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WD 2007/ 132308 PCT/ | B2007/ 001142 -1 TRI AZOLOPYRAZI NE
DERI VATI VES USEFUL AS ANTI - CANCER AGENTS Thi s

wW@pprigavs on claims the benefit of U S. Provi BCDE007/001142
Application No. 60/799,966 filed May 11, 2006, and U
S. Provisional Application No. 60/893,231 filed Mrch
6, 2007, the contents of whigh are 5 hereby
i ncorporated by reference in their entireties.
| nt r odRELFBGAPYRFRTE PRRIZATIVEA USEF &t % ABIfBYEHR AGENTS
triazol opyrazi ne derivatives that are useful in the

U1 88 BBidatif claihy BRToRRGH bif l?rsa'i:’h‘r(]/t@loﬁ’dl ﬁﬁﬁéﬁﬁn N§ U6‘0‘7‘79@@66 filed May 11,
zo0el 01 spo B PRl b ST 67 M e 20 B et i are

heretiyyinsorppiatsld iby eefesancey/e theirsetisefies i n manmal s, especial ly
humans, and to pharmaceuti cal conposi ti ons cont ai ni ng
such conpounds. Backgroung, of Joﬂe I nvention The

hepat ocyte growth factor lgf—receptor (c-Met or

HG'%P% my@@@rbfe@testty Meq! frizleryepgipe (igqvm)vesh et arpqusgigbiy the treatment of

hypegphlifarativendisshsss, Buches cauetesmintmale Ty Dlangich alsb relates to a method of
usmgoélﬁﬁ’ggtﬂ&r%ho% in q%%ﬁtn@ﬁf’&%@&%rﬂﬂsr%@ Bls&ggﬁaﬂ %nﬁa&l,elgspecially humans,

I nvasl as netastasis

and t8p rma‘i@ﬁt'caﬁ“@ms'“%ﬁﬂq“ﬁ'“'“%?“Chﬁ’ff"i’%’f'qfnsen J. & Salgia,
R (2003b). Cancer Metastasis Rev, 22, 309-25;

Maul i k, G, Shrikhandgekghund &itﬂeilméntloﬁ My, P.C.,

P.T S a
FalteyP Ry o G ol &%&&’%‘35@“%" Fe ok rmores
beentshewsuig mapx/meR BaNsSS itwobe iovolvadingn¢agenssis umerpragipssisruvitirenhanced cell
motnmmerwssmnaé weli isgnamdsls (6l &.g1 MBOP.CANEAIK, céS@IuG)ené’e(a J. & Salgia, R.

(200 ’a@?er&e’tas}é%% 'R%\?QZ SOﬁ ZWMHE %%Hék@gﬁe IAE’T‘HE a@% :f «; Morrison,
P.T. éa%e&%q Fhézé)o?ké3CthZGr3g@15acto&R%t13| 4-59).r é'é@b‘ FR) can be activated

througly paséxpesdianna seitdtibratin varioes) swakactalyerst in@udivigtsmall cell lung cancer (SCLC)
(Ma, r@rcotp@,.ngﬁomﬁg%m rsggistiaggﬁ?n Htégﬁfm Pbobﬂalgog@g Egng%@FaSR (2003a),
ConcBLfel FotP Pe A

scatter factor ( SF) Jiang eta!.
Cr ¢-Met iRRa vecer@r dnbsine Hmaset thdt is £n8aded® B0the Mgt ArAQ 0@ pgene aMaiLransduces the
biologiétll eftdcls oRRPBXRY RERR cécuomm:rm@hl% alsb $SIRA to a%&,calet #&aug(l@m Jiang
et al. t Er ' éeveérpcop lsl%rhaQ{I 5952 égﬁlegb% 8&/{1 r{a% arree éjx%rrgssn in nl.¥nerous tissues,

a'fhov@sfb%wpfeﬁoy 1s '@IWY C%\%Pdrmyﬂo'aménﬂw é‘tﬂ?i'%‘é Qplfnglral #mpagnchymal origin,
respetBvaya |ciNte anteN @ eryanaqmtrecafo;jndnramenémwnarsdwmntaat arldéave been shown to
be iMpGPé?ﬁ E%@ﬁ mlgﬂm&e kéll d?&n.%?%&¢ ’suﬁlﬁlgl mgrgf?dg'eﬁ i€ ﬁérérﬁigtloﬁngrd organization

urviv eni c erent

o2 G e e 1 i, aditon o s et
on epithelip! cellse N&IF/SFultas| izeen geddrtsd tgbarad dngiogamici facipr, @hd .c)Met |signaling in
endofhefll 19 Rak MaiideSmEHyf R eSce@s REHohEE | Heddssdrf kdr %ngl&ﬁéﬁl: (proliferation,
motmji] as kg%%n reported to be an angiogenic factor, and

¢ VBt gnaling in 30 endothelial cells can induce

ma‘H}p cd‘(lettrefpgpt@rel]ap @pwshp\@gp@q%@reﬁe@@mmeﬁqﬁ puman cancers. c-Met and
its ligdRd) i HEFeMasd Slsd Peedl Shb@d & bed Bo-expraaiddl dt teyevatbd6aGid MY variklyof human

cancgrs :kgatmc[llg %chﬁ\agaqio%%? %QLK% |]fe re%%to?)é% Fgfaﬁc? glgl Lﬂ#@ expressed by

it U R S AMIIOF GO BB R =S RpLY TPraTeA Py Beph) teractons
Furthbrenoed, s-Meth gene\aanplifieatipn ofiutitioneamd reermogement(haed bdea wbsenley in a subset of
huma%%ﬁc‘é@*)ammbp\)oﬁvg%%hn@ %@H&ﬁ tlﬁfh?ctl(/&ﬁ&?ﬂl%%ria@é]gre ptdd@ B multiple kidney

exp ressed feren

tumoEs al%weﬁual lﬁ%qrﬁ Wgotl]eé tlwgsc @Wli}’ pé a\{eactogaatsé %e expression of c-Met
and/ar lhi%fSst'thdlrfﬁastéte wfrtiseake stojresainenf differientrigres ofeantdn dinglesiing, lung, colon,

breast,-pdidtate) BRE pam@éalsfurgatktdgéys a\FEﬁE@tsioﬁﬁEch adl aﬁ@%n%%ﬂ&@ﬂ?nlfurthermore
tne JAUBAEE SCOREL I Ra RER Bhomob it B A DR iingaiy and disease

ki nase are prone to multiple kidney tunors as well as
tunors in other tissues. Numerous studi es have

correl ated the expression of c-Met and/or HG-/ SF with
the state of disease progression of different types of
cancer (|nclud|ng Iung, col on, 40 breast, prostate,

..... S N e .
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target froma clinical perspective because: 1) c- Mt

has been inplicated in the growh and netastases of
woar/183spes of cancer; 2) growh at the secondeClIBA07001142

appears to be the rate-limting step in netastasis;

and 3) by the tine of diagnosis, Ris |ikely that the

di sease has al ready spread. ?hese observati ons suggest

that c-Met kinase inhibitors would be an effective

outcBr'h%@t yﬁtﬂﬁbeﬁ Qir maégrc%up\'éﬁ %cé!rs qﬁémﬁ’iﬁﬂu ‘ﬂrer a@tnéj ra'né{ ﬁ,%agy c-Met has also

beer) isssiiimpliceisd in FINEF'S N’étﬂc‘ét%? éé“ééssﬂ‘ H?ﬁ“ﬁ%\i\ﬁgﬁ‘@enl $ffpas pancreatic cancer,
gliorha, faed hdpeteediaar caginomé.ast ases. Therefore, the utility of

a G by bmbg'cgrgﬁounﬁxﬁa@@ggent @sc@%@éﬂe\m't&téx}ﬁ%; Bt modulatlng ability and
haveé 84’1 Eg\%gora(h éecP %‘%?ﬂ |sgi)rr<%rsr rgh%fi%% gi)r?orm% z&ﬂ\@ﬁ? ‘&H‘&’ C—Mﬁn\? an attractive

targefdtotn—a dfinied densmm@yedoamér $) c-Marhap seanvimplicatdd inHheciowth and metastases of
mosb@bésedf%gnc%@ 2P§rofkh iaV B8 sédpndan)Mitk apﬁﬁéﬁs&b b® tHeG&BBhitify step in metastasis;
and %Ltgy%eat oq .?.%g 05|9 %\pg S%at 9\@ d%eggg B?s agfgein% ?r@gc{; and

S are
serdpEs %ewwﬂ% é%agﬁ% ripat Cﬁﬁdﬁtt'wéfwhlé'tow #PYibHe R AifRgtive treatment for
prin@gNG@ices ahat abedfven nBr y-Mefr gt mooreding@ttaralp, fvould CpreveBt disseminated

mlc@pk%&%ys “chroﬁﬁl grc;(rnr%s’ ﬁto qﬁ%ﬁﬁr@é’én|Hg%été@£eg%9r5foféamg %fllﬁy §r LécthMet inhibitor

oo PRSI A Hven R aRethes Bt lncsran GEEPTS .. popilar rena ol
carar@me esomehgsatiic andl lung chncesh ca b tremtddawiigiteare beliggdd to be driven by c-Met

mutgtﬂ,n@@frenc LiRrHiehrRSdepdiM et @meaﬂdgrsﬂh @ﬁd‘raﬁvwac Tk cB®rs are expected

be ctly i I ca i n cancers such
Ep for c-
to bre) asensmve {oﬁrgat(r:r% tC rlhern]ore various umaﬂ cancters ar? ‘he Iprlmary target indication for ¢

Metegiegenistrahese Ganses dicdiia gqa})qzr C%‘C%FUC [BetRRst g eRlaenta Pagstpte; as well
as peptraatdscander,Ugibmg IFerCdantdnhgdatrit @brscef, GBad Al fidcle @bl meknoma, renal
can@é’nlgﬂmlias ﬁk/élongef %W& Igaarl o hc%t ‘ﬁé@ﬁ@ern &r@&&Qrﬁﬁﬁgte@ m cancers such as

tantial " unmet ne need I n the treatnent
Pa“’ffﬁ%éa'&ﬁrdg'%‘ésﬁnﬂIhﬁpaéﬂcﬂﬁkaf“caé‘i‘ﬂ?é‘:as Summary of the
| nViendrdiogly, 296t H@RRY imhitiiord iang miethodshed using sehtintiilyitore rieri tostreatment of

aanrﬂJaﬁ&efﬁsng\n% %u&p@%@ réfredehia §L€Ustﬁh’daﬁuﬂmet midical nB& Rlthd\reatment of
30 R1 and R2 are independently

e R o RS 1 o Ot and B2 are | ndepen
_NRLOC(O) OR12, - (CRL2R130RIORIL1 - O( CH2) nORLO,
-(CH2) nOR10, -C(O R10, - Siirkh£AR3ihe InvehiohNR1IOR1 1,

- ) 3,
B kg e T L EET
S(O 2R, -N(CH2)"(C3-cl1l1 cycloB yI) RECN, -N2, C1-C6
al kyl, C3-C6 cycl oal kyl, 3-8 nenbéyed heteroalicyclic,
3-8 nmenbered heteroalicyclic-(3-8] nenbered
het eroal i cyclic), 8-gt0 nenbgred hejerobicyclic, 5-7
menber ed heteroaryl, 7 08\ PCT/ 1 B2007/ 001142
-3 C6-C10 aryl, C2-Co6 allkenyl ’ and - C6 al kynyl
wherein Cl1-C6 al kyl, C3-|C8 cycl||oal kyt,, 3-8 nenbered
heteroalicyclic, 8- 10 r obi cyclic, 5-7
menber ed heteroaryl, R%Cg- ClONaryl, C2-C6 al kenyl, and
C2-C6 al kynyl are optionally Subst ituted by one or
nore noi eties selected fromthe group consisting of
Br, d, F, -(CH2)nCH(OR10)CH3i -(CH2)nOR10,
-(dﬁfﬁeg%cre)zomo -C(OR10, -C(O ORIO, 5
( GRIDRRT pre, m@(e@r@am seleﬂcﬂ)d)ﬂ)@ﬁ@&n Br, Cl, F, -O(CH,),CHs, -NR'®C(0)OR™, -
(CR‘ZQCBQQR@ n@(( %&4 IQHZ R@,(W@R", NR™R'", -S(0),R™,
10
rﬁu

SORG SRS 1By VR °S(O)R™, -N(CHy)(Co-Ca
cyclogligh 0 GND)-RP2, C+NR¥&@(@)wloalkmF&@$QE@b2Rﬁ1he’tef<ailﬁycliCN@E, membered
heteoeoyclick3-Eherokist het;@%al@fihé)y el kBbred hétérbEgdydIc35-B membered heteroaryl,

menbered heteroalicyclic), -(CH2)n(5-7 nenbered

heteroaryl), -(CH2)n(C6-Cl10 aryl), C2-C6 al kenyl, and

C2-C6 alkynyl; R3 is a noiety of the fornula: R8 R9

R7 R6 10 R5 wherein R5, R6, R7, R and RO are

i ndependently sel ected from hydrogen, Br, O, F,

(CH2)n(P10 - C(O)RlO C(O)(Plo C(O)NRlORll
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-NR10C( O NR1OR11, -NRIOC(O R1l', -NRLOSO2R1', -CN,

-NO®2, Cl-C6 al kyl, C3-CS cycl oal kyl, 3-8 nenbered
whedoenseahsd cyclic, 8-10 nenbered het erobi cycl i cPCBIB2007/001142

menbered heteroaryl, C6-Clo aryl, C2-C6 al kenyl, and

15 C2-C6 al kynyl wherein Cl-C6 al kyl, C3-C8

cycl oal kyl, 3-8 nenbered hetéroalicyclic, 8-10

nenbered het er obi cyclic, 5-7 nenbered heteroaryl,

6.76 6 alken)b,b%r}ga ?g{iegﬁz%ugl wr‘rfel?eQn §§2CO§,.k§;\| E%’E%’ c%c%aﬁyl 3-8 membered

one
het%c@prgglpe@‘l mgﬁper%hﬁer@,tpﬁycl@oﬁg T\'§fﬂ|’0ﬂ'§d Beter@ryl (@-Cm p:ryl C5-Ce alkenyl, and
CZ-CG(a(HyR/) aR3dnally s@(s@).lﬁd By oneGf @b@?ﬂ.@etles §(ChetiRD M Miclgroup consisting of Br,

'\IRlRl-(or-l2 ﬂ\ﬁg( S (9) %QW - %ﬁh < Sf 10 , <) JOR™,
(CR1@N)"C1W oREIN ROG (é;IRkﬁl )“C i é?'éz / %\ -S(O)R",
S(@RYR ‘er 08F4, cyEFic, -BHZ N\%Pﬁﬁ@}h&’fRﬁet eGCdila)ﬁl‘jB Q@Iﬁlo NR“’C(O)R11

-NREEW)OR C2-NrE'sph) ‘z@”be @ml 6&; Shcakkyny %lbﬂkyt h?:#é)n(s -8 membered
repEs A b R et e R AT st

unsl?aﬂslﬁrfm'etmf@!?f—f%‘u@ycl oal kyl , 3-8 nenber ed
heteroalicyclic, 5-7 nenberq@h het eroaryl and C6-C10
aryl, wherein sai d ring is optionally substituted by

one or nore nnletlengeIect fronB;he group
consisting of Br, O, O R10,
-C(OOR10, -C(O NR1R11 25 S(O)2R10

_S(O RL0, - S(0) 2NRLOR71 - @F2H, - NR10C(O) NR1OR11
-NR1OC( O R11 - NR10S(O 2 N2, oxo, Cl-C6

al kyl, C3-C8 cycl oal % S heterbal icyclic, 5-7
menbered heteroaryl, ¢ pryl , C2-C6 al kenyl, and
C2-C6 al kynyl R10 and Rll S |ndependently sel ect ed

frC'lfg}]f %%%gfsl?ﬁf o %%%Cﬁ‘gg%é%@ hydeeigﬁf Cl, F, «(GH,);OR"™, -

C(OQER%) 2((@% hor( omﬂi"eﬁzHNw RO -§(CLRY nCHOMES), 21FQARR'", -CFs, -CFaH,
NRICERRIRRLRRTS( O)ﬁ%){ﬁ%ﬁ?lﬂ:{hﬁﬂdzn ER3 3alkyl, C5-C; cycloalkyl, 3-8 membered

heter{zgjél; %Eé%h%’&)&%%?i ﬁgggrg)%;é%- 50 aryl, C>-C; alkenyl, and
?'@WHa“i”We)“ Cs- a!@l( @’:@9 15Y agyl, r@@redhl@ﬁt%ﬁy@ym §)10 membered
hetenﬁl:@yﬂ} N{-8-nihn beeireteedinh et.ex; O biyic Pei akenyt GHZ)-0¢ 3kényl are optionally

submeﬁyegneh&t R6r0 Fhdidh¥E gél&‘}ed foki (8 uléyéonsmh 01C§r Cl, F, ~(CH,),OR", -

Uy RPN IR R et RARCOROPR ' i -OFe, -
NR%@WR&%@I&R%@WR B20B78@0RI'4 TN, -MO w316l diiwt Er-6¢ pustoalkyl, Ca- oe
hetéidHilcy8iic 1417 ABRB& EErbidiedre Iy, Dcem |3, BikéhyiOsHdi Q1R bikyhyt;

AR A bl Pl OR, 8T R e IPRELLER SRLARYS b g Wected from
sat%;i;%q g.a Peksyploalicys L@g_qy.lrat z/ps chj_clo@g/l ar&k Bgppered gerﬁqglﬁxgu_q &g membered
hetdneiye baatd-Cy alyl, wvhadid sad-rh isadpkigrayy subsitutathgonRbO maredndtibs selected

fromafh% g%utp%nﬁ%mé Qs Bp%lslﬁ”ft z)aélgm ogc%ﬂ”arlﬂl )g‘% Og(b?l e yNR‘°R" ;

e 0 11
S(ORR 3 IR B SR |Rndé:;§en8'e2Ht1N§? FeNEPes BB R onR™,
NOabroy €1-Co YO EBBgycIE3k/CE = Sy teteradiikyplic, 5-Dre@bered hetgrbaryl(2-Goary, Cz Cs

alkeR)i KRB YL Cegykyﬁymerrber ed heteroaryl and C2-C6 al kynyl,

SuBet %wfi%“bveowﬁ%eﬁwﬁfe : %é??gr‘é e é@ﬁ@@'@?iﬁ%& CH):OR"
-CHBr i @R hisi st-CHYOBF. CL- (BHRPRFFORES- CB-C(@YeRICIRYT.,  -CH.CFaH,
(Cf@ﬁemzww CRHOMNRIFRENY|CH, m}wmcﬁﬁnow*ytmh ), (RRZRFYE(O)NR R,
(Clﬁ%(ozzp | gfl.‘l-:l)’ ?{/C% Qﬁ%ﬁcﬂﬁf@qéé 9%e§1§ngd he%ef‘rgﬂl)é 4 oL} 9(3 8 membered

heterecyda) o3 H28{BC10] reemierrg; heterpbirrplic) s-(GlshBcd meEmipareshisteRRaligyplist F1-Ce alkyl,
Cs-Gapddakyl] OQC@aryhgdcogesnyl ahd CL3s AlgnA | vkigleinasaid 5an iémbesaticheteroaryl, 3-8
each n is independently O, 1, 2, 3 or 4; or a
pharmaceutically acceptable salt thereof. The present
i nvention contenpl ates each of the foll ow ng
enbodi ments separately or in connection with any
ot her enbodi ment descri bed herein except where an
|nconS|stancy in descrlblng the 15 present |nvention

o -~ oy S o
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menbered heteroalicyclic), -C(OR10, -C(O OR10,
- (CR10R11) nC( O OR10, -C(O NRLOR11l, 25

W0 ¢@R18MRAIL ) nC( O) NRLOR11, - (CH2)nNR1OR11l - S( O 2ZRIDIB2007/001142
-S(O R10, -S(O 2NR1ORi 1 -CF3, -CF2H,
- (CH2) NNR10C( O) NR1OR11 - ( CH2) nNR10OC( O) OR11,
-NR10C( O R11, -NR10C(O OR11,-4-NR10S(O 2R11 -CN, - N2,
oxo, Cl1-C6 al kyl, C3-C8 cycloal kyl, -(CH2)n(3-8

merﬁr%meﬁe?e%c :;:Tg glﬁ %_Bwe?%gl%éﬁte 9_%9 (a%zgp&@%gjgtfbgﬂwed b¥1 ane or more

moigtips &e%dli‘?ﬁ‘)ﬂ‘e grpyp Cé’ﬁ%%tﬁ% pf Q%H;b RemitCs afieyh Grfer woaéhvsz -Cro aryl, Co-
Cs dikanie; peantkatieted hstetoalzydicl add @0, aRRL0 or wHe €fS2he Rllll&re att3hed to the same
atom, g(‘(@)o@glly co&gf%ltg %ﬁ)a%'\ﬂ&ﬁﬁed hemg/ (PlO

hetror 841 F c§¢€l "l’déper@e'gly ﬁ%‘%%drfé‘ﬂ“ He?b?ﬁo%\‘m c?)@?"& ?gcsgcycloalkyl Cs-Co
aryl i etketyl, BEtreantated dgtetoary) and 8,-Co alkppibeiresin said 5-7 membered heteroaryl is
optibHali manmyl dhe oPmbrd BHRRE 8dediat fﬁfnomexghup Ghnsfeiify &c, alkyl, Cs-Cq

cyclﬂéﬁiy 5. glm 2nd (.r %Ik%nyghﬁ%ﬁbg? ééy aa{ :R;' Ca |§2|1 R W@Eedd to the same
orﬂrﬁw*o@d@d’ ClﬁE‘t”é'WGamP'&%/@ Ifarg)a, 3- %mqrwoer@rhs@roehfychc ring;

hetretisdzieetg@trant the grodp caRBIBIRG @Ehybroye P.ay, Yok alkfCandEh aad V|
andeaggn Qﬁd@ﬂe’ﬁ@éﬂ%}o greaqpjionally substituted by one or

noieti es selécted fromthe group consisting of
Br or aphaffﬁace“%é%‘@eﬁ?'ep&dj‘ﬁ%i - (CH2) nOR10,
(C(FHE) MEEEHBYSH@RL Gomtemplaliel? )gaéiB-08 thee follevired embodiments  separately or in
conhehi&r \Mﬁ\la'nﬁbftﬁér' bodim&rt Dedhisba he@(n@x%i—@here an inconsistancy in describing the

prese%tdgﬁaﬁgn}jﬁ%ﬁ d Oé%aﬁ f” tl'ted_é’ent dﬁ%ﬁtﬁ}e per%aﬁlﬁ&efdmary skill in the art

will Legq @)app[@:late_\@(agl@mm@m@ntm@:gghtbe CF2H,
- ( GH2ZnBNRLERKONRL (HR1dnd R &2ihaepbiRbR( ekl Jrom hydrogen, Br, OR10

ooy O, e ROy g e

eGSR e St IS is  b s 7 memberd
hetdnetndr 0aCy laryl anf CHX)sNIKSBYIChOerain yE:)Gs 024 CBS ahdaebriel , hetemahlicyclic, 3-8

merﬁ?eréaqwe@'dém%ke@ me%%}z& ﬁé@%ﬂ&lcf 8_h BROAL QO Adbicldhc, 5-7 membered

hete?%r%%ﬁ and ﬁﬁ%ﬁfd’f@j Eﬁﬁ? onalﬁ/(st\/lﬁgfﬁki mﬂ%{:ﬂ@’]—ﬁﬁmméﬂes selected from
the g@EBIZOGIMINTBrOCl, FCH @"NFQHD‘P& CHs, NP%[‘G)F@.'T“ {Q.Hzm(cdﬂah@ﬁi ~(CHy)q(3-8
merﬁbe%edﬁenMr@ﬂclzyclhzﬁt er-oal) R%d io) k?'&J"S nrta(tt‘al@Rlé)QC(O)OR%| 1OC(O)NR1°R",
@) O I C 1 e et 14 CY 0

Clﬁ“ﬁﬂng c‘?@ NR cgejhﬁaﬁc g(%ng msngé(? L neg@%1 R 3 c:|=311 LCF,H,
C'@GNB:l@(Oa\'?’@/IRanEF"@EN RNy NR GO i NRCE(QXBR & %‘ﬁ S(O):R", -CN,
NO3-080, 1108 rathedr GdCJ’]atcbalml (G]-}é);dmacmerﬁbﬁedﬂmt@tmh@dhc ), ~(CHy)n(5-7 membered
hetd?&nl P&.) Edé%lw a‘?ﬂ)éé -8 mm%@é Be&'ll?yﬁﬁm icyclic), 8-10

h |
ceq&%?" 'y Fm%"r‘ﬂS“e I C*%c/:ea’éﬂ Eeﬁ‘ '”ge P@”‘f?ﬁ ijaﬂefﬂttﬂ%r 26 S-OR™, -O(CHz),CH,
-NREGERORTut- @@1 y)REROr OW@%N@R&|@@&?§F@htéﬂiw1on¢1t%ealkyl 3-8

merﬁlféﬁédp"leﬁéﬂféﬁd it Mm%bé?ﬂéd hegroall clic= (ﬁ @H@%Be@b‘( %&BI , 8-10 membered
hetiﬁébccH%% a rpber Chth Cyz)amgnyl whnFeln %r Sd alkyl, 3-8
memq@l@myqj@(z@) r@ber e@;mg 8 membered heteroalicyclic), 8-10 membered

heterdHiciRi0 LAy et ierd\iiedalyl, Co-C(,@HRANd, YR Qikdrl are Siti6)2BFRUBstituted by one or

more Npﬁgigﬁfta%ﬁ%%ﬁa co g_ﬁa ﬁl%lg% & _CH(OR™)CHa, -(CH,).0R™,

-(CH, roali qu_(O} RmCMCRmR")nC(O)ORw
-C(0) NRﬁR"O)(ORwR‘ii)n@@)W WY1, ,-(QEB)KDERY, CISEBIRY | -S(O)REHEYOLBRER ", -CF,, -
CFZHEJZ@ﬁ%%ﬂﬂmbS@ REagh | cgdé%)'m@e deQHZQFE' oYR" '?Wblﬁ ﬁfh“ NR“’S(O) R™, -

oary €6-C10 a
on I B bn kit R eI ToRmerpd Moty ot
memisrisdeterPalybt-@tolaCy-Croapt)i @ralalkgnys als®.iGsatkpdyl. by one or

nore noieties selected fromthe group consisting of

Br, d, F, -(CH2)nCH(OR10)CH3i -(CH2),,OR10, 15

-(CH2) nC( CH3) 20R10, -(CH2)n(3-8 nenbered

heteroal i cyclic), -C(O R10, -C(O OR10,

- (CR10R11) nC(O) OR10 - C( O) NR10R11

- (CR1ORL1) nC( O) NRLORL1, - (CH2) nNRLORL1, -S(O) 2Rlo,
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Cl1-C6 al kyl. In another enbodinent, R4 is nmethyl. In

anot her enbodiment, R5 and R6 are H 30 |In another
wepdodsaseht, R3 is selected fromF NN N N | | PET/IB20070d1142

and | "Co WD 2007/ 132308 PCT/1B2007/001142 -6 In

anot her enbodinment, R3 is selected fromF cOO and F N

5 I'n anot her enbodi nent, R3-8s N | n another

errbodl nment, R3is o In anot her errbodl nment, R3is In

th m 1 t 1 01 12
SRR o SR A" SR Uit
RERSWNBYBI' - 4-0AHH(CHMQR ™, 2CE@ONR TRz ol WF%R?S B}Spr &¥in- p-8  membered
hetero)éhc)yéret hyd )reamibRekdi Aeterdblicyiip@rd didinbéred| hetdrodiidycld),  8-10 membered

hete og}tl,%ﬁ]? bé ? rﬁerXI:lgF@%t Illﬂ\%(é %arﬁHb &fo Z%r@ énﬁ' @Z%I ?[(e‘hyls uJHl:rEW @Zé nalkyl 3-8
meﬂ@egﬁdﬁétem'lcychgmfler@esthhﬁ%?fwwf %mB']" f%'Pan@‘lC) (Feipzmembered
hetegowloghtic, 5N-riéntettdietetvgilya (-0 et dny IC)-CéalkByl(agriptiotallyrsubstituted by one or
mory InfBRkiEY Lalec?éa'fﬂn %eiir&r | @AQ4RL 4r Br, lﬂlpws?@mgvcﬁcdﬂ‘%@ﬁﬁz(@%)noram -

(CH >%?%§z? .aé@a)«s% rs%%t?ﬁﬂ'%f%f@k‘hw @%’.% r(FReR D-CIO)OR™,
cmuﬁbnanyﬂcawre@nq qwﬁ& mmwm yBIIRYE, -S(OR™, -S(0).NRR", -CFs, -
CF, El (@Hzf;ﬁn}\lkf"t:@ijnk@r[zm -'é:rn?nnw@(o)@ﬂ% wh)"b(angammé’C(O)OR" -NR'°S(0),R",

-CN Iﬁéfizog%] ?EE%ZO b 4'5% % l&alkly b5 fCH?“ n(3~ meembered heteroalicyclic), -(CHz)n(5-7
mer%eyqql@pﬁsppwamqq&b)h(pﬂgm aryl) o= Ce alkenyl, and C,-Cg alkynyl.

6- (h( Bndier arabdmwanpméﬁsyé 5-7 drjbred h8t]etoenyladpﬂd>rm[ly4§uﬁsth]tqmybyacme or more
mojt 5 seYelchHEfr&b( | 1)(1? Uér&ﬁb' 'cQﬁ‘snsu - (of Bar, a F, j)CH(OR1°)CH3 (CH2),OR"™,

(C ?@:ﬂp-l?;?r G Cﬁb{(r’i ﬁénemb[ered hete oahcyc‘?‘z) C%) %@Z CRTOIRT1}/C(O OR'",

(@ R§<1°3“(3‘CB1&FB| DRRIDING &'y (@S YRR, 380).R", S(OR®, S(OLNRVR", -CFs, -
Cthl (@HANRICER Qk@é“‘f Lot ARPe@)OrRB- WIR)'RYG)R0] INK'IT(@ORM NER™S(0),R™,

CNb %égaé)z(?ﬁb 8' Ii;%l cﬁ'c?ectycé’%u{){ L gd ey ﬁr]e%éré‘c?%'ef%[o%n&chc) (CH(5-7
membﬁre(dstewawo GHale(6s- 910#@!9 H3pt0p 2RIV} Ao pplyih ol of 4,

5- i pyistaet i gimbodimyght) Bhe\ney IR neetnbia@ agrifore, a ring selected from saturated C,-Cs

cyclgafll[yf5 é]s% uﬁﬂ&%&yc V:H%lk?/l in%m%lr&& h@Z04icfls, 57 dMberRE ihBrerbaryl and Ce-

Cio am M@F'u)él’? By Tget ﬁgﬂon%'ns tf*"%feg]?be/ AR m%etﬁj 5??%% fforg; the group
consistig ofrr Gzl -OH)y0R ", eB (RIS -C(OBOR'E - CRINMRIERTY FNRSZR™, -S(0)R", -S(O)R™, -
S(0 NRf"hUOch@Qfﬁbh ﬂﬂz‘l" WINFER, 3N5(1|°d(05F1“ 2N§]°$(@)2RZ'0LGN 4AND3, oxo, Ci-Cs
alky ]Cpé %’gllﬁéhﬁlg; ? et all ychu r'}orrlu-:!m red%Qteroaryl Cs-C1p aryl, C,-Ce alkenyl, and Co-

Cea}HVW[I 2,3]triazol o[ 4,5-b] pyrazin-1-ylnethyl]-quinolin
e, 0k faftrﬁhamammt iRfad Hy Inas aepéraddibedisantt att et eaf of R'nand R? is not
hyd@@&t nqn%lﬁ ﬁn‘%b&hﬁ%ﬁ fRZtlm IPE@‘%P&m%@Yx@W ROB I RlaALtRs ehBodinent, R is

i
R SPer e 50 el TP CBISPES T 51y
zolln brojtiet erslmditviest, a%sshlecﬁed[frpS) 1-(6-Bronp 25 [1,

23]t;|azolo[4 ENb]pyrazm 1-yl)-ethyl]- qU|I|n

6-[ (R % OND 20| ORkd, 5- b] py l-ﬁ)-
et hyl] - , ‘. - -1 ,
H pyraze AN- 42,3 2 5-b aZi g Net

hyl } - 6-{ (3

1-[6- (1 -Methyl - IH-pyrazoI 4-yl)-[1,2,3]triazol o[ 4, 5-Db]
pyrazin-1-yl]-ethyl}-quinoline,

6-{(R)-1-[6-(1- Wy -

pyrazol -4-yl) -] flEria oIo[4 Dy T azi -1 -y(]-ethy
[ )-quinoline, 2- - (1 -Qubndol i | etal) 3H WO
2007/ 132308 RCTT NR260 0114

[1,2,3]triazol0[ 4, 5-b] pyrazi n-5-yl ] - pyrazol 1-yl}-etha
nol, 2-{4-[3-((S)-I-Quinolin-6-yl-ethyl)-3H
[1,2,3]triazol o[ 4, 5-b] pyrazin-5-yl]-pyrazol-I|-yl}-etha
nol, 2-{4-[3-((R-1-Quinolin-6-yl-ethyl)-3H [1,2,3]-
triazol o[ 4, 5-b] pyrazi n-5-yl]-pyrazol - 1-yi } - et hanol ,
2-[4-(3-Quinazolin-6-ylnethyl-3H[1,2,3]triazol o[ 4, 5-
b] pyrazi n-5-yl)-pyrazol -1-yl]-ethanol, and
6-[6-(1-Methyl-1

A ~ ~1 &+ " 1 r o a P T T 1 -
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10 I n anot her enbodi nent, the present invention
provides a crystalline formof the free base of
wQ@2(o44§2368 PCT/IB2007/001142
Quinolin-6-ylnmethyl-3H[1,2,3]triazol o[ 4, 5-b] pyrazin-5
-yl)-pyrazol -1-yl]-ethanol. In a particular
enbodi nent, the crystalli neﬁf‘orm of the free base of
2-[4-(3-jS nolin-6-ylmethyl-3H[1,2,3]triazolo[4,5-b]p
yrazi n-5-yl)- pyrazol-I-yl]-ethanol is anhydrous. In
anot her enbodi nent, the crystalline formof the free
base of 2-[4-(3-
Quilmayioihar énbphimenthi is Sécfed f@n3] t ri azol o[ 4, 5- b] pyr azi n-5

ryYl)-Ryrazel-1-yl]-ethang| is a hydrate. 15 1n a o
fu dspest the crygtalNne fg s—A\pol ynor
for t hel free i 2-[ 4- noI P Nen>-
ety ~QEf 14,2, A Doy iN- 5-
i 5

1-yl]-ethanol% In a furthe spect, the cry%dtalline °
form of .
2-[4-(3-Quinolin-6-yl
yrazi n-5-yl)-pyrazol -1 -
d| ffraction pattern

l e of 5.8 ;0.9
cr %t"%?f*tet%t%bﬂfi'atem %f's
2-[4-(3-Quinolin-6-yl net ,
yrazi n-5-yl)-pyrazol - 1- 20 has a powder
X-ray diffraction patter | g peaks at
diffraction angles (20 .8~0"1 and 15.5 0.1. In
a fluaroltver eratwgigett, Rtile “cr yst al l'i ne f.orm of

2-[4-(3-Quinolin-6-ylneth 3H[4d,2,3]triazolo[4,5-b]p
yrazi n- 5-y|)-pyrazo|-1- angl has a powder X-ray

,3]triazolo[4,5-b]p
has a powder X- ray

diffraction pattern conp g peaks at diffraction
angles (20) of 5.8 Lt 0.1, and 16.2 0.1. In
a flruartoherempﬁ@ht Rtike ryst al line form of

2- [| @
n a eﬂt rrelseané ngen jon rgatg toa rcgng?orﬁm%selﬁc ed from 6- ég

ety w Z°b‘t Hb bl 243 aza‘%é\}%"é HANERACINER 4 S
(quikBin-6-gimethlyis By . JodMeidesloptt 5-kiyfakin feyt) beprangidey | e SN-(224))inaefhylb4-8-(quinolin-
6-yiRetdyl)-3131,8 3jfdzdie[4,8B p?raznﬂs%)be%ﬁhndéﬁt &-(dithethylatflo)ihfiid- 30 8dinolin-6-
ylmgﬁy{iiﬁt 13& %?ilazolc?fgg gf@yrazfm n%i(l):%enza@‘% (LY R NBEA B

[ zwr@;_@lq{g, 55 vr)az'rpwlmmyl)qwryllqe N-etetrclB-(inslines-yioeidranX- r ay
[1,28]tri=kdI61€, 5D Praiieb -y e Rz a@iE]a-{(6 {3kt iR gsnyat HGH , ﬁ]framd[@mb]pyrazm 1-

yl)mgtﬂgiqﬁﬁohég%)é(s% n%th%xyp ri- 1?1[]} ?ﬂtnazgro[s:h 5-%&59 1QnyrhethyhRuiroline, 6

(1H eyra@{ Aéyl} ?l—hg Zf:%tpaﬁoeﬁ @_];ty@a(tg _y@math;@gw?ph@e_, )-1- (3 (quinolin-6- ylmethyl), 3H
[1.2 Bltimedidiy, b-bBlatit5-2) iBirdlidin @zoiine| 4-(Stdoihpinsayimathy§-34il), 2, plyriazutapd, 5-
pytazin*axll)kheﬁﬂ)'ﬂéﬂﬁhol hags- aulm% inetfyif-RY. 13 (f]tftéz@féﬂ'SonyF?ﬁﬁ'lISer n

yl)ptﬁn&)me%n%nm%gié) (qfé'méy vuyBI i1 %lgazé‘o&g? t?pygaf@ 12v meglzyti qwgcﬁ 'Ae 2-[4-(3-
quinglfp- Mylm@htd -3HA R, @trlﬁasplot‘tfetv]py@gpéat) Pyiaeol- d:wlifsthalOI pfe(2fmethyt-of
trifludrofnéth{(1 3HQyiaBa B iy 62, Mirt%tomd- biyredinl1 -AmShjitdumaiPk Qlnd 6.56-(2H-Pyrazol-3-

yl)- [ﬁl QMIa [zpé é]gwf | On}’ %Qtﬁ@&u%ol%e or %)Ilta?rﬂaceutnatﬁl a@ce@gm &t thereof.

n CO
di f"T fr‘natf'@t Srbodiggefl fé@ Presany 'atestloa@elqtes tsm cmm@ndtse'eﬂ?d om #4-(3-Quinolin-
6-yIrhdihyB 3H-0I, 213]tridoloR105-Rpy2adind0y) %yraﬂiﬂ@yl?iceﬁ@acih 6-[(8)-B(BHrdras-

[12 §1‘1FFA%M[{TF B]E)yra% iRyl Hfétﬁfﬂ‘%ﬂ%odn@ ?Z‘{QAH h98. BBI:FB\H §]§|a§oloé4 5-bjpyrazin-1-yi)-
ef“yﬁ a%c%necgé.{h@rﬁ etV iHRyiarsir-vil. 3 Sitrigzolei4 Srhleysasing YA e85 fiyiRAfine, 6-(S
1-[6-d=MethyB-1 fipyrapoy-¢-aiz- 0| 2, 3lvigdop4dtdgraein-1-yl]-athg}-qénotiiec@H(B)- 1-[6-(1-Methyl-1H-
' : L tvEetR@L
P gl P NS el WA (TR Sy et
b] pyr azi n-5-yl ) - pyrazol - 1 yl ] et hanol i s anhydrous. In
anot her enbodi nent, the crystalline formof the
nesyl ate salt of
2-[4-(3-Quinolin-6-ylnmethyl-3H[1,2,3]triazolo[4,5-b]p
yra2| n-5-yl)- pyrazol 1- yI] et hanol |s a hydrate WO

NN N™ ] A PN NANNGSY  PNo~NT | NSNS ] NI NA A AN oy '
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a powder X-ray diffraction pattern conprising peaks at
diffraction angles (20) of 12.3 0.1, 14.8 0.1, 18.3
wO2713308 0.1, 23.1 0.1, and 24.9 0.1. |n BCTIBWORN01142

aspect the crystalline formof the nmesylate salt of
2-[4-(3-Quinolin-6-ylmethyl -3H1[1,2,3]triazolo[4,5-b]p
yrazi n-5-yl)-pyrazol -1-yl]-etthanol has a powder 20
X-ray diffraction pattern conprising peaks at

1.2 Glrpro bR e g ke - Cifol e 3
[1,2,Bivia2oldl4/5-blngazimes PlutazolHE-einanad Rt - (R el Quinolin---sthy!)-3H- [1,2,3)
tnaleBlﬁfsz‘Pp?n%HﬁJss} t r%mﬂﬁétﬁdnanz RQBRUihSdoliHeB-AmEtByPIRNZI3Bibzolo4,5-

o Pty OB BT 9P o

yimdthyllquifazelineer aspect, the invention relates to the use
of 1Ra RARE emMBsHirednt, tHaerdserit ivéraiod leates to acoRtpound selected from any 10

| ble salt thereof, for th
corBRRRFRERHINE R loRE BB, 7 ¢ o LSH 2 et rela

di dbf anPeqewb%g rﬂ%ﬁtﬁ presgp} inyentign @Ig ans COI'T\.pP]lg]% exemqulﬁed in Tables

3, 4ianyention relates to the use of a conpound of the
f Orlﬁnér#o%e( ér%bogﬁneﬁt the B@ééﬁﬁﬁ@Hﬁoh pralidas a%ﬁl@@lﬁﬁeabﬂnﬁof gwlflee base of 2-[4-(3-

Qw?qh% gtylmgml 3&[1 %,gﬁ@g?%w Tﬁ %]Cpg E‘HL?V%%%O Cy(f] nﬁ%?l IQ aﬁatan gular embodiment,

the ay/ptaliite, fornhef theien tiaeen of 214d?-Gyineliy- 6tvhfeeﬂlyé%ﬂ [1WF%P'HI415W@YFE‘Z'"*5-V')-
pyré%@lfhcﬂfetHaﬁol wehBelas haadihd eRB&iment SlREHSBtallineforth of thediee base of 2-[4-(3-

Qw&cﬁl n-8h Syime I-?l 3%@?9%@5&&0@5 g%{fgzrgﬁn §9|5‘&ﬁ£zon 1%%9{3%’}‘5' a%y@r@l@c er,

ancer’,” head

nedR o &ReIEFRechBs YGRS {5 POURFRIOM |1 QLIRE firshace of 214 Quinaiin
ylmétyﬁ-ISBm‘m 3]@iaalopica-leypmaEin-a-yi) -parat el yfretharmb e g furtheriaepect, the crystalline form

of %P& \}? Ez‘iuh&hﬂ Gryﬁnllé’{“y?@ 119, ﬁrdf@l%[h@ Cff?ifazﬁ-ﬁ@ﬁ-byr%l Ay[LEWENR has a powder X-

Y SARHASREST R o8 Aeoo AT, WL 53 By 1 a v aspect,te
crysdiifne C foimv eof apAAAAQuinblines-go etind-Qinktl 23triadqlol4, %@pw@mml ayrerg-1-yll-ethanol
has% ?oWdErh( Ry B#}%E%%Q&Erﬁ E@*drlyn@%f?@ét%m&tlo‘i@ngleé ey £6fs.+ d.Nand 155 +

0.1 F‘@dp‘ti}?ggsggﬁdmstﬂ% If%nvgg%t-(g Irglqumol 6\26 ‘?n?etrtéy?sﬁnr?aﬁtﬂé’z‘%lo& 5-bjpyrazin-
5-yiaphmazok-sillethiang e atmgdqﬁﬁmnhlff@ctm@aﬁep@ gemerising yaeaks at diffraction angles
(29}35ff5%clt0 Y 8581UNbnfe. 23+ 6.9 "MRAQUNeLdspédh end Bystauh@forng bf)2-[@4(3-Quinolin-6-

acce t a L
ylmfatmlt?:hl é]. E gglago%% ElaJ P]ﬁ%aﬁ"'ﬁ%'% yraz E—le%?noﬂm a gg\k}&f%-raJ a?‘fgctlon pattern
conbprigiag peals @alificastionenglee(2p) s 5@a:r9c1eﬁ3 $50.146. 55%0 dcand 6.2 ¢ @k In a further
aspRbiRRSdry SRR BIm of URB-QARGHEE-yIneBlIBHIE ajtrlaﬁﬁdﬂlt 8blpyrazin-5-yl)-pyrazol-1-yl}-

CCEE N TS T TN R
+ 0gasi6 & 0.1cHce.], Ane 4812 ¢ Aric 41 a furest Rsreetrizearystaliae B ﬁfe?-[4 -Qumolm 6-
ylnk@ﬂ@H [?QQ]E’@EOIO[A SRR RIS -y H/Rlz61M8)-etBgbl haas Gowder Xiray diffraction pattern

ook e A DR gk B (OTPL 518 PTR b, 1 0.1
23.4 pHat. mince furthes aispapt the capteting fors af 3-M4-(3-Opiepl-iinqtib sl 2 31"'620'0[4 5
blpfradin-6-yI)-¥rdz61 -yijetrahd hbd phidet R-gdyiiractdnf aérh cem@isig peakd at diffraction
anﬁ%s?ge? g{]édﬁef 0. gf‘l 1 tssrleot P\%gnh 1CRTPO P% 229G SAL § ? anll §Ji é’ﬂﬁ 1

is db di ned by react’ion
t heInfanetaertembediment t theeprergpidmvention PR @ e fPfﬁb?fM%SV'ate sait of 2-
[4- @QlLﬁi}%llnSBJ)ﬂlhetM3lh-Y1§h’ HeiadoRi4, Tb]eyedzi,5-W)ypshaeddn givetoarat i din - a  particular

emggoﬁ?(—%lt thel C(Fys% lhe forrp M"lé ﬁﬂh%@tedsalt %ngqgﬁgln&w%%rﬁiethyl -3H-[1,2,3]triazolo[4,5-

VRS- gwpw Béitﬁ“@ﬁo'éﬁéhhyé@”%c@t pnothgt pRbodgses .*%e S’&???J“”e form of the
meéyRite et Gk -[4-{3-Quidiin-6-yiaethgl; SHABL Sltriazad4, d—b]pyreZlm&Wbmzﬁldﬁyll@tham' is a
hydiGb. d, ethanesul fonic acid, p-toluenesul fonic acid,

sa |cyI|c acid, tartaric acid, benzenesul fonic acid

(besyl ate), benzoic acid, canphorsulfonic add, citric

acid, fumaric acid, gluconic acid, glutamc acid,

isethionic acid, lactic acid, nmaleic acid, malic acid,

mandel i ¢ acid, mucic acid, panoic acid, pantothenic

acid, succinic acid, tartaric acid, or malonic acid

and the I|ke preferably hydrochlorlc aC|d or

o o I -
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bi nders, disintegrating agents, and the |like. A

"“phar maceutical conposition” refers to a m xture of
wor@7a82300r e of the conpounds described herei PCT/TB2007/001142

physi ol ogi cal |y acceptable salts thereof, with other

chem cal conponents, such as 25 physiologically

acceptable carriers and exch@hents. The purpose of a

pharnaceutlcal conp05|t|on isto facilitate

rég'ﬂ?&hr ra%s' 2l 2 ?rgsta%%gpcﬁ%ng atcp%l ﬁ@%)ﬁrf&%m 3fhe ”f}?ésH{tggan of 2-[4~(3-

arri er
Quntobn g-ylgmaihylrsélrm ﬁ]tr@;qlq%deﬁp]pxr%5 ﬂ)dygazeiﬂtyl]-e@a%e In a further aspect, the
crys&illigd ifdrin Cd nke méfylateaéaltoo‘f 2A[a- :aQuumgamn&nwla&hw A BtEazolof#t, 5-b]pyrazin-5-yl)-

yragﬁ r‘ﬁ%ﬁﬁgf}{ﬁ E er egjdglg)k Pagldlﬁ%%dg OEJ q_%fl @rﬂﬂmgﬁ& ?{EE%}:’ égﬁlffgc?on angle (20) of
18.3 0. fira Hirfefkdher Awagisthe ‘ffé%fﬁ‘ﬁ'la éra &F tm pepiai Rl oF El-(Guinolin- Byfmetnyl-3H-
[1,23ReRETY,5-Spyragn-ayl)-girazeln -filatHandl mas adiowder oy difidction patte@dcomprising

pea’is at d&fgglﬁo‘ﬁ \‘I@&Qt@% o 145253 gncf %Cj‘l,ﬂé HUkS flﬁfﬂ?rra%&g %‘é‘?ﬁélhne form of the

me%}eﬁ:@}t é)f Z%Q@Inow@gﬁrﬁ;tgﬁég[ ﬁﬁ@%ﬁ%@ﬁxy@gmb@yl) -pyrazol-1-yl}-ethanol has
a pgwdacx- raiy diefreeticd patert dven prigitiepaksadt diffbiton rageuRd) ©hl2.3 + 0.1, 18.3 £ 0.1 and

19. :ﬁl 8 I1 091| acﬂhher Qé Q&Wﬁgbrgﬁ%um@'?ﬁm %Pﬁib %Irs%égél; fa?t -of ._Aﬁl (§%ﬁ19\olm 6-yimethyl-3H-

1 23 SBYE ) BRONE CSHEAR P @ BRIy g bater comprsing
peaks detffraclian gagled eyl 82.3 + Ao dud.&at 0.mg 813ef Gt andt16.3tH{E1. In a further aspect the

crys‘ff’éﬁﬁ% Y (?Mhé)fmeg)ﬁﬁe CAt & Aful(s Q@lﬁ&lfn\é' vin¥ettaHert ?@?tnp}azolom 5-b]pyrazin-5-yl)-

er ab actjvation or inhi'bition
pyrqgalﬂawl]sema Qaste qu«fdﬁr éfay@lffﬁ&lon p@gej@ ﬁﬂppﬁl@ln% Healkﬁ at diffraction angles (26) of
12.T 004 ewttral.1,da3af0.1 he3 e Orfpod it ©0.1. fad furtiiepasphitdie aystelite form of the

meéyf%teeééﬁ%‘ﬁg% @[Qwrmﬂ{ @ylﬂétﬁil @Flf[‘)pi trlaioﬁb@f g E]Wr&intd ﬁ’)fby%fzolht}@ethanol has

con

2 P TEIPLISPS COPREs g SEEIRORE D) Prite * 01, 148 2 01,
18.3 104N19.oN0.4rR3. 1c- Ve tand 26YeONein 3 forthwnespect tirrasiystaling foan of the mesylate
saltto‘ﬂQ [&@@@%ﬂ’dﬁ ﬂlﬁ&hﬁ-@ﬁl?ﬁi 3]fr|92%lof4ﬁ—l§}b)b‘éz|nc5 yWAGyia¥dit Yi1-8fhanol has a powder
xR P coThrFRardiaal ot aroedfed B ELFER b = 01
18.3001 HEM fol, 85 Uik 8.1oMIRMBER. It he cat al ytic WO 2007/ 132308

PCTihk Bﬂ‘@@r?a(s%il 8 Znventib R refstdsitey pHabmdebutical b pdsBortp@ At compound of
the ]Slﬁ%lna 09?Eaﬁacf@e&gtlca@%@cegébgg&ﬁ@e& Saﬂg Q [oﬁaEmX&e ﬁcgla/ efcce table excipient.

t ub‘é a BibRr seseach ghaminyention, ealales tarihsy use @o‘?rﬁ%‘??&“daﬁfjthé fRiEt“'a (1) or a
phaimiaceliticif \accepizblb \sait iMaebfefor telrhapufalarke|of anmegicarhst tdgeat a c-Met related
discﬁ@éri?]ta%é?ﬁ#alor grown in cgll cul ture dishes and

contacted wit co un t environnment..|n

Chila S bt asbett Ao BETERT PP & pes Bt SPMEGRDSLHE e O or 2
phagfidcedtically acceliable saittizerasd fatithegnagefacture obmedidqamentdor tr@3@atgfent of cancer in
ambi@aconmpound, defined bel ow, can be det erm ned before

useIn (2.11ffurtth|'c]areasC % 8 l1?'|(\jlsnt| re}iate\é(%o use r%ln Cfﬁe r¥1ceer)is Lele&elagrom breast
organt sny | % g1 f

or ‘cer 1S out
canggr g'HW %ﬁ‘??efn‘iﬂ'qchtﬂ @a“ﬁ@t pregiate exncet: ,pargfeatlcaqaécer vidipma.[i¥ej\ggncer, gastric
cant@, Heao G cakneck €fcdrmdldnemalrenal éabcayaéukemilyRhyelomacandtsarcdma. '

w tln atheP%g&(t) %qﬁ\/eht%ﬁ 'réi&éélg a g*en d BptFea{ngrQ rﬁﬁrqmal%gnng a c-Met related

direc m Ccraolnj ectl on an uner Qgus "t ransnent
disqragr PBPTISE AARNEIGEY. L the fajymat ytherapauizaly §getye a'eea‘a?f&mpw“d of the
forrnpugar fer with phamaaaewicdlly fdceptabile sdtthereoinent such as, e.g.,

wi tlhoé"¥urthe'roasbécm the@tnl&Hion thtdd hES hethbd &t Qéatla“atrhﬁnﬂnal having cancer,
corfp 5 e e Pt s SRS S

(1) arwythud pltagmacewtically agaeptable sai tanaof.r onment . Al ternati vel y,
an Ih@fuﬂ!‘ieﬁ%sé‘e@{ lheMBYentRM reﬁ@@tt@‘étr&%o‘dﬁdfmeﬁlnmtheaWﬁé’re ithe cancer is

taﬁ:og\boung of the formula

sele%(e]gi from tir%asg cragge\é d@?gecgn%eérc]pfa‘%ﬁtslgpance{ r?ros{aPe? ?anéerll rpa'n&gatlc cancer, glioma,
orgam smsuch as, wthout Ilimtation, a nouse, rat,

rabbit, ungulate, bovi ne, equi ne, porcine, cani ne,
feline, primate, or human. 15 As used herein, "c-Met
rel ated disorder,” refers to a condition characterized
by |nappropr|ate i.e., under act|V|ty or, nore

o g e e Y a1 o
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activity decreases. As used herein, the terns "treat",

“"treating"” and "treatnent" refer to a nethod of
w@bkdogudmvs ng or abrogating a c-Met nedi ated ceCT/IB2807/001142

di sorder and/or its attendant synptons. Wth regard

particularly to 30 cancer, these terns sinply nean

that the life expectancy of -& individual affected

vvith a cancer will be increased or that one or nore
Irver CS?‘}?{ gasﬁ%f;%p%em J gcﬁeg n?% cgﬁci/e? n?elanﬁrag enr} %318 eq%emgerayeloma, and
sarcgia.gn 2 fargnet el@w'mﬁé‘t fhe mamma s Rghuprag armasfmremeranseweasthe mammal is a
caniné.npl e as, for exanple, a single eukaryotic cell or as

cor&m%ngs a mamral In a preferred aspect, the

or gar ST | artrcularly preferred

as pgwmaqut@aIWabye§alh rﬁgrﬁé(hthsg ﬁ&s whish yeiain thg bipjogical effectiveness

and'ptopeaticsr thit ipgrahtlcympduhd Suchvsaltsindudet * as used herein

r efa%i'&isad%irﬁ’ont DtwrRAY Btaitd Eyh@ac@lémmH@ﬂee D& the parent compound with
mnjstere

oGRS St YT Hbch MR Ca b o e 30 grosphorc acic
sulfyrig acidfand perchkioricacidapd the det erevith otglnie agidsaauch 2s acetic acid, oxalic acid, (D) or

(L) tneraramemarercaéd@/ nfrbRgliiovie RIADERinesBbaE Scid, -bllales@aRt Atid, salicylic
acrdtm@rtgnc ac?zlae‘rr e%ﬁs%&?ccgcrdq%?s&l%t)e) Bgn%ﬁg F(gcg cgrn&toﬁsluﬁo%rc%dd cnr% acid, fumaric

acrdegltr@ﬁrp acid M%ﬂﬂ Seet |P%iﬁ%5ytrqaﬁrﬁﬁpal%@%mu§ %:rd r@gr)delrc acid, mucic
acid, pdmdid &did) garitathedzreeidesuceanit adid, tatarié sgid, Sdrowdlan dcid 2R ke like, preferably
hyd,e,gﬁlgrrgtam%mg,qg,yag,g%s08 PCT/ 1 B2007/ 001142 -11

pr efera sto

D DRSS Aot e e dpst g oirg o s pnaggg by  meta
ion, erge ao elkalimoesta iosyaniieline cadsion jongreahimyifunhion;ioecaptirates witBgn organic base
such BD&hdneEmRE, didifanSBRR, tr@h&@iéﬁi|ﬁ%9tr&ﬁetr%&ﬁr%0mn{eﬂwylblh§amrne and the like.

ef f"sﬁarmaceuf: Pyt aaﬁ(é/t%rlita a r%%%p 8r 'rch V%ntt" ra%{s tg an dner% ?ubst{:mce added to a

expressi ng
Pha@éaﬁelﬁea'acoewaﬁ@e fonfugtiear| fa%lﬁq;ﬁcﬁdvrwé;tratpﬁ thh% CE’QPQH“% Fxampigs, without
limi@atdn| ofickgipi@its igciude alciim aarbdnategealcium ghlagphita)vari@us sugars @l types of starch,

celll‘ﬁ% rr\}%\;eg g%r gr"fltv%e"i’a!bletyrly %blﬁ&hyﬁeﬂéb S dr-ﬂgﬁg‘ rb'ra‘ﬂlulglﬁrgfagénts lubricants,
ser effecC

ving o ng suc are wel'l - known
bindefsadigjptpar lﬁgﬁg%‘?a?ﬁﬁjlﬂee fhe catalytic activity of c- I\/let
mayA tpbarotaseiticat dontmpsitiet eefars toi anyixtuteeof ope e roere ghiheinempplunds described

herdd) O§.p rbﬂﬁs‘ldlo@kél@”a&feptéblé %%etthéfgﬂf eG/ltH Ether therlmcﬂh @MOMMS such as
phy%?eloqrcﬁi/ %cc(e);?t%b‘?e 8 rller? arhdc a)B%ﬂ St Ce%rgpo Pf g 8rarr%aceu%rcalsgo%qposrtron is to
facifisia Agmieisiration Qfﬁ@ampqunwtaaprgamsm of a cell phenotype are

cel As wed @erei e Iphgliamylchlly seedplable Larigt edfdré @rfitanan or dilkdt that does not
cauge £'§rﬁfrc§rﬁtirr't§ﬁdnqg an 8@5&.&# Hid &lo\éﬁlnot a@%@&& %' &olog@gldactrvrty and properties of

upt a use. henot ypi ¢
the BMF'QEWQF?WP% are neasurabl e by techniques
vel Thekerowimethod't defersao tmangers, means, déchtinuediang ppazduree fdr accomplishing a

grvern%s‘iirrﬁzluﬁﬂg %upﬁﬂt }frﬁﬁ’éattb dibst fahndA, Aidanst @cﬁhrq@reé\@h ﬂr&e&res either known

to, %H%iglgygéﬁe %063 gog\ 5 rﬂanrr?grs mea,rr/é,siec%% tag% proceduref by practltroners of the
chemicalng@reackyinal gridrsicglsbiochemipg apgmediagl Qfﬁe i nteraction of
t heagnebdieadin, Henétmngho@adtioi@F "matdilfting' rifeis tCHRe atem@tionfoB Sk catalytic activity

of c- l\?eﬁ elh garﬂ%%&dﬁ%&r‘%@?@% eda%fr‘\faﬁo%so? %e]cétafli/‘pﬁqéc)ﬂ(\ﬂtg oﬂ: M@P preferably the

partner co
actryaégwrtrnhrbptrﬁn e trdabntic agyyiy oaﬁaﬁtg%eperﬁirqgwg theéuqueptﬁporb?f the com pound or
saltmcr Whitdh cthdet iseotp@be ors ingra atefdrabiynisel ingibitianof thAsatalgte chetivity aficiMet.

admeriérﬁrt '@6ntac§?ﬁg" a@qwdrhb%hrréﬁersQB brrrfgﬁr&}:rc%mb&mﬁ R€this invention and c-Met

togetr?ev E‘rﬁ“F%ﬁ mapne{)%atg{g% ﬁoﬂpﬁﬁ'@ecﬁf‘ ia&%g? thg § '8§ aﬁrvﬁ%& c-Met, either directly, i.e.,
by iteratting mitngrMat itselfrpoindidctiyri.es Y intersting itk anathee mplegie anovhigh the catalytic
organi smfor the purpose of prevention or treatnment of
a c-Met-related disorder. 20 The terns "abnormal cell
grow h" and "hyperproliferative disorder" are used
i nterchangeably in this application. "Abnornal cell
grom h", as used herein, refers to cell growth that is
|ndependent of nor rral regul atory nmechanisns (e.qg.,

o e
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Preferably, the alkyl group has 1 to 20 carbon atons

(whenever a nunerical range; e.g., "1-20", is stated
wheeai1s2308t neans that the group, in this caseP€T#EB2007/001142

al kyl group, may contain 1 carbon atom 2 carbon

atons, 3 35 carbon atons, etc. up to and including 20

carbon atons). Mre preferabl; it is a nediumsize

al kyl having 1 to 10 carbon atons. Mst preferably,

A Lt . - Ih .
actlwtﬁl *(ISMgt |é Edeﬁ! %% Ecﬁ‘bécp%t lﬁn b% agrr: nsug énta\%it? [TFeé, dn asﬁé trl]Jbe, a petri
dishagyj Hsethrﬁt u"t % st t@&cwr\&ae%ﬁav {ipire FHARIMPRUNE B¢ &Ml i mew énvolve whole
cell ICelsonay alsb pdlimainciiret biygrewl ie ctlieditdrs disheh ahdgatacted Wi @pound in that

envir t: In T}Me)& th%f a p%compoﬁmfect a Nﬁgt rellgjeg’lalisorder i.e., the

S
‘CS%Q%&'PB%H%C‘”‘”%R%B% e b%%‘?“f’[“iﬁ’s? B%?’WFG °féﬁec%?mawg9? In vjyg with more
comirless dvingaergansmg-is hteowiadbeangklls dstdhiteccigdpismy multigle Imethods exist, and are

well B th W&e KON I td dey {o, el @MWBHin &:Jnlé@t‘Wﬁ'u ithel cOMBEuUnad i’ﬁMWAg; but not limited

{o, retcgl r01§2§%§a#%/ Ier%%otoaw %Qr%t necar |er% %X U gal kyl
Olw? f %fnero n|S RANG R canbe

[ nd@p‘é‘i"ﬂié [syt0|.proqe|dw9$ per&rm%ﬁ i an ﬂﬁ@‘%leﬁ‘“@ﬂm%t sugfy as, e.g., without
limitation] in Bdast hiee 6rl¢0|tuF&3ﬁedimbS'hé skurtecedmsamm Lh&érﬂgelnhat for example, isolated c-

Met(rﬁg‘%k’cm(tﬁbg n I‘h(aq?@u[ato l% V‘eromnt A(t% % @)l&ed cell may be

, oxycar bonyl,  am nocar
confgelpe ity medyiafor i ap |"W§r° eﬁY' pmenk| koxy, - OCF3, aryI oxy,

C( GsNsd lmrenh éib evdaefpis to Rbcederas peefotrjedalitkip b liomg @ganism such as, without
hml’daﬁonoa Rouse, raﬂaklﬂ@b(ﬂgulafeeéo@ﬁ)@ eﬁ@neaﬁbrélﬁé Bhie] f@hney iFriafeddr AGMan.

ke et et el PR ol e st .

- undgrastifiy oh A\PTenepMEIONlyeRUet-aqivit of Hielsdiet calpiisracidiniA i-Mirhmelated disorder”

alscefefsas albnditioh WRerathé@Nydy tBrOtRatbRm tHe jee FHat Sraduaedc-REDRECh, in turn,
Pfoﬁ%&e‘cﬂeM&rtha?hé’%Wc %@éd or ﬁ&ga%sed% st patalflﬁ%gtlvrty Is stated

case the
al Q%ﬁ??r°pr5‘|‘eo‘ii‘ﬁ?'yt'?rﬁ‘§“"b’c9ﬁ‘f A a%thEéﬁ’SH'bﬂf SHPBid) c-Met expipgsigR in cells which
norraglig i ,noeexpressip-Mety (@nuicrezset wdieah gx2€ssioardading &t onvehted vl groliferation,

diffdP&r@btBh @Rd/oF: grovith, ich (Q) J@Qbé&@cﬁ\h& %xﬁé&é%ﬁ]yeadﬂ&toh@waﬂgd dbd@ons in cell

proli ‘Tr?f'gﬁf%gﬁgkﬁtt'?{ba'ﬁ/of %ro%th pé\febschv'&t z% kﬂeg)e%ﬁg? 8' er awh{uqq%cbntof the gene
encpqingi & erMieloer, Presfuctien loé Ayevelnf Gufns aptivisl witkeh @nm@@@ﬁwth apell proliferation,
diffepditlatdn Bkd/& Rydwth Bikdider TRt i€lak &RYIEveDs QkEIC-RBYindd&ases, the severity of one or

morg ng%{ i éy éf@ﬂs% tﬁenéelﬂm§r:3 & eo e?qb e\ﬁé‘éﬁ LEUQSatcfn}tV egf co%?sghthe converse,

group 1
hefG FETAY |°9°%ee<|>fémr%amwm Ha sttaﬁﬁ d'sowom%saﬁe as @meve' of the c-Met
activitC@R€ases: OCOR' , -CONRR' , -RNCOR, -NRR, -CN, - NO2,
CE% use@ﬁ%rem tﬁg%rms *‘t%@g R'treatm %mreathQZMma method of allewatmg or

abrqg_a{!'lg(r:azcg |r'>{ed@te:dhciNEu%§Eng§ and RL smttg&cg%tbsg 1ioms S\Rﬁyn%egard pgrtlcularly to
canegfirtrse NS [siowtyrmegh kit the| llmpeegqnmewﬂn lndlvomelraffacttmm a cancer will be
incré346d raakytle, or MGk BidlsjrinierhLof thl QlsBas MYk r@ﬂ&dar yl.

V\helrh? lte'?rHF% ?a'ﬁgﬁm I;‘e“?s 8 Ey |R/%ﬁ entt rc%mg?sefiA*aK%I yt one ce(ﬁflg |lV§lg organism can

an a rocar

be %?éi"w&?n%cfaf %Wpér? e gtsarpotic C?lhqﬂaa EPTPRXSS :aam?tj@wal -dhapigferred aspect,
the trigansohie d malaian InGr pagtip ahriy@reger@d pspebtaitié mMgmaAtl id £ Bstan®@aig.

carfg ﬂarrﬁ atﬁQQﬂeuEJa ef@ctEQ quount" BE @%e(a Ta8RInYereds RS MM lof the compound

v B yich rs@%é'f‘{q <Gma XS WEP ! e SIP g de dsorter ban
treamhdn rdrférenog rtco)thlp treatmenthuf sancerse thiefagelditddy afjdctigraoopnt refens to that amount

whidhQHak Sebfrdet %@(1P%u@ﬁgotﬂ§ sizeof thAURBN (ﬂqrmmn (‘?ﬁa@ IS H&Nlﬁgoto some extent,

oG R CTEL B TSP Ch VRIS S Rt A3 b e ocen
Most preferably, it is alower alkynyl having 2 to 6
carbon atons. Exanples, wthout limtation, of
al kynyl groups include 1-propynyl, 1- and 2-butynyl,
etc. The al kynyl group may be substituted or
unsubstituted. Wien substituted, each substituent
group is preferably one or nore 25 individually
sel ect ed fron1ha|ogen -hydroxy, COR COOR

NN TSN g~
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| ower al kenyl, | ower al kynyl, cycloal kyl,

heteroalicycle, heteroaryl and aryl. Werein R and R
wae@7dafBosed herein. WO 2007/132308 PCT/ | B200F¢ D0B20672001142

-13 An "aryl" group refers to an all-carbon nonocyclic

or fused-ring polycyclic (i.e., rings which share

adj acent pairs of carbon atoik) groups having a

conpl etely conjugated pi-electron system Preferably,
prefergtﬁ%sgt?ﬂg)}/ng) t%ﬁlgfpz?\ﬂﬁ%nglgro E{gﬁellev%gjtg f‘%?er %gelﬂt @% %Fg?er%lbﬂ/ ellmlnaéng) one or
morg, yEPIgFIeeRsACiate WYHPPSANEFTy| and ant hracenyl . The aryl

gr @y pPmonlyridgisSudast ebserviegl orodeteatirgLibis éffebiudf @dntactMie &l cdmpound with a cell

exprasiiRitd 4. MEteqhe @o@&beds&%{ebé@&f%gt GhdR dh%g@rlﬁéﬁrpﬂgogy EMPthe catalytic
actw&-ﬁ{m K/le sel eCt e Fa\{?c-M%xgé ura Npﬁngy paﬂm Techmques for

obserfi@@or de@FBg su@Réffects ell kn@®@ARthe artS@ZéRimple thE CatIRIR gctivity of c-Met
mayltd |o@§éﬂfe9 @?&@termmm or a‘ﬁ%ﬁiﬁtloﬂﬂfo%bllﬂéilon oPa f‘aﬁfeplﬁa&lule
N Qé %np(ot)ipe reite t? &%ro%”}é WgPe ﬁml%% ﬁ%cc?erlll owe}lé %rsiﬁ lﬁ ?g:cal function of

n| um
the é@'l:Pfoh%SR‘yIExaﬁe*?%r\fdtﬁPtitdWPt@n ofhetcel phanlPnAE %?ﬂlwze cell growth, cell
prolitdfetitie i call Riferattiafdn, adiiesudl@bl, Bgptobier &id mutridf uﬁ&kéJSﬁtduse Such phenotypic

chargaér%h&’ar@megg%ﬁe %Wnlquwwﬂngﬁflﬁﬁgaﬁo a nonocycl i C

one re atons sel ect

group havi n
Pr dnal brBgeEh P EET g POYPRIEr R BHES By gl el Natural bining

- partsas $anmplapiatrdie in lpepagating ssigneliad cviet-s edisied,dignalgraossostion process. A change

in the edradtieH é?@hemaﬂhall t‘{ndﬁ@)%ﬁf@r Ritheiner c@ﬁ‘ﬁmgme&rltﬁéﬁ&%mﬁésed or decreased

congFatRiStiechusiat Uuy shrecss i B B Ayt B oFHvAE Rignoe n e
ab""é(lofc Wptte mpdiaie ganayeangdustiaabl e groups that are not
comsesgl h‘ﬁé&d "dAphinisfe dr PaseHistratbn” defersatl theldeBry of &€ompound or salt of the

presgﬁtlrﬁlFrq@Fn }5 of9l géjrma%ﬁcaﬁco&@g}fﬂ‘oﬁtcﬁty n:r?g?aﬂéo“%@tgn%%r salt of this invention to an

ectron system er oar

Aorgag&sedﬁ e et oo e el bR Metrs Al isarcest typl cal

nobe fechs ‘@bnomed| eelicmawih” agd tyxesorélifecdtiveldisordatitareawsed intatchangeably in this
ppllchti¥ht ed to: OOO0O pyrrole furan thiophene pyrazole

im, rro furan t hi ophenyl) . .

( py/?b rérr%f c?ll( gerh aa% L?s)eﬂg )here Yegr%io .gelll\é)ro@%)tha;tla\f (n?ep(eﬂfient of normal
regyladqsk MeeheRisrak@goloss plrontact inpiitien) tindluging thelabrormalJrawth ef noimal cells and
the Qrovetd oRZDbiyra) cefi@ X BraDhstldes, (HuBio hit liaded t)zﬂ the éErB}nt'FhI @odin)of: (1) tumor cells

(tum'\fsi%gtﬁﬁeﬁ #%ﬁln?ghgnfnt ggreig(&q %.0 gg%a?e% Rfs oncouaw Num'c}l' 4\Ills both benign

and TaEﬁE’Q"tZ'n whigh the 8p%prot(elf |93acyrvafqd|aaz (5q:sylp 9f oncogenic mutatlon in another gene; (3)
benigr -aok araligr@ntdeeily of wihgr friiferative 2jséaghs dz @lhigh )aberrant Ras activation occurs.

Exa&&le@’éfﬂs@oh%e%gﬁ‘zp?cihiélra)nve Nseééleé\'aludﬂsoﬁé‘s% Bedlg bR&McChypertrophy, human

paplion{ah\{lrgs é—'ng/ anai%sltuéoms 1A161)cegna§ ceAl ga?\ngl} d@il?sglrefers to and includes the abnormal
growtty of lepllg- RotR-hehiary @h@”ﬂ)ahg{rr_antt Ingsgitiy frordi agthty yof Jthe enzyme farnesyl protein
trandidradehi a- 2, 5- di azol yl) WO 2007/132308 PCT/ |1 B2007/ 001142

14Alkyl"'_’§I\’eEfS{8 a a\tlllratec{ @\ghal\!lc ydroca'*on dnclu%ma sltralaht cham or branched chain.

Pfefﬁ?‘?‘&/ ﬁ“ieoﬁ'%erOL(PI\aﬁ hitt20carkog |a@z@|<wepe\@t eﬁwaez@wwnpe . 9., "1-20" is stated
here{(nply misatisntyek Jhe Groy, irckAiz tawglie Akphyrdup] rabyrtyhtdin 18686 atom, 2 carbon atoms, 3

carbSh RS, tetdt @ﬂjto aﬁ ﬁ%d‘ﬁﬁ;%tcegbbﬂ ﬁgmsg rl\%é? gjet%ra@ry é{ﬁg% %lﬂ alkyl having

%) nore sel ecte m hal ogen
1to Te-paepon atomsipghrreferabiyichiva owef\ﬁky hawrgm to 6 Ripon at@ygSThe alkyi group may

be susm‘tuted SARsybstitSeR N\lhen- substltuted each substituent group is preferably one or more
individually selected from halogen, -hydroxy, -COR', -COOR', -OCOR!, -CONRR', -RNCOR', -NRR', -CN,
-NQ3, -CF3 -8R, -SOR', -SO,R’, -SO,0R’, -SO,NRR!, thiocarbonyl, -RNSO,R', perfiuoroalkyl, O-carbamyl,
N-carbamyl, O-thiocarbamyl, N-thiocarbamyl, silyl, ammonium, lower alkyl, lower alkenyl, lower alkynyl,
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5 S020R , -SO02NRR , thiocarbonyl, -RNSO2R ,
per fl uoroal kyl, O carbanyl, N carbanyl,
w@aohitzases banyl , N- thiocarbanyl, silyl, amonPCiiB2007/001142
| ower al kyl, |ower al kenyl, |ower alkynyl, cycloal kyl,
heteroalicycle, heteroaryl and aryl. Werein R and R
ar e defi ned herein. A "het er & | cycl ic ring" or
"heteroalicycle" or "heterocyclic" or heterocycle"

cyclc‘f‘ér kgluﬁetérggllgfc% ﬁe?er@aryl gl}?ﬂ%ﬁ 3I"\‘%nlfdcl‘:{ QJn%E H]dgp?e%hghgy f—l rbllJy I;merein alkyl
or ot MR b3 Hjesh SUOSHEH M HAPSRMACHII T (OTHECORI A é%HW" KEH.0COR"
alkogyabrtorgt, etylapcrahyg, oarhiaacarbomyd mmeml&;yﬂoub\beadybmﬂ@xy( i-O6Fs, aryloxy,
cofd, bt r?étéra/arw@@meai aRy mré-rpvmy@@ elt ggt : gﬂg:ygﬁg not
L MIEL RN R——
including 8traight gham; grm;chemmmr cxcliofroyngihpyihd & leaght ane géreeh-carbon double bond.

Preer@bl?rtﬁ@lalké}Mpérbtfp h@rzow@ daﬂb@h uides (Whtnedk & diReridal fahgee@ g. "2-20", is
hi.arane_azi ”(am ne

statedohetrem e TP%I s(t?\at %e aqzoup1 thls C se%e'ﬁllt(enyl oqfroulp may ({on

atane I ne OXl ran rP n atoms, 3
carbpk RiogSafis | UpP tp 429 inFleringy40) carken @{ogﬁMIV)orq @rﬁf,e@pla,”yqs)a medlum size alkenyl
havif@Z @t 10ciamgh htofh . eMdselryfelaiay, utrsaanwér alkSnyNndving 2Go €34hdn atoms. Examples,

thh&d’:r"ilr% yﬁj roPLl nW{:{j&E? m&{clef Pﬁrb%‘nyg 5 5%&)4@[ %?yﬁ?enalkenyl group may be

tetra |op

SUbS(fBWr mﬂj?ﬁy‘u ed( {/\@F? SH ?"E? yp%ﬁyq stltuent group is preferably one or more
mdl\(otuefb'rsallagteh‘fannhhqbqwn ahwtoyy -GORY -SOCRN-GTUBGECONRK, -BSDOR', SRR, CN, -

NO,0-CB;, -BR PSORALEBRL. s@dk'O)S@EN‘RFi tﬂao@mwﬂ ﬁﬂ@ozﬁD bOR K, O-carbamy,
N- ca(rkiaméyi:l 6 Qlio%ar%am)yf FN t?n Proﬁfbﬁﬁ%l SIM/ Sn}'ntvilurﬂ ?éYv? %{h)ﬂw)er T‘\f‘eﬂyl lower alkynyl,
cyclgay, merwngclewq@rw anel 99 Wherping3 andHy' aw@eweé pereie

t hl"Elmmelraarepam alipiati¢ PiyPesatah megling &il leéstac;hat dart@Rhrbon triple bond,
incl%%é%r?%%% 8%"8 1@{9%@%%%0 Oﬁéﬁ%@%ﬂ%}wqﬁ@ ﬁgaggtxoég g%’rgtgn-carbon trl';')Ie bc:nd
Prefgrapy. d&%%"fﬁ"&%% s 218,20 £7BFRALME (ISAPYER FEPERES! range; o9, 220", I
statgdlhefsind iitoregmathet Yhe(dtqui- ot base plaenzikynyl (atqud- maaconma yérpon atoms, 3
carbor: ameﬂ' ét@'@ﬁ@@w )nclucHx 0 &arthdn aNﬁh \iole &ekmb@a@ BRANEium size alkynyl

havn@(%%jo cgr%g? atgraF tl\id[ﬂ pée 5rg§¥ Ilté%o f {}% naék&Pyl paé/{ng g%o Q cargon) atoms. Examples,
withei iaitagier, iof glleinylcoreyp® inpladei PRy, 1- 1504 2&ktEyh 6te. Thendlkyed group may be
subdtifited & GAsUbstitute@:’ Whan 4ulbtifayed! @achHsupsti@ht group is preferably one or more

|nd|v?d§§|£¥‘lg@%§9cf 1‘?0:1?5%_@%5 atgfd%}?g R{%@gcgoﬁy -OCOR, -CONRR -RNCOR, -NRR', -CN, -
SRASORS SRl 500K P t@oqaaoménw?%%yp?%w@lkw O-carbamyl
-ceftbamyB (Bthbembm’ryymtblpgarbadwlnenyl ammonium, lower alkyl, lower alkenyl, lower alkynyl,

cyclc(alkyylzhe'feréall&%fer RISH; %rdrﬂ 'Vﬂ)él‘e}n R and R’ are defined herein.

( 2c;?c’lo6alkyl or anh'%f:i cyc9| roup ref%rs) to an all-carbon monocyclic or fused ring (i.e., rings
which share an adjacent pair of carbon atoms) group wherein one of more of the rings does not have a
completely conjugated pi-electron system. Preferably, the cycloalkyl group has from 3-8 carbon atoms in
the ring(s). Examples, without limitation, of cycloalkyl groups are cyclopropane, cyclobutane, cyclopentane,
cyclopentene, cyclohexane, adamantane, cyclohexadiene, cycloheptane and, cycloheptatriene. A
cycloalkyl group may be substituted or unsubstituted. When substituted, each substituent group is
preferably one or more individually selected from halogen, -hydroxy, -COR', -COOR', -OCOR', -CONRR', -
RNCOR', -NRR', -CN, -NQ,, -CF;, -SR', -SOR’, -SO,R’, -S0,0R’, -SO,NRR', thiocarbonyl, -RNSO,R’,
perfluoroalkyl, O-carbamyl, N-carbamyl, O-thiocarbamyl, N-thiocarbamyl, silyl, ammonium, lower alkyl,

lower alkenyl, lower alkynyl, cycloalkyl, heteroalicycle, heteroaryl and aryl. Wherein R and R' are defined
herein.
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5 The foregoi ng groups, as derived fromthe conpounds
|isted above, may be C-attached or N attached where

WG a@/183090ssi bl e. For instance, a group deri vEdI/iB200m/001142
pyrrole may be pyrrol-1-yl (N-attached) or
pyrrol -3-yl (C-attached). The heteroalicyclic ring may
be substituted or unsubstitui®d. The heteroalicydic
ring may contain one or nore oxo groups, \Wen

Su*ﬁltét Utr%u;i reterﬁeto %bj gﬁgaﬁéoﬁtwﬁ)ﬂo&&ﬁ%‘#ﬁgd rlln% P L& I%r(?eb which share

one
adjocgaEpaIs of @mmomsx RAEEFEVIN SRRRPIISY e G RED:lecEnysien (Freferably, the
aryl Gidup has3 6 to-13@2MRon atolBOR@R rong(SOBMRIBles, Withb@aimitdion ek aryl groups are

phe%ﬁl\lﬁgﬁ%lengp%dr gM%%&Ik%e a@ng%[lpw tfe %bgtﬂﬂtpdawlun?ubstituted When

noni u
subsétuke}gi eacp 6‘%)9@3“ tsﬁl g(rgwp prefeamron ?TM?/F ecteg Pla%ant)mdroxy alkoxy, aryloxy, -
CORie€OPBalVCYR| €ONREL, eRNCOR/| -NRRU -G, yNO;, Ve -€Rh -FORINGOR', -SO,0R, -
SOZRRQ dlﬁﬁbeﬁ‘&ﬂylhe—hﬂlsﬁgl?' pe@ﬂ&o%lﬂbéfcgﬂam l, N- carbamyl O-thiocarbamyl, N-

thlocag;lg—s@yl asl{lyléc%m ?nélbné Iﬁ\geh B;? IP\OI\% gEeé\elng Iaﬁ%ny\ Cc?ycloa%wp uH%teroalu';ycle
heteFpafybang &Ivi- W‘@fﬂ"‘o‘* #ddtipre definedhaseit.l y bonded to each ot her
t hrAg ugdY iferéin, BCh&erbdrMUgralipQsfe® o a Mond2@siit) groddkavidg & the ring one or more

ato %@t@@ q’o:ﬂ et‘lltﬁ §r&ﬁ>| &oﬂy &Ihé Gt rﬁtl;o@ 8@%0\9/1% &ﬂ%u\nrmth the %VISO that heteroaryl

eteroall cycC
groups, gongining gy ‘E‘?téll"‘? @g?'Pﬁ@'g aﬁﬁ&‘aerﬁ%‘“ss ¥t 38t UPe §- pr and the like, are not
contemgiatisityi theudresdntarsredief. | Oreschf eldioarg skill'it-Hae ent wi recyanize ofistabk groups that are

not cJﬂ@FnElﬁt@@ b #6 Irfentibre frﬁa[edﬁltﬁnothlé‘ hété’réé?ﬁ gFohﬁ‘Qas(a‘ coﬁlpleteﬁl'c&%ated pi-electron
i ) AP RS

hetegpagyLgrovedingidst bubgre oft limtadiieygen, oxygen and sul fur and,
in addi tion, having a conpletely conjugated
pi - getron system (i.e.- aromatic het e obi cycl i c) 20

or o or nore doubl e bonds g hat does create
Ie er conj ed pi- tecyron sys@ Wi th t
200 2308 PCT 2007/ 001 16 pro o t hat

hetgteilbi cycl i crugdnoups conhgpiehdig hi ghyszdinst abl amldazole
het@yrodt)om ar r dwrgetrent s, @irpheras 0- 0 (p)@azﬁtylj) andintidegolyl)
I|ke are not contenplated by the present inventi on

One ordi nary @kl Il in thgart wll rgcognl ze
uns abTNe gr oup h/t are n(g d:lonterrpl by the
i nve on. Pref ply, the er obi cycH-g group N

CoRb@kdls from (8-40 ring @i The hghsgyebi cycl ﬁg-tnazole

ri (gxavayl) be sulpsddolyyt ed ofisotiasdMyst i t utreolyThe (1,2,3-triazolyl)

heterobicyclic ring may 5 contain one or nore o0xo

grouge. Exanpl es of §U|table fused 6|ng aromatic 0

het €r ohi cyclic groyps “Noncl ude, but e not |inm tNéd N
ol

to: 9 N INNH { benzof ur an ot hi ophene \——//

i ndql nzi m dagale; gindazol e nyl) 4.oxa-
( ble;nqzqq tgaggj%gphenym )oxa( P Béﬁkdéﬂ ) (b 1%9?%&1&%%15 (11 ot;(;a2255dé?§;c'>?yl)
(i ndazolyl) (:::C N\ HHHHbenzotrlazoIe

pyrrct%o[ZSb]pyrldléte pyrrolo[23§]pyr|d|ne S
[3,2-c]pyri \eN (benzotri gZotyl)

pyr
(py&i o[ 2, 3- b]pyrl yI) (pyrrol __/3 c]pyrltﬂ ny\)_/
(1p lea}gfé 2- C] e

iy IR A o) o MRS,
|n1 dazo[ 4 - C] pyrl |ne py azolo[4 3- ﬁpyrl
(pyrrol o[ 3, 2-b] pyridinyl) (imdazo[4,5-b]pyridinyl)
(i mdazo[4,5-c]pyridinyl) (pyrazol o4, 3-d] pyidinyl)
INNNNGOCNH N/N/ /N pyrazol o[ 4, 3-c] pyri di ne
pyrazol o[ 3, 4-c] pyri di ne pyrazol o[ 3, 4-b] pyri di ne
i soi ndol e (pyrazol o[ 4, 3-c] pyi di nyl)
(pyrazol o[ 3, 4-c] pyi dinyl) (pyrazol o[ 3, 4-b] pyi di nyl)
(isoindolyl) N1 N quinoline isoquinoline
gui nazol i ne qui noxal i ne pht hal azi ne.
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(qui nolinyl) (isoquinolinyl) (quinazolinyl)

(qui naxol i nyl) (phthalazinyl) 10 WO 2007/132308
w307/ 001142 -17- N &N) Nom/ H H i ndaroi/s82007/001142

purine indolizine imdazo[1l, 2-a]pyridine

I m dazo[ 1, 5-a] pyridine (indazolyl) (purinyl)

(i ndolininyl) (imdazo[1,2-albyridinyl)

(imdazo[1,5-a]pyridinyl) iN. N~N NN, ~/

pyrazol o[ 1, 5- a] pyj di ne pyrrolo[l 2- b]pyrlda2|ne

I m daze{ 1, 2-c] pyr huldlne zolo[ 1,5 Hyrldlnylw
(pyrrflq 1-2,b]p r| a2|nyl)h | l

(i m d&zd[ 1, 2- c] pyriNT di nyl) nmpl es o table f

ri hetﬁroblcycklc groupsmhqclude but are not S
||E&ﬁﬁf SrazOMONH | | ndol |ne pyrinict

| it EZ‘OOI@OH_(tetra AR ( P%gﬁﬂ{/l ) (i (‘5 cs O I nyl )(pYrBlcN\yl)

O 2, 3-Di hydr obenzof uran 1, 3-Di hydr oi sobenzofuran 1
H hgiinndBdiRited( Cack- gj'bmﬁﬁéoo@@lﬁbz Qf Héf@r@bﬁ' Jone or more selected from halogen,

3:di.h |'s ny H 1), aN, Lo, .
hydr&w CC&%, %%O% (i(?(%&s%gw@t Igl%ﬁ/é'% l%‘%épe -CF3, -SR I%éR -SO,R,
SO,0R2 -% N3 thipasrpanylatANES:R', perfivpieglidd, dhgﬁrlpﬁmybmrqq@amyl O-thiocarbamyl, N-
thiodatbadyB, syt Shmadinelr BaeH BIRY alow&y bikenyl, lower alkynyl, cycloalkyl, heteroalicycle,

haé%?éagl%Xghﬁﬂ%i@gﬁﬂ%agxk%wgﬁa%hdihydroquinazolinyl) O

2 A memp%g@ﬁgg B [hitg%lg:ﬁq?gz:qﬁngheterocychc or “heteracycle” group refers to a

mordbticRegragy idlvihd. in3thel riaxoreeor nord &oms skilduted riooputhegroad camyibing of nitrogen,
o ana QURY dith blﬁ@szrqubM dardthél Qr?&' 46! Rave one or more double bonds (i.e. partially

oxy
OXI
““é’ﬁa*@ﬂ% - B i Bl AR 1ot 0D SR L B e Preferaby,
the petbtoglisyatioreimay ¢ontajng Hromhe tont rigd Jtonh drxarspless ofi quitakiedsaturgied heteroalicyclic
grospdEhibd bitark @E MR e | S preferably one or more
sel ect ed hal ogen, thdroxy - COR, -COOR, OCCOR ,
-@NRR , sRNCOR , N- NRR - s - CZ3 S8R, -S
-BPR , -BWCR L_\.SOQNR t hi odarlbonyl |_JRNSCRR |

qiedriel uoryQahay! aer.G.ﬁé banygliandt Cakiafy/| , azetidine  tetrahydrofuran
(oiremoc ambeanyy , (Airkbyih hi @eaapmmythiatasyl) v I(azetidinyb ni (tgtrphydrofuranyl)

o)

| ower al kyl, | ower al kenyl , | ower aIkynyI cycl oal kyl ,
heteroalicycle het er oaryl and ar v%ereln R and R
ar e degu ned herein. Vb 2007/ 1323 /IBZOO@1142
-18 used herei he R groupgs on substifutents
havi WO Or nore oups on d| rent ato such
?'ah y{]&h!%ah%wmm frbigl D1 2R, A QLN AR oy RY
l¥ rodif ﬁfoﬁdquJ Spefetr ranyl) | rletrath oth|opyranyl)

exenp ary substituent -NRLOC(O NRlORll the t wo
group nay be the)sane or dlgferent MAthH respect t
eac ik

W the t 0 grou s y be th
or dlfferent th res ec to the group.
for anpl e, n(NR12R1 C»NRlZRl the two

gr QiRAdiIfERY be1,h1a%x§1arre of 4 didifi#ent  morpholine 1,4-dithiane
(piperidiny) {(1,4-dioxanyt) (1,4-oxathiany|) (morpholinyl) (1,4-dithianyl)

H H H
[N] [Nj o S N
N J O O O
H
piperazi ne 1,4-azathiane oxepane thiepane azepane
(piperazinyl) (1,4-azathianyl) (oxepanyl) (thiepanyl) (azepanyl)
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with respect to each other, and the two R13 groups may

be the sane or different with respect to each other.
wademsses the two R 12 groups nmay be the saneP@r/1B2007/001142

different wth respect to the two RL3 group. In

addition, where a single atomis substituted by nore

t han one group, the groups otfthat atom may be the

same or different. So, in -NRLOC(O NR1OR11l, the R10

and 1 on the sane (51itrogen may be _the same or 10

di §r1 nt from one~another. An "o o roup refers %
caf bon noi ety such that al kyl substi}uted by oxo
re g ro a ketone oup. A "hydr q group refe t0

an -COH group. An "al koxy" group refers to both an
-IchtlipgEpanend an - Odyoxbtbigbdopl  gr oup4-oeszabahé ned hépedithiepane
1548P% e Kbxy car bohprethispamdr s t ol1g-oxegzepa) An (1.4-dithiepany))
“am nocarbonyl” refers to a -C(ONRR;. An

"aryl oxycarbonyl " r s to-C(O M. An "aryl oxy"
group refers to both an\ -Caryl and an {Cheteroaryl

group, as defined herein. An "arylkal kyl" group refers
to -al kylaryl, where &kyl and aryl —alNe defi ned

herein. 20 An "arylsulfonyl"” group refers to a

-SQRaryl . An "al kyisuédaaayl " grougiazepbes to a

-SRal kyl . A "hetlttbiapagbaiwy| " gr Gdpdiazepasyls to a

neleRb ARl o AL e FhET BRI e, AS Bk g, HREEIBt il to

"heteroal i cycl oxy” "group refers teroalicycli

group wit teroalicyclic as d Pred herein. 25 A0
"car bonyll" grioup refers to a -=0 R An "al dehydg"
group refer 0 a carbonyl groups re Ris hydrogen~

A "thiocarbonyl” group refers to a -C(=S)-R group.

"t 3 ubahpiretdrpeear bonyl " gBauRydref2e-pyraA a Z3CC(AP-pyran
gr @updinghirr-2Hpyranyhal 0gen(s,6-8inyEras2rpyanyl) or oug2H-pyranyl)
refers to a -C(O OR groups. 30 An "O carboxyl" group
refers to a RC(O O group. A "carboxylic acid" group

refers to C-carboxyl group in ich Ris hydrogen.
A "hal o" {hal ogen" group ref o fluorine,

chl orinel| bromne or iodine. Altrihalomethyl" group
refers to~a ~CZ3 group. A "trih t hanesul f onyl "

group refers to a Z 3CS(O 2 group. 35 A
" tr2, Baktetrahydropwidifieonam dh?2 5@-timahyefopyddine a
Z3C3(}-2dtrxhydoapyridin) " sul f1i2)§ 6 tetyalopdpop\eidinyd) to a
-SO R group. A "sulfonyl” group refers. to a -S(.0O .2
gr Jﬁ% _for%?mg §_ro§m, fag ﬁig.rmeﬁgrom glﬁeo &%erro%r}da ﬁgtec{ 8b°é{e’-'§yde) C-aﬁached or N-
attachigRwparRBHSh is PARFIDINFSingtana S10ERIP dejivesl APy Rfrele miay b Ryrrol-1-yl (N-attached)
or pyrfSR3-gp( EhtEhe@lf. TH heterddiicydit rinPni b aubtlitite@bramBubsRited. $hé Reteroalicydic
: - o) P : .14
oy AN i 10 SR s o
morexelecisdiaiogRa PYSERNY O r-H0PR: LGRS “GRVRR.-ERC SR NINRR . CN. -NO,, -CZ;, -
SR',gBORIP-SO,FANSOMOR' REOMRRY thinghrborgl SUNSOpRf perfisorbalkydl O-carbamyl, N-carbamyl,
O-thREEbINRI- Ry, o), afdiln, 185 Yyl RWE! Sikdn®, Ber MRy, cycloalky,
MM ot TR, VR W A SR

TRl RRre g g 2 e R Fote g Bt St ers to a

R &('®pBNienghemdpheteroalicyelic{3-& megberehaterdalieyslic)’ greup-ré§eR to a group having
two thﬁh?beféd"kﬁtéajaﬁﬁi/?lig g s éo@él@’gﬁ b&r?ec%to‘e@% gtﬁéﬂ-!ﬂguggfé single ring atom of

'Sl . . .= Ol roup. . .
each, pr']lJ gép%%%{/e&%grgﬁ %&%For%lé:&céﬁ? 2'“?30 m(éaﬁ_bﬁ(a:n )h(e%%a&cydélﬁorwﬂ.as defined above.
Furthermore, the héteroalicyclic rings may be substituted or unsubstituted as defined above.

“Heterobicyclic” or “heterobicycle” refers to a fused ring (i.e., rings which share an adjacent pair of

atoms) group having in the ring(s) one or more atoms selected from the group consisting of nitrogen, oxygen
and sulfur and, in addition, having a completely conjugated pi-electron system (i.e.- aromatic heterobicyclic)

or one or more double bonds that does not create a completely conjugated pi-electron system, with the
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An "am noal kyl " group refers to an -al kyl NRR group.
An "al kyl am noal kyl " group refers to an

WO a00rgt323DR- al kyl group. A "di al kyl am onal kyl "PQFr/mB2p07/001142
refers to an -al kyl N-(al kyl )2 group. A "perfluoroal kyl
group” refers to an al kyl group where all of the
hydrogen atons have been 15'&eplaced with fluorine
atons. Conpounds that have the sanme nol ecul ar fornula

provPﬁIhamet%o%{%cili@%rgdgg cé}\?a'i‘n [grg\lﬁ@gun%%glg ﬁ&grgatgr{u alpe%ngmen% such as 0-O, 0-0-0

and Hediks, @remsl cmnltegwﬁr@pgg %Ipé%ﬁ‘ﬁ fraentiony + Orf Cfffogiima[yn'skltl methe art will recognize
unstdﬂe‘ @oupe therdre wdt cdnteaniplated byothasinvention prRxeferably, &emetbmﬂlebcllc group contains from
8—10 r%b %fo‘?r@' ﬁ%%?e?oblc ot ﬁﬁgerﬁéysﬂ%rgﬁﬁs%tukh %F ustifd b, 'merh'égrobl dyclic ring may

COI’IL?IP] 8 ormée( 09(35@3%8 xagwbé Pf SH%E@ ELEF%H% a?qn{ﬂ?cr r?q?%ncg)rézich%@ow include, but

we@mumw@pher are terned "enantioners”. Wen a conpound

a- as I c.center or exanpl |tN|s bonded
d|f ® oup pahr of mer s Ny
-o. epan oner bR char ﬁed by &N

absolute conflguratlon of |tsHasynnetr|c Hent er and |H
fWaped MygnaothéopRengnd B@d@enm n@engifnidazolsf  Calvdaze
tﬁné‘i’fﬂ)@"y')or (pzethigehearther (MOWhi ch (PREZimislagdYl e rﬁ’ﬂdéF@@

t he pIane of polarized |ight and designated as

deX otatory tatory Qs (+) orn
i soMers res ect jlvel A chilral co ound 25|ca
st Nas either IN I Vi uaI enant i nerNor as a mxfur &N

thereo A m xture contalnlng equal proportlons of
bleh@tr@ndﬁt i omer®lo%3-blayridimed a ‘byradefhB-clpwiditeur e pyrroldie2-clpyridine
(arentiazalyf or tRUIrAle2 SeiRYAdiRYY t dPvreloR: SClpmaigingk hiRyrrelol Reclpyridinyh)

phenonena of tautonerismand structural isomerism

H

Thi“sydnyent i on eptepplisses any ric or N
srutu al iso fo m and nilxt uf esyt her eof lwhi hN
esﬁ t he abi | My nodul at act|V|ty s

not limted to any on tautonerlc or structura
pyreaialie?-ployrifioe m  iMibaze(4i5rpjpgiiineo n indigdazolid atpgriinea n yyrazolo[4, 3-d]pyridine
RYFEIPS AV EinyD  dipniderqitseblpniainyli SEHHETI LS FIRYFRNAN devFAzRelt elpyidiny)

t her eof, which possess the ability to nodul ate c- Met

ack Vi and is t Hlﬂ]ted t o BQ Hne tauto LcQr
krudt ural isonﬁgzgligﬁn1 The donpbungs of thﬁi::g;:NH
i iZon may po ﬁneorrﬂ;;ji¥mmtnc ,

such conmpounds can therefore be produced as

phragblopd, Tejdkridibd?) pREzolof)4-GfyREIROT 5R4PBIB, 4WjpyAdnem Xt [4hiffle

(styhaeolewﬁ clpkittihyd)s $oyramole[8.acleyidinydt (peraxdlafay- b]bﬂl@vﬁl escC lisoptioldn
5 partlcular conpqynd |n the

¢ ClI™8 (l \N
Br R et n1n. HNn //

of qusubhear eochem quplry’hrand t he agepme at i on @rﬁno@tirer eoi soﬁhapzmel
ar®i | - knowd* P M art QeI scus8MERh chapter ™
4 of "Advanced Organic Chem stry", 4th edition J.

March, John WIley and Sons, New York, 1992). Thus,

this invention al so enconpasses any stereoi soneric

form their corresponding enantionmers (d- and |- or

(+) and (-) isomers) and diastereoners thereof, and

m xtures thereof, which 40 possess the ability to

nodul ate c-Met activity and is not limted to any one
stereoi someric form WO 2007/132308 PCT/1B2007/001142
-20 The conpounds of the Forrmula (1) may exhibit the
phenonmena of tautonerismand structural isonerism

For exanpl e, the conpounds described herein may adopt

an E or a Z configuration about a double bond or they
may be a mxture of E and Z. This invention

enconpasses any tautonmeric or structural isoneric
formand m xtures thereof which possess the ability to
nodul ate c-Met activity and is 5 not limted to any

one tautonerlc or structural I someric forn1 It IS

o " —

e T | . o s



al so exist as tautonmers, This invention relates to the
use of all such tautonmers and m xtures thereof. This

WO pwensi3e al so enconpasses pharmaceuti cal conPpOBIB20GHE1142
contai ning and nethods of treating proliferative
di sorders or abnormal cell growth through
adm ni stering prodrugs of cehpounds of the formula I
Compounds of fornmula | having free am no, am do,
hydroxy or cagboxylic groups can be 20 converted into
D 0o 0 Pr é\lncl ouryds ein an
5 eéﬁdu a>po| ep | chai nyof/ two or r \Jﬁ
(erg. ,Htmo t ree Nor fou am no acld residues is
covalently JOIned thror%h an am de oi pester aﬂﬂ153mwmme
g %mdgoof rﬁ? Alal ¢ ‘%E’ﬁ%ynﬂf‘]?%& glpyg ?‘Pd ot S-alpyridiny)
|nclude but are not limted to the 20 naturally

0 AQ0g am no aci nly des: d by three
I ynbol s and gl s cl udes 4- hygdr ogyproli ne,
hy oxVIyS|ne denosinTfe, |sodenDS|ﬁe’ 25

ppreLduy, Jlé]@/mmﬁg ne, pyRéTV2blbylidaznet a-irmbabi BRjpyrimidine

(oyeaavie[4, &alpyrdinyx yr(P)Grom‘,!thb]pymazlmyul [(imivezofichayyimitieyne,
honoserine, ornithine and nethionine sul fone.

Addi tional types of prodrugs are al so enconpassed. For

i NSRS, Of $yitahle fuged ¥ '?ﬁﬁﬂﬁmb&}‘%%@%”pé Qﬁ'”qj“eb%l FPNYATIFEY as

am des or al ky may be
derivati zed wmted to
hem succi nat &s,ph 8,
dlnethylan1noage&@tes and[ndo,,ne Iscindoline

phosphor yl oxyretrryl oxycar boftyb's, as out Tl in
Advanced Detig Del i very Re, ; 1996 )

Car bamat d proaon‘ of hy[d am

al so |ncI are cakbondt e rodr

esters ang

SRR s N N ST U T

and (acyloxy)et yI ethers wherein the acyl group may

be an al kyl ~est [ o gr oups
|nclud|ng i iff N
Carboxyll

group is an , are
al so en gqunngélgg F UGShin oq&rﬁiaﬁ’ne typs. Diﬂ]dr%quﬂ%lﬁg i bed

in J. 352wedmw¢hennmm9962d@ roquibBkalingBr el 2-gitvinx@isazdian al SO
be derivati
phosphonagA

ed as_am des, sul fonam des or
ni Of t he P10 g noie mayro

i ncor por at e g oups i ncl ug utj;gt li to et her,

am ne and : c acid |omalitie

art wil |34bﬂfdegzmcazr§newat t hizRcgrensd al scherremwnebee
nodi f i e@4dmdropethratend)| pr o@tceere®  conpounkdshrorn he

pr %r?éﬂtsuésﬂt\ﬂﬁﬁltth@&bst-mﬁ dJ&BEEé p%@era@one%fmoﬁ@el@&gd {R®gen, hydroxy, -

CORBLOR: TR CRENTE! A 5HaR N Ser¥os P70 L brISRET HSO:OR. -
SONRB', phiesahrinyli NRREBOIRAN pefuartdigr Oeambapyl.arNscaniriyb dO-thieparbamyl, N-

thiod¥RJaMPIY sty CarkREARAH nlg\ﬁeroglkﬁ hl@wérlnéﬂﬁéﬁyl's‘i}ﬂeara%r@HEcLybl%@@H Héteroalicycle,
n el.ow. chene r r
nerl 4G PR “@ere‘”%ﬁ??@gﬁ%?ﬁ ‘TPite/DVF b + H2N R

DI PEA YI b or NaNO2, HOAc/H20 N NH2 reflux \ R N NH2
Ra b Palladiumcoupling reactions; Re NYNN Ra Rb Re
= Alkyl and Aryl ~I | N N Various
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Br Ndiversification a iNRc RRb NRINN N Rc

NRd NN 10 HN In one aspect, this invention is
wa@lzooeassas t o a pharmaceuti cal conposition conpPCEiB2g07/001142

one or nore conpounds of Fornmula (1) or a

pharmaceutically acceptable salt thereof and a

phar maceutical ly acceptabl e'®xcipi ent. A unique

physi cal form of the free base

2- [Véhe% %se(g‘JrLeFém gQR r&ﬁb% JﬂMéﬁ vngg @LBF h&é R)g‘l:’c[ués %\ dlf?e?ent atoms,

b
st O BT BR R A B AIINR ‘?aey“adubﬁf*}eéﬁ‘f‘? BHiTepRRigpecialy, i

the pmemsmétltlfeneedl?ffé;@wﬁ R{nbe pino R grodps i nsaystieothe seme or different with
res Z@}% Sach ol QWWlsgetﬁe M%tli'mgroﬁ?s rpé?lb@‘lﬁe éle_a?r*éld? dikieref SRR r&BdRto the R

Iation Ry
ooy f sl Jot e R
with Esesm]egycp ashrpiBE, Y theyiwe RG] oy ey e HesrsiTe R @ifieipniryityespect to each
othel @ iewk 8 RN @bIRY? ffe@é mdytrnsd $avnhe( SdiffefeRiOnitht r8gpectTo e two R™ group. In

addl!lﬁ‘géﬁ%% %%éﬁ%' gt%gq%s@éy)\ge%gg&r}%fgéghe%goug tg&%g)é%Tg}%ggbm may be the
samg pr gifferory. S0, 1 PBLG(BBR "B, the RS pngRY op e ssing nirpgen maypeyipry same or
diffePddOffdnl &2308&hd?CT/ | B2007/ 001142 -22 A uni que physi cal

f OrAR« QIO g}ﬁp ey oaat c%rb%ﬁ;ll %o@ty such that alkg! substituted by oxo refers ro a ketone
2-14-( inolin-6-ylnmethyl-3H[1 ]triazol o[ 4, 5-

groum pyra2| n-5-yl)-pyrazol -1-yl]-et hanol has been made.
Tauhgred' gewzefert totaneOidomdr  X-ray di ffraction (PXRD)

patptneambnggrcmﬁwératoemmh to4na! 3naan otydiIeuIe ghoulp SasIBRHAR hérBin.

Ta l.ow., 42 below. 5 Table 2: PXRD
da?g ura onyl e ?rsm&}:g@?)f of the nesylate salt of

2- [P fmeQ}_iérbﬁ'EM' |f?f€‘f61°ﬁ FEONGR- 3H [ 1, 2,
3] tAniagiokyodrdonf Refepyto a2 OYOabA.y | ) - pyr azol 1-yl]-ethanol.

20
(Co A(n) oMaérU@p rgﬁélf%%déﬂ §1n§'a IyanE S@K)h'e@lcog@g%zg% és o@ ined herem.

17. Af‘ 2W§'§3§‘ﬂr°4'§89f%it°6a'k3’%@/? 2re§56f”‘§%'¥ﬂ aTO’@?“efgerﬁ'M 5913
717 dryigufoR® oouB Ao 7E0BEl 1 24. 9 3. 5698 503 52.2 It

IS gl §|@ls@ﬁon§sg}@,ﬁre@h¢,gtg@au()nvent ion that a corrpound
descri bed

ot HO\e Ihetgrﬁ%rﬁlgfy[; grrog% rgﬁe{s to a%etgrﬁ?rgl gfouP g/l?h hekt)?roang ?ypefl rh
di sedetesoaigyelon Q@P@éﬁi‘f@r s d? Sclipiaserticyclice? gy vith F*‘Gfema"cyc“c as defined
herdn’nst ance, a conpound or salt of this invention m ght

AF%M?&QF‘QmM\AkEr 5y(%(3(§)|Rng agents such as

fl uorour one or in further conbination
wi th PS%!W%‘”VSP prefegyto 6P?f89"y'aﬂr%‘§?l‘“’5?ffaﬁgs HYEREL such as,
Wi tAthidcadopnyl" g@tip efers tob FAFS)PYgrowd. di ne anal ogs such as

UFWA trmanel%sﬂqér@p;rmw g}&lméf&@ku mac@(w; gfb‘ﬂg a\rnel@lt Zﬁ@halég@ﬁ
US e N e

tre’% ﬂioxygfgroé’ﬁfeg%? tS% ?%’2 r°u ¢ | eukem a),
i N0 Ssrfbaxyl” aredp refers to a RC(O)O group

A "carboxylic acid" group refers to a C-carboxyi group in which R is hydrogen.
A "halo" or "halogen" group refers to fluorine, chlorine, bromine or iodine.

A "trihalomethyl" group refers to a -CZ; group.

A "trihalomethanesulfonyl" group refers to a Z3CS(0) , group.

A "trihalomethanesulfonamido” group refers to a Z;CS(0O),NR-group.

A "suifinyl" group refers to a -S(O)R group.

A "sulfonyl" group refers to a -S(O) 2R group.

An "S-suifonamido" group refers to a -S(0) ;NR-group.

An "N-Sulfonamido" group refers to a -NR-S(O)2R group.

An "O-carbamyl" group refers to a -OC(O)NRR' group.
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pi posul fan; aziridines, e.g., benzodepa, carboquone,
nmet ur edepa and uredepa; ethyl enei mnes and 15
woreaohisbases ani nes, e.g., altretam ne, PCT/IB2007/001142
triethylenenel am ne, triethyl enephosphoram de,
triethyl enet hi ophosphoram - de and
tri met hyl ol nel ami ne; and the'%itrogen nustards, e.g.,
chl oranbuci | (used in the treatnment of chronic

YRRl ‘?mrgfoangddza gag 00! obul i neri a_and

; . g osphami de (used in
t hé\{ Q'é‘ﬁ‘i%ﬂ'i‘y‘ 0%‘5@??‘3@ -§C )§% SEYnul tiple myel o,
newnhobltrabibamyl" doupasérs aRAT(S)NRVgibupan cancer, | ung
Camgeémlnéﬁ'lgtcﬂb%féry@ﬁ I\ﬁ-r‘@r érhﬁﬁﬂ@@éﬁ’sarcomi) 20

est r.amus g novembrichin, predninustine
and Erragﬁ# grﬁi{&‘?ﬂsd°?l% ﬁfﬁﬁwgri"ﬁ’e treatment of prinmary
t h(Fortieaidobgpup, refas e HIGERNR 9oup.ymphoma, Hodgki n' s

di sease Ao Bt ANOg@hGer); and triazines, e.g.,
dacp\a,rbaz,l the treatnent of soft tissue

sar cS’(m? gr?ﬁ*pgeersg)a EN roH‘[’Jound or salt of this
|n\/’eﬁ'tyl"éi?ume@ﬁtolées'@kw@tped to have a benefici al

ef faeghospifonylCaraip rerads tooa-PEA) (ORPLdRRP. ant i net abol ite
Ch%”&rﬂnﬁéaﬁ@ﬁg@h&reéﬁ%éé aRIRRR ﬁeﬁwﬁv"‘ thout |imtation,

[1c aci ana otrexate (used in the
t r &3t Aptamineald (iR r‘?f?[ﬁ}&?ﬂc%‘fyi' UREKY REHP 3,
c hav'dietsearcibraiwitigromyrefos itsarf -alkghi-(tlet:, dorupast cancer, head

and\ ARRKorsAF Sr% dp"‘r}gfe@% RN GropAlHRITR) ofatﬂéj hydrogen atoms have been
the purine anal ogs such

er| n;
rep'%%ﬁ&”ﬁ'ﬁ U8B'Ifrﬁt°r?e and t hi oguani ne which find use in the
t r €@mpeynds that hage the sangsr raeleduigt ipmiuda busdifierén the ngikre ef/aeiaigence of bonding

of tRnttddiy @ rir@ng@maitsl boHait dt6md RLEKEUE A6 terrfedCRBIAGI N thoMErs IRt Wiffer in the

arraeg{ {rfen g’f t]hew gfaFn‘s Qs n%%c%%tel %Lﬁé& '%%re%éﬁrﬁ&g'e%te'i'e%s%\grggha{t are not mirror

imaﬁgé@%gﬁ%t%gp%dqies@r% §"d5,t{]%3’? tré?g grte\%)? ﬁuﬂepmposable mirror images
of ebghmithenbiledermed Mepantiomera”. Whled b oord®undehay.an asymmddlicastiien for example, it is
bondddS& fbut drdrdie gr‘b[]p%a& P& elgntlcm&\@é boRRR, Ar?é’faht%ﬂ”e%an be characterized by

the g%glétgd%gfwra&no%ﬁ% gsymg\eglc cerger (%i i dggcngﬁcgbyttgehﬁﬁagﬁ agquencmg rules of
Cahpand Rsgloanter i the eapneefnyvhighhthe yaolactle gptater tthepplane of polarized light and
desifyRfdd ldeRforotSian Ge levattatol(QR0 s’ () & Q) ®OMBrs rédpectively). A chiral compound

can gﬂét aQ ﬂtbet ﬂdlﬁ%%&ﬂ%ﬁ%&g lég !391 )919? mgr%bf E h‘%(ture %ontammg equal proportions of

the E%wef%'stc?@gta ?f‘?fﬁ"é&'i‘t”r%emﬁ C)E‘em'E%llf‘UWu'a‘b feée,grgg o hgredtipray exhibit the
pheigncinp ah Gueakiistn aahstarciral WONSBO7 Thi8 2B86@ion encompasses any tautomeric or

strug@/ is RO 1o QAd ikturas drerdi %lbm Qégéé‘és rﬂhe :Sbﬁ“fmg %eﬁrétéi @-Met actlwty and is

cln
ot Qs S O G PRSP BB OB AT, SrapTEpeB 2 tauomeri
or stysiwatisomnericderarant Imintusgsdoareat whigfeprssess thelqbility to modulate c-Met activity and is

not |lm.e5tb&rn@eidt§t&@neri_b Br sﬂiddd:irblii@ﬁ_eti@folnge above, a conpound

or . . N Xpe . \'

e Fenaindsiy Bl TR, Hao Rl Ao B E E Bli o compouncs
can fﬂeﬁq“h epredsehratyidA (RbtpPlsiseoiscpreor at mpturssthersof. Unless indicated
othesiidss thie edcaistion br naméng of spattitulascolmpalma Xytbis S@cification and claims is intended to
mcltﬂ@tbmﬁ' lm\%u@lzéﬂgﬁtlo%rs' éﬁ@tnklﬁﬁt’és r§ce911o orgﬁl%%&-,b%waﬁ 'The methods for the

enocortica pre
cers G010 PEERTRIMALY S 3 RGP B ARETRON A HRHgEN Bhe ar (ooe
discesgioh irm€haptee 4 o hdvarsed Ptdatio Shemistot] SHi( editpn,J. Mermbiniobro MRy and Sons,
NewPYdE) el@bi) nﬁhu@ Ethid mverlili}zﬁl‘ij %I@é()élﬁlfoﬁh @s%&@ér@"b@eré‘cﬁ’déh@ﬁ’é @, their corresponding

t hyl
enar%omﬁrsg :imd l— org(f-)'e%nd (- rr)é gs Qiasﬁereomerg g\[eregé Spds P? é(gxgesr{ﬁereof which

possepLIne afvilii te modilete Cﬂiequ\ﬂtag@ '$ Pt i"bliqdécr Y Esgigeregigpmeric form.
anastrozole). 10 Finally, the conbination of a
conmpound of this invention m ght be expected to be
particularly effective in conbination with
m t oxantrone or paclitaxel for the treatnent of solid
tunor cancers or |eukem as such as, w thout
I|n1tat|on acute nyelogenous (non Iynphocytlc)
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25 May 31, 1990), WD 99/52910 (published Cct. 21,

1999), WD 99/52889 (published Cct. 21, 1999), WO
wWON0298878 ( publ i shed Jun. 17, 1999), PCT | nt er Pet/IB206H/001142

Application No. PCT/1B98/01113 (filed Jul. 21, 1998),

Eur opean Patent Application No. 99302232.1 (filed Mar.

25, 1999), Geat Britain patéht application nunber

9912961.1 (filed Jun. 3, 1999), U S. Provisional

9
Ap@lné %g}%po?l&%sl\géheggér"‘ﬂgg éﬁ?ndég %Bllé%te(ﬂ ﬁHg?g%galgijgéi %%sg and structural
iSONYBL$M. qubexag\p@(;tj‘_\e SQle%Ip%ssq?é(dlb%l??relrl gay g_@ggan E ghdyy Zg:gwflguratlon about a
douliie barieanth&ainen be Bubbdueadfi B and? 0T3S Gvértio bhcwh@absddiBny tautomeric or

stru&@ral |§09r%73 forrﬁ‘lahd fotuygg'tﬁé?eoﬂvﬁcﬁ 5&9&5@ ‘Meaébﬁ% tg' %&gﬁe l:glet activity and is

r entire rence., Preferre

ei
not 'W@ai“\‘]?ﬂeﬁ?‘{t%?eé'c Byséru‘it'i‘{alésngPFaf’mhave little or no
ac tlti iy cenjenipetadithati cag pdivis- df . the smela (i) ebdd be thetaholized byoaneymes in the

bod§ ke &@én%?nt dueehy hlin‘ﬂalﬁi HRin t erdte ANHAATOIIYNBY Sanl dd@iale M activity of c-

Metw %gta ren'qwll é ibihe scc{reeﬁtﬁﬂée pr%&%tm(?}erq e- SS F\/II\/P iOMVP_ L
NNF‘thS’f,corseoummf 1 forgia | etnérg 3gidic ATEsAR eaPRlle ofdsning lbess salts with

variddé phdiRadoRbitdly beestanks eftiols. 1Hxarhiks @ adesals indsenid Ml de.il or alkaline

earthoﬁétal%ﬁég chglgr yﬁ?éodmﬁ%n#ﬁ’o&%@i@rq sa@Nd the conpounds

recit oW N

3- [P sqepopndy &f ie pﬁ’FF‘éf"fB%&‘/?”“%’P?z’% AYENEiG Fptrs end fgralew,ayiskin different
enantbmernsydnd cdiastegoperitt fpims. affhis djventiop ireateésctoatbé ase of all optical isomers and
ster@Ns@?ﬁQrs 3t hé chrfipolihdd O B Rﬂ@&@ Wémlaﬁ BK@H&@F&U&%FEOV LA bnBmaceutical

carb

comﬁos lons ané%ﬂ Jggés o é‘ﬁ n-lleggéw inay employ or cor}{am t%em JI'he compounds of formula | may
also e[ﬂatae EU@HPrér Bmmfentm FRiptes Mg Y@ ef3llshebriguamess Anfl ovigurgsteraef.

y drmaisyimantione sk lencofPagdie @harfhaseRticat cani@xylsi Condind and methods of

treaﬂ-%dd'rﬁfé)/a%ﬁ g&rders r abnorm)al cgll I<,:{rowth throfgfho dm||n|sterin frodru?s ?}‘ campounds of

% uor o- g enox zenesu amn
the 8>r '26@779%5'3(9 op@ﬁ Igz@@ff?%w@gh?mldoznydroxy of carboxylic groups can be

.conygytedintodoragiargb.o Ryddrugs iclude doyngoumdy ahereie an amino acid residue, or a polypeptide

chaid of tﬂvé?rlgﬂoré ké{f ltflo, END X)) =RR1BZE8H AR LSOV vhizdtil 1HE thRNYA an amide or
cof o U oS Wity 8&%*’05@% B0 BT SRyPaATS e - g mino acd

resiqugs inglygenbiit grechpt Roled! t ¢headfi ndturaliyl pesuiyingrane agify commonly designated by
threS-I¢tidr Gyl afdoalph ey 4bRiEeRemns| harx)lystal Béhosire! fsddyhosine, 3-
me@[hﬁ Adu%z alﬁ 8 ngm{%ﬁ rcimﬁg 'aﬂ'ngy\&rlg)%@nhgﬁllne (I‘%Bbc %F%g I'gmoserlne

-b I
ormtﬁgqa F‘Me@o'ﬁ'ﬁ shl&pqmedkdﬂélprpaa}yppé ) pregrp%ge(g ;gg S%gqnaassed For instance, free

carblayyt grosppaan tie derivatized as amides or alky! esters. Free hydroxy groups may be derivatized
usming o[ugﬁn((llf]d‘ rfglﬂdpﬁdﬁnﬂﬁ&r}@}ﬁéﬁ)ﬂs&@ﬂé@!‘ RdabiB¥didrs, dimethylaminoacetates, and

S 1- me
ARG oo en d&ﬁ%@% B aCB Pt ey 1sse 1o, 115
Cartypyrdiecradods biydgky-ane emab gonespye dse-idcluded, as aieerborptaaidouys, sulfonate
estefs ﬂﬂlsﬂﬁfatégeﬁéﬂrg oahﬁd%x(( @ro@bﬂ ODQNQEQBQ)&Y%ydrox groups as (acyloxy)methyl and

acyEo O)g(e%hyp ers w%n emgtﬁ% ac grourg)é%y gl %ﬁ da8<yl e ejr phorfaf %u:zat:%uteda with groups
mclhﬁﬁ@%@i@) lmu*éﬁ m& LANTiRsrApd &wﬁ%qu@wdmﬂw@w oF ghere fe@ey! group is an
amirveacid-asRf Bodsskied abdve, diy dis®¥ncampbatesd. amedr(ds)of thid #peldle described in J.
Mea( AChfe,éuq{)& %GWB Xy?—'reg darplﬁr?egegalﬁl Llsoon§I aén eriva gledt gst raﬁﬁhd%gr Qulfonamldes or

-carboxylic aci roxyam

Phoim%nawé‘*e s Qféneﬁfgzpra@é@fat)'ams @ax HPeTROTalR erosreﬁ inghiding befnokipmitgd to ether,

amirecnp canbwt@ic aéll Rectiosdlitids: angi ogenesi s agents, incl udi ng
other COX-11 inhibitors and other MV inhibitors, can
al so be used in the present invention. Conpounds of
the Fornmula (1) can al so be used with signa
transduction inhibitors, such as agents 15 that can
inhibit EG-R (epidernmal growth factor receptor)
responses, such as EGFR anti bodi es, EGF anti bodi es,
and nol ecul es that are EGFR i nhi bitors; VEGF (vascul ar
endothelial growmh factor) inhibitors; and erbB2
receptor inhibitors, such as organic nol ecul es or
antlbodles t hat blnd to t he erbB2 receptor, for

s o 1 I NP1 ~  _a ~ a1 ~
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30 PCT/1B99/00797 (filed May 3, 1999), in WO 95/21613

(publ i shed Aug. 17,1995), WO 99/61422 (published Dec.
WQ2@099%308 U. S. Pat. No. 5,834,504 (issued Nov.PdDIB2007/001142

1998), WO 01/60814, WO 98/ 50356 (published Nov.

12,1998), U.S. Pat. No. 5,883,113 (issued Mar. 16,

1999), U.S. Pat. No. 5,886,620 (issued Mar. 23,

1999), U. S. Pat. No. 5,792, 783 (| ssued Aug. 11, 1998),

WD 99110349 (publi ghy AL a0 97/ 32856

publ i shed Sep. 127 I997), WO 9 Eubl I shed

Jud! hgBompfg@yyres%dggyegmg(e(nﬁ@mapg e @otgqs qj@estrugd as limiting the scope
of th& 89&)tion. WO 98/ 02438 (published Jan. 22, 1998), WO

99/ 16755 g@ Ql i/n%@%jroﬁ@rto th§ con]r;%%gas’ of ﬁﬂ%re\é\gt rr%&‘tlgl?r%:ﬁown in Scheme

1. REPEP B 2t Hisreopies e Bl iA D SR TEd g produc e
com@punds ofdheammgsiert snveiftios. dive gwprsoR f R'c RVRGENG Rilshdyintio Behems dfinglude but are

not lifitddN® tRESRBLtiteRY QREIBEY A&BIn liNVBEettiol tWitANhd Reser@finvention. Further

exerﬁélgr&n%[ehﬁ?sefgh hjrﬁﬁ tr%sc'?‘%ﬂpg nt? Igf %e nv gognﬂ%lg lé)lé.igned &ﬁe :nc?n?l%ting examples

beloynd angi ozyme, a synthetic ribozyme from Ri bozyne
(Boul der, Col 0.) and Chiromschemerryville, Calif.). 40
These and other VEGF inhibitors can be used in the
present inventi on as described herein. WO 2007/132308

QCT/M B2gp7/ 001 -25 E”Ea E}Z recept (o] I nh| bi t,gy’aﬁ, Inivid

82974@‘
h 205 (AronreEAPhar eutr c LS Ine;Namb HOAG/H,0
The Hahds, Tex., USEfuxand 2B- HLoNn), can

further nor e be corrbl ned wth a corrpound of thee For mul a
(1) for exanple thosFe dicated in WO 98/02434

(published Jan. D9/ 35146R ed Jul.
15, 1999), WO 99/ 35 i A ?hed Jul. 1%, 5 19Q9), WO
98/ 024 wq}ghé,@hed 998), WD 9 &

B‘\i’fhl\i shied Apersifidaiion 1997) VD 95119970 (publ i shed

J ,\y1995), U. S| Pat. No. 5,587,458 (i ssuecﬁra

2 , and U S. Pat. No. 5,877, 305 j

2, ¥999), which are aH—hereby- i ncor pogs

D\e\v&n in
their entireties by refrterie. ErbB2 recgpto
i nhi bitors useful in t he resent invention am Al so

|ssued

deecrl bed |

60/ rlinf efﬂeft rt‘frs |Pve(r]atlej1 grreﬁieg %@@Aﬁgacaﬁrcﬁl cEjngblél%on comprising one or more
comppungs if dieEmuIaAgbIoF caPhasmagesticalhn Accertakie Galt filieresf] apdre pharmaceutically
accepEbk8pient0 bot h of which are incorporated in their

emﬁ\' ruﬁ&qbee Sph;%?cEne 'fd?m bé{f 'Eh%f ﬁéee %8& 2;@?3 Sﬁl%ﬁ@ggﬁ%ﬁlﬁ%ﬁm 2,3]triazolo4,5-

blpyEriy PaH@Wﬁ% ﬁ éé'be*hfm' *195 ﬁ?ef"d‘&’i‘%@“'a’f?ﬁ dota ftedqpder Xgpyfiffraction (PXRD)
pattdrh &.free pase polgnaprefbrralip shopatni Tabls ;| belsv. wed Methed 42tHelow.

conpounds and substances that inhibit the erbB2
Tabledc ¥R data tviatioh éor ligred! ofthtetiree bame Gtifr(BsQwolit-Brgimety!rdbit a

11,2 (Bftr)azolé[lﬂ S@ﬁy‘rﬁi’rrd@?\}:@/ré&blhhyl]teh@ncﬂr esent invention.

unds—of ormil a can also he 1sed \Mf

ot her age%?t(g useful Pn/d%eat i ngp?fggﬁ%fﬁy . Beqk st Gy,

but ot ted 10, aggEHgS capabt Rl entancimygg

ant i TUMDT 14 MuUNe | T eSPogiass, JUCN ag4CTLA4 (CYB@EOXi C
| ynphoci t e.@nti gén 4)s.4p%1 bodi €S, apyl ot her agenis
capabl e _of5.bl ockl| ng Gr13bg; and ant20ss prol | ferabi.ve
agents sutd? as_ ot her F4A®syl| |prot €i6b0 t r ansf er age3

i nhipitor334for exand @4t he flarnes$d7? protein 235

t r ansf-eragef i nhibitord2¥escrilbed i®%he rb

cited in the "Background"” section, of U S. Pat. No,
6, 258,824 Bl. Specific CILA4 antibodi es that can be
used in the present invention include those described
20 in U S. Provisional Application No. 60/113, 647
(filed Dec. 23, 1998) which is incorporated by
reference in its entirety, however other CTLA4

anti bodi es can be used in the present invention. The
above nethod can be also be carried out in conbination

o, o o
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A precise understandi ng of the nechani sm by which the
conpounds of the invention, in particular, the

W@ o09pase3os generated in vivo fromthe conpoundBCDIB206m@001142
invention, inhibit c-Met is not required in order to
practice the present invention. However, while not
hereby bei ng bound to any pafdicul ar nechani sm or
theory, it is believed that the conpounds interact

Wi t,h ' i j e X EAl 6 i j -

200,145 SB R IR Pl o ?%t%tu'@t%ttwgé“ AR

blpyegihsy Ry azaki-wketbroaidiem ReeB; MRdRal PP HRieR daRR) dheppyder £y difrgefipn (PXRD)

patterm of mes\ies syt polfraarpiclodvit is sieownil Tiabla 8 belax SedMetheryt2ibalowi vo '
therapeutic effects through interaction with c-Met. In

Tabla@oPKRP dats fabdlation fon Fermi 1myf thetmegylate edltaf 24-B-Quinolineg-Wroethyi-ghl-

1, ztsﬁr%%ré[mebrayram ?«Yl?ﬁ%ézag - eﬂTaM?t rel ated disorder by

H C r=Yaul nLL - har nno||+| ca \/ Q‘F oct.l Voot

| nvgr‘{a gn Clry Pe? élrLT‘?nsr y5 ﬁea‘t( ?nsjﬁ&(%‘j‘

conpound ?ﬁf( )t hi s

an o
t hat

conp
adm

gdllfﬁlg T

S alB@salT a

pect Big (1S

I TIVER§ § O

@ phaf gaceu

I cals g7efposi

tron ggntarn

Ng as9.9

ound @7 this

5 | N\wEegeby on,

or a a@t th

br eof 51.6S

ni sten®sdl to 4

AN or4pdi sm f

or_t heé4pur po

5e of 100

pat i P93 c-Net relftt ed dl sordé4.1 Thi g
i rectled to5@npouphds tBA]

modul-ate PR9si gnal t ri898uct ilon by50310 af Rg-the

enzymatic activity of c-Met, thereby interfering with
t het igiaipazn atspem@ﬁtm@eavebfgpndhm compyng deserioed berpiar gryits salt, might be
combifgd WEHESR ehdribiRFHbEDIB agehtsthor tBE tr&tndrd oftthdTHidsBebSandlais6rders discussed

abO\%D %‘J %a%cg al\é%[‘np&ﬁg 'otaga(ﬁ%f ﬁ]'iSQMIttron tntr@t't] ﬁ&' H&Mm%@ (\ggtﬁ%:lmxgsagents such
as froupsiad UE@P@? o n TR BRIt i hderreror'gh % Q

preventind®dr tr
i nvehtion23-¢ thedefords

:or\fi

@HQgCagents such as,
without ipation] dttfea pyrimidihel ablegs $uaie as AF Al opbeditakdret ganditgbirgfand cytarabine, the

alkypsult‘(grtatés e.g. aﬂ{%ﬁlﬂﬁr (us@e Pﬁﬁé tr&fmd | btsch'rcfr‘l}éegrrgnh@&trc I-Ebt%nf@tlm%sulfan and
iRk e g i
methyynélaraindsng t BE- cel leiyeEdineany @@tﬁmmﬁlh@mt he taeitsoenigsphoramide,
trreth‘ﬁ’&tet@ﬁpﬁo@&l&anﬁl decratihatayiomeldrfife; AR IeChittadn mdMeky e.g., chlorambucil
(use%oF tt % 1! eaFrga Qfe%t?on%}mﬂﬂ&:ghce teﬁlkelmtcljas g# r]h?r?l magro%l?ﬁtlﬁr]tent déqarﬁi non-Hodgkin's
ymphemali FeipRheSRIEMdA e “fiﬁdeé‘eﬁte treRiesti on H%‘t?ﬁ'”ﬁo‘t’tﬁaé‘?*l Rytiple myeloma,
neutchlestpmat igeast tatcerapyariefi fcecker, ltrgatantdneWdospaerdand abatoinmyosarcomay),
estré\rhustrrrf—,h Qfog’grﬁ\ﬁgt ncf\'@r)(brgﬁn o&é&tﬂxﬁﬂteeande&rﬁaeﬁmété?d rhs@d r\@hﬁdtreatment of

t
rrwé/SthrB@ bociytS)FllsJ g’&?g‘n’lﬁ‘i%é'” sg/rrt?h%% gls gﬁr,k%g c@sgﬂs(e Pﬁvaérar& 8eltn|cer$ and triazines,
e.g.pleearbagnedused mahectieaimget ob sofit@sugissisere®d. of change in the

cellikeplide %Qio)t@@anﬂm‘] k4i06t8Kls inkEHtiore MARPbLexpBA B Savard bBREdIal effect in
con'tlbtn%rtlrc{na\%nth cﬂher anﬁmg%ﬁ? cherﬂﬁpe%epgﬁtﬁhg entS i}]ﬁghgg 'vﬁth&Eq"mSatron folic acid

anajggs, ameefneeotrerat% Kréﬂft;@ tha tfeginent At é‘i“é?ctVE"B'FPCB'F lpukgie: ipcarcinoma,
mycasif aingibdds bhdasidiangr, rasd freirneck? EanB¥hah drasieagknic drcoma) and pteropterin; and

‘the S@ﬁﬂé%%?}@&ﬁh a4 drlr’]etéﬁtof[eﬁrrﬁ@ rhtegué?lfnetm;h%h 915@%?&“&1 the treatment of acute

I nventi oh or a ogi C ept abl e salt

granuipeytig scute &vawht%t'c aﬁﬁi ﬁ[tr?ﬂ"‘e‘tr%’tulé’@y tiglsu “to a human
patA esmpoord @aalt bicthia thwentiors hghteadsol ke qxbestadde pravd @fidacious in combination

thh%fﬂ?é?%toﬁuc@ Bssel @héM'btr\%tépel;ﬁQ a&éh?s JubH 89 Attt Iﬂiﬁtﬁﬁn' Ak SinéH Mkaloids, e.g.,

V'“blﬁég'h 2']158% da tﬁ% lire?atB‘lF%?f I{»rfa%sﬁ agd qtesatratiﬁﬁ n?aétfer)at %Hstrge aad Vindesine; the
epipgdgphietofitsund., elapcside andigripeside, Riteef hich |a@g.|sgfal| in the treatment of testicular

Canﬁlaﬁ@(k@&asrs Mi'&:lﬁtaptﬂrb|ahﬁd'6tr8@héﬁ€btherap5ﬁi§ta@éhts Ray.,, daliir@iin, doxorubicin,
eprrgtfrclzrt ! ol(?me l{ 3 to treat storpacﬁtg% , lf:ﬁgbﬁeagrl a%?er anﬁﬁ}éhrﬁéatlc cancer),

dMCAVEY FaET oA TRaY T HG
oral, |ntraoral, rectal, transnucosal or intestinal
adm ni stration or int rarruscul ar, epicutaneous,

parenteral, subcutaneous, transdernal,

i ntramedul lary, intrathecal, direct intraventricular,
i ntravenous, intravitreal, intraperitoneal,

| nt ranasal I nt rarruscul ar, | nt radur aI

I 1 o o, T
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Furthernore, one may adm nister the drug in a targeted

drug delivery system for exanple, in a 5 |iposone
w@omyask3vs t h tunor-specific anti body. The | i poRBOIEBR007/001142

will be targeted to and taken up selectively by the

tunor. 10 Conposition/ Formul ati on Pharnmaceuti cal

conposi tions of the present-#hvention may be

manuf act ured by processes well known in the art,

dactlnorg%cﬁr‘ Q¥mo%lgrrr11§ Ilcgrﬁ%}ﬁelgﬁeoﬂ%ﬁe(ygédx i nge t%l %339' Vfl Q(%" esophagus and

gem@rﬁﬂay gy Oﬁgcef)eiﬁ‘é Fyanefi em@‘h?f?%ﬁ&ﬁ 8@@"‘3 BUrb phi-PIPR1apigRSe:
pr o¢ additRs tO®kheSfbons) adsoyriphghd drhsalt e thisuihvebedn BRRESEXpeddSto have a

benéfBiEl & alks%l lﬁ bcg'r}]mtlé}lq'ﬂtﬁ g@f Iaﬁ rlﬂﬁn woﬁﬁx%fﬁn &HFI@%E' gﬁeﬁnﬁggg%ubstltumd

har ma
ureqSﬁe&ﬁé\y?r%urg? e’be“alfhyfﬁ?%"l’?giﬁh"@ e ea%s%‘&??%?“??n aqreoceyiice spRpressants,
e.g.i nugitodnhe.e rdminagiutdthimide cad r hemondi el clomsadnet Leintegonistee @ch  as  the
adréfﬁ@c[oﬁm&‘i’&ﬁ&ss(@@y pleBdsRs) 9§e§t1ns I(@g Pr?}'ﬂrbkﬁkgg@sﬁerone caproate); estrogens (e.g., -

d'etWﬁh rg?el@ %‘?&?ﬂe”? n@i’n?ﬁ 635"%‘8%’7 8%&#‘?9&“%3? At ea{O%ﬁm'?e propionate; and
afOfﬁQﬁ?@éﬁtbthiﬁépchﬁéﬁn@m% -usi ng one or nore

ph)FEﬁiaW @@l @alblngtiod G @pdopbud GRtHid ﬁif/éﬁtn&ﬂmgﬁtl 56 &@ected to be particularly
effe&%gllrp &%lr%tlaf%ltlﬁ%b)lahﬂnkeﬁ é)‘é@l’té&g %tafh etaﬁjfeﬁtpof %othcli (t)urqnsor cancers or

processin

'e“k\ﬁﬁia%FPCE ah %@U&%@“%‘h%ﬁd@/é‘ﬂ@%ﬂ&‘éﬁ P?f‘ IV’F*?FBS@?) leukemia.
f orTive labévieorethcsl ae be rveleind out o porbiretiorowithea offemotherapeutic agent selected

fromPEHg gﬁéu%t dAdidiRg of HRASRNnNiteS 2818)1diRY BSentsn th%%b&lﬁé%l &uSoycle inhibitors,

enz%eﬁsﬁ‘)oésgmeﬁa? gﬁ%@ors %?{?Iglﬁ% éeesp%is?%oldglers gaé]? gorrnrgg%gr}tlgnglogemc agents
sucihergdie-2, MMP-8 sokeOX-giintibiiess erd antiraadipgens.past es, pl asters,
| OtExefgles 6 SRl CORAl RHPRAS intiGlel ‘einx.Th,a_Sa[ESNEXG\“'&lalecoxib), valdecoxib,
par%gfiﬁa}éoaeﬁa)gg %1?(?’ ?%{621 8?.%5%1@'830 énf 'urgﬁiul rrEag& {Hggyrljrrfﬂ?%%irgage inhigi%rs are described in
WO red{#s (PsBjistrd Bfis 24 pW@?)eM%PVXWﬁ (RHNEEPH M3 e 4P99) European Patent
Appbaatigralia. oV 4811t 1f @les Jaug H9If EusapsanP4tént Applinatibh dlat 9980460T2 (filed Oct.

29, Q@éb‘fﬂnbr@é/d@@? funiRhéd PG 281 1496), vﬁ@%@)o&!eﬁ@t(pub%hed Jan. 29, 1998), WO

soc by o 12 b L b i AR RS RRAL wo gy vt
Augt © 1988)p&PrAsE0ea (Rukdished ddl. 1601998k Ebopeanl RetanbiPubligtient$06,046 (published

Jul. P& NMBb4) aRirspear ataiR IPabiRbtoy 9ENBsNpUbishedeularst 19980 WeDB0/6878d (published

Mayaéjlmlélioftv(/@‘ggigébm R%nﬁé’é‘B%@Fjﬁﬁ%?%d%é%& |s%?d BXt[ 21, 1999), WO

9912265 c(pHlBNRS War 1 APSO) VT MieFga) APPIGRiST, Np- POIERRIOT TS (fied Jul. 21,
1998)aEurbpens Paterd Bbplichtioe No.0IepR282]s (fieh Mak.26, 1909)eBiteatBitadingpake@t application

nunbeFé@%g%ﬁ @quéhsJuhaiO'1§ég§ U.DiPrdvRiond %ﬁu’@&%ﬁr No HoADE 854 (filed Aug. 12, 1999),

0 sSBROHA Sasn bl B b oS8 par” N e S0 sy dan 19, 1999, ane
Eurgpaeri Bafent PRbliation 78UEGECEblighed dam. 26 T9E), Rlbef vdvichlaraiipeorioaated herein in

thelmtwe{&@@réﬂ&érﬁg a solid excipient, optionally grindi ng
t h%rearfeer?lélh}imgg afl(% ?\slwrQG |ah|§fgrs %%&eest at?%m utt% orpn)étac |V|Ff‘y thlbltlng MMP-1.

ranul es, er ad auxr |
MO'”P fPf wir &8, thctse tb%tsakeﬁw?'amh@tt JING-2 dif\@{gfeMME’t?r @@“VGU?éF% pther matrix-
met@dEro@ingdet § (iRl BIMPLN MYERF3, IMMA-AMMHA-5,INp-6, R, asP-8UgRPS 0, MMP-11,
MMfD q? laH MW 13?%585 gpecfﬁy&aﬁélg%of'mﬁw*nﬁ Qlors u@éfuﬁr‘%@ brte&lnt invention are AG-

eparati ons
334%5%@5355 L 0§?%F'&‘Hhe fqmpaungs el "h‘ﬁ%ifoﬁ‘?ﬂ’("&tl'ét st ar c h
an@-[[4dt-figro-preshedy)-sngenssutfbny ! -y elogyicarhamgylieycibpargeanintofpropionic
aCIdnEEt&X 3 1481 f|uU o%@noxﬂ%%z@?@é@foﬁ@%’nmﬁ]té"wa'bﬁ%lé[@'b PR&ane-3-carboxylic acid

hydfﬁgﬁlg)glrrannw %yr r%‘) i dE) 2(4:!349/'9)4 ﬂui)rf) balgzghyi ac?nzenesulfonyl] -3-hydroxy-3-methyl-
Pipegiding-¢aghpxdici @mgid adehexgamidy  Kéd-ADUOOOT¢DRP-BEGenesulfonylaminoltetrahydro-

PCT/ 1 B2007/ 001142 -28 added, such as cross-1|inked

pol yvinyl pyrrolidone, agar, or alginic acid. A salt

such as sodium alginate may al so be used. Dragee

cores are provided with suitable coatings. For this

pur pose, concentrated sugar solutions may be used

whi ch may optionally contain gun1arab|e talc

LI_,.I o
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may be added in these fornul ations, also. 15 For

adm ni stration by inhalation, the conpounds for use
wW@ewonsh3ng) to the present invention are convePCEIB2047/001142

delivered in the formof an aerosol spray using a

pressurized pack or a nebulizer and a suitable

propellant, e.g., without |i#tation,

di chl orodi fl uor onet hane, trichlorofl uorom ethane,

pyraﬁi '4Q:Q bQ%yPt et l-&a f W&F gﬁmne Q{[[4C@rﬂp(951 g@n%b%{ene&ﬁgﬂg 1-hydroxy-

pressuri zed aero
carberaﬁsﬂqvﬁiwua(arawol-&fﬁwca.aﬂg, & lﬁrﬁ‘rvm@e&%wg%waww'ém@@l tetrahydro-
pyraa#@ebbxylicCa@e tHydrexyamide;C &8)t 8 [%(g&ebﬂoro-fpherbxy() benzareplifenyl-amino]-tetrahydro-
pyrag %lcéﬁbbﬂlh&c Qéld Lh?@ro*ygm%g @'ﬁ '3‘&'}1 a1| [@r(4 ﬁlford le%é’twltgeﬁi rE@ﬁﬁepézél.llfonyl] 3-

nd
iy e Bl S R B uf Bty .2 {I%é£ﬁh&f&@?w@wenzenesu'fonv'l-
(1-hirnexyeadhapoyHideethyiethyixbrsinolbrepiénin ragidat delth-(F-Auorp-areantyibenkenesulfonyl}-(4-

hydr@@ﬁérﬂénﬁiyﬁt&‘idh@'ﬂepyl%n@ -yi) ah}hoﬂﬁ&d@uc' Nj egdid;ON Of-exo-3-[4- (4 chloro-phenoxy)-
benz%g&mlfényglﬁ%o]%noxg %{0390 C%S f g&:t e%t I%n)%'ll(;f d Iﬁ@o& Cémn? 3 en o :? ﬁ 4-fluoro-

pheqqagy TeanaeresyiipsEaraipRlBrarbiFol3. %\Aﬂf"ﬁaf‘ﬁr? C@ﬂ’@@’ﬂc w%&@rammnﬁeand (R) 3-[4-
(4- flﬂ'dﬂ@pmmypbyntaneﬁﬂommlrkat&hWGhlrafnGﬁ FgEboRylic 25acid  hydroxyamide;  and
pha%%&ﬁ&ﬂ/ &@éptab?ecgahgénggévé?és f :mgfiidé n oily or aqueous

vehl cl es nd con al n trng material s
s Qi GRIRIBIEE"SS A4 BRSO S GBS 46 CUGEHE imhiors, ca

alsoph asevdTbel pressat imeoigmosi t i ons for parenteral
ad moﬁip&InFj@&ﬂtIWFdrrﬁ\ﬂa Hbd:@n agéil%liéﬁd ﬁﬁ” sl-rﬂnbl%éﬁsd@éhoﬁ‘mﬂ@toﬁ such as agents

thattsc r|1l|Jn |b§ EfG(&kn]eplgermg Ogrov%\ {or recepi)t?r; resg%nses sUch as I?%I%R t’a lgodles EGF

e
antltéaglpg; \,a@d gégﬁg%ﬁ afaaliﬁl-'@emlplpl@ﬁayw (v,qscala[ aqrg]gtbgrgqsgr@mth factor) inhibitors;
and é®BR edceptorThivitarh | secH aspﬁ@hic Imoc W& ur ahtdsdiés that Bie tof thd &ryB2 receptor, for
exarﬁblxj-:‘ Sl-léﬂdféﬁ’Tﬁ@‘" Qéelﬁﬁ Io Sou?ry §$m%ncﬁsc£ aéélly @éﬂ) dEGFR inhibitors are

est'ers.suc cerid

dES(ﬁIB?CbIInI tgr gxagmlan §/1 %)5% éwBlghedA.&h e?gug}ép)n ng%pfli/gﬁﬁlm (published Apr. 9,
1998) LWPFHI2 &3S putdished dan. &R, 98R) bartddlh® it \Woi & 147,498 liesiseMah& 1998), and

suchVdub&afhd aén% u&J&@n thé5 &anmeﬂ{bn 28 HERIika hele@i um
SOor

Caré?%& r[FmtlnX ta%eél?s Sn&ciud 6rﬁ nﬁggﬁlte%f g" wﬁ?c(ional beF'S%P%% and anti-
EGFﬁ 313D Prarignen istests g@'?ﬂ@eq RaNey norledLe, URA) st adsmrounds ZD-1839
(AstfaiZericbs), BIBXPBB2{HSehtiyeAlhddlhaint) OMDX-Ae7 (MeaBHARA b Aakfle, N.J., USA), and
OLWo@QMchE ‘&rhcoegF Mﬁ&gus%%gé{foh ‘W§ Wcﬁ) %&f&mﬁfé LY RdsDSeh) and EGF

Z':ICIVGIﬂg_l I en

fusiqod it (Seragsndes- o W"{Oﬁk"éfo’gmafsa)bl e vehicle, e.g., sterile,
py rMbeserand ptber EREReThibiting hgants carsies uséhie t@mrqsemmdsntinmy al so

be i@k MiuRdre Banl disobB €brAbinde R @ SbrhpRAS of e Ro@ilae (I). VEGF inhibitors are

S| osi,tories or Lon cenenps, S , . . .
des BB Brd o Mo oS PFER GueBEL R, 2151588, B Hitprpaonay ppptcatin
PCTHBRAGO7Y (iled Mia!d%aélg%l N BEORHA1618 (Publishee Abm A AIPORY MWEH8/61422 (published
DecO£ $300j, lves) Fat evi 985 504 (iEdued NEVTPIOUTHYS), woﬁé@m W® 98/50356 (published

Novf&Ir 1'@5:% alggdPé?SNo ﬁg%éjﬂ@gésﬁé fRAY é‘t1'9gd?su s%‘m{ ?9 ? Lé&@d Mar. 23,

19500 ran et NogS, B0 0 (5280 8upGT) 150U GB1GMHD (pibiRyed Mat. 4, 1998), WO
97/3g8a60(pidkdished Ssph. y12 01997 NG ATISISEE Giublighedarun by, 190T)r AWOUSBA4DEE (published
Dec' 3111@@) QO 98/624%9'(9&9%9&1 J%F ézh?sfgsj MEEEY 6955 {5@%5}%@ fpr. 8. 1999), and WO

98/0%48’3'7 (gtm?%\eg dary ﬁ%r”llggB) oall cﬁy/al'cg ﬁﬁ%d’&ﬁ@@g‘i‘?‘% ré\?}elgﬁ% th(ellr sptlretles by reference.
Othdriexarenirsef sdme spenificeABGIF Sihoiforamselul i tizhaeseaidoikatygi el 62 (Cytran Inc. of
Kirkia§e W&I@m@\) Qaln{x )/EGNﬁohodloQQ aﬁﬁb@ﬁ@d’i‘ @%nén?e%h o, o@outﬁ%a@Francxsco Calif.;

and aR Ztqu? ynﬂ'g{'I G B%%Ynhe frfg;n &t}ome &ggfiar C%BM) arhdo énl on rﬁErtneerme Calif.).
The%@éﬁmh@ \@GFanhtmqﬁ parchesedin the peeserit isventien astdagcribed nerein
hydr ophobi ¢ conpounds of the invention is a cosol vent
system conpri si ng benzyl al cohol, a nonpol ar
surfactant, a water-m scible organic polyner and an
aqueous phase such as the VPD co-sol vent system VPD
is a solution of 3% w v benzyl alcohol, 8% wyv of the
nonpolar surfactant Polysorbate 80 and 6596m/v

P s
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hydr ophobi ¢ drugs. In addition, certain organic

sol vents such as di net hyl sul f oxi de al so nay be
wepproyso 20 al t hough often at the cost of QgPEEIB2007/001142

toxicity. Additionally, the conpounds may be delivered

usi ng a sustai ned-rel ease system such as

seni perneabl e matrices of soP¥d hydrophobic pol yners

contai ning the therapeutic agent. Various

Su%b@ZnEgﬁﬁo‘?l rﬁ@q‘@&s ﬁra's?lﬁ %gfégg %%?E \ﬁél‘i:&m 'pi%f' eaqd %d monoclonal

are wel | ose
antibgdigs AR1EY W@}eéé?% mé%;b‘%‘iﬂsé%c r?ﬁ?hev\ﬁ)é’ﬁ‘é'i‘f’al Ff‘g SISAL A} 3B-1 (Chiron), can
furtheimene isedomibaédiwieh,a comba@mas ef thévoroaappianskemple those ifidinated i WO 98/02434

(pubERE Sat B2t @99@)\’ &0 1)9/@51dé‘)(;§;bn§98d3§md15199®5‘ WO DeBBRA E@ished Jul. 15,

19953&?%%@%%% s e %4 e B Hatab BunidrBE Apr, 7. S5 g osreso

(publishathiJhli 27a11995h UnayPab MloeHiBATAs® (ssudth Beg R4 19BDeati S| Pat. No. 5,877,305
(issueQIRPS, LioGd) Swilié £ BIl RErSlSy iFBYpofIUPHekeheinSthidirt HleBesSIY refdrence. ErbB2
recegtror %%to?shéseﬁn ah'ﬁe prSsre t iRJentici%Xagé Ql%%@%s%ﬁbeg’%aﬂgl F@Vi9§na§R§pﬁcation No.

60/1 63410 8'?% r’%ﬂnzé é?%?o?m‘t 8 U-S. Papvisionsh ApRisaianaice 604 34 fled Jan. 27,1999,
botthfg\aIMh, argt iadotdoested i6 ahdirubraisstiesd Bereik &y refe@nceg dhateriB2 racedtor inhibitor
comggjnxggﬁnf’ s&‘s‘tgm:ead%scnﬁ&h %é’ ?fo%leﬁtﬁﬁecgbdf Ql)ﬁica‘u%gm SOfpattemg and U.S.

atin Oun I nventi o
provision?iagrligatizes. %ﬁﬁ?@ E%[‘I"?C\y” ds gt apiaptes “?&"Fg't (R &1PBR Freeptor, can
be usérbwithicampauddcds He Gamularthyin fapdartch vitibg atesantinyentin. t he
po%oHpMLﬁl‘dy of hﬁr%ﬁﬂlla gp&sm Q&} beEARATIIB Dtref agelst L%eﬂunm treatmg cancer,

mclumgl but nclﬂgmq? O%’g';re]nT cellﬁag'es o] en%argJ ?nﬁ a%%ltbl/r%r}fmr%une rgshnonses suclYas CTLA4

cytc{t@@g ‘ymg@c@q grémfl)eaqﬁléqd@snynd gtgqert @egta@gpa@@ ¢frdocking CTLA4; and anti-
prolifyaliv® edehBrsucteas @l fandeeyl pdteinctedhkroasd @hibiloe foabxample the farnesyl protein
trangf%%g F\an sn@és@rffb &_@%&f@l@hc\%ﬁ cﬂ?c! ﬁttﬁ% @%@'&B@ &@t%n of U.S. Pat. No,

ﬁ Fonat % ereln nitrogen atom ,
6298624 HoSestilt 64 ) BRARARSAR BT 56 2 PReSRTMBRER Mo fgse described
in Use Pexgisietk! éppiipadiamto.&0/11 5845 (filed/Bert R r1998)Mvhicthis liresrpereiad be@ference in
its emir&tiﬂ hb\k?&er?&ll%fr @W[Aﬁin@oo@i@é é‘ian be@bddSn ih8 pr\é@én@ihveatldhonpou nd

S peTi] 'éag'ovl nﬁ‘\éﬁ 08 éan eﬁeﬁ)(l;gﬁetca ne?no%q ér??%nr%)mal% wﬁﬂ (S?f%(lﬁ%] therapy, wherein the
amay ¥t 8 $PRAUNG & t?ﬁ 'iﬂ"ﬁ“&ﬁﬂ) 'f’rﬁ@m‘é’ﬁ@mﬂ“t@%ﬁ rediatiop thegagy. yefieptive in treating
the am@ tis@ReD Thé It loh@Hiytidn Gheddhly GidginBidfedi nlay thB @edtioddto Wrsdb-efficacy dose

. p r
whe ﬁa ’Ezre%olp é:g@:é h%]t)rﬁ %r Jre. %ﬁ*rp?l]’lg %pth%ao;ﬁéf& ngx)%rqg of the present
inveptss( oH) 2) , etc.). WD 2007/ 132308 PCT/ | B2007/ 001142
- 3UrectDisergfer #iministegio wiiation| thesapypesinbwoinghesant, srallihase teohniques can be

useaJﬁehe' ddmbiAStioR HRFBN lieskMéE AL AN He R8I Bt R BIRS tdnipBi of Be invention in
re contai ned in an

n
this 3?'&&”#'0” thefr?‘?yf?'é%etdeefeém'g%(ﬁalsﬁ%” 'E ®%t ended pur pose,

. énothert aspecirpioihe dvenden isfdirentedaet tthieviiseyof gemrodedstqf ¢het fremglae (1) in the
prepﬂfati@’_f @&iﬂbdﬁ@ﬁeﬁff wﬁcfPK'uE@‘hl_aﬁ ad tfi'bﬁi'@ﬁldﬂra_- did¥BgeCmediated by abnormal Met
kina§é)§c(ﬁ\:4%'l cally, a therapeutically effective anount neans

an anount of conpound effective to prevent, alleviate
or aneliorate synptons of disease or prolong the
sunndicatidns of t he subject being treated. Determi nation
of a therapeuti cal ly effective anount is wel [ within

C abllltg/ t hose skilled in 10 the ft ) N .
M ug}dgrﬂ r]d|n% ﬂfttheoxpe(thﬁ@srﬂ 83( %h“FhetBe ?:ﬂ"?@l‘@%ﬂ tge invention, in particular,
the mﬂwu@@cbeh@ated in. vivB Gromathey carapvpias od thesimvgntion, itlfikit eridetie det required in
orde®fto tp‘F&tldenthﬁrHréééﬁ‘l infdAfonl MRWBRE U\KIHIIG aﬂok Bﬁel%w %&ﬁg{ %&Jn@n@%y particular

mecgamsm or‘?he?we EIS ggﬁved dlbaénga goraéoan% él%?ra% m}h '§? Slamf) 8?'&[}% Eéwe cgtalytlc region

anlnal nodel s so as to achieve a circul ating
concentration range that includes the I C50 as
determned in cell culture (i.e., the concentration
of the test conpound which achi eves a hal f - nmaxi nmal
inhibition of c-Met 15 activity). Such informtion
can then be used to nore accurately determ ne useful
doses in hunans TOXICIty and therapeutlc efflcacy of

o o o N
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as mnimal effective concentrations (MECs). The MEC

wi Il vary for each conpound but can be estimted from
WO poovit32308 dat a, e.g., the concentrati on necessBCIR2007/001142

achi eve 50-90% i nhi bition of a kinase nmay be

ascertained using the assays descri bed herein. Dosages

necessary to achieve the MECZ84 || depend on

i ndi vi dual characteristics and route of

of C%ngﬂg §5nggobha%mésgﬁf%ﬁeﬁeﬁ§a§ﬁmw heldk BARRYR bgragss%% H45ERket as well as

ncentr at

exhibifing i ) ‘%ef%P&Ht‘Célffé‘iﬁs heughditerprieh et aM¥ethg MEC vaI ue.

Compansttas aspectiint ibentivd nelatessoer methodi®r heptiag begeveringtahablet related
dlsom@lI W ?dnﬁrﬁst&lna%mﬁergp%\ﬂﬁ’éaﬁ/ SHIONE ahBEnt IMEQ cgrgﬁou;lr&) oPR%iREntion, or a salt

z %re erably between 30-90% and

ther‘fﬂf ‘?@}%{?ﬂ“? bet ween 50-90% At present, t he

t hériagenrn asaddt of thik fneertion/tbatambainaseuti¢al qummmrcdstaimﬁg & hempound of
this TnOEHABH, 8r 4 sdBYerdRNORINIKiR PP RR BXgbReHh & Yhe HrpBTY 1 Brelddting or treating a

perday Even nore 35 preferably 25 ng/n2
CM%%}%#’ In cases of |local adm nistration or

seITéet'Wéﬂqa p"é dhasefore Hiregdedk ocgqmpeundg gt reskietenttlt &lopa rirapgduction by
affedting thdr dhgymai@ yctipt of beMdtethatigdntederipy agimthe SNEIERhEcAEddSyY c-Met. More

parti@lﬂgjrly 'Ehleergres%htoﬁ:l HEER éﬁr@@cw ddoQorhgegncgr\khlé’ha%ozﬂﬁ%teegmephﬁgiated signal

term ne e correct %e anount I nterva
tranwt?f)@a?ty“’i?ﬁ 3?)@“?’"@?74“8%5’??@8 93 Sre magy caprts deRsHpRE hyFin-a
composthed onidaxtifiingi s tlemid sompbyndghat crdvigtes th eaidigiveavtiétn tof c-Met is
anolﬂé]’ Jsb&t Sruhd ﬁ@ntn@ﬁTﬁ@metthQ%ﬁ& coht3&ing 8MB lekdr¥esmb c-i\/léﬁ\mth a compound

of ﬂ}ﬁ mngorb&é ét% P%‘g an;g moB%orlgq Ehe cs snilgst ! at % %ttrlﬂeeccl up?%nnehas on them.
Altepafivpipshe methed gaajnvolvg capesting ¢, C-%@ meeé‘s't?ﬁ'e‘ ed- Pfﬂ 'raa ¢pdlcwith a chemical
comPbund oBipe peRfredl@ibodithents Wtthe asseaﬂm\reafbn anp plomiveartd the protein for any effect

that\M’eI c%nlﬂrww h& t@rﬁ‘e Si& nQJ r\}é[}let ﬁéﬁ Eék%& Q% o][ through the use of

mstréééé‘m%uo@'%%ﬁ;sqce@%‘v%éfvoiﬁx'asmp'epa cheTeor PEFDLS 1 e groype. The change o
absdglce st ahanggac the cdlhshepaype nenitateds foe Reled@wy loe wittopt [hkalpe, a change or

abséHeé @maﬁHeQﬁi thRYeatait dctifty bﬂ'ﬂlﬁetﬂrofhe RBR1oR b Shdrdt bP4bsenEB 8 change in the
0 be acconpanied by a notice

'“*%%'368 a“{'%é”%ﬁﬂ%“’?'ﬁg‘%%ﬂ?@. her in a form prescribed by
a governnental agency regulating the manufacture, use
or sale of pharmaceuticals, which notice is reflective
of approval by the agency of the formof the

conpositions or of human or veterinary adm nistration.
Suﬁ—ﬁ@ﬁ%@*—cﬂ@%rﬁﬁg—eﬁ may be of the |abeling

approved by the U S. Food and Drug Adm nistration for

pr %e&mmwef %uaésea{ .noém.éw oa@pwyagg ohfy eéc@ply&é salt thereof, can be

sl Ry HOTB St Bl o B P v pegpons i
the foragping matergls atesaixdsiewiiyr witebleerdrriersl cicaepienislahechpipyes Jeri farmualation and
admir@rhtidh e Brugsingy heaibelaas "Hedtingtoh® RhMREdIogREl StientdiglivMzak Bblishing Co.,
Easﬁ‘sgqgl LkQsqiohi t @bl e condi tions indicated on the | abel
Rel o? treatnment of a tunor, inhibition of

angl ogeneS| s, treatnent of fibrosis, diabetes, and the

li muteaarpa_x_mmbm Compounds of the present i nventi on

can be nade according to general Methods 1-39

descri %e below. It wll be understood by those

skiTHE0E iTH1eshat Administation t may fieRydewiviRPul JiTiRien R niplReral.  rectal,
trangmugosabtor |intestital ragimindstratioh eori intvaemiseuwtan, epitutamegusb @arpwersli Ishigsutaneous,
tran&o@rn@dltlﬁtfan%@ﬁy sHab¥enR! %ire&%’l‘f@@nlr@t‘ﬂ& ﬁlﬂgleh&ég%ﬂ&ﬁre@l"‘%trapentoneal

mtraga P dntramchuYVI&f m?%d[gaﬁ 18%%eﬂ)lre§‘?w/ erl)ﬁSF| OW g?ngn Sch ITL Ttaaoculeg dmjlectlons The
prequsﬁslr%%eSPf@ﬁwnlaratm@rwla&mt@@ 174 and 175 as well as

exanples 176 and 177 are single enantioners. However,

the exact stereochem stry was not determ ned. Powder

X-ray Diffraction (PXRD): PXRD data shown in Figure 1

was col |l ected according to the 30 follow ng protocol.

A sanple (2 ng) was placed on a mcroscopic glass

sli de The san‘pl e was then pI aced |n a Di scover D8

. o N R NN S
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DMF: N, N-di net hyl f ormami de HPLC. Hi gh-perfornmance
i quid chromatography (al so known as hi gh-pressure
wO p@aiak30810 chr omat ogr aphy) WO 2007/ 132308 PCT/IB2007/001142
PCT/ 1 B2007/ 001142 -32- AcOH Acetic acid HATU:
2-(7-Aza- 1H benzotriazole-1-yl)-1,1, 3, 3-tetranet hyl uro
ni um hexaf | uor ophosphate DMZ - Di net hyl ether Et QAc:
Et hyl acetate 5 n-BuOH n-Butanol ACN : Acetonitrile

Me o ' f.oX| : .

N 92y OB AP S 5 g e
exanTie, rvwgggﬁtlw ofrtag conpppqd: dlrgztw%'sx, polig temos, <ftgd inggigpot or sustained release
formiafidn. or o- 4, 6-di m ethoxy-1, 3, 5-triazine TFA

I/gﬁh%ﬂﬁ&@,i%‘ﬁ%l ny %&rh@stlﬁthplda% a qu\leﬁe@%@%h L8 Bexample, in a

iPoSERE SRAIRS N ey B3I ROiies: NARORESR Bl i (9B o2 a5 tneeectvel
by tredliraeri on  of
6-((6-(1H pyrazol-4-yl)-[1,2,4]triazolo[4,3-b][1,2,4]t
riazin-3- yl)methyl)quinoline (0.05 g, 0.15 mml) in
DMF (2 mM) was added NaH (95% 0.007 g, 0.26 mmmol)
under nitrogen, the solution was stirred for 30 mn,
then tert-butyl

3- (%@EQEQ%L’F‘#H“%“ Oxy) azetidi ne-1-carboxyl ate (0.047

g, 0. S added, the m xture was stirred for

24 hours, purified by prep-HPLC after |yophilizing

gaRhagnesadical corifpsidors aif the peesntdnvestioh vest bermdD@Rbt(r2drby processes well
kno@iNn el art{ £g.My)mebRS ofdee88tioRd! miing, cﬁgsbl(/i!’n_f Qrah@&ting, dRebiekify, levigating,
___renpve so vgnt ! he res gune vvacg%s%ggrl Le b?v_‘_ prep- HPLC
emysgying: GRS USRS Y BRRTIE Y P I I R TR R P §Y

py riégeg)aceptical Fampasifions for 934 ip the Aisthepsiofdheresppidveption may bergrepared by
any rfeHodistipRadinkdyebut bmethodg irlute Hé Step Mediihgieh i2 assbcidith thective ingredient
Withlq;gig) c%lre'%g wg& %\ﬁ%ﬁt& ome BNnHre né"ceg\éa%gr%igr)ts. Iﬁ' I}!allfglar,Nermaceutical

comgogitogs {1 ye R 7agogrnCe Wi e present iygnfienpay by A mylalppl frcopvegjqnal manner

usingioag bmmdde pHy}inedidall Jogeritabis damiers(cOmPBing exdhich® antelliariesmdrich facilitate

prode&did égf%é/ |actﬂ7§éc@ﬁw96qﬁ3§§rﬁwﬁf)‘\gr&%ﬁi hige cdn %@{L@&}(Mﬂaﬁ&eutically. Proper
Vo . . o (A were stirred,
romispyrg aghgndiiog TR e e ngatondies”  he 1 xtur e was

st iRosags famsyinciydg takgels, [yoehes, diPEIHBN: IsespRESIPNE hglutions, capsules, patches,

syrups, elixirs, gels, powders, magmas, lozenges, ointments, creams, pastes, plasters, lotions, discs,

b
njmi

suppositories, nasal or oral sprays, aerosols and the like.

For injection, the compounds of the invention may be formulated in aqueous solutions, preferably
in physiologically compatible buffers such buffers with or without a low concentration of surfactant or
cosolvent, or physiological saline buffer. For transmucosal administration, penetrants appropriate to the
barrier to be permeated are used in the formulation. Such penetrants are generaily known in the art.

For oral administration, the compounds can be formulated by combining the active compounds
with pharmaceutically acceptable carriers well known in the art. Such carriers enable the compounds of
the invention to be formulated as tablets, pills, lozenges, dragees, capsules, liquids, gels, syrups, slurries,
suspensions and the like, for oral ingestion by a patient. Pharmaceutical preparations for aral use can be
made using a solid excipient, optionally grinding the resulting mixture, and processing the mixture of
granules, after adding other suitable auxiliaries if desired, to obtain tablets or dragee cores. Useful
excipients are, in particular, fillers such as sugars, including lactose, sucrose, mannitol, or sorbitol,
cellulose preparations such as, for example, maize starch, wheat starch, rice starch and potato starch and
other materials such as gelatin, gum tragacanth, methyl cellulose, hydroxypropylmethyl-cellulose, sodium
carboxymethylcellulose, and/or polyvinyl-pyrrolidone (PVP). If desired, disintegrating agents may be
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WO 2007/ 132308 PCT/1B2007/ 001142 -33 reaction was

conpl eted, renove solvent, the residue was purified by
wEe@pAsBLC, after |yophilizing gave a solid, P¢i/BB2007/001142

solid was dissolved in DCM (2 mM), 4N HC (1 m) was

added at rt, stirred for 6 hours, renove solvent, the

resi due was purified by prep2#t PLC to give a solid

6-((6-(1-(pi peri di n-4-yl methyl )-1 H pyrazol -

4-
addTyJ lucflm Erﬁ,gs)zlrng’gd pol @@E@Ré@ rge %%9 %{g%&g@é#wﬁglgﬁcﬁﬁ %?Hh’n%ﬁ;inate may
al80|béu'e'§thEA Br ~N N/ HZN 130C J~ N NH2 N NH2 10 '
6- lDrayEe chizs frg pioniodd withGuldbheedohtinby. Fyr taiz ipirpes?, nckn&atbdiaugar solutions

ma)//'\bén Lgéédjgﬁ Rf %%Jﬁ%a‘llyﬂ cgnt¥ ll\ ?ﬁﬁ\hgrgam QE (oéhy?:%g pyn%i?done ((:jarbopol gel,

zln-2-amn gS
polyat{nyk?r@(ﬁéypgpwd@( H‘Sgplﬂ‘ﬁ]df?éld? 1%cqpﬁ_ so@@:n uit orghaé\gtsggertt%or solvent
mixtuB6 Dylestnffsf or\pignisota msy b raddedeta dite) tebietwasdragdemoetm_gv\iqr fgentification or to
char@bt@r@le@rff@r@ﬁtcbﬁﬂﬁ‘at@ﬁshﬁﬂ@il/e &o?np@l)ndajeégst he resulting

S e}?ﬂgrﬁrﬁc%hf \1\6%1&0?]1 IRRB%NEI gaﬁlgo eL{) %0: ?ral g ﬁndﬁe‘ Wﬁ?iit cag%xl%s made of gelatin,

as wefl pogadt, sealed capsules made of gelatin and a plasticizer, such as glyceral or sorbitol. The push-fit

capuid3rcaimonidn {hg Wktve ligred@nty linBdniiytlirk Pyth aZillér@uch, & I8kit@a] MBinder such as

star§\|t11 é,mg@ ail?o@?nt é@&yfﬁﬁ%ﬂpﬁw% %g%te@hd Notidn DN NRiizdrs. BY s capsutes,

the geliy] @MpiIdE ey dissoiver qrishspersied rysulisis Tgyis: 5y .25 fafY piiveliapd paratin,
liquigi Ipdlgpsiiyizoé pipels, Fema@h&Ceapit, oediuro for IBrdocheimmono-di-or triglycerides. Stabilizers
ma ¥ in@kdtorRiuMlionBtay! ) pyrazi ne- 2, 3-di am ne (16 g, 48

?Hq%)?' admlglgr_'ql}éﬂ)% mh%???_& 8e( T?(pﬂ;‘l_rbds éﬁr gﬁma%?gr%lgg g?’ thi @re%?ﬁ invention are
conygfnieaty @h\@rqqidmﬁrg form qf an a@reepl gPeay gfsing @griesswiizedypacy or a nebulizer and a
suit@dl proelignt, 2. dviBad livediien, dlchiodlifluovetetianks) @ithidiofvdnsethane, dichlorotetra-

0Ol. ) -
ol 50 PR i B Bl sy
Provjgiiger vajvs tgeliver g atetered mount GrWéU'?Se% EREHOTST I SXaT it dglgn for use i
an thioalenadr tstiifatorooam eciopedaddducoptaining ranpogddér. mix foé theemotpoupd and a suitable

Apo“)‘g@sbageesuepgg 5Gbsk Br f4)cH. Ce bath and over a period of 1.5

v 5P PR AT R B 1 areris! et Hiar o B pER iecon o
contmuoys ipfsiora Befedlationg foe bigstios M2 ba/prepaDiqd (rung dﬁﬂl_a}le {Rem, ezt dre@mpoules or
in BliRHoNe Sdn@Rers! it bR Sdlidd PE@sentthiD ETRG | dAMpyRBNS 'hlay asiedsuch forms as

susa:{ﬁglorpsr g(%ilhtghst ategnuyg%g }gfao%hgld%q?ngﬂ#%gﬁ él@g th P% f?rrmu%ﬁrqjg materials

oronet Aane et hano
sucl 3s suppeRAigg ot aP‘l'zé}gé‘Bd’”ﬂféerﬁ'N #9e8fe was washed
setramiacaltitat covntoaitidn® farpaestesal AldRiEBtiG0inelmet dopeaue solutions of a water

sohﬂfe'f@r% QY as Nﬂ@&%ﬂltilbr{ taesra@ b MR G chRREARIuh@ta@BidMMIy QlsBdn¥ions of the

i %ratlontoa 8 ér& %C% % " faltv o N
ac lrelc’o p%L]nF? i’ng)élb(-:l péetp&re lnd:-] E))g ig veni ngvl Wll Cd’ﬁ? H%ﬁ |P%nge atty oils suc
as geQarBe gil, sP@hetic ARDaLI0 GFEBE3IRBD8s PO/ ABROOT/tiuytdrigigs, or Yraterials such as
I|poMﬁ'T-eB Oﬁquéeusq}fbdﬁbﬂ'ﬁ\hspéhglohs‘l mB cdatdid subBBhceivhich [RER@BEethe WNsddsity of the

sus;')\?_n Iﬁn ach as rrél Fﬁrno(:))( m?tlﬂ/l ?Ilulﬁe sc}rt?1 or4de(t? %ptlonallY .the sgs%/ensmn may
alsq qq@tph>$pl)ab|3 glh_zeg agﬁilgrrqgalzt@ hgt[uzpreage B mjybé{liy q%thg compounds to allow for the
preparation of highly concentrated solutions.

Alternatively, the active ingredient may be in powder form for constitution with a suitable vehicle,
e.g., sterile, pyrogen-free water, before use.

The compounds may also be formulated in rectal compositions such as suppositories or retention
enemas, using, e.g., conventional suppository bases such as cocoa butter or other glycerides.

In addition to the formulations described previously, the compounds may also be formulated as
depot preparations. Such long acting formulations may be administered by implantation (for example,
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yl) benzam de: HATU (82 ng, 0.22 mmol) was added to a
m xture of 4-(3-(quinolin-6-ylnmethyl)-3H

W 2002/13330% | azol o[ 4, 5- b] pyrazi n-5-yl ) benzoi ¢ acPdr/{B2807/001142
ng, 0.20 mml), N ,N ,N2-trinethyl ethane-1, 2-di am ne
(22 ng, 0.22 mol) and triethylamne (0.060 nL, O0.43
mol) in DMF (2.0 nL). After2%tirring for 18 hours,
the reaction was partitioned between d ich

subz%u%rngéﬁglg/ %?ﬂ%amfs%mgﬁg% kgy mté;lﬂu@% V@cﬁﬁaé§%p8¥\9%ﬂhg invention may be
forwﬁédé%ﬁwﬁwﬁ at @a*'rwa%wﬁ suitRlmpRbmere Bifverephebie ma@ﬂd%)@or instance, in

an amyisih with @ gbaarmeedicgicilglacceblabie o)t ithi iarl exalemg@tisin, ioeds dyparingly soluble
en&‘in?e édEM% SV I%ﬁatlon a S ?{ll’l? %/ soluble salt

(qlft Héﬂ - ‘”@ am nOI%BP °f“t§a'3§‘alf¥‘?’ a{%’oig‘ﬁ[*ﬂdrspfﬁ?‘ﬁﬁﬁﬁ?%ds of the

invent®nyd 3 @@plmmyabm(cﬁnﬂlpfwglg berizigl|alg ol ® ) noniviistr BotctBnt, a WBer-migcible organic
polyNer\\ any an/aqueoEs Ema@? Em:ﬁ)agﬁ;réleE CX—SNV&M Eﬂeﬁr Gbb N Sefiddon &0 wiv benzyl

alcoE'%% BW/(’ff ?’\Fﬂ r}pgl\%r Sélﬁé‘.‘?%n (H_sFrEati 8%, a{ur 697 %g v (?F Xet%yl @ L};cog%qo made up
to vejume ip|apsptttchsthangl T iroVRORe: sol,u\eqffr'ﬁy;@{qm @(ng5m53r(s@t5@f lﬁBUhluted 1:1 with a
5% adMttode iMwaBH SugBN. Naid oot §8tenl dissolvahylogBis eshpdynds well, and itself
procRH&%v# ﬁglm{g alpg?{ %&mec%ﬁmﬂn@trﬁbrﬁ lllltaﬁ iy, T@% cg;'or)ﬁ&lréro(? such@%o-solvent system

err 0O aVvia
mabeE(\(aBedoq;qgﬁﬁerqu;’_\tIng dg%{oylp%%:fo&{bﬁty@n%}%v}yﬁ?rﬁctins% Furthermore, the
ideryity Jofribt hy—ls@ltgni evoipbmests (ni=) Be verjed Ofo2&kammie] dther low-toxicity nonpolar surfactants
may2pd L4 TR Cl_lgs’oﬂﬁ{ecsoaﬁl‘echa(:lﬂ:ﬁ 493 of Qo hyTQﬁP' )yc@%y be varied, other

viosgbaiBR Jgﬁﬂefﬁm&? 22 53 00 S S e Ser sgor
polypaeqlaridenmayisylbstiiute foualextigbe. ut ed wi t h di chl or onet hane t hen
waAnedatively,n oét &livery Nstéth< Rbro hRINBRhELRN Gharvacutbal e6niRds may be

emd\@gds% érﬁés %egn@ﬁ&s dé?é‘%ﬂtkﬁéb&ne%a% égootf%rewveiy vehicles or carriers for

evap oralon he resi due was

hyd@ﬂ*?"@ﬁ&f%@r"éﬁ‘f‘f‘ﬁ"’ﬂ:ﬁ’ﬁﬂj{‘ YoA i S@N?”tse‘f%‘j"t‘ ?%ﬂma%wwlf%qeﬂso may be employed,
altheugebfﬁneat tha dostl ofindater Grisityhane to afford 6-((6-(2- 25

UQERERARN Y cérﬁio[.uqu m%] Bé'd@m}eg[lfkmg Q]se%él%ha?éfgg 38R, such as

ui noI in 7
"rtvé%% B8 o909l sornporg, pob ey %famwa(%ﬁ%%vtf gent. Various
sustaBed @Iegsechgtenqj;vﬁave% lastaplished]amq Nexy_ellg?nowrgby thosg skilled in the art.
Sus@méd feidaddtdpyinazindy: depehdingldrt-ther chemichiMmaiire) kdliade e Rbiyduads for a few

wee'ky a?s & :\%/gpﬁd'&yéa?g (%%’Q}deﬁs?f ﬁ%l‘é%%&l naQJre %tfbe( g’%lg%%}')stablhty of the

was degasse
therp Pﬁ’?”?&‘rr@%ﬂ?“‘f Fiditierel sHatrgiea ©r Pratgia SWP'WER”é“%’ bﬁ/ﬁ%‘p'f’lfeﬁnsf err ed

Vi &hs pharmgeutcal @mpositionsCi@ndiraalstl may comprise suitable solid or gel phase carriers or

exc@lei(tg 6Exlgl"n 8D of $dch tarfers b E)lc%ﬁ!s%cﬁvdé Rk B R hifieh-to, calc1um carbonate,

ui.nol i ne
caichin &h%’fppé%q?awawg?fﬁyftafiheé S AP A T ymers suoh as
pOlypt}lvl%m(ﬂlveolsl carboxylate (95 ng, 0.32 mol) and
Pd (Mbppfor 2fel B Gidd@htig (Bmpoud®s of0th® InvBWiRh Jmay TheEpriidtl 288shysiologically

acce ?a%%ega Gtg d*%{ere% dcla'fmoe 80%% (fau%r r%aﬁ/ I%Pm tﬁc'e né@éﬁv%ry c&qh%gsmvely charged

e crude reac m xt'ur e
spegigss GamniRg °§a§1§ewh'@}hthmgquum fofragthe vﬁ%twﬁlv SRErgI Al ifglde, without
limitatd ) qehtamanham@bréum adefinedi disedhidre terelhf) &alpy @ch sttt Bydiohloride, sulfate,

carﬂﬁfﬁaﬁe Wé&altef laﬁ%teb}ﬁal%&la l'éﬂana‘t"é1 Fn%l & h?()(a?e%)é n%%l@@fo%t@?ﬂl—%d;) wherein the

anol and romet hane of
mtroger( rtatgm @ithm@qr%qmmo%n) grqup is a nitrogen of the selected compound of this invention
whidH- fad , r@acBdt withath® laprjrdyribie Ecidy Baltsi im-whicly |2) enptplyrd) of ubindgivertien forms the

negét@gy %I{?eGQS&meSWIJ?iQdwnﬁmoutﬁ%atlomqheﬂ%“ﬁl) I}lot‘éﬂldﬁh cQicilm ahb IMagnes,lum
salts Ermed by the reaction of a carboxylic acid group in the compound with an appropriate base (e.g.
sodium hydroxide (NaOH), potassium hydroxide (KOH), Calcium hydroxide (Ca(OH),), etc.).
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Nx 1 DCM AN N N 15

N-(pi peridin-4-yl)-4-(3-(quinolin-6-ylnmethyl)-3H][1, 2,
W@raoritzeses o[ 4, 5- b] pyrazi n-5-yl ) benzam de: PCT/IB2007/001142

Trifluoroacetic acid (0.33 nL, 4.2 mmol) was added to

a solution of tert-butyl

4- (4-(3-(quinolin-6-ylmethyt§e-

3H[1,2,3]triazol o] 4, 5-b] pyrazi n-5-yl ) benzam do) pi peri

di ne- I -carboxylate (72 ng, 0.13 mmol) in DCM (1.0 20

m.). After 96 hours, the reaction was concentrated by

rot%&%ggevaporati on. The residue was purified by

prep-HPLC to give

N- (FRLRGEdLHD cémb’dsbuorﬂsr gu?{atﬁéq e NRE 1M1 YredBE Myénkior Fclude gmmposmons

meizyhe 85 Rireiie 4 SHBraB 0 £ B} st GoithEe busose. .

the m@Buatioq of RK apiMtyNr Ke treat@si or iweealien of RBICrelatedBlisofdeN N NN

6- (Mdfe {pcifitaiyn¥thelapbhticAlly @8&dtle dmath) mdans an amount of compound effective to
prevgr'\tgnzgn)l%\%al}% Jértagngﬁtggg Q)[mAbto!?ﬁsbo} 9|¥e[a§ez$r$?okn¥ kﬁe‘lﬁméfi lo? tﬂé’é\mj%l:t' b@ﬁg treated.

6- (RebrAipdin® of3-thprepextianly pifeqhig agiount & willpipia Merpanabifity)ofiipsp skilled in
the 3tt, pepacially ini ligkt of e detgjled Bisddsurpadvided Heretet hyl - 1H 5

' mF@ﬁgﬁlc%m ghﬁd Wy nQ th%‘*ném& ))f tﬁ@ Qvgfﬁ&:n (I’%Elhé?%)eutgalﬂy@ffectlve amount or

In acetonltrl

o BY 5 BB RO SR HEVELTIOTHES FEBEA 1 P prguisted for use i
aningll matieledsovdstih aghigve p c{r@iiatihg goneantiatioh cange thal lthlwgs the ICso as determined in

cell SMt%fée(ﬂeS 1@ conepirdtioh beh&®st cﬂﬂ@ouﬁﬂ fRitPAdnRYR. a MR aXmeN@fbition of c-Met
acthg) Eucwatforréat%ﬂ f:an tFenqaeQJléléd to {rﬁre a%%(%e%g%ilfewmmg Uée?ﬂgosgg lrn%BPans

di CTWP“@WOQ‘?éttFﬁiﬁ@”TCOefB‘?anPUﬂG PEBoYngs FRICHPRd- hergip can be determined by
staridand @aaabeeliticgl predetitirgslin 2eliTlkurésact ekpefidertal Bhipyis sezd. oy Hetgdmining the 1Cs,

and %emﬂ [%_igb‘th B%Hl@\earé g@cu@&d e)éleﬂe% ﬁéﬁf@ er% JMBL.JR ggnﬂognd Tﬁ’@&ata obtained

W Wre igsays\]%genlmﬂbstudﬁs éfﬁ lie us&d W]fg{{nﬂ @géfrange of dosage for use in
hur@ng. (TBe dnsageonayidaly Yeden@hd wpon theldofade B Pplpyed iand the soubepbadministration
utllliéh) W é}@l:tl B@nulkid) Qo of anﬁ&ﬁ%tlorzgnofm&bae cafhoﬁea&ﬁ)béHTby the individual

physxman lmnew of t(wespa%iarqg c%n]dltlo? éggen()eﬁ é= Inﬁg et aq R?Qz[.'}, IThie ;ﬁmé/rmacologlcal Basis of

The@Pﬂr‘t'éﬁ)aﬁ’fbl‘P(‘B m-) was heated in the microwave at 80C
f orDo2éyerdntount Be intBrodt s bavadjusteal ihddaellytt® poaod plasnth [B¥e® of the active

spe %avlélﬁcﬁ ﬁﬁggﬂlté Iﬁ&ﬁ(gq tl-fqunlfaéé rﬂcgcﬁfak%réff% Ff'h&%g :pln}rhgﬁvé@/are referred to

n or of o
as %E‘@Fbﬁﬁéc"(%?”?%‘?@t'W%Y“éﬁqsbr ge g‘ﬁg ey 'aieash Brftrernd A{Y?BEC-?Q estimated
frommiy, vit®1deld e25 Bt emcehtraiibp recasedryitd aghiced 58-80% -nbibttign of(d kinase may be

ascéRamadd (shng( Ha! b&@f Jé's@ﬂbb!& n@&hycbokag%tlmééesearﬁﬂotdch.azeqhév{nég glﬂbdepend on
mdn}*gﬁ%[c?ara&erafméﬁp F%%‘E?g léé‘[r(ago ﬁlr ss% gr %aggegsrrgén be'used to determine

plasmagprseriiaierisc acid (4 N in di oxane 560 pL, 2.24 mmol).
Af tmREadetintérialeanadisolbe elefntigaasing MEE vaRe. EontpouHds shduldiebe administered

usin %argélrhé?ﬁhm:fahn%aq)ns%és}ﬁg ‘?egelg\%%;\) ﬁx'e‘i}iﬂcof%g%ot} W?w gﬂ% referably between
'

~9pffe 205t @’aﬁl Qfefﬁrﬁyé (PetWgeRs 58 8?)/ar A% vgsegh dhe B1ERpHiFAY @ge“tt'@ amounts of
corrablfn(ds of théhlerndldssli maydtanye dduncApproBm&elH 10Eng/niF480 000\W/m? perday. Even more

oref@Q07 4532308 sBEHEHB2007/ 001142 - 37- Met hod 11:

In cases of local administration or selective uptake, the effective local concentration of the drug
may not be related to plasma concentration and other procedures known in the art may be employed to
determine the correct dosage amount and interval.
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--N~"N NNBr-,N~N+6 NNN J~"NH~NN NNS5A
m xt ure of

wW@2q0¢B830omo- 1H-[ 1, 2, 3] tri azol of 4, 5- b] pyr azi n- BE€iB20€t (01142
yl)quinoline (50 ng, 0.15 mmol), potassium carbonate
(81 mg, 0.59 mmmol ), and
(R) - N, N-di met hyl pyrrolidin-33mine (50 ng, 0.44 mmol)
in 2-propanol (1.5 nL) was heated in the mcrowave at

6oq'h£ %Fno&nq oPL @omJa@‘ﬁoJ’L&H ﬂ&&ﬁ_ﬁ@ﬁ I)f' Jot&r@é ebg dea&‘aergt Qﬁ tl}f %ubject being

was concen
ealef ol SEVFF LG PAGHY. BPUTHTE 6 1TSS DROPBITAR the prescring
phystoampete.a i n met hanol (0.1-3.5% followed by a second

colum eluting with chloroformnethanol (1-7% to

afford the desired product (21 ngy, 36%. Method 12:

| RREP® 53 3 NHO N Br NNN+ NXI:NN “NH2 15

A sol ution of

6- (166 vhthRMorks Ithdy Lif desPdd, bé pRSdnRd4n & pBdKWY idBdnBerkielits, B®his an FDA
appl%;lyfgdq("{' r]wcn)clhl ne én?ahqn cqglo)r Q\bljé unit HEEQ%Q fbrdns con ammthe active in rgﬂent The pack

am none oronrc rochloride
mayrfﬂ exgng_@cqﬁﬁgfg metg_lm glasiic fth sush o hlister P@GlThe @Ec)k qr gispenser device may
be adtdhiexyyrdtroaioss forladmiridirptionaBhehagjac siBderayr radytaiso hakéddpanied by a

notlé%eééé’g&%edv ! H‘:g] c,%ﬁ]tgm&' IL Fa o p('e%cﬁaad g'}ﬂegoverp ﬁilglf E hé’g)en%g' rggulatmg the

m xt ure was heate

marnyjacturey, kse g8 é%!? Pfo‘?‘i‘ame‘&'ﬁ%? &Giop §otics Srirse R AP dhespagney of the
formy thercompasitiambcbe df raimen it vieterisstly, adiriirdstreiini Sish welice fériekanmpiee thay be of the

labelikyCapprives 8 Med. 8 Fold Gmt .fu@'ﬂﬁ?nhﬁﬂ@tlon (fgr(bréﬂcﬂﬁnoﬁ @ibRbi bt approved
sol u

produa Lnsqertp %omgosmons Forg;alsua% z% Fo pﬁ)undc ﬁp <f\'he i venEon If?rmlg?tet{] ih_a compatible

ronma
pha’\maF‘W“%lC@f”@T @PW'FN benPrepAres: M‘FC%W%@PPFQR}'&‘B qupealnpro a”g labeled for
treatrfehDd7Gin ifdiRatdle Sdndiech. BliREE CbnditbRHindEatedddd e 1a2d M2 InbIodE treatment of a
30 ; ; u 0 170 C, uW
e S P L A e
m crowave vessel was added

3, 5-di br ono- pyrazi n- 2-yl anExemple8. 0g, 7.9 nmoi ),
CG(2,3- D hydro benzof uran- 5-yl) - net hyl am' ne, HCl sal't

(2. (13 pgung 8f tP]e geﬁq? F%enh%egan ap%gccgyr% ([)]ﬂ% %eggrg et Oﬁls 1- 33 described
belowy ,lta\(ﬂﬁ betuadergigod by thoge gkijgd i t}ﬁz@urtlgat thqrﬁf@owqur@]aget@ds are not limiting to
the Ihesaate @t mdy béaosiible fotalCexbat Qoltdn)s, mltua&defmd réz@ertd) @ndCdudstiies without

deleFEné&suéf@ct@ eX\@cSQﬁ%g}MeEE \f‘@%g;rres(sgt gumrﬂQngooHsl'ables 1 and 2

xtracte ain
be“’\W/erEéa’a'P'?SeH“@%i‘ ﬁ\ﬁﬂ@@)@s exEsAr? atde éf?os'”gﬂﬁﬁ” 'F*i°@8r3b jlowever, the
exad stereochegétry edmrondetenginephy Wit h Et OAc: Hexanes (1:1) to
gi ve 6-bronp- N2- (2, 3-di hydr o-

of ur. l am ne
gr r?i"’deéﬁ/aX/ E@f/a&ﬂm (Q%&'%/e? ’K%@ %iti S“W‘d‘ @PreM~ ‘iﬁ};\‘iﬁ%ﬁ according fo the
folloming piqgtocolNA/sample (RiPT) WS placed\pn dNNEregeamis @iaa@cﬁlhdﬁt i Bg sgfmple was then
placBd raaEsodé? Dé Brikedl AKY dﬁm:nk@&; ejuipbédwith- a/chAmjshddte)ctopyTr@ZsWem used a

cop;?%[%-r%sourc% ggl taéw d 59 495V %nld %Iﬁ moA]f{gmI m&t(@ eTéssxon a%ﬁ%ﬂ%ﬂgséoms Data

wergpatiecfedi fiomydatp 4P 2@5's|nu~o-fram5 aRiwisition with 606! md@amr Riffragtion peaks are
typ.cramn@ats@ramwntéﬁsra‘fob1Jde§}eéér ge)and then heated at 65 C
for 16 hours.

Abbreviations:

DCM: Dichloromethane (also known as Methylene chloride)

DMF: N,N-dimethylformamide

HPLC: High-performance liquid chromatography (also known as high-pressure liquid
chromatography)
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sol vents were renoved, and then EtOAc (20 nL) and
water (20 nL) were added. The aqueous | ayer was
we@zdorasasesl with Et QAc (3 x 20 nL). The conbi neBCT/IB2007/001142
extracts were dried over Na2SO4, concentrated and
purified by silica gel chromatography wth EtQAc:
Hexanes to provi de 6-brono-134-2, 3-di hydr o- benzof ur an-
5-yl rrethyl) 1 H-[l 2,3]triazol o] 4, 5-b] pyrazi ne (543
Y 5 4 &{kﬁl 20 Met hod 15 o/ IV-OBr NN NaH N N
ﬁ 0 a sol ution
( RWW Gl tbgeyiezel H&n‘ﬂ@ HeranstyironymhprafluypripsRgte
ng PME: Dilthpethe) i n 25 anhydrous DVF (2 nl) was added
Na B {801 Beetd + 7 NO, 0.18 mmol ). The sol ution was
stlrrﬁg aé 23C for 15 m nutes.
6- BEYHE: T2{3°5_ §i hydr o- benzof ur an- 5- yl met hyl ) - 1H-[ 1, 2,
3] ACNa2citaftde 5- b] pyrazine (50 ng, 0.15 mmol) was
ad@%@Hamthta,h}ﬁ, reaction solution was m crowaved at 100
3 er (10 nL) was added and the aqueous
msomg‘é"nlé‘%'?”r”ﬁé %d with EtOAC (3 x 10 nl). The
frlgigthéxmipaict s were dried with Na2SO4, and
commmt\lmmr@l@lz Pyorojiviony/ i de
{(FQJIF chrybRnuminD hydro benzof uran-5-yl net hyl ) -3H 30
j rlazolo b] pyrazin-5-yl]-pyrrolidin-3-yl)-c
ar D'ﬁ@fhéﬂlpl"%t lP'df)utyl ester (67 ng, 99%yvyield). WD
20CDMI3280i8roREHImBRaQ 7,001k - 39- Method 16: ~O\ HN
O EiFRNr@,ordg%ﬁal(;L,[jDi oxane N TNXNCH2CI 2 Y~YI N N5 To a
soI 0
((FQ) éf P?Ofrﬁpyftkﬂa 7Gr o- benzof ur an- 5-yl methyl )-3H[1, 2,
3]triazol ol 4, 5-Db] pyrazi n- 5-
Methdd]1: pyrrol i di n- 3- yI} carbam c acid tert-butyl ester
(67 ng, 0.15 in CH2CI 2 (10 nL) was added 4M
HCI / Di oxane dr se (2 m). e reacti was stirr
at rg, tenp ure for 2 rs. The ordanic Ia,‘y’éUs
{ and the cr la/dé sohj. teryag pur i fTied, wi
reverse- d pr epar at.i HPW‘[TWQ wth ;}q
acetonitri I e-wat er hawbnggo 1%metic acid toN% ovi de
61 ng of (R) 1 [ 3-(2, 3-Di hydr o-benzof uran-5- 10
yl met hyl) 23]tr|azolo45b razin-5-yl ] - o, ..
/| @Pn 5 VA nablion b acepdpa ! BRME oRd gr B SHlf Sz
y)mbby!qoidolitg (0.09 g, Br15 Nindl)\in BMB (22 i wRel édeipth Bipi2 (9626, RIORT & 326 mmol) under
nitro ed\"hlié NRAGA Bas QNEJ 14260 840 Gel dpul 3%&Wls‘kﬂfdn95b(y%fzetldlne 1-carboxylate
€ gg (r)nlmof) Zt/&as dl hc%q{g I?ﬁpezv(a%sgét?rg%?oryﬁ %er pgrlfleﬁ)[ gsrep-’HPLC after
|y°PU'“2|'f€tgﬁyﬁla&P1"{ Ahisgsoir wastcissoleagen RGM (3m), 3 YU 55 eded [t b stirred for 6
hout) femdid- fyeazBe ees(daéw@pun@edl@&repqmmlo)tp g d ssiRicB-(BY1-(azetidin-3-yl)-1H-
r . ' Inm
e e R e 2 e PR 985 AT T s

nmol ). The reaction solution was degassed with N2
Metiaga@t N and stirred for 16 hours at 80 C. The reaction

m xture was filtgged through celite, copcentrated, and

purified with er se- phased pr epar ve HPLC

el utingnyith oni t rfﬂe-v\ﬁ@%thavi ng . 1% aci@
amdtd‘kglfh -(2,3tdi ydre—-@@:——>

benzof ur ans=y1 net hyl ) -16- ( 2 fHi%hy! - W -yl)-1
H-[123]tr|azolo[45b]prra2|ne(12rrg 24;@y el d).
Met hod 18: HO

6-((6-(1H-pyrazol-4-yl)-[1,2 4ltriazolo[4,3-b][1,2,4]triazin-3-yl)methyl)quinoline (0.05 g, 0.15 mmol)
and tert-butyl 4-(bromomethyl)piperidine-1-carboxylate (0.052 g, 0.18 mmol) in DMF (2 ml) were stirred,
Cs2C03 (0.101 g, 0.3 mmol) was added , the mixture was stirred at rt for 24 hours, LCMS checked that
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NN NN\ / L- CS2C83 NI N~ N _ NI NN NNN NN To
a suspensi on of

W®2(406A8§28b% pyrazol -4-yl)-[1, 2, 3]triazol o[ 4, 5- b] py¥/EB2067(D1142
-yl methyl]-quinoline (50 25 ng, 0.15 nmol) and Cs2CO3
(50 mg, 0.15 mml) in DWF (2 nL) was added
2, 2-di net hyl - oxi rane. The W332007/ 132308
PCT/ | B2007/ 001142 -40 reaction was stirred at 80 C

reac 091 wa]s@mngh%c? re JQ/S s&@e%ﬂﬂe%k d@ﬁlaecﬂﬁiﬂedjw rerJp I—ﬁq.ﬁ%flep Iygphlllzmg gave a

solc 01 44 69Vt PP i 10 HEb4T U AACAREA 9 4 g 8 hours, remove
solvéht, et ragidue Ivaf fur(fidd byupreHPLT to give a solid 6-((6-(1-(piperidin-4-yimethyl)-1H-pyrazol-4-
Ak fusrigh | B BEBY,N- 5- yI ) - pyra
- 1 [ybgj%mamggfb)g#@!%wem{g&%l ga/ogglbe gé@/S Met hod 19:
N N \ Pd/C H2 r4 Br N N \N N l\/bC]—VAcC]—VEtOAc ~N N
Metidd® N A sol ution of 6-(6-br oro- [1,2,3]triazol of 4,
5- b] pyrazi n-1-yl net hyl ) - qui noli ne (200 ng, 0.586 nmol)
in MOH (10 nmL) :AcOH (1 nL) : EtOAc (1 nlL) was
degassed 3 times with njtrogen. To this solution,

dr Pd/ C (20 k@ bal | ea?&hnt ai nim
vva added Vi a By pg

ang the reaetion was al
sti PNfONHA8 hours at room t enperature. The r@dciNHn
did not conplete and nore Pd/C was added (20 ng) and
stirred for 18 hours at roomtenperature. The reaction
wa o elauingieh vimels) vy RanRse - g2 e A Midgye of-apinpligSydpianamine (13
g, 82 mutol)s 3, 5-digronmapyedzingd-gminel{ae gr acthblp andidiiofrppytethyledine y8rmL, 88 mmol)
was%@étéci £ 136¢ MaRb %QJrWT‘hB ré%EtQH\Qvaé 5@:té&tm)uth dlcﬂ'lbr%mfet'hlﬂe%ﬁrﬁﬁol (9:1) and the

res@ling g%slggrgé)%%&l@ﬁrr}%e rgr:eg?tsgr%pursl dtSﬁ ga/a@( M%bwger and ether and air
driegHesaffere §-bramog veuirgin- ﬁ‘glmeﬁyllpwez"pﬁ‘%@démme (13 g, 49%).
6-[1,2,3]triazol o[ 4, 5-b] pyrazi n-1-yl nmet hyl - qui nol i ne
Met,&)&q % vyield). Method 20: \I N Cul Pd(PPh3)2CI2 O\/ N
NN+ NN CNN-~~Sn ACN, reflux I]~-N/IN NN 20
To a solution of
6-(6-brono-[1,2,3]triazol o[ 4, 5-b] pyrazin-1-ylneth
uinoline (2 g, 5.86 nmol) in ACN (47 nl) (degass@
times with nltrogen) was added Pd(PPh3)2CI 2 (20

0. 293 mmol ), <", 0.879 mmmol), and
butyl - (1-et hdalxy- I ) st ateeReH.68,9 ni, 17.59 mmol).
The r Bagsl ed W%-:%Hé—a?eursB M Afhe LC MB

showed Qn‘aiete product . HeHe? i on wa fil t er ed
over a ceNitd&Hpad and 25 washed W|th et herN(l m) .
The sol ution was washed with water x 50 rrL) dried

R
N*~(guirotie6-yImeib Y pvezine-2, ddignipe (16.9048 mmob, AcRE (P rolda@t Hz0 (97 mL) was added
NaN®, [(8.0 (g] -s8trh@aty mVHY [12-hid), #eopwise over 15 min. After 1.5 hours, a 1:1 mixture of

crdb AR LA BT AR B A B TRoRE 08 7
in ng@ b ang a 3y rquﬂjre ofgoreeytraed\puliricpgeiy ang\puatgy (5 mL) were added. The reaction

was allowed to warm to room temperature overnight. The reaction was re-cooled in an ice bath and over a
period of 1.5 hours, a 1:1 mixture of concentrated sulfuric acid and water (30 mL) and NaNO, (1.5 g, 22
mmol) in H,O (5 mL) was added. Aqueous 3.75 M NaOH (210 mL) was added dropwise and the resulting
suspension was filtered. The precipitate was washed sequentially with water and ether, then suspended in
dichloromethane:ethanol (1:1) and filtered. The filtrate was washed sequentially with 1M aqueous Na,CO;
and brine, dried over Na,SQ,, filtered and concentrated by rotary evaporation to afford 6-((6-bromo-1H-
[1,2,3)triazolo[4,5-b]pyrazin-1-ylymethyl)quinoline (9.6 g, 58%).
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N NN To a solution of the
6-[6-(1-ethoxy-vinyl)-[1,2,3]triazol of 4, 5-b] pyrazi n-1-

wQ kevetispsbg - qui noline (1.0 g, 3.00 nmol) in AGMCT/BE2007/001142
m.), was added 2 N HCI dropwi se. The reaction was
refluxed for 1 hour, and then neutralized wth
NaHCC3. The sol ution was ext?bcted with Et OAc (3 x 100
m.) to give the product 1-(3- 5

Met,%H|5noI in-6-ylnethyl-3H[1,2, 3]triazol of 4, 5-b] pyrazin-5

ylI') - et hanone (950 ng, 99%yvyield). 10 Method 22: ~r O

Nl\/bl\/gBr THE r<9 N OANNNNN t":CN, I i N 15 To

a sol ution of |

1- (3-quinolin-6- t hyl - 3H—[ 2, 3]t/r|ﬁ\zol o[ 4, 5- b] pyr&” I
In THE was N

Z|n5yl) et han eN(100 rrg{ 33 rmol)

10 /THF) C The reactl on vvas
sNat room t enpeuatn e. The LG
1:1 ratip

| kg\t one: a—eﬁlﬁeWaﬂot her equiv Ie| t N)f
the MeMyB was added and t reacti on was stirre Nor

an additional 16 hours. The crude reacti on was

d e
(IC:) ? 2\1([:)(2 Ré{?“?‘byia”éﬁﬂgh%\[’%?tkﬁ%{f@ '{Meﬁfvﬁn%%'g@n 3192'13] r1820i g]zfgb] pyrazin-5-

yhbeARanGie: AUV 62 2ng; 3-2uinmol) iwas GdgddntetdgixiugHof - 4-(3-(quinolin-6-ylmethyl)-3H-

.2 E&]lnagoléﬂ b bippaal-0ibelzol] 4214 @8 infy; 8:2¥ Inmddl BRRTINZridthyfethane-1,2-diamine

e P o, e B A s oo
the agelioN VaR PRSPt PP STIBEN RSSO b (511 430 e Tie, ogani layer was
sepsatbd) tdrienovef Na;SO,, filtered and concentrated by rotary evaporation to afford 108 mg of crude

matéﬂa( 3rdUinehd Qvaag %{Jg@t lpre*?’lmbllcl to? 8134 IN-{284iRkR)i4hi 503&&1@3{\[ -Rethyl-4-(3-
(B AP G A R O ATR )

The reaction was stirred for 2 hours at room
MethRmsper at ure. Sodi um cyano bor ohydride (62 ny, 0.987)

was added and the reaction was heated to 70 C for 16

hours. LC-MS showed - 1:1 ratio of al cohol and am ne.

The reactign 5 was concentrated and purified by a [ 7
revers e C—@eparative HPLC eluting with SN
ACN- Vi ng acetic g,;,d 0 give

1.(3@qui nol i n-6-ylgre thyI i @] N

X
\E b Py azi n- 5- yHp- e@lhanol )
=Njui nol i n- 6- yl met hyl - 3H— 1 3]tr|azolo X 5-h] pyr a

zi n-5-yl)-ethyl am ne (20 r‘]‘g)Br CMet hod 24: 10 0 o H2N
HO N O

6-((6~(2-fluorophenyl)-1H-[1,2,3]triazolo[4,5-b]pyrazin-1-yl)methyl)quincline: A mixture of DME (3.0
mL) and 1 M aqueous Na,CO; (0.88 mL) was degassed by bubbling in Argon for 10 minutes. The mixture
was transferred via syringe to a vial containing 6-((6-bromo-1H-[1,2,3]triazolo[4,5-b]pyrazin-1-
yl)methyl)quinaline (100 mg, 0.29 mmol), 2-fluorophenylboronic acid (45 mg, 0.32 mmol) and
Pd(dppf).Cl,.CHyCl; (6.2 mg, 0.01 mmol). The vial was capped and heated o 80°C for 3.5 hours. The
crude reaction mixture was diluted with dichloromethane then washed with water. The dichloromethane
was dried over Na,SO,, filtered and concentrated by rotary evaporation. The residue was purified by
column chromatography using gradient elution with ethyl acetate and dichloromethane to afford 6-((6-(2-
fluorophenyl)-1H-[1,2,3]triazolo[4, 5-b]pyrazin-1-yl)methyl)quinoline (77 mg, 74%).

Method 7:
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NN M \ NHAOH :x2 NNIT I NN x NNN~N A
suspensi on of

WQ@200t15asbs 2- [ 4- ( 3- qui nol i n-6-yl nmet hyl - 3H-[ 1, 2, B{T/IB28e101142
o[ 4, 5- b] pyrazi n-5-yi)-pyrazol - 1-yl]-propionic acid
met hyl ester (50 ng, 0.116 mmol) in amoni um hydr oxi de
(2 mL) was irradiated at 15-300C in a microwave for 30
mnto give the primary am de and carboxylic acid (1:1

ratio) . he reaction was concentrated and purifi ed/ y
Di oxneX{ HPLC t oBogi ve ]
2-[ 4- i nol i n-B-'yI methyl -3H-[ 1, 2, 3] tri azol of 4, 5N
b] py -5-yl) - pyyazol Tl'yFJ_dJPPH gabutyr amde (20

| - -

d 2- met hyl - 2-[ 4-83- qu hyih- 3H
X\i}g&fﬁ@]tri azol o] & 5/b] pyr aSs h §P) - pyr a0l IN}N prop
Hefie acid (25 mﬁ‘.‘ﬁzo Met hod '@5: N\ / Chi N
Resolution NN1T V' / NNI N~ N N+ N NeN N INNINS
N NN The racemc 1-[1
- (2, 3-Di hydro-benzo[ 1, 4] di oxi n-6-yl)-ethyl]-6-(1
-methyl -1 Hpyrazol-4-yl)-1 H

1 . ) . L | .

Lot gl 5B i i, e o v
(3.0 3) @1t AoRFR o 005 Wl SIS BARBITGUEAE 19,19 Tiam Fre miviure
wast Grargpiferred 1vip ( Syinde (12, 3- Walhyadntainibg né-{f-bromp-d Hek 2, Bliriézoyd[9, 5-b]pyrazin-1-
ymEhi4lihaife (JooRbhybs inkhddy tae@iyt 4= b 55 kdkalnbing 13 L dib:@BRb1sh-2-yi)-1H-
pyra%cﬁ%k?%?%ﬁétrﬁﬁééntgge,(igzgw_g?ﬁ{%%%%g})ﬁﬁz%&@éli & Of 51litSo. Hne vial was
capppd[a@@)‘nealed(tg 8ECHrHY dpwrs.Bikaterop mmyvgﬁ mpmtogh%mgdegngqn] migture and the
resultihg BRpENsion Wds filrénZrd prdcipita)e-las washed with water and air dried. The precipitate

ot LA 0L LY ARE Al g MRS g

 afforgd R dH-peazoldy b Bbl? 2805084 Sivigad o neioiine @3 mg, 674

-\ N Br YNN+RIRINHR NNCNNVYNNN NNIn a
Metttlq@ve box, the follow ng was added to a 2.0 nL
Personal Chem stry M crowave reaction tube: one
triangular stir bar, the appropriate heterohalide
Setsytton in NWP (320 80 mol, 1.0.@e~, 0.25 M, the ~»
5 am%priate am ne | INI\/P (640 L, 16@@, 2.0 eq., \'N
0. 25 ™ NHand a sol ut of TEA in NWP (244 L, 120
prmol , &7 , 0.5

wth a s

% The m crowave tu
N and outsifg the glove b
reacti on m xt

re§ were heat-w-n a Personal Chdni
M crowave Synt Wesi¥er for 15 m nutes at 80 C forN
secondary am nes and 45 mnutes at 80 C for primary
amnes, . The r tiop i xture re.tr ferred, jinto a .
 To NePpridm B LGl Syt 2 cicp Bt iRy s yheszaite
Triflygirqagetiorgrid (G33Mini4.2)mragfwastaddegts B seifion ehteRidy! dddrFr(adeplin-6-yimethyl)-
3H-[V2 Biwiszbi6]4,640jpgraniab-yiyetizammits fpietidid- n@EkoKyiad (72 e 038 Immeitis DCM (1.0
mL).\l%%Qé Iﬁ\%/gl?}{ gﬂe rzegl:{lﬂ%bvﬁf #g&?ﬁé@%ﬁy V5§ evdpBSRIAS T H4EBS WA purified by
preplC] 1-1 quigiBl i H:<@g‘f‘;ﬁr"Frétyﬁgfr@'quiq?"[“ﬁ“@?%"]V{)-r?'ﬁé%PJHFQ'%%}’IPY“W
yDbgoyanaidd (7@ yidid 28%)ci namide. )N N \ H2N NH2 0O

Method 9:
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Br NN\\N H2ZN N N 15 N N N A m xture of
6-((6-bromo-1H[1,2, 3]triazol o 4, 5-b] pyrazin-1-yl)neth
w@ kdogusases i ne, (100, 0.293), triethylam ne (123I/m2007/001142
0.879 mmol ), am noacetam de hydrochl oride (49 ng, O0.44

mmol ) in 2-propanol (3.0 nlL) was heated in the
m crowave at 100C for 10 m neRes, then 120C for 10
m nutes. The reaction mxture was diluted with
di chl oronmet hane and filteregd. The precipitate was

purified by f% aszw 20 chro tB%%aphy using a Hori Zi@
purificati emon a 12 [ um elutlng W th N
chl orofo anmoni a . (0 TO% to
B NMe title comm&i&%‘%%

(3R)- rm‘ﬂhyl 1[1(qU|noI|n6yIrrethyI)

H[ 1] é‘jtnazol o[ 4, 5- b] pyr azi n- 6- yI]pyrroI Nn §’

amne. HNN NY \ 25 N N WO 2007/132308

chmleﬁ\g%%?k(wgﬁﬂw%%ﬁl-#ﬁtm ﬁt Rﬁﬁ\llo% ]pyﬁ 81 A@metﬁpﬂh Nﬁn? A mixture
of Gg(q-remeyil i AliieqoIP[455- @WﬁzlnézyaP"ST"YD,QB'“?&TW?%E% 043 )ppn)\qpeﬁﬁnethyl -1H-
imidy20)eq(36 ma, DA¢ n{nDCand;sF Q25686, 0. templ) inpare@sigileu45 mL) was heated in a

mrcr%@é\}%otg%g"d 1%4%0 MRinutds. TRe T8%Rlich: was?iitlel Rlitn tviidr (9%L‘?/|and the resulting
car bamat e

rrolid 1

sustEhSOD SEAGTEEE. GOSN ol B (A EAF BikJaJoPufied by coumn
chre@@G@afaphy @ihg rarasieneelutio wiéh mistoanst andiichloreandthane ¢ affgrdc@-(4-methyl-1H-
imio@fbﬂ']?lhﬂ-l-{ﬁoi 4 tﬂ&obﬁrﬁo]&@zhﬁ‘-‘y‘ @ethiyuihdiihd (28igOyeld 4590)

puriftied by flash chromatography using a Horizon

purification systemeluting with chl oroforntethyl

acetate (25-75% to afford (R -tert-butyl 1-(3- 10

(quinolin-6-ylmethyl)-3H[1,2, 3]triazol o[ 4, 5-b] pyrazin
Met?o%'ﬂél )pyrrolidin-3-ylcarbamate, (239 ng, 91%. 1 H NWR

MHz, DMSO-d6) 6 ppm 1.38 (s, 9 H 1.88 - 1.99 (m
1

1||:|)|)361 73(m 3w30412-4.2 1H 5.91
: 56N Hz Ly , J=8. 34,
2829 CV E}%(ﬁd @g: H)l 793@6
8
?—KNX - 838(!}1{1 %NJ429 1.77

H 15 Step 2: 00HH3C~ HI\/EINN\\~N§I

~- (N1 XN, NON To a cool ed (OC) sol uti on of

(R -tert-butyl

1- (Sed@uinolin-6-ylmethyl)-3H[1,2,3]triazol o[4,5- 20

b] pyrazi n-5-yl)pyrrolidin-3- yI carbamate (111 ng, 0.249

mol ) in tetrahydrofuran (2.0 m-) was added sodi um

hy d¥ g 8Ho( %b@m@r%'r[bﬁ 3itrigzalhepiayragn-1-y)methypyinoknea{200 mg, 0.5862
mmbpbiassiui t@bon3@ (PA3NTud, a6 abmd)Canda(R3-@rttbiuiylopyrralidin-3-ylcarbamate, (218 mg,

1.17 mmol) in 2-propanol (6 mL) was heated in the microwave at 80°C for 20 min. The mixture was

2.10 - 2.22 (m 1 H 3.44 (dd, J=11.49, 4.42 Hz,

\

zZ

allowed to cool and the solids were collected by filtration then purified by flash chromatography eluting with
chloroform/ethyl acetate (25-75%) to afford the desired product, A (239 mg, 91%)

Step 2:

To a solution of tert-butyl (1R)-3-(3-(quinolin-6-yimethyl)-3H-[1,2,3]triazolo[4,5-b]pyrazin-5-
yljcyclopentylcarbamate, A (100 mg, 0.224 mmol) in dichloromethane (2.2 mlL) was added hydrochloric
acid (4 N in dioxane 560 L, 2.24 mmol). After stirring at room temperature for 6 hours, the reaction was
diluted with dichloromethane and quenched with saturated sodium bicarbonate (~5 mL). The organic layer

was separated and concentrated to afford the desired product, B (65 mg, 84%).
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met hyl iodide (23 uL, 0.37 mmol) in tetrahydrofuran
(0.5 nmL) was added dropw se over 15 minutes. The
w0 e@ct3sm m xture was all owed to warmto room PCT/IB2007/001142
tenperature as the ice bath nelted, stirred overnight,
then quenched by adding water (1.0 nL). The
t et rahydr of uran was renoved-#f- vacuo and t he remai ni ng
25 aqueous solution was diluted with ethyl acetate
(100 nmL). The organic solution was washed with water
(20 nmL), brine (20 nL), dried (MgSH), filtered and
Ma@@ﬁéentrated The crude product was purified by flash
chromat ography using a Horizon purification system on
a 25S colum eluting with chloroform acetone (2 WO _—
2007/ 132308 PCT/ 007/ 0Q1142 -45 20¢) to afford )
t ent - but yl N N— N
nmet hyl { (3R) (qui nolif- 6- ylnethyli;$$+ , 2,/3]
ol oP Nyrazin- 6 vyl r oH-di-n- 3- f,e (104
9199 1HNNI\/R (400 MHz,N CHLOROFORM-d) b &. 50 (s,
I14- 2.23 (m 1I—I) 2.23 - 2.32 (m 1 H 2.85
(s 3I—I)349(m1 3.54 - 3.64 (m 1 H 3.80 -

r&ﬂ‘ge O%{H?S &(é?g)nHZIW[nE na'%gkgg %yrgan 1y|)f€9tq_|§qu1nfn (50 mg, 0.15
mqu gpgtaﬁsym 1:artpqpatg (@)‘Igmgso 59 mpq))l .anq )(NjN -di Jnegwylgwropqgn—B gmpﬁ (50 mg, 0.44

mm8)) th2-prdpanol JrBmbOwddneatdd in)theSmBRwhddt 6PC-k. 1h Fid . B rhiltyre as filtered
and;;Bwe fl%ﬁgwa’é conQen?atga_B T&EBrQSI ulél \b&l purlréc{ by flé\éh\ ch%natdé'rag}y eluting with

chlqrﬁgquﬂ{ @Snﬁ)omi In[ Ine(”lfﬂ?ln &-1- g"téll Sffrallwg(%yt?y) 2 ﬁ_ecz%d column eluting with
chidkcfor@ynBtitand! &tz Th)ap 4ffdbd he pssirezirodubt(91 hayb¥bl i di n- 3-yl } car
bamate (101 ng, 0.219 nmol) in dichloronethane (2.2

—

(7))
D
©
QD
-
QD
—_
D
o
25~

MetEI{d)uwas added hydrochloric acid (4 N in dioxane, 1.10
4.39 mol ). The reaction m xture was allowed to
warmto roomtenperature as the ice bath nelted,
stirred for 3 krs, then dlluted wi t h di chl or onet hane
15 (20 ni). gani §Brut i on wasNiashed wi th
Noi car Honate (5 m -)
he gugousrsol uti on extracted wi
[ I Net hane (8 x -) and_the o iNe
co d-Mnd concentrdted. The crude produ tﬁ N
purlfN edbe flash chrof®'d )graphy usi ng a HorinonN
purj f I I
chI'Ab ég@f’?otnngﬁ§ ﬁ%%n?dn#g 2%{]*4%%%% bzplm Ig@ﬁ@&%ﬁ:ﬂﬁne (50 mg, 0.15
mmgh. {4 ARNePRIVIPhENYR orerin R Y Aroglorin B0 Moe @ 1 RER) h SofuRGrbonate (601
uL) inadirvethdxgoketiiane { Hemu)i wag diegeskddday iatteraatinglbededen védbom @mg niBREH (3 x), then
Pd( Iglgn 5 Hachad&i anmtﬂﬁﬁ’e%vagf\eated to 80°C for 1.5 hr. The reaction was cooled to room
rempprp fef"%v%%.vgf@ i andslseg FIE Pkt el e issoteg picniorometiane
(20 i) cquiEMing ~Brdrdes CFO THBDIUtiN was concen@qecNand(tbqe repidyg was pugfied by flash
chrd?rﬁatography eluting with chloroform/7N ammonia in methanol (0.5-7%) to afford the desired product
(26 g‘ brom) 1H[1,2,3]triazol o[ 4, 5-b] pyrazin-1-yl)meth
)qUI noline, (100, 0.293), 25 triethylamne (123 pL,
O 879 mmol ), N, N-di net hyl et hanol am ne (959 pL, 0.586
Methof3) in n-butanol (3.0 m-) was heated in the
m crowave at 120C for 20 m nutes, then concentrated.
The crude product was purified by flash
chromat ogr aphy using a Horizon purification system ¢
a 25S coIBl(er eluting with chloroformi7 N ammoni a—R
0 rd t cCompou (45 no,
raog JHzﬁ%\E\jftg N8, hbdoke @p\[mi\:[
170 °C
N N (0] ,UW N/ N
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WD 2007/ 132308 PCT/ |1 B2007/ 001142 -46- Method 29:
Synthesis of 1-[1-(quinolin-6-ylnmethyl)-1
woR@YI2384 tri azol o[ 4, 5- b] pyrazi n-6-yl ] pyrrol i dPCEIER0EA01142
boxam de. H, N\ I ~ NN 5 Step1: 0 HOO HONN
NH Br NNNN ~ -(NNNA mxture of
6-((6-brono-1H[1,2,3]triazoP%{ 4, 5-b] pyrazin-1-yl)neth
yl)quinoline, (350 ng, 1.03 10 mmol), potassium
carbonate (436 ng, 3.16 nnDI) and 3- pyrrolidine
carboxylic acid (236 I n n-butano
( 10902 ﬁ@lcrywmsfeﬁéb%%n%hd %%d'WP'@? 8%%%2 ﬂ%m'iezé?égr Jrg ol C-(2.3-
Dihyditorighaguranfihg)-maiatrinerHisait @38 gwés7 moob| taethytagined@a2 mL, 15.8 mmol),

an dtneén‘e‘ﬂ tthf €ind tdakih %dspeﬁg.das,ﬁa; .Nudta&deatt hyd ccrees a&ﬁs fOnBUOH was
ncen Ccr

the f ra ude
remBYGE 1 Yostp b%}%“@@ LR Ay LG o B welsFBo mL. he
aquews ildyéroes iediraciey sqabmiE 120 L2 SRecsdanighwere Hiad avgy Nap$ Py, concentrated and
purifiddl By @HiGr ﬂélc&%mto@faﬁlgl Qntﬁl%‘t@‘(betHeQar@@(Wl)ﬁﬁi B @lbromo-N>-(2,3-dihydro-

af f. 5 methyl)- 15 1

ben%‘frin'%/%‘f%ﬁ raz' ?ZQIJGEL%“JESW a '-é(g'-/sll'erdlﬁyr rolidine-3-car

boxylic acid (152 ng, 399% . H NVR (400 MHz, DNMSO- d6)
Methodp@m 2. 72 - 2.81 (m 1 H 2.81 - 2.91 (m | H 3.77 -

3.87 (m 1 H) : 4.3 (m 2 H 4.32 - 4.44 (m 2

H 6.51 (s, 2 H & 12 (dd, J=8.34, 4.29 Hz, | H 8.

(dd, J=8. 84, » | H) 8.53 (d, J=1.52 Hz, o}

8. 59 (d J 8 1 FD 8.83 (s, 1 H 8.95 (dd

J 8 34,

He, H) 4,@a,\(cgd J=4,17, 1 64 iz,

N—o 20 Step 2:— 0 “HOO W N NN

\ t \ \N)thcbmngoeasw N3 | J :N,,NN To a
tIO N

sol u

1-[1- (qU|noI|n 6-ylmethyl)-1H1[1, 2, 3]tr|azolo[4 5- b] py

razi n-6-yl]pyrrolidine-3- 25 carboxyllc acid (143 nyg,

0. 3R6a snmtiér) of &rbcbnio-Nify(2lB-Oivydre benaofnrarra wimethilypirazine-2(39Bming, (1.0 g, 3.12

mnm8h Q%@Sﬁmzb B 'ﬂwLDéVEL - adithe MWABoASHIRNO, (2.12 g, 31.2 mmol) in water (5 mL).

Thehrygﬁ ‘ﬁ soﬁ,l ri%? a@%&)’%gy %tculﬂryl n%at‘[l Q\olgea{emggES °C for 16 hours. The
solvenigueley emerse, @n@)thpnh ElOAE &9 mpip anq_wgg_r aqmp)wererq&gigec} e'lgmmaﬂlpqq@s layer was

extra€tbdivtrOBIOWE.$3 $ 20 FLE d Thedtombink® ext@ac tweldiri20 Over NaZ3M Bconcentrated and

pUrIE%r L/M sﬁ@%éfﬁ%%pﬂgﬂ% %85&9‘%%@@ foaptr&/rd@ 6tbm-@my@o benzofuran-

was added and’the
5yietydt-1tsH Q\ﬁéfﬁaZO'g[ﬁE’rbﬂpé@Z'B‘?/@f’?]P"@fﬁz/° y"Ie the reaction was
added nore 1-hydroxybenzotriazole hydrate, N (3-

Realio s B NN

N ——
A T P!
N /
N N/ N’

To a solution of (R)-pyrrolidin-3-yl-carbamic acid tert-butyl ester (37 mg, 0.165 mmol) in
anhydrous DMF (2 mL) was added NaH (60% in oil, 7 mg, 0.18 mmol). The solution was stirred at 23°C
for 15 minutes. B-Bromo-1-(2,3-dihydro-benzofuran-5-ylmethyl)-1H-[1,2,3]triazolo[4,5-b]pyrazine (50 mg,
0.15 mmol) was added and the reaction solution was microwaved at 100 °C for 30 min. Water (10 mL)
was added and the aqueous layer was extracted with EtOAc (3 x 10 mL). The combined extracts were
dried with Na,SQ., and concentrated to provide {(R)-1-[3-(2,3-Dihydro-benzofuran-5-yimethyl)-3H-
[1,2,3]triazolo[4,5-b]pyrazin-5-yl]-pyrrolidin-3-yl}-carbamic acid tert-butyl ester (67 mg, 99% yield).
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Di et hyl am nopropyl )-N -et hyl carbodi i m de
hydr ochl ori de, and N nethyl norpholine and the
w@oloandsm was stirred for 1 hour at room t enpRCHIB20E7/001142
then anmmonia (0.5 N in dioxane) was added. After 6
hours, the 5 solution was diluted with methyl
tert-butyl ether (100 nL) an®the organic sol ution was
washed with saturated sodi um bi carbonate (2 x 20 ni)
and brine (20 nL). The conbi ned aqueous | ayers were
conmbi ned and | yophilized. The resulting solids were
slurried in 1:1 methanol: chloroform filtered and the
Metiddl16r at e was concentrated. The crude product was

purified by flash chromat ography using a Horizon
p%&LL%E?Fion systemon a 40S colum eluting with

ch orm 7 N meymanolic amonia (0.1-6% to afford
P ol as the racemn c Hjxture (86 ny, o
7 The was sepd/aibede by S
[ 0

Y the title com

chro tcgrao y‘». af fordpure the enantio

. /% peak 2, 4g2&pl, 15 Metho hesi s
of 4, 4-dimeiyl - 1-[ 1- (qui nol i n-6-yl met hyl ) -

H-[l 2, éjtrlazolo[4 5- b] pyr azi n- 6- yI]|n1dazohId|N 2-on

e To a solmloPJ of %’1%3-{5 3-moNeMM-yhggﬂ-ﬁ M@b@ﬁm&&@ 5-b]pyrazin-5-

YL Ry PSRBT PO NI P ST PR I . Yo 49 ) iy acded 4
HCIJD]}{xdneﬁdrbI]\Ap}apr 27iLh- Bhe rghdtipr wprasiiored atxoeh damipaetufe80r Atjpurs. The organic
IayegwgsgdéEEFQéd) anld %eTcJ"ﬁe (sgthvampﬁmﬁ@@deé RB4rhyhrast pdpadeve(HRLE eluting with

sceffhientii BURS Db aPaE 8, RIRBYAS o] Md'BF TR i3 binydi-Behaoturan s
yimetoh i1 .2 Bitriseplelh 8 oleymren-Ey ryeolidinclasming agshaageipieisgit 0%y vield).
flash chromat ography using a Horizon purification

Maﬁ%fgen1on a 25S 25 colum eluting with
orof orm ethyl acetate (35-95% to afford the title

compound (37/my, 52%~ Method 31: Synthesis of

6-{[6- (3, Ouor .1, 3' - bi pyrrolidin-I° N -1 °
H[1, 2, zoIo[4 5 b]pyra;&ﬂ%%mylnethyJ U|noI|

g WEEN D bNN N N_WO 20077 132308 :j;

C?Ua g7/ 001142 - St ol ouigd s HO t WH N

NN b N\N\/\N\I%NN/~N5Amxtureof
6- (Tc6a plooD- & H-fram e B 2-tinyametienfollr B by pstnizliHi1 2. 3japeiei¢ brblpyrazine
(50 Ydo) Y5 APAJI nﬁm@{hylnglgﬁ 5léha%ethwn)k YidiopbioRh-2gi)-AH-Byr@dole (34 mg, 0.165

ﬁlﬁg ; sc%hjmzcappona l8)rr1g @ﬁg n{nj)l IR [J?\kﬂl\ﬁa t?md_g’ﬁnLg%F%ESed%ﬁh ﬁz was added
Pd(RP e @nkpad, 008 gp)nql-h i ﬁ] feactiep solptionjwgs pqq@ssﬁd AyitB N> gggin and stirred for 16

houfseA 80 10 NMhETresktidh@Extuve ves fiiersh thictigh caitfcancantatad, mad @aified i a reverse-
phagéd"&%:apz!tlgﬂi‘iﬁltﬂ Ut W%'afcétgﬂrllp%afe M%WVPQ&EIQQ&@BV@{W 1-(2,3-dihydro-

beneﬁurin mehHe-{1- rﬁg be@-l E¥5"I’ZBM13§))'1 l-b[?/&tSJtrlj?éol%«pﬁ]pyrazme (1 g mg, 24% yield).
chl or of ormf met hanol (0.1-8% . The 10 resulting solid
MetiGB1gdi ssol ved in chlorof ormcontaining 0.1 % net hano
(810 nL) and washed with water and 1: phater: bri ne,

dried (MgSO4), fpE=tered and concentrat o afford
et hyl ) - 1H
I|

1-[1-(quinolin-§

[ N2, 3] triazol b]pyra2|n 6 gl]pyrr din-3-0
N/ N// N / N

To a suspension of 6-[6-(1H-pyrazol-4-yl)-[1,2,3]triazolo[4,5-b]pyrazin-1-ylmethyl]-quinoline (50
mg, 0.15 mmol) and Cs,CO; (50 mg, 0.15 mmol) in DMF (2 mL) was added 2,2-dimethyl-oxirane. The
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1H NVR (400 MHz, DMSO-d6) b ppm1.93 - 1.99 (m 1 H)

2.02 - 2207 (m | H 3.49 - 3.57 (m 1 H 3.61 - 3.73
W@ 20733398 4. 39 - 4.50 (m 1 H 5.04 - 5.15 (m PAT/H)2007/001142
5.90 (s, 2 H 7.53 (dd, J= 8 34, 4.29 Hz, 1 15 H) 7.76

(dd, J=8.72, 1.89 Hz, | H) 93 (s, I H 8.00 (d,
J=8.59 Hz, | H) 8.22 (s, H)‘OS 36 (d, J=8.34 Hz, |
H 8.89 (dd, J=4.17, 164Hz 1 H Step 22 HONO NN

reacﬁien%vaé %tg%%i 738% Fkurs 3"Thg’ eéé'tcm \;0:5 Mer{ 'blmﬂ% Nt@g r]él/erse -phased

tion of oxa lorl

prepg{ativePLEANING Wilh %ﬁ%ﬂﬁrler%rﬁéf%ﬁ@ Ay ma)m%vge' a&afgu” {4-(3-quinolin-
6-ylrdéthg B/ 2, Htridzblo | Sekdpy(a2in 45y mirazdB 4-yibprapent2)ol (i3 o, 24% weld).

keepi ng T < -70C. After 30 mnutes, a suspension of

[1 (quinolin-6-ylnmethyl)-1H1[1, 2, 3]triazol o[ 4, 5- b] py

Meﬂi’%‘?zm 6-yl]pyrrolidin-3-ol (1.00g, 2.88 mmol) in

di chl oronet hane (3&=) was added keeping T < -70C

After 1 hour 15 m/nutgs, triethylamne 25 (3.61

25.9 mol ) was Added-Nlowy, the dry-ice bath

renoved, and gh&yréaction i Ytirred for 2 .

The Br NWas quenc W El:iN di | uted

with di iomsthane (1 an separ at edN The

aqueous N was extract ed with dichlo Mane (2 x

50 ) and the organics were conbi ned and

concentrated. The crude product was purified by flash

¢ hrfosahtiong plegaliypransHing, SHriaerielf 2o yragint Vimethel-guineliney(@90ems.dhpss mmol)
in N@O‘FIIQM |ﬁ|9| AHOM @niih | oA 1tiRL) Glak 8éRERE BhimeE NidNftogéd) . T21898olution was

addef qu{) r(lz%l n)19) 11b_\l_[bll () ug%lnlngrhggrf)%eﬁ ag adﬂed via s%rlnﬂe %nd th reactlon Yvas allowed
to sprofprni@og;rﬁ@t (og@ﬂ:erﬁ@aratwg%The mﬂg@@d pmt@gm@te and more R}’ C was added (20
mg)RRd ktirB2 &0 78 Adlislt 2oom @@ pdraduisViRnd BdioMizs stdpiv&Ovicks )L ChISEdwed a ratio

of 1% (Zr%%u(c‘i stalfng n?ale;'ég Tl?e rbgctléh \QQs fﬁtéred g\lé?ceg@ dnd Wa%eh'l)l\lltlfllEt%z\C (50 mL).
The'_Blt?req go t@a waj_cg efzgtrate_fi}_%'g p,l_.E |ed by lotggegs,hc? gel qoilﬁpw%rogftography with

'EtOfAd, Hejta:&s{i@gweb-lzo mg dﬂ)thegpr@@c(@— [1 213]t|=|gzolg[4;§9b Ryezin<) yBneByi-gdjnoline (20 %

yieid. H) 8.89 (dd, J=4.17,1.64 Hz, 1 H 5 Step 3: FF N O
tNN\V NHN/ \NN NaBCNH3 ~ Nri CNNA
suspensi on of

Methaq 2P- (qui nol i n-6-yl methyl )-1H[1, 2, 3]triazol o] 4, 5-b] py
razin-6-yl]pyrpehidin-3-one (50 ng, 0.15 mmmol) and
3,3-difluoropyrrofidine (42 ng, 0.29 mmuol)

t et rahydr of et hanol / |nenmwm@egaWId/k].O wL
each) wasfidat#d to 80C for 2 dwurs then NaBONH3

Nmml) vwad added. \=Af t er—2—hotrs }hﬁ;d\l i on
s!|c |l efl t o roomtenpes >r;ﬁ,lr \@n@*concentr at pd. N The
cru r¥duct was purified by flash chromatogfaphy

usi ng a Hori zon purification systemon a 25S colum

eluting with chl orof ornfacetone (5-50% followed by a

s e Cnalsahudibru ofi6-@ foren ol 2, R3]tisaeiel#, b tiperazit- Uy imathyimiuirieline (2 g, 5.86 mmol) in
AC:@%%LQf(débms@d HihesAGBirAloger dBs é&@%d(bphsgtfz@zfod ntghezéd hh&), Cul (167

5 Met h
mg, Co%ungp g éﬂd{stt gpfl 1%%/2 ngy sTppaBy % g'l% 47%% rym?la_'ﬁfq cg n was refluxed
for # aowss gtitths LETNGS phesviesh cARietd miseitpl| The rgagtipioWasitered over a cellte pad and

washed with ether (100 mL). The solution was washed with water (1 x 50 mL), dried over Na,SO4, and

concentrated. The crude product was purified by silica gel column chromatography with EtOAc : Hexanes
to give 1.05 g of the product 6-[6-(1-ethoxy-vinyl)-[1,2,3]triazolo[4,5-b]pyrazin-1-ylmethyl]-quinoline (55%
yield).

Method 21:



O NNBON Br NNNNF\ /j Pd(PPh3)2Cl 22Na2C33, /~
F NDVE H O 900C ~N N 20 A m xture of

wW®2(00B83308 or o[ 1, 2, 4] tri azol o[ 4, 3- b] pyri dazi n- 3pgT/jBRBOTNN1142
' 1-7-fluoroquinoline (200 ng, 0.557 mmol),
1-met hyl -4-(4,4,5,5-tetranet hyl -1, 3, 2- di oxabor ol an) - 1H
-pyrazole (139 ng, 0.668 mmof#Y-, and sodi um carbonate
(177 ng, 1.67 mmol) in dinethoxyethane (4.8 nlL) and
water (1.2 m-) was degassed by alternating between

vacuum and ni trggen (5x). —
Bi S(ZE;“ phenyl spH ne) - pal I adi un(1[)chloride (20 /
0.8 nmol ) ed and the m xture vvas degassed N

again ,@3 X resul ti pgHol XCnr e vvas efI uxed 0
(S oled to r oom-tefperatue d. The
preclpit t Nwas sl urrled in1l:1 methanol/ f(slrm

filterd dhd the filtrate was concentrate

resi due was di ssolved in_nethanol/chl orof o_rm W t h

t r iTPlazphuerceftthe 6Bl @thaxiainsit ' 4 Jligerolsls o hly&agin-1-yimethyll-quincline (1.0 g,
3.000hH@)TRAOK KED(MLY, Wi iatigkd@ NHOCIidzapisp UTtief rbaadn ves reflygddgan 1010ur, and then

neut?ahge}?l\ﬂwth ?«Bhgﬁ“ BlW, M}% sttthrﬁ%Qld WﬂQE{HA ég X %@m@ 'ng\e/{h@ product 1-(3-

sol | | SS

IWEL A R R S L
afford the title conpound (161 ng, 80% . V\D
2007/ 132308 PCT/1B2007/ 001142 -50 Synt hesi s of
6-[(6-chloro[1,2,4]triazol o[ 4, 3-b] pyri dazi n- 3-yl ) net hy
[1-7-fluoroquinoline: NH2 NBr~j NBr OH HO-Y-OH
CuCN Raney Ni / H2. 7 NNH2 F I/ F-( Pd(PPha)a F NH31
EEOHF/ -, DIPEABr Br CNNHR2 1234 FN F/ N
Br N NI / NaNQ2 Il Y AcOH, HBr NN N N NH2 ~N 5 5
Step 1: NH2Z N HOB (OH11 \ OHF I FBr Br ABA

Metbad@Pure of conpound A (90 g, 0.60 nol), glycerol (1800
g, 1.9mol), ferrops~sulfate (27 g, 0.0954 nol),
ni trobenzene (99.(m.,/0.95 nol) and concentr at ed
Su|fl6rIC acid @ ., 4Mzmggml.|b was heated at 1
C fon 14 h. N f-2 [
to ¢0 rature and baS|f|edtop
NH3 sollutilonN The resul ting mixture xtracmd Wi th
cHzcl 2 (Mool m.x3). The conbi ned or gam c S was
evaporated and the residue was dried in vacuo to
afford crude conmpound B, which was purified by colum
¢ hrrereasagivia ph (3 @inblinetaylgethyl-3 ] CR]riEmtof408- g ziat dydiretranone (100 mg,

0.33L @) it P e Shde®@ MRAYBd0B6b H. 8.362 mmol, 1.4M in toluene/THF) at 0 °C. The

reaction was allowed to stir for 16 hours at room temperature. The LC-MS showed a 1:1 ratio

(ketone:alcohal), so ancther equivalent of the MeMgBr was added and the reaction was stirred for an
additional 16 hours. The crude reaction was concentrated and purified by a reverse-phase C-18
preparative eluting of ACN-H,O with 0.1% acetic acid HPLC to give 2-(3-quinolin-6-ylmethyl-3H-
[1,2,3]triazolo[4,5-b]pyrazin-5-yl)-propan-2-ol (4 mgs, 4% yield).

Method 23:

N 1) NH40Ac
~—N

| I N//N 2) NaCNBH, | NIN\N + | N\I\N
N MeOH N Z~N
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51.9% as a yellow solid. 15 'H NWR (400 Mz, CDC13):

6 8.929 (dd, 1 H, 8.072 (m 2H), 7.813 (d, 1 H),
wQ289/1330kl, 1 H). Step 22 NN | CuCN F | Pd(RPNB2407001142

Br CN B C 20 A suspension of conpound B (25 g, 0.11

nol) and CuCN (12 g, 0.14 nol) in DVMF (400 nlL) was

degassed by passing through-™2, then Pd(PPh3)4 (6.5 g,

0. 0056 nol) was added. The reaction m xture was WO

20Q7/1 8 / VA - 51 t \

1216 = S of FrREB SR A1 2 e BERsSy in S5H-chiatde (150 mg
0.498 sinbriaMePB (B MRE-adsd aBTQpYP 2ede (18e Lc380 Mmepp ghe reaction was
stirrddefsi 21 biiranatSoqno temperaiure Sod@mmeryanel@®hydridg (6amab, €.287) s @dded and the
reachibrivhs FEZED 2 70 3(9 %QM“‘B&%) LC:NT@shoﬁQdTbH Ao Bf B3R GndPLRSE SThe reaction

was o B PR A BT O 8 Yo P o Coe MEer e Ao SHiB A Riy0 having
0.1% heetigradicoig rgavp 1y 3-0gndlin-6-almgthy!-3HEH . DAlTapeialt. Bblpyredies-Hiethapol (70 mg) and

1-(3uikih-6tyMnatiyE3Hl[1, 253]tﬁ&maplsrbqbyﬁzmg-yg-ethﬂZmﬁ%zoafg) a yel |l ow
solid. 1H NVMR (400 MHz, MeOH): b 9.014 (dd, 1 H),
8.664 (d, 1H), 8.495 (d, | H, 7.981 (d, | H), 7.626
Method@4 1 H). 10 Step 3: N N Hz, Raney NN F NH3, EtOH F
CN NH2 15 C D A mixture of conpound C (18 g, 0.105
nol,) and Raney NI (40 g) in saturated NH3-EtOH (2 L)

stirred under | atmof H2 at roomtenperature for
The rea€tijon mixtuke was filte dothe
IAtr

itrate 8ncentrat}%| n vacu ‘d crude
c (7 g, 827 4% o a i Vp@
used [ 2d fror the next st @w[t*

g :

NMVR (4850 WHz, MeOH): b8726H§
7.867 (d, 1 H), 7.506 (d, 1
3966(3 oH). Step 4. N Br NBr F N GH 'NNH2Br N

éusP%FFég@gf\b M‘é\% 1-2- ﬁ"ga lno%as @n@;ﬁbﬁﬁw gtngolofh% ﬁjl 5[?/I) pyrazol-

_yl]mrmw(afg r%ethyh?_sterdéqlmg p)mrpcﬁ) % hm_?m%g ﬁ’ﬁ% Hrad|ated at
100 in B3ficrGvdve rfor B nkin toTdMerihe prisnaryecaude @w caibrtylir acidNag ratio). The reaction

was@oh@WRsed fHd \éQaf%@ |y bﬂa%?e% %LE@ e'?’iﬂQ%&}Mﬂ-é%lmemﬁZqu@Q l3]triazoloj4, 5-

ature an r
SR OAPPRL D PRI [ 80 | 7 | PP g ovimetnya
[1.2&}nazelelt 6 ddlPWiagitr S -Oysezok RlePrepiop g acid Wé“géonbl ned organic

phases were washed with brine (200 niL),

Method 25:

\ »/@jﬁo W

N o

/\ | Y Chlral Resolution NJ\( N,\]\[
| N;[N,IN I I

The racemic  1-{1-(2,3-Dihydro-benzo[1,4]dioxin-6-yl)-ethyil-6-(1-methyl-1H-pyrazol-4-yl)-1H-
[1,2,3]triazolo[4,5-b]pyrazine was purified by a chiral column (Chiralpak IA 4.6 x 250 mm 5u column)
eluting with 50% MeOH and a flow rate of 2.5 ul./min to give 1-[(8)-1-(2,3-Dihydro-benzo[1,4]dioxin-6-yi)-
ethyl]-6-(1-methyl-1H-pyrazol-4-y)-1H-{1,2,3]triazolo[4,5-b]pyrazine with an optical rotation of 0.146° in
dichloromethane (5.6 mg/mL) and 1-[(R)-1-(2,3-Dihydro-benzo[1,4]dioxin-6-yl)-ethyl]-6-(1-methyl-1H-
pyrazol-4-yl)-1H-[1,2,3]triazolo[4,5-b]pyrazine with an optical rotation of 0.26° in dichloromethane (9.32
mg/mL).

=z

Method 286:
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dried over anhydrous Na2SO4 and concentrated in vacuo
to give crude conmpound E, which was purified by
wae edoatrsedehr omat ogr aphy (silica gel, EtOAc/ Pet rpdEIBR007/001142
ether = 1:5) to yield conmpound E (10 g, 29.8% as a b5
yell ow solid. "H NVR (400 MHz, MeOH): 6 9.091 (dd,
1H), 8.920 (d, 1H), 8.339 (d431 H), 7.908 (dd, 1H),
7.221 (s, 1 H), 4.916 (d, 2H). 10 Step 5: 15 F / (
N~ F/ N Br~N=_N\ I / NaNQ2 IIN AcOB N NON Bra __
NH2 \\ NN E F fo a suspension of conpound E (10 ¢,
0. 0288 nol) g— OH (200 nlL) and. water (200 i) N
added dropwige /a sol ution of NaNOQ2 (3 9,310. 0433
i nB 5 nl) at OR®,NAfter the addigyi®n Nehel 20
resullting.MNi xture was stirred at 0 C for h L THen t he
m xt Um& wWds concentrated in vacuo and HBr (N2 M_) was
added to the m xture. The resulting m xture was

t d f h, : ' , .

i o e Bl 90dehfh 1 Ph mt SpPoue] EFerf g3 fbve egoton oe:
one @jahguiee btz tlarwihe BprBHAEE Reter@blidersokByn in TVE (3200ib30nepl, 1.0 eq., 0.25 M), the
appBg&@J‘én‘&né ﬁMﬁlb%M‘W Wgﬁthe@'o\% tdh:ﬁ@t Mdaats%ﬂncﬁ%f T@»ﬁ%m (240 ul, 120

rne

Hm mom d B%'@EWF“Q&%‘%F ¥4 SG%%‘QﬂthtaoseBtf"f’&F% 384/%%‘% the glove box, the
reaciomipiatures whte hEhted DrUREs00d Bhevistd Nicraweye Bpntipsieerferr1p friiredes at 80 °C for

secc\Hery %lnemo%f i ﬁ@t@soélregpb)for(pﬁﬂnbrﬁl GRiInge! TheELL6H Retufe Wk fansferred

into (3213 Xrﬁf mrgﬁea tatﬁ n'lg'\ nacrg/\gaé/'eg%ﬁs e T/ashwgglgh g%@"((}g m'l\./)eand the wash DMF
wasy:emblow vgid [thecbrigipaly KpRfe(a0 Graterigl, Tf@Delvs)ts wege gnppad, ereﬂdhe rpsidues were
recdmitituté id 6s6s, 1 H), 8.101 (d, 1 H), 7.776 (s, 1 H),

7.752 (d, 1 H, 7.393 (dd, 1 H, 6.107 (s, 2H). 30

Step 6: WD 2007/ 132308 PCT/ | B2007/001142 -53 O N --N
Methg®2d N N30 M\ N N :1:T1 Br \ % N Pd(PPh3) 20 2,
Syniia@CEBL-2- M- dtinolhh-6-NmBivE)-1HHA @, 3]t6@ 0G4 JSHoldyraEn-Biylgivcimamritel r e

of

6-[(6-chloro 4] tri azgl o 4, 3-b] pyri dazi n-3-yl ) met hy

ine (6 nmg, 0.557 mol),
4 5, 5- t}gNJ\nﬁéBE‘yl -1, 3, 2-gli oxabor ol ap
Ne (139 ng, 0.668 mml), and di g
,,/1 67 mml) in di net hoxyet hifle (4. 8]l a

: .2 n) was degassed by 5 alternating hedie

vacuum and nitro

g1 <t (PG Ry EUOSBT HEy Bl TP eI atgy'>6%°"neg (100, 0.293)
trietBylAS: (M2Aoll) 0.8FSmadil @chinaarttantide hudraghipride (48 519d&4fargelllin 2-propanol (3.0
mL)ﬂ%' tﬂzal@@ in‘the mTJﬂ&Ndvg%‘Ude@%rﬁUXﬂlMﬁé% Wwas 120‘3&‘ lldba@hifudds. The reaction
le (\:Naé cﬁoocli evgtht 8|grt9r$r¥1r(]at¥éa31rerper{daﬁ‘llg r?‘rje ?rhllqm }) ﬁ{ %d w]@s I'b%nfled by flash
chrqmatqgeqp@d ugie at*ﬂfé'zcm Pyrifigatien Restent o GeimM gelwan e*PHf@ with'chioroform/7 N
ammh&sd il thethawas (0d D39 towgidrdittie tite tdnapoadd (2dingr20fspr m wi t h

trifluoroacetic acid and puri fied by flash

chr omat ogr aphy usi n? i zon pur| fication sm
Synihesis\of 0 (@RINrfRtYHId m@owwm@w oFidi . Aelezolah & ﬁ%"éev'}?y”'°"d'"'3'
aminet hanol (0.1-10% The resulting solid was dissol ved

in
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nmet hanol / chl oroformand filtered through celite to
afford the title conpound (7) (161 ng, 80% . ' Mthod
W@ 30071538/ nt hesi s of PCT/IB2007/001142

1-(quinolin-6-ylnmethyl)-1H1[1, 2, 3]triazol o[ 4, 5-b] pyraz

I ne- 6 carbonitrile NZn(CN2 N Br--{ NN. NNNCN NN

| -" 'N PdCl12(dppf).CcH2A 2 t#- "N To a suspensi on of

6-[(6-bromp-1H[1,2,3]triazol o[ 4, 5-b]pyrazin-1-yl)meth
gegi1noline (1.0 g, 2.93 mml) in DMAC (70 m) were

zinc cyanide (413 ng, 3.52 mol ). The reaction
m xture was degassed then PdCl2(dppf).CH2CI 2 (240 rrg

0.29 nmol) was added follo with triethylam ne
(0.828 nl) 20 at R T. The reaction mxture was
degassed again. After hea g at 85C, reaction

m xture was filtered thrgu a celi®e ad and washed
with 5.0 m Cl2. Th oI vent s re concentrated
under reduy%sure Hresul ti esi due ,N
pur ef col um_chr ognat ogr{r\égy el ut

1-3% H3N|n MeOH CH2CI 2 to give t

pr oduc N( M0 ng, 88%. 1H NMR (400 Mz, m %) b ppm
6.28 (s, 2 H 7.55 (dd, J=8. 34, 429Hz 7.81

(dd, J=8.72, 2.15 Hz, | H) 7.99 - 804(m 2 H 8.33 -
8. A rhxilre Iof Id)((G b?o'ino&l—ﬁ[lZﬂﬁ‘azol&[Z@ tRfhvazid-1 {iiméday ) qdindile 808 Img, 0.586

mmé{)etpﬂﬁfs% ﬁﬁ?fnﬁt | |4|§ r%J %ﬁentﬁrﬂ Jieg-tertdbuty%ﬁ%l%% :i yﬁcapofamate (218 mg,

1174pdl) ip 23]opRRoh@ 61 T8 as @}qsyrr fé@ Mirangve#BR G5 2AEnujgy The mixture was
allovdddCd lcdad 3ndfbe B@Eé WB2(TEcRA b 4Ration Sitbn\purifiel biiish dvivtatoflabhy using a
Hor_li@?loud.ﬁtﬁw ?mnhé\'vmr é)g)nlorofoanieth)m ko a%(ﬁg;ﬁ@ a@ith 3& butyl 143
(i et ol Bet g S TorPB ol e

m ) H NNIRQ400MBz, riV)SO-BMSEbri 0.38 (srP H) e - 83 i, AtHe @.104- B2 (m, 1 H) 3.44
(dd,H(43) 4.8 11 Ty 384 L €3 n# aftl)uxb 0@ 28 @F, 121)8.9M (s, b BREDT @NU=5.56 Hz, 1 H)

R Or O

Hz, { Héﬁ21/\ias1 id)i 8.-3%t-838im 1@?'-)28@9@6( FFE-§7 Hmd Hhashed wi th

sat NaHCO3 (7ml x 3). The aqueous was extracted w th
Ci—%s% 2. (4x, 30m ). The organic |ayers were conbi ned

dried with K2CO3, filtered and concentrated. The
resulting residue was purified via flash col um
chrorratography eluted with 0-3% 7N NH3;in MeOH:
CH2Cl® )6 gi ve desired product (200 (5'rg 64% . 10 15
Met hod-85: Synt heS| s of

nol i n-6-yl pethyl ) - 1H-[ 1, 2, 3]ry azoI 0[4 5-

r boxyl N MHNEBSI OK @ }&W
' N To & guspensionof thes N/
1- (qumolin%y«lrrethyl) 1H[1, 2,3]triazo]of i b] pyr az
i ne-6- 20 warBoxylate (200 ng, 0.624 mMo THE (40
m C riaz -
t “)Tngt%gt d @cg sc‘%tg éfC r)rgr-ﬁlt%ltygﬁls( n&@ﬁ;éﬁ dogkéﬁﬁ)'s‘lim 2 3]triazolo[4,5
blpyeazingSry) ﬁ)grolﬂ%r?* periamese @il ges; 0248 e BF AT &2 ) wes sdded
sodinmrtgeriut (@Oedispeive inreiserht dilth me 9i3d urenolia $iteti 3o sohuiesdt P %@, a solution of
metﬁ;{"ﬁ;di‘ag (ZQME‘CO §1AmP) rnltétll?g—% rfrgh (O%Vrﬁl[ %Q am@% ENEQBWS minutes. The
reacéf)r]z 61|xg:ret \ﬁaes a&%vgﬁdﬁ%war&% RB ter(n&eﬁgwﬁ as gwgd}ée bAth w(c)eg overnight, then

queBghed gynaﬂmrgswgterom 0 mL). The tetrahydrofuran was removed in vacuo and the remaining
aqu&btﬁ@blmbh whs éxﬂtéb AR bthy1 Bt @OOWI)) TAbrishicZodidnfag#@dned dith water (20
mL), bmeq% j fed M%g{)k?of)ftgr@d %nd concen?ated HATY chde product was purified by flash

chromatography using a Horizon purification system on a 25S column eluting with chloroform/acetone (2-




HO'" YN N~ "H 1~ NN/N 11 NN MeNH2 N N To a solution
of

waz2qoqusased i n-6-yl methyl )-1H[1, 2, 3]triazol o] 4, BEDIB2Ye701142
i ne-6-carboxylic acid (47 nmg, 0.154 mmol) in DVAC (2
m ) and N-nethyl norpholine (0.202 m, 1.84 mol) was
added CDMI (40.4 ng, 30 0.28mmpl) at R T. After
stirring at RT. for 45 mins, to the reaction mxture

zo%‘gecwy lBgngg 8%%[2@' HE@@{%_IE@I)E u%@@yMQQH [1,2 3] nazolo[4 5-b]pyrazin-6-

yﬂpyé[@‘tﬁ‘é‘cﬁ‘y‘}%r?aé‘?a"%‘ﬂP”r'i“i! f3%ht R T for 16, to the reactl on
mi X VIR (BEOTNHZ, E8ILOBOFORV-YHS ppmb fi.F0 (sa$ Hpzl thedR. 234 &H) 2.23 - 2.32 (m, 1

H) 23851(4, %'l—fi% 492 mFy F'f)3§40r3 e?anml A3 bO- éé'tﬁ(n{ Q@l‘\}hb@(br@%?ﬁ&é s, 2 H) 7.44

SR A R et

(d, 8.5 iz, @ HNE92 (ddt FAPed-3odtactilon and purified as was via
reversed phase eluted with 5-75%0. 1% TFA in ACN: 0. 1%
TFéﬁfé'in H20O to give the desired product (10ng, 20% .

thod” 37 Synt hesi s of
3-[(nEthyIanino)nethyl]-l-[l-(quinoIin-6-yInethyI)-1
H[1,2, 3]triazol o[ 4, 5-b] pyrazi n-6- yl]pyrrolidin-3-ol
HNC - - MeNH2 N N{ NN /NNNN .NNNKI N
NN 10 Ca sol ution of CH,
6- { = 1- oxa- 5- azgsp| o[ 2. 4] hept - 5- yi
ol o[ 4, 3= ]pyra2| @ met hyé'} qui nol

nmol ) (3t )—were
(24.7 mnnl) and potassiumiodide (30p.4 ng,
10 1. 81 nmol) R T. After heating at 80C for 385 h,

r e%t ' Q” J&Blé& Ur(@cy\’a%olﬁt%ﬁ?' e tt@n-B{:tﬁ rﬁ&ﬂ/l{@@ﬂ¢?In(tz]ﬁlﬁ;hﬁ—@-ylmethyl AH-

The resu
12, et A BRI Bl S Py SRl i pfgmethane (22
mL)Qva5 &6ideN hidHB:hloric ddEIQHN IrCH2E@h 1116 i 4/@;9 me!). diés reagiipn mppéure was allowed
to WRF® @UESm (ApeBitureadthe ick b&p?ffeﬁéd tfre@For 3 hrs, then diluted with dichloromethane

15 (20 BnILé [‘Ii\ %rgSTlc solu%oﬁrJl vzvgsl\«?asﬁﬁd]wnh s%}tur?%& SédlLXl{ Qlca%%&g%@]ahé ﬁ%érated The
aquURRLIS Splutlonmqs \extyacﬁd wikh anep{haNe K@}XZNmLmd,\th giganieg were combined and

contdnasred] dhy cRbik padad wastpliarie foly diakh Ehrorhaehrapihg losisg a Horizon purification
syst%m%é% funfd 35% iR o M@f’ N%%%%a%r{‘éthmﬂoﬁ @%m@ afford the title

rous stir
AR el el SRR s s P
20 m xture was cooled to 3C and a sol ution of

Me%&jﬂmthylsulfoniun1iodide (504 1 ng, 2.47 mol) in

Syn@'\/5 ?f(l\Fltj-ﬁmnlr@ Y@l- LrI]lr'IO n?x Ime@ylﬂH ﬁté é;trlixfggw 5%%%9m%]yﬁc§<y}%thanamme
1-[1- (quinolin-6-yl methyl)-1H[1, 2, 3]”f(|azol o[ 4, 5- b] py
razi n-6-yl ] pyrrolidin-3-one (200ng, 0.588-<c25 mmol) in
1:1 THF: DVBO (16 m) was added dropwhse. After
stirring at OC for 3h, the reaction nyxture was
poured\into an ice cold wifer (15 nm} and extracted
wi th 2(4x60n1) Ilfbé'\e’r\@anlcl
with Bri ¢ M t h -MgSS4=and oncentrated unoer
reduce esulting resi Yue” “wds )
via flash=col u yaat ogr aphy el ut ed
MeOH: CH2CI 2 to give the desired product (130

30 AMOniZR7 bl BB Ko mETH- 1B24H0aH0R A 51l razin5164)mblagija 0idoliBé : (100 0.293),
25  triethylamine (123 pl, 0.879 mmol), N,N-dimethylethanolamine (959 uL, 0.586 mmol) in n-butanol (3.0 mL)
was heated in the microwave at 120°C for 20 minutes, then concentrated. The crude product was purified

by flash chromatography using a Horizon purification system on a 25S column eluting with chloroform/7 N

ammonia in methanol (0.1-5%) to afford the title compound (75 mg, 74%).
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Synthesis of 2-({(3R)-1-[1-(quinolin-6-ylnethyl)-1
H[1, 2, 3]triazol o[ 4, 5-b] pyrazi n-6-yl ] pyrrolidin-3-
WQ kjoarsased et hanol OH H2N - ~~OH HN~ - N N\ PCMBI007001142
NN/ ~N~NNN" (.N5 To a solution of tert-butyl
{(3R)-1-[1-(quinolin-6-ylmethyl)-1H[1,2, 3]triazol o[ 4,
5-b] pyrazin-6 yl]pyrrolidin= @yl}carbamate (300 nmg,
0.672 mmol) in anhydrous DMF (2.0 m) was added 95%
NaH (25.4 ng, 1.01 mmol ). After stirring at RT. for
10 mins, to the reaction m xture was added i odoet hanol
(288.9 ng, 1.68 mol). After stirring at 70C for 16
MetHodd 20:0 t he reaction m xture was added i odoet hanol

Syntggs%%f 9 [ﬂgumom;l- 6 @ﬁ\em 1 ﬁ]ﬁ%loﬁ%‘-ﬂ]6yfa‘2i9-6@t]py9r@lﬁmfe-@fcar%oﬂm|de

105C tor 32h, the reac Jdon mxture was quenched with
wat er 10 andflltere he eIuen as extracted with
2:1 Et OAc: toI uene (2x . T| c layer was
dried with fil coneentrated. The
resul ting resi due was dis IoI eg}I in CH2CIZ (10m ) and
TFA (0.5 M) and MeOH (1 pfpet drop) were added.
Aftsgpstirring at R T for 16 h, the reaction m xture

was concentrated. The resulting residue was purified
via reversed phase col um eI uted with 0.1 % TFA CAN:

vvater to give the desirgg oduct (1. 6 nmg). 15 Met hod
39: ' Synthesis of
2-(4-{1-[(7- aqui olldié;yl)ne 1] - 1H-[123 aN
zol o[ 4, 5- \6 w azol - yl)ethan

V. XINJF ~ Fr 2 I N

7-% /6{[6(1H-pyrazol 4-yl)- 1H-[12 a/’ZOIO[4
5- b] pyrazi n-1-yl net hyl } qui nol i ne (95 nyg, 0 274 mml2
2- iAo dhodutrén aoh (G FBO-fiidr] 1, 223 ]ttigRlolPertnyrazkASO Bethyhguigeling, (350 mg, 1.03

mm8l, %&gssnma)boné@/p@a i, 3110 mMBIS, anE @ piofE calBglid it (236 rhd) 2.05 mmol)
in né)gtra]\%oima.r LZ dvas %%a%%grtheémitrp Q/g af %GCE l’op EO mnﬁtreyr ?hev\?ac‘ctl% mixture was

coolggl #p qopragem;zeéqtqgﬁﬁlltgrﬁd dﬁﬁ?do‘{;ﬁ?‘a%'wya@ﬁﬁ éﬂd Wptflﬁra _wag, concentrated. The
crud¥ieddudEma b Rifiedbygfiastectirdneatabesphy @sthg a2 oripmquitfcttioa systens o a 25S column

elut\{?g?[tt?chfsgofor%]c@\tamlﬁé_ﬁ Q%ra%Et\c%[andMethanol (0. 5-7%) to afford 1-[1- (qumohn -6-yimethyl)-
14 2isg0as Ao PV RS SapteA R (197 R0 ) RN |

N NHNMR (4® MHZ, RIMSONGR) alapnie. R (@ ( HpE-§1 -G an2! N AT AW 87 (m, 1H)
4122007 332304 3E’C1I/4h Er%QQFU QL EA2H) 8.5 (43 Q/=8.38 UIARST ANS.04 (dd, J=8.84,

2.0 H% Q%)Ppgg&ps]’lfz glz %g??%lsg[l-g 'gla)gél By aI)ZH)rh 45 o UOBIN 1 01 Hz, 1

H) Y48((dd, 4—45‘|751@"e*t'7r él’f‘éﬂfh%(slﬂ‘g 2 di oxabor ol an-2-yl) - pyrazo
| e-1-carboxylic acid tert- butyl ester (225 ng, 0.766
mmétgzojon di met hoxyet hane (8.0 m ) was added CsF (317
9 mol) and water (1.05 n) at RT. After
degassed several tines, to the suspension, 1,1' 5
bi s( ¢l phenyl phosphl no)ferrocenedl chI org palladium(I1)
1% Conpl ex with€MHRC,2 (25.5 ny, mol ) was
adde nd the re@ 1 Xture was de ssed agai n.
Afte i pnd ng at 8 or JEBCH{OBt he r ¢ac |on m
was coohél ovxh, to R T di tuted—akt h and >
filtered. Néqueous | ayer wés extracted {Nl;, /)CHZCI 2
(2x 50 rH) Et OAc (1x10nl). The conbined t heNor dani ¢

| ayﬁ;r é’\’a§old%rﬂ le W. §1fﬂqd§%ﬁ;@ylﬁnbﬁ1*lﬁffﬁ[@ ZQﬂ%zolﬂ@m{W@ﬂn -5 {ipgrrolidine-3-
Cart{?ﬁ’ﬁ' rac'? Zﬁ %%g’lg[?{) &nd -}ﬁégreg%%whtnaﬁge hydrats td3 rﬁg?to%g mmol) in DMF

(4.0 mL) was added N-(3 dlmethylamlnopropyl) -N'-ethylcarbodiimide hydrochloride (132 mg, 0.690 mmol)
followed by N-methyl morpholine (159 WL, 1.31 mmol). The resulting solution was stirred for 4 hours at
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10 residue was purified via flash col um
chromat ography eluted with 0-7% CH2Cl 2: MeOH to gi ve

wo b@7dssis ed product (220 ng 91% . 1H NVR (40PCTVEE2007/001142
DMSO-d6) b ppm 6.18 (s, 2 H) 7.53 (dd, J=8.21, 4.17
Hz, 2 H 7.84 (d, J=1 1.37 Hz, 1 H 8.17 (d, J=8.59
Hz, 1 H 8.29 (s, 1 H) 84147846(m I H 8.70 (s, 1
H)892(dd J=4.29, 1.77 Hz, | H 9.25 (s, 1 H. 15

roorhm/%mggt% th% é?% nﬁ%zl N lhlrrlg\r}\l%l 239ﬂ|_ Iqaéd' rﬁﬁrﬁ %éléltajd&’éd Jh'ﬁltﬂgqeacﬁon was

stirrpdy c@Vainight. To the reaction was added more 1hydroxybenzotr|azole hydrate, N-(3-

Dimath}ldmibébrépylPivhtdicarbtuimizie [hidrddhidridex am- 1§-methyl-redrphplide-ad (- splution was
stirr Ed F&Z/HE 'ﬂ't R%ﬁwq era4ur¥ ltr)en %m’ﬁ]ronla (0.5 N in dloxane) was added After 6 hours, the
sol

triazol o

fil Wt SP R O] PR T R e & ages weshed wit
satupdtert BowgImAbICdTbdBB®s (RBORD il agd biinew(28 anle Tt @mbingd Aadeaus tgyers were

corrﬁbinlé@ arJd' I%c(pﬁi)lz'e& t(l'l?e rl%SLmILrP)éGITd@MBMrﬁeliinﬂ -@linfdhiail:Bridtbidrm, filtered and the
' Z
flltral e4wé % ge/{irglfgﬁ eﬁé\/l C{Li:,l]d auﬁddu& \n(Pas aﬁurl ed bg]TH'sf{ g:hr?th%llg&%é@%&h& a Horizon

purifigtief Qyp;p@ro@mg!pﬁ &AM 5Iug19m§§h rehlyroW? N methanolic ammonia (0.1-6%) to afford
the kitld CBhpolind 2s 3ndDrdeyrelic omikierez@F Ing} | 70i wXi Thé-nyiktdre etdsydeparbied by SCF

onri b o o BRI, o oo g S g % 440
rotation of 0.26 in dichloronmethane (9.32 ng/nl).
Method 41 F FNNN Br NN+ TiNNaF { / N NF NNN
N CN 30 NW 2007/132308 PCT/|B2007/ 001142 -58 To a
sol ution of
6-[(6-bronmp-1H[1,2,3]triazol o[ 4, 5-b] pyrazin-1-yl)meth
yl] qui noline (100 nmg, 0.29 mol) in anhydrous DV
(2.0 M) was added

Metﬁod430d' fluoro-1-[1(3S)-pyrrolidin-3-yl] p| peridine (61.2

32
Sy i fgcimet OB G7in SR S e Pl SR deEiin2-one.
filtered and the regsuh{ing residue was purified using
gluted with acetonitrile in

rever,sed phase col

vvaté/\QS and triftﬁetic acid. The/titled conpown
wagyobt ai ned as gl id (8694, ny). ?&LES Met hod
01-1 A NO Cs CO N-NBTPr®™Cl "N+ Br z.s /

\O THE\E/F/ \7f S

N~ N o|///
N

To cooled (0°C) solution of 2-methyi-N-1-[1-(quinolin-8-ylmethyl)-1H-{1,2,3]triazolo[4,5-b]pyrazin-6-
yllpropane-1,2-diamine (80 mg, 0.19 mmol) in THF (2.0 mL) and dimethylacetamide (1.0 mL) was added
phosgene (20% in tolueﬁe, 110 pL, 0.21 mmol). After 1 hour the reaction mixture was concentrated and
the crude product was purified by flash chromatography using a Horizon purification system on a 25S
column eluting with chloroform/ethyl acetate (35-95%) to afford the title compound (37 mg, 52%).

Method 31:
Synthesis of 6-{[6-(3,3-difluoro-1,3'-bipyrrolidin-1'-yl)-1H-1,2,3]triazolo}4, 5-b]pyrazin-1-ylimethyl}jquinoline.
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30

N~0O /~~/ O N+ )\ Pd(dppf)CH2CI2° D B, 0 6r\
/N-NN DVE/ HHO N N LN NN NN N H- HO 4 N HC /D oxane

woRosetbpsbsul fonic acid N.:, N N, __ ~N M cS020HCMB2097001142
JJJJ~~~ NNNNN 20 Step 1. WO 2007/132308
PCT/ 1 B2007/ 001142 -59 0 0-0 NN/ NBr"-'-"O0

Cs2Cc / / Y "13 DMF f | tf#fa round hottom fl ask was
added 4-iodopyrazole (10.22g, 52.70 nmol), Cs2C33
(20.6 g, 63.2 mol), and anhydrous DMF (100 ni). The
suspension was stirred at 23 Cfor 5 mn. 2-(2-

br Pt hoxy) t et r ahydr o- 2H pyran (9.95 L, 63.2 mol)
was added and the reaction was stirred at 70 C 5 for
16 hours. After cooling down, EtOAc (100 nlL) and water
(100 m-) was added yo t& reaction. The organic /=
| ayer was col | gctyd;n and €| aguebqs | ayer was
extracted w DAc (3 X m) . conbi n

or gam.gc-Nayers were washed with water y(3 x 100 )
dried gver 2SO4, and concentrated to f% wdar Kk
br own ot e crude product was purifi Wa silica

gel colum eluting with ethyl acetate and hexanes to
prg\/ir@i)éure of B-((6-bromo-1H-[1,2,3]triazolo[4,5-b]pyrazin-1-yl)methyl)quinoline (5.00 g, 14.7

mmdiy, ipRebidid-3ol2 65 g1 Zedwislbln apy tiethylanived @9 Inle2dwy infol] -2xyto@azol (32 mL)
oo by Gt 4y g 4 e 30 o
and gp%nt(a‘tﬁd. 1T hfq):rugc? Qngdu_ct wgsgyn?&%l? byélaﬁ) ch _rrgxi)g[ap | g (arhiorlFon purification
systefh iBth6 batclrs 1B x GoM add Hy 483 ddumnsBelBifg (vith chiorgforB@ndtbanol{0.1-8%). The
reSLgll?ng §oli§ Qas dig’s.oﬂigd ﬁ] hiordfof) co?ataﬁ’l‘ﬂ'lg 0.1% rﬁéthaﬁ"tﬂ]éﬂ@'?ab) andiPasBEBRth water and

1:1 S\%qt%lb?irg_no%?é P(IMIS\J/E 4), lfillteredNalll\!i hc'fon’w\t':entrYe\te-'a To affgrdO}-ﬁ’-(q8n0-|;9-6-"§lllmethyl)-1H-

[1.28}iiazolel4. §-bjp2rativ-Bt/iiraiglidin-G-0pip 08 8- ¥4) oxy) - et hyl ] - 1H pyraz
ol &H(NMFO@00 RiHZ, cmmz -¥6) isrbpm2(baantepdnour) Toi= { & @, ) H(a)vasg -3.57 (m, 1
1, =T . -
e LT i DR
H) A T8v(00 TR0 | &R Ho 16D ey * H 6 PGS STHR (I 28 (T Hbh R dei0.34 Hz, 1
H) sadded] J24.17, 1.64 Hz, 1 H)

Step 2

HO {, o} //é?
N N (COCl),, DMSO t\
XN\ - N N
\[ j:/” Et;N ] = N\N
N/ N/ 3 P N//

To a cooled (-78°C) solution of oxalyl chloride (1.5 mL, 17 mmol) in dichloromethane (15 mL) was
added dimethy! sulfoxide (2.45 mL, 34.5 mmol) drop wise keeping T < -70°C. After 30 minutes, a
suspension of 1-[1-(quinolin-6-yimethyl)-1H-{1,2,3]triazolo[4,5-b]pyrazin-6-yl]pyrrolidin-3-of (1.00g, 2.88
mmol) in dichloromethane (35 mL) was added keeping T < -70°C. After 1 hour 15 minutes, triethylamine
(3.61 mL, 25.9 mmol) was added slowly, the dry-ice bath was removed, and the reaction was stirred for 2
hours. The reaction was quenched with water (50 mL), diluted with dichloromethane (150 ml), and
separated. The aqueous layer was extracted with dichloromethane (2 x 50 mL) and the organics were
combined and concentrated. The crude product was purified by flash chromatography using a Horizon
purification system on a 40M column eluting with chloroform/methanol (0.5-8%) to afford 1-{1-(quinolin-6-
ylmethyl)-1H-[1,2,3]triazolo[4,5-b]pyrazin-6-yl]pyrrolidin-3-one (401 mg, 40%).
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nmet hoxy-4, 4,5, 5-tetranet hyl - 1, 3, 2- di oxabor ol ane (0. 736
g, 4.66 nmmolL) at 0 C and the resulting yell ow

w@odoan3sm was all owed to stir for 1 hour at anmPCEIB2007/001142
tenperature under nitrogen. The reaction was quenched
wi th sat. aqueous solution of NHACI (10 nL). EtQAc (50
m.) and sat aqueous NHACI sofUtion (10 nL) 25 were
added. The organic | ayer was separated, and the

aq Uﬁgﬁ&;ﬁ;{ 3 %ﬁ%o@é%&m% (WJ’t7h71 H:-%%Q) Aod & J57058 I-ELQ ) 1) 4.07 (5,2 H)

drie concent r at
595p<ﬁo?dﬁ)c7t53a<§d yeb Pt 18z, 1 S i) e b%?r”? f‘é'éﬂa? (%,1 |HPE81 (d, J=8.59
Hz, @ €l) 8.820(0s,uini) 8ed7yd, i/ng)34ni, I HIES. E3\dd.alr¢l 1heXanes H)o provi de
1-[ 2- (tetrahydro pyr an- 2-yl oxy) - et hyl ] - 4-
(4,4,5 5-tetranmethyl -[1, 3, 2] di oxaborol an-2-yl)-1H pyra
20I¥€P85 ¢l ear oi | (800 nys, 80%yield). 1H NVR (300
MHz, DMSO-d6) 8 7.91 (s, 1 H 4.48 - 4.54 (m 1 H
4.26 - 4.33 (m 2 H 3.86 £ 390 (ng F H 3.66 - 3.76

30 (m 1 H) 3.45 -=3\57 ( H 3.3€ - 3.39 (m 1 H
1.83 - 1.70 (m 6{H) L. 24 {(sy 12 Hf. 2007/ 132308 /=
PCW.1 B2007/ 0011 0- Step 3: r-JoM0 QN -N1 N

/ BrN~ N N o B "

Y
NN\ NN " Xe—5—Fo~a sol{utjion of
6- (6- brbrrp L2, 3]triazol O gbcRi 0] pyrazi n-J-y tmyl) q
ui nol i neN(84% ng, 2.48 nmol) in DVE (16 niy). 7 added
1-[2-(tetrahydro- pyran-2-yl ox? ethl]-4-(4, 4 5,5-tetra
metAyHspension o21-Hi(@sastiop-maiy)- - yltriazploig grbipyistieyiyolidin-3-one (50
mg,10S0.18. 48miBpl ) aadd Cs2Cfbrdpdrokding, 14243 mpl ) 0.20 H2@mol)  in

tetréﬁ%r%rl{n}@gng V& ggmll%gta g . X{‘l Y ﬁL V%Efg e\%sﬁeggd ag dBOG@ %rgf ql\ours then

Naﬁﬁ‘(w-bl g,gfn)g @rngl wes_l_@feqi@ftebz @2@ tl?ﬁﬁgﬁleor\,%glcu A Cgﬁogﬁldemperature and
contdngate atiied andenprotiuct easvesrifide dgp Sisehdcraenabtaghephyy @singva tHoerizon purification
sys@ntoﬁ Q2958 cf)l%n gigtlnb Kt BnibrbiBfRFaceBRS 555%%5 fofisheli 8 a %@coh@w Lﬁ'nn ona 12M

coie S B S S L R e B

(50 nm.) and water (25 nlL). The flltrate was extracted
Metibd32: Et OAc (3 x 50 nlL). The organi cs were dried over
A, fil | I e 3
Syn%légguc tOfWaS} f?lflj:?odq [QQ%&%’&?%I BLe .e@#%g&é%u oid, E?E;}r&%‘rﬂ?yl]metwl}
q“”l?f'ﬂeormt ogr aphy (40+S, 0-50% Et OAc/ Hexanes 5CV (col umm
vol une), 50-100% Et OAc/ Hexanes 10 CV, 100% Et OAc 10
CV) to provide 60&-{1-[2-(ted dro 15
pyran- 2-yl oxy)l-ethyl]-1H r%zol 4-yl}-[1,2,3]triazoljo

[ 4, 5- b] pyr az} yN et iyl ) yquiool ne

yleldL as /a d. 1H NWR=(300 MHz,
( B 82/- 8.95 (m I H 8®7 (

.K( 2HN 7.92 - 8. oad(émcz@cog 77 - 7|9o leFH)
7.53™@dd, NJ=8.29, 4. 14DMEHd.9(H) .15 (s, WAQ -
462(m2H) 4. 30- 447(]m 391-400 H)

3. @y mixtaregef @ﬁ(p—cblorgﬁ@gl trigzoloy, 3|=tr)pygda4|q—3-yl)r3et@(b] nkp@p,”mohne (200 mg,

0.55Y. rarhol 3 1 4rdft-4-(4, 419) 5-tatrahiethyl- 1.3, B.Gioabproldn)HH-plra3de (139 m§50.€68 mmol), and
sod\%mﬁ)a borfdts (z‘neﬂgﬁ 67Qn90|)"l@dnm§t41%\>l<yé\hei‘he'2ﬂ é*ﬁlj 4k gféfépﬁ 2Mhy Nad degassed by
altematmg between vacuum and nltrogen (5x). Bis(triphenylphosphine)- palladlumlfl‘ ch?orlde (20 mg,
0.08B-r(r6el) vias[a@de(dtapd thalmpdure was/degaes@t 3dain Xy y)- @bdwesylting Feixtuye wasoefluxed for
3 hourd eobiei td r%or% téﬂﬁeFéttﬁ@Q’ldQﬁtéjre@ ~The precipitate was slurrled in 1:1 methanol/chloroform,
fllteﬁh%fj atﬁ gwaﬁ was m\é rggragg dq'g%léenszq;‘x%ymso%% 'ﬂﬁ m mn.trﬁgrlo}/chlorr]oform with
trifluoroacetic aCId and purified by flash chromatography using a Horizon purification system on a 25M
column eluting with chloroform/7 N ammonia in methanol (0.1-10%) The resulting solid was dissolved in
methanol/chloroform and filtered through celite to afford the title compound (161 mg, 80%).
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25 di oxane sol ution dropw se (4N, 1.07 nL, 4.27 mol).
A white solid was precipitated out. The reaction
wOorRoorsBotvas stirred for 1 hour and the LCVS shOERR0QI®1142
conpl etion of the reaction. The reaction mxture was
concentrated, and the residue was dissolved in
distilled water (15 nL). The %ol ution was adjusted to
pH 7 with Na2CO3. An off-white solid was crashed out,
which was filtered, washed with water, and dried WO
2007/ 132308 PCT/| B2007/ 001142 - 61 0 h vacuum
Synff\%sas of S4{Gghiorott & 1uagpipl Sikkpyidean-dw e 117‘%’8‘4‘319&’}?1 Et CH
(50 nmL) to provide 2-[4-(3-Quinolin- :
6y|msthy| 3H—[123]tr|azolo[ - b] pyr azi n- l)- pyra
1 onYebnhanol |( 00,09@% y| el d)) ag, i
LLifd% .sol t C 1H N NH,
400 MHz, d6)Pd@Ph9‘ 22 , %* g9 (dd, =
J4Bf14 1.70 Hz,s1 H) 863(stiH) 8. 37 (ddnd=8. 38,
1.04 Hz, 1 H 832 (s, 1 H 98-804(m2H)782
(dd, J= 8. 67, 5 2. 07 Hz, | H) 7.53 (dd, J=8.29, 4.14Hz,
1H)6 EN 496(t ) TsHz, | H) 4.24 (t,
46$EE;;§éjb vRo78 (g, J=5 , 2 H. Step 5: HO
cacngi NNNNI N\ N MSOR2OH
,Q,NNIn an Erlen r/fkfask(SOOrﬂ ) contai ning
2 [4 (3-quinolin-6-ylmethyt+3H-[1,2, 3]triazol of 4, 5-
b] pyra2| n-5-yl)-pyrazol -1-yl]-ethanol (3.76 mmol,
1. 4% y) was added Et OH (180 nL). The sol ution was
heated until it stay,ed boiling (not all~®f solid was
di ssol ved), and a fir éshl yoprgp@ted et hapol {sol ution of
net hane sul f oni c (1.28 4 3.09 295 mmol ) was
added. A clear s on Wwas obtal ned i 15 addition
of acid. The sdfutijon was then heat & t% boil, and
cool ed to ambi ent Benperature naturallyBmith stirring
for overnight. Theasmall crystals begamgto form after
cooling about 5 mnutes. After stirring for overnight
at anbient tenperature, the crystalline solid was
fi 1A mixeich of warsdvent A{SOly, 8 AGinb), glycanet (1800 9.dtdmmi dkrrous auiidte (27 g, 0.0954
molfl Hr@ﬂan%g &Jo il 895 ¥ HidBoh@htraded WIS acid\28hinl &.77 moI ) was heated at 130
¢rystalline solid was obtained (1.623 g, 92% yield);
°C fanel4th. Abe weq:tlnm mlxgwwmowd teCeaiorean temRerRlE and besifjed o pH about 8 by

0 0 0
oo EABI Tt B B STl oy s o
phages, was Wpcgatqdz;ar(ddthe Jesitlug wag{gried]in IMpCUg, tq’gfforg @ruge-gommpupg, B, which was
punﬁe Sud ci(r@matbgréﬁ% GilidB gdl S5toAc/PdtroBund. Gther B1:28 td yld é’on‘id)sund B (56 g,
51, l%w 3 ?il) 83(dd J 8. 48 4.71 Hz, 1
%”fﬁa(y‘é 5 )‘—‘% 4. 24 t, J=5. 3.79 (L
1H2NI\41£B 40pMHz CPEL): 89;29 d%w@dmgn 2bll; 781343, 1), m7 qyi 1H)

/ ~jJ N LIOHN\ N::;, NN N\ I NNNI NN
Me 01 CNN N To a solution of
[4-(3-quinolin-6-ylnethyl-3H[1,2, 3]tr|azol o[ 4, 5- b] pyr
azin-5-yl)-pyrazol -NI-\W]-acetic acid nethyl ester
(242 mgs, 0.60 moll) i '

i on

freshly prepared @ s, 3.02
mky. ThePd(ertglsi on

nol ) in water % ztirred for 16
hours at anbient tenperature. The whi t e suspensi on was

then neutralized t®pH 7 with 1 N HO, &Nd a white

solid precipitatedgut. The solid WO 20@7/ 132308

PCT/ 1 B2007/ 001142 -62 was filtered, washed with

wat er, and dried under a high vacuumfor 16 hours to

af f degbpfrsiof 3f aperipowldiB126-g, 0.11 mol) and CUCN (12 g, 0.14 mol) in DMF (400 mL) was

degassed by passing through Ny, then Pd(PPhs), (6.5 g, 0.0056 mol) was added. The reaction mixture was

=
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ylmethyl -3H[1, 2, 3]triazol o[ 4, 5-b] pyrazi n-5-yl ) -pyrazo
| -1-yl]-acetic acid (131 nys, 56%yield). Method 44 5
wO20H13Raey- Nl OH McNH OVe&CDI 1DVF NI - O,  Mep@BIB2biz7/001142

| NH2OH 0" ~NH, ,/MeCH N THE N N NHZ DI PEA, nBUOH | \ +
:X:BrN\ Isoamitrile NZ DVF Br NN NNHZ ~NN N NN
Chiral Seperation Br NN+ B\ 1 xNTI i N NNN
Step 1: OOO I\/bNI—!—C]VIe/CDI/DI\/F(rlJ)LoH THE CN~' 10

To a sol ution_of quinoline-6- Cal‘bOXé_ai c acid

heategito 420 (e 1)2 k. Fh ur@gﬁaalm %gol gnda ten}PSrFBxE?ré)%%%F was evaporated
in va%ﬂmqn 'ﬁl‘]%%*gé idtie (w"a? p§ur9d ln?ama?e{qwal ML) URg %&tl:]aﬁieﬁ WA %PIZCL,_T 01800 mLx2). The

Comﬁﬂﬁﬂé{ﬂgwc@%ﬁeﬁyﬁﬁwaﬂqgﬁﬁd@ﬁg, fhg rrﬁs‘ﬁi@e (vgs cglea in vgguo#% af?ﬂ%?r)xc?e compound
C, wartd vish gurifed adyi @umwasrostatograelty @lical §el,aftOAePétrofeematheat=ut: €5) to vield

°°m§§?455’&3959’%?2335 %5\,@5&; ion was dilut ed with EtOAC (150
The organlc ayer V\ﬂ_ﬁ 1 (d 1H). 7.626

s e pANMIREIA0 MHE M) RARIGUL 11HY 8Os Tk A% Pellwl B4 (@ 1)
(dd, BHOAC (5 x 100 nlL). The organics were conbi ned and

washed with water (3 x 100 nlL), brine (2 x 100 niL),

dri ed over Na2SO4, filtered and concentrated to give

qui nol i ne- 6-car boxylic acid net hoxy-net hyl -am de

(11.97 g, 97%yield). To a solution of

gui nol i ne- 6-carboxylic acid nethoxy-nethyl -am de

(11.97g, 55.35 mmol) in 20 anhydrous THE (200 ni) was

added MeMgBr (1.5 Min THF, 55 nL, 83 nmol) at 0 C

under nitrogen. The reaction was allowed to warmto

ansteprst tenperature over 16 hours. Sat. NH4C (20 nl)

was added to quench the reaction. The ction

solution was then eXxtracted with Et OAc

The conbined org

filtered, and con r at ed—to—giwe

1- qui nol i n-6-y none [ EQ 97846 eld). 25 WD

2007/ 132308 PCTFI B2007/ 001142 -63- St 2: 0 N.OH

NH2OH 5 To a susper™ on of hydroxyl ami neNHydrochl ori de

in EtOH (150 nL) was added a suspensiom of NaOH (2.4

g, 59.7 mmol) in EtOH (25 nL). The reaction m xture

was stirred at anmbient tenperature for 15 m nutes.

TheA pixtucs 9 ceratosed & Glgigufr WWIWHIR@PQYCNE (AR infspivfated ds-EtOH (2 L) was
stirr€d finde™ &R d4tH, @hrobth tenpdkbitui® ol M6 B-The T&kcivan@iere was filtered and the filtrate

was concentrated in vacuum to afford crude compound D (17 g, 92.4%) as a yellow solid, which was used

for the next step without purification.
"H NMR (400 MHz, MeOH): 8 8.726 (s, 1H), 8.373 (d, 1H), 7.867 (d, 1H), 7.506 (d, 1H), 7.386 (dd,
1H), 3.966 (s, 2H).

Step 4.

N Br F N
L~ \[ I H

N NH2 Bra N N L
F DIPEA \[ /j:

NH,

A mixture of compound D (17 g, 0.0966 mol), compound G (129 g, 0.116 mol) and DIPEA (18.6
mL, 0.106 mol) in DMF (320 mL) was heated at 130 °C for 14 h. Then the reaction mixture was allowed to
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(9.3 g, 54.25 mmol ) in EEOH (150 m-) was added. The
reaction solution was stirred for 16 hours at anbient

w0 eopasadgire. Et OH was renoved in vacuum t o gi RET/IB2007/001142
1- qui nol i n-6-yl -et hanone oxine (10.1 g, 10 >99%
yield). Step 3: N~OH Ra-Ni/H2 NH, NH3/MeOH NiN 15
To a solution of 1-quinolin=%yl-ethanone oxime (4.54
g, 24.4 mol) in EtOH (50 nL) was added nethanol

0 ' 7 , s o
cool E?a‘lﬁ% lceﬂilﬂgr%glr \NE'EI X h[gdnd: \%gsxe%ao'{ ér{%@g))ma B‘ﬁéu tﬁglguer Was&é%red .lnto ice-water
and gd@eied Vi FiOhe OB)V"Lé3)hV&PrQ9§@ﬁ§c* orpy hﬁ%ﬂsw&ﬁqv_vasgwewﬁh brine (200 mL),
dried ®@acinhy@ifousdia,SEY, aiid @tcentratedib vanb totgieparatampeuiddE, which was purified by
| = . | o,
o3 I OB 00 ¢ g v
yellowselider 20 1i quor was concentrated to give
quUAMNMREEIONEHZ MeOHN 619,094 Gidy 1 H)e. 9801 (AniHMeS.334 (d 14), 7.968 @, 1H), 7.221

(s 1@ 4|§l16}—{(¥%)+ Br N~ Br DIPEA, nBUGH Br N NH uW 250 oC N
1 0 -N .

2 X NNHZ 25 To a solution of
2-am no-di bronopyrazine (5.1 g, 20 nmmol) and
1-quinolin-6-yl-ethylamne (3.43 g, 20 nmol) in
n-BuOH (5 nmL) was added DI PEA (10.5 ni, 60 mml). The
reaction was irradiated in a mcrowave at 225 Cfor 1
hour. The reaction m xture was concentrated and
purified by colum chronat ography Bi ot age 40+M 0- 50%
Et OAc: Hexanes (7col um vol une), . 50-100% (10 col um
vol , WD 2007/ 132308 PCT/1B2007/ 001142 -64 and
Et with 10% MeOH to give
5- brono- N*3*- (1- qui nol i n-6-yl -et hyl ) - pyrazi ne-2, 3-di am

ine (2.1 g, 66%. Step 5: N \ ~~N Br N
| soanyl nitril &8t N. NNHZ DMPFN N 5 N To a
sol ution of fghe NaNO,

5- br ® N2~ n- 6—y—ethyl ) - pyrazi ne- 2, 3- di am
i ne i%ng drous DMF (25 nfgOH.WBs adde N
\

4 i
nitrile g, 1.2 mmol) at 0 C %ﬁe\i;s hon was
ice

stirred at 0 Cfor 5 mn, then the was

renoved andEal l owed to stir at anbient tenpegature for

5 mn. The reaction was then heated at 70 Cfor 1

hour, cool ed and quenched with sat. aqueous sol ution

of Thiazs&@n§idrOofrcbmpolMA Ed0 ¢, D283 Mnoll O Axod (ER0QAI) a6 Gatet (R00 mL) was

ool B BB DBAS i SRR AL R s, v

reslimiiorei s 48% i £ W 18 T Yhe Do pdde g rer 2 my
wasHGedT0 HeRkRL Bk LUt Wikiure was stirred at room temperature for 16 h. The reaction
bt ST gL 86l 3 LR\ obl oo i e
combined organic layers were washed with saturated ag. Na,CO; (200 mL) and brine (200 mL), dried over
anhydrous Na,SO, and concentrated in vacuo to afford crude compound F. The crude compound F was
pre-purified via column chromatography (silica gel, EtOAc/Petroleum ether = 1:5), and the product was
washed with MeOH (20 mL) and dried to yield F (3.1 g, 30.0%) as a yellow solid.

'H NMR (400 MHz, CDCls): 3 8.901 (dd, 1H), 8.761 (s, 1H), 8.101 (d, 1H), 7.776 (s, 1H), 7.752 (d,
1H), 7.393 (dd, 1H), 6.107 (s, 2H).

Step 6:
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N D Chiral Seperation Br" XNNBrY\ / N ~NN+ BrY
Nr NN\ eN 15 N N Racem c

w®2(01A§BedHr ono-[ 1, 2, 3] tri azol of 4, 5- b] pyr azi n- 1pgi/iB20e1001142
' ]1-quinoline was purified on a chiral SFC col umm
using MeOH and liquid CO2 as elution systemto provide
6-[ (R -1-(6-brono-[1, 2,3]triraxol of 4, 5-
b] pyrazin-1-yl)-ethyl]-quinoline with an [a] D of

+204. 94, and

6-[(S)-1-(6-brees:[1,2,3jtriazold[ 4, 5-b]pyrazin- 20 __

1-yl)-ethyl]-quingline wth Z% D of -212.73. Method )
' N
N

45 WO 2007/ 08N PCTHN BQ 2 -65 NN H 2N
Br N Br n-ByOH// 120C + J(—/ Br \ H2 N1 i\

gNH2 n N ispanyl nitrite r-6 g\ I\H{k , JOC 1
NN yStep £ To the sol ution of SN
C-lquidazél i n- 6-yl - net RyPEm-Ae N2 g, 7. 91bnmpl ) f4nd
2.08gram of 3,5- di br &6 fefr ¥7¢ n- 2- yl ani ne (. 08" g,

7.916mmol) in n-BuOH (18 nl-) was added
di i sopropylethylamne (7.0 5 nL, 40 mmol) at rBom
t enpeixakd!bies-[(ldHrd] € AL triagdb[413-KbyHigzinaGg) nteergll-BHudigguindline (6) (200 mg,

20C for ' r '

s i P AR5 A AL W 0
sodigycarpenss (177189 [ SRt By ABeirPYTteaRe (Phmiiagd wetey (T2 Yy degassed by
alteating aetviedn gatuum_ and nitrogen (5 x). Bis(triphenylphosphine)palladium(l_l)chlo_ride (20 mg,
0.0.??'n(ﬁﬁé?)&'%’s N 'aﬁdéflhg %i)(g]gé @és%e&és@@é& ;ﬂ;}éﬂn '(:i?_%ﬂ_r ?ﬁé r@%ﬂtiﬁg ff?x@oilré\g%sr}eﬂuxed for
s s, g oo RTP AP TR PP IR EY 2. 5 B apighirtorn.
filtered (abd ORe djlfrate nwasnénpdentrated. DIV r¢sidRe as) disgalieda idmgthanol/chloroform  with
trifdoPoRedRY lacifliahd puirBed By Mashlchrothatd@ephy Akin® & HbFiIAWuBRatioh¥@stem on a 25M
coldnFEn RS \'/?/ith"‘c%forc{fc?rﬁﬁ"ﬁ Q@8 ot RSn ALYy S%Y%dé%dlt{né @ﬁidfm}?aé dissolved in

RN &S A roomte er,a{ure, then a or “three
methasgbblorofy apBeIH BYPUih geliede BT hel hrromepEHE) Et M 50%).

tenperature and quenched by 3m Sat'd Na2SG3. A

precipitate was fornmed, and 15 filtered. The nother

~liquor was extracted with ethyl acetate (2x200nl)
Met{m%q:g-

e, and the conbined extracts were washed tw ce by
SynfBasis of 1NaHOTDBE-(12eih@Ohi-)1,2, ridzeld[4Gurnyraka@ SCrrbortriel
concentrated to get the crude product which was =\

di ssolved in om), preci pitate was 4
s filtg]"g%ﬁ?o get N

fornmed. Th

S NN

6-(6-'—’&\@ (N, 2, - | \ /'N

3] tri azbjetd, 5- b] pyr azi PACLPPIEHESH ) - qui n i\he

(0.112 g, yield 139 . 20 Method 46 N NN r-6 fawinoline. (1.0 g. 2.93

PddoX eppt Pt Es-RoBr- 1R\ Siiseriqst DB Emasylagnpling (1.0 9. 2
mmbl) il DMAC (70 ml) were added zinc cyanide (413 mg, 3.52 mmol). The reaction mixture was
degassed then PdCly(dppf).CH.Cl, (240 mg, 0.29 mmol) was added followed with tristhylamine (0.828 mi)
at R.T. The reaction mixture was degassed again. After heating at 85°C, the reaction mixture was filtered
through a celite pad and washed with 5.0 ml of CH,Cl,. The solvents were concentrated under reduced
pressure. The resulting residue was purified via flash column chromatography eluted with 1-3% 7N NHs in
MeOH:CH,Cl, to give the desired product (740 mg, 88%). 1H NMR (400 MHz, DMSO-ds) 5 ppm 6.28 (s, 2
H) 7.55 (dd, J=8.34, 4.29 Hz, 1 H) 7.81 (dd, J=8.72, 2.15 Hz, 1 H) 7.99 - 8.04 (m, 2 H) 8.33 - 8.37 (m, 1 H)
8.91 (dd, J=4.04, 1.77 Hz, 1 H) 9.41 (s, 1 H) APCI (Mz +1)288.2

Method 34:
Synthesis of methyl 1-(quinolin-6-ylmethyl)-1H-[1,2,3}triazolo[4,5-b]pyrazine-6-carboxylate
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N~N 85CN N To the solution of

6-(6-brono-[1,2,3]triazol o[ 4, 5-b] pyrazin-1-ylnmethyl)-q
wa@ewaasddhe (100 ng, 25 0.32nmol) and PCT/IB2007/001142

1-methyl -4-(4,4,5,5-tetranet hyl -[ 1, 3, 2] di oxabor ol an- 2-

yl)-1H pyrazole (130 ng, O.6mml) WO 2007/132308

PCT/ | B2007/ 001142 -66 in 5rpft- DVE was added a freshly

prepared solution of Cs2CO3 (306.9 ng, 0.96 nmol)) in

water (0.45 nL) apd the catalyst PdCl2(dppf)CH2CL2( 13
ng, 0.15 rmol)) he/mxture vvas degassed and ged

with nitrogey Yir eeH then was he N85C
for ovlf @ﬂé .y The sol veﬁf—was*evapob ANgectly,
and then{E & product was suspended i n{CHR@'2 (5 nl -)

and filter®d.NThe not her i quor was concé‘ht Nat ed, and
5 N%Qduép%nmrb of R fHEmetyner H[u 2 pRIRSbIGIA 5 Wigrafind-g- eneditile (260 mg,

0. 973 éPm% ?%I dﬂ7""ar)s gt%cg‘%o Y@f Bﬁgogéga %*\@e( {e@%aléeqm&h H(‘rl@) at RT. After
refluging Lth?-@rfe reqelioe nNW wes WH@B?%%P‘WNS werg rRRfYed 4 Ced pressure to
giveIVDEWHE) sofid WhidrthenGrat HiuteipmTIB,CR 71003n!) dnd kpshed® wmzsa(c yquoa (7ml x 3).

Theggqg%o%? s &t?a%%{i '\nﬂll. EI‘, HeCLY {4k *30:(\?* dpelar n?eﬂayeﬂs v?e?e Embinedtdhd dried with

K2CQ:s, ggereg andlcquzentrgteqtzThf %/ tlng_#s hl_e y fun I?nga Iaé? cgg}ﬁ!ngchroTatography
elutéd) with®-DH7N Wi id MEOBACHLCI, 14 gwetdaslra¢ mo@{cmggl mgiB4%)L H)

8.00 (s, 1 H, 7.85 (dd, b]pyrazin-1- J=8.72, 1.89

Hz, 1 H), 7.58 (dd, vyl)nmethyl)- J=8.34, 4.29 Hz, |

H, 6.17 (s, 2 H, Nquinoline 5.47 - 5,57 (m | H),

4.35 - 4.47 (m NN4H) LC-M5 383. 1 H NWR (400

MHz, DMBO-d6) 6 H2 2-(4-(3- ppm9.26 (s, | H), 8.92
(dd, J =4.29, N (quinolin- 6 1.77 Hz, | H), 8.71 (s,
1 H, 843 (s, Nylnmethyl)- I H), 840(d, J= 8.34
Hz, | H), 8.04 2[1231tr|azolo[4(d J=8.59 Hz, 1
H, 7.99 (s, 1 H, N 5-bjpyrazin-5- 791(s 2H)

Methos: (dd, J=8.59, 2.02 yl)-1H pyrazol - Hz, , 7. 56

Syn&-bemé 9{\"1 1 A(guu'(ufh —Sj'rmeg-lylg%H [1I\:[J\£At¥‘|az\élo 4%‘;&?;%/?2?3‘%-6-%?@1%%@

3 H)d Lc-l\/sI 27 (400 MHz, S[))I\/EOdG) b

N, N- - 47 4 1
Izz;itd% iNoI ?dd (Mezﬁ'% 177 =

HC (4
(s, (1"’I /:G/Nylrrethyl)-—%H-——H)*S 4;40%%@2@? 83Hz
| H, 8.38 ™, N~ NHICN( [1,2, 3Jtr|azol

8.06 (d, J=8.59 Hz, | H), 8,00 3 gﬂz

H) , Toy. B 5SUSERIISION =of 7@ mettyd mumq_ln-f yln?q\hyé//plylﬂﬁ‘_g]ﬁlﬁp 4051 blpyrazine-6-
carbdxylaté (29 gl dh.624 FBnd@lin THF2Q0 Init), cobledH}q 5N lithyite) patio pas added potassium
trimethyisjla ?8 H)m AOS’éom&EI ‘]Rfér gﬁrm‘dzfor 720 miNs Bt @“'@' R r@otton mixture was
cor;gp@gé‘régg%ghe rgs%tg?gzeszjye wﬁ%msﬂﬁdl\}g?ﬂ of aMf%Hsrﬂlwrlf(ego\tba reversed phase

colivivizglutENBB-5eBYe 61%TFA H,0 and 0.1%TFA ACN to afford the desired product (100mg, 66%).

Method 36:
Synthesis of N-methyl-1-(quinolin-6-yimethyl)-1H-[1,2,3]triazolo[4,5-b]pyrazine-6-carboxamide

/ /
O N/—djl‘} HATU 0 N/—dl\}
Ho™ NS N —— S e Nsr N
N" N N""N

MeNH,

To a solution of 1-(quinolin-6-yImethyl)-1H-[1,2,3]triazolo[4,5-b]pyrazine-6-carboxylic acid (47 mg,
0.154 mmol) in DMAC (2 ml) and N-methy! morpholine (0.202 ml, 1.84 mmol) was added CDMT (40.4 mg,
0.23 mmol) at R.T. After stirring at R.T. for 45 mins, to the reaction mixture methylamine 2M solution in
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N ppm 9.23 (s, | H), 8.99 (dd, J=4.29, 6-((6-(1- 1.52

Hz, 1 H, 870 (s, 1 H, 858 (s, (piperidin-4- | H),
wW@2®3/182398 J=8. 59 Hz, | H), 8.36 ylnethyl)-1 HCT/B2007/001142

H, 8.24 (d, J=9.09 Hz, 1 H), pyrazol-4-yl)- 8.08 (d,

J=8.59 Hz, | H), 8.05 (s, 1 4 N1H H), 7.90 (dd,

J=8.72, 1.89 Hz, 1 H, 2 NI, 2 3jtriazolo[4 7.65

(dd, J=8.34, 4.55 Hz, 1 H, 6.18 N, 5-b]pyrazin-1- (s,

THF(%O '1'93 mi %%@&g wis aq@l)ec? %fﬂélzsé:rr%g R, T f&"\isytln }Hél?éem(cln)mmtée 24TV (58 mg,

15H)1mol)2 wey a%lqbed 1Aﬁ|e6 stlrnj_ng6ac§ R('B for,\?qqmg“@f% tthI %@on Euxg&emarf%'gio 2 mi of
methylam#id AMrsol@ion k) THE @ad/Bddé.6 After skfringviRr (1 200atNVRiZ., th@RABCHiag Blixture was

stop?ed I_ri)e@?&k 53 plh'nfi&j %‘s wBs fy ev@rlser?ﬁiﬂaée%n@eh vﬁtﬁ s 77%?(%3:/0 EEAZ% ACh: 0.1% TFA
'“H?%bggegf@d?%fe ro ‘6°t it ?"%"1)) 3H H), 8.46 (s, 1 H),

43 (d, J=8.34 Hz, 5 [1,2,3]trlazolo[4 1 H), 8.05 (d,
Metmﬁd§759m | H, 8 00 2 N~ , 5- b] pyr azi n- 5- J=1.26

(d,
85 (dd, J=8.
N /A R IR TN f% zo'oﬂéé-b}awaﬁy o
yilpyorolidih-3d, 2 H), 4.64 (t, N N ethanam ne J=6.19 Hz,
H, 3.63 (s, 2 H, 2.83 .6 H. LCM 399 WO
2007/ 132308 PCT/1B2007/ 001142 -67 Examgye Structure

Name | LC- M5 MetTiad 6SVI(6(1(2 1H® I\/R(4OO
DVBOAf6) 6 thyl) eMfen 9. 23 (s #@f}
8. 97 L O -) 8. 64—s—1H 8.4 s

r_(: NI HpPazol-4 yl)-i «H (s, 1 H), ?g;/ 07(m
2H),7B/CH3N1tr|z(dd J=8.59, 1.
7.60 (dd, 2 N J[1,2,3triaolo[4, N/ 5- J=8.
Hz,Tol R), sautioy (of  Ex[6-oxa-Ragappiof2 Afiept-5-w)- %1 @ﬁltf'aéd@“ §glpyrazin-1-
yl]nié%yl}qambﬁ)ne (303, (.86 mmol) iny2TEMeCHDMSD tdzmi) Rerladded. ridny(asiine (24.7 mg,

0. Sﬁmﬁkﬁz k‘%&t’a\%ﬁz”%%ﬁ%gm n%d“‘? smn@%t ot (s ﬁe’%ﬂr‘f?&t%*’c fot 3.5 h, the

reatttla:a mix mwyg:oolecj_@ol% N aj]d Egnﬁi;}tralggpndgr Fp lfgi Eref;wr Thﬂ_{f u%ung residue was
puriBedoda flesh cdlurhf) chr@ndicrdptly eluty@with 0469 7R N in-eOl: GHjzCl. & B the desired

pro&:%t(sémd‘%%ﬁ 04 NN, N
2, 3]tr|b]pyra2|nazolo 1[-4 8.10 (m 2 H) 7 91
(dd J=8.72,1.89 2 Hz, | H), 7.64 (dd, J=8
Hz Prﬁpaﬁt))rpret hyqf) | 6- {.H) (1 -0ga-- ?za§g|ro[224]n.q}>t B~ -B)- %[1 <z§ trlagolp]jl 5-blpyrazin-1-
yun{egayndhhnblmqw noline Ms 342. H1 H NWR (400 MHz, DMSO- d6)
N, 6-((6-(1-((R- ppm9 26 (s, 1 H, 9.17 (s, 2

?\r{rolldln 3>/§{"_F)/ 8.93-8.97 (m Ig 882? §l/
Me3SI NaH
X Iv X If/

To a flamed dry 3N round bottom flask fitted with a thermometer and condenser was added 95%
NaH (69 mg, 2.69 mmol) and anhydrous DMSO (5.0 ml). After stirring for 2 min at R.T. and 70°C for 45
mins, the reaction mixture was cooled to 3°C and a solution of trimethylsulfonium iodide (504.1 mg, 2.47
mmol) in DMSO (3.6 ml) was added. After stirring for 30 mins at 3°C, to the reaction mixture, a
suspension of 1-[1-(quinolin-6-ylmethyl)-1H-[1,2,3]triazolo[4,5-b]pyrazin-6-yl]pyrrolidin-3-one (200mg, 0.58
mmol) in 1:1 THF: DMSO (16 ml) was added dropwise. After stirring at 0°C for 3h, the reaction mixture
was poured into an ice cold water (15 ml) and extracted with CHxCl, (4 x 60ml). The organic layer was
washed with brine and dried with MgSO, and concentrated under reduced pressure. The resulting residue
was purified via flash column chromatography eluted with 10% MeOH:CH.Cl. to give the desired product
(130 mg 63%).
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N 1 Hpyrazol-4- 8.44 (s, 2 H), 8.06 (d, J= 8.84 Hz,

1 Nyl)-1 4+ H, 801 (s, 1 H, 7.86 (d, J=8.84 Hz, 8
WQ206)7/,13230839 (ddd, J=6.19, 4.17, 2.02 2 N PCT/IB2007/001142
[1,2,3]triazolo[4 N 5-b]pyrazin-1 Hz, | H), 6.17 (s, 2
H),527535(m 1 H, 3.69 (dt, J=12.69, 6.41 Hz, 1
N oN yl)met hyl ) qui noline- H%3.58-3.64 (m 1 H),
3.38-3.49 (m N2 H), 2.43-2.48 (m | H), 2.32-2.39
Meti%]'g/g H) 2 30 s, 1 H) LC- M5 397. 1H NWMR (400 I\/Hz

ynt{wgpds J grf 29 2—ﬁP3§2—11{_1z(qulpohp{P-yl H%hgl?ﬂzlg 22‘|]trlazeiq[4)@ t}lﬂyraz@ 64yﬂpyrrolldln -3-
yl}amm@etﬂ%o(m 2 H, 806 (d, pyrrolidin-3-yl)- J=8.84 Hz, '
1 , 8.01 (d, J=1.52 Hz, )N 1 I—l-pyrazoloﬁ- 1 H),
789| dd, J=8. 84, 02Hz 1 H, 9yl)-1H 759(dd

J 8.

. 4. 29 Hz . 6,48 0H [1, 2 S]HM azol o[ 4
NJ7 7, 7.1 ]pyr
392 , 3.64 - 37
31273 ,646 6.46 Hz, i 3.57
- 3.64 (nN iNH), 3.38 - 3.49 (n1 N N 2 H) im 8 (d,

‘E C_zl‘o?’% gléll}’uol'n 1E? ﬁﬁ;ﬁb Z%;i 8&/%*1 1((:‘%0“:\) y@rﬁetﬁyl)ai-ﬁsz (aﬁﬂazéo[t&-b]pyrazm-&
yllpy[roligtpn- —mcarga te @093\9(%672 mq_) i anhyglfo l(spl? eprodplhwgrs adlg&d Qy NaH (25.4
mg, H)013nrilal). (Atitel, stiding 2t B2, fo2109ing:ttg théablioy In)ixtute (v8s addledHjodoethanol (288.9
mg, ?1 %%mol)s Aﬁgr s(nrrﬁhg & 7590 fér 1]66n to te @ ctiorPixRiraAbxatigl lado&hhno((zss 9 mg,

1. 6% Tmﬁl) S?f?ef isl%argl %[95})0 4for’42h A%% forl_:bzf??thegt?a §|8ra mlxjur%w?4que50h8%W|th water
and[XjHaxpd. The pllieny wayextragied With 2: ’I]_th;ﬁc tglugne (2x f@nﬁ)g quﬁrgaqu.lﬂyer was dried with
K,C8,, Xifleréddand cbhaghtdaRiN a8 td@tingFdsido@ whi dissoived) in&H3E, (1081) 43t TFA (0.5 mi)

and(l{&Ol—:l:’> ( plpei@' %&ﬁ%sad(i%g 14 ‘?tﬁwﬁﬁ%g 0% I§4' 1’6‘246 I&D'_De %ﬁc?)t%n n|1\||xture was
congemtrﬁt% |r§su1§r|ng rgsiqdue V(ats pu Jﬂeg vig 4evaed @apﬁ cooiur@gglt(tfd i h,\(ﬂ_i% TFA CAN:
wat@EM-hidrthe @Birddproddctih).6 igB0 (s, 2 H) 7.57

(3-(quinolin-6- (dd, J=8.34, 4.29 Hz, 1 H 7.96 (dd,

Mt% :{g/ylrrethyl) 3H J=8.72, 1.89 Hz, 1 H 8.04 - 8.13
Metpog 59 [1 traz N N 5-b] pyrazin-5- 4 8.39 (ddd,

‘Synihegs Gg)f 22 @7{1 @-flagoquigoln-8-Meshaih ik 2 triazglo bgpy@zln-@d'a -1H-pyrazol-1-
Detharbi 42, 1.64 Hz, | //NH 9.43 (s, | H. LCM 425. N

yh)

N WO 2007/ 132308 PCT/ |1 B2007/ 001142

) oH HO =
/\/ /
eyl — EIa s
N = ‘NF — > o\ N N,
I I NQ\[ 1’/NF
N"N

A
NN

7-fluoro-8-{[6-(1H-pyrazol-4-yl)-1H-[1,2,3]triazolo[4,5-b]pyrazin-1-yljmethyl}quinoline (95 mg, 0.274
mmol), 2-iodoethanol (378 mg, 2.198 mmol), K;CO; (75.8 mg, 0.548 mmal), DMAC 95 ml) were combined
and heated in microwave at 120°C for 4h. The reaction mixture was concentrated and the resulting
residue was purified via flash column chromatography eluted with 0-5% MeOH:CH,Cl; to give the desired
product as a solid (33.9 mg, 31%).

Preparation of 7-fluoro-6-{[6-(1H-pyrazol-4-yl)-1H-[1,2,3}triazolo[4,5-b]pyrazin-1-yllmethyl}-

/ N ,o:é y/
B
Br.N_N. § &D—\c’ N NN : "
X NF - > Nx > NF
WY L
NN PdCl,(dppf).CHyCly NN

quinoline
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-68 Example Structure Name NVR/ LC-M5S Method N-(2- 1H
NVR (400 WHz, MeOD) 6 ppmH3 i | (dinethylam no 3.08

W@ 2007632398 3. 13 (s, 3 H 3. 52 (t, H3c'N~, NCH3PEI/1B2007/001142
Jethyl)-N- J=6.19 Hz, 2 3.98 (t, J=5.94 Hz, 2 |
rrethyl4(3 H)634(s }-%770-778(m3H)12
oi - (quinolin-6- 806-871(m1 8.11 - 8.16
(m 15 Nylnmthyl)-3H H) 8.22 (s, I H) 8.40 (d,

J= %‘oséq §ns§o§ [é[(@brglwgqhggﬁiﬁ)gz%loﬁk ﬁ%ﬁéln(pyl m!eth% pﬁ.xoroqumollne

250 HZQ 0. §9€H)nrrg>l) And -§44 §_5-|tq)trametpyl-6 H%Qﬁ)&)lﬂi\é VR 3-1- carboxyhc acid tert-
butyl\bs(e2<22$ g, DINGS A BIDin Mirzsthokiz@B)e B.0ppinMasCEeBCEA3(Bmg,&2.4g)mmol) and
4(4'0£t’ I):| 2 9ATHZ, Zadd) debiGed\~sd¥etaN (llqéﬁett@yltlﬂam Efpension, 1,1-

bis @ph?ByI;%wa%thg)iego%e@gg %Iogqsp}%}_&dmniﬁﬁ ’F %on@ée%it& éh rB(qzd% %;313 (%f.lmmol) was
addsd angtﬂlwrle?ct@j—fn@tug_e]_wa(srﬁeggs@q) aggin,] pfter sgyringyat (8ﬁf]C for ‘].Q)h the reaction mixture
wasNsbidd dowdl thIH. ﬁZdﬂut&[ HithBwaar ((Ohl) arialfiitsrdd. Hrhe dquédus SaydiOwdsthxtracted with

CH2E\ % Q)] % EA w@ﬁg\%@l}%gﬂ dt?\e ?))gaﬁc ga?er(\ﬁ’as &le{gﬁr&‘(ﬁrﬂltered and

Comg'“gf‘!ith!? with thg solid dilteyes! inigialy, 3rq NW”("%@D”WF&"“W@?@Y he resuiting
resifu@tviay lpuriied 3ia flgp roIimB 3nrérhatoglaphy BldtetHmith B7H)CHACIZBe@ld)to give the desired
pro&yc@?% %é‘;l /ﬁqw. NMh'(Ebb%JHDMSQ%'%pm% 180s, 6 55£ &id, R bl 417 Hz, 2 H)

o 1 T 10 AT a9ty 18 B ok o g 892 0
J=406,1.77+&, 84) |5 (O1NM)~N | N 5-b] pyra2| n-5- Hz, 1 H) 8.07

(d, J=1.52 Hz, 1 H Nyl)-1 H pyrazol e- 8.35 - 8.39

(m 1 H 841 (s, 1 H NN 4-carboxylate 8.91 (dd,

J=4.17, 1.64 Hz, 1 H 9.27 s, 1 H9.48 s, 1 H. LCM

401. 1 H NWR (400 MHz, DWVSO d6) 6 HN ppm 1.83 (qd,

J=1Metf¥d,403. 92 Hz, 2 H) N 6-((6-(1- 2.01 (d, J=10.11

Hz, 2 H 2.57 - 2.68 (piperidin-4-yl)- (m 2 H 3.07

(d, J=12.63 Hz, 2H)1H-pyrazo|4426-436(m

J=11. 56, 115M04 15N/ ’§92Hz )

6. 1§ \(s 454 (dd, NI, <zo|\,q ?@O
4. 014 84‘.h|§ad@olutl@1&N 8\
5b]pr§v\zLNnI-J859 2.0 799 B@N(m
\ yl)tethyl)- 2 H 8.31 (s, 838(d J85'9Hz

I
//NqU|noI|ne1I-|)873(s I 8.90 (dd, J=4.17, |IN

6 ( h@ ( iaclef@fch | -[19 ?%_Pm E%%T mxm%yﬁg g\ethKIlm -pyrazol-4-yh}-1H-
[1, Zpﬂquqlp[déjadﬂyra;me pyp?ﬂpl;_rlﬂ@ b}( § chimal Wlurgn 1Qh|rel§ak Q ‘Hf X725 gmm Nqu  column)
eluth§ with 5694 MdOH(addl a 1Idw Bate3éf, 2. Bullin Indzgivel 1-[k$)-172,8-DitigardBertdBIT, 4]dioxin-6-yl)-
eth ]ﬁ%%ﬁeﬁ@ﬁ“@ @ ?} %;}1 &?f_glnago 3‘975@ ;Qsz% \Qﬁu ﬁbpt%al"ﬂ:taﬁo@& 0.146° in

rorgetkga@e (5.6 mg/m and 1{(R)-1-(2,3-Dihydro- benzo[1 Al loxm-6-ﬁ) hyf] 6-(1-methyl-1H-
yrazol-4—yl) -1H-[1,2,3]triazolo[4,5-b]pyrazine with an optical rotation of 0. 26° in dichloromethane (9.32

mg/mL.).
Method 41
F
=
=
N i
N
HN F N
Br: N\ N - ‘:>-<N —
h F N N
N~ N | A AN
N N



10

15

20

N yl)nmethyl)- (dd, J= 4.17, 1.64 Hz, | H) 9.35 (s, |
~N N quinoline H. LCGM 343. O/ | 1H NWR (400 MHz,
WQERHOOREBGRM  nor phol ino(4- d) 5 ppm 3.52 (s, 2Z2PEH/IBR0G001142
(s, 2H NN(3-(quinolin-6- 3.82 (s, 4 H 6.17 (s, 2
H 7.43 (dd, ylmethyl)-3H J=8.34, 4.04 Hz, 1 H) 7.60
- 770(m 17 0/ / [1231t$ﬁazo|o[42H) 7.84 - 792
7.95 (d, 6 ,5-b]pyrazin-5- J=1.52 Hz, 1 H)

I
8 i'g (%)%tladl %flg[ﬁbzﬁr@mo%%m\z n%!n%z%l&ﬁ%yé] }_yéazfcﬁ 1é}§m qglnme (100 mg, 0.29
mmczi) ‘&?nhyimemDME (2.9 miyyas ppided &4 sHlugra-1-[($S)pyrroldip: a%“é"‘e (514 me, 0.32
mmol)Gia KDEOE @ed. fiynlg - B4q Brmoll MteNbRing40 000Eigr 1BDNBEs the)reaBtion mixture was
d usidgversed ase%olmn SutdPwilhSacetortrile in water

ﬁlteré éHdQIQJ rjeﬁﬂtﬁg regfa @asg;ég'% n]géé %F%fg\; %E&X rathyl ) - 30
andt Iurp?cg‘ﬁc(ﬁcg[ Tt\?ﬁntl cqupo d]\!@se ain 3 8P mg) H 6 NN

5-b] pyra 8.43 (d, J=7.83 Hz, 1 H 8.70 (d, b]pyraz in

J=18.69 Hz, 3 H 9.06 (d, J=4.55 Hz, N XN N

yl )benzamde 1 H 9.58 (s, 1 H. LC M 396. WO

2007/ 132308 PCT/1B2007/ 001142 -69 Exanple Structure

Name NVRILC-M5 Method H3CQ\NH i | H NWR (400 MHz,

DMSO-d6) S Nnethyl-4-(3- ppm 2.82 (d, J=4.29 Hz, 3

6.34 (s, 0 N (quinolin-6- 2 H 7.85 (dd, J=8.21,
4.67 Hz, 1 H vylnmethyl)-3H 8.02 - 8.13 (m 3 H)
8.19-8.30 (m 2 19 i [1,2,3]triazolo[4 H 8.40 (d, J=

8.34 Hz, 2 H) 866(d 6 N N,5-b]pyrazin-5- J=4.29
Hz, 1 H 8.81 (d,J=8.08 Hz, 1 rr \ yl)benzam de H)
9.13 (d, J=4.55 Hz, 1 H) 9. 59 (s, 1 NNrNH. LCM
396. OCH3 6 ((6 (3- 1 NI\/R(4OO MHz, DMSO d6) S
nmet hoxyphenyl) ppm 3.86 (d, J=1.77 Hz, 3 H) 6.33 (s,
1H 2H 7.17 (d, J=8.08 Hz, 1 H) 7.48 - N
[1,,\%th30klt4iazolo[4 7.55 (m 1 H 7.79 - 7.90 (m 3 H
20 -b]pyra2|nl-807(d,J884Hz 1 H 8.18 -
8.25 Nyl)methyl)- (m 2 H g@ , J=8.34 Hz 1 H
[ [ =4. 80I/—|z—/1 950r (d,

l_J_lnollne9 12 (d, J
= EGolB N' db 6- (4 VR
6j—M§—Trz$5oxypherf’yl )ﬂ)m%d?’ 86 (TEF 3 H)
.29(5 "2 1é’ 7.171(m 2 H 7
1 8.

H)
4.55 N 5- b]p 1Hyrazin-1- Hz, 1 H) 8.05 (dd. J--8 72 1
.90 Hz, 1
[o]
<) - 1)
N—N/_/ K g
V + P(eppACHCl 2 r@
Br. Ny N,
/(},i\@ \[NIN”N ToMEMO NU\[ v
| IN“
H _ HQ
4 N HCl/Dioxane }N //@ methylsulfonic acid 2 //@
/ N
Ng | N N | | MeSO,0H
!NIN,,N | IN,N

Step 1:
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21 [ triazolo[4 H) 8.16 - 8.23 (m 2 H) 8.27 - 8.32 6
bl]p Nyl)methyl)- (m 2 H 8.77 (d, J=8.34 Hz, | H |
wO0 2@aiseshs ne 9. 11 (dd, J=4.67, 1.39 Hz, 1 H) 9pdBIB2B)7/001142

(s, 1 H. LCM 369. 6-((6-(1 H | H NVR (400 Mz,
DMSO-d5) 5 ppm6.12 (s, 2 6.67 - 6.72 (m | pyra
1 H1-yl) H 7.47 (dd, J=8.3%- 4.29 Hz, | H 22 NN N
N 7.80 (dd, J=8.59, 2.02 Hz, | H) 7.94 -

[1,2,3]triazolo[4 N5 b]((6-(1 n-1 8.01 (m 3 K. 8.30
(s, | H 8.74 (d, 9 J=2.78 Hz, | H) 8.83 (dd %}9,
H)

/" N N yl)nmethy- ne 177Hz I H) 938(s ) - VS
t N 329. NFN6- ((6- (2- VR (4 Q. Mz O-d6) S

fl uor opliepyl ) - pphe: (%\I O1744 (m 3H N
| H 7.53-7.70 (m | H.7 - J=8.84, 23 _N

[1231tr‘|azolo[4202 e, | I—I) 7.98-8.06 (m 3 H 6

I An i‘?°“]”g¥7?*§i t?aﬁé S au% g-loéﬁpyl(angli}e_&og)Z%%Zglg rr(njo% 03603206 9, 632

mmél), NinfiGNhygirdua oPVIin d1QQ) mL). CThassuRgnsioR| &as( ﬁt@;rsa@ 1at 13 {C for qunn 2-(2-
brorﬁé@n@x hydPBOpgan (995 nﬁly 62Z Mmool wiid ddded) prid the fbctiod walstidpd at 70 °C

for 1\? rgu?s?ggélr céal%%ﬁ r}L E&OP% (,P 3 aFB 2%5_@0 Lﬁ?as(agi d to tlée reaction. The

orgapmlayg Wap cgjledied, (a thqaqupNsNayﬂ\was 8xt vagklf_tRAF (3 thog n’%b The combined
orgdrie: laydrs M)ereameEﬁec(\sth whtelr)3 81090nL), )dn?dmtehyéz}i% (eddigoncentrated to afford dark

browL 4 ':h?e JI'UC@AWCH%IC’[ vlas wrlflgd &fa diRa gél cDhubh Hutﬂkj iR bth %cét'gte and hexanes to
REGREW LR St e s
NMR’@Z& MHz7DI880-¢n 5 7.8 (8 1LH-7.32 (B)1 1), 48 (4h8,(mJ£8) 425 - 43D@, 2 H) 3.81 -

3. 9d'dh 1 H) 186 25575_(N { by 24533 57i(@zebef Az, 7.156.30 delao %8 H34.34 - 1.71 (m, 6H).
1H 7.936 N 5b]pyra2|nl-(d J=1.77 Hz,
| H) 8 10 - 8. 17 (m 3 yI)rrethyI) H 8.92 (dd,
J=4.17, 1.64 Hz, | H) N NON quinoline 9.18 (s, 1 H).
LC- M5 357. WD 2007/ 132308 PCT/1B2007/001142 -70
Exanpl e Structure Nane NVR/ LC-MS Method 6-((6-(4- 1H
NVR (400 MHz, CHLOROFORM H3C, I N nethyl piperazin d) 6
pprad.B9 (s, 3 H 2.54 - 2265 (m N-\ -1-yl)-1 H 4
H 3.79 - 3.89 (m 4 H 5.88 (s, 2 26 NN N
[1,2,3]triazol 0[04 H 7.41 (dd, J=8.34, 4.29 Hz, 01 H)
11 ,5-b]pyragin-Ty 7.77 (dd, J=8.72,1.89 Hz,,
7.80 OoN M-l yI) 7.985 (m ,pgﬁgdﬂ) 8 08 (;a-/J

Hz, 1 qwollne H), 8. 4% 8. 30 (s I
74 9
I
H

To a solution of 4-iodo-1-[2-(tetrahydro-pyran-2-yloxy)-ethyl]-1H-pyrazole (1.0g, 3.1 mmol) in
anhydrous THF (8 mL) was added iPrMgCl (2M in THF, 3.10 mL, 6.21 mmol) at 0 °C drop by drop under
nitrogen. The reaction was stirred for 1 hour at 0 °C under nitrogen. To the solution was added 2-
methoxy-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (0.736 g, 4.66 mmol.) at 0 °C and the resulting yellow
solution was allowed to stir for 1 hour at ambient temperature under nitrogen. The reaction was quenched
with sat. aqueous solution of NH,Cl (10 mL). EtOAc (50 mL) and sat aqueous NH,CI solution (10 mL)
were added. The organic layer was separated, and the aqueous layer was extracted with EtOAc (3 x 50
mL), dried over Na,S0O,, and concentrated to give the crude product as yellow oil. The oil was purified a
silica gel column eluting with EtOAc and hexanes to provide 1-[2-(tetrahydro-pyran-2-yloxy)-ethyl}-4-
(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-1H-pyrazole as clear oil (800 mgs, 80% yield). H NMR (300
MHz, DMSO-dg) & 7.91 (s, 1 H) 4.48 - 4.54 (m, 1 H) 4.26 - 4.33 (m, 2 H) 3.86 - 3.90 (m, 1 H) 3.66 - 3.76
(m, 1H)3.45-3.57 (m, 1H) 3.33-3.39 (m, 1 H) 1.33-1.70 (m, 6 H) 1.24 (s, 12 H).
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8.88 - 8.98 (m | H. LGM 361. 1 H NVR (400 MHz,
CHLOROFORM  d) 6ppntl. 50- 1.62 (m2H)2.01 CH3
wOoR7dsases hyl -1 - (d, J=11.87 Hz, 2 H) 2.34 (s,PGI/H200/001142
(3-(quinolin-6- 2.49 - 2260 (m 1 H 3.04 - 3.14 (m 2
3C ylmethyl)-3H H) 4.49 - 4.60 (m J=13.39 Hz, 2 H)
27 ON[1,2,31triazolo[4 5.87%qs, 2 H 7.41 (dd,
J=8.34, 4.29 11 Y X ,5-b]pyrazin-5- Hz, 1 H 7.78
(dd, J=8.72,1.89 Hz, I NNyl)piperidin-4- H 7.83 (s,
1 H 808 (d, J=8.84 Hz, 1 amne H 8.12 (d, J=8.34
HzSteP3H) 8.32 (s, 1 H) 8.91 (dd, J=4.04,1.52 Hz, 1
H. LCM 389. 1 HNWVR (400 MHz, CHLOROFORM d) 6 ppm

1.61 - 1.1 (m J=12.69, 8.56, 8.56, 3.79 2 H
197- 05HO ~N (m J=9.54, 6.44, 354 8, 3.38
1- ( 374 in-6- Hz, 2 23 (s, | 29 - 3.57

(i yI met hyI) 3H— 2 - 4, m \J=7. 86, =

7%@, 28 N H, N trlapz%qpﬂ]% ng §>J 3.66 Hz, A/

H) O16 (ddd fl Nf) b] pyr azi smew,0=13,83, 6. 63

4.0 5, / v Nyl)plper|d|n4o‘1‘ AL

(d,J834 4.29 Hz, 1 H 7.81 (dd, Jsg\fN BONHZ,

1H 7.8 (s, 1 H) 815(dd J=12.76, 8.46 HZN 2NH)

8. 31'% a(sglut|o11 o#'a (680r 1@%&1&01 p}s rasin X-le atun'ﬁﬂme (b@‘rl}@Z 48 mmol)
oxy

in Dglgﬁﬁ[mlggvas a@ g%- 2( traliydﬁjpy? tﬁ hg_l ? %gjdloxaborolan-
2-yhA I-Bm/rs(zn}p (8p0 |-p|)gsg2 %m(r@l) apd g);?_c:@?, @542 ¢ qkﬁ3n@p¢lhn GIQO 4 mE). The reaction
maxtﬁx@wa% dbfassbdbhd élﬁﬁr’ged I niBogdf for rr&Dimed ITHe! parialyt QataBkt-Pd(dppf).CH.Cl,

(101}_%9 £ 1§]|Z|)mn%3§\%F 1;; d fﬂ Qée‘gglac_)n% >§Jr§ dgg% %&an@l éaége with £|trogen for

threz_.a,L lmeq“andss_tlgiadpfyrr oHrsgi q_|)C updqfltr()%] ;hege@ﬂon rﬂlxtgrg was thep filtered over
a pald)of Ok, hpiywasioddivith EtCBc (0 MB-ard Bdter((B§ mR). Fihe Bir@d whsexirhctéd)with EtOAC

3 >(8500|5hL) a'mer@ an|c§ w%% é offer |'l032§0 9E?Ite§éi!dand]66héenirzteé- irbvhcuo. The crude
pron“zeﬁ_\@s E%flemw% NEy)ta%e ?th gel(cPrHumﬁc%m%@ohc}%o%éw’\%tggdéexanes 5CV
(coldnrrmqiww 5p-1 QQ% E@ng-le((emes 10 q;\y 190“[4@((,0@@0 Q3 epraygie Bg6-4G[2-(tetrahydro-
pyra(nwmglétﬁw O-pyridzol-d-yiH) 2 31RBolé[t, dwb]eraﬂuWJﬁl&ethYl) Abnolite, (80 mgs 81%
yieid§! ¥R h@l%é' )‘lé?ﬁgﬁ (rhod'RnH? %Q ﬁ%gjzg s'é')z g 9§§m(13H) %e % ) 8.28 -
8.45,m,2H) 792 8 868 (.2 M7 1%~ 7-90 (R Yy %&‘/’BH “BP% 444 Hey! Hb@15 s, 2 H) 4.49 -

. 4.62(m,28) ¥.3B4.47.(262 Hi-P.98- 840 (15,1 H) 3.679(B.87am, Oreb.460tE, I H) 3.47 - 3.60 (m,1H)

3,353 Mm ) 1.8 - Boem(sid) 1.87°4.89mB B2 Hz, 1 H). LG M 375,

Step 4:

g

Q H
{ / -
N 4N HCI/Dioxane
L
N A\ N\ N N
(L L
NZ N

To a solution of 6-(6-{1-[2-(tetrahydro-pyran-2-yloxy)-ethyi]-1H-pyrazol-4-yl}-[1,2,3]triazolo[4,5-
blpyrazin-1-ylmethyl)-quinoline (780 mg, 1.71 mmol) in CH,Cl, (20 mL) was added the anhydrous HCI
dioxane solution dropwise (4N, 1.07 mL, 4.27 mmol). A white solid was precipitated out. The reaction
mixture was stirred for 1 hour and the LCMS showed the completion of the reaction. The reaction mixture

/\/O

Sz

7

was concentrated, and the residue was dissolved in distilled water (15 mL). The solution was adjusted to
pH 7 with Na,CO;. An off-white solid was crashed out, which was filtered, washed with water, and dried
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NH2 (R)-1-(3- 1H NWMR (400 MHz, Mc(DD) b ppm

(quinolin-6- 1.71 -1.82 (m 2 H 1.88 -1.98 (m 1 ~N
wWo00213308 2.21 (m 1 H 3.41 - 3.47 vyl ne triBZDIRBB)#A001142

(m 1 H 3.51-3.62(m 2H 4.15 (td, 31 N\

[1,2,3]riazolo4 J=8.97, 4.29 Hz, 1 H) 4.48 (dd, 10

~~N , 5-b] pyrazin-5 J=13.52,-8.66 Hz, 1 H 6.08 (s, 2

H) Nyl)plperidin 3 ~~ amine 8.09 (dd, J=8.34, 5.56

on a(h gn vicung f%- 1§~éur T% ?dh@?f@sr %%R/%tglrlieg?rgg I:%(ZH Lgto ov%g%% (3-Quinolin-
-ylrgqglyl-SH il q,@]tﬂmoiq@-b]ggg}zxp S(ya@(yamyl]-mmqq °/e gyld)laS(aswhltgcrystalhne
solldpfmmaOnétﬁlg-pmﬁt R 52200 'EENMR (40038Hz; DMBO{gLE 9122 fsn*t BY 8.8a @d, J=4.14, 1.70
19 847 ddQ 863'_% GH&HL 1'19)8%' Qﬁtlli}wg)s -3t (b, ?ﬁ)mz (dd, J=8.67,
Itp 9 ‘Ltrl ?z% (() 4
207|_qsz 12H)574 d?, %2? ﬁ\”‘iz p_d—i g ég]%mjrx 961% J-:'(ﬂz Hy 4.24 (t, J=5.46 Hz, 2 H)
3.78,(& VB BH=m2iHN-5 J51 , =84 , Hz, 1 H 4.52 (s, 2 N
yl)pi peridin-3- 6.51 (dd (dd J=8.46, 5.43 Hz, 1 H)
%ﬁ - p am ne N N di hydrochloride 6.70 (m 2 H)
P 6.96 (s, 1 H7.59 - 7.64m 2 H. LCM
361 V\D 2007/ 132308 PCT/1B2007/ 001142 -71 Exanple
Ho Structure Name NVRI LC- M5 Met hodyn 6- ((6- (400 I\/Hz

gl\/b(I)) Sppm.- 2.95 ~N(p|pe aZ|n1yI 4 H)
3.76 - 3.8 4 mefhar. spi®nic s¢id N 1H 2 /(dd

N .
=8, 34, 4 H 3NN va 1.2 3] Mo
Aeow(ad, J=8.84, 2.02 Hz, Yaa 0 4 ©" Olidso,on
. 5-b] dyrMzi n-1- (d, J 1, 26 rz %§§4gd J=8. 84
dd

')n%th?l)quinol Hz, 8. 33 ( T84, 0.76 Hz, 1

'}% 'Jheﬁgg gi/ ﬁa;%ﬁ gsob rlﬁ'l) 8o H(ggéj -(3] qé}no%?e y|m%th;7|73H'-'['¥2 3hriazolof4, 5-
b]py(q:ﬁn-52/l }qyrazlol é—gl]— tganob({abm In% 1 4f9 g-»\é %?ci ER” 1f0 (I%) 'Ei'm solution was
heat2d Idptil B.sfePted b@Iing 2nat |y ofZsolif) was GGolved),candreofrashly Brepded 8thgng] solution of
metlhanE')suIéonl@Aacﬁ 1. 2§ M]-% O§4nLH%;95 anol ) Was a%deoo XcRBt Sykior whd bihained after
addlﬁin c% a%?t ;J' L|tl% \ﬁas’_ignenfweg?d (to %ou ?ffdé:o%"id to frr?&ntu%mpé[at naturally with
stirrimg) for (QpamNight. th‘, srmllwys@ts, hegan toforprgaf@a goollgg:gaogt45 n’@u@g r stirring for
over]:nghi)at AmBibnt 'terMpeysiurd) iteednisthiline dolid (vals filidred,. vesdhddayith Jsmidl) arﬁodhﬂof ethanol,

fg@ed gndgr ﬁ v%&&rﬁg’c}? r@g@ hltL ?gt%lfci;ne?’s%lu{ \gas Jb'f; ne% 553’ g, J92% yield);
meIth@ pR)Bt A< 3( @O@erm.r&tal Awew Cgl 'p%l“zﬁl 3_80/854 4, SQLA %23 92%; Found: C-51.27%,
H-4.32 %, N 24.04%; 'H NMR (400 MHz, DMSO-dé) & 9.24 (s, 1 H) 9.12 (d, J=4.71 Hz, 1 H) 8.79
(d,J=8.48 Hz, 1 H) 8.64 (s, 1 H) 8.33 (s, 1 H) 8.10 - 8.22 (m, 2 H) 7.98 - 8.09 (m, 1 H) 7.83(dd, J=8.48,
4.71 Hz, 1 H) 6.22 (s, 2 H) 4.24 (t, J=5.27 Hz, 2 H) 3.79 (t, J=5.37 Hz, 2 H), 2.32 (s, 3 H).

Method 43

HO

@ Jrf\ip

MeOH/HZO

To a solution of [4-(3-quinolin-6-yImethyl-3H-[1,2,3]triazolo[4,5-b]pyrazin-5-yl)-pyrazol-1-yi]-acetic
acid methyl ester (242 mgs, 0.60 mmol) in MeOH (4 mL) was added a freshly prepared solution of LiOH
(72 mgs, 3.02 mmol) in water (1 mL). The reaction was stirred for 16 hours at ambient temperature. The
white suspension was then neutralized to pH 7 with 1 N HCI, and a white solid precipitated out. The solid
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H2N (R)-1-(3- (m 1 H 2.19 - 2.30 (m 1 H) 3.37 -

(quinolin-6- 3.44 (m | H 3.63 - 3.72 (m 2 H \
thmﬂmbs-SH 3.74 - 3.83 (m 2 H 5.92 (s, 2r¢h/1E2H07001142

N~\ [1,2 3]triazolo[4 7.52 (dd, J=8.34, 4.29 Hz, 1 H

7.81 10 N ,5-b]pyrazin-5- (dd, J=8.72,1.89 Hz, 1 H)

7.92 (s, 1 Nyl)pyrrolidin-32H 7.98 (d, J=8.84 Hz, 1

H 8.12 (s, 1 amne H 8.32 (d, J=7.58 Hz, 1 H) 8.81

was %%g% 3’%37%%%“ w:allt ﬁéaign dlmt'j'@r IJngq:I \Malu:ﬁ‘ﬂ%r 16 ﬁ&pé)tol\éﬂ'érd [4- 53 -quinolin-6-

olin
R RN MO Gl o
(s, 2 H 7.54 (dt, J=8.34, 36 N, \ \ /
[ 1Rl k4 i azol o[ 4 2. 02 Hz, 3 H 7.86 (dd, J=8.72, 1.89
12, 5-bl pyrazin-5- Hz, | 8.01 - 8. 05 (m 2 H 8.28
(d, NNNyI)phenyI)msthJ 34 Hz, 2 8.38 (d,

J=7. 33§ 90 6 J--4.2901, 77 Hz, FWRaneyNI
m/g HMM@N@@/DL W@z@@
N d, [/ (3-(3-(q I 45 (t,NH3/Me0H

N
( i n-
J=5.68 Hz, 1 N 6-ylnethyl)-3H 6. 25 (s, 2I—|)752
7.59 (m 3 H 37 [1,2,3]tria 2[,7.85 (dd, J=8.72,
8 1 8.01 - 12 Ho /

;'5- b] pyr azi n-5- =
" Noayhnidghenyl ) N
J=4. 17“”1 64 Hz, it N Sl

90 (dd 9. 49 (SO &i

9. (4- (3 (qui nol i n- (400 MHz, MeOD) S ppm 3. ]
NH 623 (s, 2H 7.51 - 7.55 (m 3H) H2N . -
6-ylmethyl)-3H\ / [1 ,2. 3]triazolo[4 7 (dd,
J=8.84, 2.02 Hz, | H) 8(02 38 \ ,5-b]pytadl n-5- (d,
J=8.84 Hz, | H 8. 0¥ (d) rj 1,77 12 ™ ) pheny! ) net h
S 198 E'S»st anam ne 8.38 (m
msss(ddgfiiz@ 17'7Hz # 9.32 (s, | H).
LC- M5 368. (400"Miz, DVBO-de) S ppm 6.26 (s,
2-chloro-4-(3- 2 H 7.43 (d, ft-7.83 Hz, | H 7.54 N
(quiggol-i n-6- (dd, J=8.21, 4.17 Hz, 1 H) 7.85 (dd, H
J=8.84,2.02 Hz, 1 I—I) 8.03 (d, J=8.84 01 39 NN\ \ /

ylmethyl) 3H Hz, 1 H) 8.05 (d, J152Hz 1 H 12
[1,2,3]trQazolo[4 N 5b]pyra2|n5 813(dd o

H‘l&eNH OMp/CQI/BIF beqsbi MeMgird (4
F 837 (dd, ~J48. 1. 0L 8. :@

417,164tz | 1 H . "Lc MW

\(/\D 2007/ 132308 PCT/ 1 B2007/ 001142 -72 Exanpl e

Structure Name NVRILC-M5S Method H o (400 MHz,

DVSE- deplu®npyi mubolPe-6{carpoxy- aqlcU(jﬁg) 5. 7(53mmgl ) DMF 52p0(rald was added
carbb d??rﬂlbdafbleo(dro big, 645 Iﬁ‘)mo()qjlﬂlldéﬂChhtlb@f-,-nﬁ -Thé .r&tidndlas sli8d B4 ,1 hour. To the
solu%on was adde% NH23 dlmegnyl hydroxylamine (5.6 g, 57.75 mmol), and the reaction was stirred at
ambient temperature for 16 hours. The reaction was diluted with EtOAc (150 mL) and water (150 mL).
The organic layer was separated, and the aqueous layer was extracted with EtOAc (5 x 100 mL). The
organics were combined and washed with water (3 x 100 mL), brine (2 x 100 mL), dried over NaySOy,
filtered and concentrated to give quinoline-8-carboxylic acid methoxy-methyl-amide (11.97 g, 97% yield).

To a solution of quinoline-6-carboxylic acid methoxy-methyl-amide (11.97g, 65.36 mmol) in
anhydrous THF (200 mL) was added MeMgBr (1.5 M in THF, 565 mL, 83 mmol) at 0 °C under nitrogen.
The reaction was allowed to warm to ambient temperature over 16 hours. Sat. NH4Cl (20 mL) was added
to quench the reaction. The reaction solution was then extracted with EtOAC (3 x 50 mL). The combined
organics were dried over Na,SO,, filtered, and concentrated to give 1-quinolin-6-yl-ethanone (9.2 g, 97%

yield).

1.89
8, oL PIERTBUFEE. 82
H 4 (s }ED\[% 7 )t ;
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40 I \' I ylmethyl)-3H (s, I H 8.04 - 807 (m 2 H
8.24 (s, 12 [1,2,3]triazolo[4 1 H 8.25 - 8.28 (m 1
wo0081380 dd, F N, , 5-b] pyrazin-5- J=8.21, 0. 8BCHIB2007/001142

H) 8.90 (dd, N N yl)benzoic acid J=4.17,1,64 Hz, 1 H)
9.60 (s, 1 H 13.55 (s, 1 H. LC M 401. O 6-Brono-1I -
IH NVR (400 MHz, DMVSO-D6) 8-632, 3-di hydro- ppm 8. 97
(s, I H 7.25 (s, | H 7.16 41 benzofuran-5 (dd,
J= %t%} 1.77 Hz, 1 H) 6.73 (d, 14 -ylnethyl)-1 H

1 H 4.48 (t, J=8.72 Hz, 2 Br N~
[1,2,3]tr|azolo[4 H 3.11 (t, J=8.72 Hz, 2 H. LC M
N, 5-b] pyrazine 332, 334, N (R)-1-[3- (ZN/QH 1H NVR (400
I\/Hz DVSO- D6) 6 h dr H2I>| benzofur n-5- ppm 8. 17

(s, 1 H 7.24 (s 7 147%9) et 73 (d, J=8.34
I—|z,1|—|)670(d 8 Hz, | HPSAB6 (s, 2 H 4.47
(t. J=8.72 42 [1.2.3]triazolo[4 16 N\ ,5.b] Hz, 3 H

3.59 - 3.76 (m 2 H 3.26 3.41 (m 2 H 3.11 (t,

J=8lo72suslgsnsian bf) hydibxyymigeztiyaroEioriig in BOB4150 ril.) Was (ariged|a duppension of
NaéIH é';h g, 53‘7 %c@% Ele (Pk NJ_)OWh Isbtﬁj:h?nlygtgr%,a%_s@%d Elt élr[\lnl\;i?R%nz-{ZﬂiBerature for
156 rwp&tes 6[0@6958'53"98 sosl é\_@ydmcw?r d\Zas él&&ﬁdg)_ 26 S(algtlonlof il_]jqump_ u@-g-yl-ethanone
(9.3(@ ,54.25 IMymoal). il ALOHHBIE0 Milh evas eflded aih re(agtjonﬁﬂ@t_icinslquzs,tirrg_d ﬁeg 16 hours at
amtfient ©rlpratuds-Bzt08 wasl rambiaY i) vabiom HE givk 1HLinBIin%5y1-6Banode blime (10.1 g,

ook AL (T, J=8.72 43 [1,2,3]triazolo[4 Hz, 2 H 3.83 -
PEE(m | H 3.75 - 15 N-rdi~~NN ] pyrazin-5-yl]-

3.4 (m I H 3.43 - 3.58 (m 2 H pyrrolidin-3-yl}-
3. Iske(d:, J=8.72 Hz, 2 H 2.75 - 2292 NNdim(m 1 H)
2.21 (s, 6 H 1.79 - 1.88 (m ethyl-anine 1 H. LC M
366. 1-(2, 3-Di hydro- 3, H NVR (400 MHz, DMSO D6) 8
H3C 1) -benzo

furan-5 rnett‘p[a ,gag 17 (s 1Nd) 8.64 (s,

1 H 8.30 6-(l 7.3 H 7.18 -

7.26 (m 44 x:c& yrazo—=4—=1-+) 4.7 , J8.08 Hz,

1 H 5.80 (s, 1)-1 H 2 H 4.47t238.72 Hz, 2

H) 394(3 [123]triazo|o[43H) 3.11 (t, J8.72 Hz,

DI\/E% utign ofd_@nng m%}?l%élpgq%e ?gé}\e [S‘b% g{)gé ZI%R@Q |r1 ngéo g\g) was added
metbaia| soﬂmdh dof RHs (7GHB 03 8¢ Immet) i sturmbef Retney Nickef)(wash8é3  with [FtOH) about 2
g w’a'g ad@ec?’éllom)eﬁ@} A dg)gé)hzfllI@@ballbon"')]’h@regétloﬁ Was stirrkd at%m@fant(tﬁnperature for 16

hOU{‘S L[nier%y%])qeln-ﬁﬁé? aIIIToE The Hza%lﬁn T a{tdl v\ljaséllt%r@ds ovi}_%;éadhzéeggtf Eﬁ\{he mother
liquin\was|corsenifaeg tegiverfiartitatge Kwohnﬁ:ﬂ efpylamine (71 Pz, |
6. 15

Step 4:

25

NH
B DIPEA nBUOH _

Br N
| o + \[ \I UW 250 0C
— =
N K 22

To a solution of 2-amino-dibromopyrazine (5.1 g, 20 mmol) and 1-quinolin-6-yl-ethylamine (3.43 g,
20 mmol) in n-BuOH (5 mL) was added DIPEA (10.5 mL, 60 mmol). The reaction was irradiated in a
microwave at 225 °C for 1 hour. The reaction mixture was concentrated and purified byv column
chromatography Biotage 40+M 0-50% EtOAc:Hexanes (7column volume), 50-100% (10 column volume),
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N 5-yl)-pyrazol-1- (s, 2 H 4.80 (s, | H 4.11 (s, 2

H N Nyl]-propan-2-ol 1.10 (s, 6 H. LG M 401. r~\
W®2{06AB2Bog 2- 1 H NVR (400 MHz, DMSO- D6) PCT/IB2007/001142

Pyrrolidin-1-yl- 6 ppm9.20 (s, 1 H) 8.88 (dd, J=4.29,

ethyl)-1 1.77 Hz, | H 8.66 (s, 1 H 8.34

H pyrazol -4-yl]- 8.38 (m 1-B#-8.30 (s, | H) 7.97 46

NNTI[1 2, 3]triazolo[4 8.04 (m 2 H) 7.82 (dd, J859

andﬁthgg mh 1\)% Iée ’t?_D]glvg% E{OrEgN%d %I—Bugnﬁﬁ-&%ﬁ ke h§l) gyrabzmiz 3|§‘Zam|ne (2.1 g,

66%). Nylmsthyl) H 2.85 (t, J=6.44 Hz, 2 H) 1.59 - ri
quinoline 1.65 (m 4 H). LC M 426. WD 2007/ 132308
PCT/ 1 B2007/ 001142 -73 Exanple Structure Name

Stef\RI LC- M5 Method O 1 H NMR (400 Mz, DMBO-D6) 8 ° 1
-4- ppm9.15 (s, 1 8.83 (dd, J=4.04, Morphopholin
< -4-yl 1.77 He, .62 (s, 1 H 8.28 - ethyl) -1 H
8.33 (m 1 H 8. 1H)792 47 N [1,2,3]trffa
olo[4 7.98 ( 77(dd J=8.59, 2.02 18/ =i

7.47 (dd, 4 N / Db] pyr axzi
6.09 (& N 26 (t Soatifib, ,
H 3. 44\5 9 (m 4

g M K- ¢
l .33
qui nol i ne s/ 28R Hz, L2 CD?A%\/S 442, j; % ’/?l

1-{2-[4-(3- 1 H NMR (400 MHz, DNBO DB) N c~o

To aQHILm&LAf%e@ brchN*% ahz Eéu Gbél-g%yl)gpyga?mé g%dﬁ}]n ré'ué%fhtdréﬂs DMF (25 mL)
was ja.de}edgsg)y p’_&l mtri @)98 81L3'22 (ngwol q_|f> 7 h@rpactlorlwaq stigred] %P 4C fog5 g, then the
ice ifath wad réflovéd 8Ri idekd tdstiBat@uhbieRt t€Rpefure fof 5 Birh [Tpy lepstivawasthen heated

at 78°C o1 hokr, eBoleh- aﬁ@qtﬂéﬂ%ed']vrtlgsa:%% ubuLSbiaBn ofhags% ‘N nw_) yW)ater (50 mL)

andEO/g: é(bm Werefd'égdg jhﬁ%rggrﬁd I%er éas_ﬁ?ps(lr?ted arHELe aoHecPug ayerxval extracted
with W (ﬂ(ﬁ E-_Q')‘C%IHPE org@nqsbweze weghgdtwith NaffCOGS¢HAL) gpd water (3 x 50
mL)pdtiet over dazsoz flﬁbrdchmB @ordntrbted B glve®T1{6MbroRd&A, Hpriddblo[45- d}ﬂ)yrazm 1-yly-

b, B dy6- Met hyl - 1HN|\/R(4OOI\/Hz DVBO-
ethyglq&gohf/g1%g]7tzlr/l ge; Io[4 ppm 8.78 (s, 1 H 8.35 (d,

Stes?. 58 Hz, 1 H 8.00 (d, J=8.84 Hz, | H) 7.91 (d, 49
Sblp J=1.52 Hz, 1 H) 7.74 (dd, J=8.59, 17 HC

8.34, 4.29 3 XN~~N
N qui nol nl 71 H 6.16 (s, 2 ./3(3, 1 H.
LC- MS 27 H &idbepe@R MHz, X

TR T e

yrazin-1- 2.0 , 1 H 7.52 (dd,

Za

Racemic 6-1-(6-bromo-[1,2,3]triazolo[4,5-b]pyrazin-1-yl)-ethyl}-quinoline was purified on a chiral SFC
column using MeOH and liquid CO2 as elution system to provide 6-[(R)-1-(6-bromo-[1,2,3]triazolo[4,5-
blpyrazin-1-yl)-ethyl}-quinoline with an [a]p of +204.94° and 6-[(S)-1-(6-bromo-[1,2,3]triazolo[4,5-b]pyrazin-
1-yl)-ethyl}-quinoline with an [o]p of -212.73°,

Method 45
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6-(6-Vinyl- 1.64 Hz, 1 H 8.31 - 840 (m I H H\" N
[1,2,31triazolo[4 8.01 (d, J=8.84 Hz, 1 H 7.95 (d, 50
WO 200pippp08)=1. 52 Hz, | H) 7.79 (dd, J=8.84, 17 PEI/2007/001142

razin-1- 2.02 Hz, 1 H) 7.52 (dd, J=8.34, 4.04 INS
ylmethyl)- Hz, I H 7.10 (dd, J=17.56, 10.99 N
quinolinel—|z,||—|)658-6:®'4=(m 1 H 6.17 (s, HN

2 H 5.86 (d, J=11.87 Hz, 1 H). LC M 289. i
3-Quinolin-6- | H NVR (400 MHz, DMSO-D6) 8 N \
yl met hyl -3H PPm 8.88 (dd, J=4.17,1.64 Hz, | H) /\”
[123]tr|830-838(mll—|)802(s 1 H 51 HN N

a\fs 9 HZ1»BubHH)ZO°(? 78 (d 15 7
J=1}|5 =
A 7. _~N yI ani ngl Z}V
(s, 2 H. LC—I\/5278 ilHN (j}o H,/ 6
(6-Ethyl 8 ppm 8.89 (dd, J=4.17 64 Hz
[1,2,3]triazolo[4 H) 8.81 (s, | H 834(d J= 8.34 Hz,
152 CHs 5 H 8.00 (d, J=8. , I H 7.95 (s, 1 17
| met hyl) H) 7.77 (dd, J }_g.zoz Hz, 1 H) quinolq
7. ReankQlie J=8.34, 4.04 6.16 wuinoline (s, 2
=658 N 1.31 N (t, J=7.58 Hz, 3
H) . DNFCIORE 291 T{ZN 007/ 132308 PCT/ | B2007/ 001142

-74 Exanple Stru iame NVRILC-MS Method i | H NMWR
(400 MHz, DVMSO-D6) 8 ~" N 6- ppm8.82 - 9.00 (m 3 H)
8. $%erfad, [ 1,2, 3]Tr|azolo[ J=8.56, 1.01 Hz, 1 H) 8.00
(d,ToJth8 sBlIlt|0533f4} -GuineR@ipBaymathliamibiz (1.2 gHy.976r@Bol) dnd 2.06gram of 3,5-

dlbrolﬂ'olpy%]zln%anﬂne@ oeld 7. QWEHEBI;‘Wn Bu?}H7(€’8 &gﬂmas%ugédaﬁsop%p@hylamme (7.0

I ne

mL, E%QE”OC)Q rozmdﬂnw UI nqln?:r%g Qéﬂgxture Na%%ﬁ‘t% tP}i%O_LC]for o days under

nitroprR T@ﬁg@acﬂpqzwaq:)p@@dd@)ung NHBUQK (ip egaporated directly via rotavapor, followed by
purifREida Qlala, sfied dry ebiuadndd getis-BdHB-8-38duinaSolinle-yiMet§-Sfbzin€l2, 3-diamine (1.02 g,
erId.]47 02 Hz, a 54 n-6-yl)-ethyl]- I H 6.85 - 6.90 (m
6.79- 6.84 14 Br 1H (m I H 6.21 - 6.29 (m
J 7.07 HZ, 1 NNH 2.00 - 2205 (m 3 H). LCM 362,
[15&p3]tiazol o[4, N 5-b]pyrazine 364.

To the solution of 5-bromo-N*3*-quinazolin-6-ylmethyl-pyrazine-2,3-diamine (1.02 g) in anhydrous
DMF (12 mL) was added isoamyl nitrite (0.5 mL, 1.2eq) at 0°C dropwise. The ice bath was removed and
the mixture was stirred for 5 minutes at room temperature, then at 70°C for three hours. The reaction was
cooled down to ambient temperature and quenched by 3ml Sat'd Na,SOs. A precipitate was formed, and
filtered. The mother liquor was extracted with ethy! acetate (2x200ml) twice, and the combined extracts
were washed twice by Satd NaHCO; (2x100ml), dried over Na,SO,4, and concentrated to get the crude
product which was dissolved in MeOH (10ml), and a precipitate was formed. The solid was filtered to get
6-(6-Bromo-[1,2,3]triazolo[4,5-b]pyrazin-1-yimethyl)-quinazoline (0.112 g, yield 13%).

Method 46

=N =N
@z \ rdb
7 PdCl,(dppf)CH,CI N .
LB awmoa h-

B N N
NN 0“0 DME/CSF/H,0 \ NaN
| N = | I N
~N' 85°C N
N N N

To the solution of 6-(8-bromo-[1,2,3]triazolo[4,5-b]pyrazin-1-ylmethyl)-quinazoline (100 mg,
0.32mmol) and 1-methyl-4-(4,4,5,5-tetramethyl-{1,3,2]dioxaborolan-2-yl)-1H-pyrazole (130 mg, 0.6mmol)
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to g&3 tHarodset (33 nhd) yidd 87%) d, \N N [1,2,3]triazol o[4 J=7.33
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HNG A NO N \5-b]pyrazin-1- J=8.59 Hz, 1 H) 8.56 (s, 1 H) 8.90
\J\(/ I \ yhmethyl)- (dd, J=4.17, 1.64 Hz, 1 H) 9.26 (s, 1
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NN amine 8.09 (dd,J=17.56, 8.46 Hz, 2) 8.90
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lpyrazin-5- | - 1539 3,54 Hz, 1 H) 4.52 (s, 2 H)
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6.70 (m, 2 H) 6.78 (s, 1 H) 6.96 (s, 1

IIZ

amine
dihydrochloride

H) 7.59-7.64 (m, 2 H). LC-MS 361.




NNof 843 (m | H 887 - 892 (m | H. LCM 366.
2-{methyl[1- 1H NWR (500 WHz, DVMSO-d6) S (quinolin-6-
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ppn| BY65) - 2.7 2/ (piferagis-y))- B 52(dd8f8361429Hz1H
LT Kaukoomi o (ntal wpomes | LB 0547 i S | v
N y| met hyll) - HL J=8. 20 )eﬁﬁ Hod | Al 330, b>r76H$1 1
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HO. N N ,5-b]pyrazin-5- 8.06 (m, 2 H) 8.17 (d, J=6.82 Hz, 1
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O 6-{6-[1-(2- 1H NMR (400 MHz, DMSO-D6)
Pyrrolidin-1-yl- | & ppm 9.20 (s, 1 H) 8.88 (dd, J=4.29,
ethyl)-1 1.77 Hz, 1 H) 8.65 (s, 1 H) 8.34 -
} H-pyrazol-4-yl]- 8.38 (m, 1 H)8.30 (s, 1 H) 7.97 -
46 Y [1,2,3]triazolof4 | 8.04 (m, 2 H) 7.82 (dd, J=8.59, 2.02 18
/ 5 Hz, 1 H) 7.52 (dd, J=8.34, 4.04 Hz, 1
N\ “k -blpyrazin-1- | H)6.14 (s, 2 H) 4.29 (t, J=6.44 Hz, 2
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quinoline 65 (m, 4 H). LC-MS 426,
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not er eth H’ggg%ﬁ? ‘B NVR
% 2- ) 3 5
( 50( - PRl °4 HL1.77P pewi(re 28+@zsaH) H)
3. 4 i hol i n-6- —|) 4. 0349 49 =5 Hz
2 hyI)lH— 437 (m 2H)596
(s, |2 (1 ?”'Ez i anelred m%%xglsaemﬂ 40
Hz, |1 (1,230t 8 ) 2
bz, |1 H 7. 9 yrszY” p?ﬁi&?g‘glmw lg((;él%,l—ﬁ)7 Ugd8 0217
(d, {I=&.0 yiehethy) N N2 ?ﬁ 52 gza:\)éfg H)
8.58 - 8J56 85uinolig, 9 ) sg7f_ MVE'375.
1H NI\/RI A N6) 6 {3 mst hyI 1-[1- pme 73
—O0791 3 H 122 - 40 7
155 - 1.66 (m 3 12 - N 3E %’i‘{é@ﬁg Eﬁ% giﬁw ?
H |90 N\/[12 N \tmwha ®-H1, 1 931} 830 g
¥1 Ti o 8 Hz, 1 795
3.88 (mH2 H 580 (s RUAT %MP% et S o
G(bld, =8, 38N 9 1 H) rey 2&02@-{;%) d1;elss:s§4mo 17
2. 3} NO7 (S - mS? rﬁ Zﬁ’élﬁgsgﬂ(?&ﬁ 8 01
(d, 79 Nl H) 8. 3 ‘ ereatekbanulst— WAz Hz,
IH)847-855m| 884-894(”‘?28?H) LC{ MS
390] WO 2007/132308_PE | B2007/ 001142 -80 Exanple
Striyicture Nanme NVR/LC- M5 4\/&; Qgg 1H NMR {400 MHz, DMSO-D6) §
nol ppm 8.88 (dd, J=4.17, 1.64 Hz, 1 H)
N | yimethyl-3H- 8.30 - 8.38 (m, 1 H) 8.02 (s, 1 H)
51 | a[;;fé?i‘g_ 8.00 (d, J=8.59 Hz, 1 H) 7.78 (d, 15
2 NG N, oS | =152 Hz, 1H) 7.67 (dd, J=8.84,
| N yezi 2.02 Hz, 1'H) 7.48 - 7.56 (m, 3 H)
A y 5.86 (s, 2 H). LC-MS 278.
N
- 1H NMR (400 MHz, DMSO-D6)
| 5 ppm 8.89 (dd, J=4.17, 1.64 Hz, 1
N| St Yiopa | H) 881 (5,1 H) 8.34 (d, J=8.34 Hz, 1
3 2. 3ltnazolol |y 509 (d, J=8.59 He, 1 H) 7.95 (s,
5 CH [|5_b]g;r':§;_1 (d, J=8.59 H 1|-£);95;(H1 17
NN ylmethyl)- 7?27(35 (jgééff%f{-?z 174) 6.1)6
| " quinoline | (™5 H) 3,05 (q, J=7.58 Hz, 2 H) 1.31
A (t, J=7.58 Hz, 3 H). LC-MS 291.
N




N-[(3-ethyl-124- 1 H NVR (500 MHz, DMSO-d6) 5
oxadi azol -5- ppm1.10 (t, J=7.14 Hz, 3 H 5.21 (s,
wQbkdomassyd | -N- 2 H) 5.87 (s, 2 H 7.54 (dd, J=BCBEEB2007401142

N, CH - ~Hnethyl -1 4.40 Hz, | H 7.66 (d, J=7.97
Hz, I 0191\ -~ , NN (quinolin-6- H 7.90 (s, 1 H)
7.94 (d, J=8.24 Hz, 1 26 N-y4rethyl)-1 H H) 8.32 (d,
J=7.42 Hz, | H) 8.49 - NN [1,2 3]triazolo[4 8.60 (m
1 H\ 8 1 l_!\ 5 |n| nvrazin R_/'F|\1a
EX%"FP.'e{J hat.i - . N ‘:n nLHNmR"?CJ\M wat-ar Method
CAT T FIIM T T ]
peak NVR (500 WHz ppm
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7.42 ( L 7. 54(dd, J=Rinad aad Q ?ﬁ ke 112
Hz, |1 7l72N(s, 1 H) 1.76 (d, 26 NNHN'rCMS263
[1'31twlaz6|or4387d Hz, 1 7.96 (s, | H 8.01
(d, IN,5-bipyrazin-5% 824Hz 1 H 8235 (d, J=8.24
Hz, 11 N Nyl)methyl]q '[18 5 I nrBiade fird Bhisokie) D
8. 8@ - 8.92H,d ne Oi y,ox,dlpw atsM(H off HN® HA Ot
Bsesql ved, due er (rn%xdﬂetm\nt %Ig% A QW@SQQ}( 14
1 H|N DVBO- éi%aﬁazo,&kr byol- m«eg ¥ Loppisss .| 18
(s, |2 H)|5 ZZr\s 2 H 6. 90pyazide | pyridin 96 (rn
1 H)| 7.40dN J=8.24, 3.30 / ylisoxazol - 1{H)
7. 47 - 7.53 (m 1T H (14 Nyl)rretm‘ Joouk ﬂ"s g 40,
1760 Hz. buH) 7.89 sa%ggtgxsngpm 1 oo gk,
L 7.800(d, Jgra i o TR
H 8. 23 ‘(d J=7-69Q Hz, ||! 3];’22‘;51[4 4(d 834404Hz1H)620 20
[1,2, 8[ 4 J=8. 20 Fanstngr H) (s82JP52954~(d 8:2.681z,(1) gg H)
N ri| . 5- bilpytazin- 6- 8. 78 wingngs | (St LA 6
al i Fhatl c #nifle protong not res¢l ved, duesm.o vvater
peak). LC-N5 450, I H NYR 1([15003_"1%=Iz—"131v5u 46 6 ppm
0.73 - 0.91 (m 3 Hp™N 22 36240 Sl oo 1B Byl 1
(m . - 166 b&z?{-l)thdl@xlj ol nm)lzssa;gs 6H) 830 23
Nep-yi)- = =, i7 9
(56N - @ ) ﬁ)%hﬁ 1¥1]Hq\| Wé%g 22" 68 ('d7£ "7
3.8 . P I)-H%l(] aslH 1, 13r(d &zm—ue[m
7.5 , 7H774718 45_ ) 2.07 (d
j=8. %1_32 ]gnazzo] r? ei g ?m 3621 H)
86 835+ N n'“*”‘.ul no! J=797
Hz, 1 H Ny ek Ruiz GusBdet™| 1
H) Methyl-3- | ppm 8.8 (dd J=4.17,1.64 Hz, 1 H)
quinolin-6- | 8.34 (s, 1 H)8.19 (s, 1 H) 8.03 (s, 1
57 yimethyl-3H- | H)7.97-8.03 (m, 1 H) 7.90 (s, 1 H) 15
[1,2,3}triazolo[4 | 7.74 (dd, J=8.59, 1.77 Hz, 1 H) 7.52
5-b]pyrazin-5- | (dd, J=8.34, 4.04 Hz, 1 H) 5.84 - 5.91
yl)-amine (m, 2 H) 2.88 (dd, J=4.80 Hz, 3 H).
LC-MS 292.
1H NMR (400 MHz, DMSO-d6)
2-[4-(3- 5 ppm 9.06 - 9.30 (M, 1 H) 8.89 (dd,
Quinolin-6- J=4.17, 164 Hz, 1 H) 8.64 (s, 1 H)
ylmethyl-3H- 8.33-8.40 (m, 1 H) 8.33 (s, 1 H)
58 [1.2,3]triazolo[4 | 7.94 - 8.09 (m, 2 H) 7.82 (dd, J=8.59, 18
\5-blpyrazin-5- | 2.02 Hz, 1 H)7.53 (dd, J=8.34, 4.04
yl)-pyrazol-1- Hz, 1 H)6.15 (s, 2 H) 5.01 (s, 1 H)
yll-ethanol 4,24 (t J=5.31 Hz, 2 H) 3.78 (t,
J=5.31 Hz, 2 H). LC-MS 373,
1H NMR (400 MHz, DMSO-d6) 5
1-[4-(3- ppM 9.24 (s, 1 H) 8.90 (dd, J=4.17,
Quinolin-6- 1.64Hz, 1H)8.62 (s, 1 H) 8.38
yimethyl-3H- | (d,J=7.58 Hz, 1 H) 8.33 (s, 1 H) 7.93
59 [1,2,3]triazolo[4 | - 8.08 (m, 2 H) 7.83 (dd, J=8.58, 2.02 18
5-blpyrazin-5- | Hz, 1H)7.54 (dd, J=8.34, 4.04 Hz,
yi)-pyrazol-1- 1H) 6.16 (s, 2 H) 4.88 - 5.17 (m, 1 H)
yl]-propan-2-ol 3.93-4.24 (m, 3 H) 1.08 (d, J=6.06
Hz, 3 H). LC-MS 387.
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an res@nd mater;r-,s). LGoME A4 1% PO MR
(500 v .,@ E frteémmlw&- [(s‘fam)mmna (S-m)a
Ch |2 3.%9 -{3.86 N (qugggyLHn- fﬁﬁﬁ gf 6@% 25
3.9 (m IfH 4\04- 96 V1) Tk ({ My 287 (6)
4.37 - 4.484¢miP1 H 1, c‘ﬁ!]'taﬁ?%zol dfwwmtcmgseio (Im
1 H)l 5.92 (s 2|—h26 [ o s vra2|n6754(dd
J=8.124, 4.40 Hz, H _7.]75 é.[l('mR-l;' 1§3§MF((6610Mihz bi)lso7ge)96 -
807 2 H HoN I]p&ﬁaﬁlc1@g@238 @288d<88J4B4(m
J=8. , 2 |'|) 8. I}fpre1t3hh‘rtbl 0.5 yﬁH)Zf‘é@ o S
leC- te 23( gfmz, E 2007 [0 02451 207 1.8 B ok am 18
le Stru WE‘ NVR/ L G-, )SOBI%WII 0%, Hg;_lz’
Dl\/ISC)dG) W-4 [ 1- ﬁm W 8t (ks Hy SV T ok ' $2 46 13, 1H)
1.79 - (qU| in-6- 2.03 '32§2243('316'6LC('Y'ﬁ39% H)
HN~r<7NymahI)1H-424-z %‘Eoo'wm s (s
2 H @N [1, 2, 3]t thadolsafi®) 7. 4,1,p Q(aﬁ’ _1(4q4=§,)144c
Hz, |14 7.76 26 -2 )5- % ALl %ﬁ ‘
H 7. BB g A 2 H
H)\8 34, Jigzb%’@:f'%l*ﬁ'zmme( @J=}3IZ9 4.14 Hef)t
- 8758 (W, H) 8. 86 yind02 | (a1br b bl ﬁ&‘";a@c.
N -NlH NVR (50®JmN‘h¢Z DNB@S’G(GI 1*6226 2.44 (m, 2
t et rlahydro-5H H pyrazol d[ 4. 3- ppm 2. 77 -*9Y8%%(m 2 [H)
4.071 4.13 NN (m 2 4.77 - 482 (m 2 H) 5.94 (9,
98 dl pyri din-5-yl) Teams saN oowwmspd@za
(dd,| M1 P J= Harazdia) | P08t s s db 0 40
[63, 2,3\1t |a§ol 962-%&1 Br nsz 89(852?1784(“ J*872 17
,5-t]pra' N, J=8, 36 hiz & oprati 1& 1H6 ;/gmﬂ)
XNX3 Hd ] }mw nol 8. 85yqu-moll L¢'-3IIS 35[7_ q4.
i ne
6-[6-(2-Methyl-
= ) [ (5-e g 1H NMR (400 MHz, DMSO-d8) 5
ey | el
- -3- .31 - 8.44 (m, . ,
64 vi)- J=1.77 Hz, 1 H) 8.03 (d, J=8.84(Hz, 1| 20
[1,2,3]triazolof4 |  H)7.79-7.89 (m, 2 H) 7.55 (dd,
,5~ b]pyrazin-1- J=8.21,4.17 Hz, 1 H) 6.28 (s, 2 H)
yimethyll- 4.22 (s, 3 H). LC-MS 411.
quinoline
/O 2Methyb24- | 411 NMR (400 MHz, DMSO-d
ho — %ﬁﬁgﬁ pm@mg1m§3&%&2
o ! H) 8.38 (d, J=7.33 Hz, 1 H) 8.35 (s, 1
>8§ [| t23lriazolol4 | ™\ 00 0 0t S 17 83 (e
8 1 mC N M SblpyrazinG- g g He, 2 H) 7.54 (dd, 17
‘S {Jl)]%‘ﬁgizlg'n:c J=8.34, 4.04 Hz, 2 H) 6.17 (s, 2 H)
| ~ N\N acid methy] 3.64 (s,3H)1.;3259(s|6H). LC-MS
7 K ester :
s [4-(3-Quinofin- | _1H NMR (400 MHz, DMSO-d) 5
= Svimetivlatl. | pPm 9.24 (s, 1H) 8.89 (dd, J=4.17,
0 ) yimetny 1.64 Hz, 1 H) 8.68 (s, 1 H) 8.33 -
i | Th2.ltriazolol4 | g 4™ Hy 8,02 (d, J=8.84 Hz, 1
o6 N Soleyraziv- | ") 7.98 (s, 1 H) 7.83 (dd, J=8.59, 17
N N %ﬁ;ﬂ;ﬁﬁgé 2.02 Hz, 1 H) 7.53 (dd, J=8.34, 4.29
o raons | H (e 232020
A 70 (s, 3 H). :




1 HNW (500 Mz, DMSO-d6) 6 (3R 4R)-1-[1- ppm1.34 -

1.47 (m | H 1.87 - 2.00 / (quinolin-6- (m 1 H)
wW@2®9/132388 66 (m 2 H 3.90 HQ N ylnethyl)-1 HCBIE2007/001142

(m 2H 4.05- 4.14 (m 2 H r4:: 99

11,2,31triazolo[4 5.90 (s, 2 H) 7.54 (dd, J=8.24, 4.40

26 Ho N Hz, | H 7.78 (dd, J78-20, 1.65 Hz, I N
5-b]pyrazin-6 N1 i eridine- H) 797 (s, 1H) 802(d
=8-79—+Hz—+ N-N-Y—+—3—4—di-al—H—8-36_{d. _J=8.

Examplé |, 7\ 0 o cSyuotwrey o ™) "Ngme g / g _SYRACIS ) 7 ™ | Wethod
LI "~ L II/ U. JU™ . \||| == II/ A=) u L .. T

LC- M5 3#8. 6-{[6- (3, 4, 6,(7- W;gtetra,m(ﬂﬁggo%ﬁz DM&'&J}!MR

(500 OVBO-d6) §~ m@d%ﬁi [ 4, ik m@)ﬁg(ﬁd %%1788
m 4. 06 - 4. 2 51 m| 2
( 2 Yri é/fa o;l ds& 8.33 (s, 1% g

I—T)7 954 (d, 100 j Hb] 943 @les72, 180 | 2
2 4 \NI H) 26 ylﬂylﬁlol'ﬁg :—-? H)(Z]53 d ; Cé\é 69-72, 1Hz ,
SH) fks(H)aH?( 414, 6.]09

1 H) 7.97 T gl [ 5- b] [t Edoammd -
(m 2 H) 8 36 (d, Nblpywrazi-1 J37 69 Hz, 1 H) 8. 63

8.70 (Myo 1 H) N yl] et hyl ) qui,nol

H) . % I ne NW%? %ﬁ% 1H%E§{$%H%§(d§)o —2)084

4- melt -1 [1 pp 1lm;t IaH% ]_17422-1?2):576@,1q 37 d

N (quk i n- 6' 01" 2'3132 ]794 ah mg'zrgaag(éu— 24

101 -1 H 7. 9%y edidl; H38H)742@.6J bz, 401 H)
2 3ltri ai"b‘r‘gﬁf'ﬂf (d“z n%ﬁggﬁﬁg 7O Gﬁo

7. 96 I 8 01 5 b] gyr azi n- 6 H)

°I

8.35(d J= 852 N N_] yl]plper|C|n-4—FHz, I H) 8.152
- 8.7 (m 1 H 8.86 -)8. Qi[szm} ] H)-INMI!L@BONEZ BM$D-de) 5
6-({

LH : Rﬁ‘fg s et o

LT UTEEA R ”;Mim "

oxXa - = z

yl) -/"H) 2. 65 At i”ﬂé”‘"(’ “’?Ai—iﬁ%‘%” 3§,§

102y|]-1H>‘(m 2 H 5.193 (s, 2

[I,2,3Itriazol o[ 4 J=8.52Z, 44u ) | |—|) 7./5- /%

(m " ,5-b|pyrazin-1- 1H) 45 8.09 (m 2 H) 8.29

-840 " NIl neth ! uinol )4 (m | H 8.55 -
 Examglen ¢ | §yrucliregg (o |nnNal'll9-A 0 Hz,  ¥MRACMY C. NS | Method

442. 1 H NI\/R (500 )I\/BO D6) g 1mmMFE(100(quuDMﬂﬁdﬁ4r§-

ppm 1,.91 -2 01 (m £ H) 12,0 no,l Jl"pm?\g@ AT |

(m 3.61 - ] ’y% 23 1B Hz, 1 H) 7.77 (dd,

[71,2 1ttiazol o 7 (ﬂ‘l23‘3ﬂald)0i4Z 521?{34?)& 1(%223") %

in Al it et A

8.09HONNN }rrethancl m 2H)

(d, f ) 8- 89 ) L I‘I) M5—32
“1H NMR (400 MHz, DMSO-d6) &

o N-(2- ppm 3.21 (s, 3 H) 3.45 - 3.54 (m, 4
E \CHg V4 methoxyethyl)- H) 5.88 (s, 2 H) 7.53 (dd, J=8.34,
N 1-(quinolin-6- 4.29 Hz, 1 H) 7.74 (dd, J=8.84, 2.02
71 N N yimethyl)-1H- Hz, 1 H) 7.92 (d, J=1.26 Hz, 1 H) 26

N VAN [1,2,3]triazolo[4 | 8.00 (d, J=8.59 Hz, 1 H) 8.10 (s, 1 H)
l i S-blpyrazin-6- | 8.29 (t, J=5.05 Hz, 1 H) 8.35 (d,
NN amine J=7.33 Hz, 1 H) 8.89 (dd, J=4.17,

1.64 Hz, 1 H). LC-MS 335.

1H NMR (500 MHz, DMSO-d6) &
ppm 1.79 - 1.84 (m, 3 H) 3.64 - 3.74
N-{(38)-1{1- | (m,2H)3.76-3.84 (m, 2 H) 4.35 -

(quinolin-6- 4.44 (m, 1 H) 5.91 (s, 2 H) 7.54 (dd,
Ha R\O N yimethyl)-1H- J=8.20, 4.40 Hz, 1 H) 7.77 (dd,
72 C\[]/ NN [1,2.3]triazolo[4 | J=8.20,2.20 Hz, 1 H) 7.95 (s, 1 H) 26
© N ,5-blpyrazin-6- | 8.01 (d, J=8.79 Hz, 1 H) 8.16 (br. s.,
ylpyrrolidin-3- | 1 H) 8.22 (br. s., 1 H) 8.36 (d, J=8.24
yl}acetamide Hz, 1 H) 8.87 - 8.93 (m, 1 H) (two

aliphatic proton not resolved, due to
solvent peak). LC-MS-388.




WO 2007/ 132308 PCT/ 1 B2007/ 001142 -82 Exanple

Structure Nanme NVR/ LC-M5 Method 1H NWR (500 MHz,
wWOMBIEBYS S N 3-[ (2-nethyl - ppm 1.91 - 2.01 (nPCT/IBHN07/001142
2.12 - 2.25 H30- , - 1Himdazol-1- (m | H 2.66 (s,

3 H 3.65- 3.93 c~j ylnethyl]-1-[1- (mJ=82.13 Hz,

4 H 4.32 - 4.47 (m " (quindftn-6- 2 H 5.57 - 5.68

Ql_l\77n 026 o N\

(m I H 5.92 (s, 2104\ yIrrethyI) 1H H 7.50 -
3 A 'Stryctuge ' 36 m ,'\” N—F NMRILC-MS.

Example | (A . =56 — od MWethod
[ 1, 4, 3[trTazotor 4 (1 It 796 (1T L By 7. 98—
, 5-h] pyrazi n-6- 8. 06=m J—Q) 20 1H NIER (D8 MEDMSD-dbylp
yl 1 gyrrolidijn-3-ol 21{.5 prdsé mn Pee. 1 Ee, &2 z@#}?’-ﬁ)' ) .

A5~ CHe thyl g
I7_£}2 N 442 H o Ds ) m2H)754(de810 26
(7R |8aS)-Enpis ' - Sy s n:riZH o8 25 o8 Jf 35%1
(qui{nol i n- /2.66 - 2. ylmmg}man Egsz ﬁ. 840 - 1H)
ylmgthyl)-1 % tm 2 H) |3.61 - 3.7287(@;91@1@%%:@4-
2 3ttriazolof44-48fm—2 H 502 -~ 505 (m 1 H)
105 |HO 5.95 (s, 2 H) 7.55 (dd, J-8152MR g jggogesg
5- b]{pyrazi n-6- ~N yl/To ta el yr 54(dd 83
(m 1 H)13c7 98 (s, B ~|=%10843022 6770088, 19

r aj I['EIZESFna@loME JH?# (i1 Hoéqm H?%Z%H%g 1 2
Zi)osf'i 1H NAEE:% Wi, of 6]%%? )a{s‘%mm;%ﬁ J—:!li&g#" .

1.73 (m 2 H) 1.76 - (h)droxyrretr pa\t;:/catper
97 =2708 (Mt H NTFIT=TTquip i nh )
2.69 - 2.70 (m 2 H _HD N 3.15-3. zwgeg

3.3

3. 74 (m 4 N\ 6 3] i 1l 4er 2%5%54542

1 H -4, 9%@)6 b ﬁ@“‘h’&z i {%QV

g5 - g- /@ { (dd, [5]2'3%’ 2?64 3 )8H|Z(,s1]ﬂ)8 26
7.71 E&‘ 7. c4yl];(uﬁrazm|-2 H Hz 1£§ 4t(me1 H)ﬁ&g (d

Y dyrroli 7 97 - 8.06%Em Hed B threqgiorate | )

yl)dgthanol - 8.21 (m 1(H) 8.29 - 8 40k C-MS3H) 8. 89

(s, [T A. LC VS 406,

IR 4R) -3, ;
DVEQ- D6) S dimet hyl fgl{zs)pl)mO &émé'MA?E’rON%) “&%[%QW
r@<§ il

J=6.|59 H3C N '“d'"‘E gfﬁé EQ‘ %
36 70 | nol i n rpﬁf'eﬁm F;J QﬁHz 2
3.95 ( m 80 107 | N-Wpyaing: 28 341 o 65T 1{
~y ’ Z
4. 9: 4 90 (S 2 metz 48 th liph ﬁwﬁﬂéﬁ} E_
7. 58 I 7.72 7.81 ( ofdﬁetswakdrp;ék pwsrseﬂ idin
6/.66-/9b(ml H) /.3/-6U\ NN
| } et hanol 8.16 1 E)..8. 27 -1H8vrRiEo DMsOkR) 6
yl'} OH H) ) (E%éﬁfs_ ppm 3.64 (t, J=4(.,EIS%Z,4H) 375,
H { | yimethitr | J=520Hz, 4 H) 5.89 (s, 2 H) 7.54
77 (2 31 amolof4 | (90: J=8.10, 4.12 Hz, 1 H) 7.79 (dd, 26
o Syt | St e s
et . , J=8. z, 40 -
\[ IN//N y']'m'”%}ld’ema” 8.43 (m, 1 H) 8.87 - 8.92 (m, 1 H).
N LC-MS 366.
— 1H NMR (500 MHz, DMSO-d6) &
) %‘ﬂfﬁﬂﬁ"é ppm 3.23 (t()r. 5., 3 H) 3.64 (t, J=5.22
4 lgqethyl)_1 Y. | Hz.2H)375(t J=5.22, 001 Hz, 2
78 CHa UV 2 3jasolofs | 1590 (s, 2 H) 7.54 (dd, J=8.10, 26
Ho P S bipyrasinG. | 426 Hz 1H)7.78 (d, J=B.52 Hz, 1
\[ I N Jlaminojethan | H) 7:98 (. 1H) 8.01 (d, J=8.52 Hz, 1
P H) 8.36 (d, J=8.52 Hz, 1 H) 8.41 (s, 1

of H) 8.84 - 8.95 (m, 1 H). LC-MS 336.




8.83 - 8.97 (m 1 H. LCM 390. 6-({6-[3
(difluoronethyl) F - -5,6- 1 HNW (500 MHz, DMSO D6)
W®2007/182308 hydro[ 1, 2,4]tri ppm4.31 (s, 5 H) 5. Pdr/{B20072001142
6.00 N azolo[4,3- (s, 2 H 7.51 - 7.56 (m 1H
7.78 108 \ a]pyrazin- 7.83 (m I H 7.99 - 8.04 (m 2

26 N" | "~ry 7(8H)-yl]-“8-H 8.35 - 8.39 (m 1 H
8.70 - 8.77 (m 1 ~N [1 2,3]tr|azolo[4 H) 8. 89 (d
N

C.
&

hl [a1VEs g-r{ n-1

I... Ll |
‘ré J.L LI 74 %T&Ure L. vu I\I T él eyt N —suu\
Thyt )qU| Tor T T HNM 06 Hethod

. i
ppml 24 -1.37 (m 2_H) |1. 68 - (di ﬁ“i@y‘ﬁ%%f’ﬁ??e&“”sﬁ)"%%e(m

1 H| 1.86 - 2.00 ( 1) h-1Rquiddfin-6-2. 361, L HYp.93lss, H))724 @l (|s,
N

3 H) 7 H c, _ [I yim )-1H HLB% ?}HZ1? %ﬁbrs 1
f@gs.@k@tﬁww 1-|_E>. ézbltytaaz;,"nbﬁ% ) 780 méz 2?: 5526
", c \ ypethy @1
5. 96 (m 2 [ tridz d'aTepTi"-t 7, B (i et T s
\;=§.96(7 Hz,1 :-|)H) 567? 55 b]l_bpyr7a£z)|9r-6 i,/,l)l] pi péridin-4- |-
: m S, : - 1M &do rg’s%
1 8.33 . 1 ‘
gg_mgz r|_n|) 1 H. zg‘;&ﬁq (7/r(n b 11%@3754%%
RCT/|I BEOOY/ 0011 EEX A AMatots I Ude bl s@Hf\fa Beih | o
SIN(R/( ég 45) 14— @n 1 4o ] g}gmemm s«loéff”?k?ag w>835;dat
_ (hydroxy“het ) 1.64 rrprot@svhd)res@ve& ue—towater4'=
(m | N -1-[1- (qm nolin- |2H) 3. 61 -3, @MY 3. g7
- 3.|79 110 HOB r< :p 6-)|rTEthy|)-11h'|NMF((Eﬁ)MI42IbIDSO41658 -
4. 70 (m | H 5.87 - 26 Nefep [J,g fﬁéfsg’ fﬁ\@ e, 92
(m 77530(?d 24t BAIIN (2o 9] 43V T sodz)| 1

Pl
9;\.

f?rg)fm— ) N3 p 28 HzdliHn -| 3-
E N\ 8 Hz, [1123 zo@L4jgz71§I_(g ?}é {z 1H 951 26
//8 38 (m SﬁolE 8.81 '3"1 F3436Cb21 WHZI

'L he 408 N (2- {1 17 THe AIVR %E"%Em 8
dui nolin-6- ppm1.72]- 1 87 (rn 3so| tp

g <3

(
O INH N yInethyl ) =1 (T 2 H) s (55M Qs 2 )
. 88 Els, 111 H\ [1, tr1m|@[40[49gn?13%ﬁ)tj'970§?ﬁg @tﬂ)
8./34,_4.12 He, JM\W feth Hnds @, g7 o4l | H)
91 /ﬁl H) F'azi yimebyi 1t (dd, J=8.20, 412Hz1H)777(d
[1,2,3]triazolo[4 J=8.52 Hz, 1 H) 7.96 - 8.05 (m, 2 H) 26
T Ihk“ ooy, | 03 (LU0 1H 847054
H.G ; . m, .86 - 8.92 (m, seven
¢ N/ N// ¥l lpgrr]aezm-Z- aliphatic protons not resolved, du‘t,e to
water peak). LC-MS 403.

N & O
||
NN el

1H NMR (500 MHz, DMSO-d6)
= ppm 3.88 - 3.99 (m, J=1.10 Hz, 2 H)

) | 41-(quinolin-6- | ~'4.21-4.32 (m, 2 H) 5.95 (s, 2 H)
. N | yimethy)-1H- | 7.54 (dd, J=8.24, 4.40 Hz, 1 H) 7.78
83 /ﬁ [1,2,3]triazolof4 | (d, J=8.52 Hz, 1 H) 7.97 (s, 1 H) 8.02 26
N NG N, ,5-blpyrazin-8- | (d, J=9.61 Hz, 1 H) 8.16 - 8.23 (m, 1
\[ I Y yllpiperazin-2- |  H) 8.36 (d, J=7.97 Hz, 1 H) 8.47 -
> N// one 8.57 (m, 1 H) 8.86-8.94 (m, 1 H)
N (two aliphatic protons not resolved,
due to water peak). LC-MS 361.
1H NMR (500 MHz, DMSO-d6) &
CHs = 2-{propyI[1- ppm 0.85 (t, J=7.00 Hz, 3 H) 1.52 -
/ {quinolin-6- 1.63 (m, 2 H) 3.57 (t, J=9.89 Hz, 2 H)
o4 N ylme]thyl)-1 H- 3.60 - 3.65 (m, 2 H) 3.69 (t, J=a4.94
[1,2,3)triazolo[4 Hz, 2 H) 56.89 (s, 2 H) 7.54 (dd, 26
HO NN N\ N ,5-b)pyrazin-6- | J=8.38, 3.98 Hz, 1 H) 7.77 (d, J=6.87
l N yllaminojethan | Hz, 1 H) 7.97 - 8.03 (m, 2 H) 8.32 -
ol 8.40 (m, 2 H) 8.89 (d, J=4.12 Hz, 1

H). LC-MS 364.




i N yl]am no}ethyl)a 7.96 -
N cetam de 8.36 (d,
waQ 20071223b%

ri

6 p
2-1{[

1H.
pm 0.85 (t,
1- (qui nolin-

8.08 (
J=7.97 He,

54 (m 1 H 1.

m 3 H) 8.19 (s,
1 H 8.89 (d,

1

61 - 1.73 (m 1 H

H)

H)

LC- M5 363. 1H NVR (500 Mz, BIVBG2DE)001142
J=7.28 Hz, 3 H) 1.44 -
1.
3.17-3.24 (m | H)3.63-3.64(m-29-N 6-yl methyl )-1 H

/

3.80 - 3.97 (m 1 H 579 - 5.91 [1,2 3]triazol o[ 4
11') H (m 2 N 7 BEA (dd 1=Q E2 /I 12 Hz 26 l—h |\|J\|\
T TY A TS Sk TS P T Wethod
HNMR (5 MSQ-d6
7.88 - 7.94 ~N 1- Ol (i) oif Q?‘i,,i‘{; 242 }@( . 0
(d, g=8.52 CH3 N N y ].(m lstBonQ)S -H)6£(307 J=6 mﬁr%;{zzm-g)fzg 33
837(mIJ—|)887 N &% i e Ehee
NWR g ) et qubsne A2 Hmmd %
(d, D 7 3NH) 2, 41| U2 [4( 2”71H)890@4
(m L .y| et hyl ) - 1 H‘m?@ -pa oféﬁved s, 87
(s, P H) HB [1,2,3]triazol o[ 4 113 " soentobayyiiamb prs.6-
.54 (dd, J=8.24, 4.40 , I H 57% 2 DusPlPS
(d, P=6.50 Hz, 1'H) 7.95 (s, |'H ppmyg((?a 2H1956%oz
yl ] nt 2ani no I 8.01 (4, JﬂS(qJnanJle 3}1724%9 N
(m P 5 (d, Mpnetny “'H) f‘ ¥z,
leeH) | L& N gﬁ)g@;ﬂ 6 8.02 (d, 26
(2R} 1-{[1 3;@ 08 (d,| Deirdd 1 3;“1*96 >;§,$ %é‘éf‘s‘*&s‘
(qui pol i n- 3 (m 2 |H) =8l - 3m9§oqén’e’]ahpiitldﬂ)oton not
yl nethyl) H- 4.60 - 5. 3 (m 1 H) rhgpluelosolembeegintC-2
114} CH3 H[1 2 3ltriazorof4 H 754 (dd -J=8.24 4 Nh2
Hz, H) 26 “Ho"", ~IN, ~ ﬂusem,?mb-] pﬁ/\“ AR (30064t PUSES[ o
J=6.D4 Hz, | H) 7.95 s | loukhzeN y T a0 A s 1
(d, P=8.52 Hz, | H) Sl o v wmmmesmm@
g732| ~“&( 39 " .90 <@mep|.neJ_4773ggd ok ,69L,§321v5 26
336.| 1 H N o“\~ g]{gm”ﬁ {abs (i R @n-
' A 0
ppm 4. 31 - " J=5. |49 ke mt - oﬁ%%&gl
H 5,85 - 5. 89 (m 2 H 7. 2amne 7 ﬂSIvem]ép%s) [
S5 bipyraz 64117 43—7: tm ﬁTo @g%
Hz, R H ) 7.71 (d, ~N vl Lam iIn ,
1 H) 90 - 7.99 (24 N dMnch 4 N B wdenezH &Hﬁﬁl(d 11
- 8- [197Fm 3.830)~ 8| ﬁgt H gﬁggz&mg&g 1
H sl &7%% H | K °“s,.._1g7 o
2007V 132 /,/N B2007/ 00 flipieegazin-2- 8.89 (br. s., 1 H) (five aliphatic !
one protons not resolved, due to water
peak). LC-MS 389.
1H NMR (500 MHz, DMSO-d6) &
= 1-methyl-4-[1- ppm 2.92 (s, 3 H) 3.46 - 3.54 (m, 2
i / (quinolin-6- H) 4.03 {t, J=5.22 Hz, 2 H) 4.28 -
sCoy N | yimethyl)-1H- | 4.37 (m, 2 H) 5.96 (s, 2 H) 7.54 (dd,
89 ! U,2,3ltriazolof4 |  J=8.20, 4.40 Hz, 1 H) 7.78 (dd, 26
N 5-bJpyrazin-6- | J=8.20, 1.92 Hz, 1 H) 7.96 - 7.99 (m,
\( ;[ y yllpiperazin-2- | 1 H) 8.02 (d, J=9.06 Hz, 1 H) 8.37 (d,
N N one J=7.97 Hz, 1 H) 8.53 - 8.56 (m, 1 H)
8.85 - 8.95 (m, 1 H). LC-MS 375.
1H NMR (5%0 MHz, DMSO-d6) 3
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Y 8.0 ,J=8.7 , 8.35 (d,
N yimetharol | {50 H(z.1 H) 8.47 - ) (m.1(H)
8.84 - 8.94 (m, 1 H). LC-MS 390,
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=8.|52 Hz, 1 H) 8 10 - NN
3

J . Hay 2 |H

8.32 - 8.39 (m )90 ydzop-yJ_de 6182H+2H>s b1 (& H)GLQSI\(B

336. (500 —N __;W’dle 4!@ (s, ? 7[:,1‘ ?ﬁT

1217 éj , H)| 162 3fazotol4 (| el 7a B 1I-I‘I)-766-(s 3H)231( b 26
/61 -

(0. 00
%ﬂ
=

(o q
| H) Nm 2k ’5-'0%?1"\9 Hy R 824*14112
yl Tquimnol .85 -8.9
(m 5.79". '5. 91 (m| "S0Ls fouﬁaﬂsltumm ql 4
rézgive e to water or solvent
H)754(dd J=8.24, 4.12 Hz, 1 H) 28 g%wgs?igso
5-bHpyrazin-6- 7 75 - 7179 (mJ (m
Ho, -[, yN I :xlc H3c N yi]lam no rcpaHBrhl) (58 MBS DMS08i) 38
(m 8.38 N r“fme Y' Bl 5,2? g< %&}\; 91
(m l)m JlHH 1 g m;
QQ/SQ 6 e %J =8.4 (g; é‘l
J= 3 26
2.24 - i'n é J[EM) ﬁ'l) H) Q:Z(ZQ. J=7. Z j
H) 3. th 11 qrq.]tna@Ion 80 H2 1H)85)Q|. 83 m,h 147
Z!
(m riazb cP VRSB |- ﬁon%ﬁé%;}d?eéi o *é‘ 48
- 5. HH 5.84 - 5.92 (m rdakyy | OO 46z | H)
26 Zi n-6 yl{Jam no}CcycC MR/(5024
J=8. 1H 7|75 - N 7|83 E I o
8. 03 x- 3- ] {Nné(yly[]ﬂpaet 156(m 3 ) (m
1 H) 8. 8.38 ( (@BoI6H (1 373! 4%24\ s oLz )
G- N@ac _ i3 g]tn);)zolo[4 7.54 (dd, J=8.38, 3. o Hz, 1 H)7 i "
S-bjpyrazin-6. | (04 J=8.10,233 Hz 1H)7.97 (s, 1
, pnin | DGR (e
=7. z, AT - 8. ,
yimethanol [ 504 894 (m? 1 H) (four al(ir;hatic)
protons not resolved, due to water
peak). LC-MS 380.
N-[(5- 1H NMR (500 MHz, DMSO-d8) &
o e cyclopropyl- ppm 0.97 - 1.04 (m, 2 H) 1.15 - 1.22
\{1 ) 1,2,4-oxadiazol- | (m, J=7.97, 2.75Hz, 2 H) 5.02 (s, 2
[>’<\N Il 3-yhmethyil-N H) 5.89 (s, 2 H) 7.54 (dd, J=8.20,
05 methyl-1- 4.40 Hz, 1 H) 7.72 (d, J=7.42 Hz, 1 26
e L g (quinolin-6- H) 7.89 - 8.00 (m, 2 H) 8.32 (d,
\E I Y yimethyl-1H- | J=7.69 Hz, 1 H) 8.43 - 8.59 (m, 1 H)
7~ f1,2,3ltriazolo[4 8.79 - 8.99 (m, 1 H) (four aliphatic
,5-b]pyrazin-6- proton not resolved, due to solvent
amine and water peaks). LC-MS 414.
1H NMR (500 MHz, DMSO-d6) &
= @SS+ | ppm2.0s a2 (.2 F) 3,70 - .26
E [ (aonaing. | . 2H)3.89-3.96 (m, 1H)4.04-
N yimsth hane | 414 (M 1H) 437448 (m, 1 H)
96 13’23t.y olofa | _ 5:02-5.10(m, 1 H) 5.92 (s, 2 H) 26
\[ I ezt | 7:64 (dd, J=8.24, 4.40 He, 1 H) 775 -
£ - az| 7.83 (m, 1 H) 7.96 - 8.07 {m, 2 H
Ypyrrolidin-2- | g '45" éﬂa (m), J=8.24 Hz, (2 H) a.gs

yiimethanol - 8.95 (m, 1 H). LC-MS 380.
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(d, J=6.59 Hz, 3 H)
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, CH3 N (quinolin-6-

3.67 (m 2 H) ylnethyl)-BCHIB24010M1142

- 4.12 (m 1 H 579 - 5091 (m 2 r_C 120 HN N/
[1,2,3]triazolo[4 H 7.54 (dd, J=8.24, 4.12 Hz, | H)
26 TI N\ ,5-b]pyrazin-6- 7.71- 7.79 (m | H) 7.93 -
8.03 (m yl]am no)propa 3H 8.05 - 8.08 (m | H) 8.33
2 29 N p-1-0ol /m%uvgg_g_gle 1=1.65 Hz 1
Examplg [~ Sﬁuaﬁir@\ S ., Name -l SV rnLnn Method
NCINCA) CCVE 336 L,I'IOI.IT\I-LIIIIELI = )
DVBQG d6) 5 H3C N N [11 ﬁ 791“NM%§-| %7@)
3. 55 - 3, /(@i ngl nq k‘ﬁ,-gé 90
(s, I mat hy 7. J =4 1498 m1'2©94HI22H H)
. 74 ( a. i?as ] Z:ﬂ‘t (13‘34 _d;"zoglf zg0 iy 1F&7@702 HN
N) N ;ra2| n- 6- H)I]p#ragn?z- (8..20138 °§ (SR8.347,
| H)|, 5 °py'f '05 - 8.10 (M°1 H)“’8}3*?9(1§ gl;\,,slg‘j,g-%NN
alalhinamde 8 36 6 (d,—J48. 79 Hz :
H. [LC M 377. WO 2007/ lSQ(BQBttd?CW Iﬁ%gQ(géang;g s%d)
Exanpl ¢ Structure /I\flr\ﬁ gB IFJ?\}R
MHz, 6) s Az vt Hn“gé 351@;5) >5
367 fal 2\ 6 0% oe |4 i *
7.53 (dd, 3.98 Bt ) 1804 28*373
7. 75 (dd, J 2.06 szllme!wl}l@@ AR (gm H)
7. 94 (s 1I;h7_96-8.c2(r'ﬁ'626 vIrretth)lH-
J=8.{79 Hz, 1 H 8.08 - §.11 (m 1 H}nMk (500 MHz, Dl\tllj130d6)6
[1,2 3]triazol o[ 4 8. &Raﬁmm 4- 84 87 3209 142
ri wop-R] pyrazi n- Pf%ims 5 %qu; ﬁ& ZL
%989 (s[ lam ne Q. 0q123§]t 2st4 ggo— d9.
) d6) i Ln ﬁ;; b, (ﬁmay
. 90 7‘%2‘3@}1{}?& I J=§ a7z, 1 H)H)0 3. |56
(mgH 84 - 893(n92H)( H]
.,O(s, 914\ 7;& chB'IRR?’
H—GJEQZ;MG]_? H') 16 NfiF. (gc(o%Hz Qms%d@% He,
f ks d7pp 8&' ] %ﬂ) +20
ol el
.-:I[2 %%g} %14:2 maij %
| KRB 48 T *gm% 00
N dﬂr@f!?nvgwy*l 3. oP@EM 5384.0.163
(m 11=4 40 H7, 2 H \ [| |/ azol - -075- 90
(m {2 H 1.70 - 1.81 (m 1y|rretr 1LNI&R50|5|}MH bMSO-dga 2
H §.82 (s, 1 H 5. S, 4-methyl-1-[1- ppm1.14((s,3H)1Z.,42-1‘61(n)1,4
{ | (quinolin-6- | H)4.01-4.22(m, 4 H)5.90 (s, 2 H)
101 yimethy)-1H- | 7.54 (dd, J=8.38, 4.26 Hz, 1 H) 7.76 26
AN (1,2,3]triazolo[4 | (d, J=6.32 Hz, 1 H) 7.96 (s, 1 H) 8.01
I I " 5-blpyrazin-6- | (d, J=8.24 Hz, 1 H) 8.35 (d, J=8.52
NG x4 yilpiperidin-4-ol [ Hz, 1 H)8.52 -8.57 (m, 1 H) 8.86 -
8.91 (m, 1 H). LC-MS 376.
6-({6-[4-(3- 1H NMR (500 MHz, DMSO-D6)
N - ethyl-124-~ ppm 1.21(t, 3H) 1.69-1.83 (m, 2 H)
mS_J fd\” oxadiazol-5- | 2.09-2.17 (m, 2 H) 2.40 - 2.44 (m,1
& | ybpiperidin-1- | H)2.65-2.73 (m, 4 H) 4.43 - 4.58
102 NN yll-1H- (m, 2 H) 5,93 (s, 2 H) 7.52 (dd, 26
j{ INN [1,2,3]triazolo[4 | J=8.52, 4.40 Hz, 1 H) 7.73 - 7.85 (m,
o~ S-blpyrazin-1- | 1H) 7.95 - 8.09 (m, 2 H) 8.29 - 8.40
yl}metljyl)quinol {m, 1 H) 8.55-8.67 (m, 1 H) 8.89 (d,
ine J=4.40 Hz, 1 H). LC-MS 442,
= 1H NMR (500 MHz, DMS0-D6) 3
/ {1-[1-(quinolin- | ppm 1.91-2.01 (m, 2 H) 2.01 -2.11
N | Byimethyl)-1H- | (m, 2H)3.61-3.72 (m, 3H)4.23 -
103 (1,2,3]triazolo[4 { 4.37 (m, 2 H) 4.74 - 5.04 (m, 1 H) 28

\5-b]pyrazin-6-
yllpyrrolidin-2-
ylimethanol

5.80 (s, 2 H) 7.46 - 7.62 (m, 1 H)
7.79 (d, J=6.59 Hz, 1 H) 7.94 - 8.09
(m, 2H) 8.27 (s, 1 H) 8.37 (d, 1 H)
8.89 (s, 1 H). LC-MS 362.




124 HN (quinolin-6- 2 H)
H 26 N-N ylnmethyl)-1 H 7.73 -
W@ 200743398 [1,2,3]triazolo[4 7.98 -

7.53 (

dd, J=8.38, 4.26 Hz,

7.79 (m 1 H 7.93
8.03 (m 1P¢H/1HR0001142

- 813 (m 1 NN ,5-bjpyrazin-6- H 8.34 (d, J=8.24
Hz, 1 H 8.46 (s, | amne H 885 - 892 (m 1 H.
LC-M5 398. CH, 1H NMR (500-8%+Hz, DVBSO d6) S HN
N-net hyl -N-3- ppm 2.43 (t, J=6.32 Hz, 2 H 2.66 (s,
[1-(guinolin-6- 3 H) 3.58 (1 1—::_U2 Hz '744‘%89 <
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9 8.37(d, N amqén{h"ﬁs?H dr;b 3B 1%
H). |LCH NIH NVR E}trx% Dwgp g 79§(m Ep
N[(3R)-1- ppm~¥. 81 -1. 3%]p in- Bab . 1 (s1)
acetyl pyrrolidin- (m |1 3.79 (QNS@ .41
Ay =I— 429 (m IT—I b9U(S Yl 26 N
(quiinol i n-6- J=8.10, 4. 26 6@ L) o4 52%845() E;&% 36
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8. 32 NN’,2 [{s&ne@ylmﬂr 2 2043892
(om | I5- RN A 1Iasp>hatho 55 nctsonssmot 26
resol ved, " ami ne - duecingonal )y A ﬂ@{u e
peaks). LG 9. 1H N g%%; s (M@manssﬁdgs( 1
R, 2&) 2-({[1- ppm 0.29 - "D8.4q)c. 3Btz Hy OH
(quilnolin-6- (m?l—l/l?1'—'x- (m 2 H) 588 (s IN_
ylmethyl)-1 H 2 H 7. 521 (dd, J:é rHMR@oo%zpmsor;@m
127|H [ 1,2, 3] tri azol 7. 7866( d, | IFBTIG A0 a*gl;j”? 93
(s, |1 A 26 “N | N{5- |ﬁy@q°§gf - 2&(@]2H (zibs - 2ot 53 Hiz,
h 3
) 52 _ | yI ]eamtm 'REEI %?4”46 "‘gg’i }ngéw 2
(s, I ﬁ I phat| c oi ‘jﬁ"az'" rg? Eeomg )r7é§g)lé\l"§c,
due [t o" ter Nand sol vent paaies) . | L 1 (m, 1 H)
20071/ 132308 PCT/1B2007/ (901142 - 86 E&@Nﬂp“@ LSMMR'?t ur g
Na NVRITC- V5 Vet hod — W[ (15- dl (Q‘){( T g&@l
(509 MHz, DNVBO- d6) | afB ﬁaj F{g@ﬂé% Ok 1i3.| 65
(s,Js 4. 31 N ,. R S s4H>Qos?;:%45n92.ﬁ_>36% 370 |H)
{or3 - Y]’“‘*g’y')z‘,‘g 4% I H) 714 26
128 H &t QUi ol i n- fgﬁ;&éﬁl bemen st I(l)d
J=6.|59 Okz, //N7 92 (s, iding: ¢ .%%gq?g’f Ms 95433§ o
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e == 1H NMR (500 MHz, DMSO-D8) §
1 dlhydro[‘l 2 Altri | ppm 4.31 (s, 5 H) 5.24 (s, 2 H) 6.00
7 ”/ﬁ N azolo[4,3- (s, 2 H) 7.51-7.56 (m, 1 H) 7.78 -
108 N J\/ alpyrazin- 7.83 (m, 1 H) 7.99-8.04 (m, 2 H) 26
N R N 7(8H)-yl-1H- | 8.35-8.39 (m, 1 H) 8.70 - 8.77 (m, 1
\E I N [1,2,3]triazolo[4 | H)8.89 (d, J=4.12 Hz, 1 H). LC-MS
N N \5-b]pyrazin-1- 435.
ylimethyl)quinol
Ine
1H NMR (500 MHz, DMSO-D6)
|
. - . , .86 -2.00 (m,
NH, = (d'r;‘_zt_?¥[?§?'”° 237 2% (m, 1 H) 2.41 (s, 3 H) iy
HeC. J (quinolin-6- (s, 3H)2.71-2.83 (m, 1 H) 3.01 -
100 oy y,r‘llethyl)_1 n | 313(m 2H)3.18(5,2H) 4.55- 26
A NN [ 2,3 riazolof4 4.68 (m, 2 H) 5.86 - 5.96 (m, 2 H)
| I’” S omyaine, | 751757 (m, J=467 Hz, 1 H) 7.74
- Mopaans | Jsim Hie s TS
. . , .33 -8.38 (m,
Yiacetamide | g'5g ((;n 1 H) 8.88 - 8.92 (m, 1 H).
LC-MS 446,
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N=NIN , 5-b] pyrazi n- 6==(M kel 8| 2# ,(50 M 8 :
3=7/699 ami ne Hz, A{H)} . Binoin€g. 9@,1"5"73'15;.3%(,““3&%
362, ”ﬂiH@/R (500 @aﬁ’&b{ﬁ 2BEAR Y 820 p1AH 2
(d, 3o abraznd=b A G50 | b
(dd| J=9. 34 Ui nol i n ';?1}1]3%3")67 bl (0, -7 B} Hrdh DFs0(d
J=9,34, 4. 94 yI et hyI) H 131 H [fﬂéﬁ*ﬁh“&k‘bﬁ”%ﬂs Iz,
1 LI ‘-l- ZO = ‘-l- L‘-l- \Ill L 5492 \{
J=8]38, 3.98 Hz, 1 H 26 N -b]p %mi_%ﬂ”\sﬁam
J=8,24 Hz, 1 H 7.9 L N 1.61 173(m1H)
yl]ami no}tetrah y déa%ﬁ?@rto"n oSt H)
azzsL B 3% (20 B s0| gt meof n(m 54(d|cLG—8[21#5 2
1H | N DVEO- dé)ia ?k' (g o S
(t, |9=6.87 %8 H 3.8] - (Eﬁum Hz?'/h?H aggs %)ﬁno 1)
5.87 (s, 2 H) 7.54 (dd, % yl met hyI)83I("HJH PB. 3892@1 14">1¢!
Hz, |1 H) 7.78 (d, J=6.87 o FIN Hr LHL L K
g. g_)g Ed %:ED 72 3é32 1 ﬁ%]h\ltr‘i%i’:lzol mréhﬂz(waMHzJ_ﬁ?Mglbogall |-
: m p
) 886 - 8.89 ( @mé?m e %@%ﬁﬂ)sﬂz %{Dﬁ#pd
(Bi ye &Ti phay i ons 31‘,‘@?;%& vetic ¢, 140 HAtETS And2s
sol \é'ﬁt C ; oy 8659H21H)795(S1H)
\ pe%ﬁ rJ— y]am‘f‘z"_}ﬁ”°pa 8,010, J8.70 Hz. 1 1) 8.0 - 817
N N-2-0 (m, 2 H) 8.35 (d, J=8.24 Hz, 1 H)
8.90 (d, J=3.85 Hz, 1 H). LC-MS 336.
1H NMR (500 MHz, DMSO-D8) &
= (2R)-14[1- ppm 1.08 (d, J=6.04 Hz, 3 H) 3.17 -
/ (quinolin-6- 3.23(m, 2 H) 3.79-3.91 (m, 1 H)
CHs N ylmethyl)-1 H- 460-5.03(m, 1H)5.80-5.92(m, 2
114 \K/ﬁ N [1 ,2,3]tnazplo[4 H) 7.54 (dd, J=8.24, 4.12 Hz, 1 H) 26
HO' SN 5-blpyrazin-6- | 7.76 (d, J=6.04 Hz, 1 H) 7.95 (s, 1 H)
l I N yllamino}propa | 8.01(d, J=8.52 Hz, 1 H) 8.10-8.17
NN n-2-ol (m, 2 Hy 8.32 - 8.39 (m, 1 H) 8.90 (d,
J=4.12 Hz, 1 H). LC-MS 336.
1H NMR (500 MHz, DMSO-D6) 5
== 3-({[1-{quinolin- | ppm 4.31 - 4.42 (m, J=5.49 Hz, 2 H)
J | 6-yimethyl)-1H- | 5.85-5.89 (m, 2 H)7.21-7.29 (m,
@v N | [1,2,3]triazolo[4 | 1H)7.31-7.38 (m, 1 H)7.43-7.63
15 | Lon S-bjpyrazin6- | (m, J=8.52, 4.40 Hz, 2 H) 7.71 (d, 26
NN yllaminojmethyl | J=6.87 Hz, 1 H) 7.90 - 7.99 (m, 2 H)
o T I N Yoyridin2(1H)- | 8.11-8.19 (m, 1 H) 8.30 - 8.37 (m, 1
N~ TN one H) 8.48 (s, 1 H) 8.87 - 8.92 (m, 1 H)
11.65 (s, 1 H). LC-MS 385.
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— 1H VR (400 Mz, DISOG6)
m 1.96 - 2.04 (m, 1 H) 3.59 - 3.7
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N N Hz, 1 H) 9.41 (s, 1 H)




ppm1.33 - 1.44 (m 2 H 1.69 - 1.77
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H) 1 [1- (quinoli - ) Oﬁﬂylmetf@l— 5@% (%62@28@%3044%23 62
7 .5}?7 l}\l hzajtne%lo[ﬁ 4 h 11(3 i) Hyy
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8.17 - 8.24 (m, 1 H) 8.35 (d, J=8.08
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205 hareze At | 7 J=8.34, 4.20 Mz, 1H) 7.76 (dq, 41
Jipyroling. | 85,2022 147936, 1K)
. , J=8.84 Hz, 22 (s,
ol TFAsalt | ™g 36 (4, J=7.58 Hz, 1 )H) 8.89 (dd, )
J=4.29,1.77 Hz, 1 H)
. 1H NMR (400 MHz, DMSO-d6) d
1.76 -1.88 (m, 1 H) 2.16 - 2.27
O =\ | SHEER)S- o 1 H) 2,35 - e (m,)3 H) 2.86 -
Y ) T rﬁ ]°d'n 1‘ 2,97 (m, 1 H) 3.40 -3.41 (m, 3 H)
N pr|]°1'H"' 3.56 - 3.66 (m, 4 H) 3.79 - 3.94 (m, 2
206 oo 4 | H)5.91 (s 2H)7.53 (dd, J=8.3¢, 41
I [ s'_b']]’r':;‘;_} 4.29 Hz, 1 H) 7.75 (dd, J=8.84, 2.02
\E \I\N Jamethyhauirol Ha, 1 H)7.94 (s, 1 H) 8.00 (d, J=8.59
. "1 H) 8.23 (5. 1 H) 8.36 (d, J=7.
e~ ine.TFA salt H;,m;s.sggd, o iy Hz, 1

H)




(400 MHz, DI CHLOROVETHANE- d2) S ppm 1.43 (s, 9 H)

1.58 - 1.69 ,~(m 2 H 1.76 - 1.86 (m 1 H 1.95
w@20712308 (m 1 H 3.30 - 3.40 (m 1 H H3 NeCT/IB2007/001142
(3-(quinolin-6 ylmethyl)-3H 3.46 - 3.57 (m 1 H) 3.63

- 3.73 (m 1203 n[1,2,3]triazolo[4 H 3.92 - 4.01

(m 1 H 4.23 (dd, 26 N ,5-Db]pyrazin-5- J=13.14, 3.28
Hz, 1 H 5.86 (s, 2 H N,NV¥y{)piperidin-3- 7.40 (dd,
J=8.34, 4.29 Hz, | H 7.81 N N ylcarbamate (d, J=8.59

[Exdriple H 7 BHictis, 1 H 8- amd U, =8 SS%wiAcws ) 8- { fethod

(d, [1=8.59 Hz, 1 H 8.3L (s, 1T H %@E&@rﬁhz Dmécéle)éw
La%%ﬁé%mNm(“mwmwmmg “5 i
2. _ ]
H3ON Y- [ 1- ( qui ngHe ”%p %.3 ?Teh% sasz,@’rﬁ

==

7
3734 1Nyl net Eﬁé o ég{;” ;@3515% <m7402'3>59f3<s m 41
| H 2084142 add 2 S b EO
- 4)08 (m\%}g B ]@%rnoa Fh2e 11%8805%“’2’98“”4’12
(1r_nD 2 H 6 (s, 2 H kf(siﬁszéécmn 64§§1“Q)H)d
J=0. O’-I-, J L T 1) O l‘l I T 1107y bLIIMrI Uﬁ.
(m | KFH) 8. 18 (d, J=8. 8{1 2‘% R(‘*wa op-d
8. 27 1H 8.86 (d (5 ti pﬂf“ 509 480 ¢ qb,:%g‘r’
J=4180,/1.52 He, 1 [ ) LML g0tz t) S
w9 | 1-41- (qui nol N rﬁyi 8 i )5@2@ 'EEI} f?fdé‘ﬁ L - 41
3. 72 N&Thet hyl msz:g]tn 39 hz. 1 )%(d%mm B%
5.0% - \]ﬂ/o 3‘}‘{)r| azol [z ?,;, H§1{j§8@s @5(Q§', H)
7.53 (dd, ] pyr az NindoTEA She 8 84114)43 QJ = 391 2 Hf)

7.76 (dd, 41 J859232HZ,I)—Q .93 (8 1 H
yl]pyrrolidin-3- 8.01 (d, J=8.84 Hz, 1 H 822 (s, 1
H 111 NoI.TFAsaIt8.36(d J=7.58 Hz, 1 H) 8.89
(dd, N J=4.29, 1.77 Hz, TI_PJIe H N (400 MHz,
DVSO d6) d O6((6[(3R)3 vlipyppm 1.76 - 1.88 (m

Exqmpley) ? 16 - %f“‘Z‘?e(m JJ—h 2.M3@e - 946 (m NER H) 2. 86| Method
nmor p rroI||nI--297(2qg( 3.40 -3.41 (m B
H) 3. 55 - m 4 H)umanazg §<§%&fﬁﬁﬂ %Sa [1

mefhyl- d, I3
3]t az )—% Ay Y- pe (s, AHi.8.33Ng,
20b - HNZ 7’5306 TE 4m ?sz?:é 3,%.%;é7942-8.0%(m, "
5Mpa| MprnUmy@ i, A0, 1y 49
(s,]1 H ( J=8.59 |' Tk @|TR§;§ Iot(s}:w 4211’(;}49538 23
(s, |1 H) 6 (d, J=7.58 | Meswgesan| > °8 Y84 A i 7,
161z, 1 I=I)
HO
0 = [4~(3-Quinolin- |1H NMR (300 MHz, DMSO-d6) 5 ppmi
| 6-yimethyl-3H- | 9.21 (s, 1 H) 8.89 (dd, J=4.14, 1.70
\ N [1 ,2,3]triazo_lo[ Hz, 1 H) 8.56 (s, 1 H) 8.38 (dd,
210 / \ 4,5-blpyrazin- | J=8.19, 1.60 Hz, 1 H) 8.22 (s, 1 H) 43
NG NG o 5-yl)-pyrazol- |7.98- 8.08 (m, 2 H) 7.83 (dd, J=8.67,
NN 1-ylFacetic | 1.88 Hz, 1 H) 7.53 (dd, J=8.29, 4.33
| I N,,N acid Hz, 1 H) 6.15 (s, 2 H) 4.59 (s, 2 H)
N
: TH NMR (400 Mriz, DMSO-d6) 3
= N’N,d?_d','"_‘(%‘_hy" 9.47 (s, 1(H) 9.4 (51 H) Tt .
D | i, | 4=4.28,1.77 Hz, 1 H), 8.70 (5, 1 H),
H.C N ) '31°,)_3H 8.44 (d, J= 7.83 Hz, 1 H), 8.38 (s, 1
3 [’; 293][%32010[ H), 8.06 (d, J=8.59 Hz, 1 H), 8.00 (s,
211 4.5 bjpyrazin. |1 H),7.85 (dd, J=8.72,1.89 Hz, TH),| 44
B N _n SayAr 759 (dd, J=8.34, 4.29 He, 1 H), 6.17
SN Y (s, 2 H), 4.30 (t, J=6.69 Hz, 2 H), 3.07
l N ez, (0, 3= 1055, 821 Hz. 2 1), 277 (4
N ropar = 4.55 Hz, GLg)I\/IéLG‘SIS‘Zzs(m,ZH).




WO 2007/ 132308 PCT/ 1 B2007/ 001142 99 Examto
Structure Nanme NVRILC-M5 Method F F I H NWR (400 MHz,
worMBaBYs d 6- ({6-[(3S)-3- ppm 1.86 - 2.02 (m P T/m2007/001142
2.18 - 2.28 (4,4- (m 1 H 2.54 - 2.65 (m 4 H) 3.04
- difluoropiperidin 3.16 (m 1 H 3.33 - 3.38 (m | H)
207 -1-yl)pyrrolidin- 3.45 - 357(m I H 3.75 - 3.85
(m 1 1-yl]-1#+ H) 3.85 - 3%7 (m | H) 5.90 (s, 2 H
41 [1,2, 3]triazolo[4 7.53 (dd, J=8.34, 4.29 Hz, 1 H)
ExabpidD  5- D] psthuard N-T- (dA J@ie 72] 1. 89 Hgwr 1 H) [ Piethod
(d, yT)msThyI)qw nor_J3I. 26 Hz, [T H) a—UU (d J=8184
Hz, || i ne. al t\\H) 8.23 ( Fi(s z,_-(mﬁo‘i‘ PP’NS
(m 1 8. 7510168 [og(d Sl boRaahsoats FERIVR
%40 DI\%% JE % @fﬂ“@m 35815 )73{;248® +H) 19407 "
(5 lB—p 18 /2.25 (4, 4-45(6]!3]532{1 A g“ (dJ SHxhl| 4
H) \3 03 | ropi peri di n '3 *ge”( T olsh @ 6(971#163?; )E1>
(m NN 2Nyl ) pyrrolliding g, 7p - 239 836t
3.815 (ny 12081y|]-1H—H)590(s 2H)752
dd J834 41 1,2 tirrazol o[ ¥ / 5
(dd] Jz8.72,1.89 N e . pymw 5
{aC ethyl-1H- 9( =41
7.98 (s,\N | H) &00 =§z1ay26\38t>l_-4-w,x|5 [Hy Eft s)1<)112q1;§359¢g43th,
13 H) 8.22{(s, | | 4’5-'%— ro.gz A 42
Hz, | 1 I—NI)%JS\E? | J=4. 29,1.bé:’ﬁ|z Lhizj_szg‘auraﬁam
e e
(m |1 H 8.89 (dd ] |rrﬁ’|1iM3o§ Mehabd bt
| H 8c64 (s, | Syt _’1921(31%@%33 ¥ é%’iEaH
(0 L) 8.38 b4 8 ggﬁ 321 %}gﬁa 8;34 N N
b}vpyn azl n-5- 2/A\Z E@%ﬁ%‘ﬁﬂg 7 v o7 fn, 1| 42
42 53 N34, 4.04 TFethyl)- ]
et hanol (s, '2 E /5. 01 (s,| |aupfines 29('(‘2127@53-6251 %3?611)(5
resit-at-e—sal itLH-;r,Jh H) 3478 (t - J=5 31 Hz
[4-(3-Quinolin- 1H N *OOI\/Hz %ﬁﬁgkﬂq}g
6-y| methyl - 34 9.2 Eyg 6@9 i n) ’Xﬂﬁ d*’)?’.ﬁ N
[1,R, 3|ru azol Gf~, .S %“(s H%% 2110
3N 4 sxolhyrazi nd J%8 19,0 thﬁ@:OszP_1 A H)42
43 {N N'5-yf) “pyhrazol - 7.|9%5" ,68 7603m 27H288H) |
J=8| 67, - acetic |1. @8oinez, 8&‘333'*
J=8]29, 4.33 Nacid Hz, ||l H 6.1 é s, 2
| N _ 24431~ [1H NMR (300 Mz, DMSO-d6) 3 ppr
Quinolin byl 220 (5. 1H)8.82-8.92 (m, 1 H) 8.62
! othyl) 31 (s, 1 H)8.34-8.45 (m. 1 H)
\ HaC NI 112 3azolof |8:22; 833 (m, 1 H) 8.05-8.11 (m, 1
216 a 4 5biyagin. | H7.98-8.04(m, 1H)7.62-7.93 | 42
NG N o (M, 1 H) 7.44 -7.59 (m, 1 H) 6.47 -
| ~ N\N oyraor 1y} , 564 (m.1H) 488 - 505 (m. 1 H)
A7 -4, ,2H)3.71-3. , 1
N/N’/ sthanol H) 2.2§n(1d, o He 3 H)(m
HQ - 1H NMR (300 MHz, DMSO-d8) & ppm
2 2-{4-[3-((S)-1- | 9.20 (s, 1 H) 8.89 (dd, J=4.14, 1.70
/I Quinolin-6-yl- | Hz, 1 H)8.63 (s, 1 H) 8.35 - 8.46
N HaC N| ethy)-3H- | (m, 1H)8.27-8.33(m, 1H)7.97 -
217 /\]\[ [1,2,3)triazolo] | 8.11 (m, 2 H) 7.84 - 7.94 (m, 1 H) 42
Ny Ne N 4,5-blpyrazin- 17.53 (dd, J=8.19, 4.24 Hz, 1 H) 6.49 -
. x N 5-yl}-pyrazol- |6.66 (m, 1 H) 4.98 (t, J=5.27 Hz, 1 H)
| I N 1-yil-ethanol | 4.24 (t, J=5.27 Hz, 2 H) 3.72 - 3.84
N (m, 2 H) 2.24 (d, J=7.16 Hz, 3 H)
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N, N-di methyl - 1 H NVR (400 M4z, DMSO-d6) 6 ppm
3-(4-(3- 9.47 (s, | H, 9.24 (s, | H, 8.94 (dd,

wd 200728308 77 Hz, 1 H), 8.70 (s, 1 H), (qui nol i PEBIBBOMN1142
(d, J=7.83 Hz, | H), 8.38 (s | 143C N yl met hyl ) - 34
H, 8,06 (d, J=8.59 Hz, 1 H), 8.00 (s, 211
[1,2,3]triazolo[ 1 H), 7. 85 hgd J=8.72, 1.89 Hz, 1
Hy, 44 4,5-b]pyrazin Br ,, 5b-yi)-1H 7.59 (dd,
J=8.34,4.29 Hz, 1 H), 6. 17 pyrazol -1- (s, 2 H, 4.30

[Exdpiple [ J=6. 69 Fitsuctde ), 307 7ilahe YT ) PT OPan- gmr (AU, J=[method

$5, 0. 2T Fz, Z H), 2. 77 (d, N[J= 455 Hz, 6 H),

2. 16- 5 5 (m 2 H. Namine LC M @dsoo R 20071 P08
PCT/1B 007/ 001142 - xza{qpp!((emswmtzstun)es dNiaies. P
Met hod\, 6- [(S)Had, ( 3: 90 W w/ggﬂﬁﬁ)%?pam
s C{ N ( el gl3ri 41 (m B4 s94'(m AH) | 42
Br oo 4?5, Pmr‘ggi (dd7~' 4 %g”')
[1,4 Jtri zoI [,,N 8,08 (| 4
2. 07 44 Br ! 5- b] pyr azi n- I(m 27245141-'(@62 3H)
J=8)29, 414Hz 1 1-Ll)-ethL] H 6.50 - 6.66 (m
J=7, N qui nolfi ne 2. 19 (d, J=6.97 Hz, 3 H
N 1 H (3QQ, DVSO-d6) 6 pp HB ;
Methyl 1 H 9.18 (s_J{ Hj &,. .m(edd n.qmmamz JeoBik pprkBC
N py Bre % ) H)J ®1352H)4883(§3
243 raxolol | ]],i’y' g |l (v it
8. 1] \5- b] pyr azi nyl)pz |—|‘83Z>(a811H)8547s 9@9@;
J=1, ) 1-y| P g{% dd? %8185 G4 |z,
1 H) N.46 - 6.165 (m JE7.35 Hz, 1 H) 3.94
NNmunoIlne (q 3 H 225 (d JE7.16 Hz, 3 H)
6-{(S)-1-[6-(1- 1H NMR 300 Mz, PMBO-d6) 6 pp H 3C
Met fyl-1H 9.20 (s, 8. 8% 8]/96 (m 1 H 8.5 BC
[1, :E 3];1ter: azol o[ - P(manﬂz%%m 1186%12(%1\@?92?3:%0%%[4
ry pyragzol 8.3 1
?ZXN i‘x ra2|n- ) 24t Ba D7 &Uma&n )g%?s&](srgm 9t
(m |1 H) 421 m %% B0 |(mvng besri 1 Zrﬂg gesveiN
| quinol i ne 6.% m  J=7. Séynkitazotke H) 3. 9% Di N
N2.27(d,J6.97Hz 3 H H3C' 6{(R)1[6(1- LH

L NVRL(300MHz —DMSO-66)—6—pp—H3C I N-Methyl 1 H 926
(s, 1 H 887 - 896 (m 1 H 85 N'-. / razol 4- 1

- 8.72(m 1H 8236- 847 (m 215N/ pyy) | H

Biolddic3sésys 1 H) 7.98 - 8.14 (m
General

In vitro assays may be used to determine the level of activity and effect of the different compounds
of the present invention on one or more of the PKs. Similar assays can be designed along the same lines
for any PK using techniques well known in the art. See for example, Technikova-Dobrova Z, Sardanelli
AM, Papa S FEBS Lett. 1991 Nov 4; 292: 69-72.

A general procedure is as follows: compounds and kinase assay reagents are introduced into test
wells. The assay is initiated by addition of the kinase enzyme. Enzyme inhibitors reduce the measured
activity of the enzyme.

Presently, the continuous-coupled spectrophotometric assay was used to determine the level of
activity and effect of the different compounds of the present invention on the tyrosine kinase activity of
HGFR on the Met-2 substrate peptide. In the continuous-coupled spectrophotometric assay the time-
dependent production of ADP by the kinase is determined by analysis of the rate of consumption of NADH
by measurement of the decrease in absorbance at 340 nm. As the PK produces ADP it is re-converted to
ATP by reaction with phosphoenol pyruvate and pyruvate kinase. Pyruvate is also produced in this
reaction. Pyruvate is subsequently converted to lactate by reaction with lactate dehydrogenase, which
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NT[1,2,3]triazolo[ J=19.97 Hz, 2 H) 7 - 7
H 42 N 4,5-b]pyrazin- 748 - 7.60 (m J=8.29 Hz, | H)
wWG280/132388 yl | -ethyl) _ 6.69 (m J=7.54 Hz, 1 H)PGI/eER20§%q001142
3 H NNaquinoline 2.27 (d, J=6.97 Hz, 3 H HO
2-{4-[3-(1- 1 HNW (300 MHz, DVMSO d6) 6 ppm
Qinolin-6-yl- 9.20 (s, 1 H) 82 - 892 (m 1 H 8.6
HBC N ethyl)-3H (s, 1 H) 8.%4 - 845 (m | H N
[1,2,3]triazolo[ 8.22 - 8.33 (m | H) 8.05 - 8.11 (m
simultartdpusly. @bverts NADH t6 MAD] NADH FaB2 measlirB@ aborbanddbati4h néh, ihereas NAD
doeglm'{ab]pyrazm- (m 1H)744-759(m 1 H 6.47 - N7

pyéﬁﬁ aqgc%e%y} rn?erie;d gPo@ccﬁ 8for( ﬁ,?ndzctlpg t@e 7intllﬁgo§s-8%1pkeﬂ] sp_s-[ctroRpotometnc
expaxmielts Zor 2dec(fid PKY ishrdvledzglovd HweliDd adeptaildR of B@prdiddp| for determining the
actl\}@/mdéf@bur@ls Fé?émd’t oth&r RFKs| 35 CVQISAS' fbr C9K¥Qnd( v Kfllﬁb Rell %ntﬁg the scope of

, Quinolin-6-yl- Hz,
krg lecsjgeff]tpﬁsegklgqg int g2 6 HSC Nethyl)-3H (m 1 H 8 27 -
H 540 '

P 3]triazolo[ 8.11 (m 2
H) TRis Shsay vVas%ec( w anﬁlyi‘é) théZyros‘iheﬁmﬁ]s@W&tﬁW $1-HGERDeh fhd Met-2 substrate

6
pephliésa Fv igg% am fhﬁ d%tlvgﬂ})ﬁa%o’p'}kft%mmﬁ. )f\_ggyay ?é_églﬁz]lg lrt1hoe| f§rm c§ Ki values
(“Mhar%au"("ﬁ rizepg T 3.72 - 3.84 NN(m 2 H
2. Mhtefridls adldd?ea@@ltd-lz 3 H) WO 2007/ 132308
PCHJFRZA eQn%Mp%tataaﬂchl AR £1456dsuct ure Name NMR

g/é ?\%? g é:({l'—'d\%{!t?&%lo? %ﬁl@@%ﬂ%ﬁ&éH@}Q &M‘ﬁ_’[ 19?0)7d3|ssolve up in

Qui2ABM pH F-fat 19 miy stek63 (s, 1 8.35 - 8.46 N

BI3G'M REMNpREIPY-2roBruvéts) in iO(H)\M&E@ES'pH& 83 (m 1 H 7.97

1 8 1 84 -

£ gty e B e e lesd gy gl e, pr 7
2, M"MQC'Z (Magesgm/glorideg nddieQyr azol - 6.65 (m | H) 4.98

¢t ,1 \JBET @rhibtareitdl) iHHocinW HERES, pBtTSanol 4. 24 (t, J=5.27
HZ15ZJanm|§L5H’Z éctlgD%dro msdm 2 H) 2.24 (d, J=7.16 Hz,

gregé)”“g‘p ”ﬁ’ﬁ(‘%'{‘% ngifl[ I1Ir]36951(Ht NN? (54g(1) wz 2 H)

2. §B1Nal0|d'§52@e<1\lnddf203]tr| azolo[4, J=5.31 Hz, 2 H 6.23
(® , Twéer-D0 (Bron Grélde) 4@% Sbuthpyr azi n-5- J=8.84 Hz, 1 H)

?’r. ]14 M F%P%g glmer: 2 ('KD—[Z-Nydroxethyl]piperazine—N-[z-ethanesulfonic acid]) Sodium Salt.
Dissolve in ddH20, adjust pH to 7.5, bring volume to 1 L. Filter at 0.1 um.

12. HPLC Grade Water, Burdick and Jackson #365-4, 1 X 4 liters (or equivalent)

13. 100% DMSO (SIGMA)

14. Costar # 3880 — black clear flat bottom half area plates for K; determination and % inhibition

.81 .97 (m |
J

15. Costar # 3359 — 96 well polypropylene plates, round bottom for serial dilutions
16. Costar # 3635 — UV-plate clear flat bottom plates for % inhibition

17. Beckman DU-650 w/ micro cell holders

18. Beckman 4-position micro cell cuvette

Procedure:

Prep Dilution Buffer (DB) for Enzyme (For 30 mL prep)

1. DB final concentration is 2 mM DTT, 25 mM NaCl,, 5 mM MgCl,, 0.01% Tween-20, and 50 mM
HEPES buffer, pH 7.5.

2. Make up 50 mM HEPES by adding 1.5 mL 1 M HEPES into 28.1 mL of ddH20O. Add rest of the
reagents. Info 50 mL conical vial, add 60 pL of 1M DTT, 150 pL 5M NaCly, 150 uL 1M MgCl,, and
30 pl of 10% Tween-20 to give total volume of 30 mL.

3. Vortex for 5-10 seconds.

4. Aliquot out DB at 1 mL/tube and label tubes as "DB HGFR"
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N yl)-p 830 (s, I H 854 (s, I H 9.11 (s, I N

yrazol-1-yl]- H 9.24 (s, I H 9.53 (s, 1 H NN
werdvansd3o6- [ 6- (1- H3CN N Methyl -1 H | H NVR (4POT/M4007/001142

DMSO-D6) d N1 pyrazol-4-yl)- ppm3.93 (s, 3 H 4.09

(g, J=5.14 Hz, 220 \ N,,, r-<[1, 1 H 6.19 (s, 2 H)

8.00 - 806 (m 1 H 4 N\_1 3]triazolo[4, 8.08 -

8.15 (m 2 H 8.29 (s, 1 H ~N 5-b]pyrazin-1- 8.62 (s,

| H 9.21 (s, 1 H 9.28 (s, 1 NNyimeth H 9.60 (s,

8. Kbte: Yid cafi b pREMHEd dh@ stoBd@h@giotihe. Assays G;enerlal f5 In

Vi . . . . I Ao evel O

o e R DB P TP YeblE s of the
FSPRsPelRdyent i on on one or nore of the PKs. Sinilar

as can .desi. gn I a i ne r A

i S nE P AT S S Fok FRE ook g st Bing voume o
ex Hivplevith TEhPVROVa- Dobrova Z, Sardanelli AM Papa S

FEES uka]fﬂtc-it Freéi&&{lzd?i@\emﬂibn %%bd.ﬁﬁfﬁﬁzﬁ -coﬁe&%%{&'zo@wtcc%%éﬁd in 50%
i s - __copgpoun nd ki nase assay reagents are
i nPﬁg‘au@M‘W%%E%t@Pe”aﬁ'“@%?| s. The assaz i's igni tiated

Rssp Grdidied Femimatic Bufier: ki nase enzyme. Enzyne inhibitors
1ref;j.u%e thef Feasured activity of the enzyne.

pr e8RS AN 28R i nuous- coupl ed spect rophot onetric
assayeagest (StoekiCens.) det er mi ndineHeoncdvéssapf activity and
effe@ TFHEEM different conp®finds of the present

I nvemt | ADIO(00 s t yr osi ne komage activity of HGFR on
t he t S trate peptid t he conti nuous-coupl ed
specixfomi%yt(gr%tri Cc assay t%grdtWrre 15 dependent

pr od§ct?or'dP ADP by the ki4f@e is determ ned by

anal ysiATROE0G hid) r at e of corssappti on of NADH by

nmeasyr eaiHs B BHYSET €asegh ppbsor bance at 340 nm

As the PK produce it is re-converted to ATP by

r eact c}r%'rwg?%g"ﬁf?oéﬁﬁoenol ﬂéﬁ[}'{?ﬁ‘f% and pyruvate

ki nade. LapoRehedregenase i pridduaitséml i n this reaction,

Pyr uvatetizpeptidb s@am@nt | y caméerived to | actate by

reacji g_érk%%t h |lactate dehy%ﬁoglenase, whi ch WO

200711 PCT/ 1 B2007/ 001 2" -102 si mul taneously

¢ oPRF ér'P SrLNtip Ryfielap 1 NADH 1M &5P o33k &5 10 NABIB S mb affdeMgCl, 20
at p1340MDT IMBEILAB00NAIR ATHOSR 5001t of EMIAMRS-L Rbptie into 100 mM HEPES
pr g{ﬁg{#ﬂj&.’ Qr(dq’togcx%.xf or conducting the

contl ] oup? ed

0 uous-c ‘'spectrophotonmetric experinents for
3 pdd epRlingoRazy e, HPibh @Ak nfpepastien rpks iy &Y gendeiiaysrsian on of
Ruhnisg garpteecol for determning the 5 activity of
conpounds agai nst other RTKs, as well as for CTKs and
STks Srecdropiefomelsy tiinBs't he scope of know edge of those
skill ed in. tAveorbante wiieleRytiCONt i M4oum- coupl ed
Spect r ophqt QpBbdibSuAssay This agsgy was used to
anal yze the tyrosine kinase actjvity of HG-R on the
Met - 2 sub¥t rRé?v’Qme'pepti de, a pept%i"¥® derived fromthe
activati om |Teoperetiret he HGFR. As¥&y results in the form

ﬁmas\a?loﬂ@@rea%@n (n&w%to Qécﬁi @MM@JRM@Q. i nf Tabl 8 6& t

X eagent s. en me rromupstate
3 I\/é‘fdré @CQ?F'@@B% CEEBQO%“&“TE."?% t .asﬁ@‘tp-%e' Pepti de (HGFR

4ACAGd\BaiLL] O BO% BYIBY T egRTNPIIRENSASHPIIN{\INAssal 988) .

5D @Rt RulRhdnfel pig&fr sVERRSer.PH 7.5 at 10 nM st ock.

GéEF%"?E’%M 1};}5@ ngrir@[t]os ?enol -pyruvate) in 200 mM HEPES,

B- Ni coti nam de Adeni ne o .
Di IO b15f B8R0, MREITE B eartovalof pssaniiapiiteHRRIESF Rancentatiosis 50 nM in
4 MotdichRoluMagnmeiuum Chl oride) in ddH20
8. Measure activity for 10 minutes at A = 340 nm and 37°C.

Table 6



6. 1 MDITT (Dithiothreitol) in 200 nmM HEPES, pH 7.5

7. 15 Units/nL LDH (Lactic Dehydrogenase) 20 8. 15
wniorassis PK (Pyruvate Kinase) 9. 5M NaC di sROt/182007/001142

ddH20 10. Tween-20 (Protein G ade) 10% Sol ution 11. 1

M HEPES buf fer:

(N-[2- Hydr oxet hyl ] pi perazi negit [ 2- et hanesul foni c

acid]) Sodium Salt. Dissolve in ddH2O, adjust pHto

7.5, bring volume to 1 L. Filter at 0.1 pm 25 12.

HPLC Grade Water; Burdick and Jackson #365-4, 1 X 4

o\ [ QI

| . 1 94 ) L aWaYaWi [ ¥
Trens \Ul eguival ent ) 131009 DMSO(St

Exarp! Example Exampl SHEHY 14:' i
¥BELar #3880 PeBeadk” clear |If PEFPbot t ol hallf 55mes Ki

pl at ¢s Hae K| deberni nabizon|land % i hhikiti oh 5. | oo
nreal o nl ~t+ A N
= 'J' UIJyl < |C |J| At | Uulr\

bri af di|l utoiogn 16.""Cost ar®%° 36 517 | oot

o L o T o W

Bot t om PO s
L1 fallmiiaY J - al 1 a

—Costar—#-—335
laN pl|at goss! efar fskat |botb@m I aties for hod Ny bids on| 3004

D 1
TT CLRTTarl pU=OOoU VW MM C1T O CeT1 T UCI S

4-posi t PR njlcrc®celll CVetfle 'Br ockduf¥: PPep169 0.026
Bi | utli on.oBufffer ¢ DB) fqrogEmymaw( Fo[r 3L |bregy 35 o0

Na Cl ’)

D £ ] 2 DA - Lo N =
T 1rad oncentratton—t+H 2B —25—fM-Natcl

1. J
r?M Mid 29 0. 01%%ween- 29! afd 38 mM  HEPES buf1f7br, pHO0!
7.5. |2. o.ddakel{up 620 MM WIERES]||by addi hg ¢ba® HL Li7M H PE($004

o

. laWal 4 ") £ =]l £ Al el 4 £ [y © ant o it
I'TIMOTZo. L 1TJOT QU O AUU ST Ol e TEeQUEeENT S It

£0 cOfPcayl vi%l ., |add®Bo || of''® M DPF* 180 L'7"EM " ooos

MaCl 2, a6 L1 I\e’hNQCJ 2 00@nd|l 4Q1830 JbL dako 1i% Tweeny 200007
to gifve tot VDIUII of 360 tt—3—Vortex—f 516
Leconds® 4. A i §Piot loul™BB Ht 7%%m/t uf@*and| | a2l 0.008
tubes asooADE HGER" WO 23007/ 132308 PCT/doB3200[7/ 004142 ¢.023
EZJ'UJ 5 ooNgre TJ%i Sgan '04-‘ Pl[EP ed—and—sto1 gd ailccuﬁ of
{ine] 6 7Freeze (n-ysed®l i Huot'® i n| nmi%foceht ri'f uge 9%
taubeg at.oos 20¢ C f reeezdr. ood?re_ Compoundmoﬁa 1}j Forvs 0.333
0 un Tt fate ) tt—of— 10 mstock—into
(%nlnﬁ $'°4f)f I m%g g nd OP)I‘I nf vdttume t $%%00 L Wth 0.148
1500% DMBs Set up the1Prfci szson R0OGdadi fut ien 0.412

thod. @TI at %osntenér tThnmof 200 M combournd—T 1 560%
50 10l tEBES. (1 3% (a1 it i Q6 Fr e toupl oH

Enzymat ¢.@s Buft ferrz 10 des1Fi fjal 1woncentooat i gn i a2 assayo.ss7

eagent K nc.|) Fipar|[Cone. M Assayl = -'|:|-'\
% S e NhoH 100, f 20k M Pis o e b (4°\W_po %

M . OPT ( |vp752 MM oews AP (500 hMoog00[gM1ef . |  ozs
o RS ol LY R L | RN S e AR
UNi t $/ moo4j l\/|9t76 2 peptiade {101311\/9 0. 506 mn  j1ss HGFR o.564
5_}0 nM 0.012 77 0.019 132 0.008 187 0.106
23 0.006 78 0.037 133 0.051 188 0.103
24 0.001 79 0.011 134 0.007 189 0.187
25 0.005 80 0.021 135 0.035 190 0.647
26 0.019 81 0.043 136 0.03 191 0.142
27 0.045 82 0.015 137 0.027 192 0.140
28 0.015 83 0.034 138 0.009 193 0.108
29 0.024 84 0.026 139 0.021 194 0.811
30 0.008 85 0.012 140 0.047 195 0.117
31 0.059 86 0.021 141 0.006 196 0.174
32 0.069 87 0.054 142 0.049 197 0.004
33 0.01 88 0.05 143 0.009 198 0.031




2. Fora 10 nL reaction buffer add 10L of I M PEP, 33

p.L of 100 mM NADH, 50 L of 4M MgCl2i 20 L of 1M DTT,
wW®201070823800 nM ATP, and 500 gL of 10 mM Met - 2 PEPIB20€7/001142
into 100 nM HEPES 25 buffer pH 7.5 and vortex/ m x. 3.
Add coupling enzynes, LDH and PK, into reaction m Xx.

M x by gentle inversion. Rl,l@%l ng sanples 1.

Spect rophot onet er settings Absor bance

wavel ength (A): 340 nm ii. Incubation tima 10 mn

Al P':LZEC 40 MN ody. g enp&raturgoo? Z4qondd B9

1 tlon M x 1nt each wal |l say nJ_at

— =

B5 3 Azd)@F 5[pL e diI veed dpnpeand |i noosa [jel kooof |t hee

tl’?182

assay pg e[ d oA Add[ 5 pl of % DVBO {DF *gab%ve‘#
X

control 1 ntgllast colum ofllassay plafe
0.620

Jrul t | - civengl pbpet {orows drbi t4al shakew. df 202

re-jn At ¢ Tor, 10| m ed|at, 37C dd|[ 10, pLC of
B b Co%‘ﬁ by ~) \A_eﬁiﬁgT 141?1 rlaipof\ " E@nal 0.570
PIGF ché’en F at #on |s ®B6 NN i n14940 |a votsal ||fi pal 0.037

-

ol u ) Ur|e aghivi U iLnutes
Aol une Qo i PLs 8] N@@zs é o DT}UU s ,mg& 0.022
B2@6s7 /

1192 1 1041Exgdhpl 81K |Exanpl e||Ki 2Bxanpl @.022

| xaﬁse\ & 0.008,p6 (037, ITT U

: ( oo, U. 004
2 ornede By 410 DUosB b ofea] 2 B el o8 0. s

413 D. 0’@85 1 09%004| 4003 04p 5920. 0110484 [). 0408169  0.156

02F ) 60 0.03 012, 170 0-02T |6 Q01T
48,. 01 11034§ 1 1%1 ) mol'&g no% 62 0.5% g"gnﬂ 173%
9.004 °910. §o6 63 0] 020311d( 0. Ga1 1730043004 9100, 009 0.006
54 0] 004,119/ 0. 930 174, 8,0 %9 0.004,55 U047 120 , .0
004t 175 olloos— 1110064 db 0018112178 o2 176 d_ 033
q2 0 0IB4G7 0, 042 1p2 ©2024| 17%70. 290013 [). 08B 6§ 0042
Q. 027 128 010084178 o.@bgg, [4 3,04 (69,0,008 124 O. 0315003
1790146150016 70 0 041125 0015 180/l0 412 116
9. 008 PF3. (p 23 142 L OM%° 141 015377 | 17019 046 7@ 0.|03P-00t
5827 0. Qi 182 00857 1pd. QD5 g 0./03(4290. 91% 83 o027
0837 13% 003740033148 0-013 184 0 231 003
575 0. 028"%13¢ 0.'607 18539° 098 ®1 0..002%%6 . 0615 131 0.004
. 0514 18& 015640, 22] 0.042 | 01919 [13250. 008 387 0. 1Q6es
23—0-006—78{l6—037 4336654 488—06-163—24 1) 6617
%. 011 P3% olloo7%189] 0. 010867 D5 §200% 8092, 021 %15 (. 03935
5490 0. @4+ 109 0.022 164 0.014 219 0.081
55 0.005 - 110 0.023 ‘165 0.026 220 0.044




26 0.019 81 0.043 136 0.03 191 0.142 27 0.045 82
0.015 137 0.027 192 0.140 28 0.015 83 0.034 138 0. 009
WA 9®7032B08 29 0.024 84 0.026 139 0.021 194 0.BAWIB2BE/001142

0.008 85 0.012 140 0.047 195 0.117 31 0.059 86 0.021

141 0.006 196 0.174 32 0.069 87 0.054 142 0.049 197
0.004 33 0.01 88 0.05 143 .009 198 0.031 WO
2007/ 132308 PCT/ | B2007/ 00114%°~-105 34 0.033 89 0. 041
144 0.003 199 0.138 35 0.004 90 0.039 145 0.005 200
WhaOs @iiied:36 0. 002 91 0.025 146 0.007 201 0.182 37 0.004
92 0.016 147 0.034 202 0.620 38 0.003 93 0.029 148
0.030 203 0.570 39 0.021 94 0.036 149 0.015 204 0. 037
4013 reowd ohihePrmMudy): 0. 001 205 0.022 41 0.036 96
0.017 151 0.02 206 0.022 42 ®&+08 97./8. 02 152 0.001
207 0.023 43 0.045 98 0.013 153~0-015 208 0.156 44
0.046 99 0.021 154 0.039 209 0.00% 45 0.019 100 0. 037
155 0.043 210 0.006, 46 0.Q43 101/0.023 156 0.032 211

0.006 47 0.046 102R0s oole 212 0.042 48
0.062 103 0.039 158 0.0F1 213]0. 003\ 49 0.033 104
0.049 159 0.013 214 0.0p1 50|p. 024,05 0.029 160
0.013 215 0.027 51 O. 1066 ?37161 0.014 216
0.004 52 0.088 107RY. 047 M62 0.017 217 0.003 53
5 0.068 108 0.026 163 0.025 21§ 0.035 54 0.042 109
0.022 164 0.014 219 0.061 55 0.005 110 0.023 165
0.026 220 0.044 WD 2007/ 132308 PCT/ | B2007/ 001142

- 108ereithat is clainmed: 1. A conpound of the fornula I:
RARREnd Rafargﬂadéﬂeﬁbehﬁ)’ selRteNrbin yabRh EBNE, F%(@ﬂﬂcﬁ? NH'®&(0)OR™, -

(CR1b‘ qg}g EM %%1 &g%ﬁ@@(&}{{d}r %TmBrﬁ %{L LNRRM -S(0), R
10  -S(0) Y, -CF¢ e§Eh iR O)N&( °c¢c)¢§ BO)R"", -N(CH,)(Ca-Ca
cycloa@((lp) [SIR;I. N, L, C ~CL\IRI[<QRE§. Cs -c§i(l<ﬁ)kﬂR33($ méfberds( Q}t&ibé)lpychc 3-8 membered
hetero§1{|$9)lg- - rqgﬁberedq: ?é’roaTcga?I%’i_' 8-1 d\l%r%gﬂélgnﬂcgchc 5-7 membered heteroaryl,

Gy BYlo ey Hfem (Y ALY Gy T Exfrcgipbal i memoeres

hete®a®ycrherﬁa‘@rrednb$eqde1et9mblcwclﬁ—kme@bﬁedﬂmﬁmﬁwwcm aryl, C2-Ce alkenyl and

15  C-chek mé b sy subét&n&l BYRINE OF ?&e RRtcBEQRlLBY £drh Tk grodp &éhsisting of Br,

ycC nme @r oar, 0 0

cl 2 Cld ?)%‘#(8@ & @%H&&1 'and (%gH%ﬁ%k%@Ml %)g; i 1@'C O)OR:O
-(CRER! ta@(oaww -C( cyé%a? k)gﬁ(o NR'® ek . -8(01R”, -S(OR",

-S(O),NR™R'", -CFs;, -CF.H, -(CH»).NR™C(O)NR'R", -(CH,),NR*™C(O)OR", -NR“’C(O)R“,

-NR™C(0)OR", -NR™S(0),R"", -CN, -NO,, oxo, C;-Cs alkyl, C5-Cg cycloalkyl, -(CH,),(3-8 membered
20  heteroalicyclic), -(CHz)n(5-7 membered heteroaryl), -(CHa)n(Cs-Cio aryl), C,-Cs alkenyl, and C,-Cg alkynyl;
R® is a moiety of the formula:
R®

g

RS

wherein R®, R® R’, R® and R® are independently selected from hydrogen, Br, C, F, -(CH,),OR", -

C(O)R'™, -C(O)OR™, -C(ONR'™R', -NR'R", -S(O),R", -S(O)R™, -S(O).NR'R'", -CFs;, -CF.H,

25 -NR™C(O)NR'™R", -NR™C(O)R", -NR"®SO,R", -CN, -NO,, C-Cs alkyl, Cs-C5 cycloalkyl, 3-8 membered
heteroalicyclic, 8-10 membered heterobicyclic, 5-7 membered heteroaryl, C¢-Cyo aryl, C,-Cs alkenyl, and
C,-Cs alkynyl wherein C4-Cg alkyl, Cs-Cg cycloalkyl, 3-8 membered heteroalicyclic, 8-10 membered
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heteroal i cyclic, 8-10 nmenbered heterobicyclic, 5-7
menbered heteroaryl, C6-Cl0 aryl, C2-C6 al kenyl, and

wa 200023388 al kynyl are optionally substituted bRCDIB20@Y001142
nore noieties selected fromthe group consisting of
Br, d, F, -(CH2)nCH(ORL10)CH3, -(CH2)nOR10,
- (CH2) nC( CH3) 20R10, -C(O R10 C(O)CRlO
- (CRIOR11) nC( O) CR10, - ¢ O) NRPOR1
- (CR1OR1) nC( O) NR1OR11, - (CH2) nNRlORll -S( O 2R10,

heterdBic¢d)idR1537 memﬁél@) BMQJ;E}W.EG CleFaiyl, eﬁﬁéﬂ;enyl and C2 Cs alkynyl are optionally

subs'h{u@?'zt%';;i]@ %% )tﬂ of Br._CJ, F, -(CH,);OR™, -
C(oleO Cﬁ@&q A ky MR B3. c%oéﬁct osé S(Ct)ﬂﬁz)“*n 3Chp, -CFH, -

NR'TH@DER 8Y, 2R THOR valR &yelzRE) -CN: (NEPHR Py & T+ mibythes-@gcycloalkyl, Co-Ca
hetehﬁﬁ @aw.mmbere(d%%}da(yfi@ @{Jogryﬁbyb%alke% a(;@cglb{am% and

ttg %XVI that Oéura eolf %7 ﬂgd FfwandFﬁg cgm% egg) ofm, a ring selected from
saturatﬁge%é.‘nd@ﬁ@qllyl g@ﬁaé@qt@dca@myplpguqy @@ernemtared heterogficyclic, 5-7 membered

heterdafgHahd, CsCﬁJ.@ryl whdr€iRs&d Ang is Gpidn&iRilpstitufet @Y N Blhore moieties selected

9 _' 2 1, 11 "o
from s.s§ ?%(1% NR%%)%FQm %‘ Q)H Bib CONRER, NI:1°R1
S<°12'R|R16(§&R1§(°> N&l\ﬁ ﬁEﬁ Rl t8 “SONR R cNRECOIR | 94 16P)R
NO23ex8, @E@E‘(ﬂwbﬂs Geetydoatal, Cﬁycthate{cqah@elﬂ:% me&re&ﬂheteroaryl Ce-C1o aryl, Co- CG
ame%g@ﬁg@ fyﬁm*c 5-7 nmenber ed heteroaryl C6- C10 aryl,

3 Pt:s

ycl Sl 491 '“Q?G%H@Snbsélﬁé yé‘t"ér al'(cg")?lft%ﬁc ?*‘E%&CHEQZOR”

-CHRE@h@R] " WO 2@@&@2308@@5%@ 2007/ 00 TEAH:):(CHYFOR™,  -CH,CFoH,
-(Cl-lg)%d:(engllRiiﬂﬂ | C(CHRNR IRETTD ! e, AHIRTORNPRY®, CREIG]INRIFRC(OINR™R™,
(CHE G?Ra ‘(@HQ;Y% O)W%1%@oﬁz)n:§r%t%lem§é§§dsr%ﬁé aﬂg ll\l*?y‘ngH 23§ membered
hem@"FW mbqsswln?e@bsqed Betero@pychq}c I-t)@p@)mm@d hete@e@yq;l&)ea Cs alkyl,
C3-Ue(c0) @Rl 0Gs-G16£6rD) OIRIGiRedy!, -3MNRh&RIeted- l'@(e@)aﬁiﬂilc aB( ©)RlDkynyl, wherein said
5-7 Mokl M an@"_Bsf m&'f_b%t’éd hetet\{%&ileﬁ% B@]substltuted by one or more

m°'%n<§39€C‘egéf°eéhec§iswpocgré§ §TeEHORS G A Ao, GrGro O
Ce afkpivh 8r8evenieted H"@taﬁo?“CYC"(B‘d(Qh@s aikxﬂw orhe ' ahkB e attaghed to the same
atorrCE{m@d ar%)ﬂ’dﬁlally cwvhiine tb Rem RIBGVthehtbetch Abte@aIRydM rifgy and RS,

I rd r | f
sat ur at ed %%d&ﬁ% %]?(ct[ﬁ% %Tﬁs a%%a fy %%é% EX3 oycloalkyl, C-Cro
aryh Gy 8PN B n?”@erﬁé reerey %Pé%%{ty”ﬂywere@ said 577 mempREeigteroaryl is
optidneftyesubsitued tgrode @6m@ROnatiyd selaveerienthe giodp tdnsigtingSf C1-Cs alkyl, Cs-Cs

cycl i QQ@J&%WI Bles bikdiyt ach @XCGOQI@In@rorWHE@R”%h@h"Seﬁe attached to the same

atom 9%0[3@@@;[“ &%lﬁ@%rrﬁ e‘éarw%lreg%&%lw%rwl F,
- NRI BRelected preheyrpRI@nSistisg o)Rirogen s, O)-CNRVORA B 2GF3,
- Cleddtl,n is W3Rty BR3 dr4; - NR 10C(O R1, -NR 10S(O) 2R1,

het eroa,ﬁ%e“tfaé@’accga‘t?&gsﬁltwéof Q-G8 CyC| oal kyl, C3-C8

alicyc nenber ed heteroaryl, C6- C10 aryl ,
aIkenyI and C2-C6 al kynyl; R10 and R11 are
[ ndetiermbmpbdny oseéuamt dokréin 8irard, R a(eﬁhl%)aélﬂaﬂtﬁ selected from hydrogen, Br, -

ORm rtﬂgckﬁ)oé @z &k@hﬂ @ﬁ%&ﬂz)n 10) 10R11 NR1°R11 -
Cs alk %?g;ﬁ@??fﬁé Ngaliyﬁi%gélsr%eéjg_lﬁM@ﬂT@hc 8—&2 membered he?eroahcychc 8-
10 mefrORRY hEPORIRICCHR e ORESY helqrGIHR )Ga(ONRIND RIKS): s BRI 2RIrGIN C1-Cs alkyl
3-8 mriefindd ﬂe@)o%ﬁé];auc 38 G B ChdERd Aideo- (33N%%6&£h%@a%ycuc) 8-10

menﬁ%tgg elf_)egeq% ic §I|§r g? dﬁﬁ%‘be %I\Iff)t%'%g'ﬁb_@s @SF ﬁrélt %r} obF C§/C kelayj are optionally

subsfiiuteripy ﬁr(esarmﬁfern%\eéae'w&dérpddtq GOl SPRSStingT BOE i, KGH)RCH(OR™)CH,
-(CHEIORE G«zxshmbkwqwm-(fnmam themsaeocanleeardemwc) BB)R™, -C(O)OR™,
et by Cl kg0 1a oymer 10 10
SR trb = G i SR G e SR AN
het er obi cyclic are optionally substituted by one or
nore 20 noieties selected fromthe group consisting of
-(CH2) nOR12, Cl1-C6 al kyl, C3-C8 cycloal kyl, C6-Clo
aryl, C2- C6 al kenyl, 3-8 nmenbered heteroalicyclic and
C2 C6 al kynyl ; or when R10 and Rll are attached to the

o . ~A N o ~a A . Y
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R4 is selected fromthe group consisting of hydrogen,

F, Cl1-C6 alkyl and aryl; and each n is independently
w®@200713398 3 or 4; 30 or a pharnmaceutical ly accRQr/mE»0er /001142

salt thereof. 2. The conpound of claim1l1, wherein Rl

and R2 are independently selected from hydrogen, Br,

OR10, -Q(CH2)nCH3, -NR1OC QGR12, CR12R13 nNRlORll

-OCH CH ORl1o 10 11 10 11 ( ) } 2( 2)n, -(ONR R,

-NR R, Cl- C6 alkyl, 3-8 nmenbered heteroalicyclic,
S(BNB RENDeCRA HeR.Br oaCHQMm(\laWB“ner(bsanC(o OR", -NR™C(O)R"

NRh&%ﬁ@i@'a' NRyeld) R, -&n, 8B, 1o nenBesgl del, ec!;:é?&yl C(ng),; 3-8 membered

heteaalggﬁe ntng\ﬁrgﬁr gﬁ%nq%gg j egqa% %g)ﬂ@s‘ﬁﬁﬁggr%d%a enyl, and C,-Cg alkynyl.

heteroallcycllc 3-8 nmenbered heteroalicyclic-(3-8
Menbahe GoduRd QRiclafy @l ndrein &R'15hd REBRER®GPendently selected from -OR™,

. obj, G, 125 1 g d 1 & ary 10311
O(Cme)d&ﬂ?z &H@n | CZIRre |§nalt$6”e@%st " cealrog R R CeCe
alkylp- 8rfﬁﬁ"é’ef?6|hé‘lei°é'§y@°e|3@cm@ﬂberf?dd1ﬁtqf9?é¢yelcé%ré bR be'elaslercic), 810
meane;ed(BbteroEtpychc( @ﬁ%dﬁ%@m&b@me—cm 4riRg 6B 14kenyl, wherein C,-Cs alkyl, 3-

e('n%a gﬁ( ‘%yglg?%% %)r]"{e%r Ib 2] erﬁl%nbered heteroalicyclic), 8-10

mem et & o Cc%g?&:dﬁ-@@sm dOj’ﬁ?ﬁ?m 6-Cio aryl and C,-Cs alkenyl are optionally
substl(u@pr@ Riel grm@feO) dlRies Ridcfed-oGHRS OOIRIORIsting S(BD)QFELe(EH2).CH(OR™)CH,

CHZ),%@Rl HZWCHQWM%  (PEThERBOAY M&chcy 10<§3(O)R1° -C(O)OR™,

s6 M OroR 1@F2@N <cwi%g5§§§§% %%%%R]&O AROR”

NRSR 5 GHRR' C@D& NRCC(O)R",
NREgE)ORT kyiR st B2 )-AN, 3-nB,, nexahe - ceplamln ettaarama&ld;ewp l-(CE))a(3-8 membered

hetero(a%l):)n gﬁ%éﬁ a ny{'& H% o%Fy@g a|6 ky %5%) & (Cogfkgr}ﬁ/ﬁ and C»-Cg alkynyl.

conmpound of claim1, mhereln Rl and R2 are
i ndepiérdemtdoynds of eddired!, f wiomein GR1G; seled®dCHBNN BEI3-OR", -O(CH,),CHs,

“NRO&SIORE )(@Rﬁﬁ“‘ Né‘@RﬂZ%@)W WN *‘70@1-&; alkyl, 3-8

merrth{e %Ne oah g;c:l'? 3-8 megr%greéé‘n%ﬁré)? &Cllﬁ Lat rp%rgrﬁr cgpnFe{O@Fc(y%lc)g 8-10 membered
heteﬁa@ﬁt;écp 6@7 H@qr‘@}e@m heggreanyl, C%-C@ an0d angePafer alenyl, wherein C4-Cs alkyl, 3-8
menfbeted hebioalcgdit, 3,8 rhembersa mbLroaidydnetses tﬂ&hbdred Heferdalldycliay, Y810 membered

heteﬁ)‘eﬂg)éc% zasﬁﬁré&htié%@%lalgroéﬁﬂleée 10 argéa E@E gr %g n}:l a?ia ?pﬁoﬁfiyfga srtlﬁl%d by one or

m°f?r€m%~?seae?%f*eff°65lfhre%p.Ceys'sﬂsg PoBR 26gH(OR ok -CHILOR®, -
(CHNE(@HspOREY €Tt 3- $mammmmtwhhtmoezr-om)m° -oe3oR°D-(arRYR™),C(0)OR™,

-C(CHIRNRI2 - (ER'AYKENYINRFRE, ORHLNFIR'Y SRR LEEied BYO)NKER!, CFs, -

o L S, A LA R AN, GAVGIGohes s
CNccm)osz%Ce amH@; f( IyTPalEnhEHed3 Bemenkrutd bstetopligyciic), CHz>n<5 7
membete@h&e@aryh, GCA)ERIEY, aryh, CEBLAKEhH) SHACATOR.
-C(O NRlORll _(CRIOR11)nC(O) NR1IOR11 -(CH2)nNR OR11
-S: E -S(O R10, -S(0O 2NR10OR", -CF3, CEZH,
m@@e @mn@j@ any_ O(’melmﬂd(@m and R® combine to form a ring
selee’cédF«]fI_cEm\i:éa(ﬁ)rEtazd_Q«r QEeyelddiky ) GfsBiuERt, Cs-AhRIdbSIk() Qﬂhsmb@&ﬂ heteroalicyclic, 5-7

mem‘b@Qa'het@PéQnyl a@r&tg;@maalr)}fWhereﬁ;%al ng ¥ %Llhr)éhbstlt'u B2 L o3 fre moieties

e R
62" C@LRYNySO)RS, S(%NBoﬁpouﬁﬁs ofCreH,ai-NRECOMRFRI, n - ma‘°c<0>R“

'NRP§(0§R'1GC¢N3CLN65 OtRoB,-C; QRO Co-E0cfdA M] CU?JQ; heteroalicyclic, 5-7 membered

“e‘em@?'l ?i\qlhf)d‘%{%z%?\l‘&%% éﬁ%&al kyl | 3 8 2)on$1n*8ér ed

het eroal i cyclic, 3-8 nenbered heteroallcycllc (3-8

e AbEReedmrehseating pahy aje,of 8aith® 18purRas:ERF is H.

het er obi cyclic, 5-7 nenbered heteroaryl, C6-Cl0 aryl
and C2-C6 al kenyl, wherein Cl-C6 al kyl, 3-8 nenbered
heteroal i cyclic, 3-8 nenbered heteroalicyclic-(3-8
menbered heteroalicyclic), 8-10 nenbered

het er obi cyclic, 5-7 nenbered heteroaryl, C6-Cl0 aryl
and C2-C6 al kenyl are optionally substituted by one or
nor e nnletles sel ected fromthei group conS|st|ng of

NI SN N 1 NNA A\ N S P~ IS\ NN A N
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35 NRIOR1', -S(O) 2R10, -S(O R10, -S(O 2NR1OR11, -CF3,

-CF2H, -NR1IOC(O NR OR', -NR1OC(O R11 r -NRloS(O) 2R11,
WO @aN7/133882, oxo, ¢ -C6 al kyl, C3-C8 cycl oal kyl pCTZBB2087/001142

heteroalicyclic, 5-7 nenbered heteroaryl, C6-Cl10

aryl, C2-Co6 al kenyl, and C2-C6 al kynyl. 6. The

conpound accordi ng to any ony of clains 1-5, wherein

RO is H 40 WO 2007/ 132308 PET/ 1 B2007/ 001142 - 109 7.

The conpound according to any one of clains 1-6,

wher Bieltomgouhdadebrdin@to ahfenePERMLNG, e RFiiglg. t 0 any one

of claims 1-7, wherein RA is H 5 9. The conpound

according to any one of clainms 1-7, wheregin R4 is

C1 Sﬁ‘eéf"i?%”“d a%%'d'”QW@“bmﬂﬂﬂ‘séch%@ %9 any one of

claims 1-7, wherein R4 is nmethyl. 11. The conpound

ac @)Oﬂfé'c&gpauﬁd é’d&bfrdﬁ@% ) orfel ALFRs 171dherdihgri€E NcRayand R6

are H . The conpound according to any one of

cl ai s 1 11 vvhereln R3 is selected from F NN N N

| O.Nhe C@npoamlacmdmgmenwmmmmsw vdlersinR' is methér ei n

sald conpound is selected from 15 6-((6-(1-nethyl-

11 BeS e dme g ony st sthﬁfs&"ﬁ;ﬁsdqﬁ.aﬁ%'r. ne,
N-(p| peridin-4-yl)-4-(3- (q ui nol i n-6-ylnethyl)-3 H[

1, 22. B borhapnd afekiingto bhypyeattiaimS 15, phemip Riisiselegted from
N-(2- Fam no thyI Lo 4-(3-(qui noI i ng 6 yI net hyl

H[1,2, 3]triazolof 4, b]pyrazmlyl)met yl) qui nol i ne,
N-net hyl - 4- (3- (qui nol i n-6-yl nmethyl)-3H[1, 2,
3]tr|azolo[45b 2|515yl)ben de,o

H[1, 2 3]tr| azo 0[4 -b] pyraagi n-

yI)rrethyI) (6 ) yl)-1
H[1, 2 3]triazol of 4, 5 b] pyr az

-yl')met hyl ) qui noline, 6-((6-(1 H-pyrazol 4-yl)-1
H[1,2,3]triazo(of 4, 5-b] pyrazin-1-yl)met h¥l ) qui nol i ne,
25 13. The compound of c|a|m1 wherein said compoun |s selected rom

( Rg-((6- (4 -BrethyjittiHruytaizat-4 G-t HiTe2, BiyyigoldBd-b-blbyrazin3]-yimetngimuinblibe.5-

b] W f'ﬂérﬁoﬁh 45yl)yz! BRYk r{om é Fthhg) %]tnazolo[zi 5-b]pyrazin-5-yl)benzamide,
ATy

G o i b s b e ipign s wpensamie
(4-N-B-(inpeihyianinaleted) y (BrésuinglinS-hpthyl)-3H-1,2,]triazolo[4, 5-blpyrazin-5-
y|)ben2an$&iet ri azol o[ 4, 5-b] pyrazi n-5-yl ) phenyl ) met hanam ne,

[GQ 6 (} n]%¥ I%&émg azQJY —g_(& I}[‘IZZ 3]t xazo oﬁ 4Zt;r]pyrazm -1- a/f methyl quinoline,

azo
2- [Mmft@aq b B T orsprig

5- I8)(@yB-athoxybhenki)-4 i r2calichzolbi4)bH pyedtzina O nethy)duinoline,
6- e(( (2 n{m'cl&w\en?ﬁ #l-[i [1@ dﬁ%z‘aﬁﬁt5mﬂyra%#1 Rr}fﬁw@tﬁﬁ)lqwg’dh)@ )-11,2

, 3] triazol o['4 ne, and
A ]ro‘é@'&m R L AR A A
- y [(Riet-(aytainobnb-yimthyledH-10.2, 3iMdz0l018, B0 k82808 y)pyrrolidin-3-amine,
PCT4-1383@%bh4 éxgma) 3n- chhjtn@ola[la@ru]weewslygﬁehmn%swt abl e

coft Ak ZARHR Rt RS ereryss
deﬁrlﬁr@dethqwiwﬁ;ﬂ S lsiagaiol4Y-plpyigzint 1-igetay]-aginoline,
pEar[wrbjfrcm,hdnethwewm:mabzmoeeﬂ-ﬁ]pyte!zayseﬂ;fpyraajnd-ymethanol,

p [ B 51 e ~ A€ i .
of %&@%ﬁ%ﬁ l|,|§1 g#ﬂ lgyf“%ﬁ] g}?é -3 ﬁ)ﬁé@jt@_&%&g rb}ngrazm %/lnlre‘ﬁw?l] quinoline,
pharmaceutical ly accept able salt thereof, for the
masHé-&ttnyraeol-ofyl)-f, NldaokAtlpyrazint kedthyé-quindiied; or el at ed

di sorder in a manmal . 10 16. The use of a conpound of

any one of clains 1-13 or a pharmaceutically

accept abl e salt

and
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t hereof, for the manufacture of nedi canent for the
treatment of cancer in a mammal. 17. The use of claim
waso7msespei n the cancer is selected from br easPCOEBR2OEV001142

| ung cancer, colorectal cancer, prostate cancer,
pancreatic cancer, glioma, |iver cancer, gastric
cancer, head cancer, 15 necfpcancer, nel anoma, renal
cancer, |eukem a, nyel oma, and sarcona.

a pharmaceutically acceptable salt thereof.

14. A pharmaceutical composition comprising a compound according to the formula (l) as defined
in any one of claims 1-13 or a pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable
excipient.

15. The use of a compound of any one of claims 1-13 or a pharmaceutically acceptable salt
thereof, for the manufacture of a medicament to treat a c-Met related disorder in a mammal.

16. The use of a compound of any one of claims 1-13 or a pharmaceutically acceptable salt
thereof, for the manufacture of medicament for the treatment of cancer in a mammal.

17. The use of claim 16, wherein the cancer is selected from breast cancer, lung cancer,
colorectal cancer, prostate cancer, pancreatic cancer, glioma, liver cancer, gastric cancer, head cancer,

neck cancer, melanoma, renal cancer, leukemia, myeloma, and sarcoma.



