-(4- - phenyl ) - pi per azi ne

(348ny, 1.32mmol) is dissgved in MeOH (10 L) and
tin (11) dichloride dihydrate (1.08g, 4.79mvol) is
10035 ded T u’uon o)fggrognd Sﬂ?l&)%ﬁjdnﬁs(*j BPoanME RDAM D rands cooled to

he reaction 1Is stlrre at bath i
0°C arﬂ%caaer(w@m smzmﬁ TeSEaB) P PEPOPHOPIER BYET 30 i The ice bath is

RMillbwedSit iaf thobSicRgeraam Gor Nat. ( ﬂhb resulting
then Iﬁ?‘% ﬁgtthv?/a%?%w hase ics e;?t raac 0ed eWI t hH]rd[Péah et her

solutiqndx ylthhwgdl‘gp&gﬁqbenaFea{ 18g:) e, prgantc layers are
comblwgls%shea Iith €6 &ifm lﬁ&%ﬁaﬂ& (ﬁt ag.),i dile&l! a@eh‘(N fIzSth&ﬁﬂ(bW&icetnh’@ed under

tl d 308 t
vacuugltt% Ef%(wcl: ?}:ﬁ 61‘8%] QOFD(E) Bﬂ? P %3\/\'%]' glﬁch 11%&%&%%0&%&
( 87% Ste p 3

8-yl)-14-(4-t
Step 2 ﬁcagﬁfzggzi rogtgpér meﬁi P a] pyrazin-8-yl)- ( e

enyI j- am ne
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Br 1003781Thi s conpound nay be prepared using nethods
as described for Conpound 6, step 1, using
5,8-dibromo-[1,2,4]triazol o[ 1, 5-al pyrazine (0. 308g, 1
4- (4-tert-butyl -pi perazin-1yl)-ph I
wQ 609?3'1‘3‘&;2 1.33mol ) and N-et hyl diisopropyl - %)f Hfissass
[0035510 289%d g solutiEafvbbrpmp--rxethylmyodian dloxideHp ¢ ﬁﬂhdé) mmol) in DCM (20
wl)i i %%t e%ﬂ 3)3;1&:%3 éﬂlﬁ @ﬂéﬁdxﬁﬁ&é‘ &%eﬁ%iﬁé@ﬁ%n%%m 1 Bbur and then

rgani ayer 1s separated and washed with
heatedygh rafhux avminiphti Tae sefvinb i remeied pdsoXacupm | apg fhe Frigp groduct is filtered
through @ Qiﬁ@{}; El@ﬂlg%ﬁ!ﬁjCM EAHRA thd fid défnpbuin@ Bs & ordna€ oil @35 e
wth die et her and petrol eum ether affords the
‘title conpound (440mg, 92% as a creamsolid. LCWVE:
Rt 2.25min (96% . Step 4:
Step 35AdeBd deid A4 €T, 3-teBuiaythyipl, mejrda)zaérwdlaryzrwmhém%ﬁmtmm”Z
41triazol o[ 1, 5-al pyrazi n-5-y1}-2, 3-
di hydr o-i soi ndol - 1-on 1003791Thi s conpound may
be prepared using nethods gs described for Conpound
6, step 4, (5-bronmo- [1,B4]triaz ol O[1, 5-
a] pyrazin-8-yl)44 -(4-ted{-butyl-pip erazin- 1

-y1l) - phenyl }am ne (100ny, 0.232mol),
5-(4,4,5,5-tetranet hyl4d,g, dloxaborolan-z-yl)-z,s-d
i hydr o-i soi ndol -1-one (9 0. 32mmol ), and Pd(PPh3) 4

(67nmg, 0.058mml) in 1.5M Né%ﬁﬁﬁ (aq) - (1.24nm), and
di oxane (3.7nmL). The reactiongr xture is partitioned

between ethyl acetate and brine, the organic |layer is
[00354kpar atedlutien pleapetin e ﬂ@@mpﬂdﬁ%ﬁ’@}?@h%ﬁ%\ﬁ%@ﬁﬁ%t%ﬁ mmol) in

dioxare QS YA WOstirrbd Bndef Hind d?%*é@lg g BUndB Bdlbd) GRta@AIm acetate (1.03 g,
colum WD 2007/ 138 2P 7/ 055246

10.5 marpitl o b e LR PBnetola g P 8B 22> Bl 48 iy iy added: and the
reactiodB9 ibatdiGl ROGRAleRYEHO STHe r@(ﬂkﬂl@\lbﬁnieﬁkﬂ;pemld\vﬁ@ Hl)luté(bwgi DEMa filtered

oljd ichis triturated w et her

rough el e bl e W P P B issibh Bty sep witou

furtheO@ficatibdc- NVR (400MHz, d6- DVMS0) 6(ppm 1.43 (9H, s), _
2.36 (3H, s, MsOE1l), 3.02 (2H, m), 3.19-3.26 (2H, m, _
3.67 (2H, d) 3.90 (2H, d), 4.52 (211, 2 7.10 (2H,

Step 4)Acetit. 86 £- 1&-[4 (dysopmpg@:@n@m 1()3):-13’16{’0)1&?"180]1@ 2(4itHﬂZ"é¥ 1,5-afpyrazin-

72 (1H, 8. 75 (1H, 9.09 (1H b
55"”’%‘%’1231’6%)‘3’(5%" e ) 2 orH ?2990/@, o (APCI)

483 ( M+H) +. Cbnpound 105:
5- 18- 1442- 0xo0- pi perni n- 1- 34) am noHl, 2, 41tri azo

| o[ 1, 5- al pyrazin-5- yl1-2, 34 hhydro-i soi ndol - 1- one
Step I:

3- 0x0- 4- (445- 0- oxo- Z3- ro-IFL|SO|ndol-5-y1)-11,2,
41tri azol o[ 1, 5-al pyr'agi n- 8-

ylam nor phenyl} - pi pgraziNe- 1- car bOxylic acid
tert-butyl ester 1003 1¥hi s conmpound may be
prepared using netho a¥ described for Conpound 6,
step 4, using 444-(5:kronmo- [1 ,2,4]triazolo

[1, 5-a] pyrazin-8-yl nnﬂno)fphenyll-S-

oxo- Pi Perazlne-1- ca tic acid tert-butyl ester
(115nmg, 0. 24mol),
5-(4,4,5,5-tetramet hyl4l, 31(2)di oxabor olan- 2-y1)- 2, 3-
dlhydro i soi ndol - 1-one (92my, 0.35mmmol), and

Pd(PPh3) 4 (83ny, 0.072nmol )
003381 3nLA 1 suprmiea| ) of rﬁ%bfam%h?rél%‘ewlsﬁg?mﬁﬁéﬂq%%& {*gppropyl-
pipere&inxltjdﬁﬁeﬂyﬁalﬂlhé l@(ﬁ)dm‘gﬂ b 2P wind) hﬂatend(ﬂlqit)mn(sm Bg, amdedl%) in 4/1

r e i.s forned an gted
ioxa e 48 i 4 TG P AP BB popee 1D 6 3 mmel. 3 i) amd
aceticaggll #i(4,4,65a€lrainathL{d |3, 23disiabaralan- é-at)pymddnglaylt@thalf f::mr d3@theg, 1.08
title conpound as a yellow solid (60ng, 47% . Step 2:
5-{814- ( 2- Oxo- pi perazi n-1 - Agpher odam noN1, 2, 41tri azo
o[ 1, 5-a] pyrazi n-5-yl1}-2,3-d hydroi soi ndol -1-one
[ 00381] A sol ution of
3- 0x0- 4-{445- ( 1- oxo- 2, 3-di hydro- 1Hi soi ndol- 5-y1ML, 2,
41triazol o[ 1, 5-




100 WO 20071138072PCT/ EP2007/ 055246 DCM and basi fi ed
Wi th sat. NaHCO3. The aqueous |ayer is extracted with
DCM (3x) and the organic |ayers are conbined, dried

4, filtered and concentrated underpyaEpboin/dse246

WA | _
a r he title conpound as a yel sol i % Bhtine solution
ol B0 7 sk g EOUE 1 TSI By o pjing solui

is partiﬂ}ncd Botdbed &bhlorbihethade 84d (24, amd the drgbfic (a@bt, is syncerfra@Q onto silica

2H, d), 7.83 (1H, .d -8, v (A
and pgfed vy g phrompgpir op ECHAe ) b Ay Bl gt o ellow
solid. LEOWE: RiR0. Rod (100%:), 83 4AGNHHN z (APCl) 441 ( M+H) +.
Conmpound 108:
7-FIuoro-5-{844-(4-isopropy|piPerazin-1-342}phenylani o
Step 5N pﬁl{B;lM.Zz{_zbﬂ;pmpJ@zpdr@F:ﬂ;{-ﬂ)pkenylamino]—[ 1,2, 4]wriazolof1,5-a pyrazm—.i—yl}pyndm—_
2 Dm%h%¥[azin-5-$1-2,3-dihydroisoindol-l-one Step 1.
k4 -Brono- 2, 6-clifluorobenzoic acid nethyl ester 00 Br

[ 00382] To a suspension of /g\

4- Br ono- 2, 6-di f| uor o- benzoi FO(5 g, 21 mol) in
DCM (10nL) is. added thionyl, chljoride (15 ni) and DV
(0.5m). The m xture i irred at roomtenperature
for 2.5 h. It is then ed to 0OC and MeOH (20nL) is
added careful |y cauffng Vi gorous HC1 evol ution. After
stirring for an adqj#1 | 0.5 h, the clear solution

is partitioned bet equ@M (50 nmL) and water (50 nL).
The organic layer isywashed with saturated NaHCOB,
brine, dried over and the solvent is renoved
under vacuumto affiordithe title conpound as a pale
yel low oi | which isSy wi t hout further
purification. Step 2: H :

4- Br onp- 2-fl uor o- 6- (ni tronet hyl ) benzoi ¢ aci d net hyl

005, S5 PSS OROIpRESAl S

a suspension of sodi um
a|pyrabividryil peridid-2 §hnghyl ¢69 insokd atgoey l‘gﬁmppr)m@rﬂyewm 1@ . ﬁ)a 15M
idn' i : 165 heSbbldhd @ sehitdd] by alidition of 10%
Somnoéltolf%gm%%%(?%é uﬁ?etﬁr%m?ﬁge% esul ti ‘E_%j;el o shjy r% /gg)COWZM
aqueowschubeiel add oo mxtge isgratrdrahdizYi B ﬁ‘tﬁnﬁ’ﬁfﬁﬁwlﬂé F
N, 11% g&fgéHga’s R T LI dviceD helHE cdBipolibld & o RIS bowdzel(4an mg, 12.6% over 2

s e & By FLE RS i 90 210 o,

br m),A%8 @8k fa9)!s| 50w tH8.9DQM, (12084-718Y (3EVED 8. Mel rs), @301 Hriy), 8.61 (IF,

o s g sc il f Ll AT R BB Y P e

DCM | ayers are then conbi ned, washed w th saturated

NaHCO3 and brine, and dried over Ngscn. Evapor ati on,
Compoiind h84:s di(Ehwpapflpipdgdiart-Aiphpal-Ed H-ayrgehiayhil gt igiregiol 1>
ah”mgﬁﬂkpﬁagﬁéired material, used wi thout further

purlpicatlon. LCMS;, Rt =1 27 mn (64%. WO

2007/ 138072PCT/ EP2007/ 055246 Steg 3:

5- Bronp- 7-f |l uor o- 2, 3-di hydr g-T s ndol -1 - one CH
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Br 1003841Crude
4- br ono- 2-fl uoro-6-(nitronet hyl )benzoic acid net hyl
ester fromthe previous step is dissolved in MeOH

ngzg ’1?'@)72351-0 this clear orange solution is A INEs246

, 51.3 mml, 3 equiv.) foll owed
[0035Fhmoni T POPPRS mag bo Bre@are%lisﬂg the fgipods gs éiasm’l‘iiﬁd yorfpmprund 92,
using Rﬁﬁzu,iehﬁbdr&u@ﬂuﬁzs@&gw I NEAST IEAED 8 (10684) oz @SB 408 (VEM)'.
in MeOH (50 nmL) is added and the mi xture is
stirred overnight at roomtenperature The resulting

Compiuid 86; 94~(8$(6-f(4-tshpf@ﬁlptﬂaf:ﬁﬂghylﬁﬁhmna-ylmﬂmj-[lez,Mﬁ'idztﬂn[l 5-
fLI%rﬁ %_ gsorb d on silica and roughly cl eaned by
alpyrin-gy f-'f'é HEFEOBEROE0H 7M NEB. Removal of ¢ he
Step Is ¢lBvemi-fuaihflondpxelictaaid agdlei d that is redissolved in
' DCM washed with 10% NgaOH, and concentrated under

reduced pressure to | eav white solid, which is
triturated further with "bounts of DCMto
afford the title conpound® LAMVS: Rt 0.96 nin (100%

m z 230/ 232 (M+H) +. Step 4:
[003587 F|- uome 2 Rol(tlondorSt, Sdibrodnb At DrydrboklicdacRildi 70 218 @5:1@mal ir?NH,OH

-y4)-2,3-d | - 1- 038 A t f .
R IS SO I Y T
Toom ﬂe@&mﬂfmﬁoﬁ 7 infimaésakangite(ed avis) celi® asd washed] with dketer and 2M HCL. The
filtratd ilé ta%ri(? ge(ptt) Egg( d%f %PC%CKEL%& F%Eteigwﬂﬁ) leﬂoQ/l ’as:é?a% @§)S I’["tllg]organic phase is
washeldivaipibriag diicl ae Mﬁ@nﬁl(cr&tetialdgonwmsﬂednmmo @ g eil (4.96g) which
sohd:[%]e stuon % 10 %@ga ()vnl%e {oﬁ&%hhcﬂ% liséd m%@ﬂrﬂ?& &%atﬁo‘ﬂf 3 h.

orange suspension 1S | ut ed Wi th

DCM
[00359] | t er dUe tdhﬂ é@@’n ééﬁlmreolhﬁ dlss;(éwéemthﬁwlecéﬂqalﬁ@l@ﬂ 2phe endreefluxed
for 1 hddr. al‘ah& Qmmng%é sdIat m'v%cJ\?\ﬁﬁé 1%§§ﬂe\4§ élsgoﬁe@ grmm&uﬂéme (75mL)

ther is.slo to0 af

€ Y
and PR oL HpMAMNED Htaspa 29t RAENESe et Tt B sieed at room
tcmpe(allQQ%@r 1Mok, 21733/ 3%%9&*1( Miti'D(SmL)S’E; Q@deﬁ -and the reaction stirred for additional 2

hours I slé %rgn? ZF%F pup (ﬁ ngzlios% gtgas'%;q}cﬁg Faﬁt:rmglfpl \{rll_h a %111'11'10& (t)}esaly ILIaIE%Og The
basic sbh}tmﬂ 1s?exdac&yld1l§1ﬁg sty lndaite Bxpite coMBned organic layers are dried over MgS0O;4

200 8072PCT ] 246, [ 903861 Thi
and cggen g‘ PED AT EE usﬁr?éﬁl%a(r%ré’fl%% ?fca %el escr I t‘?’%r"?‘%%%u @ d mixaure
of (50919: 1y gthyl gedthepatiobym ethoragetiztagid, a_fm@'themle eor@pogad ﬁnZg, 295,
%, mz 487 (MtH) +. Conpound 112:
5-(8-(4-(4-1sopropyl-2-oxopi perazin-|-yl)Phenyl am no)
Step 24;.,(24 é 3%%%%@ I3, 972ioRABRYII BRI v b ) bSO PE clmrdgeon e

114 (5 Bronol |, 2, 41tri azolol7,/5-aJpyrazi n- 8-yl am no) -
phenylP4-isopropy|-piperaz5 -2-one Br [00387]To a
sol ution of "B~
114-(5-brono[ 1, 2,4]triazol o[ 1, 5-a] Pyrazi n-8-ylalThno)
- phenyl | - pi perazin-2-one (gxanmple 31, step 2)
(180ngy, 0.47mmmol) in NE%E ) are added acetic acid
(0.03nL, 0.47mmol), 38 ng, 0.47mvol) and
acetone (0 2nalL, 1 18mmuol). ®The reaction mixture is

[00369) | I I €d-Brbmé-QR4n-1-SARRyRL HEi@ dndde 1gowr32h;|nﬁ,t) N&@NBbﬂato)diboron

ook SV TN OB TS St o

dioxaﬁel"(eomlaapurgerdmﬁinxttagmfo'r § mavgited il theh hmwmat@ﬁ‘h‘mveﬂﬂ@t (’IpHsolvent is

remov A ERRGFDRO AR R e SR ARG O e svoons taver
extrackedytlee tigiee with aedtybdeoptct mndDENcoBliyedagrennichphages it esjed with brine,
filterefl 'ﬁg@%h R1dsBY Qx{dsevgﬁo?atgf ingd sdﬁ’\ﬂ%mdwg RalinARE weR REERE @8l in vacuo
cuo to af a crude conmpound which is purified
to affcwthg“ﬂm eoanpgd a@@lsehﬁ{()@?ﬂﬁo%@ogr aphy. Elution with DCM
and 98:2 DCM Me01l1 affords %he title conpound as a
yellow solid (45ng, 25% . Step 2:
5-(8-(4-(4-1sopropyl-2-oxopi perazin-1-Aphenyl am no) 11
,Z-11triazol o[ 1, 5-al pyrazi n-5- Ai soi ndolin-I-one




WD 20071138072PCT1EP20071055246 0 [00388] Thi s
conpound may be prepared using nethods as descri bed
for Conpound 6, step 4,
wo' S99 -0{2;1-(5- brono-{1, 2, 4] triazol o[ 1, 5- a] py pAIEP28h7)35246

am no) - phenyl ] - 4-i 5opr opyl - pi Per azi n- 2- one (40ny,
0. 09nmmol ),

Step 354-(84644-Bofrotdtipadopt- Nyl #idid 32 ohioy-d b tiamioPh 5 4/py1azig-d

/ igydr -1 sgi ndol -1-one (37mg, O 14mmol), and Pd(PPh3) 4

yhfuren 'ﬁ“ﬁ%ﬁ‘“ *27mmol ) in 1.5M Na2CO3 (ag) (O.5mi, 0
75mmol ), and dioxane (1 2nlL) The reaction mxture is
diluted with brine then tol uéﬁg i's added and a
precipitate is forned angMcol+ected by filtration.
The filtrate i s washed- di et hyl ether, petrol eum
et her and MeOH and theplpyified by silica gel colum
chr omat ogr aphy. El uti %l M bh 99:1 DCM NH3 (7Min
MeOH) foll owed by 98:2 &nd 95:5 DCM NH3 (7M in MeOH)
affords the title conp d as a yellow solid (24ny,
55%. "1-1-NWR (400MHz, @45- DMS0) 8(ppm 1.08 (6H d),
2.73-2.87 (3H, m, 3.2¢ (2H s), 3.62-3.68 (2H m,
4.52 (2H, s), 7.36 (2Hvd), 7.84 (1H, d), 8.07-8.10

4H, . 8.25 (AH, s . (1

1003615 iy ool e gl B R a5 & il . s <
using 48 3-bdlier-6-(4- Goppoyipigeradn1-yhpyridin-3-yl)-[1,2 A]triazolo[1,5-aJpyrazin-8-amine

5-{-’- - g '_r = h - ~Phe i 2 .
B e
(59mgi0L6Inmd B, antl-RskRFhgn éfb’ln}g-, 0.036mmol) in 1.5M Na,COs (0.8mL, 1.15mmol) and
d:ioxaré'(_ A IAI?F Q%p%ﬁ&f%%‘t%é%ﬁ%éﬁ) the cradnfBidn 8l pudifiet Bk HNAr@l column

sol ndol - 1- one suspensi on sodi u .
chrompiperaphyersing 3X- Moot d b a@r%?tﬂrPSF5nDWﬁ‘iﬁkaﬁg’bmn?ﬂe%’?‘% The title
compdtH® ks) obBHdd hES HAWNSEY | DHDAVAM 1 OWNIR] @100RKE, tgHMBOB&ppm) 1.05

| THF (20 il ti trt i
(o1, B A D) ST A e S Tl (878 Ref Ot b 8o am
5), 7.9 06} 5)i RITHE, GH0s.nY1xaeds EMVAH, 4, &) (liks s)aslde (LH, A 1@03 (1H, s).

Loy P PO TRSURIRRL) L S Bl A R fes s

(M+Hhydri de (635 ng, 60%di spersion in mneral oil, 15.9
mmol) is then added and stirring is continued for 30
m n before iodonethane (1.19 nL, 19 mmol) is added .

~ Companst $% et-@§i((4ssepriopppipdrazip- 170 phewyilangno) A A1tpipgodel 1,5-alpyrazin-5-

9l Cl (sat aq.) is added and the mi xture is

ﬂﬁmﬁ??ﬁ?@%mwy ethyl acetate (120 nL). The |l ayers are

Step 15 &daprapdd: (11 REe AR $H4se is dried over MySO4 and
the sol vents renoved under Feduced pressure. The
residue is purified by sili'ta chromatography, eluting
WD 2007/ 138072PCT/ EP2007/ 46 with 5% to 10% et hyl
acetate in petroleumether 40 afford the title
conmpound as a yellow oil (640 ng, 1.78 nanol). .

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 MgSQOy,
filtered and concentrated. The crude compound is purified by silica gel columm 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
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Step 2:

5- Brono- 3, 3-di net hyl- 2, 3-di hydr oi soi ndol-1-one Br 0 H

1003901A sol ution of

52- (4- met hoxybenzyl) - 3, 3- di net hyl- 2, Bedeyodrass24s

-(gmﬁﬂg%F?l-one (640 ng, 1 78 nunol) and eerie anmmoni um

nitrate (2.91 g, 5.33 mmol ) in acetonitrile (11 nlL)

and water (5 nL) is stirrgq;at OC for 45 min The

solution is diluted with acetate (100 nL) and

washed with brine (40 nli) he organi c solvents are

dried over MgSO4 and evap ted under reduced

pressure. The residue is piyified by silica

chromat ography, eluting with 10%to 50% et hyl acetate

[00363]n et I-Bbyeoyyl-e{Haitro-phenah pipedzind 6. 14 B3 dmeohpd Wiolydem MeOH

165mol dded. Th giiig led using a
020n§3€§% @QQ?EOpF pup%?% Pn-]?3)§aPﬁenyI%E$hai?me 4

water Udtly glzawho [HE1 5s mdgy f3élz1iLh FheTepetign I stirred at room temperature ovemlght
After r%ggt%\:}%méﬂ]ghop kﬂ%%&ﬁf%% QJIL&QQ s Ha?;lﬁ&ialsiﬂg conc. NaOH (pH 11). The water

di met h -di h 0i S dol-
phase is gfeacicd wisk o 05 PRI éaﬁﬁfﬁ a%% o‘%ﬁﬁ YL M0y fltered,
concenti3Sd iR LRLOMS tiflOcopiRYpdy, 83%Bt ep 3. This is then
used to prepare the title
compoundfron(5-bromo[ 1, 2, 4] tri azol o[ 1, 5- a] pyrazi n-8-y
Step 3 13-Bhmiod1, b 3pat0pyl, pi ]@g:mamSFyl)Wyi Ysoprppyéniptlagind! wE-phey i gumine
met hods as descri bed for Conpound 120, Step 4. LCME:

Rt = 0.92 (100%9, mz = 497 Conmpound 118:
4-(5-(111-Pyrazol -4-y1) ékw@trlazolo

(1, 5-a] pyr azi n- 8- ylan1qf%:Fl(/ﬂlclln 3-

yl met hyDbenzanmi de St eg

4- (5-Brono-17, 2, 4firi Ino[ 1, 5-al pyrazin-8-yla
no) - benzoi ¢ aci d neth¥% ‘ester WD
7

2007/ 138072PCT/ EP2007/1058246 Br 1003921Thi s conpound
may be prepared using %ret hods as descri bed for

[0036@}3 NpoUungls Bompdlufiimaly BéPrdp@red using methods as described for Compound 6, step 1,
o oL e 0 i 1
phenyﬂam@i%r(tﬂ 894, 3. @ﬂ&ol)l-aﬁdl y-diisiopropyl @ingldmipem{ 1rB8mELO 10L8mehol) in 2-propanol
€ 0“’1[]5 aresh %d %I Eﬁfr ?r&gﬁ)t rrY lﬁt}eactomg%lst %@eépd%ﬁp%g&ggﬂg@ethﬁ other
and pdaoRWA efied ds d gfe 4Biin2. 597 8§ %)-

Step 4: 4-(8-(4-(4-Isopropylpiperazin-1-yDphenylamino)-[{1,2,4 Jtriazolof1,5-a]pyrazin-5-yl)furan-2-

carboxamide
HNQ
/H,N
I
[00365] This compound may be prcpared using methods as described for Compound 6, step 4,

using  5-bromo-N-(6-(4-isopropylpiperazin-1 ~yD)pyridin-3-y1)-[1,2,4)triazolo[ 1,5-a]pyrazin-8-amine

93



Step 2: _
4-(5-Brono-[1, 2,41tri azol o[ 1, 5-al pyrazi n-8-yl am no) -b
enzoi e acid

-(5-Bromp-[1, 2,4]triazol o[ 1, 5- a] pyr a7
Wgr’ngﬁ)g} %iznzoi c acid nmet h;l ester (46 1. S?ﬁéﬁ?@%mﬁ

Ony, .
(80me G BraB A1 ARETREERHL S AR AR PR 2 Hpinpid amice
(101mFy@4mﬁdi)§ ARG @@ e ((B4HGho]) 18 1.2, g0 @M@ eImI(, 1.71mmol),

I'm) is_added. . The, reaction mxture iisS stirred a . .
mnd diph A PN 5 DD B e el Runh B oSy puing with
DCM adida s 2rd:NH €7NHinMen ). e sitld conedurgitis S8ied diter Ridurdion with dicthyl

cor 50 EPHE SR 1ONEE FLSGR 1S Bf PPc e

(0.07%al) givrdstleditlp céredoand ® afsdidf@@ing)The precipitate is

0N S BiasOl bt | S B3RS0 H | ANBh Lo o, 322535 o
m), 3.{2EBmY). 3A8YFLL, dSI (3, d), 7.61 (T, br s), 7.94 (25, m), 8.00 (1H, br ), 822 (IE,
), 8.7ﬁ|:(1%§ Ffﬁ?g@ ;14 rgmgﬁlﬁ E)ﬁsé,of[ﬁbq(l@;sﬁ‘.l L(tll%ﬁgﬁit' By (08BN (APCI)

nzanm de “Br [ 003941A sol ution
447 (NjTH) .

4-(5-brono-[1, 2,4]triazol o[ 1, 5-a] pyrazi n-8-ylam no)-b
enzoic acid (0.230g, 0.69innol),
Compaukty §6:0X YRR 9éd tpip e(-1QinLP0p heVITBINOP|1)2,4] triazolo[1,5-a]pyrazin-5-
1-eth¥1-%b&§j- éineégylaninopropyl)carbodiinide
yi-thigphgngizearheiplidgid 4994 mol ) in DMF (5nl) and
3-picolylamne (0.077nm., 0.76mmagqgl) is stilled at
roomtenperature for 21 hour s« sol vent is renoved
in vacuo and the residue is[triNurated with di et hyl
et her, ethyl acetate ang™diChi-oronet hane. A pale
yell ow solid is obtaing ashed with water and dried
to afford the title HonMpound (241ngy, 82% . Step 4:
4- (5- (1H Pyrazol - 4- .4N42, 44t ri azol o 1, 5- al pyr azi n-
8-yl ami no) - N- (pyri cti nd3-»yl met hyl ) benzani de WO
2007/ 138072PCT/ EP200%+58246 0 1003951Thi s conpound
may be prepared using nethods as described for
Conpound 6, step 4 ing '
4- (5-brono4l, 2,4]tri | o[ 1, 5-a] pyrazi n-8-yl am no) - N-
Pyri di n- 3- 3dnmet hy1- ben de (100nmg, O0.24mol),
4-(4,4,5,5-tetramet hy,N{ 1, 3, 2] di oxabor ol an-2-y1)-1Hp
razole (93ng, 0 48mmwol) and Pd(PPh3)4 (70
[003%1 06mmbhip cpmpopnd pRKDCIBPAHpsing Thermetiods 4y d?ﬂrﬁ%@éﬁ% Compound 92,
using @ 4amilbehrbory M GThbies WHRIHRY Ao inl soplil! r]ldM@.q{ttBBﬁjaihgﬁ)@ %90k (ESD
col yim chriomat ography eluting with DCM fol | oned by
462 (MBIp- t hen 96-4 then 90: 10 DCM NH3 (7Min MeOH) to
afford the title conpound as a white solid (19. 6ng,

2099 . 111-NVR_(400MHz, d6- DVEO 4.52. b
Comppungh” (B nfh 5 g Poirphrp P St P3P 9w in T Afficotol s

a|pyralio-5-81}pidid-2-ynmeihand. 48-8. 62 (4H, m), 8.82 (1H, s),
9.01 (1H t), 10.21 (114, br s), 13.3 (1H, br s).
LCMS: Rt 1.86mn (93%, fez (ES.) 412 (MtH) +.
Conpound 119:

4- (5-(2-0xo0-1, 2-di hydropyridin-4-y1)-11, 2, 41fri azol of
1, 5-al Pyrazi n- 8-yl am no) -

N- (pyridin-3-yl met hyl ) benzam de Step 1:

445- (2- Met hoxy- pyridin-4-y1)41, 2,4l triazol o[ 1, 5-al pyr
azi n- 8-yl am nol - N-Pyri di n- 3-yl met hyl benzami de

04



1003961Thi s conpound may be prepared using methods as

descri bed for Conpound 6, step 4 using

4- (5-brono-{1, 2,4]triazol o[ 1, 5-a] pyrazi n-8-yl am no) -N
e Lgi.n- 3-yl i net hyl - benzam de (120ny, 0 28rgwEB2p07/055246
WOf?%@%’ﬂ'lggypyridine-4-boronic acid (87ng, 0.57mmol) and

Pd(PPh3)4 (81ng, 0.07nunol) in 1.5M K2CO3 (aq)

(1.6nL) and di oxane (2.9nL)” The erude material is

purified by silica gel golmnn/bhronatography el uting

with DCM fol | oned by :4then 971 then 95-5 DCM NH3

(7Min MeOH) to affﬁﬁ title conpound as a white

solid (92.6nmg, 73%.|Step 2:

4- (5-(2-0x0-1, 2-di ridin-4-yl1)11, 2, 11tri azol ol

, 5-al pyrazin- 8-yl am.ng).- K (pyri di n- 3- :
2

yl met hyCbenzami de 71138072PCT/ EP2007/ 055246 0
[00397] A mi xture of =~

445- (2- met hoxy- pyri|di n} 4-y1) 41, 2, 4] tri azol o[ 1, 5- al pyr
azi n- 8-yl ami nol -~ N-Ppfidi n- 3- yl et hyl - benzani de
(71.5nmg, 0.16mmoft and i di ni um hydrochl ori de

(91'mg, 0.79nunoft in water (0.5nmL) in a sea t ube

[0036T]s heathischomipout8 B Yf bsroreparcaivig B8 melpdsets dFWPEG%tdfP‘nQOIFR?B“d 83,
ine SQLNVERL 11 S-G9 alhraYARUD-[6 T ilpteazirs] -ylpyridin-3-ylJamine

using cﬁﬁgﬁﬁ%gé%gp_ed gﬁa¥??¥ca%ggi? eO%???g W th %EKT

in Stepfdo ILICHFe Bt DY-7Dei04 i w0 ERY VNN (7M in MeOH), and

the fractions containing the desired product are

conbi ned and evapor ated.. Th itle.c ' ’ -
Compyupd| B esd{sa[é-(%rlsyg'mvaswp%ﬁ“aﬂ?@i!?‘%flr‘f“g“?‘“‘ﬂa?/g’mgﬂ“‘c’““’5 alpyrazin-5
vi-2,3L @308 dinkdot-Noé R (400MHz, d6- DVBO) 8(ppm) 4.52 (211,

d), 6jg§ %%11q %%y)2é21m£114’ s), 7.38 (1H m, 7.51
Step 1 hlggprongi- +-ipniephesdpresine g 188" 23 (311, m), 8.51

(1H, d), 8.62 (1H, s), 8.82 (1H,|s), 9.01 (111, t),

10.58 (111, br s), 11.8 (11- s). LCVsS: Rt

1.72mn (97%, mz (ESt) 43 Fr)t

Conpound120: 2- Met hoxy- yl pyridi n-3-yOret hyl-4

-[5-(111-Pyrazol -4-y1) ,2,41triazolo

[ 1, 5-al pyrazi n- 8-yl @M nol - benzam de Step |: - _

2- Met hoxy- N- (6-net hyl pyridin-3-yQtnethyl-4-nitr nz
[00368ide 044 TuaDTPYIRRSTHE% (24 1% 12 B@W@o?&é%jﬁﬁ’ T%g‘?qﬁ'ﬁ’,%"” and
9-iodo oﬂ%e W' JL, bﬁ r%haﬁﬁ%\ég%diﬂﬂ ac[aélfﬁih(ih’% (3_Ti|nL) @ncscaled tubez Z;;;gc for 45

- ret hyl npr phol i n : e i
min. glhe mipiupenis| Goolsd éﬂ‘gd@ea’?‘*’%@m&“ﬁ%{ i %‘*S&g?i"g%%‘ Aty {oidue s
partiti{)r%g Bé’thdiﬁiIgCMZI gz:b rﬁL)I(eﬁd weteh(Sinpyr thellaperSary epmrateth wdthq ]ﬁ@l;fl is washed
. | 51, . I'h i affords the
it e (g Pt g © Byprd oo, T Bty RORL LK
title cgRER] (BGO MmE)SHtedh inideth wiaRCOBDgrPUsfiggtion, HC1 (3% ag. )

and water, and then dried over Na2SO4. After

evaporation of the solvents, the residue is
Step 2t gi(t-Gomvplringdm-exliveeroivesdne to afford the title

conpound as a white solid. Step 3: '

4- Am no- 2- net hat y- N- 116- net h g L di n- 3- Anet hyl | benza

m de

H,N

[00369] Hydrazine (35% by weight in water, 0.67 ml., 7.2 mmol) and 10% Pd/C (38 mg, 0.03

muol) are added to a solution of 1-isopropyl-4-(4-nitrophenyf)piperidine (180 mg, 0.72 mmol) in

FtOH (10 mL) and the mixture is heated at reflux for 3 h. After cooling, the mjxtu:re is filtered

through celite and the solvent evaporated; The residue is redissolved in DCM (25 mL), dried over
95



0 [ 00400] A sol ution of

2- met hoxy- N- (6- net hyl pyri di n-3-yl)net hyl-4-nitrobenza

m de (448 ng, 1.49 moft in EtOH and EtO0Ac (8 niL

stirred and amoni um formate (375
Wﬁa%@ﬁ“é"ﬁ" 108 WD 2007/ 138072PCT/ EP2007/ 055%@%%7"’55246

MgS(hgpdthe solyetigyapaieted el afdud trHissivetl wprppasnd a8 mpale ¥eflogrsolid (113 mg,
0.52 toB1) Wikic ks 18 WiihGur 1&0Rl Sificddoht ered through celite,

the solid is washed with EtOH and t he conbi ned

solvents are evaporated to afford the title conpound.
Step SVBRromo-[1,2,4]triazolof 1, 5-alpyrazin-8-vI)-{4-(1-isopropylpiperidin-4-yl)phenylJamine

4- (5-Brono-11, 2, 41tri azol o[ 1, 5- al pyrazi n- 8-yl am no) - 2

- hydr oxy- N1(6 nethyl pyridin-3- yOrethylibenzam de Br
of 1, 5- a] pyrazi ne
(285 nmg, 1 03 nnDI) and 4- agi ng- 2-
met hoxy- N- R6- et hyl pyri yI)nethyIIbenzan1de (280
ng, 1.03 mmol) are | er in "PrOH (5 nb) and HBr
(48% ag., 380 M) is ed. The m xture is heated at
reflux for 24 hoursn® Ngooled suspensi on i s poured
into NaHCO3 (sat. a nm.) and water (25 nli) and
extracted with CHC13 4 x 30 mM.). The extracts are
dried over MgSO4 and Bvaporated. The residue is

1003781 1 o Rk Db PR By SRR (200 al iyt ot BLh L pahi of a1
isopropylpiperidit-e¢l)yhay l4nies @20 due 1.8 tmiohunmst S- dAbrblho-l&EI)Hﬁ‘tamlo[l 5-

ey P58 el i ol PR ) 0 Rl QIR0 i Tt s ool

and the gotwint epagatjtediunder, raduiced preseire folaffeed an orange- brown solid. This is pamtloned
betwell ]B@Matgé BL?&'[M'V@!EQI’ @ﬂﬁgﬁr%@ me%ers arcl\gé[.,tgratﬂd. The organic phase is washed
with citric acid (10% aq., 3 x 25 mL). The combined washings are extracted with DCM (25 mL) and
then made basic by addition of NaHCO; (s). The mixture is extracted with DCM {3 x 25 mL) and the
combined extracts dried ever MgSOs and evaporated. The crude product was purified by

chromatography 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

1o 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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[ 00402] Pyrazol e-4-boronic acid (19 ng, 0.17 nmol),

4-(5-brono-[1, 2, 41tri azol o[ 1, 5-

a] pyr azi n- 8-yl am no) - 2- hydr oxy- N-[ (6- et hyl - pyri di n-3
woz‘éh‘)f yl ] benzam de (40 ng, 0.085 mol), KACKBrAH55246

BEp8Y _
Compagah §0: i (-G oA AR P rbeddlD: | % 000
ylammf)jpu&fygﬂxpwmh znmter ogen and di oxane-water (4:1, 4 nli)
Step 1. 6a(€%mmdyg?ny2 g’per];a% -%Jzz%g%/hcp‘!zc%cl@iq | 5l 243 Ul trasoni c

roge tor 30 seconds and
then placed into an oil bgﬁﬁ\‘t 85C. The reaction is
stirred for 28 hours, ddi ti onal portions of
boronic acid (10 ng) a atalyst (2 ng) after 2 h
and 18 It The crude fi'xture is absorbed onto Si02 and
[0037@‘” i fi ﬁ%ﬁgl&@mg@&mt Q@UEAD SR 13- 6@ -pifetabind-Yecarboxylic

0% MeO product obt ai ne edi s
acid 0@yl ¥R (BAIMES PRI (A D 679! @%@aé%wﬁﬁ’ﬁ b Boromo,
copperjfg 1&11()6 @I‘ﬁm@@ %Mﬂ%@ %Mbg(@ 18€])2.(4smatjde diox4nh Q4111L) is purged
sol vents evap oratedgg gﬁ- reS|F e d gken u nd%u@ﬁgﬁ&nmim
with niggeen| fpiohin 0 et BPT és§ﬁ #gncoe ound as
119°C R $5 RSy |Adileoobigito {adb temyerankr€ Ns: redétmrﬂm@@rms ﬁlte(r@t;hlgugzga silica

cartri dﬁ‘@é&? IWZ tl}%ﬁgl @%%%402_‘]4%0 gﬁe( ﬁ]%% é)%%aal% O t%rd in j:acuﬁ}- ]'EO affoi’ci hthe title

compoliiZze h (Broﬁwil liguia] 1se AR7P0-IEMY | Re friSBrokli@l¥oani de N - N
[00403] Thi s conpound may be prepared using the

. methods described for Conpound 120, using benzyl am ne

Step 2 I 4s(5 Sporio-| 11 2OUBiaaR 1.5-abyrasinmb- YOy heD  -HRES- 24201
(Mtl-1).. Conpound 124: N—@&quhn 2- Anet hyl
3-[5- (1FprrazoI 4-y1)-[1,2,4]riazol o[ 1, 5-al pyrazi n-
8- yl am nol benzam de jﬁn[00404]This conmpound may

129 using 2-pyridyl metyryd-4
0 84 nin (100 %, nmz ﬁEN 412 (M+H) k.
Conpound127: (4-1sopr opyd pi perazin-1-yl)-{3-15-(111- py
razol -4-0)-[1,2,41triazolo 11, 5- .
[00373) pyr amcmym% @WWWWQS as described for Compound 6, step 1,

using 5,8-dibromo-[1,2,4]triazolo[1,5-afpyrazine (0.283g, 1.00mmol), 4- {4-amino-phenyl)-3-oxo-
piperazine-1-carboxylic acid tert-butyl ester (0.300g, 1.00mmol) and N-ethyldiisopropyl-amine

ne in step 5. LCMs: Rt =

(0.20mL, 1.02mmol) in 2-propanol (1mL). Purificatiori of the ¢rude material by silica gel column
chromatography chiting with DCM followed by 98:2 DCM:MeOH affords 4-[4-(5-bromo-
[1,2 4]tﬁazolo[1 5—a]pyrazin—S—ylamino)—phenyl]»»3—oxo—piperazine-l—carboxylic acid tert-butyl ester
asa whlte solid (0.252g, 51%). ,

[00374] A solution of 4-[4-(5- bromo [1,2,4]triazolo[1,5-a]pyrazin-8-ylamino)-phenyl}-3-oxo-
piperazine-1-carboxylic acid tert-butyl ester (0.252mg, 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.
NaHCOs. The aqueous layer is extracted with DCM (3x) and the organic layers are combined, dried
over MgSQy, 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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WD 2007/ 138072PCT/ EP2007/ 055246 N-N 004051Thi s

conpound may be prepared using nethods as descri bed

for Cbnpound 129, using 4-isopropyl pi perazine in step

0 84 mn (100 %9, mz (EST) 48CrEhdebiyess24s

““%%ﬁ%%%ﬁ 129: N-Ethyl3 15- (1kk pyrazol -4-y1) 11, 2, 41tri az

ol o[ 1, 5-al pyrazin' -8- ylan1 ofbenzamni de Step 1:

3-(5-Brannd1,2,4firlaZQEEEﬁ’ alpyra2|n 8- ylani no) ben

zaic acid ethyl ester

0040615, 8- Di brono-[ 1, élwéﬁrlazolo[l 5-a] pyrazi ne

(1.39 g, 5.00 mol) - am nobenzoate (0.93

g, 5.60 mml) are sti len TrOH (10 ni) and BBr

(48% aqg., 1.14 nilL, 10 nnol) is added. The m xture

I's heated at 85C for 4_f and then cooled to rt and

quenched w th NaHCOB (fsat. aqg., 25 nlL). The resulting

(003715 PE s dga.g&y)amﬁ%w,g plefrQGisBRGhdias WhiedcBb@iabi Corkgund 1, scp S

suction f||trat|on an mas ed Wt h water

using ( 10{4-¢tbromorHe Giraepdol P slmerniSy whepsLlippeRrgE Ry (T0me,

0.18mh&if SRAVLRS te@r\ilﬁ&@ﬁﬁt@dlbﬁb&f)faﬂ-ﬁ@l)tﬂBEpyfrazb]ee ¢@mpo UNBGI33mmol),
as an off-white SO|Id

TD|
PA(PPhy)s €21 mah § Hesd) g NeRiiu (56_% BraRimof) i 248 B%é"i‘gk/lﬁ)@va%er The Teaction
mixturSts tomeitaiRadet vabudth bid BZR@liOpaifipy bslica-¢8-cylujna kiotatberaphy
elunng%%%%r&%gn lh- 3 r(])gjlli(?l\?lrl]\ﬁ) (?hdaci\d(jeOﬁS h¥he tt%l?étcg{apoéﬁ is isolated as a

pale gx%er{ @h@ r(@g% fl@%)z "ﬂlﬁ{/ﬂe{f@mﬂ\@flg A5 D130Y 3GpiN 385 YRR 8B E2H, 5).
562 Gy LS5k edv0RIbANEo A D S Bty 1 A B s gm0

10.05 (TADY)) 13301 EDMAR. L OMS QR 165, 98 RindB2. 415 bz (afél)éa@@@m)
Stirring is continued for 2 h, when LCMS indicates
111

Compound 102: 5-{8-[4-(4-tert—Butyl—piperazin—1-yl)—phenylamino]-[1,2,4]triazolo[1,5-

alpyrazin-5-yl}-2,3-dihydro-isoindol-1-one
Step 1. 1-tert-Butyl-4-(4-nitro-phenyl)-piperazine

NO,

)
n g

[00376] To a solution of 1-fluoro-4-nitro-benzene (314mg, 2.23mmol) and 4-ferz-butyl-
piperazine (1g, 3.34mmol) in dioxane (15mL) is added K>CO; (1.65mg, 11.9mmol) and 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 MgSOy, filtered
and concentrated to give a crude compound. Purification by silica gel column chromatography elting
with DCM followed by 99:1 DCM:NHg (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



WO 2007/ 138072PCT/ EP2007/ 055246 conpl ete conversi on
of the starting material. The mxture is filtered and
the filtrate is washed with dilute citric acid (pH 6,

d brine (5 nL) and dried over Na2S 007/055246
Ezw7()l%sat| on of the solvent affords the titl ?CcTéEPZ f

1003735 a yétarobpid-(4euitropmegyD peranvdp4Pmgh Emme) ﬁ&ésaol"ed in MeOH

10 idaemtaf setibek fitade (€08 @'79mm01 is added. The mD{ture is cooled using a
( mgate I(Pj;rt But g%vcar lgon ) ﬁrazgl -371)4

water path P’i‘da‘%? &1C1 ispddgdfgmby i “Hlegeaﬁ‘l“rn 1 ﬂPﬁe gi Pehn QE“Bgl‘c’rc e‘" removing
the methipl, tRSteQltant sohinbh sORA®8Y Mitg egenNAGH kpiahill pd Thé mateg Phase is

a mxture of . i . '
extnclyd iR) PGt Bty 18 SBPBE 15 §oBYPgY fied over MeSOs, ftered,
conceptibjedtig rvheub Uob @fyrd athdo ey Eongpoinmio(30%NZ GP%) abicl ietdvd|in the next step

"‘“ﬂ“"ie{%"(‘ﬁ‘e%’(‘ Igtlf(%h{n%?}]%@“és%)dl oxabor ol an-2-y1) - 1H py

razol e (O 49 g, 2.50 mml), K2CAB (0.35 g, 2.50 mmol)
and Pd(d gg) C12DCM (102 n‘gﬂz 0 125 mmol ) in dioxane

Step 3 GriramaLh 2 Ahiizolalier /pBa )1+ A shdahigen i3 e
to the flask, the systemis ev uat ed and purged with
N2 (g) and then heated at 1 r 25 mn. The
heating bath is renoved (s) is added to cool
and buffer the system,, soI vent is renoved under
reduced pressure and t fesidue is purified by
silica chromatography| dluting with 10%to 50% et hyl
acetate in DCM to affk?rd the title conpound as an
orange oil (0.61 g, OO% which is used w t hout

[00378Lir t heirhip eamirfoiuadamisolre, prepared using methods as described for Compound 6, step 1,

nsing %tSE&gi'o BFf 3 Zé]%glé[}i %aar]ﬁfpﬁiﬁl ({Ogﬂ%lp]yﬁﬁﬁgi) 4'@/ ;e}f]éity?plfiéramn-l-

ifiazo raz dam no) benzoic aci
yl)-phenylamine (0. 310g, 1.3 mmol) and N-ethyldiisopropyl-amine (0 289mL 166mm01) n 2-

propanol (5ml.). The reaction mixture is partitioned between DCM and 1N NaQH, the organic layer
is separated and washed with water and brine, dried over MgSOy, filtered and concentrated under
vacuum. Trituration of the residue with diethyl ether and petroleum ether affords the title compound
(440mg, 92%) as a cream solid. LCMS: Rt 2.25min (96%).

Step 4: 5-{8-[4-(4-tert-Butyl-piperazin-1-yl)-phenylamino]-{ 1,2, 4]wiazolo{1,5-ajpyrazin-5-yi}-2,3-
dihydro-isoindol-1-one
A<
>
ey

N

NF e
. N-_N/>

o W
[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-y1)-[4-(4-tert-butyl-piperazin-1-yl)-phenyl]-amine  (100mg,
0.232mmol), 5-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-y])-2,3-dihydro-isoindol-1-one  (90mg,
0.32mmol), and Pd(PPh;), (67mg, 0.058mmol) in 1.5M Na,CO; (aq) (1.24mL), and dicxane (3.7mL).
The reaction mixture is partitioned between ethyl acetate and brine, the organic layer is separated,
dried over MgSQy filtered and evaporated in vacuo. The residue is purified by silica gel column
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[ 00409] I mpur e
3-ltert-butoxycarbonyl45-(1H pyrazol -4-y1) 11, 2,41trit
tzol o[ 1, 5-a] pyrazi n-8- yl fam no}benzoic acid ethyl
wo%&ﬂ@gg@@ 61 g, 1 25 mml) is dissolved i n TIME/ER2067/055246
chromalf‘ggg??lil}r § VF]le L d at (7'10[-11; ﬁleﬁﬂ? kololv&l &A99d pEMINHNEM in

overnlg The solaﬁjnh& 1 the titl
MeOHo et ahd whchn@muatﬁmwﬁhjéﬁﬂ%’e? ¥ @nd PSR S ord the title
fiiyl t& 1.57 o, ¢ d6 (Y, MsOH),
compoii Py Eﬂe HARI B AIDIE0) BEPLP LYY ke 9L 5% %6 o )
302 (2Bt i r3e1¢ 386 (Zi@m)Thé'f’ €285 ). Bi RG2S D4 P2 (G 1+ 86 (1L .
7.96-8. &“@h‘ a0 8f1b '(ﬁf ﬁ%‘s% (a5 lRi70 @1 is$, b7V ), AOI(16; bragl 109 (1H, 5).
and evaporati on under reduced
LCMS: &té@gmmé%%bméf(ﬁ%@a 48 pdhn gum (280 nm).
[00410] Further product is obtained by extraction of

the filtrate with DCM to afford_ a combined total of.
Compia 1y 5 4 Okp DRSBTS A1 Ao Oy -
)2, 3fd§i{fhn?fs019&{ﬂ-llfdn@at' on. Step 5. N-Et hyl

S G s SR AP SR SR R B

yiamind eyl BMbPaciRaAr Sy lic ab i tert-butyl ester
- (1H pyrazol - 4- y1)41 2,4]triazolo

[1,5-a] pyrazin-8-yll- an1nq;h§m10|c acid (42 ng, 0 10

nunol ), ethylanm ne (12 M,ags.,)42 pi, 0.50 mml), and

triethylamne (28 pL, O. gtlnnnl) are stirred in DV

(0.30 nL) and PyBOP (5 ng, 0.11 nmol) is added.

Stirring is continued owp@n|ght The reaction m xture

is partitioned between [Et0Ac (7 niL) and NaHCOB (sat ..

aq., 7 nL) and the Ia.gms are separated. The conbi ned

organic layers are washgd with brine (2 x 5 nip and

dried over Na2SO4. Evaglokation of the solvent affords

an oil which is dissolved in MeOH (0.3 ni) contalnlqg
[00386{C1 ( mudwompouudonaysaemparamsmmtﬁhoé@as&?@ﬂh@dgfﬁlt Compound 6, step 4,
using ﬁ%—%%—ﬁ%mo }]ﬁ%fg’o%@ ﬁjgl\lﬂéjéfgﬁn; 8 ';fa%ﬂ]a) ﬁl%nﬁ}% 0R4- ﬁpégﬂ@jl carboxylic

dér reduced pressur

acid  fegSiugliecsos ﬁdﬁm S2Amyohs eperat1 FETRIBELL L2 4Pr P e %eYD 23
dlhydr[(‘t Blﬁ)g%ﬂg) JH&Z% sﬁnﬁéﬁl Jna Pa h3‘§|4 (eimgw)avthinbl) M\/RSM Na;CO;s (aq)
(1.3ml. 4, 92@111:91)4_1)nd dgpxaue (%é mly Bhel-lij:a‘m %gzmées dﬁ tﬁi Egth b gen toluene is
added Gﬁi ﬂte%plﬁﬁe vis fonfldd an8 cllecteby Blrhtidd) ; T;lszefiﬁta@s;)hcﬂ_xs @gﬁl@lved in DCM
and ﬁh;zre@&hrqu%g sthm gt fﬁ&gn@%ﬂf co'ﬁlpfbndfs ﬁyx%]%\)gt sl (6Dlhg. 4720

(t LCMS: Rt = 095 nin (100 %, mz (ES!) 349

o A o SRR et e

isoindyl lasvienol benzam de /' N - N [00412] This conpound
may be prepared u3|ng nmet ho descri bed for

Conpound 129, N
HN

T2

[00381] A solution of 3—0x0—4-{4-[5—(1—0x0—2,3-d:ihydro—1H—isoindol—5—y1)—[l,2,4]triazolo[1,5—
a]pyrazin—S—ylamino]—phenyl}-piperazine—l—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
100



usi ng 4-hydroxybenzylanine in step 5. LCMS: R = 0 98
mn (100 %, mz (ESI) 427 (MH)+ WD
20071138072PCT/ EP2007/ 055246 Conpound 134: _

W%{%‘? ¥)>- N-net hyl PCT/EP2007/055246

oo GBS0 e P By AL P i

layers pfeqfpabBel, deédgrendigsOg Silarsd ces amidngated ordeCurrpon el 2ff@9 the title

rcompou?ﬁlscinar;gf %E/%OEX @%@%@?E&%ﬂg@éﬁz, @m%%&;O%Qﬁsm), 3.44
(11, sy}484 (B5, Rhensd @Eeb)y v AI(2R0 4p 7isdi(1H, 3,8 dp A 1pR 842 (Hia), 8.70
(18, bé% 887%1](51?%58'18.% a8 & pom¥l &AL EROSNE), 75 APRAMY| hE+Re d

1: (I;ll-4515 Ni t;uapy_ri di n-2-y1) - 2- phenyl acet ami de O2NN O
ke & P10 i sepizill-1-{ 19BN 12,4 ]tridksolo[1,5-

e S S L S h o
alpyrazit-uyli-8A-ditydpieeindobtery/| chloride (4.64 g, 30 mml)
step 11 BpHG AR Bhbeh bicadilosdr Qlmi sc. The mixture is

stirred for 24 h and then poured into ice-water (250

roL) to afford a brown solidl which is used w thout

further purification. 1064¢51This material is used to

prepare N-[5-(5-bromo-{g, 2.4]txiazolo[1,5-a

] pyrazin-8- ylam no)-pyri 2-yl1- 2- phenyl acet am de

in a fashion anal ogous to~steps 2 and 3 of the

met hods as descri bed for Cgmpound 120. Step 4:

2-carboxylic acid acid am d& H2N

[00382] To a suspension of 4-Bromo-2,6-difluoro-benzoic acid (5 g, 21 mmol) in DCM
(10mlL) is added thionyl chloride (15 mL) and DMF (0.5mL). The mixture is stirred at toom
temperature for 2.5 h. Tt is then cooled to 0°C and MeOH (20mL) is added carefully causing vigorous
HC1 evolution. Afier stirring for an additional 0.5 h, the clear solution is partitioned between DCM
(50 mL) and water (50 mlL). The organic layer is washed with saturated NalCOs, brine, dried over

MgSO, and the solvent is removed under vacuum to afford the title compound as a pale yellow oil

which is used without further purification.

Siep 2: 4-Bromo-2-fluoro-6-(nitromethyl)benzoic acid methyl ester

05 © no,

Br

[00383] Nitromethane (10 mL, 169 mmeol, 8 equiv.) is added cautiously to-a suspension of
sodium hydride (4.05 g, 169 mmol, 8 equiv.) and MgS0, (40 g) in DMSO (100 mL) at rt and the
resulting shury is stirred for 025 h. To the resulting yellow shury is added 4-bromo-2,6-
diffuorobenzoic 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. Waier (200 mL) and 6M HCl (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 aifords an orange
solid containing 64% of the desired material, used without further purification. LCMS; Rt = 1.27 min

(64%).
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WO 2007/ 138072PCT/ EP2007/ 055246 [ 00416] Thi s conpound

may be prepared using nethods as decribed for

Compound 120, step 4, using

- {.9s-rono-[ 1, 2, 4] tri azol o[ 1, 5- a] pyr azi n- Beykeawymzy246

we é?#%FE-Z-S?l]-Z-PhenyIacetainide and ‘

2- (am nocar bonyl ) t hi ophene-4-boronic acid. LCMs: R 1

Step 3:06BroMmd 7(REO-28) dinddzo-(s&iBdoy-14%4 (MrH)' . Conpound 169:

2-(4-14-[5-(1HPyrazol -4-34) 41, 2, 41tri azol o[ 1, 5-a] Pra

zi n- 8-yl am no] phenyl | pi per NeiNn- 1- yBacet am de

[ 00417] Thi s conpound nmay bg& prepared using nethods as

descri bed for Conpound 8 i ng 2-bronpacetam de in
step 1. LCVMs: R =0 81 (100%, raiz (ESI) 418
( M+H) F.

Cbnpoundl?O:5-{8-[4-(4-IsoB?opyIpiperazin-l-yO-S-trif
[00384{“0;0@BMA-E{B%@—)@Liﬁﬁ'}cn@ﬂnitromethyl)benzoic acid methyl es’ijr from the previous
1,2,41triazolo[1,5-a razi n-5-34}-2,.3-di rqQi spj
st i fisioricd FRMBOR  GUALS] P CRhFHTR &Y b EEY LRy O b 913

mmol, YSdqig.) HRwEE bl edldodism daraatel (Bt gf B3 @ooh GundivEBhih results in an

using . . . . o
exothegip 598105, 8076 F AN Yo (PORADS BIo5h 4L 5 jugs s
overnighd Yo Sipaciake. Thoreultidg@BureR} fiter@igBropghneeligHandghe yighow filtrate

ES!') 537 (M 174
i : 4/6 DCM/ MeOH 7M NIL.. R 1 of th
Badﬁ%%geﬁ§$gﬁ%¥5%§%Ff5§?%?$E?ﬁF%éé-trifIuo?onﬁth I%héﬁ?Xio )
solvenﬂﬂ’fo@dblaltapyml@ztbdzt-iﬂIgdj]s}olved in DCM, washed with 10% NaOH, and concenirated

. I VAhRE isNrifried Fahad #eh st am f DCM
umhr%é%%?q%%%%%é%?%éé@%%%#%g524%%QFOO419 Thi s Qonpouggnso
to affordetie it cprpgyad &M R § OMBEIHIE O 24 037 (MEW + or
Compound 46, using (5-brono-[1,2,4]triazolo

1, 5- in-8-yl)-[4-(4-i [ i n-
s A Lo s P P AP
(95 %9, mz (ESI) 472 ( +, [00420] Ot her exanpl es

of compounds of the inv Ty, prepared by the above
procedures are descri bed mgf@inabove.

F
N
o H
[00335] 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 diloted 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—isopropyﬁoipemzin—I—yl)-pkenylamino]—[],&4]triazolo[],5—a]pymzin—5—
vI}-2,3-dihydroisoindol-1-one
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Purification Conditions and Characterization

[ 00421] Routi nely, post-synthesis all conpounds may be

purified using reverse phase HPLC using a G |son
wPlofRakhi ve HPLC system (322 punp, 155 UV/ ViSr/EP2007/055246

etector, 215 liquid handler) The G lson 215 acts as

bot h auto-sanpler and fraction caqallector. Conpounds

can also be purified by fla r orat ogr aphy on
silica gel. [00422] Conpounds arke characterised. by
mass spectronmetry using gl € quadr upol e '
instrunmentation wth,aaxglectrospray source.

Bi ol ogi cal Assays Denpnstrating the Useful ness of the
Compounds Exanpl e 1N P- K5 Assay

100423] MAPKAP- K5 reé
El ashPl ate format usi

tinong are perfornmed in
g 1 or 0.2 pa 33P- ATP; 0.6pM
ATP; | mJ MAPKAP- K5; 20N MAPKAP- K5 peptide substrate,

i ncubated at roomt r ature for 30 m nutes.

FI ashpl at e assay. H00%24) The MAPKAP- K5 ki nase

reaction is perfornedsin a 384 well pol ypropyl ene

plate (Matrix TechnoPogﬁes) and then transferred to a

treptavidin-c L f ; moound 91 usin:
[0038§lpe, | ﬂ%lséiOﬁlB?‘}n%Eﬁg%ﬁ%%f’ﬁ%ﬂ\fl‘eﬁg| %@Eﬁ%ﬁ?ﬁﬁ“ﬁ%ﬁ T Test
the abave bqwonated LEM S Ra rrdel0duin (i %), 1261487 88 -Enzyne mi x or

di l uent are added using a Hydra (Robbins Scientific).

[ 00426] Reactions are started by addition of IPRL ?fls
ComppndIn}: SEH(4-korropckempiperseinpigyIphRAFIamige)g )2, HltrazololL,5-

Thel s YsShens), to give final concentrations in
alpyrﬁ@%@é@ﬁ?ﬁ WD 2007/ 138072PCT/ EP2007/ 055246 | mJ

Step 1 I\%ﬁtlf(é%nlfn?o— Il,JZI,\g] M%EW :ﬁépﬁggﬁ&—gﬁmz‘cﬁgpﬁeﬁﬁ}—?—isgprgp;;]ylpﬁ%;zrlc:zgn—}one

NF Ny
YW,

Br

[00387] To a solution of 1-[4-(5-bromo-[1,2,4]triazolo[1,5-a]pyrazin-8-ylamino)-phenyl]-
piperazin-2-one (example 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. TICl (pH 1) and concentrated in vacuo. The residue is partitioned between 6N
NaOH and DCM. The aqueous layer is extracted with DCM (3%) 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. Ehition with DCM and 98:2 DCM:MeOH affords the title compound as
a yellow solid (45mg, 25%). |

Step 2: 5-( 8-(44( 4-Isopropyl-2-oxopiperazin-1-yl)phenylamino)-{1,2,4] triazolof1,5-afpyrazin-5-

ylisoindolin-1-one
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0. 004pCi [3311-y-ATP4tL I x reaction buffer
[00427] Pl ates are incubated at roomtenperature for
30 mi nutes. [00428] Reactions are term nated by the

Wb El}/fsh p of 25)1L EDTA (50mM to each well psi/nepoer/ 055246
ﬂacro-(?l Il (Biotek). [00429] Reactions are trar{g%@erred
to a streptavidin-coated P ,jaglate using a Zymark
robotic system Plates arenncubated for 60 m nutes
at room tenperature, [s”o 30]AIl wells are washed 3
times with 100111 phosphate buffered saline using a
Tecan plate washer. [00#31]Radioactivity is
determ ned by scintil ¥ t"on count | ng of the nashpl ate
(enmpty wells) on a Pa rd TopConnt. Enzynme M Xx:
Enzyme 50mM Tris Hcl 7.5) 0.1mM EGTA 2mM DTT
| ng/ mL BSA Reaction Buyffger: 50nM Tris Hcl (pH 7.5)
0. 1nM EGTA 10mM Magnesi um acet at e
[00388] This compound may be prepared using methods as described for Compound 6, step 4,

using  1-[4-(5-bromo-[1,2,4]triazolo[1 _5-a]pyrazin-8-ylamino)-phenyl}-4-isopropyl-piperazin-2-one
(40mg, 0.09mmol), 5-(4,4,5,5—tetramcthyl—[l,3,2]dioxaborolan—2—yl)—2,3-d:ihydro—isoindol—1-one
(37mg; 0.14mmol), and Pd(PPhs)s (31mg, 0.027mmol) in 1.5M Na,CO; (aq) (0.5mL, 0.75mmol), and
dioxane (1.2mL). The reaction mixture is diluted with brine then toluene is addéd and a precipitate is
formed and collected by filtration. The filtrate is washed with diethyl ether, petroleum ether and
MeOH and then purified by silica gel column chromatography. Elution with 99:1 DCM:NH; (M in
MeOH) followed by 98:2 and 95:5 DCM:NE; (7M in MeOI) affords the title compound as a yellow
solid (24mg, 55%).

'H-NMR (400MHz, ds-DMSO) d(ppm) 1.08 (611, d), 2.73-2.87 (34, m), 3.27 (2H, s), 3.62-3.68 (2H,
m), 4.52 (2H, s), 7.36 (2H, d), 7.84 (1H, d), 8.07-8.10 (45, m), 8.25 (1H, s), 8.70 (1H, br s), 8.77 (1H,
5), 10.28 (1H, s). LCMS: Rt 1.94min (95.2%), m/z (APCI) 483 (M+H)".

Compound 114: 5-{8—[4—(4-Isopropylpiperazin—l-yl)—phenylamino]—[l,2,4]triazolo[1,5—a]pyrazin—
5-yI}-3,3-dimethy}-2,3-dihydroisoindol-1-one
Step 1: 5-Bromo-2-(4-methoxybenzyl)-3, 3-dimethyl-2, 3-dihydroisoindol-1-one

Br Br '
Br \©;<\N N
. NH
o — v — Uty
8]
@)
/ P

[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 1t and a solution
of 5-bromo-2,3-dihydroisoindol-1-one (675 mg, 3.2 mmol) in THF (20 mL) and DMF (4 mi) is
added. After 75 min 4-methoxybenzyl bromide (460 ul., 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. Afier cooling, NH/C1 (sat. aq.) is added and the mixture is diluted with
ethyl acetate (120 mL). The layers are separaied, 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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2mM DTT [00432] The foll owm ng conpounds have been or

can be prepared according to the synthetic methods

gescrlbed'abpve. Fo; the purpose of Table 1 and Tabl e

activity of each conmpound, which cj
'Wod@?ﬁlrsgéqﬁed usi ng the MAPKAP npa say netho 322@%0%7/055246

with 5% p FYeRp¥l acckte 1 SerlkgPeion P Dot B) f TPt fifo40 mg
1.78 mBshi bi ted MAPKAPKS | C50 1-100 nlV1 conpound exhi bited

MAPKAPKS | C50 101-500 nM conpound exhi bited MAPKAPKS5

| C50501- 1000 nM conpound exhi bi ted MAPKAPKS | C50
Step 2:318V0R0-BMFABLE?, Y-dirSirouschdmé-oaad activity of of

Exerrpl ary Conpounds WO 2007/ 138072PCT/ EP20071055246

N
0o H
[00390] A solution of 5-bromo—Z—(4~methoxybcnzyl)-3,3—dijnethy1—2,3-djhydroisoiudol—l-one

(640 mg, 1.78 mmol) and ceric amrnoniwm nitrate (2.91 g, 5.33 mmol) in acetonitrile (11 mlL) and
Wé.ter (5 mL) is stirred at 0°C for 45 min. The solution is diluted with ethyl acetate (100 mlL) and
washed with brine (40 mL). The organic solvents are dried over MgS0, and evaporated under
reduced pressure. The residuc is purified by silica chromatography, eluting with 10% to 50% ethyl

acetate in petroleum ether to afford the title compour_ld (367 mg, 1.53 mmol).

Step 3. 5~{8—[4—(4—Isopmpylpzpemzin—1—yD-phenyfamz’no]-[l,Z,4]triazolo[1,5—a]pyrazin—5—yl}—3,3—
dimethyl-2,3-dihydroisoindol-1-one

N
c  H
[00391] 5-Bromo-3,3-dimethyl-2,3-dikydroisoindol-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-br0nio[1,2,4]triazolo[1,S-a]pyrazin—S-yl.)—[4—(4—isopropylpiperazin—1—yl)-
" phenyl]amine using methods as described for Compound 120, Step 4. LCMS: Rt = 0.92 (1 00%), m/z
= 497 (M+H)". '

Compound 118: 4—(5—(1H-Pyrazol;4-yl)-[l,2,4]triazolo[l,S-a]pyrazin—S—ylamino)—N—(pyridin—3-

yimethyl)benzamide
Step 1: 4-(5-Bromo-{1,2,4]triazolof1 ,5-aJpyrazin-8-ylamino)-benzoic acid methyl ester
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Br

[006392] This compound may be prepared using methods as described for Compound 6, step 1

using 5,8-dibromo-{1,2 4]iriazolo[1,5-a]pyrazine (250mg, 0.90mmol), 4-aminobenzoic methyl ester
(163mg, 1.08mmol) and N-ethyldiisopropyl-amine (0.19ml., 1.08mmol) in 2-propanol (2.5mL). The
title compound is obtained after trituration with 2-propanol as a brown solid (148mg, 47%).

Step 2: 4-(5-Bromo-[1,2,4]triazolo[ 1, 5-af pyrazin-8-ylamino)-benzoic acid
o]

o
HN
N//J\’4N
p
Br

LA

[00393] 4-(5-Bromo-[1,2,4]triazolo[1,5-a]pyrazin-8-ylamino)-benzoic acid methyl ester
(460mg, 1.32mmol) is suspended in TIF (11mL) and a solution of lithium hydroxide monohydrate
(554mg, 13.2mmol) in water (1 Iml) is added. The reaction mixture is stirred at room temperature for
4 hours then methanol (11mL) is added and the mixture is stirred at 50°C for 24 hours. The mixture is
partitioned between water and DCM, the aqueous phase is acidified with 2M IICI (pH 2) and a yellow
precipitate is formed. The precipitate is collected by filtration, washed with water and diethyl ether
and dried to afford the title compound (215mg, 49%).

Step 3: 4-(5-Bromo-{1,2,4]triazolof 1, 5-af pyrazin-8-ylamino)-N-pyridin-3-ylmethyl-benzamide

o
N N
Ho
HN =
o
e
Br
[00394] A solution of 4-(5-bromo-[1,24]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 DMFE (5SmL) 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]triazolof 1, 5-a] pyrazin-8-ylamino)-N-(pyridin-3-
yimethyl)benzamide
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[00395] This compound may be prepared using methods as described for Compound 6, step 4

using 4-(5—bromo—[1,2,4]triazolo[],5—a]pyrazin—S—ylamino)—N—pyridin—3—ylmethyl—benzamide (100mg,
0.24mmmol), 4—(4,4,5,5—tetrameﬁ1y1—[l,3,2]dioxaborolan—2—yl)—1H—pﬁazole (93mg, 0.48mmol) and
Pd(PPhs), (70mg, 0.06mmol) in 1.5M KzCOs (aq) (1.4mL) and dioxane {2.5mL). The crude maierial
is purified by silica gel column chromatography eluting with DCM followed by 98:2 then 96:4 then
90:10 DCM:NH; (7M in MeOH) to afford the title compound as a2 white solid (19.6mg, 20%).
'II-NMR (400MHz, de-DMSO) 8(ppm) 4.52 (2H, d), 7.40 (1H, m), 7.78 (1H, d), 7.93 (2H, d), 8.18
(2H, d), 8.32 (1H, s), 8.48-8.62 (4H, m), 8.82 (1H, s), 9.01 (1H, 1), 10.21 (1H, br 5), 13.3 (IH, br s).
LCMS: Rt 1.86min (93%), m/z (ES") 412 (M+H)".

Compound 119: 4-(5-(2-Oxo-1,2-dihydropyridin-4-yl)-[1,2,4] triazolo[1,5-a] pyrazin-§-ylamino)-
N-(pyridin-3-ylmethyl)benzamide
- Step 1: 4-[5-(2-Methoxy-pyridin-4-yl)-{1,2,4]triazolof 1,5-a]pyrazin-8-ylamino]-N-pyridin-3-ylmethyl-

benzamide

[00396] This compound may be prepared using methods as described for Compound 6, step 4
using 4H(5—brom0—[1,2,4]tn'azolo[1,5—a]pyrazin—S—ylamino)—N—pyﬁdin—?)—y]methyl—benzamide (120mg,
0.28mmol), 2-methoxypyridine-4-boronic acid (87mg, 0.57mmol) and Pd(PPh;). (8lmg, 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; (TM in MeOH) to
afford the title compound as a white solid (92.6mg, 73%).

Step 2: 4-(5-(2-Oxo-1,2-dikydropyridin-4-yl)-[ 1,2,4]triazolof 1,5-af pyrazin-8-ylamino)-N-(pyridin-3-
yimethyl)benzamide
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[00397] A mixture of 4-[5-(2-methoxy-pyridin-4-yl)-[1,2,4]triazolo[1,5-a]pyrazin-8-ylamino]-
N-pyridin-3-ylmethyl-benzamide (71.5mg, 0.16mmol) and pyridinium hydrochloride (91mg,
0.79mmol) in water (0.5mL) in a sealed tube is heated at 150°C for 25 minutes. After this time the
solvent is removed in vacuo. The residue is chromatographed on silica gel, eluting with DCM
followed by 98:2 and 90:10 DCM:NH; (7M. in MeOl]), and the fractions containing the desired
product are combined and evaporated. The title compound is isolated as a vellow solid (34.5mg,
49%).

[00398] 'H-NMR (400MHz, d-DMSO) 8(ppm) 4.52 (2H, d), 6.82 (1H, m), 7.22 (1H, 5), 7.38
(14, m), 7.51 (1H, d), 7.78 (2H, d), 8.18-8.23 (3H, m), 8.51 (1H, d), 8.62 (1H, 5), 8.82 (1H, s), 9.01
(1H, 1), 10.58 (1H, br s), 11.8 (1H, br ). LCMS: Rt 1.72min (57%), m/z (ES™) 439 (M+H)".

Compound 120: 2-Methoxy-N-(6-methylpyridin-3-yHmethyl-4- [5-(1H-pyrazol-4-yl)-
[1,2,4]triazolo [1,5-a]pyrazin-8-ylamino]-benzamide
Step 1: 2-Methoxy-N-(6-methylpyridin-3-ylymethyl-4-nitrobenzamide

O
N S
Ho
ON © N
[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-ylymethylamine (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,COs (5% aq.), YIC1 (3% aq.) and water, and then dried over Na;SOs.  After evaporation of the
solvents, the residue is triturated with cther-hexane to afford the title compound as a white solid.

Step 2: 4-Amino-2-methoxy-N-[{ 6-ﬁzethy.§pyridin~3 -yl)methyl{benzamide

o
N =
Hol
H,N o N
I

[004090] A solution of 2-methoxy-N~(6-methylpyridin-3-yDimethyl-4-nitrobenzamide (448 mg,
1.49 mmol) in EtOH and EtOAc (8 mL each) is stirred and ammonjum formate (375 mg, 6 mmol) and
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10% Pd/C (100 mg) arc added. The mixture is heated at reflux for 20 min, cooled, filtered through

celite, the solid is washed with EtOH and the combined solvents are evaporated to afford the title

compound.

Step  3: 4-(5—Bmmo-[1,2,4]m‘azalo[1,S—d]pymzin-S—ylamino)-2—hydroxy-N~[(6—methyl—pyridin-3-

yl)methyl]benzamide
O
N =
H |
HN (? N
g,
2NN
Br
[00401] 5,8-Dibromo-[1,2,4]triazolo[ 1,5-a]pyrazine (285 mg, 1.03 mmol) and 4-amino-2-

methoxy-N-[(6-methylpyridin-3-yl)methyl]benzamide (280 mg, 1.03 mmol) are stired in PrOH (5

" mL) and HBr (48% aq., 380 pL} is added. The mixture is heated at reflux for 24 hours. The cooled
suspension is poured into NalICO; (sat. aq., 25 mL) and water (25 mL) and extracted with CHCl; (4 x
30 mL). The extracts are dried over MgSQ, 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-ylmethyl-4-{ 5-(1H-pyrazol-4-yl)-[1,2,4]triazolo[ 1.5

alpyrazin-8-ylamino]-benzamide

0
N S
Ho |
HN (l) N
o
N7
>x-MN-N
Z /
N—-N
_ H
100402]) Pyrazole-4-boronic acid (19 mg, 0.17 mmol),” 4-(5-bromo-[1,2,4]triazolo[1,5-

a]pyrazin-S—ylaMo)-Z—hydroxy—N—[(6—methy1—pyridin-3—yl)meﬂlyl]benzamide (40 mg, 0.085 mmol),
K,CO; (24 mg, 0.17 mmol) and Pd(dppf)Cl; CH.C} (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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MeOH/DCM (4:1, 10 mL) and 0.1 M MsOH/MeOH (2 ¢q) is added, the solvents evaporated and the
residue taken up in water and tyophillised to afford the title compound as its bis-mesylate salt (38 mg).

LCMS: Rt 0.92 min (93.9 %) m/z (EST) 455 (M+H)",

Compound 122: N—Benzyl-z-methuxy—4-[5-(1H-pyrazol—4-yl)-[1,2,4]triazdlo[1,5—a]pyrazin-8—

ylamino]-benzamide

[00403] This compound may be prepared using the methods described for Compound 120,
using benzylamine in step 1. LCMS: Rt 1.62 min (100 %) m/z (EST) 440 (M+H)'".

Compound 124: N-Pyridin-2-ylmethyl 3-[5-(1H-pyrazol-4-yl)-{1,2 4] triazolo[1,5-a]pyrazin-8-

ylamino]benzamide

[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)

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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[00405] This compound may be prepared using methods as described for Compound 7129,
using 4-isopropylpiperazine in step 5. LCMS: Rt = 0.84 min (100 %), m/z (ESI) 432 (M+H)".

Compound 129; N-Ethyl 3-[5-(1H-pyrazol-4-yl)-[1,2.4]triazolo[1,5-a]pyrazin-8-
ylamino|benzamide
Step 1: 3-(5-Bromo-[1,2,4]triazolo[1,5-a] pyrazin-8-ylamino}benzoic acid ethyl ester

HN : \r(o\/
N)\FN> O

Y,
%/N"'N

Br
[00406] 5,8-Dibromo-{1,2,4|triazolo[1,5-a}pyrazine (139 g, 5.00 mmol) and ethyl 3-
aminobenzoate (0.93 g, 5.60 mmol) are stirred in 'PrOM (10 mL) and HBr (48% aq., 1.14 mL, 10
mmol) is added. The mixture is heated at 85°C for 4 h and then cooled to rt and quenched with
NaHCO; (sat. aq., 25 mL). The resulting suspension is cooled to 0°C and the white solid is 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
A2 "
0" N O~
y)
I\'/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 (030 g, 2.46 mmol) are added. Stirring is continued for 2 h, when LCMS indicates
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complete conversion of the starting material. The mixture is filtered and the filtrate is washed with

dilute citric acid (pH 6, 5 mL) and brine (5 ml) and dried over Na,SQ4. Evaporation of the solvent
affords the title compound as a yellow oil (1.87 g, 4.0 mmol) which is used without further

purification.
Step 3 3-ftert-Butoxycarbonyl-{ 5-(1 H-pyrazol-4-yi)-[1,2,4]triazolo[1 5-afpyrazin-8-yif-
aminojbenzoic acid ethyl ester
A X
0" N O~
Y
NN
¢ /
N-N
H
[00408] - Nitrogen is bubbled through a mixture of 3-{(5-bromo-[1,2,4]triazolo[ 1,5-a]pyrazin-8-

yl)-tert-butoxycarbonyl-aminolbenzoic acid ethyl ester (0.58 g, 1.25 mmol}, 4-(4. A5 5-tetramethyl-
[1,3,2]dioxaborolan-2-yl)-1H-pyrazole (0.49 g, 2.50 mmol), K:CO; (0.35 g, 2.50 mmol) and
Pd(dppHCL;DCM (102 mg, 0.125 mmol) in dioxane (37.5 mL) and water (9.6 mL). A condenser is
fitted to the flask, the system is evacuated and purged with N (g) and then heated at 115°C for 25 min.
The beating bath is removed and CO; (s) is added to cool and buffer the system. The solvent 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-ftert-Busoxycarbonyl-{ 5-(1H-pyrazol-4-yl)-{1,2,4[triazolof 1 ,5-afpyrazin-8-ylf-

amino}benzoic acid

100409] Tmpure 3—{tert—butoxycarbonyl—[s—(lH-pyrazol—4—y1)—[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 (ZM
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, Tinsing with water. The filtrate is poured into citric acid (2M aq., 2.5 mL) and
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stirred at 0°C. The resulting solid is coliected by suction filtration, washing with water and dried by

suspending in EtOH and evaporation under reduced pressure, to afford a brown gum (280 mg).
[00410] Further product is obtained by extraction of the filtrate with DCM, to afford a
combined total of 352 mg of the title compound. This is used without further purification.

Step 5: N-Ethyl 3-[5-(1H-pyrazol-4-y))-{1,2,4] triazolo[1,5-a]pyrazin-8-ylamino]benzamide

[00411] 3-{tert-Butoxycarbonyl-[5-(1H-pyrazol-4-y})-[1 .2 4ltriazolo[1,5-a]pyrazin-8-yll-
amino}benzoic acid (42 mg, 0.10 mmol), ethylamine (12 M aq., 42 pL, 0.50 mmol), and triethylamine
(28 uL, 0.20 mmol) are stirred in DMF (0.30 mL) and PyBOP (57 mg, 0.11 mmol) is added. Stirring 1s
continued overnight. The reaction mixture is partitioned between EtOAc (7 mL) and NaHCO; (sat.
ag., 7 mL) and the layers are separated. The combined organic layers are washed with brine (2 X5
mL) and dried over Na,SO,. Evaporation of the solvent affords an oil which is dissolved in MeOH
(0.3 mL) containing HCI (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): § = 13.29 ppm (s, 0.8 H); 10.01 (s, 0.9 H);VS.'F’? (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 (5, 1.0 ¥); 8.08 (d, 1.0 H); 7.47 (d, 1.0 H); 7.41 (&, 1.1 H); 7.04-7.03 (m, 0.5 I);
3.32 (s, 292 H (water)); 1.14 (1, 3.5 I). LCMS: Rt = 0.95 min (100 %), m/z (ESI) 349 (M+I)’.

Compound 131: N-(4-Hydroxybenzyl) 3—[5-(1H-pyrazol—4-yl)-{1,2,4]tria'zolo[1,5-a]pyrazin—8—

ylamino]benzamide

7
N-N
H

[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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Compound 134: N-Benzyl-N-methyl 3-[5—(1H—pyrazol—4—yl)—[1,2,4]triazolo[l,S-a]pyrazin-S-
ylamino]benzamide

e

N
HN
N)\FN> 0

4
x-N-N
X
N-N
H
[00413] This compound may be prepared using methods as described for Compound 129,

using N-methylbenzylamine in step 5. LCMS: Rt = 1.15 min (100 %), m/z (EST) 425 (M+H)"

Compound 167: 4-[8-(6—Phenylacetylamino—pyridin—3-ylan1in0)—[1,2,4]triazolo[1,5—a]pyrazin—S—
yl]-thiophene-2-carboxylic acid amide
Step 1: N-(5 ~Nitropyridin-2-yl}-2-phenylacetamide

H
/C‘/N
l
O Ej
O,N N

{00414] A solution of 2-amino-5-nitropyridine (4.17 g, 30 mmol) in pyridine (30 mlL) 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-[1,2.4ltriazolo[1,5-a Ipyrazin-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—Phenylacelylamino-pyridin—.?—ylamino)-[ 1,2,4]triazolof1,5-afpyrazin-5-yij-thiophene-

2-carboxylic acid amide

114



WO 2007/138072 . PCT/EP2007/055246
[00416] This compound may be prepared usihg methods as decribed for Compound 120, siep
4, using N—[S—(S-bromo—[l,2,4]triazolo[1,S—a]pyrazin-S—ylamino)-pyridin~2—y1]—2—phenylacetamide and
2-(aminocarbonyl)thiophene-4-boronic acid. LCMS: Rt 1.06 min (100 %) m/z (EST) 471 (M+H)".

Compound 169: 2-(4-{4- [5-(1H—Pyrazol—4-yl)-[1,2,4]triazolo[I,S—a]pyrazin—s-ylamino]phenyl}-
piperidin-1-yl)acetamide

N/\n/NH2

O

7 /
N—-N
H

100417} This compound may be prepared using methods as described for Compound 34, using
2-bromoacetamide in step 1. LCMS: Rt = 0.81 min (100%), m/z (ES) 418 (M+H)".

Compound 170: 5-{8-[4-(4-Isopropylpiperazin-1-yl)-3-trifluoromethylphenylamino]-
1,2 4}triazolo[1,5-a] pyra:;in—S—yl}-z,S—dihydroisoindol—l-one

FULF NJ\
)

o

NN

N
o H

. [00418] This compound may be prepared using the methods as described for Compound
GB15, using 5—(4,4,5,5—te11'amethyl~[1,3,2]dioxab0rolan—2—y1)-2,3—dihydroisoindol—1—one. LCMS: Rt
= 0.99 min (95 %), m/z (ESD) 537 (M+H)".

Compound 171: [4-(4-Isopropylpiperazin-1-yl)-3-triflueromethylphenyi]-[5-(1H-pyrazol-4-yl)-
[1,2,4]triazolo]1,5-a]pyrazin-8-yl|amine
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[00419] This compound may be prepared using methods as described for Compound 46, using

(5-bromo-[1,2,4triazolo[ 1,5-a]pyrazin-8-yl)-[4-(4-isopropylpiperazin-1-y1)-3-
trifluoromethylphenyl]amine. LCMS: Rt = 0.99 (95 %), m/z (ESI) 472 _(M-I~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
usiﬁg a Gilson preparative HPLC system (322 pump, 155 UV/VIS detector, 215 liquid handler). ’fhe
Gilson 215 acts as both auto—samplef 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 Uscfulness of the Compounds

Example 1:  MAPKAP-K5 Assay
[00423] MAPKAP-KS reactions are performed in FlashPlate format using 0.1 or 0.2 nCi 33P-
ATP; 0.6pM ATP; 1mU MAPKAP-KS; 3uM MAPKAP-K peptide substrate, incubated at oom

temperature for 30 minutes.

Flashplate assay:

[00424] The MAPKAP-KS kinase reaction is performed in a 384 well polypropylene plate
(Matrix Technologics) and then transferred to a streptavidin-coated 384 well flashplate (Perkin-
Elmer).

7 [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 10pL of [2.5x] substrate cocktail using a

Multidrop (Thermo-Labsystems), to give final concentrations in the assay of:
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1mU MAPKAP-K5
3uM MAPKAP-KS5 peptide substrate

0.6uM ATP |
0.004uCi [33P}-y-ATP/uL
1x reaction buffer _
[00427] Plates are incubated at room temperature for 30 minutes.
100428] Reactions are terminated by the addition of 25pL 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 temaperature. |
100430] All wells are washed 3 times with 100yl 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)
0.1lmM EGTA
2mM DTT
1me/ml. BSA
Reaction Buffer:
50mM Tris el (pI 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 ICsq 501-1000 nM

+ compound exhibited MAPKAPKS ICso >1000 nM

TABLE 1: Structure and activity of of Exemplary Compounds
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degradi ng activity of cells may be induced to all ow
proper detection of this activity, and to achieve a
clearer read-out In the context of RA, the cells of
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Viruses used for target validation:
Ad5- MAPI CAPK5 v13 KD: Target sequence
CGGCACTTTACAGAGAACGC (SEQ ID NO 5). d oned using

§%}),13 '.&es into vector and virus gener at ed AST/EP2007/055246
e » ‘ ;w et .

aizis . o . of
the MP assay 100437] A’384-wel I| format ELISA for
measur enent df MWPL i stdevel opdd. ﬁ/@gé Oup prippry
an{i bodfbs arle tested, as wel | jas "various ELI SA
protocols. ThHe foll ow hg protocol i S devel oped and

vali dat ed to reasure—HVAMElevels—+A—SkHsupernatant
in|384 well plates: V\hjﬁ)e Lum t)rac 600 3B4 wel |

pl at es Greiaer) are ﬁ%ted wi tih %b ml, anti-MvPI
ant i body2MAB1346 (Chenffgon). Thle an dy is diluted
intbuffer 40 [(1.21 g Tris base | Si grra) D.58 g NaCl
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the vari ous conmpounds can contribute to discrepancies
between the activity of the conpounds in the in vitro
bi ochem cal and cel lular MW assays [00448] For the
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Example 2. Development of an assay for the identification of regulators of the expression of -
- MMPI by activated primary synovial fibroblasts.

[060433] To identify compounds that decrease the ECM-degrading activity of cells, the ECM-
degrading activity of cells may be induced io allow proper detection of this activity, and to achieve a -
clearer read-out. In the context of RA, the cells of choice are mammalian synovml fibroblasts and the
triggers that may be used to induce the ECM-degrading activity are cytokines relevant in the field of
arthritis: for instance TNF-a, IL18, L6, OSM, IL17, and MIF1-a. This list is not comprehensive due
to the plethora of cytokines potentially involved in the RA pathogenesis (Smolen and Steiner, 2003).
To set up an in vitro assay that is as close as possible to the complexity of the pathology, the trigger
applied should be a mixture of factors gencrated by contacting cytokine-producing cells relevant in the
field of arthritis, such as monocytes, macrophages, T-cells, and B-cells, with a trigger. The cytokine-

producing cells will respond to the contact by producing a complex and unbiased mixture of factors.
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If the cytokine-producing cell used is also found in a pannus, and the cytokine applied to produce this

trigger is found in the synovial fluid of rheumatoid arthritis patients, the mixture of factors ultimately
produced will contain part of the factors that are present in the joints of arthritis patients.
Principle of the ‘“MMP assay’

[00434] Matrix Metallo Proteases (MMPs) possess various physiological roles, as e.g. the
maturation of other proteases, growth factors, and the degradation of extra-cellular matrix
components. MMP1 is one of the members of the MMP family that is able to degrade native collagen,
the main component of bone and cartilage. An increased éxpression of MMP1 by synovial fibroblasts
(SFs) is diagnostic for the progression of the arthritic discase and is predictive for erosive processes in
the joint (Cunnane et al., 2001). The expression of MMP1 by SFs can be increased by the activation
of SFs with triggers relevant for rheumatoid arthritis, as cytokines like TNF-o or IL153 (Andreakos et
al.,, 2003). Taken together, measurement of the levels of MMP1 produced by activated SFs is a
readout that is highly relevant in the contexlr of RA as this event reflects the level of activation of SFs |
towards an erosive phenotype as it is seen in the pannus. If a reduced expression of a candidate drug
target in activated SFs leads to the reduction of MMPl expression by these cells, the drug target is
then proven to be involved in the regulation of MMP1 expression and thus considered relevant for the
development of therapeutic strategies for the treatment of RA.

[00435] In the following examples, the development of an assay, further referred to as "MMP
assay’, monitors the MMP1 production by synovial fibroblasts (SFs) in response to diverse activating
triggers (Example 2.1). The use of this assay is then described for the validation of gene products that
are considered drg targets for the development of RA therapies' (Example 2.2). The validation of
drug targets is performed u§ing recombinant adenoviruses, further referred to as knock-down viruses
or Ad-siRNAs, that mediaie the expression in ceils of shRNA’s which reduce the expression levels of
targeted genes by a RNAi (RNA mterference)-based mechanism (see WO 03/020931). The
 identification of compounds modulating the activity of the validated drug targets is then described in
Table 3. The use of the “MMP assay” for the testing of compounds that modulate the activity of the
drug targets identified is described further below.

Assay Examples

Control viruses used:

[00436] The control viruses used in these studies are listed below. dE1/dE2A adenoviruses are
generated from these adapter plasmids by co-transfection of the helper plasmid pWEAdSATHI-
tITR.dE2A in PER.E2A packaging cells. as deseribed in WQ99/64582,

Negative control viruses:

Ad5-eGEP_KD: Target sequence: GCTGACCCTGAAGTTCATC (SEQ ID NO: 1). Cloned using
Sap1-sites into vector and virus generated as described in WO03/020931.
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Ad5-Luc_v13 KD: Target sequence GGTTACCTAAGGGTGTGGC (SEQ ID NO: 2). Cloned using

Sap]1-sites into vector and virus generated as described in W003/020931.

'Ad5-M6PR_v1 _KD: Target sequence CTCTGAGTGCAGTGAAATC (SEQ TD NO: 3). Cloned using
Sapl-sites into vector and virus generated as described in WO03/020931.

Positive control viruses:

Ad5-MMP1_v10 KD: Target sequence ACAAGAGCAAGATGTGGAC (SEQ ID NO: 4). Cloned
using Sapl-sites into vector and virus generated as described in W003/020931. -

Viruses used for target validation:

Ad5-MAPKAPKS v13 KD: Target sequence CGGCACTTTACAGAGAAGC (SEQ ID NO: 3).
Cloned using Sap1-sites into vector and virus generated as described in W003/020931.

Ad5-MAPKAPKS v12 KD: Target sequence ATGATGTGTGCCACACACC (SEQ ID NO: 6).
Cloned using Sap1-sites into vector and virus generated as described in WO03/020931.

-Example 2.1: Development of the MMP assay

[00437] A 384-well format ELISA for measurement of MMP1 is developed. Various primary
antibodies are tested, as well as various ELISA protocols. The following protocol is developed and
validated to measure MMP1 levels in SF supernatant in 384 well plates: white Lumitrac 600 384 well
plates (Greiner) are coated with 2 pg/mL anti-MMP1 antibody MAB1346 (Chemicon). The antibody
is diluted in buffer 40 (1.21 g Tris base (Sigma), 0.58 g NaCl (Calbiochem) and 5 ml 10% NaN3
‘(Si'g;ma) in 1 L milliQ) water and adjusted to pH 8.5). After overnight incubation at 4°C, plates are
wﬁshed,with PBS (80 g NaCl, 2g KCI (Sigma), 11.5 g NaQHPO4.7HzO and 2 g KH:PO, in 10 L
milliQ; pH 7.4) and blocked with 100 uL/well Casein buffer (2% Casein (VWR International) in
PBS). Next day, casein buffer is removed from ELISA plates and replaced by 50 ;L‘Llwell EC buffer (4
g casein, 2.13 g Na,HPQ, (Sigma), 2 g bovine albumin (Sigma), 0.69 g NaH,PO..H;0 (Sigma), 0.5 g
CHAPS (Roche), 23.3 g NaCl, 4 ml 0,5 M EDTA pH 8 (Iavitrogen), 5 ml 10% NaN; in 1 L milliQ
‘and adjusted to pH 7.0). 0.25 mM DTT (Sigma) is added to the thawed samples plates. After removal
of the EC buffer, 20 uL of sample is transferred to the ELISA plates. After overnight incubation at
4°C plates are washed twice with PBS and once with PBST (PBS with 0.05% Tween-20 (Sigma)) and
incubated with 35 pL/well biotinylated anti-MMP1 antibody solution (R&D). This seéondary antibody
is diluted in buffer C (0.82 g Nall,PO,.H,0, 4.82 g Na,HPO,, 46.6 g NaCl, 20 g bovine albumin and 4
ml. 0,5M EDTA pH 8 in 2 L milliQ and adjusted to pH 7.0) at a concentration of 5 pg/mL. After 2 h
of incubation at RT, plates are washed as described above and incubated with 50 pL/well streptavidin-
HIRP conjugate (Biosource). Streptavidin-HRP conjugate is dituted in buffer C at a concentration of
0.25 pg/mL. After 45 min, plates are washed as described above and incubated for 5 muin with 50
uL/well BM Chem ELISA Substrate (Roche). Readout is performed on the Lumunoscan Ascent
Luminometer (Labsystems) with an integration time of 200 msec or with an Envision reader (Perkin

Elmer).
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[00438] The increase of MMP1 expression by SFs upon treatment with cytokines refevant in

the field of RA (INF-q, IL18 and OSM) or a combination thereof is shown in Figure 2 as white bars.
For this experiment, SFs are seeded in 96 well plates, 3,000 cells/well. 24 h later, the mediuvm i8
changed to M199 medium supplemented with 1% FBS. One day afier the medium change, cytokines
or combinations thereof are added to the cultures, each cytokine being added to a final concentration
of 25 ng/mL. 72 h after cytokine addition, the supernatant is collected and processed in the MMP1
ELISA as described in the protocol given above. In parallel with this experiment, SFs are triggered,
using the same. protocol, with the supernatant of THP1 cells (2-fold diluted in M199 + 1% FBS)
treated with the same cytokines or combinations of cytokines for 48 h in M199 medium + 1% FBS.
MMP1 levels for these samples are shown in Figure 2 as grey bars. The mduction of the MMP1
expression by SFs triggered with the supernatants of TNF-a-treated THP1 cells is stronger (>4.5 fold
induction) as compared to the SFs triggered with recombinant TNF-u alone (3-fold induction) and
almost equals the 5-fold induction obtained by a mixture of 3 purified cytokines (TNF-a, IL18b,
OSM). This result indicates that the supernatant of TNF-o-induced THP1 cells conf—ains, besides TNF-
o, additional pro-inflammatory factors that activate SFs towards MMP1 expression. As the role of
TNF-o in the RA pathogenesis is validated (TNF-a-blockers such as Infliximab and Etanercept show
some efficacy in the treatment of RA patients) and the THP-1 cells are representative for monocytes /
macrophages present in the joint of RA patients, the TNF-a-based trigger mixture prepared by
contacting THP-1 cells with TNF-a will contain factors present in the joints of RA patients and
subsequently is relevant to RA. This TNF—a—based complex trigger, further referred to as the “‘complex
trigger’, will further be used as basis for the “MMP assay’.

[00439] Inhibition of the activation of SF by the ‘complex trigger’ is shown using
dexaméthasoﬁe, a potent anti-inflammatory agent that also strongly reduces collagen-induced arthritis
in rodents (Yang ét al., 2004) (Figure 3). Dexamethasone is shown to dose-dependently reduce
amounts of MMP1 produced by complex trigger activated SFs. SFs are seeded at a density of 3000
cells/well in 96 well plates. 24hrs after seeding, increasing concentrations of dexamethasone are added
10 the cells. After overnight incubation, medium of every well is refreshed to supernatant of THP-1
cells treated with TNF-o (50% diluted in M199 + 0.5%FBS), and the same concentration of
dexamethasone as added the day before. 48hrs after treatment, the supernatant is collected and
subjected to the MMP1 ELISA described above. The addition of dexamethasone clearly reduced the
MMP1 expression by SFs, with an ICs, value of about 1InM (see Figure 3). These data show that the
MMP1 expression by activated SFs can be reduced by the addition of a physiologically relevant
inhibitor and represent a proof of principle for the ‘MMP assay’.

Example 2.2: MAPKAPKS Modulates SF ‘Complex Trigger "induced MMP1 Expression

(A) Ad-siRNA Virus Functions to Knock Down MAPKAPKS Expression.,
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[00440] " Recombinant adenoviruses mediating the expreséion of siIRNA’s targeting
MAPKAPKS and eGFP are generated according to the procedure described in WO03/020931. The
target sequence used in the recombinant adenovirus is: CGGCACTTTACAGAGAAGC (SEQ 1) NO:
5) as well as ATGATGTGTGCCACACACC (SEQ ID NO: 6). The target sequence within fhe eGFP
mRNA used in the recombinant adenovirus is: GCTGACCCTGAAGTTCATC (SEQ ID NO: 1).
These sequences are cloned into the adapter plasmid using Sapl sites. dE1/dE2A adenoviruses are
generated from these adapter plasmids by co-tramsfection of the helper plasmid pWEAdSA{II-
tITR.dE2A in PER.E2A packaging cells, as described in WO99/64582.
j00441] The functionality of an adenovirus targeting MAPKAPKS is tested as follows. These
adenoviruses are used to infect primary human SFs cultured in petri dishes as follows. On day 1,
500.000 SFs are seeded per petri dish. One day later, the cells are infected with Ad5-MAPKAPKS-
v13_KD (1.6E9 VP/mL) or Ad5-eGFP-v5_KD (1.3E10 VP/mL) at an MOI of 4000 (based on the
titers (number of virus particles per mL) defined for the viruses by Q-1t-PCR). On day 7, cells are
detached from the petri dish according to standard procedure using a trypsin EDTA solution. The
irypsin is then neutralized by addition of DMEM growth mcdiun_l supplemented with 10%FBS. The
cells are then collected by a centrifugation step (1000 rpm, 5 min). The pellet is ysed in 100pL of
fresh RIPA. butfer (50mM Tris pH7.5, 150mM NaCl, 1% deoxycholate, 1% Triton X100, 0.1% SDS).
The samples are then sonicated for 10sec. The protein concentration of the samples is then determined
using the BCA kit (Pierce, Cat N° 23227) as described by the provider, using BSA as a standard. To
30pg of ceil iysate diiuted to 19.5ui in RiPA buffer, 3.5pL of reducihg agent (NuPage reducing agent
N°10, Invitrogen NP0004) and 7.5ul of sample buffer (NuPége LDS sample buffer, Invitrogen
NP0007) ar¢ added. The 30uL sample is then boiled for 5min and loaded on a 10% polyacrylamide gel
{(Invitrogen NP0301). To allow the estimation of the level of protein knock-down, 15pug, 7.5pg and
3.75ng of the lysate of the Ad5-eGFP-v5_KD infected cells are also loaded onto the gel. The gel is
then run for 2 hours at 100V in I1x MOPS/SDS NuPage running buffer (Invitrogen NP001). 10pl of

" Seablue Plus Prestained standard (Invitrogen LC5925) is used to estimate protein size on the gel. The
proteins on the gel are then transferred onto 2 PVDF membrane (Invitrogen LC2002) by a wet blotting
procedure using a transfer buffer prepared by mixing 100ml Nupage Transfer buffer 20* (INP0006-1),
400mL methanol and 1500mL Milli Q water. Before the transfer, the membrane is first soaked in
methanol and in transfer buffer. The transfer is performed at 100V for 90 minutes. The membrane is
then blocked by 30 min soaking in blocking buffer (2% Blockjng blocking powder {( Amersham, RPN
2109) prepared in PBST (PBS supplemented with 0,1% Tween 20 (Sigma, P1379)). After blocking,
the immunodetection is performed using a mouse monoclonal antibody against MAPKAPKS (BD
Biosciences, Cat N°612080) diluted 250 fold in blocking buffer. After overnight incubation with this
primary antibody, the membrane is washed 3 times with PBST and incubated 1 hr with the secondary
antibody ((Polyclonal goat anti-mouse Ig, HRP conjugated (DAKO P0447) diluted 50000 fold in
blocking buffer. The blot is then washed 3 times in PBST and the detection is performed with ECL
advance (RPN2109, Amersham} on a Kod'akimager. according to the manufacturers instructions. The
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Western Blotting revealed a lower expression level of MAPKAPKS in the Ad5S-MAPKAPKS5-v13 KD

infected cells compared to the cells infected with the Ad5-eGFP-v5_KID) mnegative control virus.
Comparison with the diluted Ad5-eGFP-v5_KD infected samples allowed to estimate the reduction in
expression to be 2-fold. Equal loading of the 30ug samj;ﬂes is demonstrated by immunodetection of B-
actin after removal of the MAPKAPKS anﬁ{)ody by a ‘stripping procedure’ (5 mimutes boiling of the
membrane in PBST). Immunodetection of B-actin is performed according to the method described for
MAPKAPKS detection, but using a goat polyclonal antibody against B-actin (Santa Cruz, Cat N° SC-
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 AdS—MAPKAPKS—vB_KD virus in the ‘MMP assay’ is tested as
follows. Day 1, SFs (passage 9 to 10) are seeded in 96 well plates ai a dénsity of 3000 cells per well in
complete synovial gfowth medium (Cell Applications). One day later, the cells are infected with
increasing amounts (3, 6; 9, 12 or 15 pl) of following viruses: Ad5-eGFP-v5_KD, AdS-MAPKAPKS-
v12 KD, Ad5-MAPKAPK5-v13_KD, Ad5-MMP1-v10_KD. The virus load is corrected by addition
of the neutral virus Ad5-Luc-vi3_KD to bring the final virus volume on the cells to 15pl. in every
well. This correcﬁon 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 75uL. 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. TWwo viruses used to validate the MAPKAPKS target (Ad5-MAPKAPKS-v12_KD and
Ad5-MAPEAPK5-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 vqluable 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 cytoking’ induced MMP1 expression in the “MMP assay’. The inhibition of MAPKAPKS
enzymatic activity by a small molecule compoﬁnd is also predicted to reduce the degradation of the

joint associated with RA.
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© In vitro ‘MMP assay’ Testing of Compounds Inhibiting MAPKAPKS

[00443] Compounds inhibiting the MAPKAPKS activity in a biochemical assay (i.e. cell free,
using purified enzyme), are tested in the “MMP assay” according to following protocol.

[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 dilﬁted either 3-fold (or 10-fold) in
10%DMSO 10 obtain an intermediate work stock of 333uM (or 100pM) concentration, respectively, in
10% DMSO. The 1mM as well as 333uM (or 100pM) 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 préparation’ 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.¢. 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/ ﬁell in complete synovial growth medium (Cell Applications). Day
5, the compounds are added to the cultured cells as follows. Medium is completely reinoved from the
cells and replaced by 75uL of the ‘1x compound preparations’ containing the compounds at either
10|J,M or 3. 33].LM (or 1uM) in M199 medium supplemented with 1%FBS and 0.2% DMSO. Afier an
incubation period of 2 hours, which allows the compounds to equilibrate and enter the cells, 25puL 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 20yl of the cell supernatant is then processed in the MMP1
ELISA as described above, delivering raw data (RLU: relative luminescence umits). Following
controls are included in the éxperiments 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 MMPI that can be achieved in the test. A minimal signal control is also
included in these experiments. Flere, cells are not triggered. The medium of the cells is then changed
to 100p] 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 fevels) — (MMP1 level compound X at concentration Y—
minimal MMP1 levels)]/(maximal MMP1 levels — minimal MMP1 levels)1x100..

[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 m 100uL complete synovial
148



179 103 **

WO 2007/138072 : PCT/EP2007/055246
growth medium. The compound handling, compound addition to the cells as well as activation of the

cells is further performed as described above in this exampie for the determination of the MMP1
levels. After the 48hrs incubation period, the medium is removed from the wells, replaced by 50uL
fresh M199 mediuvm supplemented with 1% FBS. 50pL 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:

##x%  compound exhibited MMP1 ECs, 1-100 nM

=% compound exhibited MMP1 ECs, 101-500 nM

Hok compound exhibited MMP1 ECso 501-1000 oM

* compound exhibited MMP1 ECs, >1000 nM
TABLE 3 3
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Example 3:  Assay to assess effect of compounds on cytokine release by huaman PBMCs

[00450] Human peripheral blood mononuclear cells (PBMCs) are isolated from “buffy coats”
prepared from the blood of healthy volunteers, isolated essentially accordiﬁg 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 cénj'lpounds 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 pL to a final concentration of
1 pg/mL and cells are ﬁmhér 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
UL/well} anti-TNF capture antibody (Cat.No. 551220, BD Pharmingen) that is diluted to 1 ug/mlL
1x PBS (Gibco). After overnight incubation at 4°C, plates are washed with 1x PBS (80 g NaCl, 2g
KCl (Sigma), 11.5 g Na,HPO,.7H20 and 2 g KH,PO, in 10 L milliQ; pI 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 uL 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-TNFo. antibody (Cat.No. 554511, BD Pharmingen) diluted
first 10 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 pLl/well of a 1/2000 dilution of
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streptavidin-HRP conjugate (Cat No. SNN2004, Biosource) in buffer D is added. After 45 min, plates

are washed as described above and incubated for 5 min with 50 pL/well BM Chemiluminescence
ELISA Substrate POD (Roche). Readout is performed on the Luminoscan Ascent Luminometer
(Labsystems) with an integration time of 100 msec delivering raw data (RLU: relative luminescence
units). The following controls are included in the experiments, a maximal signal control, in which the
cells are activated by LPS but only the 0.2% DMSO vehicle (and thus no compound) is added. This
control indicates the maximal level of TNF that can be achieved in the test. A minimal signal control
is also included in these experiments. Here, cells are not triggered. This control returns the basal
TNFa levels produced by the PBMCs. The percent inhibition (PIN) of the TNFa release, achieved by
the corﬁpounds is then calculated bascd on the RLU data returned by the ELISA with following
formula: 100 — [((TNFo level compound X at concentration Y— minimal TNFo levels)/(maximal
TNF¢ levels - minimal TNFa levels))x100]. Where compounds are tested at 8 concentrations (1/3
serial dilution), EC50-values can be calculated by curve fitting of the means of the PIN data achieved
for a compound at each test concentration.
[00453] To assay the effect of ¢ ompounds on the release of IL1 and IL6 by LPS stimulated
PBMC cultures, appropriate dilutions of the supernatant can be measured using the same ELISA
protocol as described above. Matched pair antibodies for IL1 and IL6 ELISA (all from R&D Systems)
may be used as follows : anti-IL1 capture antibody (CatNo. MAB601) used at 0.5 pg/mL ,
biotinylated anti-I[.1 detection antibody (CatNo. BAF201) used at 50 ng/ml ; anti-IL6 capture
antibody (Cat.No. MAB206) used at 1 pg/mL; biotinylated anti-IL6 detection antibody (Cat.No.
BAF206) used at 50 ng/mL. :
100454) For the purpose of Table 5 below, PBMC ECs, of each compound, which cﬁn be
determined using the assay method described herein, is expressed as follows:

it compound exhibited PBMC ECs 1-100 nM

#HH#t compound exhibited PBMC ECsy 101-500 nM

## compound exhibited PBMC ECs, 501-1000 nM

# compound exhibited PBMC ECs; >1000 oM

[00455] TABLE 5
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cyt oki ne rel ease by human PBMCs [ 00450] Human
whSszh5gs2l bl ood nononucl ear cells (PBMCs) afca/EP2007/055246
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A yet further aspect of the present method invention is a method of treatment or
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4as des ol ib i i bodi
i sulR88 B3 gRges? RO T S PR py S BRRID B PR mecao-
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bed_h f ol |
sone SSTERMR ST RS e PR LR 25 e s poe
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[004@?3/[030 Eﬁl‘BO %’ %l? l Yﬁ‘g:ﬁcagjp a n%ﬂep)é%s}%]eb% cF %%ngtgapstandard
phanﬂéfﬁh&@ﬁﬁ:@ﬁduﬁﬁ 5P 41 cultuz[eé) 04 &G} Thetah reigelst ¢.¢-nfpe detemnning the LDSO
(the Jgge' 18h8 S0 o8 8 b pGulBbd) 381 A ED5ERhNFAL thBlapdtENE b in 50% of

the population). The dose ratio between toxic and therapeutic effects is the therapeutic index and it
can be expressed as the ratio LD50/ED50. Compounds that exhibit large therapeutic indices are
preferred. While compounds that exhibit toxic side effects may be used, care should be taken to design
a delivery system that targets such compounds to the site of affected tissue in order to minimize
potential damage to uninfected cells and, thereby, reduce side effects.

[00465] The data obtained from the cell culture assays and animal studies can be used in
formulating a range of dosage for use in humans. The dosage of such compounds lies preferably
within a range of circulating concentrations that include the ED50 with little or no toxicity. The
dosage may vary within this range depending upon the dosage form employed and the route of
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such agl¢arhge dioxide. onmnebgiissl-e carrier. They can be enclosed in

[0047 gﬁl ati @S%&sé&ﬁﬁs@d@m& QEPLIES 58 By I ahdutabll &@nscﬁﬁﬁaltﬂiﬁns For

rpose of oral therapeutic admnistratj E%e ermeated are
uansna@ctsalwé erarsAPHR IR aRen: PHRCBTOAPRRBR A R bea%"f B! &R
used ih6 fdt'ﬁ@lqtldnn Sﬁ&]ﬁpeﬁ&faﬁ‘ﬁs afc gbﬁtbdl@tkﬁowﬁ ih @lehaesand geciude, for example, for
mnsq%gqs;l;adguﬁjplpt{ﬁu&], C%FGF o F:ilée? nzﬂ‘gcgj:{]d %.151%% %? ?«11 r%%@\;egd Trapsmucosal

mash wher el n
admintsh&io§ @aReEbniplistet &mfdghl itte veawinasit Spr@s atpsppp@n;prmr afdr yransdermal
and. swi.shed and expect o r. r creams as
acminp iR A Y a1 ) ] P Bl L, gl or o
generdif th@vn iadieustant materi als can be |ncluded as part of
e copposition, a i p itories (e.g., with
mom%rochegpan&ngohe I |aEeal%:oaﬁl’ g’& ‘fmz?tiﬁ)n11 5?16 f&é St bffositories (c.¢
conveRD0F LERCRRAPTFLERRD BT LODS Dy 3hd plher slmevw Pfgfetention encmas for
recmlirlg,g%dlents or conpounds of a simlar nature: a
ge r such as microcrystalline cellul ose gun1 .
[004761 agac &mers eowodimprit hhactisheasperys afPreth W&% LS oA vg protect
the aint hi| MEBLGG FBE BIBALy, SIE Rs aScottr@ied irdease fogmlation,

%Eﬁﬁ , or con starch; a lubric su &El %_ atible polvmers
mcludmgm nta rdsisepeareesulsied QEliveRt Sé@emsaa% Jogafitoics pegrmpativle polym
can BPhbdl datn skl étﬁﬂéhedbﬁj(ll dﬁatat@ ﬁMﬁﬁhﬁlﬁd&’sg ratyelytolisuedid,asollagen,

sucrose or sacchari
polyoﬁléﬁﬁgﬁ l’ﬁnﬁi Polyl'faf:élf: ﬁg}fi lgfﬁﬁhp%ﬁré{r%oaragl?n %‘r%%c%qgr%ﬁl}a‘zer% Fﬁ{lﬂiﬁe apparent to
those 3004143 MHeqit. dUaimaicsils ml abn bbybtmnhhcboa{memmlly figm Alza Corporatmn and

elolok S0 infected ceils
Nova&%?%cefu?%aﬁsf E[)nrceg oz %i %ngﬁo%{ﬁncﬁﬂn? lgge%isgé %@ée%l%lgh infected cell
with mmmanan sntihodiesi to aigdl ent;gpmp;@nl als be vssd gs phagnagaugioally aggepgeble carriers.
Thesed S%Jeg)é‘l:c%ﬁhn n@‘ H&%!}M%ﬁhos@@(@ﬁZﬂﬂt&’ﬁ emc
3Irln al so

ration by transmucosal or d
[004TTjans dér mpew@an@vam@eow@ﬁ%m@@%l op pargriict] Sgmpgrions 1o dosage

t?rgﬂ%)){]éa% Sfaamn&%ﬁatﬂﬁr&ﬁ& (ARSI QRE. | BésBgetuit Fdi ab aded herkin refers

erneated are used in the ornula$|o qu it containing
to phypEialby iseSHF GUISAATIRRY ORERF PHPHE (5PY ToalflFach unit containing
a prehtﬂ&ﬁﬁﬁg@ quan@y 0B%&NR lcempdubd cAlfuRimsing @ﬂﬂﬁle the desired therapeutic effect in

adn1n|strat|on det er e sal
s RI B e SR b G565 TR ST aps i U3 e forms of
the @%ﬁﬁlﬁpérb siegbdt i andgllirccite depgadeof om a%:ealhmcslp r@gtscﬂmsﬁcs of the active
su |tor|e For tra r.nal i i ; in o
com| E.I? 3‘9 Q%S@ﬂ&erag@m feg}’? er’ﬂ,l b@% tagg?%ag& %IE E@%ﬁ?gs nﬁeji]&lt the art of

cmm@ﬁMM@Sudgﬁhﬂuwomnmmaéﬁsﬂ@5£@@ﬁépﬁm@wd%ﬁbmn in the
[004? %]r m o f %{-}Illh eetugl Q&%ﬁgﬁo&‘sacgn al 5enb& A Q:Bﬁﬁlﬁg peldk L Ruispenser

pr03| ofi es conventi onal

togethdt pyith Sistrantiynsfarsdminiretivias cocoa butter and ot her
gl ycerides) or retention enemas for rectal delivery.
1004761l n one enbodi nent, the active conmpounds are
prepared with carriers t hat!6Qi | | protect the conpound
against rapid elimnation fromthe body, such as a
controlled rel ease formul ation, including inplants
and m croencapsul ated delivery systens.
Bi odegr adabl e, bi oconpati bl e pol yners can be used,




together with instructions for admnistration. WD
2007/ 138072PCT/ EP2007/ 055246 [ 00479] A conpound
according to an embodi nent of the invention nmay be

W& 5RY %ﬁﬁ as a salt, preferably as a phar nacmﬂﬁ,m{,dmbsuﬁ
accept a

e salt of conpou or nul a
100478 phah figeties sspipede BBl O R PRt o o sa
prefer&’b@l”fﬁp AN it ehrieaiey tal%éﬁﬁald Sl \tﬁ’dcofmrpﬁmds) rafaforoaladi dExamples of
suc

a
phaiE R eI e P erropa s e Mo i cemmts s such
as acefid MTRY mahmiddtaﬁnm ®Iidc ciaciadid, ek zoi coxalii agid, giatinic péid, dumaric acid,

-malemn%:%dg gﬁﬁcrﬁg% saﬁ 1g a%g, &benﬁg&goe Laél glc acid, glethanesulphomc acid,

sul p nesu n| c aci
benzengsitlglovie e aﬂl@h@ﬂuegesa]ghqjuc aridnmingfal @p@ds dachaay dpdreghloric and sulphuric

l.QF nenl orfdle chloride
acid oY ﬁinh %ﬁ% §ulﬁécméﬁhqineﬁ.‘f%9rﬁw béﬁz&%&u@bh@ﬂ‘a@e LRQudnkdeShodticY hy¥hehlorid

honat e enzenesul phonat
and syiphiig) andrfhe ikep Ispretiecty nlyfaps&&wmdu fegan Bﬁas W phgiganic g fnorganic

bases. tEQﬁnﬂlésl%@ suil2618 RREahié Bhts RF hk M@RGHGITsIL df &mmﬂaaﬁﬁ $his invention

such as organi ¢ and i norgani c bas e
includg | fhg Apexifisio ﬁ@faﬁ?ﬂ@%a’é"eémﬁ%i’naﬁﬁe %eéﬁ“ﬁ‘ﬁ‘i!l? 0 tlf%‘f“ Soflipg, caleium,
potassﬁiu, GRIRAUAGSn] Shglekium, Fifky el o hike. rsalidicle ddoebe formed with suitable
arbon

organlp %@%ﬁo é{lﬁ%%é%a Flﬂtﬂ@ E %Sfm%{}??&ty Sasrmﬁceu ﬁ%ac%fﬁnta%ms% aﬁdlhon salts _
with cﬂﬁﬂd‘mﬁ&sl dffhe prdsag uaramhoh treludi kgarBabdses whaeh aad lgmwb@ aﬁd)i*twe@l enough

t abl e or .
o b SR SR Y DG YA it
as argmmdlattd b'mnfs akmg- ,tCh mm@wﬂﬂ@ﬂmﬁs 152 ab@@%@fﬁl and triethanolamine,
choth: r%&ﬂt i N a:t'lcpﬁ{aﬂ{g fAmiHed) %H&hcask}ﬁéﬁﬁaﬂim& itn @yl bRK irfnethylamine,
strong enough to formsalts. Such orgam C FP&‘@E
guanidipep V- rreréwgzlumsammﬁn oWrmethylpiEazites  JRIPHOHDE: | ndifgediamive; V-

benzypHLddfy ﬁﬁm@%w cBY1GhrRiniBetBme, ahy i Nk, rmno- -
enzy%r tri hydroxyal kyl a m'{rﬂgs such gls noNo-

d
(00480} 61 hSHBIod PRV MEGHTAE o ABBOITERTE o s venion 5y be p—
a conbdntifdak YlaRdB RG8e nfetHols &S11 NARGWAY fivd tHe N, ﬁblﬂﬁiiﬂlﬁblﬁﬁﬂltﬁ] @f said basic

and trinethyl a i ne: N-net hyl oS
o b o B Fss o RyR AR AT B o s
aspecthEﬂhZ ydvpﬂimﬂeﬁ hyﬂeammequewsla@@hgldnbugamtoﬁpt juitable solvents containing -

and t 0
the re&udrgg Fl(g? t\gha g a commpound o Imrfe 1n?entn% ?0%&9‘%5 g@g%(tﬁ? g%m%g;@%gygﬁ of said
comp@pmeé pay belpreparal bwwmgtsmdnahpmﬁwéh a gidfablg basetThe adid gudiase salt may
separd L}) dé‘ AR Bfalied ﬁﬁ%o@céﬁ%& RN oRAM Se. 8] epbibtidRaFhEcompounds
conpounds may be prepared by dlssoIV|ng the free base
of thisipyeptbuTory adse cBipdR privated of Birishf8imsor second aspects of

[004§1§]e | nyegh Waﬂpﬁ%cﬂﬁl‘i Q:Qqﬁos@ kRS GOHS 28l teANR fosbMl idefription is
her suitabl e solvents containing the requir

exempley qnd weeios @om%wad ot migrded iV URTREHO SE ﬁom'm‘gﬁs preferred
embo@fnedth. CrhfMBIC toukb experlanttisR b aibans#ill decﬁ@tﬁé&pﬁ)ﬁcnﬂﬁ}é&ﬁ&hons and

pr epar ed rea sajd_c ound th a sui
ey B e A PO e 08 00 T T 55 P SRy gpention i
intende@ b R &le BRH AbtHgdhdWpovaRatiffidnabit by tht fidlosig wianprandthgir edpyvalents.
apor atl on. conpounds of this invention nay al so
mM@(l st REEE] d or hydrated forms. [00481]1t wll
bechap preeanati €. 2901) 10 Eagl $ Med| Hd: 30A-16he art that the
f qr.eqai rd. Pt i y xenpl ary and expl anatory in
ng{’ﬁ%l%?&ghggq%g‘ I\:[aﬁf%%%e%s%tég illustrate the invention
artondlang’s grafiee G EA0BNBG RenPrediscPhZotigB®r out i ne
e l{1r ecogni se appar ent
Xj%g i ¢a %‘ﬁi%@?éf?@tci&?ggﬁohat may be nade without
departing fromthe spirit of the invention. Thus, the
invention is intended to be defined not by the above
description, but by the following clains and their
equi val ents. [00482] REFERENCES Choy EH, Panayi GS.
(2001). N Engl | Med. 344: 907-16. Firestein GS.
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New L, Jiang Y, Han J. (2003) Regul ation of PRAK
woz‘:iebg‘ﬁ%b Al ar '003“ on by p38 MAP ki nases. MPpCBiEBL007/055246

e A WARRR il o B iy, LB, o

\fbd>dgacBDM Gaest | Nmma(lmcmsylnamsm RaBpeser Jof.» plegsugilh -, Moreland
t ar get ed honol ogous
%3@%@?0% %}fﬁ’%’?g%&gp %l 53773241, Setemes oy
MedvoalsSel. W, Szbetpanssich. BzeclinskhbeliERoicz, Somomgkar tnfmes > Close
'\‘%{) %Sv W M UEB&oR f(ﬁﬁ?"l@ﬁ%ﬁ‘ﬁic@ 35bbenskh. Keyse SM
A Ketivation o

t he_at ypi cal
kO'@aE &R HERA®, Ratliands Fairp by Mpllek;) g%%ﬂ“’flf Pl Ende ‘81'\1@31‘613’ K, Wees

patdvays, tEMBOS Jreiid3pAAG0N MayrARATRAKDSMEK lagkn B) Moore G. (2002)
(Z003) . Arthritis Rheum 48: 1901-12. Cunnane G et
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et @hir EG2Q82Jer HSGienRIe SRAB: I BBihi BN, Baheeivy BnEEP, ystone E,

e o ISR d DR S 10 A% o gl o

Bfmkand EycthRebat tRrapyBel son danm Ko abits: andﬂé@%d gqutrolled
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descrip vari ous nDdlflcatlons and changes in the
céiﬁﬁlﬁﬂiﬂlcﬁ% and met hods of this invention will occur

t %&z 'iLOﬁﬁlgSJ< icdah € (tzmora) th@iafér of PRMK stibteihlsratiafincetpBNEAP kinases.
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i M"éﬁﬂ’é’ael}( é“@ezqoﬁéguded therein. WD
2QQiAt m%ad?midiﬁa@ﬁmﬁﬁ&m Bh6 GE4B4Lud K, Mewsn HE, Bigdrich A, Volk
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[00483] From the foregoing description, various modifications and changes m 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 therem.
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100485] Al'l publications, including but not limted to

patents and patent applications, cited in this

specification are herein incorporated by reference as
edabh,i ndi vi dual publication wer e speci f i eealpr2@ndss2de

ng|V|duaII i ndi cated to be i
100483lor o o be BTS00 FiRL T Pty e DRy Rt brpsing popacity of
the vanﬂil@c&:ﬁﬁﬁﬂcﬁ 3dn OAFBGEe ﬁida@fmmiembksw@ﬁ the hetiviitn wEthe pappounds in the in
glve Qh? % |ication are generated using MDL's
““OWW§%? OASM Sof tware tool and are not verified.
[00485)r ef er m byblicition, Iimhﬁing mut m limitgion pitetteamdypatentppplications, cited in

RGBi%F%tPﬁgﬂ“g %rlrélll%t BESGad er \Aﬁéa‘asc W&Hnﬂm@ﬁiﬁrﬂbM‘uon were

Spmlﬁmﬂyintbﬁﬂwﬂuwlﬁ dhdamated ﬁrsbpbsatonpmeé &y mfek%ﬂlce heamlaaséla@gh ﬁ#ly mgforth.
[0048%2 y Eg }’1'1 ts l}]lte 2 d p &l %? QJF ﬁyﬁnﬁo Ghacsetl. fu{vgﬂioﬁ lﬁl?v%ﬁ i1 Wili€ dppfBibation are

substituted
generated SsiEMDL ISt IBIS Drew ém@ogte Sofiasytpol agdae mtfﬁenf@é Fagferably, in the event
t g@ﬁgltuted or unsubstituted

0fmmﬁ%?%$iﬁﬁ%¢%£%?Q%M%ﬂarnaceut|caIIy acceptabl e salt,
sol vate or prodrug thereof; and stereoisoners,
i sotopic variants and tautomers thereof. 2. A
compound according to Caim1l1, wherein R3 is selected
fromsubstituted or unsubstituted cycl opentyl,
cycl ohexyl, substituted or unsubstituted phenyl,
substituted or unsubstituted pyridyl, substituted or
unsubstituted pyrimdine, and substituted or
unsubstituted pyrazine, substituted or unsubstituted
pyrrole, substituted or unsubstituted pyrazole and
substituted or unsubstituted i mdazole. 3. A conpound
according to Caim1, wherein R8 is selected from
substituted phenyl, substituted pyridyl, and
substituted pyrimdine; and the substitution is
-L-R8"; and wherein L is selected from bond,
al kyl ene, heteroallcylene, -0-, -N(R8e)-, -CO,
-02-, -SO, -SM2-, -CON(e)-, -SO2N(R8e)-, -NR8e)CO-,
-N(Re) S02-, -N(R8e)(C0 N(R8D-, -N(R8e)S02N(Ise)-; and
12.8d is selected fromsubstituted or unsubstituted
al kyl, substituted or unsubstituted cycl oal kyl,
substituted or unsubstituted aryl, substituted or
unsubstituted heterocycl oal kyl, substituted or
unsubstituted heteroaryl, substituted or
unsubstituted am no, substituted or unsubstituted
aral kyl, substituted or unsubstituted heteroaryl al kyl
and substituted or unsubstituted am noal kyl; and
R 8 is selected fromH, substituted or unsubstituted
al kyl and substituted or unsubstituted cycl oal kyl. 4.
A conmpound according to Claiml, wherein R8 is

163



wherein L, and Rgd are as in claim3; the subscript n
is selected from 1-4; and each Rga is independently
sel ected from hydrogen, substituted or unsubstituted .
al kyl, al koxy, cyano, and halo. 5. A conpound
according to Claim4, wherein L is a bond, -0-, -CO,
-CON(Rge)-, or - N(e)CO-; R3'" is selected from
WHATIY S airMpe@: or unsubstituted al kyl, substituted or
unsubstrtated cycl oal kyl, substituted or
unsubstituted aryl, substituted or unsubstituted
1. hetg&gﬁﬁﬁ&@ﬁk&ﬁhgu§ﬁﬁ§ﬁdﬁpted or unsubstituted
het eroaryl, substituted or unsubstituted aral kyl,
substituted or unsubstituted het er oaryl al kyl and
substituted or unsubstitutegpg noal kyl; and lee is
selected fromH, substituted or" unsubstituted al kyl .
6. A conpound accordin fm4, wherein L is
bond, -CO, -0(Cl12) (CHAir-, or - NHCO;
the subscript m is sehfzm om1l-4; and led is
and wherein the ring P stbst iRUt ed or
unsubstituted heterocycloal ggl. 7. A conpound
according to Claim1, wherein the conmpound is
according to fornula 1Va, E b, W, or |Vd:
and wherein L and the ring are as in claim®6; the
subgghi,pt n, is selected from1-4; each lea is
|ndependently sel ected from hydrogen, substltuted or
un®Aisdt ot whsidted dryhsubsiityeiodyl; and eanoof Rinud R independenRoselected

from sBbdti %B?Mg%ﬁg%’ed%%l&g&ﬁ gutfsﬁt%li Mbﬁtitﬁﬂe@ geté}ﬁcycloalkyl substituted

unsubsti t ut et eroatyl ;
or urlspREHEE et |S%ba#1‘fpvd awélﬁaswe'éh%wwl @@lpbﬁmece@twaﬁr adenighle salt,

solvat & pRhug (RAGLSHE Et@@bl%f@sr ﬁetofn@ QAR SndMARbRRE He@BY '
tautoners thereof 8, mpoungd, according to Claim?7,

2. V\/n &} gpopnd; agcoadl%ﬁq&la@ N Kheé%?rﬁo‘é srecizd Somgbgituies aopmgbprituted
7, cy‘d’l&}feﬁﬂyl’l c}cldh&xy‘l INekute@ or m@@ﬁh‘l‘uﬁed pﬂeﬁyl Ab&ﬁﬁf&%i"?ﬂsubsntuted

accor. a|n17 erel
-N é‘%@ tute ﬁ_uns@s QHHHI (? ﬂﬁbﬁﬁm?q}oréﬁvlbgﬁge@yrazme

cl aibwBtued bOynsuthemney pydd€ sﬁlﬂsiﬁt@te&’oﬂ unsubbtiisbd bytdBR aBd substituted or
unsub titu eri di ne, norpholine or piperazine.

tgﬁ%% ‘HEA ccording to Claim1, wherein the
3. c 0 nﬂp@umdundsnccaﬁhmgtd iQkgm tl pwiieosimrR} isselémted Yhom sMestituvéd phafs], substituted

or pMIldyl, and suyg\{ﬁeq Mmldjne, and the substitution is
-L-R*; and wherein
L is selected from bond, alkylene, heteroalkylene, -O-, -N(R*)-, -CO-, -CO,-, -SO-, -S0,-,
-CON(R™)-, -SO,NR™)-, -NR*)CO-, -NR*)SO,-, -N(R*)CO N(R*)-, -NR*)SO, NR*)-;

and

=2

- R s 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.

4, A compound according to Claim 1, wherein R* is
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and wherein RO is as in CQaim1l and Rgb is hydrogen,
substituted or unsubstituted al kyl or substituted or
‘unsubstituted cycloal kyl. 13. A conpound according to
Caim1l, wherein RO is selected fromsubstituted or
unsubstituted aryl. 14. A conmpound according to C aim
1, wherein RO is selected from substituted or
unsubgy t ut ed_heter@aryl. 15. A m@mpounq@accordW%g t O Ras

daim éiein RO js_selected f wibstitute ”&T*
unsubs ted phenyl,> dyridyl, ingolyl, isoindolyl,
pyf f = furanyl, Fenyl , , pyrazo , oxazolyl, "and
thidazolyl. 16. A“conpound according to any one of

cl ai WherdiniDandWiedr€idn blhind B the-shbd}rin BIBIEHed fRAD14; andBsth R™ is
O e AT P L SR ) i, o
Orhafobst it ut ed or unsubstituted aIkyI and_R9b i's
5. on g PR 1R PSP THG £ OO RO O
18N&R*oogound according to any one of clainms 1-15,
quﬁ igi sQIec%?d f.rosm 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 T, substituted or unsubstituted alkyl.
6. A compound according to Claim 4, wherein L is bond, -CO-, -O(CHy)u1-, -CON(H)(CHg)m] .
or - NHCO-; the subseript m1 is selected from 1-4; and R™ is

)

and wherein the ring P is substituted or unsubstituted heterocycloalkyl.

7. A compound according to Claim 1, wherein the compound is according to formula IVa, TVb,

IVc, or IVd:

(R%), (R89), (RE), (R%),

ﬁfj ,E‘;f \U JL

<“‘¢ <\1/k ’ <f» “?

Va ; Vb . - N or Ivd

and wherein L and the ring P are as in claim 6; 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 selected from substituted or unsubstituted aryl and heteroaryl; or a
pharmaceutically acceptable salt, solvate or prodrug thereof; and stereoisomers, isotopic variants and
tautomers thereof. -
8. A compound according to Claim 7, wherein L is a bond.

9. A compound according to Claim 7, wherein L is -NHCO- or -CONH-.
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19. A conpound according to any one of clains 1-15,
wherein RO is H2N O and wherein the subscript m
is selected from 1-4 and each ROd is independently H,
substituted or unsubstituted al kyl or halo. 20.A
conmpound according to any one of clainms 1-15, wherein
RO is NLi OO0 and wherein the subscript mis

10. S€ |Ae&>fn?gmﬁ LRdhzdo &R ¢ aeRreROdisl ocHIdenen omt:ﬂ{ycm

substl uted or_unsubstituted aIkyI or hal o.

1. cofgamRernd acerdinerig iy onerkilamy o1 Gdreining s Pd%ﬂ-‘ﬁﬁlﬁ%d or
IVIS E{ﬁ}%ﬁﬁﬁﬁd\(}?ﬁeﬁlﬁﬁ Q’fofﬂlhloﬁhe\ﬂr bbﬁraﬁh@ LI b, ' V|b| le, W ldd
e or i s ro subst. tute r
12. unéwaglp?%ﬁ@ardmgwe FottsBin e rBBoGH et 1 inly Ve Vo
cy®koal kylor v&2. A conpound according to Claim1,
wherein the conpound is according to fornula 1Xa,
LXb, 1Xc, 1XdJ%f¥e, or | Xf: 0 o

1
" S
o shdi o
M Ho _H\N,[:49N

N

<N~§1AN N\\")\\\N N%N

N

N,Nj/ SN W) <\N,N \%
R9 R R9

"o N N
<\N‘\(§” <”“‘(,§” <’L*H“”
N/NW/ \N’N \]‘2 \N’N\%
RS RO I
vd , Ve ror - Vf

and wherein R is as in Claim 1 and R® is hydrogen, substituted or unsubstituted alky] or substituted or
unsubstituted cycloalkyl.

13. A compound according to Claim 1, wherein R is selected from substituted or unsubstituted
aryl. |

14. A compound according to Claim 1, wherein R’ is selected from substituted or unsubstituted
heteroaryl. '

15. A compound according to Claim 1, wherein R’ is selected from substituted or unsubstituted

phenyl, pyridyl, iﬁdolyl, isoindolyl, pyrrotyl, furanyl, thienyl, pyrazolyl, oxazolyl, and
thiazolyl. '

16. A compound according to any one of claims 1-15, wherein R’is

Ree or - Rob
and each of A', A2 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.
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| Xal XbXc and le is hydrogen, substituted or
unsubstituted al kyl or substituted or unsubstituted
cycl oal kyl 23. A conpound according to Caiml1,
wherein the conpound is according to formula Xa, Xb,
Xc, Xd, Xe, or Xf: and Rsb is hydrogen, substituted
or unsubstltuted al kyl or substituted or

17 Unsuk bﬁnﬁtagcgrcﬁlYgCtb do¥ bof cidfts 145, GABRRUIG according to
any one of claims or 21-23, wherein R8b is H 25.

A conpound ccordlng o any one of clainms 12 or
21-23, wherg¢in R81" ips cycloal klyl. 26. A conpound
accordi ng ny on | ai N 21- erein
Rsb is cyc opr opyl . \7' A co accor g to any

one of clal'mi 12 or 2 23,. mhereﬁn R8wr|s §u stituted
unsubstituted al kyl. 28. A conpound according to
any one of clainms 12 or 21-23, wherein leb is M, Et

18. CF;; ?] dombbund %cc@ll‘dh )gll to %%W ong:gfgciau%"iz gebvhergﬁ'%pg\“'lz or

opf opy A conpound according to Caim

1, |[wherein the conmpound is accorjding to farnmula Xl | a,
XLIb, Xilc off XlId:
O\ HN\ \é- HN\ S\
N

HN HN HN

o

Hﬁé é 3 f

0 ' O '

19. A compound according to any one of claims 1-15, wherein R%is
—(R),,

and wherein the subscript m is selected from 1-4 and each R*is independently H, substituted or

unsubstituted alkyl or halo.

20. A compound according to any one of claims 1-15, wherein R’is

(R, (™

o N
ﬁ or _H 0
and wherein the subscript m is selected from 1-4 and each R™ fs independently H, substituted or

unsubstituted alky! or halo.

167



30. A conpound according to Claim1, wherein the
conpound is according to fornula XVa, XVb, or XVG
and L is a bond, -CO, or -0-CH2-CH2- ; thering Pis
M HO M and Rnis H M, i-Pr, t-Bu, CH2CONHZ,

cycl opropyl methyl, or CH2CF3. 31A conpound accordi ng
to Caim30, wherein L is a bond and the ring Pis M

21. T~ - QmbedBccorBngAo CRIFR O Ukitbrade G0 Edhipdand i9acbrdingtolformula VIITa,
wherein the coggﬁund |§ sel ected from
? Of; y

( 4 VU6 Pl VK, |)[5- (1H pyrazol -4-y1)-[1, 2, 4
]triazol o[ 1, 5-a] pyr azi n- 8-yl kanm.pe;

[ 4- (4- Met hyl - p|p8F2?|n 1-y0- ph \%ﬁ145-(1fﬁf%%, O-4-y
1)41, 2, 41tr| 5-a | kK am fe
) @V 1Py /[3’ ylk am fes,

vma Villb Vilic

g Vile or | vig
and R® is hydrogen, substituted or unsubstituted alkyl or substituted or unsubstituted cycloalkyl.
22, A compound according to Claim 1, wherein the compound is according to formula [Xa, IXb,

IXc, IXd, IXe, or IXf:
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4-1844- (4- Met hyl - pi perazin- |

-y1) - phenyl am no] - 11, 2, 41tri azol o[ 1, 5-a] pyrazi n-5-y1
- benzam de;

4-{844- (4- Met hyl - pi perazi n-1-yl)-phenyl am noW 2,4l iri
azol o[ 1, 5-a] pyrazi n-5-y11-111- pyridi n-2-one;
448-(4-Nbrpho|in-4-y|-pheny|an1no) 11, 2,4]triazol o[ 1,

5-a|pyra2|n-5-yl%bbmzan1de,

4-{844- (4- Met Ianberazin-l- Nph%nylanln @ij\

riazol o[ 1,,5- jlj razin-5-thLﬂi§thene carbqﬁi/l

acid am de;¥

2- Fl uor :4/%844-(4-neth %ﬁﬁ%'era2|n I-y%%;rﬁ@nylanino

]1-11, 2, N~ izazol of 1, 5- a ¥ n-5- yIIben

3- Fl uor o- 4-{8-0- (4-net hyl - pera2|n | -y1) - phenyl am no

1-11, 2, 4]t

5-{844-

i azolo]

acid an1dq

3- Fl uor o- 4- [8 (‘4- mor phol i n- 82yl - phenyl ami no)*[ 1, 2, 4] t

ri azol o[ 1, 5-a] pyr azi n- 5- yg- benzani de;

2- Fl uor o- 448- ( 4- nvnﬁholin 4-yl - phenylam no)-[1,2,4]tr

i azol o[ 1, 5- a] pyragin- 5- yMoenzapi ke,

[5- (5-Methy razol -4-y1) -1, 2, 41tr|azoI6/T“5 alp

yrazin-8gy 4- mor phol i E 2’y phenyl) - §&)

5-[ 8- (4- Mypr phol i n- 4- yb-~ yl am no) - [ k.25 riazol o[ 1

, 5-alp Nn-5-y||-tm hene-2- carngy ic acid

am de; N e

2, 6- D'flu ro- 448- (4- %D Bhol i n- 4- yI p

4] tri azoKolPl, 5- a] pyr az#ns 5-y1] - benzaniie;

448- (s rphol i n-4-yl -}eHenyl ani no) 41, 2 triazolo[1,5

-a] pyrazbn- 5-yl kt hi"dpljene- 2- car boxyi-ic aci d ami de;

[ 4- (4- Meghyl - pi perazi - Ixy1) - phenyt] - [%lQS met hyl - 1H
razol -4-y1)41,2,4]triazol o[ 1, 5-

and &% By drgizan @nbgﬂtlkg}nr miasubstituted alkyl or substituted or unsubst;tuted cyc] oalkyl

23, ( 3- ﬂdﬁg{ &ddacwm Qldifmd; WherBh a{esébalén"an& L e RYdiRZ8 orthutd Xa, Xb,

Jtriazol o] 1,5-a]pyrazin-8-ylf am ne;

(BlﬁhKéﬂﬁlqﬂﬁ%rpholln 4-yl - phenyl ) 5-(

| H pyrazol -4-y1)-[1,2,4]triazoel o[ 1, 5-c] pyraz n-8-yl1-

am ne;

[ 4- (2- Mor phol i n- 4-yhet hoxy) - pheny1] - 15- OH pyr azol - 4-y

1ML, 2,4]triazol o[ 1, 5-a] pyrazin-8- A -am ne;

4- {844 (2- Mor phol i n- 4-yhet hoxy) - phenyl am no141, 2, 4]tr

i azol o[ 1, 5-a] pyrazi n-5-yl }- thiophene-2- carboxyllc

aci d am de;

5-{8-[4-(2- Morphol i n-4-yhet hoxy) - phenyl am no] -[ 1, 2, 4]

triazol o[ 1, 5-a] pyrazi n-5-yl |t hi ophene-2-carboxylic

acid am de;

(4- Mor phol i n-4-yl - phenyl) [ 5- (2H pyrazol - 3-y1) 41, 2, 4]

triazol o[ 1, 5-abyrazi n-8-y1] -am ne;

4-1.814-((2.1t,6S)-2,6-thnmet hyl - nor phol i n-4-y1) - pheny

IaninoH1,2,4iInazolo41,5-alpyrazin-5-

y1} -t hi ophene- 2-carboxylic acid am de;

(4- Mor phol i n-4-y1-3-trifluoronethyl -phenyl)5-(

1H pyrazol -4-y1)-11, 2,41tri azol o[ 1, 5-

aJ pyr azi n- 8-yl kami ne;

1,2, 4] tr

alpyrazin-5-y1}e thlophene 2-cayboxylic

amno)-[1, 2,
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24,
25.
26.
27.

28.

29. .

6-Di f |l uoro-4-{844- (4-isopropyl - pi perazin-1-yl)-phen
am noHl, 2, 41tri azol o[ 1, 5- a] pyrazi n5-y1l}-benzam de;

[ 8- (4- Pi perazin-

1-yl -phenylam no)-[1, 2,4]triazol o[ 1, 5-a] pyrazi n-5-y11
-t hi ophene-2- carboxylic acid am de; 4-
{844-(4-Isopropy| pi perazi n-1-yl)- phenylaninok[l 2, 4]
triazolo[1,5 a]pyf&2|n 5- yIIthlopﬁene carboxyllrc\O

acid am de; Ny,
5-[ 8- (4- I\/prn4y| ph@nyla no) [124H]t||a oIo[l

2,
yl
4-

, b- C|pyrang- “y1] - furan- 3¥carboxylic aC|d ;
844- (4-1 wopyl - plperagrﬁJﬂﬁyl) phenyl 2,41tr
|azolo[$r< pyrazin-5 <Furan3- car bo _M'Q'a0|d
am de;

[ 5- (1H Pyria -4-y1)-[1,284triazol o[ 1, 5- af pyr azi n- 8-
y1H4428,5 O2 4,5-tringk “pi perazinl-yi enyThami
ne; TN
4-{844- ((;S 5R) -2, 4, 5- Trlnethyl pi perazi n-1-y1)-pheny
| am nok][ 1, 2, 4]tr|azolo[1 5-%4] pyrazi n5-yl | -t ki ophene- 2
-carboxylic acid am de;

518- (4- Mor phol i n-4-yl - phenyl am no)-[1, 2,4]triazol o[ 1,
5-a] pyrazin-5-y1]- 2;3 di hydr o-i soi ndol 1- one;

448- (4- Nbrpholl -4yl - phenyla?Tn@f41 2, 41tr|aﬁQkQFT 5

-a] pyrazin ran- xylic acid an1@e
. 648- (4- Mbr n 4- yI he yIan1no)41 2, 4 rfﬁ%o o[1,5

- a] pyr agi 5 yl]-3,4 I|My r o- 2H|squ|n N7 hZ" hone;
5- (8144( opr opyl - gﬁﬁéka2|n [ -yl1)- phé@&ian1noH1 2,4
]trlazo$o yl}-2, 3- dﬁ%y r g-1isoi ndol -

1-one;

pyrazol - 4- yl)\\\,2,4]tr|azo

| o[ 1, BNaj\pyr azi n- 8- mla ﬁo]ThenyIInetha ;

[ 4- (4- 1 sSpropyl - pi petazj n- 1-y1)- pheﬁy [ 5-(

1H pyrazok-4-y1)«[1, 2, 4] fi azolo[ 1, 5- a] pyrazi n- 8-

yl kam ne;

648 (4- Morphol i n-4-yl - phenyl am no) 41, 2, 41triazolo[ 1,5

angd 8pys,> bydrqgem sg,bﬂlm‘@d fois msp@a@t,u@d @Mu:ir ﬁl@hstilthteg orgpjaubstituted cycloalkyl
(4-Phporrd Rcokaifd fo@hﬁsa@&fcms(@dfpwﬁw&eﬂwé g1 24
]trlazolo[l 5-a] yra2|n ylFa

( 6_qu qqcoAdlgyg OF)Y PRsi ghe 3111};11)2 4)521( 23, wherein R™ is cycloalkyl,

1H-Aphis@id-adedrding lobndodtl drela@gab Of 41-53, ahein R ifcyBtopioy!.

£ 64 PIEgIdaTE08 WEPRYIC FEEIAZ ORI 2, FherpipR™s sybasingad or
- [ ondubddnpyd @0l - 4-y1) -

[1 2 4 tg WL% w;lérgy zj n ﬁ g%/lrgnwﬁergm)]}i%wﬂ_%%‘yl?r t-Bu,-

raz&hJ@%MHECF&ZEQEOEmazmb&k@u@ﬂnedgyra2|n 8- ylkan1ne
1H tr zoIo

ﬁéﬂﬁ)&‘upe d%c\,/\%)}qé}@é/ %’?Cé%imglz \gv érdih 8% comﬂouhc? is af:l:cg)}{d;ngzto BBy lXIIa., XTTb,

[SXmlHrHﬁdazol-4-y1)41,2,41tr|azolo[1,5-a]pyra2|n-8-y
1]1-{444-(2,2,2-trifluoro-ethyl)-piperaAnl-ylithenyl}-
am ne,

170



[ 4- (4- Cycl opropyl met hyl - pi perazi n-1-y1)-phenylH5- (1H
pyrazol -4-y1)41, 2,4]triazol o[ 1, 5-

a] pyrazi n- 8-yl kam ne;

448- ( 6- Mor phol i n-4-yl -pyridi n-3-ylam no) 41, 2, 41tri azo
| o[ 1, 5-a] pyrazi n-5-y11-thi ophene-2- carboxylic acid
am de;

(5- Benzo[bithlophen 3-yl41, 2, 4]tr|azolo[J\§ a]pyra2|n
-8-y1) - ( pholin-4 vyl nyl) - amhey

(5-B hi ophen- £;E§,4]{iiéiﬁke{1 5- a{ﬁggﬁ

- 8 (4 I soprep perazii- 1) - phenyl

(4- hol i n- 4- y%ﬂgﬁenyl) (5-thj ophen-3-y1-[1, 2, 4]tr|

e[ 1, 5- a] pyr yl)-a ﬁfék éﬁk
sopropyl- azi n- 1- heny1] - ( et phen- 3

,2,4]triazol oI 1, 5-a] pyra n- 8-yl)- am ne;

| -4-y1) 415.2P4] tri azol o]

A n-8-yl] - (4- mprgholi n-4 wnghenyl ) - am nex

- (4- Mor phol i n-4 yl - phenyl an® no) - [ 1, 2, 41t rd azol o[ 1,

5-gepyrazin-5-yl1] - 1,,)-di oxo- 1, Ze or Xild

di hydr o- 1X6- benzo[d]lsoth|azol 3- one;

30. 4- {/ddpbdndQyeirding oySinet Widreipithe eompriund f5-agcbydigyto fatinala X Va, XVb,

31

32.

-yl genok[ 1, 2, 4] triazol o[ 1, 5-
aj pyrazi n- 5- yII-thlophene 2-carboxylic acid am de;

4-
8-%6-(4-Isop pyk(;ypera2| 7<;%r|d|n y%' {:?
2N

[1,2,4]trjagolp[ a]pyrazun- yIIthlophe carbox
ylic acidg ie
4-(8-{644-t2,2,2-Trifl &ﬁe&gthyl) plpgﬁﬁ(% nl-yll-pyri

di n-3- W Ao} - { 1, 2, 4]t<p

|O[1 5- N’N P

al pyrazin-b-yl) - thlophene-'-carboxyllc acli.d am de;

4- (8-{4447 (R, 2, 2-Tri fl uorp-gt hyl ) - pi per @ -1 -yl kphen
yl am nol 2,41triazol g -a]pyra2|n.- -th|ophene
-2-carboypy i c acid am de

4-{814- (ﬁidyclopropylnetRyIOplperaZ|n l'X&) phenyl am
nok[ 1, 2, 4%xi azol o[ 1, 5- a] pY? azi n- 5%

y1}-thi ophene-2-carboxylic acid am de;

[4-(4- Cyclo ropyl erazi n- 1-y1) - phenyl k[ 5- (1H pyraz

a9 Las abond.r-¢ ¢ 2°ﬂf?Fﬁéggﬁoﬁfrggéybyrazin8 yl ] - ani ne;

[ 6-(4- Cyclopropyb pi perazin-1 -yp-pyridin-3-ylH5-( ri\

1H pyrazol - 4-y1) T 2,4, 1tri az 1QL%»5' _R® N R
a] \ijln 8- yl](%mnne - N !
448-(4- Nor phol N | - phenyl )41, 2, \Lplazogp[l,S’\T)

Zal pyrazi'n-5<yl]-thi"azol e-Z- carboxyl i ¢ aci d ami de;
4- {844 (4-1sopropyl - pi perazi n-1-y1) - phenyl am no] -[ 1, 2

ahé' iltb mzl\g é?E’r ’t—%u,a(],‘ﬁ)@’(ﬂﬂg, cy?fc_)ng_owlg!atﬁﬁf’ér%l-ﬂcﬁfr boxylic

4 G&ommlnd(aﬁcoﬁh@- @ lfitn30,rwheesithly Is a-bondanditieli ing#-iy | kphen
yl am no} 41, 2, 41tr|azolo[1 5-a] pyrazi n5-yl) - thlophene-
2 ca oxylic aC|d Yami de; ,L\
ﬂ%? razol - $41, 2, A1t rfi az azmlo[l 574l ) Jrazin 8/\N

11/{ (2,2, 2- ti\/Lyoro eng plpe[/dN y1l- QgeﬁyLJ

am ne;
5 {8-[4-(2 Nbl hol i n-4-yl - ethoxy)-phenylan1no]41 2, 4]
tr ,Aac?mpgt[n]} ag;_ogF Sl 1 E’h?‘ilﬂ ﬂg: cginpound is selected from

di ayd6hd oL YAy b-[S0EH-pyrazol-4-y1)-[1,2,4]triazolo| 1,5-a|pyrazin-8-yl}-amine;
[4-(4-Methyl-piperazin-1-yh-phenyl]-[5-(1 H-pyrazol-4-yl)-[1,2,4]triazolo[1,5-a]pyrazin-8-yl]-

amine;
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(5-Benzot hi azol -6-y1[ 1, 2,4]triazol o[ 1, 5-a] pyrazi n-8-y
1) - (4-norpholin-4 yl-phenyl)-am ne;
(2- Fl uor o- 4- nor phol i n- 4-yl - phenyl ) 45- (1H pyrazol - 4-y1
)41, 2, 4Thi azol o[ 1, 5- a] pyr azi n- 8-yl k ami ne;
(2 Chl or o- 4- rmrphol in-4-yl -phenyl)[5 (
gazol 1 41,2, 41triazol 05 5- a] pyrazin-8-ylk

[4-(4 Methy plperazm 1- -yl)-phenylamino [1 2,4%riazolo[1,5-a]pyrazin-5-y1} -

1 {b'éﬁlﬁm(d@ Mor phol i n- 4-yl - phenyl am no) 41, 2, 4]triaw o[ 1

lgp razin yl Kkt hi oPhen 2-yl et hanone
{ 24U R e P ooy D ST Hoh LTSI ot YL

, Spetid@yhaaé;n- 5- y1] - 2H-pyrazo| 3-yl}- rrethanol
6 44 n-4-yl - ph 2, 41triazol o

Mor. phol i nog
1, - @](ﬁ%g%lplﬁl yg,p};gﬁﬂgwp)}{_l,; %nazolo -a]pyrazin-5-yl]-benzamide;
dl hy@t[@—-(tﬁlvleﬂlyl‘-plﬂéﬂzhﬂli@F)@ﬁ@lylammo] [1,2,4]triazolo[1,5-alpyrazin-3-yi}-
Iﬁiz%‘ﬁ[%’/lZbEL'%loxala 5y1[124]tr|azolol a)i

51?? ks I%ﬁﬂ’(‘) % n- 4-yl - phenyoani ne;
448-f(h4brcwm{m[md4pmemy15pipemaanyjlmﬁmﬂﬂolzl 4J4}tlﬁa‘zﬁlbg| Dfpyrhzin-5-yl}i-

]bgl}/z‘amzd' 5-y11-thi azol e-2-carboxylic acid

ditrde;

4- {Séwbrc( 4-{3- S%@Fmﬂwlmieﬂﬂnazﬁlmﬁﬂwﬂﬁﬂén¥J4]iﬂﬁzﬂbH_Jﬁ-filpﬂilzin-5-yl}~
trlbggz%(a 1, 5-a] pyrazin-5-yl | thiazol e- 2-carboxylic

acid ne yI am. de;

5- i£{8([‘2(4=Matd1ﬂaﬁlmm bkﬂdrbhmymm?b]—hl’?eﬂtylh@ﬂn[hﬁf)@wzm‘ﬁ})ﬂ}

' aﬁ‘ﬁ% ‘BLn]e ZscaﬁJongcaa% d%n?deyl] 2,

, ro-isoin
- 5- ?@11(021 €h- (drrmmhqhnﬂph@hqnmlamrly}-ﬁgﬂ;@mm@uﬁ fro)rytez; 4}1-benzamide;

i aé @h&l&olrs B (@'&){-ﬁ%h - 35 piehlaing}-{1,2,4}triazolo[1,5-alpyrazin-5-yl]-benzamide;

ro-isoin
5. BN G mi T i Hapalg gt Sl mpsmesigtashohens
| ng{g{ng 2,41triazol o[ 1, 5- a] pyra2| n- 5-
di hydr o-.i sni ndql -
55-&(4/:1}491@60116;#3’ rﬁhamlﬁrrsn%)i} 2 ﬁ]inazolaqiérqlmﬂbf ] gighpner2-
aztdﬂb&yl}ﬂdcrd(aﬁndéor phol i n- 4- yI pheny1) - ami ne;

i1 S5 1R AER P B RS i bt Ao s S50

2 Bendaxﬂiiyejro i soi'ndol- 1- one;

I BRIl T A PS8 L L

acwboayhcdael,d amide;

R R R T R
7 dayrbm(-&-bfl]@ma@; d ami de;
{4(4,5’?1%03?_2‘/5}{0 il lﬂ]yﬁg%éhz pReay! p@fE}z Aald. 2|24]é11a£016[?§ e9kedingyi1-
( 4anfige 4- (4- Isopropyl pi per azi n-1-y1) - phenyl am noHl, 2,

: ;(?Ifda@ﬁé?l% ‘h{ol;;h'én@ﬁr)/ E%&l‘j‘ L R01Y¥Aytazol-4-y1)-[1,2 4triazolo[1,5-alpyrazin-8-yl]-
[APH(I![%I sopropy! - pi peri di n-4-y1) - phenyl ] -[ 5- (1H pyr azo
géf—()l'-i/)drlﬁhlah@A Altinbs Z-Phéa&l}iﬁc@i;@ye[zaﬂlyl?ag 2’&]&%@615{@ S-alpyrazin-§-
Am no-t hi azo hén “A1'tri azol fr
5 ysz‘WF‘%m n-8-y11-(4- nor phoI i n-4-yl phenyl) am ne;
4 4[ &la- (Qmalﬁmﬁagwerhsx g@x?lgﬂnﬂr?] Y, ?Mm B=aPpy¥dz 03 -NP-
yrazi

lﬁﬁheﬂekﬁ?r ‘85?’5 lé‘}ﬂf‘?id%{ am de;
5-{8-[4-(2-Morpholin-4-yl- -ethoxy)-phenylamino]-[1,2,4 }triazolof 1,5-a]pyrazin-5-yl}-

thiophene-2-carboxylic acid amide;
(4-Morpholin-4-yl-phenyl)-[5-(2H-pyrazol-3-yI)-[1,2,4]triazolo[ 1,5-a]pyrazin-8-yi}-amine;
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548- (6- Mor phol i n-4-yl -pyridin-3-ylam no) 41, 2,4]tri azo

- 1o[1,5-a] pyrazin-5-y1]-2, 3-di hydroi soi ndol-1-one; 4-{

844- (4-1sopropyl - pi perazi n-1-y1) - phenyl am noM., 2, 4] tr

i azol o[ 1, 5- abyrazi n-5-yl | -furan2-carboxylic acid

anm de; 4-1844-(

1-1sopropyl - pi peridin-4-yl)-phenyl am nok[ 1, 2,4]triazo

I oF]i;554-6(1243,}%bhzbﬂmﬁetwmtomhg#nhﬂ}w@h@y@ammw FJ@'Iaa@P[d 5-alpyrazin-5-

a
myf{igﬁ'gp ﬂe % Carboxghc de armer’ azin yridin | am no
H1 (‘EMW?MI&%&)&%{@U@D@Eﬁlﬂa)bmyl)‘i%&1%'BWIFOM1¥D2 1 9443;11‘1@??]93515'

5 ]ﬂmlzilmgéyrléarn%? pyri di n-4- Y ?11 2,41triazol of
] pg',ﬁé%lﬂﬁpf%‘*y{ﬁﬂ ﬁlléw‘i’l%’bﬁ?%ﬂﬂ B )Wé?fa%lm*fﬁ*{lll% 4]§wéﬁ9h115 Jpyrazin-

v-benzalmde
1- Iso ropyl - pi peri di phenyl am nok[ 1, 2

4] @ﬁ 7 P?ifzin Yiphsyraipg: [éc,kzﬂtgzazgyoﬁ 5-Blpyrain -3y} thiophehe-2-
dl Behfstf Hd & dndgel - 1- one;

y 1]1 %_H“&flgllg‘?ﬂ%%{y} Wp%a‘)ﬂ gﬂr] @hv&;a;nlél?ﬂﬁ ngL]tnazoiglll %)_/J]ﬁayzrallzlgn_ 58 13-
44ﬂn®ﬁcﬂ¥m@mmm~a&dﬂnﬂpyrl di n- 3-yl ami no) 11, 2, 41t ri azo

N R WL B i

4] hdid amde;of 1, 5 al pyrazin-5-y1}- 5
8- ﬁgy 4W§o 6ong§1Pé7Taz(1:1§ ?g %)Menyf: mo ‘fll ?Edeazolo[l% ci}pyrazm—S yl}-furan-
yi):arpgmyhdaqlﬂésmyld: am noHl, 2, 4] triazol o[ 1, 5-al pyrazin-5

ygjlré;} Pfsggz %12) p@gfamger aw%%m $4-Q84 5k, HBimethyl-piperazin-

ylL)’L)wh@wWaamenol\/[L 2,4]triazol o[ 1, 5-a] pyrazi n-5-y1}
1 3 (%%/ﬁ{ 9 §%Bdtﬂ}1 dlpePa!%f%q y1)-phenylaminol-{1,24ltriazolo[1,S-alpyrazin-
Y

sopr opyl -pi perazin
b;ﬁhlpphene %’DW@WYWﬂdeeZ 4] triazol o[ 1, 5-a] pyr azi n-
5 d-& Moghddi \aRRh-11.2, zolof 1,5-a]pyrazin-5-yl1}-2,3-dihydro-isoindol-
yg % I\/I%r phol?r?hir@lyl p%l m@%?an 5[y zg?nyrno) F 2, 4]ytr
'| a 81“’@[ 1, 5-a] pyrazi n-5-y1] - 2, 3-di hydr oi soi ndol -
1- oe¢4-Niorpholin-4-yl-phenylamino)-[ 1,2,4ltriazolof 1,5-a]pyrazin-5-yl]-furan-2-carboxylic
{445- %lH— Pyrazol -4-y1) 11, 2, 4] tri azol o[ 1, 5- a] pyrazi n-8
- yEHAMEE Theny! - pi per azi n-2-one; 8-[2- (4
- GW(myﬂphcginp‘Qilqﬁfﬂj&anﬂno]) [1[ .2, 4}mazi)lo[1 5-a]p3|rraz[1n-5 yil- 3]4-d1hydro—2H—
i n-5-ylam no 1,2,4]triazol o[ 1, 5-a] pyraz
lsgquw mr]‘noﬁes di hydr o-i soi ndol - 1-one; 5-
{ 8s-f &H4- @-Iﬁ@rdpyﬁbjﬂ'gthmpl-pmpmnyhmnib} [1,2,4]triazolo[1,5-a]pyrazin-5-y1}-2,3-

-y 4]tr|azolo[15a]pyra2|n 5-y1}-
" %h JBB X%‘?g]ll S 1 ndol - one;

[ 45 Motpeoltn-@m@[s-@ﬂmemadﬂmmﬂﬁm tripbrdoly, Hofipy (atie-Soylerainolt phenyl} -
ém%(tg[gno{ 1,2,4]triazol o[ 1, 5-a] pyrazi n- 8- yl1]-ami ne;

[

1 HAH ArdepoobylDinetdzirt 1P plenyliH a@ &t m){ral2054 A)-ph3 Airtazeoly f}cﬂ;(yrﬂzm -8-

4- &Hfﬂ@' i n-4-yl - phenyl) - ani ne; {
S-ﬁ ( 2-°0x0- pi per azi n- 1- henyl am nol-[1,2 t dazol
0[ %Ga“i’[ﬁ?i“d@ﬂnﬂwhww%wf P g Bz S éfHé A-dihydro-1H-

Sq&QOthzqgll@zol 6- yl) 41,2,4]tri azol o[l 5- Apyra2| n-8-yl

(4-1soprop er a7 ? phenyl k
6(_4(P4perzszg)p}’bl@yl;|pn %é}%—fyrﬁzol-f—yi [L,2 4]tr1azo]o[1 S-a]pyrazm -8-yl}-amine;
V@M&ﬁﬁdlﬂlmyl%?'ﬁ&]l 35 (- M&4Wﬂ1¥|4§tﬂ@zo%{ﬂﬁﬂlpwﬁﬁ$ y1l-
- pyr.azol (3E) -yl i denenet hylfJ propenyl }

- [319%4] tri azol o[ 1, 5-a] pyr azi n- 8-y1) - ami ne;
7- Fl uor o-5-{844-( 4- i sopropyl - pi perazin-1-y1)-phenyl am
i noN1, 2, 4] t hazol o[ 1, 5- a] pyr.azi n- 5-
y11- 2, 3- di hydro-i soi ndo1- 11%6ne;



6- { 8-[4-(4-Isopropyl -piperazin- 1
-y1)-pheny|anino]-[1,2,41triazolo[1,5-alpyrazin-5-y11
-2, 3- dihydro-isoindol-1 -one;

(3- Met hyl am nonet hy1- 4- nDrpholln 4-yl - phenyl ) -[5- (1H
pyrazol-4-y1)-[1,2,4]triazol o[ 1, 5-
a]pyra2|n-8-ylkan1ne;

24856€(4=(belbp1hp}llmﬁhﬂ—'piﬂeraﬁhﬂ?j—jﬂfﬁﬁﬁi@)—ﬂlﬂ-%ﬂIﬁﬂﬁyfdzé'!mj}r]?[ 1,5

1 di h f
c]p@%%@% (ghé &@ngfihk ’Wgopggggl 2- 0X0- pi per azi n-

1 [6-(4-Isopropyl-piperazin-1-yi)-pyridin-3-y1]-[5-(1H- pyrazol-4~y1) -[1,2,4 tnazoIo[l 5-
hgﬁhenglﬁn1noHl 2,41triazolo[1,5 a]pyra2|n -y1ll-
2.3 P288ndo1- 1- one:

2485((11H4thmaﬂ6+yil)lfﬂ A:Stazo o havAeR -yﬂ]1{,62[442,12 Qltﬁfldbhﬂ{tﬂyl) -piperazin-

5 a 1-4, 5-di hydrot hi eno[ 2, 3 c]pyrrol 6-
%ﬂ{gﬂﬁh?%9$égbrbpyl pi perazin- 1

y ]I)5 A p%—@nwoammdm ARtiakblof i, alojredid-3 5y A2, mrithroytlelhy®)-piperazin-
P x 3-di hydr o-i soi ndol Thone;
%{?% 0 ex ‘am no4l, 2, 4] triazol o[ 1, 5-a] pyr azi n-5-y
mlwzw cthybpipetedin-1-yDmbenyl]-[5-(1H-pyrazol-4-yh-{1,2,4]triazolo[ 1,5-

5 h§®&§§p{ﬁymg&9 pyran 4-yl amno[ 1, 2, 41tr|azolo[1 5-a
]pyra2|n -y11-2 dlhggro I soi ndol - 1- one;

[ 44186 Wi-wﬁ@r prAing)- [}@)‘ﬂ?}h@h&l §-ajBragintd ythimphene-2-
oIcéb&%mc;édgnﬁétrlazolo[l 5-a] pyrazi n-8- yl kam ne;

g Mor phol i n- 4- y phenyl am no)-[1,2,4]triazolo[1
5( ‘Péwﬁ’it@ﬁp@n?ﬂ]l 142 @W@Jyf\éﬁdﬂwr@ -91)-64-wippppelingt-yigphenyl)-
neamaﬁﬂ ,
548: (4- henyl am no)-11, 2, 4] triazol o[ 1, 5-a] pyra
o1 re e NSl £ G oS vt~ -4 iovaputanberazin 1)
acphanglilagikp cl aim 1 wherein the conpound is sel ected

fr . . ) . L

41 B Vpmbek ey higphen 3y Uisiegyiol] §-adpppinaiynarpine
yI didrisdodpplypipetiizin- Byly-pheyiyd-bephand-dq) 2 /Altriazolof1, 5—a1pyrazm—8—yl)—
445 g Oxo- 1, 2-di hydro-pyridin-4-y1)41, 2, 41triazol o[ 1

, 5-a] pyrazi n- 8-yl am no] - N- pyri di n- 3-
yI bretdHythyd B Brpy el eley1)-[1,2,4]triazolo[ 1,5-alpyrazin-8-yl]- (4-morpholm—4-y1 -phenyl)-
2- gg&goxy N- ( 6- net hyl - pyri di n-3-yl net hyl ) -4-[5-(1H py
razol -'4-y1)-[1,2,4]triazol o[ 1, 5-
a] By &M ylHayhphngmpa-ﬁ] Zjé]tnazolo{l 5-alpyrazin-5-yl]-1,1-dioxo-1,2-

L.hyl -pyridin-3-yl methyl)-carb

anoé*ﬂglﬂgﬁﬁﬁﬁﬂ¥ﬁ%+%€ggﬁ4]trlazolo[l 5-a] pyrazin-5-yl
) - $o¥- Qmmelmbtbﬁynlpemzmel-}zi) ayridite3-ylamino]-{1,2,4}triazolo[1,5-

z&ﬂﬁr}ﬂﬁﬁg}%ﬁ/zgﬂ[@gﬁéﬂ‘ i éo' 4-yl)-[1,2,4]tria

zolo 5-al pyr m no énzan1de
N- Byl JSIPB’PYIﬂHLPWHIaIZﬁD pyidirt}-ylamire) 0,2, #lirinz b0 S Brradn-5-y1)-
pyﬁl@gﬁeﬁe &%@@;9 am de;

é& azoI 5 [1,2,4]triazol o] 1, 5-a] pyrazi n-
8- &83 fid%k 2ﬁy1ﬂp%rpﬁthz pipREiRy M zidin Hdamino}-|I,2,4]iriazolo[1,5-
Nd}bmny@tﬁoph&eczl&wmzaeidaﬂla@) [1,2,4]triazol o[ 1,

Sgﬁ% % é am nokbenzam
*‘2/41[1& ?Jﬁl porg-efhyl-pipgrasin, 4}5t1]r9h5&>64napq} B.2:Altpiga0dot . fralpyrazin-
8 wwﬂﬁc@ﬁé«ﬁh&aﬁbbkﬂ@ma @Jﬂid@ |1 n- 1334/ I met1 Efm one; |

SS [? Qf} %gglg}?rg[{)@n I)ryf){Bphegylzgnuno]pﬁ rza}ﬁtgazo]o[ly&a pyrazin-5-
ybammnmmmhenyﬂ@mmmhﬁamﬂﬂe : .
g:[%—f‘léﬁ%cgg&(ﬁ%o&gégeﬁziﬁé?’—%%:p[xe]ﬂyﬁ—’[é-]( fé-hﬁﬁz%h-?-%l[i'z 411:1%/201%[21 5-aIpyrazin-
N8Bt ghing45- (1H pyrazol -4-y1)-[1,2,4]triazolo[1,5-a]p
yrazi n- 8-yl am nokbenzam de;
N- Cycl ohexyl met hyl- 3-[ 5- (1H pyrazol -4-y1)-[1, 2, 41tria
zol o[ 1, 5- a] pyrazi n- 8-yl amilmb] - benzar ni de;
N- (4- Hydr oxy-benzy1l) - 345- (1H pyrazol -4-y1)-[1,2,4]tri
azol o[ 1, 5- a] pyrazi n- 8-yl am nok benzam de;



448- (4- Benzyl car banoy1- 3- met hoxy- phenyl am no) - [ 1, 2, 4]
triazol o[ 1, 5-a] pyrazi n-5-yl1]- thiophene-2-carboxylic

aci d am de;

448- ( 6- Benzoyl am no- pyri di n- 3- ylam no)-[1, 2,4]triazol

o[ 1, 5-a] pyrazi n-5-y11-t hi ophene- 2- carboxyllc acid

am de; N-Benzyl- N nethyl-345-(

1 H pyA-@gidpropylyriiperizin- RyBpyndim-ol| 630 /5pyadapl 4302 h2. 8tnpkelo[ 1,5-

ni n .
%&EZ’?%E"%}FE?M 4-y1)-[1,2,4]triam o[ 1, 5-a] pyrazin
8Aﬂﬁﬂri\/hmhopw-wblphqnﬂmgﬁm%[béﬁﬁamol@él;5-a]pyrazin-5-y1]—ﬂnazole-2-carb0xylic

1- {aél (1H Pyrazol - 4-y1)
%‘?t riazol o[ 1, 5- a] pyrazi n- 8-yl am nokbenzoy1} - pi
r [ d‘r{ﬁé4ﬂﬂ4-lsem‘mmb1@wbﬂaéﬂéﬂfﬂ)cphn@ﬂﬁwmdﬁ Yéltriazolo[1,5-a]pyrazin- -YI}

44%&%#2%5%& fcaéldﬁﬂ-ld%-l 2, 4] triazol o[ 1, 5-a] pyrazi n- 8-

Z)Q 4-yhet h b de
43R R T e bicre-abs b airst L Phepy a6l 4 e apialS-glpyrazin
] t ﬁlyﬁztﬁibﬂ{eﬁe@tﬁ")@%rﬁéldlﬁarﬁdé’l ani no] -

PI&E{' W‘O’WP o diirirzoloh) SrrdRRrny & W 411023 ridyesp-ethy-piperidin-
1|) 4{ryn_1] p&eﬂ}tghzaggl o[1,5-2] pyrgflon 8- vl
L s - S ke G S B b T s 25+
no]dﬂly@h@oyid}al-mtehanone

[ 4@%”?1 (ﬁfty %é%;vgf‘@elg %aﬁq%waé‘ll%%l é4 1L’1 rpilcl)lﬁll-fp M p%enyl) -amine;

yI Eﬂ#ﬂnmb-4pi‘nt&pl}dhh—4m4plmyk){@(lff pyrazol-4-yl)-[1,2,4]triazolo[1,5-a]pyrazin-8-yl]-
cI opropyl met hyl- 445- (1H pyrazol - 4-y1) 41, 2, 41tri az
oI 0 5 a] pyr azi n- 8-yl am nol benzam de;
N- Bk@lﬂyﬂo%@rmhqlm-%ﬁﬁbdrbﬂ)ﬂﬁ ]a‘épbl'ramlrifﬂ)%{{ 2. 4piaadblolliSedipyirayin-8-yl]-
[1 mg.] pyrazin- 8-yl am noRenzoyl | pyrrolidin-3-yl)-acet
am [ 4- (4-Fluor o-benzyl) - pi perazin-1-y11-{445-(
1 I—Ilﬂﬁ%t@dmwh@lm)"s yliph@qunpmq)dkaﬂbpa;olgJé}cﬁwrazzn pryB-thiophen-2-yl}-
yl aidapd. Thenyl } - net hanone;
(4- Phenyl - pi perazin-1-y1) - &45 (14 %razol %_
R o P o) Bl ol - psmazin YT 2 pytazol-3-y1}-
phg,@gljaﬂoi met hanone;
(( ) - Met hox xymet hyl - pyrr.olidi -{445
E (G5 Do e b At et @Jpsgixﬁgms-yﬁﬁéwﬁ 45
- i dia.ngr;@nddﬁm(:(@e 1-Benzyl -pyrrolidin-3-yl)-
Qﬁ%{%‘?ﬁs& ioé%c}%fé) -y?fl,%],tlt] I a o? ,Q—Lz]%)yrsamg]sp}x) aznllor}pholm-4 yl-phenyl)-
14m{nfﬁe(1l—l- Pyrazol -4-y1)-(1, 2, 41tri azol o[ 1, 5-a] pyrazin
h aﬁﬁ%@%nrplu;ll-m— 1&1&1"3{?&3181){ [952 2az¥loﬁl5 %yargzlu'[] 5 %I]thgzof‘r%—carboxyhc
| I\I-écldﬂkﬁhj’lﬁrmxde;et hyl - propy1) - 4- [ 5- (1H pyrazol - 4-y1)-[ 1,
%g I%Jga (%})yl- P]eaf%z?ﬁ/ E-?é- Her! IamY o?ﬁ,fﬁh‘%éﬁg—cﬂ&mm 1zin-5-y1}-
] m@eﬂbmwlaa@ﬂ mﬂlylar)mdpzl 2 4] triazol o[ 1, 5-a] pyr azi
N- 818 $L ARl ARG 4y Bi‘?e%?l%ﬁh@? 1,2,4]triazolo[1, s-a]pyramn -5.y1]-2,3-
dihydro-isoindol-1-one;
5—[8—(2-Chl0r0-4-morphol1n-4—y1—phény} amino)-[1,2,4]triazolo[1,5-a]pyrazin-5-y1]-2,3~
dihydro-isoindol-1-one; -
5-{8-[2-Chloro-4-(4-isopropyl-piperazin-1-yl)-phenylamino]-{ 1,2,4]triazolo[1,5-a]pyrazin-5-
yl}—2,3-dihydrq¢issindol-1-one;

175



NA2- (4- Hydr oxy- phenyl ) -et hyl ]-4[5-(1H pyrazol -4-y1)-[

1,2,4]triazolo[1, 5-a] pyrazi n-8- yl am nol - benzam de;

(4-sec-Butyl -pi perazin-1-yl)-{4-[5-(1H pyrazol -4-y1)-

[1,2,4]triazol o[ 1, 5-a] pyr azi n- 8-

yl am nol - phenyl } - net hanone;

N-[4 (4- Met hyl - pi perazi n-1-y1) - phenyl] 4-[5-(1H pyraz
4-(2/ ﬁ)mriolpyﬁmﬁiiﬁ 51y 4 0 ajtdazblofl] PyipaEiin8-y)H &monshblie 3 Bpheny!)-

(Bearq%ﬁ {4-45- (1H-pyrazo| 4-y1)-[1,2,41triazol o[ 1, 5-a
1 Py eBzlioA4-BsopropyHipiteldianiza) Ayridmra- Ylm)lmﬁ[ﬂﬂ4}mm[d5ﬁlﬂﬁmﬁn—5—yl}—

es
I\legc;dl}r]%lro 508994 -PF. [ 5- (1H pyrawl - 4-y1)-[ 1, 2, 4] tri azo

| 0[31L854qugmhlz-#-lyl—gaeyljzlamnnbﬂ€mitﬂﬂoﬂcml @e]pamﬂn—ﬂyl}fﬂe)'xzc&b: hiophene-7-

mﬁ‘%ﬁi&lﬁ%‘%@m&dﬁyn N- net hyl - 4- 15- (1H pyrazol - 4-y1) 41
2 418t [Hi(asobropyl-pHeatipyirdphen@amiydld 2 ditiazo bz Bippezin-5-yl} -
N %u;%t gl}kop%tay%ﬁﬁﬁyn@wa%g445 (1 pyrazol -4-y1)-[1,

ltri razin J)émam nokbenzam de;
445-4([&(4 Tegipholist4-x- ghir)yla[nmn@ [ W3¢ uiagglel 1ot AlpBazil-pryHapziidin8-yl}-
ylnﬁma&g -N-(tetrahydro-furan-2- ylnethyl)- benzam de;
dro-2H-pyridin-1-yl) {4{5 (1H pyrazol -4-y1
14 28 Eﬁ]-%rlqiogg)@y]d:[lg_ergna] ﬁl?-p%elxylﬁmgm [1,2,4]triazolo{1, S-a]pyrazm -y}~
yI ? piideb-Thenwahelret hanone;

N (2- Met hyl sul f.anyl - et hyl h - (1H-pyrazol 2 J .
kot ey 1%(5% AL Do AiaRpl1 > alfyrrin -
(yG-asrirdd] met hyl -[ 1, 3] di oxol an- 4-yl nethyl ) -4-[5-(1H py

é@&%@ %‘T‘?g &Pﬂiﬁi ‘hlsﬁwh ﬁrﬁf %%]“"132010[1 5-a]pyrazin-§-yl}-(4-morpholin-4-yl-

N- @Ren&l)mﬁ;p;r opyl am no- et hyl ) - 445- ( _

yl a% lﬁg iég%?%(a%ﬁ%lg%r%ilr%’l ﬂ)zpryln %l y%rr:xl' 5] ?5 aytrriaaz%ioﬁ 58 c_z]pyrazin S-yl}-

N- f:(rﬁ}z darlEbchI}dacmlymmdﬂ i di n-2-yl met hyl ) - 445- (1H- pyr azol
%&%6-%@%@1144 - RO, haRn LR YRR OB 5-alpyrazin-5-y1]-2,3-dikydro-

Nisgmm}tlyOIleA [5 (1H— pyrazol -4-y1)-[1,2,4]triazolo[1,5

11-%( l[:'? Igodﬁ I’FX’ Qﬂk??ﬁﬁfﬂlgﬁm ]HI_Z 4{/ raazglg 1 5-a]§>)ir§z:ut F-yl} -firran-
2 Zfﬂl'P‘P?%(g@Mf{@uée a] pyr azi n- 8-yl ani no] -
ph@gﬁd lniﬁ;pp@)? ﬁendm-ﬁl gl) Fhenylammo] [1,2,4 trlazolo[[l ,5- a%p in-3-y1}-

E dro yI ) 1H pyrazol - tr I a
70 a?%? e:am no] - benzam de; and o T T

448 {ﬁﬁ?ﬂ%ﬁﬁ&%@%&dgtﬁﬁﬁl%ﬁ) {Mi{rd; Prading]- gr ]@i@}oﬂ[l s%];fir}atzm.ayl}_

ri azol‘%é hi ophene2- car boxyl i c
acpyid éme '21“0 phar maceuti cal conposition

CO[SF(QJ«F&ioﬂ:ﬂleﬁ'lypﬁﬂfdifﬁWl}t[l Qﬂ]tﬂldéol@gcfﬂbﬁﬁ?iuﬁsijﬂf[ﬁ{éﬁfsgﬁﬂgd-piperazin—
g ]3 FH ?utlcal ly effective anount of a conpoun

acCOP ATy I eE Sy one of clains 1 to 33. 35. The use

_Of 3- @8 P@(ﬂﬁwfﬁﬁyaﬁﬁ@fdﬁﬂ@)iﬁbﬂmmﬁﬁ DAk [IB-alpykQin3Byl}-2,3-

in cture of a nedicanent for treatnent or

pro y(f 5%@ gfo ™ condition characterized by ECM

d elgr(abidtdagm-6-y1)-[1,2,4]triazolo[ 1,5-alpyrazin-8-yl]-(4-morpholin-4-yl-phenyl )-amine;

4-[8-(6-Morpholin-4-yl-pyridin-3-ylamino)-[ 1,2,4]triazolo[ 1,5-a]pyrazin-5-yl]-furan-2-

carboxylic acid amide; -
4-{8-[4-(4-Isopropyl-piperazin-1-yl}-phenylamino]-[1,2,4]triazolo[ 1,5-alpyrazin-5-yl}-3-
methyl-thiophene-2-carboxylic acid amide;

176



36. The use of a conpound according to any one of

claims 1 to 33 in the manufacture of a nedi canent for

treatment or prophylaxis of a condition selected from

di seases involving inflammuation. 37. The use of a

compound according to claim 36, wherein said di sease

Is rheumatoid arthritis.
4-{8-[6-(4-Isopropyl-piperazin-1-yl)-pyridin-3-ylamino]-[1,2,4 }triazolo[ 1,5-a] pyrazin-5-yl } -5-

methyl-thiophene-2-carboxylic acid amide;
4-{8-[4-(4-Isopropyl-piperazin-1-yl)-phenylamino]-[1,2,4]triazolo[ 1,5-a]pyrazin-5-y1}-2,3-
dihydro-isoindol-1-one; | '
4-{8-{6-(4-Isopropyl-piperazin-1-yl)-pyridin-3-ylamino]-[ 1,2,4 Jtriazolo[ 1,5-a]pyrazin-5-y1 } -
2,3-dihydro-isoindol-1-one;
5-[8-(2-Morpholin-4-yl-pyrimidin-5-ylamino)-[1,2 4 ]triazolo[1,5-a] pyra.zin-'S-yl]-2,3—dihydr0-
isgindol-1-one;
1-{4-[5-(1H-Pyrazol-4-yl)-[1,2,4]triazolo[ 1, 5-a]pyrazin-8-ylamino]-phenyl } -piperazin-2-one;
5-{8-[2-(4-Isopropyl-piperazin-1-yl)-pyrimidin-5-ylamino]-{1,2,4}triazolo[ 1, 5-a]pyrazin-5-yl}-
2,3‘-dihydro—isoindol—l—one; _
5-{8-[4-(4-tert-Butyl-piperazin-1-yl)-phenylamino]-[1,2,4]triazolo[ 1,5-a]pyrazin-5-yi}-2,3-
dihydro-is._oindol-l-one; -
[4-(4—tert-ButyI-piperazianl -y1}-phenyl]-[5-(1 H-pyrazol-4-y1)-[1,2,4 ]triazolo[1,5-a]pyrazin-8-
yi]-amine; '
[5-(1H-Indazol-5-y1)-[1,2,4]triazolo[1,5-a]pyrazin-8-y1]-(4-morpholin-4-yl-phenyl)}-amine;
5-{8-[4-(2-Oxo-piperazin-1-yl)-phenylamino]-| 1,2,4 triazolo[ 1,5-a]pyrazin-5-yl}-2,3-dihydro-
isoindol-1-one;
{5-(1H—Inda.zol—6—yl)—[ 1,2,4]triazolo[ 1,5-a]pyrazin-8-yl}-[4-(4-isopropyl-piperazin-1-yl)-
phenyl]-amine; .
[6-(4-Tsopropyl-piperazin-1-yl}-pyridin-3-y1]-(5-{(E)-1-[4-methylene-2,4-dihydro-pyrazol-
(3E)-ylidenemethyl]-propenyl}-[1,2,4]triazolof 1,5-a]pyrazin-8-yl)-amine;
7-Fluoro-5-{8-[4-(4-isopropyl-piperazin-1-yI)}-phenylamino]-[1,2,4]triazolof 1, 5-a]pyrazin-5-
y1}-2,3-dihydro-isoindel-1-one;
6-{8-[4-(4-Isopropyl-piperazin-1 -yl)-phenylamino]—[ 1,2, 41triazolo[1 ,S-a]pyraiin-S-yl -2.3-
dihydro-isoindol-1-one; |
(3-Methylaminomethyl-4-morpholin-4-yl-phenyl)-{5-(1 H-pyrazol-4-yl}-[1,2,4]triazolo[ 1,5-
alpyrazin-8-yl}-amine;
2-[8-(4-Morpholin-4-yl-phenylamino)-[1,2,4]triazolo{ 1, 5-a]pyrazin-5-y1}-5,6-dibydro-furo[2,3-
¢|pyrrol-4-one; .
5-{8-[4-(4-Isopropyl-2-oxo-piperazin-1-yl}-phenylamino]-[ 1 ,2,4]triaz610{ 1,5-a)pyrazin-5-yl}-
2,3-dihydro-isoindol-1-one; ‘
2-[8-(4-Morpholin-4-yl-phenylamino)-{ 1,2,4 Jtriazolo[ 1,5-a]pyrazin-5-yl]-4,5-dihydro-
thieno[2,3-c]pyrrol-6-one; '
5-{8-[4-(4-Isopropyl-piperazin-1-yl}-phenylamino]-{ 1,2,4]triazolo[1,5-a]lpyrazin-5-y1}-3,3-
dimethyl-2,3-dihydro-isoindol-1-one;
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33.

5-(8-Cyclohexylamino-[1,2,4]triazolo[ 1,5-a]pyrazin-5-y1)-2,3-dihydro-iscindol-1-one;
5-{8-(Tetrahydro-pyran-4-ylamino)-[1,2, 4]triaz010[1,5-a]pyrazin—5-y1]-2,3~dihydro—iéoindol- 1-
one;
[4-(4-tert-Butyl-piperazin-1-yl)-phenyl]-[ 5-(1 H-pyrazol-4-y1}-[ 1,2,4]triazolo[1,5-a]pyrazin-§-
ylj-amine; ) ‘
2~[8—(4-M0rpholin—4-y1-phenylamino)—[ 1,2 Atriazolof1,5-a]pyrazin-5-yl]-4,5-dihydro-
thieno[2,3-c]pyrrol-6-one; and
5-[8~(4-Fluoro-phenylamino)-[1,2,4]triazolof 1,5-a]pyrazin-5-y1]-2,3-dihydro-isoindol-1-one.
A compound according to claim 1 wherein the compound.is selected from:
4—[5—(1H—Pyrazol-4—y1)—t1,2,4}triazoio[1,5~a]pyraz;in—8—ylamino]—N—pyridin—3-y1meﬂ1y1—
benzamide; o
4-[5-(2-Oxo0-1,2-dihydro-pyridin-4-yl}-[1,2,4]triazolo{1,5-a]pyrazin-8-ylamino]-N-pyridin-3-
ylmethyl-benzamide; '
2-Methoxy-N-(6-methyl-pyridin-3-ylmethyi)4-[ 5-(1 H-pyrazol-4-y1)-[ 1,2,4]triazolo[ 1,5-
a]pyrazin-8-ylamino]-benzamide;
4-(8-{3-Methoxy-4-[{6-methyl-pyridin-3-ylmethyl)-carbamoyl]-phenylamino} -
[1,2,4}triazolo[1,5-a]pyrazin-5-y1)-thiophene-2-carboxylic acid amide;
N-B enzyl—Z-methoxy-éi—[S -(1 H-pyrazol-4-yI)-[1,2.4]triazolo[ 1,5-a]pyrazin-8-ylamino]-

" benzamide;

N—Benzyi-B-[5-(1H—pyrazol-4-yl)-[1,2,4]triazo]6[1,S—a]pyrazin—S—yiamino]—benzamide;
3-[5-(1H-Pyrazol-4-yl)-[1,2,4 }triazolo[ 1,5-a]pyrazin-8-ylamino]-N-pyridin-2-ylmethyl-
benzamide: .
N,N-Diethyl-3-[5-(1 H-pyrazol-4-y1)-[1,2,4]triazolo[ 1,5-a]pyrazin-8-ylamino]-benzamide;
13-[5« 1H—Pyrazol-4—y1)—[l,2,4}t1‘iazolt)[1,5~a]pyrazin-8-yIamino]—phenyl}—pyrrolidin—l—yl-
methanone; -
(4-Isopropyl-piperazin-1-yl)-{3-[5-(1 H-pyrazol-4-yt)-[1,2,4 }triazolo[1,5-a]pyrazin-8-
ylamino]-phenyl }-methanone;
34[5-(1H-Pyrazol-4-yl)—[l,2,4]triaz010[1,S-a}pyrazin—S—ylamino]-benzamide;
N-Ethyl-3-[5+(1H-pyrazol-4-yl)-[1,2,4]triazolo[ 1,5-a]pyrazin-8-ylamino]-benzamide;
N-Cyclohexylmethyl-3-[5-(1H-pyrazol-4-yl)-[1,2,4]triazolo[ 1,5-a]pyrazin-8-ylamino}-
benzamide; _ '

N-(4-Hydroxy-benzyl)-3-[5-(1 H-pyrazol-4-y1)-[1,2,4]triazolo[ 1,5-a]pyrazin-8-ylamino]-
beﬁza.mide; - '
4-[8-(4-Benzylcarbamoyl-3-methoxy-phenylamino)-[1,2,4]triazolo[ 1,5-a]pyrazin-5-yl]-

thiophene-2-carboxylic acid amide;
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4-[8-(6-Benzoylamino-pyridin-3-ylamino)-[1,2,4]triazolo[1,5-ajpyrazin-5-yl]-thiophene-2-
carboxylic acid amide;

N-Benzyl-N-méthyl-3-[5-(1 H-pyrazol-4-yl)-[1,2,4]triazolo[1,5-a]pyrazin-8-ylamino]-
benzamide;

N-{5-[5-( 1H—Pymzoi—4—y1)—[1,2,4]triazolo[1,5—a]pyrazin—8~y1amino]—py1‘idin-2-y]}-benzarnide;
1-{4-[5-(1 H-Pyrazol-4-y1)-[1,2,4]triazolo[ 1,5-a]pyrazin-8-ylamino]-benzoyl}-piperidine-4-
carboxylic acid methylamide; 7
4-f5+ 1H—Pyraz0i—4-yl)—[1,2,4]triazolo[1,S-a]pyrazin-8-y1amino]-N-(Z-pyridin-4-y1~ethyl)~
benzarmide;

(4-Ethyi~piperazin—1 -yl}-{4-[5-(1 H-pyrazol-4-yl)-[1,2,4]triazolo]1,5-a|pyrazin-8-ylamino]-
phenyl}-methanoﬁe;

N-(1-Ethyl-pyrrolidin-2-ylmethyl)-4-[ 5-(1 H-pyrazol-4-yl)-[1,2,4]triazolo[ 1,5-a]pyrazin-8-
vlaminol-benzamide; ‘
(2,5-Dihydro-pyrrol-1-yD)-{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-y1)-[1,2,4]triazolo[ 1,5-a]pyrazin-8-
ylamino]-phenyl }-methanone; )
N-Cyclopropylmethyl-4-[ 5-(1 H-pyrazol-4-y1)-[1,2,4}triazolof 1,5-a]pyrazin-8-ylamino]-
benzamide; _

N-Methyl-N-(1-{4-[5<( 1 H-pyrazol-4-y])-[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 H-pyrazol-4-y1)-[1,2,4]triazolo]1,5-a]pyrazin-8-
ylamino]-phenyl }-methanone; '
{4-Phenyl-piperazin-1-yl)-{4-[5-(1H-pyrazol-4-y1)-[1,2,4]triazolo[ 1,5-a]pyrazin-8-ylaminoj-
phenyl }-methanone;

((S)-2-Methoxymethyl-pyrrolidin-1-y1)-{4-[5-(1 H-pyrazol-4-yl)-[1,2 4 ]triazolo[ 1,5-a]pyrazin-
8-ylamino}-phenyl}-methanone; '
"N-((R)_-l-Benzyl-pyrrolidin—3-y1)-4—[5-(1H-pyrazol—tt»yl}—{1,2,4]triazolo[i,5~a]pyrazin-8-
ylamino]-benzamide;

{4-[5-(1L H-Pyrazol-4-y1)-[1,2,4]triazolo] 1,5-a|pyrazin-8-ylamino]-phenyl } -(4-pyridin-2-yl-
piperazin-1-yl)-methanone; | -
N-(1-Methoxymethyl-propyl)-4-[5-(1 H-pyrazol-4-y1}-[ 1,2,4triazolo[1,5-a]pyrazin-8-
ylamino]-benzamide; . -
{4-(2-Meth0xy—ethyl)-piperazin—1-y1]-{4—[5 -(1H-pyrazol-4-yi)-[1,2,4]triazolo[1,5-a]pyrazin-8-

ylamino]-phenyl }-methanone;
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N-[2-(4-Hydroxy-phenyl)-ethyl]-4-[5-(1 H-pyrazol-4-y1)-[1,2,4]triazolo[ 1, 5-a]pyrazin-8-

ylamino]-benzamide;

(4-sec-Butyl-piperazin-1-yl)-{4-[5-(1 H-pyrazol-4-y1)-[1,2,4]triazolof 1,5-a]pyrazin-8-

ylamino]-phenyl}-methanone;

N-[4-(4-Methyl-piperazin-1-y1)-phenyl -4-[5-(1 H-pyrazol-4-y1)-[1,2 4 ]triazolo[1,5-a]pyrazin-
8-ylamino]-benzamide;

(Benzyl-{4-[5-(1H-pyrazol-4-yD)-[1,2,4]triazolo[ 1, 5-a]pyrazm—8 ylamino]-benzoyl }-amino)-

acetlc acid ethyl ester;

N-Tsopropyl-2-(4-{4-[5-(1 H-pyrazol-4-yl)-[ 1,2,4 |triazolo{1,5-a]pyrazin-§-ylamino]-benzoyl } -

piperazin-1-yl)-acetamide; '

N-(2-Methoxy-ethy)-V-methyl- 4~[5-(1H—pyrazol—4—yl)~[l 2, 4triazolo[1,5-alpyrazin-8-

ylamino]-benzamide;

N-Ethyl-N-(2-methoxy-ethyl}-4-[5-(1 H-pyrazol-4-y})-[1,2,4]triazolo[1,5-alpyrazin-8-

ylamino]-benzamide; '

4-[5-(1 H-Pyrazol-4-y1)-[ 1,2,4]triazolo[ 1,5-a]pyrazin-8-ylamino]-N-(tetrahydro-furan-2-

ylmethyl)-benzamide; ' :

(3,6-Dihydro-2 H-pyridin-1-y1)-{4-[5-(1 H-pyrazol-4-yl)-[ 1,2,4 triazolof 1, 5-a]pyrazin-8-

'ylamino]-phenyl}-methanone;

N- (2—Methylsulfany1—ethyl)~4 [5 -(1H-pyrazol-4-yI)}{1,2 4]t1'1azolo[} 5-a]pyrazin-8-ylamino]-
benzamide; :
N-(2,2-Dimethyl-| 1,3]dioxolan-4-ylmethy)-4-[ 5-(1H-pyrazol-4-yl)-{1,2,4]triazolo[ 1,5~
ajpyrazin-8-ylamino]-benzamide;
N—(2-Diisopropylamino-ethyl)-4-[5-(1H—pyrazo1—4—yl)—[1,2,4]'triazolo[1,5-a]pyrazin—8—
ylamino}-benzamide;

N-((8)-1 —Ethyl pyrrolidin-2-ylmethyl)-4-[5-(1 H-pyrazol- 4-y1) [1,2,4]triazolo[1,5-a]pyrazin-8-
ylamino]-benzamide;
N—Isobuty1—4—[5-(1H~pyrazol-4—y1)-[1,2,4]triézoio[l,S—a]pyrazin—S—ylamino]-benzamide;
[1,4TBipiperidinyl-1'-y1-{4-[5-(1 H-pyrazol-4-y})-{1,2,4 ]triazolo[ 1,5-a}pyrazin-8-ylamino]-
pheny! }-methanone;

N-(2-Hydroxy-ethyl)-4-[5-(1 H-pyrazol-4-yl)-[1,2,4]triazolo[ 1,5-a]pyrazin-8-ylamino}-
benzamide; and _ - |
4-[8-(6-Phenylacetylamino-pyridin-3-ylamino)-[1,2,4]triazolo[ 1,5-a]pyrazin-5-yl}-thiophene-
2-carboxylic acid amide. -

A pharmaceutical composition comprising a pharmaceutically acceptable carrier and a

. pharmaceutically effective amount of a compound according to any one of claims 1 to 33.
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35. The use of a compound according to any one of claims 1 to 33 in the manufacture of a
medicament for treatment or prophylaxis of a condition characterized by ECM degradation.

36. The use of a compound according to any one of claims 1 to 33 in the manufacture of a
medicament for treatment or prophylaxis of a condition selected from diseases involving
inflammation.

37. The use of a compound according to claim 36, wherein said disease is theumatoid arthritis.
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