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WD 2009/ 016460 PCT/ | B2008/ 001952 PYRAZOLE COVPOUNDS
This application clainms the benefit of U S
wdrovisienal Application No. 60/953,235 fil ed Augis008k01952
2007, and U. S. Provisional Application No. 61/080, 054
filed July 11, 2008, the conflents of which are 5
hereby incorporated by reference in their entireties.
Field of the InventlgpR PEESR Nbgventlon i's
directed to conpounds, s, and their use
as modul ators or inhibitors of the Raf enzynme. The
cm@pﬂnaeﬁlo%lamethdomsﬁr& Ui SM@BlidicHal Apfhicatdh Nal 66/933 235 filed August 1,

207, FRELY 85BN B e Sh ol Shg e wnen

herebyascof poratesddanrpierence it (hediegi@atise. st at es associated with
abnormal cell growth such as cancer. Background The
"Erk pathway” is an i nEiel@aiheinveptiosi gnal transduction

patéﬁmsenu&eambry isnfraétbd/ toddompbyrae stheif s%ﬂ%@ ar@i&hélrsusfeQas modulators or

|nh|b|to|rsn§7|nf§ ?Qtﬁ?er?z)&%%?f elglac{lilrlngcgun%% P%l 3 t nt i \I/egnon argeulggflglsfl r %18dulatmg (e.g.

inhibitirg) Rﬂﬁ@p@v@g |agd fondieptingotiseases eil condlmgns mR@&ted I |Raf, Gath as for example,
diseasShtales astcng'@Emﬁlggbr(oM@IDgromgu&nfastcaﬁcel5 i nvari ant
components of this pathway is the Ras GIPase, which
recei ves signals from nmenkdacagreundr ecept ors and
fa AWV
ﬁ?;e E}f(a;}aﬁi%v %*\g aﬁﬂgrg%ﬁlﬂér%dﬂﬁllﬂaﬂ?@u rdr? F%\Hg‘t%pvg% r%gr?yr:éllq?pes of human
cells tgr tﬂfélaﬁ* lextraeslidar #‘@”taisvéﬁ eallutar kdgeisivas e 1clypiog priglifs/atione differentiation,

senesddHEE) F a@éptdsu; Broédél al.C ko Heasmbic cbra%ehs svsteam(ﬂoom €One of the

moralP LR AL WAL S o 05, TRSobl ol ggt Cal IO LANEE, memorane
receptdry pud AgivateathenRafaradein kipases. whicRattivaleghadlob praieiedinades hwhich in tum
actlvaté:Qﬁé q’E‘rIU pmmrklngges”alAb%féﬁcEr@Sku(a%@§ OQ)horMéﬂz' 8 ®ImbRl of nuclear and

dIC 668-
evopaRg, PRl 7. G s Calsa et eléhedP'gW'ﬁa?t'ma%ﬁege flffel in the E
pathwayee undetsqotadf b)etulelfndin@mmlnmtatmmrmobaef Rafaspcvomteeii wigy certain human
mahgné’nc%@f(seetb Moma%'ﬂgl Waﬁ?&f M&ﬁtj:l vn(]-:g c,ata%1 dNature 417:949-954

formc variants t result fron1d|f er ent
2002))5 qur%q H@tm@? ggpefRave, keen ideqtified (utﬁ@ﬁ@\a& thafy encom pyoteins; a-Raf, b-Raf
and c-R4F:(9d knodn2é Ra®)0dnk)isofokinie varidhtPpmbimesuyt fiosn ditidratiaDspadihg/of mRNA are

' | t . .
romIERGETA R, Ry ATt e SR R BBl s
numbeg pichuyapapgers, Gnkeateq &y anatipy oigbe iRas Phb-Rakgepgsre Muighess in Ras and b-
Raf gehy@@@mrélmed:dadinnge E@hE Rifor e/beé h&:lLﬁme:@ncelrsJﬁlghQBQon lung and' pancreas

and mgan gst are ﬁ]uarremaugrm%(clu%l hles %u%@gstts %at ac%lva?'lor% ﬁf ?Jthf:saRas or Raf is

exc Yrat' "ic i oh O
suffi Clemfomﬁlhwasz actiyafich amdemcelf pregreseidiway acti vati on and

ﬁ%&@hoﬂe@ﬁ&%@ﬁt@%eccﬁﬂé&%eﬁ&ﬂp br ‘a&didtss’ td SRR R lbéy signaling pathways

for theg P%%?I (ﬂe& 5gt fm&vg et qloga@cﬁéppl? § ) olﬁgg?ZO()é)é,ethe Erkgdvathway represents a
highly ditradtiee sargdt fal drug BeneetionGeltleat GnBA5-F538in(K&@6ek) in,getdrel are considered
desirath:é *% g%@s[tg E&Hp?sﬁ%eﬁced?bg rgﬂegml)écétsésr iﬁ%rbé/tﬁ %?Jmﬂ?*actor receptor

Terventi on tréeat cancer. Protéeln Kinas

and '”tfaﬁe'{j’@rﬁ & %ﬁ'“ed‘t"@s%rfgh"d@ﬁe‘ﬂ N!féé‘?Yeaﬂloé’“tpé‘?’Bj%ﬁ g cfigigal Hipfgghowever, there
is ampldevidpyte BSingicatd emekeidddpyndeat ®at siuaingSt&tSmay disar ¢eitribaig to cancer
progre 'o%V\@lvbllgr%FII E{ %Ir ?/%F QitewM Iar&g{q IBQ}, r@ﬁ%lvs\/:q%g ‘3{500&?r Oﬂe%?ore targeting Raf
kinaseg pjofiises | ant 3iemplyve %v@(ﬂélemet“lﬁl@r@mqaﬁh ém’fﬁ??é'”@w%ﬁwew'@'@h Ras or Raf
genes bldGhtat®€ Mek-independent Raf signaling that may al so

contribute to cancer progression (Wellbrock et al,

Nat. Rev. Mol. Cell Biol. 11:875-885 (2004)).

Therefore, targeting Raf 35 ki nases prom ses an

alternative and conpl enentary approach to treating

tunors in which Ras or Raf genes are nutated. WO

2009/ 016460 PCT/1B2008/ 001952 -2 Summary In one

enbodi ment, the present invention is a conmpound of

Formula (I) R2 NR R5 R4
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R6 ZX NRs (I) 5 wherein: Xis Nor CR7; R is H,
Cl-C6 al kyl, C2-C8 al kenyl, C2-C8 al kynyl, C3-C8
waod/omhdoyl , C6-Cl4 aryl, C2-C9 cycl ohet er oal#oyl/B2608/001952

C2-C9 heteroaryl wher ei n each of said Cl-C6 al kyl,

C2-C8 al kenyl, C2-C8 al kyny2-C3-C8 cycl oal kyl ,

C6-Cl4 aryl, CZ 9 cycl oheteroal kyl, and C2-C9

heteroaryl is optionally mm ed with one or 10

more R8; R2 is C2-C9 cycl ot al kyl or C5-Cl14

hietoee 8abgdimenitag ipseneineantion is §gp@pepd gbFormula (1)

cycl oheteroal kyl and C5- C]24 heN eroaryl is optionally

substituted with one or nb¥ “NB-H's H or-NRIR10;

R4, R5, R6, R7 are each |§1dep nd ntly H, -NRORLO |,

-CN -C(O R9, -C(O) ORs, Rnoe , -ORs , 15 Cl1-C6

al kyl, C2-C8 al kenyl, IkynRI4 C3-C8 cycl oal kyl ,

C6- C14 aryl, C2-C9 cy etergal kyl, or C2-C9

het eroaryl wherein each \f d Cl-Cs al kyl, C2-C8

al kenyl, C2-C8 al kynyl, - cycl oal kyl , C6 C14 aryl,

C2- 9 cycl oheteroal kyl, or C2R&9 heteroaryl IS

optionally substituted with &ne or nore R8; each R8 is

i ndependently -OH, fluorine, chlorine, brom ne, cyano,
wherein:NROR10, - C(O) N(ROR10), -C(OR9, -C(O OR9, -NC2,

C)lTSGiSoraiFKyl C2-C8 al kenyl, C2-C8 al kynyl, C3-C8

C14 0 1 qhet kyl
*Le%?soé’ﬁy o Heabyoy ol Grb el rEepn am. iy
Cycloh@a’pdkmr G&Cew{eroaiykyhere@@a@lot saif Yh-Ce alkR-@Cs alkenyl, C»-Cgq alkynyl, C5-Cs
cycloal®h 8 GNP LI Gl hiorlifbafigt, S BEEERAGOUL! b oAbl ABLea with one or

su bstituted with one or nore are each
more R'ndependent Iy H, Cl-C6 al kyl, C2-C8 al kenyl, C2-C8
aRky By-Cy cyc®n&Broalkslooal- Eylhetero@@hl @hdretmreakh otG%id@%-Cg cycloheteroalkyl and

ryl, wherein each of
Cs- C14ﬁ¥t889|%ﬁ5 g%t%gf Ef% bStl ed%ﬂ]gﬁieny ‘ﬁzacz C8 al kynyl , C3-C8
c@dFHé’lrk'WR ©6-Cl4 aryl, C2-C9 cycl oheteroal kyl, and
OQ“ @9 AfeREareadayh muspeapénﬂ@maLNstgF{ZS -SNpbEIORA - er)YDRf’ hNet, —SR?®, -OR®,

Cy-Co & i t ; 6 nr}’%ieﬁ/'v\ﬁ? Cshgf?@”@ér égg%q%h@hgae%et r]e{: (‘5"' tyclo‘EugeroaIkyl or Cp-Cq

heteromlwmm%cpf SRIA 1 &pta"‘dh &p1Cy a&amétCthQst%ﬂmw @hCao%@Ioglkyl Ce-Cyq aryl,
C,-Cq dyabreet&%ankye JED,-B hét&oérﬂd@mar@g&dbxmmw Qfth B or GldkORE: NeE,

CHRES s irendH 2B SR £ Ry T B CONRR")
'C(O)Péy-@K@)ﬁ VNP, @GECsCll, &35, alke @, ©OCClkyngr §1-§4 C)‘CSal((ﬂBCBIA aryl, C>-Cg
cyclohélérxélkyl CA& r@%r&m' & Cgrw @@ Ky |whe|%mdea92 opsga d“ég 8] BRIo¥kyl, Cs-C1q aryl,

2 dgrgarragh 7o Socs R roap ORI, SHEEHTeY T SRt ey R
- R} 4iBR'Caé eaclyinlepen@entiCll; CL8s aiky,| §;CsGled, C,-Cs alkynyl, C5-Cg cycloalkyl,
Co-Cra %ﬁﬁ'c’é-‘@?tc?&@-éte‘%’alqkyl %P@z-gzﬁé@roa@%ﬁérgﬁ e%ékh of o2 ésoél@\ l&Y.c, alkenyl,

one Oor nore I ou ecte
C2-Co glkynyl iCorks YAV, rFee-Crbo P hiCas °¥@N‘etef%%}ké(h@“d eﬁuﬂ?s@fle@@rv' is optionally
substit@bdkyith ateasSon@,R' "t or RS and,R'Otakeh; togatheawprlnmé m@@w to @lch Yhey are attached

i e T
eefsb &' neindeperdendly Ruoring, cal@cmmérowamoéb“ﬂ cgdno; Bi-Se alkyl C4-C44 heteroalkyl,
Cs-Cs c%fb&@l NBNE-CeleykPalkyRy -s-(0)- @cyd‘ldéfk&lbl&fs-cﬁ%}ﬁcb (O, J é{l"' -S-(Ce-C1s aryl),

o pRErbPek i ERE briBlah bR i bl <ol By B cviotn,
-S-(Co-Lu cydiatkyihs@eCit aofl, OR(Cs-Cerdrpllli -Helf-C. Reyl), Re; Cganydofmerwle'l and C»-Cg
heteroéé 1, i5 Bptﬁ‘)nglwsb&?fut&ﬁ,ﬂﬁ%e oPfhofelYréupeBiROEd BN fiuorfe, dnPrine, bromine, -OH,
)%{ optionally substltuted with one or nore
cyano, gad Iﬁﬁ%l urther aspect of this 5 enbodinent, R is
Glis061,2, Bydr4substituted with at | east one R8. In a
fyrt ment, RL is selected
f#gﬁg(mqﬁélﬁﬁgpfgéelpume%aﬁ?;g%%{ét hyl oxet an- 3-yl ) net hyl ,
2,2-difluoroethyl, and acetonitrile. In

C2-




anot her aspect of this enbodinent, R3 is -NROR1O. In

anot her aspect of this enbodinment, R2 is selected from
W0 meogreasp consisting of H3C H3C A H3C H N ikt ™B005/001952

HBCHNHNHaN N C HC HICN NM I \'/ HNN

NHN HNN H3C NN NNR HHC HICCH3 H3C Np

HBCCN NHN NHNW 2009/016460 PCT/|B2008/ 001952

ﬁ“l one aNP% th thllls?r’s.%bam’é'nﬁx}?ﬁ IN ang{_@r as?e_glog"thls QQant @( is CR”. In a

furtheroqspelzj,r RupsaH( Inag fuithes ﬁ%j)e@th@ th|g|e|rr1r§>\emrj1|}mgnt & rigi & urp a: quheN aspect of this
emboditndnt, WRRLH. rstilNaféstheR&spect of this embodiment, R*, R®, and R® are H. In a further aspect
of this embodiment, R' is C,-Cs alkyl optionally substituted with one or more R®. In a further aspect of this
embodiment, R' is C;-Cs alkyl substituted with at least one R®. In a further aspect of this embodiment, R’
is selected from methyl, isopropyl, (3-methyloxetan-3-yl)methyl, 2,2-difluoroethyl, and acetonitrile. In
another aspect of this embodiment, R? is -NR°R"’.

In another aspect of this embodiment, R? is selected from the group consisting of

H3C H3C \ Cl
N N N
T 0
”‘ N/ ’ N N/ * Vs !
T 0y
H ‘- N N N L
Cl ke
AT 1Y <Y
N 'N/ ’ \N / ’ \N =z
H N

I=
=

=z
P

H N
N A
Y {1 =)
\ ~Z . N & e NN
H N /

H3C HAC CH3 :
3 e
—%\N/j,’ %/ O%Ij
C J\ o
3 P
_— / ! / ) N N )
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(la) wherein: 10 R1 is Cl1-C6 al kyl optionally
substituted with one or nore R8; R2 is C2-C9
wayod/ofsedoer oal kyl or C5-Cl4 heteroaryl, wher eirvemeinsmbios2
said C3-Cl2 cycl oheteroal kyl and C2- CE heteroaryl is
optionally substituted with-dne or nore R8; R3 is H
or - NROR10; each R8 is independently -OH, fluorine,
chl orine, brom ne, cyano, R10, .- C(O N(RORt 0),
5 akaI, C2-C8 €2-C8 al kynyl, C3-C8 .
C6 Cl4 aryl,||C2-C9 ¢ycl oheteroal kyl, Gg<CIXx,-~"
, éc}ﬂ)" erein each of sai
C8 cy Ioalky 3 -C9 cycloheteroal yl,
héteroaryW i s optjfonal Iy substhis '
nore R'; RO afld RLO dre each |ndependeng8y H,
Cl- C6 Jal kyl, C2-C8 al kenyl, - C8 al kynyl
cycl oddbkyl, C6-Cl4 aryl, C3- cycl ohet eroal kyl, or
C5-C9 heteroaryl, wherein each of said Cl-C6 al kyl,
C2-C8 al kenyl, 20 C2-C8 al kynyl, C3-C8 cycl oal kyl,
C6-Cl4 aryl, C2-C9 cyclohetero and C2-C9
het eroaryl are optionally su with at | east
one R'; or RO andjR40 taken tggether (with the nitrogen
to which they are attached oforma 4-7
menbered ring optionally d with one or nore
R'; each R' is |ndependeﬁﬁly fluorine, chlorine,
bronine - OH, cyano Cl1-C6 al kyl, Cl1-Cl11 heteroal kyl,

Cycef %ﬁ%'ﬁ?@d rﬁ%rlt ri ve )i/i:?n g%é?%l%ﬁ@fk%r%ulla)a% l(ag%?% f%fwmg

“Wd%ﬁyl) 25 C2-C9 cycloheteroalkyl and C2-C9
het eroaryl, wherein each.of G8-C8 cycl oal kyl ,
0 (C3-C8 cycl oal kyl ), R&~u& 5009016460
PCT/ 1 B2008/ 001952 -5 (C3-C8_cycloal kyl), C6-Cl4 aryl,
-0 (C6-C14 aryl), -S-(C6-ClA aryl), C2-C9

HoN

cycl ohet er oal kyl , and heteroaryl, is optionally
substituted with one o rﬁ group sel ected from
fluorine, chlorine, br]y cyano, and Cl1-C6

al kyl ; or a pharnaceuti acceptable salt thereof.

5 In one aspect of this ean iment, Rl is selected
fromnethyl, isopropyl, qﬁshyloxetan-S- yl) met hyl,

2,2-dif|uoroethy|, and acetonltrlle I n anot her aspect
whereigf this embodi nent, R3 is -NRORLO In another aspect of

t R & 31 amtyispidnally¥abstiutedhigtdne dr fnb@m"t he group
&%ﬂ?l gté?n%c%hatgrﬁﬁégrgﬁ -ﬁM'_Perg?c_%rﬂ in ﬁg@ Ofl—f?ec %"“Cz.pyqloheteroalkyl
and CACHmEI¢rogey! (3@ tioriahyCsubstituted with one or more R?;
R%is H or -NR°R'?;
each R® is independently —OH, fluorine, chlorine, bromine, cyano, -NR°R", -C(O)N(R°R"), C1-Cq
alky!, C,-Cg alkenyl, C,-Cg alkynyl, C3-Cg cycloalkyl, Cs-Cy4 aryl, C,-Cg cycloheteroalkyl, C,-Cg heteroaryl,
or -(CHz)nC(O)Rg' wherein each of said C;-Cg cycloalkyl, C¢-Cq4 aryl, C,-Cg cycloheteroalkyl, and C,-Cg
heteroaryl is optionally substituted with one or more R
R® and R' are each independently H, C;-Cq alkyl, C,-Cg alkenyl, C,-Cg alkynyl, C3-Cg cycloalkyl,
Cs-C14 aryl, C;-Cg cycloheteroalkyl, or Cs-Cg4 heteroaryl, wherein each of said C4-Cq alkyl, C,-Cg alkenyl,
C,-Cg alkynyl, C3-Cg cycloalkyl, Cg-Cy4 aryl, C,-Cg cycloheteroalkyl, and C,-Cy heteroaryl are optionally
substituted with at least one R'"; or R? and R'° taken together with the nitrogen to which they are attached
combine to form a 4-7 membered ring optionally substituted with one or more R";
each R"'is independently fluorine, chlorine, bromine, -OH, cyano, C4-C; alkyl, C4-C+, heteroalkyl,
C1-Cg cycloalkyl, -O-(C3-Cg cycloalkyl), -S-(C3-Cg cycloalkyl), Ce-C14 aryl, -O-(Cs-C14 aryl), -S-(Ce-C14 aryl),
C,-C4 cycloheteroalkyl, and C,-Cg4 heteroaryl, wherein each of C3-Cg cycloalkyl, -O-(C5-Cg cycloalkyl), -S-
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N\ N H3CQNHNand HBC H N N CH3 CH3 H 10 In anot her

enbodi nent, the present invention is a conpound of
wdarmosruideaso( 1 1) WO 2009/ 016460 PCT/ | B2008/ 001952 CHiB2@)8/001952

R/ NR RS R4 R6E XNR3 1) wherein: Xi sNorCR7;

5 R is H Ci1-C6 al kyl, C2-C3-al kenyl, C2-C8 al kynyl,

C3-C8 cycloalkyl C6- Cl14 aryI C2- C9 cycl ohet er oal kyl ,

(C+-Cs cll‘q@g %erg’&ﬂd&am rﬁ se@'& "Exry@abf &%%%e@rﬁﬂyr and Cp-Co

heterogry. I@PQUO&?IM submﬂ@w@\y@e@hg\p@r%@;pwpctegﬁgm@gor@g chIorlne bromine, -OH,
cyano, 08 e€f-Caéh; 1 s optional y substituted with one or nore
roa kyl or C2-C9 heteroaryl,
\Aﬂéarpehahmace&ﬁca@?accéﬁa& %/cl ohet eroal kyl and 10
5- @edashecteaf dhis yelmbpélmspft |Pon%1|5¢l?ct@hf§@mm@h>édlswr@nyl daeethyloxetan-3-

yl)metf@/l' ZQQﬁfﬁxoB%thyloéndHéE!oﬁlﬂﬂ’é \Vandther £pE& of this €8mbESment, R® is -NR°R'™.

b NP Sl Sl R

tlonally substitutedHg one or nore R8, &CI5-7
nber ed cycl ohet eroal kyl\ optionally substityted by
R8:" or a 5-7 nb hetefoaryl

Kd by one or norg R3, BN
cycl ohet eroal kyl optionally substituted by one or
nore R8, phenyl optionally substituted by one or nore

H{B, or 5-7 nmenbered cycl oal kyl optionally substituted

bx one or nore R8; R4, R5, R7 ate each o
i BT -NR OR', - OH
- S(O) 2r11, ' -C6 al ky

, al kyn | oal kyl , &Q6~€14

| ohet er oal yl, &
, ¢h of said d1-C6 al kyl, C2-C8 alkenyl C2-C8
al' kynyl, C3-C8 cycl oal kyl, C6- C14 aryl, -
cycl ohet eroal kyl, or C2- C9 heteroaryl is opN ona
substityted w.th one or each RS,/S
i‘he, om ne

(O R13,
I, C2 C8Nalkyn N;

Hycl ohet eroal kyl, C2-C9 Hhet eroatyl, or -H@HZ)nC(C»Rll

wherein each of said C3- CBHgycIoaIkyI C6-Cl14 aryl,

C2- C9 cycl ohet eroal kyl, and -C9 heteroaryl IS AN o
titidted with ope or re RI1; RO &hd

ependent | y R14), -C( R
1-CG6 |l -C8 alke yl, " C2-C8 =
C8eycl oal kyl , C2- CH,N
cycl ohetero yl, or C2- 9 heMeroar N wherein 30
each of said Cl-C6 al kyl, C2-C8 al kenyl, C2 CB CHs

al kynyl, C3-C8 cycl oal kyl, C6-Cl4 aryl, -

cyclohet aIkyJ L
/@/
3C\\\N N =~ and
C

Hj

In another embodiment, the present invention is a compound of Formula (I1)
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and C2-C9 heteroaryl is optionally substituted with at
| east one R11l; or RO and R10 taken together with the
wontoby/ogesy t o which they are attached conbi ne tr1imBRIsA01952
4-7 menbered cycloheteroalkyl ring optionally
substituted with one or nore®RrR11; WD 2009/ 016460
PCT/ 1 B2008/ 001952 -7 each R’ and R12 i s independently
fluorine, chlorine, brom ne, , -C(OR13, -C(OOR
13, -SR 13 S(0)2R 13, - ORE 13R14 -C(O )N (
R13Rla ), cyano, Cl1-C6 al kyl, , 1" het er oal kyl,
C3- C8 cycl oal kyl, -0- (G oal kyl), -S-(C3-C8
cycl oal kyl), C6-Cl4 aryl, \-O aryl), -S-(C6-Cl4
aryl), C2-C9 cycl o?gger al k and C2-C9 heteroaryl,
wherei n each of C3 cyd oal kKyl, -O (C3-C8
cycloal kyl), -S-(C3-C8 5 oal kyl), C6-Cl4 aryl,
-0 (C6-C14 aryl), -S-(C6-Cl4 mmyl), C2-C9
cycl oheteroal kyl, and C2-C9 heteroaryl, is optionally
substituted with one or noréellR13; each R13 and Rl14 is
where.hndependently H, oxo, Cl-C6 al kyl, Cl1-Cl1 heteroal kyl,
%QI oal kyl, -O (C3-C8 cycl oal kyl), -S-(C3-C8
cycﬁogf VI), ©6-Cl4 aryl, -O (05-Cl4 aryl), -S- (CB-Cl4
aRry1i§ H,C2+-00 a"@chn%etal#ﬁmyM kyCs atkyaylCZsC8 ¢ysloalkdafylCys aryl, Co-Co

cycloh!‘@%ﬁ%yl h@tEr %er@h‘]@a%f@idlck'c@aﬁ(@cgég alkenyl, CZ-CB alkynyl, C4-Cg
a

cycloaﬁi% {)(ﬁ C%YA %fr%ﬂ Io eéer?%?)éﬁ]_i%lél |h?t)éro)@/l Eg:ptlonally SL}/bsfltuted with one or

more Ry cl ohet er oal kyl , and C2-C9 heteroaryl, is optionally
Sﬂb@dzldétc?(%r}@'tetr&ll@f@ Cf%rcg 'ﬁ%%agjr %Qreﬁleéa%ﬁbe& d (‘320('3“ ce%loheteroalkyl and

C5-C14;1|p‘%§)ﬂralryrlﬁ qu(g]r@lly ﬁubstﬁute%wmb?nezpr rrg_lp 5 Bh%qtlhﬁ%lé l\ﬂwpr&ﬁ ||i/C2-Cg heteroaryl,
the hydogeptumisensaryt2 tdjeteanfing dtbmb mayn@nmddieetotforaf atshi smembered cycloalkyl

optlonzﬁgtg?g%t@?&t ba/ft%e or m’gre R ﬁgrpn%f;@'gc? &c‘oﬂﬁde o\élkﬁg)gg&\taﬂp%u%s%ted by one

anot aspec
or. mOTPB ORF 5- 7dﬂe’ab%¢¢a'9%%ﬂppt@&ﬁ'lyfuﬁ°éé@ﬁﬁ%(tﬂ”é osmpe 3 her eof .
I R3 as ﬁwrtJWR”a&pwﬁére X4 e, R® ntdly éonfbinar W RUtd fbahlay5 7 membered
heteroa%o ona )lﬁgubssélgtted E)g gr'rlﬁec())rgr?orea ﬁa %aﬁ r;f%r%r%eerftrad gyzr) gttera?gc 0{) aq[r; I é’ substituted
by Onesmlntoret R pleasiyl optienally substitiieqd bsa@}@exc mogsfRY, bl 57 é\?b“@@ﬂeﬁémoalkyl optionally

substitA@d by ofd or@koréR®; phar maceut i cal |y acceptabl e sal t

t n still a furt s t "
LBergoke, drrsichl ndhohs gk, S888gk ohy LG ATBAGIdE o, or
S(0)RIE cEIR'BbCeCs alikyl, t Gt okenyl,NCACH aliydr CaSpeaioaikylt B aryl, C,-Co
cycloh@t@pﬁﬂi{l & =Cg|ﬁ\]—:tePo%g:Jvﬁé;§in @géﬁ’clf sai@ Rl 9 Qﬁil/ll sz-é Q@nkllt é%@g alkynyl, C5-Cg

one Qr _npre har maceut i cal accept a

cycloalil Eo-Bierdopcy freRnHERPir T Coraheierean BB ARHEd wih one or
moreFRl is Cl-C6 al kyl substituted with at |east one R8 or

argrace a pt S er I 3R,

e Jeﬂ% Ii‘ag %E&%@Mr%téy %F? ﬁ@é{?‘le aéhtorwﬁ@ bgyﬁme Qx alno NR™R

C(O)N:,(R ) -PEIBr oﬁP)OPcycN@prCoﬁpla'kyQ C2:Cs 2‘5<eBN'f¢2cEﬁr%'§/l“Wy +Ca cycloalkyl
CG-CMCWHQEIBB iayélohedarédmyproawoiembdmrwl +CH2).C(O)R", wherein each of said C;-Cg
cycloaﬁ]ﬁ Veatr)f']’;jﬁ? ) cyglol)( tgr{)n:fla}/h Ca)r/\% 53 Cl hg e%%é/mél o&ﬁ?na n)éFtI;]bsFtuted with one or
moreRert butyl 3- hydr oXypr opan- 2- yI pi peridi nyl,

Nraged Wo'arfﬁf’(g)r |h§Ep@b(dentI))'|-l I@@Mﬂ@’?ﬁ“‘P @(U‘)H@Vr-@m)bR” C4-Cg alkyl, C-Cs
s, & D ot s BHSCL 1 EPBEGOPY e eeroan, uheri

each ofxad BnQL alkydh rid-Myatkenyihyd-Oa ialagryl, Gs-By bycloatkylaCe-Ci4 aryl, C,-Cy cycloheteroalkyi,
and Cpegaﬁé@sfr?tlé Gﬁ’ohﬁly@ﬁ&%ﬁ{eﬁmltﬁ a%l%!aét oﬁ'\QWegi R® érﬂi pY° taﬂlérﬁ RE&ther with the

aspect I's selected from
mtrogqnstemrvﬁgnytpey erg q{ggw|@g@pgﬁo fgc)rmsq)4>7| T?@?eﬁw cycloheteroalkyl ring optionally
substitdted with bheuarnee RY| , and acetonitrile, or a

pharmaceutically acceptable salt thereof. In another

aspect of this enbodinent, R3 is -NRORLO, or a

phar maceutically acceptable salt thereof. In another

aspect of this enbodinment, R2 is selected fromthe

group consi sting of WD 2009/016460 PCT/|B2008/ 001952

-8 HBC N F N H2N
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ONN NH HCHC ONNHCNCHI HBCHN NNN N

HZN/ H2N N HZN O OH F OH3C F H3C H3C N\ N\ N
woBbbARMICN-' NN HNH O H3C O H3C H3C H3®W@/B26d3001952

NNNN/ NN 5 HHHW 2009/ 016460

PCT/ | B2008/ 001952 -9- H3C H/N HN H N Cl H3C H3C N

HNNHN HN/ N NN/ HC NN NNNN H3C HC

Chen ABGha R™2 i independently fluorine, chlorine, bromine, -OH, -C(O)R"™, -C(O)OR™, -SR", -
S(0),R™, -OR™, -NR"R™, -C(O)N(R"*R™), cyano, C;-Cs alkyl, C;-Cy; heteroalkyl, C5-Cs cycloalkyl, -O-
(Cs-Cs cycloalkyl), -S-(Cs-Cs cycloalkyl), Ce¢-Cyy aryl, -O-(Ce-Cyq4 aryl), -S-(Ce-Cyq aryl), Co-Cy
cycloheteroalkyl, and C,-Cy heteroaryl, wherein each of Cs-Cg cycloalkyl, -O-(C5-Cg cycloalkyl), -S-(C3-Cq
cycloalkyl), Cg-C14 aryl, -O-(Cs-Cy4 aryl), -S-(Cs-C14 aryl), C2-Cqy cycloheteroalkyl, and C,-Cg heteroaryl, is
optionally substituted with one or more R";

each R and R" is independently H, oxo, C;-Cs alkyl, C;-C4; heteroalkyl, C5-Cs cycloalkyl, -O-
(C3-Cg cycloalkyl), -S-(Cs;-Cg cycloalkyl), CgCq4 aryl, -O-(Cs-Cy4 aryl), -S-(Ce-Cqi4 aryl), Cy-Cg
cycloheteroalkyl, and C,-Cg heteroaryl, wherein each of C;-Cg cycloalkyl, -O-(C3-Cg cycloalkyl), -S-(C3-Cs
cycloalkyl), Ce-Cy4 aryl, -O-(Cs-Cy4 aryl), -S-(Ce-C14 aryl), C,-Cqy cycloheteroalkyl, and C,-Cg heteroaryl, is
optionally substituted with one or more group selected from fluorine, chlorine, bromine, -OH, cyano, and
C4-Cs alkyl; '

nis0, 1, 2, 3, or 4;

or a pharmaceutically acceptable salt thereof.

In one aspect of this embodiment, X is N, or a pharmaceutically acceptable salt thereof. In
another aspect of this embodiment, X is CR',or a pharmaceutically acceptable sait thereof. In a further
aspect, R* is H, or a pharmaceutically acceptable salt thereof. In a further aspect of this embodiment, R®
is H, or a pharmaceutically acceptable salt thereof. In a further aspect of this embodiment, R®is H, or a
pharmaceutically acceptable salt thereof. In still a further aspect of this erﬁbodiment, R* R® and R® are H,
or a pharmaceutically acceptable salt thereof. In a further aspect of this embodiment, R' is C;-Cg alkyl
optionally substituted with one or more R®, or a pharmaceutically acceptable salt thereof. In a further
aspect of this embodiment, R' is C;-Cs alkyl substituted with at least one R® or a pharmaceutically
acceptable salt thereof.

In one aspect of this embodiment, R' is selected from methyl, ethyl, isopropyl, cyclopropyl, 2,2-
difluoroethyl,  cyanomethyl,  difluorocyclobutanyl, (3-methyloxetan-3-yl)methyl,  1,1-dimethyl-2-
hydroxyethyl, 1-methyl-1-cyanoethyl, difluoromethyl, tert-butyl, 3-hydroxypropan-2-yl, piperidinyl, N-acetyl-
piperidinyl, H, tetrahydro-2H-pyranyl, tetrahydrofuranyl, 4-cyanophenyl, cis-fluorocyclobutanyl, trans-
fluorocyclobutanyl, oxetanyl, and N-methyl-piperidinyl, or a pharmaceutically acceptable salt thereof.

In a further aspect of this embodiment, R' is selected from methyl, isopropyl, (3-methyloxetan-3-
yh)methyl, 2,2-difluoroethyl, and acetonitrile, or a pharmaceutically acceptable salt thereof. In another
aspect of this embodiment, R® is -NR°R", or a pharmaceutically acceptable salt thereof.

In another aspect of this embodiment, R? is selected from the group consisting of
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pharmaceutically acceptable salt thereof. In a further
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(1l1a) having the following structure: NN R2/ NRL

HiC

H,N

HoN

(1

- NROR10; N

rine, chlorine, brom ne, oxo, cyano, -NR13R14,

N(R13R14), -C(O
C2-

a). wherein: Rl is Cl-C6 alkyl
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15 cycl oal kyl, C6-Cl14 aryl, C2-C9 cycl oheteroal kyl,
and C2-C9 heteroaryl is optionally substituted with
wW@ne9/ere460mor e R'; RO and R10 are each i ndependaryiBgodsio01952
-C(O N(R13R14), -C(O R13, CﬁO)(PlS Cl- C6 al kyl,
C2-C8 al kenyl, C2-C8 al kynyl0- C3-C8 cycl oal kyl ,
C6- Cl14 aryI C2- 29 cycl oheteroal kyl, or C2-C9
r re h of saidClCISaIkyI C2-C8
oraprﬂfrhae uﬁawyﬁcﬁa%lﬁ%?ﬂthel?eao?cs C8 cycl oal kyl , C6- C14 aryl ,
In anomzn@geqéy@h@ﬁ@p@mwtkm is ~9R’RAn th anpthercpsheat ef thiglegbodiment, R® is NHy, H,
optionally substituted with at |east onepfll; or R9
and R10 taken togethe h t he nltroge to which,
t hey e attached co |ne Lo form nber,ed .N ’
eye{terog g optiohal |y~ s 't u wi't h MF
or rm e each Rlland R12 is independently
fluorine,.chlorine, bromne, -OH -C(OR N SO ORyy
13, -SR 13 S( 0O 2R4 -OR13, -NR 13R14, /=

-
~—a
-

HC( O N(RL3R14), cyan alkyl , Cl- ’
Pl “Meter |, €3-C8 oal kyE -0- 25
cycloal kyl )OH - s .e3 c8\cycl bl kyl ), CB- C

-O(C6-C14 aryl), -S-(CeHELL4 aryl), C2-C9
cycl ohet eroal kyl, and C2-C9 heteroaryl, wherein each
of G&NTB cycl oal kyI -0 (C3-C8 cycl oal kyI), -S-(
cycl opl kyl'), C6-Cl4 aryl, -O(C6-Ct4 aryl), -S-(
C2-C9 cyclhahete kyl d C2-Gg heteroar
(s _~0p 'onaIIy subsmmh 0 or nore "R13;
2009/ 016460 PCT/ | B2db8/ 001952 -12 each R13 any R14 is
i ndependently H, oxo, Cl1-C6 al kyl, Cl1-Cl1l heteroal kyl,
C3-C8 cyCpal kyl, -0- (C3-C8 cycloal kyl), -S-(C3-C8
cycl oal kyl% C6-Cl4 aryl, -O (06-Cl4 aryl), -S- (G- Cl4

aryl), C2- cycl ohetero Heyl , and C2-C9 hetero rayl,
of C3-C8 cycl aIkyI,H-O(CBC8 K/H ,

wherei n eac
cycl oal N -S-(C3-C8  cyxloal kW), C6-Cl4 aryt
yl), ~€2-C9 HOY
-Oand C2- C9 heteroaryl, is 5
ubstituted with one or nore group sel ected
fluorine, chlorine, bromne, -OH cyano, and
Cl1-C6 al kyl; or a pharmaceutically acceptable salt o
reof. In one aspdg of this enbodinent, Rl is
se ected from methyt, efhyl, isopropyl, cyclopropyl,
\\ , 2- dlfluoroethyﬂﬂ cya onethyl difluorocyclobutanyl \\
N th et ap~ 3- I, 1,1- dlnethyl 10
hydroxyethy N 1- nethyl ¢ d|f|UQr$EE}ﬁ§T__
tert-butyl, %-hydroxypropan 2-yl, Nm peri di Hy
N-acetyl iperidinyl, H, tetrahydro 2H pyranyl
t et rahy uranyl , 4-cyanophenyl,
ci s-fluorocycl obutanyl, trans- fluorocycl obutanyl,

S
~

oxet anyl, ard N-met hyl Bgiperidinyl, or a 0
phar maceutifal |y accept abl alt\ thereof. In another

aspect I s enmbodi ment, I's gtied fromthe ’
group cpnsisting of HH3C N N H2N'N N H .#3C

t1- 13C H3C N, H3 N NNNN-) -1"™H2N

) BN 4

.
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FOOOH H3C F WO 2009/016460 PCT/I1B2008/ 001952 -13
H3C H3C N N\ N H2ZN H2ZN NNN HNH H3C O H3C H3C
woHB®/A6460H3C N NN HNHNHN H3C N NN NHRCTINBRDUS/ODE952
N NHC/ NN NN/ HNHNHC 5 HC NN H3IC
H3C N/ H2N N NN CcH3 H3CN™N H3QN HN and H3C N N

HCH3 CH3 H or a pharmaceutically acceptable salt

t her eof . /016460 PCT/ |1 B2008/ 001952 -14 In
anot her aspe of this enbodi nent, is -NROR10. In
anot her aspecY of this enbodi nent, IS
S=—0
\\N
H

or a pharmaceutically acceptable salt thereof.
In a further embodiment, the invention is a compound of Formula (ila) having the following

structure:

(lla)

wherein:

R' is C4-Cs alkyl optionally substituted with one or more R;

R? is C,-Cq cycloheteroalkyl or Cs-C,4 heteroaryl, wherein each of said C;-C,; cycloheteroalkyl
and C,-Cq heteroaryl is optionally substituted with one or more RS:

R%is H or -NR°R",;

each R® is independently —OR'", fluorine, chlorine, bromine, oxo, cyano, -NR"R",
-C(ON(R™R™), -C(O)R™, -C(O)OR"®, -NO,, C;-C; alkyl, C,-Cg alkenyl, C,-Cq alkynyl, C3-Cg cycloalkyl,
Cs-C14 aryl, C,-Cgy cycloheteroalkyl, C,-Cg heteroaryl, or -(CH,).C(O)R®, wherein each of said Cs-Cs
cycloalkyl, C¢-Cy4 aryl, C,-Cq cycloheteroalkyl, and C,-Cqy heteroaryl is optionally substituted with one or
more R';

R® and R" are each independently H, -C(O)N(R™R™), -C(O)R™, -C(O)OR", C;-C; alkyl, C,-Cq
alkenyl, C,-Cg alkynyl, C3-Cg cycloalkyl, Cs-C44 aryl, C,-Cy cycloheteroalkyl, or C,-Cqy heteroaryl, wherein
each of said C4-Cs alkyl, C,-Cg alkenyl, C,-Cg alkynyl, C3-Cg cycloalkyl, Cs-C14 aryl, C,-Cg cycloheteroalkyl,
and C,-Cg heteroaryl is optionally substituted with at least one R'"; or R? and R taken together with the
nitrogen to which they are attached combine to form a 4-7 membered cycloheteroalkyl ring optionally
substituted with one or more R'";

each R"! and R" is independently fluorine, .chlorine, bromine, -OH, -C(O)R", -C(O)OR™, -SR™, -
S(0)R"™, -OR®, -NR™R", -C(O)N(R"*R™), cyano, C;-Cs alkyl, C;-Cy; heteroalkyl, C3-Cq cycloalkyl, -O-
(Cs-Cg cycloalkyl), -S-(C3-Cg cycloalkyl), Cg-Cis aryl, -O-(Ce-Cis aryl), -S-(Ce-Cis aryl), C2-Cog
cycloheteroalkyl, and C,-Cy heteroaryl, wherein each of C3-Cq cycloalkyl, -O-(C3-Cg cycloalkyl), -S-(C3-Cs
cycloalkyl), C¢-Cy4 aryl, -O-(Cs-C+4 aryl), -S-(Ce-Ci4 aryl), C,-Coq cycloheteroalkyl, and C,-Cg heteroaryl, is
optionally substituted with one or more R'?;
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NH2, H F HHH N HNNFHONHN H-N' N OHH3C
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each R" and R" is independently H, oxo, C;-Cg alkyl, C4-C4; heteroalkyl, Cs-Cg cycloalkyl, -O-
(Cs-Cg cycloalkyl), -S-(Cs;-Cs cycloalkyl), Ce-Cy4 aryl, -O-(Ce-Cqs aryl), -S-(Ce-Cis aryl), Cox-Cq
cycloheteroalkyl, and C,-Cqy heteroaryl, wherein each of C5-Cg cycloalkyl, -O-(C3-Cg cycloalkyl), -S-(C3-Cs
cycloalkyl), C¢-Cy4 aryl, -O-(Cs-Cy4 aryl), -S-(Cs-C44 aryl), Co-Cq cycloheteroalkyl, and C,-Cq heteroaryl, is
optionally substituted with one or more group selected from fluorine, chlorine, bromine, -OH, cyano, and
C4-Cs alkyl;

or a pharmaceutically acceptable salt thereof.

In one aspect of this embodiment, R' is selected from methyl, ethyl, isopropyl, cyclopropyl, 2,2-
difluoroethyl, = cyanomethyl, difluorocyclobutanyl, (3-methy|6xetan-3-yl)methyl, 1,1-dimethyl-2-
hydroxyethyl, 1-methyl-1-cyanoethyl, difluoromethyl, tert-butyl, 3-hydroxypropan-2-yl, piperidinyl, N-acetyl-
piperidinyl, H, tetrahydro-2H-pyranyl, tetrahydrofuranyl, 4-cyanophenyl, cis-fluorocyclobutanyl, trans-
fluorocyclobutanyl, oxetanyl, and N-methyl-piperidinyl, or a pharmaceutically acceptable salt thereof.

In another aspect of this embodiment, R? is selected from the group consisting of

HsC N R
\ _ |

N j " / / I Xy

L s

HaC




N NH Hor a pharmaceutically acceptable salt
thereof. In a further enbodi nent, the present

w0 Twenisikedn 1S a conmpound sel ected fromthe gr quI/1B2008/001952
consisting of (2S)-1-(4-(1-isopropyl-3-(3-nethyl-
H pyrrol o[ 2, 3-b] pyri din-5-yt 3
H pyrazol -4-yl)pyri mdin-2- 5 ylam no) propan- 2-ol,
(2S)-1-(4-(3-(3-chloro-1

H-pyrrol o[ 2, 3-b] pyridin-5- ylyﬁﬁ_lsopropyl :
r <4 yI)pm _ /n-2-ylan1no)p.\8?n-;;ol,

HoN

b]py |d|n 5- yI) 1

-4- yI)p%/yﬁ1d|n 2-yl am o)propan 2-0

HCT 1- isébropyl (1 Hpyrrolo[2, 3-b]pyridin- 5. yl)-1
HsC H pyrazol -4-yl]-N-[2- Qy: C

H pyrazol - 1- yI)ethyI]py i m di n-2-am ne,

(2S5)-1-£4- (1-isopropyl -

y , 3- b]pyrldln-ﬁ

HH—pyraﬂ%I-4 yl 1pyrimdi nH2-ami n& (2S)-1
HC (4-(3-(3-chloro-1 H
yrrolo[2 3- b]pyr|d|n 5-yl)-1-nmethyl - 1H pyra

\;i opyl -3t (1 H pyNrol
0

N
FprrazoN 4-yl)ethyl]pyrimdin-2-amne, (2S)-1-(4-(3
15 (2, 3-di hydro-1

H pyrrol o] 2, 3-b] pyri di n-5-yl)-1-i sopropyl
-4-yt) pyrimdi o)ptﬁpanzé? 4-
dr oxy- prop ) -pynm di n- 4yl ] - (1
N ,3-bpg9 teH - pyr azol

pyr o[ 2, 3- b]pyr|d|n -yI)-&
H-pyrazol 4-yl ] pyrimdin-2- yl}anlno)ethyl]%yrldln- 2(1
H) -one, (2R)-2-({4-[1-isopropyl-3-(1
H pyrrol o] 2, 3- b] pyri di n-5- Ie 1
H pyrazol - 4- yI]pyr|n1d|n 2- I}an1no)propan 1-ol
I

N-[ (N
[-3-(1 H pyrrolo[2 3 b]pyrldln 5- yIT 1

H pyrazol -4-yl ] pyri mdin-2-am ne, 4-[1- |sopropyl 3- (1CH3
H pyrrol , 3-blpyridin-5- yl)- 1

H pyr gz0l k]-N—(tetr

(Ayki‘rgggﬁopy:

pyr azol o[|3, 4- b]pyrldln 5- yI) 1 N
H pyrazolCH4- yl ) pyri nfts n- 2- yl am no) pr opan- 2- o

Qpr.o pyrrol o 2, 3- b]pyr|d|n 5-yl)-1
orapéi%%yg%gﬁ %Bé#Tﬁi%%fu#%$hoxyethyl)pyr|n1d|n 2-am ne,
l-ethyl-4-[({4-[1- isopropyl-3-(1
H pyrrol o[ 2, 3-b] pyridin-5-yl)-1
H pyrazol - 4-yl ] pyrim di n-2-yl }am no) et hyl ] pyrrolidin-
2-one,
(28) 1 (4 (1 |sopropyl 3 (5 nethyl 6 (nethylan1no)pyr|

-4- [1 |soprop




(4]

I sopropyl -1 Hpyrazol -3-yl)-3, 3-
H pyrrol of 2, 3- b]pyr|d|n 2(3FD-on
wd 9)/e1b4od- ( 3- (3, 3-di net hyl -2, 3- di hydro 1 PCT/IB2008/001952

H pyrrol o[ 2, 3-b] pyri di n-5-yl)-1-nmnet hyl -

H pyrazol - 4-yl ) pyri m di n- 2-yF%m1no)propan 2-ol and

(25)- 1-(4-(3-(3-chloro-1

H'r?%nro h)% %Ipéft:éf {?\Lspo b_o Pngpi) Ryljs) NI]R dig 6 ?fn gl?otﬂbe\( 93%%{ &g erXLLc)dlment R%is
NH;, Hp. ylan1no)propan 2-ol, or a pharnaceutlcally

acceptabl e salt thereof 10 I n a further enbodi ment,

the present invention_j Ha conpound sel eclt ed fron1ghe
™. grouponsisting of
HN (4- (m:tsﬂpLoﬁgr_i-(s nethyl- \\»///\\\

H pyrol o[ 2, 3-b] pyridin-5-yl)-1

H pyrazol - 4-yl) pyrim di n-2- yl am no) prop HN

(2S)-1-(4-(3-(3-chtiQro-1

i pyrrol of 2, 3-b] pyri ) - k<1 sopropyl -1
el mhpx/az”T\A yI)pyrl di n- 2- mran1no)pro

(2S)71- (4- (FH (2,3,007 mre\hyl -1

H pyrrol o[ 2, 3- b]pyrIdInC53y|) 1-isopropyl- 1

H pyrazol.-4-yl)pyri md i 2-ylami no)propan-2-o0

(2S)HN={4- (3-(3-chloro-1

H pyrfol o[ 2, 3-b] pyridin-5-yl)-1 15

HO\\éibr/Eggluoroethyl ﬁégbpyggigbﬁng%g)pynln1d|n 2-yljlam n ,
opan- 2-ol and -1-( 1-isopropyl -3 (S:
1 H pyrazol o 3, 4- b]ﬂ§r|d|n 5-yl)- N
H pyrazol - 4-yl ) pyri m di n- 2- ylanlno)propan 2-ol; or a
pharmaceéis€i cal |y acceptable salt thereof. In a

further enbqdi nent, the conmpound is CH,

(2S)-1-(4-(1-isopropyl - amet hyl - 1H
H )
| 17) pr opan- 2- of L&\g///N\\\
HR a

pyrrol o[ 2, 3/b] pyri di n-5-vyl
phar maceuti c accgp®Pabl e t thereof.
further| enbo ?, the conpound is
-(3-chloro-1H pyrrol o[ 2,3 20
I di n-5-yl)-1-isopropyl -1H pyrazol -4-yl)pyrimdin-
2-yl am no) pr opan- 2- oh or a pharmaceutically o
eptable salt thereQf. In a further enbodi ment, the
cofpound is (2S)-1-4- (3 (2, 3-dinethyl -
pyfrol o[ 2, 3-b] pyr,iN§ n- 54|yl ) - 1-i sopropyl -, \\
N/Fprﬁﬁ/pk\4%ylypyr| { dLRr<2- ylan1no)propan<2 ol N
phar miceut i cri’l y accept abl het eof . 1n_2hﬁﬁf?ﬁ;r
enbodi ment, the conpound is (28)-f§(4 (3- (BN oro-1 “——
H-pyrroIoEZ 3-b] pyridin-5-yl)-1-(2, 2-di fl uoroethyl)-1
H-pyraz 3¥4-yl) pyrimdin-2-yl am no) propan-2-ol, 25 or
a pharmaceuty cally acceptable salt thereof. In a
further enbddi ment, thids is selected from
4-[ 3- (6- am ho- 5- met hoxypyr N <yl')-1- isopropyl -
\Kl] N-cycl opr oply! pyr iyd di
chyoro-1 |t pyrrollof 2
A1) -1- (AN i
yl ] pyfim di
(25~ 1-({4-[3-(6-
am no-5-net hyl pyridin-3-yl)-1-(2,2-di fluoroethyl)-1
H pyrazol - 4-yl ] pyri m di n-2-yl }am no) propan-2-ol, 3-({4
30 [3-(3-fluoro-1
H pyrrol o[ 2, 3-b] pyri di n-5-yl)-1-i sopropyl -
H pyrazol -4-yl ] pyri m di n-2-yl }am no) propanenitrile,
3-({4-[3-(2,3-di hydro-1
H pyrrol o[ 2, 3-b] pyri di n-5-yl)-1-i sopropyl -
H pyrazol -4-yl ] pyri mdi n-2- yl}am no) propanenitrile,
3-({4-[1-(2,2-difluoroethyl)-3-(3-fluoro-1
H pyrrol o[ 2, 3-b] pyridin-5-yl)-1 H pyrazol -
| ] pyrimdin-2-yl}am no)propanenitrile,
3-({4-[3-(2,3-di hydro-1

o - 1 \ A £ 0~ 1

di met hyl -
e,

~—-
-

)

1
~

-2-yl }am no) pr opan- 2- ol
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di fl uoroethyl)-1

H pyrazol -4-yl ] pyri m di n-2-yl }am no) propanenitrile,
wa2008016360chl oro-1 H-pyrrol o] 2, 3-b] pyri di n- PCT/IB2008/001952

5-yl)-4-(2-{[(2S) - 2- hydr oxypr opyl ] am no} pyri m di n- 4-yl

)-1 Hpyrazol - 1-yl ] - 2- net hyt btopanenitril e,

(2S)-1-({4- [1-(2,2-difluoroethyl)-3-(1-nethyl-1

H pyrrol o[ 3 ] pyridin-6-yl)-1

H pyrazol - 4- pyrimdin-2 10 yl }am rlo) pr opan- 2- ol ,

3-({4-11-(2,2¢¥difluoroethyl)-3-(1
H pyrrol o[ 3, 2} b] pyri di n-6-yl) -1 _H pycazol - 4-
i di n- g anmi no) pro ile, and

s -h roxy-1, 1-di mgt hyl efhyl )-3-(1-nmethyl -1 N
[ 3, %\dn]pyrldln6 -1 ) and ~N)§\/

J4a-yl ] pyri mi divn=2y no) propanenfitrile, or
eutically acceptable salt thereof. In a o
urt her enbodi nent, the compound i s selected from
( ;di nethyl ethyl)-3- 15
orap%mga{cémkgl a% J@@He ol of 2-b]pyrid in-6-yl)- 1 o
I—’-n@/ff’m pmkgoqunﬂarﬁythqa ﬁqeaqer}qmzerg}pp BrA #R9)PRY fedtfiomy the group consisting
of ( 28) (18{ 1-t4=(f Bsopropyl-3-(3-methyl-1H-pyrrolo[2,3-b]pyridin-5- yI) 1H pyrazol -4-yl)pyrimidin-2-

ylamlng fro’gen 5] 855 ( dl gff {;10(?‘?{3 IE@%(TX%EP%JF?IQ%% bgrjy¥|d|11 -5- a/r? 1 %qrrgp[))/HH -pyrazol-4-

zol -
yl) pyrlrplgilnzfx[ﬁrmlmq)pjpm ply | )(29)-1-@-(A¢2. Brgimethyl-1H- pyrrolo[2 3- b]pyr|d|n -5-yl)-1-isopropyl-
1H- pyr’ékdp-)(fyf ﬂlnﬁhid% 2 IQ&‘:PMIp?d%bﬁQQ)T yl) (iS r (1 lsopropyl -3-(3-methyl-1H-pyrazolo[3,4-

oy S yeiaid Mﬁ&%mmﬂﬂmw AP sEReaN T eyt oy

5-yl)-1kipyradol-4kyiiN-[aZ th-prazdi- yhethyifpgtimdi@2aaireni no) pr@Pandz1-isopropyl-3-(1H-

pyrrolo 3 b]pyndm -5- y 1H- )érazol -4- yl)pyr|m|d|n -2- ylammo)pro an-2-ol N (2 fluoroethyl)-4-{1-

soproy 3y HhpiSbie wg o L L 08 Rl s e

pyrrolof Z3-bIByricimt- Byl pt-thethyl-1H-pyrazol-4-yl)pyrimidin-2-ylamino)propan-2-ol,  2-({4-[1-isopropyl-3-

(1H-py olB rfb?é}}? [1 ﬁ-’ Zirbl]kpw’rézgl fﬁlﬁ%?{r]m}hn % J}g@fn%)%%aﬁ(ﬂet hyl) 4][1 -isopropyl-3-(1H-
h

pyrToloag lpmﬁlrnofméf pyaza-4 SR PyracoHe-Velnylpyrmicin-2-amine, (25} 1-(4-(3-
(2,3~ d,Mdﬂny g}r@[d[?z ﬁbj@}r{b}ﬁ’iﬁ GD m-1s5pry5b9l 8- -pyrazol-4-yl)pyrimidin-2- ylammo)propan -2-0l, [4-

[2-(( S)?_ I-%oxx) pl@pdszx %)p ;%9 TE@)‘{ Q] %91 rrolﬁﬁc})ti)ﬁ)y%alg a eryratzlcgl 1 r[){GI‘]Oacetomtnle
1-2-({rf14s0pfopylf3- G@cﬂyrf@‘plyﬁ b]pvrldlpyﬁryaz%ﬂysazoly‘! )]Ihyfrmldinﬁ YBar@IHO)ethyllpyrldm
2(1H)-&el { 4- [ 1- ( R&zq 4f[hhg@b,@s§|fsxh9| 'pﬁ'rcﬂc;’_fz BB oy By - hmpprasomly)]pynm.dm 2-

- 1H
mamicglelgh . o ﬁ}% Pl T e g B S DRy Bpyrian s
1H-pyradol-diymytimidine2-arping,- 1 H 25N-[(2,5-dimethyl-1,3-oxazol-4-yl)methyl]-4-[1-isopropyl-3-(1H-
pyrrologyif 3]5 Id|n45 %J JI—’PWrb{HI Q'yﬁby%m)ﬂwii%ﬂ@) 4F{'i %%Sﬁ%ﬁ{m :p _oécz[z% b)pyridin-5-

[\‘ )amno] pyrimd g
yl)}-1H- pyrafﬂ, ry% d[eﬁatydfﬂflﬁ% ?éi'i"}?t@)wmdf‘ amlne 4-(1-isopropyl-3-(1H-pyrrolo[2,3-
blpyridirk oy - B pyrazbt-§-lyi)-NApyrizinka sy pe b pgpgrdidial 2-amine, (2S)-1-(4-(1-isopropyl-3-(1H-

pyrazzi?ir-ré]{)%%m(sz ?}’I—ﬁj Fﬁéﬁé}l 1Jy%@}nmi:nt @Mgrﬁ{wg% c)par?’Z ol, 4-[1-isopropyl-3-(1H-
yrrolofg gsbIP Rt S Y1-PgaAY N2 e on sy VU RABIRL 1 | e, T-ethyl-4-({4-11-
isoprog-$-{ TH-pytroiof0geb]pyain=33yi |- IH-pkrazol-4-ylpyrimidin-2-yl}amino)methyl]pyrrolidin-2-one,
(2S)- 1}8‘%/ {)1 |94é)9(%)|yl 3’3(5 er %Qmetg}ﬁal¥gz&9}/ d|n 3 3 B¥razol -4- r‘pytrlml in-2-

ylamlng)p(opan p-obi SOpI(%fb}ﬂl (441 (sgpromi_:ﬁﬁgrrnemyl -1H-pyrrolo[2,3-b]pyridin-5- yI) -1H-pyrazol-4-
yi pynrhluia}étmhdabr%péhi%lpyI(Qsjmzt»gr hébaro;;l,/l 3-(5-methyl-5H- pyrrolo[2 3-bjpyrazin-3-yl)-1H-

yrazo!;i? p£¥r|r[n§|n(25ylé'b|118)¥ropan &S ?rﬂ Horzcghy?g?ﬂ-? pyrrolo[i g b]pyridin-5-yl)-1H-

pyrazoaé:-gll)gyhmGmeﬁwlmpq)prodamz -8k )(23)-11(4+($—($pprop),y-t3-(2_ methylimidazo[1,2-a]pyrimidin-6-
yIy-1H- gbrlya agqayném.dyrl 4 axmnm FBpen 3 éav' } gz@b 'i"e& PLGRARGIY-l6 (lefrylamino)pyridin-3-

I SOpProp
yI -TH-pyr

B?Y“ﬂ"%n 3 Wfﬂinﬁﬁpmpﬁ"@ 0| ](%% 1n6}(3 R SPATENIPiIFFF0H ,2-alpyrimidin-6-
yl)-1-isépropyll B-pauzzatd-yhpyrimedimnaxiapyro)mlopan-of,| ) - 123)er B bR 3Hifdoroethyl)-3-(1H-
H pyrazol -4-yl]-N- (2, 2-di fl uoroethyl)pyrimdin-2-an ne
, (2R)-2-[4-(2- ami nopyrimdin-4-yl)-3-(3-chloro-1
H pyrrol o[ 2, 3-b] pyri di n- 5- yI) 1
H- pyrazol 1 yI ] pr opan- 1 oI [3-(6- am no-
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yl)-1

H pyrazol -4-yl]-N-(2, 2-di fluoroethyl)-pyrimdin-2-amn
w0oR200801646b- [ 3- ( 6- ami no- 5- net hoxypyri di n- 3-yl ) - IPcli®iB2008/001952

(tetrahydro-2H-pyran-4-yl)-1

H pyrazol - 4-yl ] pyr| m di n- y16} am no) propanenitrile,

4-[ 3- (6-am no-

pyrrolo&n‘\g 9?%}69]‘15 leIH ﬁ'ﬁ%’d% y%))ﬁin?l?nr f‘?grq{n Fm,'ﬁ'é ¥l ?n 3’ (é@ )1 (1 r([? ﬁB -chloro-1H-
pyrrolog, g ]Byr(d{n45 [’llt%/'( lﬂmey]yl)gH(pg[q#@tﬁx}};/)yrpldm 2- ylamlno)propan -2-ol, (28)-1-(4-
(3~(3-chlofoya- rﬁiétﬁblﬂ[l—@pyﬁolb@@}’d]p)ddlﬁ 591 )yiki %op]:opyl 1H-pyrazol-4- yl)pyrlmldm -2-

ylammgi'p%ér?% %l tert 2%8%’ 11 (q] é (rEetéylod(gka}\ grv()rr}l% helr) QR’ﬂQ pyrro o[é \JS E]’pyrldln 5-yl)-1H-

pyrazob iRy HIdBE 2YIBMDRIpiEPRNT-AL 5. y | ) 544-H4-{55k aimrospropyiaminolpyrimidin-a-yi)-1-

isopro ]I@-}Sijr‘aiﬁl-@lyf)ﬁ%'d{ﬂnétﬁﬂ?m%ﬁé@[@@[@d}‘n&lﬁ@ ne, (28)1 3(33d|methyl23-
Aﬁ%?%lmméé’é YL

dlhydrc;a?.I yr 2 ]rqyri yIX thy -pyraz 4y| yrimi ylammo%)ropan ol and (2S)-

1-(4- (3|E(9-ICQZFDHH49WM°W b]pyridingH-\2)- 4((3-anerihplo}qtareP alineetny ) iH-gyrazol-4-yl)pyrimidin-
2- ylam%ofp{o‘ba[l % otl %FE p@#ﬁné{éeu&a I)lacceptablci saﬁ_thereof

p&praaf;%q?ergmypq lB?f?,t areﬁerﬁ my?r}tlamsrﬂﬁonmoarﬁjﬁ%fep ro[net!ie group consisting
of  3- [ (428B+-(41(14bopiopylGHBnizttgt-pyrralaiz, Bropynydin-5-¥h-fi Ki$ipzol-4-yl)pyrimidin-2-
yIamm{)ﬁFo'erhf g of U;a(?sgf Y4 nﬂh éi}chkﬁro 1rlgpgrrolo[2f blj%yrldln -5- r%ll) 1- |s?propyl 1H-pyrazol-4-

yl) pyrlrolglg-)z_y?azn?lm gfr_o[)zgl -al. cH?%’rb‘«4131@ -dimethy! P H- pyrrolo[2 3- b]pyrldm -5-yl)-1-isopropyl-

1H-pyrayd-8 9l Srisidin-B) By b prdpa® 23|, ) - 12504 24 B3yhIoe- Rpyrtici)3-Blpyridin-5-yl)-1-

(2,2- dlét)o c%?th}_‘ém{lm@rzagoM yl%yrlnp Al bmamlno)pzro;:)él }2 orlnaﬂé) 2 I5-?-??—[II_-igc?p(r)cl)p’yl-&(3-methyl-
1H- pyrlaizodgn Mlmfcﬂn SyYb] Hpyiagil-ybpyyimjdint2glaménoiptionan4-qf| o1 a pharmaceutically
acceptbbl@){élﬁtﬁé’rleofdfrrb’é furthr CAbadiflidt! HO EaREANE )81 i1 0s pRpyl-3-(3-methyl-1H-

pyrroloﬁn:g%\;qdw-iylgm%yra%‘??iﬁ@r%'dﬂ-%g?@@?)ﬁgﬂpw -ol, or a pharmaceutically

acceptabl@ palttheleot} nyd Juntiperi embediment, Heaawmpodnd ip (25 € F(@143-(3¢hlagg-1H-pyrrolo[2,3-
b]pyndﬁl 4 %lﬁT [sgpr() - ﬁ‘lmppr%zcﬁ 4?@5@%@?’ EIIQHnB)p?op\éh-)z ok~ (r 2- 4i f bHdRnaceutically

razo

accept@tyl? Eﬁ# %?ﬁ? rfaeﬁlllr{hﬂ e b E%ent ttge I’c]:ompound is (2S)-1-(4-(3-(2,3-dimethyl-1H-
pyrrolof.3- Blpﬁrﬁlﬂwrymmﬁpmm NbpyRYGHAGH)PyriEhigin-2-y Bmfrd)ergrnizyalr oxy eor a
pharmﬁémlc)a aﬁ@}&?l]agl?éréa tﬁiérgof fny g }furthllzr embodiment, the compound is (2S)-1-(4-(3-(3-

enzonit
chloro-, 4H[p1crqlg[2§ tdgyfl lerérya-ét(ﬁ%d)ﬂugo?tmyl) -1H-pyrazol-4-yl)pyrimidin-2-ylamino)propan-2-ol,

ora pﬂgrmntabm&c&t%]mrtur@mf 5-yl)-1 Hpyrazol-4-yl]-N
- net.hox r.l dl.n rl.m . -
SR AT e QY R T RTM g amiross-meppyppian 2.1
isopropyéd }rlryyr)azoz-g yii-N- cyclopropylpyr1m|d|n -2-amine, (2S)-1-({4-[3-(3-chloro-1H-pyrrolo{2,3-
blpyridif=PYL- ﬁ? -diffacydcy QUYL 18- $yra2ol4- ﬁmmalﬁrzqmame)pwpbh £.0l, (25)-1-({4-[3-(6-

amlnog rr?el ra/igxrylac&re ﬁyl}‘)‘ Q?Z dlﬂuoroggﬁym ;r))lrgzlom yl];X/ru)nldm é%}ammo)propan 2-ol, 3-({4-
[3-(3-flrbrpt Heapgwblo[2 3yH]pypginiSyi ) d Hsppopylt ipynazpl-byitpyamiding 2-yljamino)propanenitrile,
3-({4- [if)s é1hyd§<§"114 Eyr(oﬁ:ﬁ@b}z‘agrﬂfnls gh P)é%ﬁr%}aﬁhﬁ p§razo| 4. )B]p¥nmld|n 2.

yl}ami &5%35§rmrlle4 Q//(l(% B%?& df@pg{o?thyl% %f&m#%?y&%@%3 Hlpgld)&é -yl)-1H-pyrazol-4-
yllpyr"("fﬁh-ﬂw}é'*ﬁm()&fopéﬁerﬂms N0- S-¢{AEd-(2Bxdimdra- thi-pyrdiof2, 3-bbyrdink5-yl)-1-(2-hydroxy-
11- dm&tféﬂe)trg@ 1’?—1' WRM@X b) B:Jmupo)ﬁ%oRanemtnle - 2. oL@
dimethylgthyly-3- @e@mlr wrrg%?l?sﬁnpetszylbtfbwsﬁwl Pl v 1 (| 1
yl}ammo:)?p’rbpaaelﬁlinléor OS}MHKD(tiUItwrb%Hldﬂrrﬂyltzathd)ynéln%@l) 1-(2-hydroxy-1,1-dimethylethyl)-
1H- pyr%%ﬂ)glﬁpynh%(? %@ﬁ&%ﬁﬂ)r??%g?lg ge?ﬂyl )-3° E{é [1 n(eZ r}¥drox51 é dlmenriy(lfthyl )-3-(1H-
pyrrolofZ;3-lpidingp-ylb Izb{pzra@l 44y Ipyyimidin- hylmo)peranemtnle N-{5-[4-{2-[(2-
cyanoéth)ﬁb}éﬁ\ﬁaé rﬁdMM)ﬂ}W (‘2|ﬁldﬁ1u6rogth}"|b ﬂ@id@-@%ﬂ[}nahﬁﬂwdm -2-yl}acetamide, N-
M- (cy p yl s&‘f Qéz%ed b%uyﬁr%ﬁk? é—l zthxcjro )}I) 3- HLI p}glrrolo[2 31b]pyr|d|n 5-yl)-1H-pyrazol-

H pyrazol -4-yl ) pyri m di n-2-yl am no) propanenitrile, and
1-(4-(1-(2,2- difluoroethyl)-3-(2,3-dihydro-1

H pyrrol o[ 2, 3-b] pyridin-5-yl)-1 H pyrazol -4-yl ) pyri
md i n-2-y|ami no) 2 rrethyl pr opan- 2 ol, or a
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10 pyrrol o[ 2, 3-b] pyridin-5-yl

H pyrazol -4-yl ] pyri m di n-2-vyl
wa 29901646 4- [ 1- (2, 2- di fl uoroe

H pyrrol o[ 2, 3-b] pyri di n-5-y|?

H pyrazol - 4-yl ] pyri ni di n- 2-y!4-ani no) propan-2- ol ,

5-11-(2, 2- dlfluoroethyl) 4-(2-{[(2S) - 2- hydroxypropyl]a

4- yl]pynhr&fﬁ}?éﬁfuh Ib? ég [¥ &3 2- &.ﬂ%%rcar)@zs% n’?étl?ﬁéyndlm gl'yl -1H-pyrazol-4-yl]pyrimidin-2-
)-

Vijamigcyspnanet qnue [ 3-(R8)- it -Hol2B-dWpmetyl tHipYRoRIZ3-ployridjnas-gl)- #H-pyrazok-4-
yI]pynm'EithZWI}Qﬁhb)bl*dpan-i ol, é {4-[3-(5-amino-6- methoxypyrazm -2- yI) 1 -tert-butyl-1H-pyrazol-4-

yl]pynrﬁldlg% 4y%FTm{))LP c%) %ﬁ{tplag? {Jérﬂ%é %/mléo E" g‘le%?%g amT 2° yl) 1 -isopropyl-1H-pyrazol-4-
yI]pyner|p32r)ﬂ}gnn@pmr®ar165nttﬂ]a py3-|({d1[31(59ny||1c)-6 fnethoxypyrazin-2-yl)-1-(2,2-difluoroethyl)-1H-
pyrazolH AdRin: ﬂyl})éhﬁrﬂﬁrédihgiltﬂlez yl }am. ngaﬁlﬂﬁlﬁ-methoxypyrazm 2-y1)-1-(2,2-

dlﬂuorgzﬂt 1H(p2/ra%olcﬁ Mpmﬂ? %lg—tzf.y)}glsémi)propgnen %y[g (é:I chlorg 1H-pyrrolo[2,3-b]pyridin-
5-yl)-4HR- ﬁ@Sé&Z{bydrdxypto});dpmmwi;ermldﬁl-zyyl}‘a-iwynaz)oél -hk2rolethylpropanenitrile, (2S)-1-({4-
[1-(2, gfﬁﬁroéﬁyﬁﬁ‘?oﬁﬁh% 1#@%516@ ﬂ]@yn@m Sy 1:} pygazo4-yllpyrimidin-2-

yl}ami ~4-yl] pﬁ&ﬁ‘d@ﬁ dzflugrmaﬁ@ -pyrrolo[3,2-b]pyridin-6-yl)-1H-pyrazol-4-
yI]pynn41d|['1 Jz-yj}amﬁoﬁbrdpbbmﬁtmet hylahd 3- ( 3-{{agt-[RHydroky-1,1-dimethylethyl)-3-(1-methyl-1H-
pyrrolo:}: PMF}g%linloé ﬁ) ’?’H F%)rgé@ -4?/ nﬁﬁN | %Yﬂammo)propanemtnle or a pharmaceutically

accepte@S‘faﬂlthf(r{*Qf [ 3 (3-chlor o 1 Hpyrrolo[ 2, 3-

binpyfutietr Bmbodimgnt Lthe (:dmpdﬁﬁ& RydeRiclee Ifrbﬂlsq{44[*l Yb-hydkoxy-1,1-dimethylethyl)-3-
(1- met@@%rp?rzr? ﬂifét%éygﬁx- Eli-p&razzolyi ;I]%{/Tr]lnﬂc?l%-B-ryﬁgr%ﬂé)%lroggnenitrile, (2S)-1-[(4-{3-
[6-aming-Pr{difluatonetho’y) +9}'r|51y1~$ di-irisBPrppy-1 H-py3zotetipwip i gyl)gminolpropan-2-ol, 4-
[1- (d.ﬂdr&r&){étﬁyf)cé (34néﬂh;]| @pryr%l@hz BbfpyMdin-83) A n)pwaQ&&Ew mQém 2-amine,  (2S)-1-

({4-[3- (%)ﬂ IQEJ ﬁ—é‘éw‘?’g’fﬂ dlﬂ4§9} Pmﬁﬁgﬁ%ygazolq yﬁp%r idin-2- y?an?lmgpropan 2-

ol, (2&}1}-(@4}{3F(G)apﬂrmpﬁnmuﬂn-64yl) 1(i@PyopY- (H-Byrdz8H-4-Blpgitivhidin@-yl}amino)propan-2-ol, 4-
[3-(3- chrBYM ;%8{0% o1 M- dtudomethyil-4A-biARH-AY N RHRRE-SLAnE,  3-(4-1-

dlﬂuorﬁwa zlbis _(:hmﬁh}llr;yl-‘,qym)leprg @pvppm%& M@ﬁhﬁyl@ywldm -2-yl}amino)-

propansnifrils, 2- @idnhintes-pleky2S)-2dyHibxyplopypbialbplraidindiy-1disdrgpyB+H-pyrazol-3-
yl]pyricﬁrf'\?J gl:‘mt hyl - 13 :dlgy Zr f"(jj @Io?oe yQ—be Hemgﬁ&gygn %é Iﬂ;1H Ipesraiol -4-yllpyrimidin-2-
yl}amlr}q)&;%a,ngrpltg[eg 3 2@ ({ﬂ-[éﬁ pr@qnﬁﬁgn%ﬂp)dp_yq_dl -yl)-1-(2-hydroxy-1,1-dimethylethyl)-1H-
pyrazot- ﬂ-idjpivﬁrhhmlﬂl}ﬁ&idoﬂbr@pﬁeﬁﬂtrﬁe 1 2-[4-2-[(2,2- d|ﬂuoroethyl)amlno]pynmldm -4-yl}-3-(1H-

pyrrolo'_é- fPM] )2;%%'6‘3 )ﬂié?’# kgazso i{gﬁﬁdl | l ?ﬁ( %F"hh | Z;Ip(y fir& gy(proxy-1a ‘In d|methylethyl) -3-
(5- methp)gwlgm(ﬁ-ylnu-yp)]er mlipdnrntd@ 2ayh}|ame\o)propanemtrlle 3-({4-[1-isopropyl-3-(1H-
pyrrolof2,3- ﬂlpﬂrfld’rn(-@yl)%I-qi@i’lai@-ﬁ-‘?ﬁﬂymh‘d)n ﬁylfaﬁﬂno@-ﬁ@ﬁ%ﬁ’ﬂ% 1 3.({4-[1-isopropyl-3-(3-

metny T a0 g BB T P Vb O o GpRe PR grirle, (435

acetyl-8-a(nindpyridintByl)- tIsbppy-1H-pyrazol-4-yl]pyrimidin-2-yl}amino)propanenitrile, 3-{[4-(1-

lsoproé')h E%Wd@l QLI% rﬁpJPJzBM i/lg)lynmgmw ))]ar:hlng}zp gﬁé‘i*émﬁhé 1, 1-di "Ewy 6-amino-5-

methowp}/rﬁﬁ ) 1-&rt0tﬁ%élﬁ1pyrla1qué yP){\l (2,2- dlﬂuoroethyl)pynmldln -2-amine, (2R)-2-[4-(2-
amino@yrifribinC 2yl RBA I qay-n Hiplyaidl 62 8-bidy)idid 5y 3-1 Bipy@iz6l-11yl]propan-1-ol, 4-[3-(6-amino-

5- met”&w&gﬁ) %&E)% ?clgdr%% jll-fbﬂ’a?o'l xlypjﬁy;lim“’n éggmlﬂg razol -1 3- ({4 [3-(6-amino-5-

methoypm"bif o) 5cxclopr%|p‘rl*ow¢zoh4 PPV 2rd}amipp - arppasgRitieo | - 2-[4~(2-
ammoWn}de-k ylpws mbmpnarﬁpyhbtaws lqpymem 531 CAM- Sy &robt-fifL2- methylpropan -1-0l, 4-[3-

(6- aml‘\_é m?g‘fé%yﬁéj ?e{)i c@op&;& OI B{r 034-&‘? H Egdhﬂﬁ%roglhyl)pynmdm 2-amine,

and 5.[% @qt@rq J%—qu;qlo[ﬂ&plpqun ﬂwh)rd-nlsoyljppﬁ_ 1H pyrazol -4-yl]pyrimidin-2-amine, or a
pharmEbeBVJaWéUceﬁané amﬁna@&hoxypyr i di n-2-amne, (29)-1-
(4-(3-(3-chloro-
H pyrrol o[ 2, 3- b]pyrldln 5-yl)-1-(tetrahydrofuran-3-yl)
-1 Hpyrazol -4-yl)pyrimdin-2 ylam no) propan- 2- ol
3-({4-[3-(6-am no-5-net hoxypyridin-3-yl)-1-nethyl -1
H pyrazol -4-yl ] pyrimdin-2- 35
yl}an1no)propanen|trlle

e A N N N L T T Y ~ 7 o~

1
m o)propan 2-0

) -
}amn

thyl)-3-(2, 3-di m/(dr/n}zﬂosmowsz
1
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nethoxypyra2| -2-yl)-1-(2,2-difluoroethyl)-1
H pyrazol -4-yl ] pyri m di n- 2- yI}an1no)propanen|tr|Ie

wd 8/e1b4¢0d- (1-i sopropyl - 3-(3-net hyl - PCT/IB2008/001952

H pyrazol o[ 3, 4- b] pyri di n-5- ylga
H pyrazol -4-yl) pyri m di n- 2- y1&mni no) propan-2-ol  and

3-(4- (3 (5 acetyl - 6-am nopyridin-3-yl)-1-(2,2-difluoro

anhzy %T‘ht%\érn?e%f)lthe c BNJ ,srge[i,ctréd %ro)ﬁI gg}:?g{%%%P chlor? H -pyrrolo[2,3-

rop anem rmaceutt cally

b]pyndtnr%ylbbﬁthy'f@ RyFPZal- ﬂ!lpvrﬁ@ﬁ!m@wﬁ@ﬂm%man 2Rk cohijdeprtppyIs-(3-methyl-1H-
pyrrolofE3-Bpyridth-5- f/IP’fﬂl pyrazol-4 yl]pyrlmldm 2-amine, 4-[3-(3-chloro-1H-pyrrolo[2,3-b]pyridin-5-yl)-

1-piperi)’q_g'f-imy3 {ll-il ge{; 2)9 %’ g plxrl |d|n]2 ar’rlrllerrEt hyl gt nIX}o)-S_-(’%:piperidin-4-y|-4-pyrimidin-4-yl-1 H-

pyrazol-B-piy ldppirolef2 91b]qy5r¢lmem d| n- £Hyted-hutyirfe(Behlopattépyreold2. & blpyridin-5-yli)-1H-
yrazoﬁ4 (/I{p@nr{n@m(zzan%n@ fl UQfS)Qt(ElY[H-)térﬁbutﬁ-% (3-methyl-1H-pyrrolo[2,3-b]pyridin-5-yl)-1H-

ridin

it L AR E Y NS 2

blpyrid®-F-yI ¥ +H-ByréZeol-éuyll-Ne(2,8-difluoroethyl)-pyrimidin-2-amine, 4-[3-(6-amino-5-methoxypyridin-3-

yl)-1H-

tetrah(@g @V?P"*G'I)?;?MW()%?

propaneni tri
Py Py lamipepRatiier ot hy|

H;‘fr!a l&@-}(lr(ég'o‘?rugro)!tfwgly Jyn irf2-Ghihb UOT @S FW('e)an{l@L @Bﬁ%%?g
1

yridin-3-yl)-1-
3 (6-amino-5-

methostgpridine® ¢l }-14etydhydrg12Hpy chinf-y2)- WH-@yra 20193y PN @R Ha @ norbéthyl epyrimidin-2-amine,
3-({4- [f {%Hgf‘é‘g 5’?’%@?’ a'z%ﬁﬁ@%jp&paﬁ '5§| SR dyrdBE-Gilrimibif-22
yl}amu’(oj@paner(ltmle( 1-i sbiit- [—ijW blgyl(dg2ﬁglhygqo 11-1 ek BIPYS{U®:-34y)-1H-pyrazol-4-

yl]pyrlrmilﬁ%[yl}dﬂnmoﬁrdbbl)enlnle

pyrazo

2-amin

propanfnltril% OB {GF;

3-[(4-{3-(5-methoxypyridin-3-yl)-1-[(3R)-tetrahydrofuran-3-yl]- 1H-

iR R Bl o e BB p rolol £ ofByrcin-yi- 1

pyrazof-4tylipyemidiardoidminepropaneeitisonpound 3-K4-{3-(1H-pyrrolo[2,3-b]pyridin-5-y1)-1-[(3R)-
tetrahy@.%ﬁ;)ranls 91ﬁ1+@%yrb§ﬁl@fy@ﬁw!md% 2-AyaBidprdpahbhitls! I Ol 0f28)-8{4-[3-(3-chloro-1H-

pyrroIoE{%é]P)gEi&é zﬂ)_ i‘t;tﬁbyq%@alpﬁraz 4))1' 1M W&z&%ﬁ@mn@d@ﬁ yl}aimng)propan -2-0l,
4-3- (Bmhbrom}t >pyntolof2a3- b]}vyrwﬂe’.ia}dl abiberidied-yI- 1PEpyrdzeke g N-(2,2-difluoroethyl)pyrimidin-

C§ QQE’; 1{@5‘?{9?# %ﬁﬂf’?f)yrid W&]ﬁho\’o%théll) -1H- pyrazol -4- yI gyrilmu)jm -2-ylamino)-

l o
3-gmino-6- methoxypyrazm -2-yl)-1 ([z 2- dlﬂuoroe%yl) 1H- pyrazol -4-yl|pyrimidin-2-

yllamirtd)Payranedirited 4 y3- jopantindis-thethopyidand-ppJ-f2-Rp-aytrdeyethyl)-arhinélpyrimidin-4-yl}-

1H- pyrF&ﬁl

%g&tﬁ]&ﬁ? ! y4n[??§ ?ﬁjﬂﬁo%e‘?h Eg gH pgﬁélg[QfS b]p))ngln -yl)-1H-pyrazol-4-yl}-N-

(6- metwww'snm@mmm@néammet {4 6 BYineSHBgthoxgPYsHiRyA-¥IH1-2-25diflucroethyl)-

1H- pyrﬁc) 4-'Lfr)pyr|ﬁﬁdi}f @-plﬁllnmi)propanemtnle

difluor

b]pyrld

3-(4-(3-(6-amino-5-methoxypyridin-3-yl)-1-(2,2-

e O L e
b]pyrldfntﬁ yihe(1s38ddiuproniciobutifi 1Ht-oyrpesiiralysimidin-2-ylamino)propan-2-ol,
(6- amu(cggi}neﬂﬂof( yﬁd?’n‘ é 3n-6 193@3-1!@1’&569&59]&% ‘ﬁ-l ByrRdoR¥ i) ﬂz‘rlﬁ‘ﬂdﬁf A1dmino)propan-

201, | o S e BRI S oY ﬁé&%&%%{?%‘omwn1prfaZ°'4

yI)pynraldloéﬁwalinhcaprsairt-Z -olt (BS)-¢-¢4-(1-(R)2-diflubrorthile 8-(mbthgi % ditydrd-hié-pyrrolo[2,3-

a—ly% 1H _pylla}ol-f yl)pyrimidin- X ylammo)propanenltnle and

(S)-1-(4-(3-

ﬁ'\ 2°b|-4 yldpynmldln -2- iaramo)proR n-2- oh 3)(4 é1 ((2 2-difluoroethyl)-3-(2,3-dihydro-
1H- pyrﬁ;éq %3@

1-(4-(1-(2,2-

dlﬂuordétmma(zmmtﬁdmh]l-pgyfmmzch t]py2idiyi S} ya)MIHAB ) doBH QNP inidni- 2-@amioe)-2-
methyl?r p%]ﬁée ol°g %ﬁﬂgﬁﬁéce%{tlca@%%gegﬁa%m s%lt‘l}% etoft hereof. In a

yrrol

oun

3In( p4 fyrtper 'Len@o@[nfanptu dhq)é{om?pgndgis( @p{ected from N-(2,2-difluoroethyl)-4-(1-(2,2-
d|fluor($él’l’(yi)@-(9[B?dlt@dlthWrrdlo[Z':ﬁb]Wn}im:B -yl)-1H-pyrazol-4-yl)pyrimidin-2-amine, 3-(4-(1-(2,2-

anore RS Re i bP P b s B SRR 5 2

ylaming)proparanitelerh(@dH! -meﬁt-(Z thrf@owgtmjb@rﬂa) B-gnethyl-2,3-dihydro-1H- pyrrolo[2 3-b]pyridin-

or

5-yl) 1ﬁ-p§/ééollf;%w éyﬁmﬁm DYk 5}5&?&)2!1&( razin- 2 (4.(1- (2 2-difluoroethyl)-3-(3-methyl-1H-

vbykmaa s .vpriw@"&?l F%%fﬁ%?ﬁﬁ?@@ﬂ gy " B Enyarony2-

acceptable salt thereof In a further enbodi nent, the

compound is 3- (4-(3-(5- acetyl - 6- am nopyri di n- 3-y| )-1-

(2, 2-difluoroethyl)-
H-pyrazol 4- yl)pyrlmdln 2- yI am no) propanenltrlle

. T o o

or
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The present invention further relates to a nethod of
inhibiting Raf enzymatic activity, conprising
wocond/@eidong a Raf enzyne with a Raf-inhibiti ngecanspms 01952
of at |east one conpound as described herein, or a 15
phar naceutical |y acceptabl e"$41t thereof. The pr esent
invention further relates to the use of any of the

metny BEREEDNS, ERefiERLLAPCEL Bbilin yPru SR LU i
ylaminp}oeqpenas¥itie.of 3-4bHd2 Aaifluerepthy h3-GAgxe-2 hdiaydreytitmgroloZ frelpyridin-5-yl)-1H-
pyrazdnn@%mmm.mz@ratﬁ.rw)br&sérnWﬁre r e28}- aqﬂxsxmt&mmpg oldBEbPpYridin-5-y1)-1-

2 2o R B R SR A St P Al BTl O spro 2 metr -
pyrrold[43-plperidiredrii- ddsoprppit Btpyazeret Mol isnidin-2-gllami@)popargZ-olF, (253)-1-[(4-{3-(3-
chloroHH%ﬂolb[z@So]ﬂ/ﬁ&.ﬁfslmﬁlckdﬂrﬁétﬁyl&eta'ﬁtﬁeyl)ﬁ{eﬁfyﬁﬂﬂ pwaycﬁmyl}aﬂ.mldm 2-

hamisggten 240 ol 1§10 Sy R S S oty 3-y11H-pyrazol4-

yl]pyrldeI-Z’A&}HEImb)prdbla&-qu e <28t 1-({4r M daRidiinorbethy & (3-methyt1 elpytralo[2,3-b]pyridin-

5-yl)- 1“%@@9&% ﬁ]ﬁyr fgfl}érﬂﬁo)pﬁpﬁp? Ulnds g?ra&{h ?f;& ?&?ﬂeh\égt%ethglr)-3-(3-ﬂuoro-1 H-

ereo
py"olqﬁ%%rplea%h% y'f b‘f‘ pvrﬁ@' 425°w'm@arw}ﬁm'r&r)praw@r%| cel | (2S)-1-({4-[1-2.2-
d|ﬂuorG§tlﬁwyt33(2 B%yaﬂolﬁdpﬁelbpr 3-ppyridin-558)- 116 pydado4-gllpyrimidine2-§@ming )propan-2-

non nﬁfcﬂﬂuo@c%ﬂw %4'?5 lgg%#ggy?r&yﬁgﬂﬁﬁq]Hoﬂ)ymﬂglnu )ﬂ)oﬁ-lﬂ -pyrazol-3-yl]-1H-
pyrrO'O[%%rPIWéﬂme &@F onitiley f | (ZDr 1-(E(3-E1amitorhaethpyeyridine-gl-1-(2,2-difluoroethyl)-
1H- pyﬂa@&M%pynM y) ?I}eﬂﬁmd}pfr@pan@oluseqpitﬁﬂ(@z Qiflti@bethiyd)-3-@-rddihyl-1H-pyrrolo[2,3-

b]pyndﬁl %églan %ﬁe%&-g-lywml ? g[}ﬂ Qh&?aé\f) b a%g@% gf{/&éor%réld}wréolop 3-b]pyridin-5-

y-1-(b2diflusertyl)t iveryrazhed-ghyirodiniZsyliaminplethaspl2 - hy drildH3zelareft-pyrrolof2,3-
b]pyndﬁlé‘.&lﬁ (?ﬁglﬂﬁJFgetﬁyﬂSI%Lﬁyf&Bl 4‘ Hfﬁ%dn&iﬂ@langﬁé) U@? I8, ZQilﬂlﬁ%Q[ﬂﬁ) 3-(3-methyl-

H pYRR SO HkaH AL BT B gnt Conar 12 Sty Fpyrrolof2.3-
blpyridyr-Bpi hedmethglipiperginetip s 1t-byrazdi-¢-ypydaidinedy romgprofaneaghl e$2S)-1-({4-[3-
(3-ch|d?$—1lclg}lrrc§l(32 g@]p? ({?Iy !‘) yﬂ-ﬁ Qﬁj %tHo%lrdﬁgl? 1 I[T%E/IEYAM yl];?}nm{cjln -2-yl}amino)propan-

2-0l, Breﬁ? §| 5 r{- ﬁ% [q 6kagnnor%g\egwg¥yﬁyrr®¥ &1 éﬂoRréPlX}'lm pylazgol -4-yl]pyrimidin-2-

yl}ammts@rdpdm@r @J N(2SHeHag3-@chidrdyH-ppnedl 2, §-bipgrigi-5-5i)-Ng1-thethlipPeridin-4-yl)-1H-

pyrazqg H@)%%Hm@g E’r%o%roanl (?;&I dgﬂg{\lc(a,%%@or%%ggﬁlndﬁ%t@ lj)l eridin-4-yl)-3-(3-
methy bty pselol2hbltrisine-d)- tirgyreank4-FIRVEMBIGATOR ¢ hailér ecmo-m pyrrolo[2,3-
blpyridM-5-y1)-i @6 tbkthylpiPer@insd- ﬁpi I-@-pﬁ’@iﬁllﬂ’lyl]lﬂ (2 Slﬂifiﬂor@étﬁw%nmﬁiﬁlﬂiiﬁne 4-[3-(6-

d alk I
aminoggl ?Xé%‘/”g‘f‘ o R R R T A2tk "o o moENt A - poroethy)-3-(1
cyanoethyl-1Hepy tiele(i 3; b]qyrldjpéryWH Aycazelriyi)pyrihidip{2; ylaatip) menﬁnemylle 3-({4-[3-(3-

chloro-ﬁhlepé/‘;rglgﬂ/@]éi t@éjgbg 48 ?Ils(é%g%g)/( 018 § Qinfethy WﬁH%yramgﬂ'ﬁﬂﬁQdm 2-

yI}amuY@pﬁg)oaran E éa amg}oeﬂyﬂm Pé‘ﬁ\‘%% é,](ih%r%!lw pyrroIoFI‘Z 5%{pn?|d|n 5-yl}-1H-
pyrazat- awbamne@lwtdmndmubl e bona@-dhivroab eibopeapyR4-pwriandimd-yl- 8H-pyrazol-3-yl)-1H-

pyrrolqi%g%%gﬁ&ﬁf Ed by agl ill?brg rSCIWﬁ P@tﬁrlbﬁﬁ&ﬁi nh@{/I?Jl E}brm]i (lﬂﬁ 43/?¥I-mbyrazol -3-yl]-1H-

pyrrolcf2, §e]p8ﬂ% terh{)rtg?{-gspgﬁrandwalvylﬁa pgfazplé%a)g)tii raﬂt@oxypyndln -2-amine, (2S)-1-
(4-(3-(8-@hibeNHeBAbIeN2, 3] pypibia-sborditetrBhRirsfatab O 1y cldir gy ezolt4- ylmremdm 2-

ylamlngpp %aBO nis uch % (?th[g L(Ié) am%P Wetpqg(%/%&%%el rﬁ%tg)ﬂ-q HT‘PB?ang ﬂ]pynmidin-2-

‘chai n
yllamigprapanesitrést  such Nfarpidugregiliciel1-(HEdiflugreetidr3- {3rrmgtiydH-pyrazolo[3,4-
b]pyridir25-y&t Ry zol- AL ORYiRRiin-d-akinky Ne 4- [Zwmhmn@oetﬂwpﬁ@wa@l 1H-pyrazolo[3,4-

b]pynd2 'blf-y'?j%'y' QP"’EEB][ yH %{ietrg@@%ofwg? é yﬁbyn%ﬁn g' algweo gr[ﬁaj éanlor% 1I[Ppyrrolo[2 3-
b]pyridih &kt 1§2- E&hmrtadyktwl agroipprindintdaynt-pyrazohi-1i)- B@ewybmpbmnnle 2-[4-(2-

ammo%r%n @QS’-SR@C@&BQH rolo[{?%ﬁﬂ&)ﬁ@‘l 45- y% ZblC1-yl]-2-methylpropanenitrile, 3-
ternative

o PR B S R 2By TP e e i
of such groups include, but are not limted to,
met hoxy, ethoxy, n-propyloxy, iso-propyloxy, n-butoxy,
i so- but oxy, tert-butoxy, cyclopentyloxy, and
cyclohexyloxy The tern1 Cl Cll heteroalkyl refers to

o .
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15 heteroatom selected fromS, 0, and N, with the
proviso that said chain may not contain two adjacent O
weEio09e16@60 t Wwo adj acent S atons. The S at ons i rPcIaiBd008/001952
chains may be optionally oxidized with one or two

oxygen atons, to afford sul f#¥es and sul f ones,
respectively. Furthernore, the Cl-Cl1 heteroalkyl

propar%r ?rkllas n(i3 3- chIQr% 1$|06§Prglglggsoégﬁfndm pIrlgoSent ei egﬁgt I n Ca?m -2-amine, 4-

car r
(1- Isonmnyl -3- (1|He®u10t0[2i %b]ayrsitnébylleﬂtwmbﬁw)pymeﬁyﬂ"mey Ci1- 61(11 isopropyl-3-(1H-

pyrroldI£38-8 pQrﬂ‘llrky QH% lﬁﬁolm%lwﬁp@/rrol@[ﬂb HAFyRdiRet | |dn”BIcﬁ|grot53 (1-isopropyl-4-(1H-
pyroigie Bfﬁwfﬂ %nv'éyﬁ oAt oS el SRS st o o FEM-4-13-5-amino

methogyplfazid@sy))- 1a@@-difkotoethpie $H-piazol ﬂeﬂwwuhmw—ml%hnamq)bfbparﬁéol (2S)-1-({4-3-
(7- chldr'é glq pr%kﬁb A. b]dWanSZ ﬁ) g?é@dﬂ@pyﬂﬁ-‘i b%’r%l Eryf])d%ﬁ%lraf %lﬁocipropan 2-0l , ora

drocarbon " cont ai ni ng o 14 °carbon atoms
pha”“@%‘l‘“‘iﬁ’@y aqegptakls safhereof m)nocycl ic, bicyclic or
t in & fpethérembdtiaept, e compound dshsegak:ta:d premi RAE4-[1de; hyhmky ft-dimethylethyl)-3-

(5 metﬂ&{\/gg'd[p :I, ﬁPH I-ti Byragﬁﬁg@yhﬂrdmmmkgropgngn&&n§ {4 EP(Z Zal_tﬂfﬂ:oroethyl) -3-

ereln
(1H- PWF@\O[% 'Ei@!ﬁ@y‘rf"!" -t pyrawi4 pidpyEiniin- WW@O&WF@P@H&G% g@d{jﬁd3 (5-amino-6-
methoM@ratnﬁizml) 1@2%0&:@%@)@ pyraﬁﬁ-4ly§@/ﬁmimf BlIfmif@osandhitrile,  (2S)-1-(4-
(1-isop doeory fy h3d tgg ?arzgllo@étsbé}lcy%ﬂlﬁr J%ol 4S ﬂﬁ)g\nrgldlnlﬁp)flammo)%ropan -2-0l

aro car RoROcont i RN
and to X@- (@é5-§mﬁyl~§tmwm -3+ Elétﬂr(%%dlﬂtﬁmethy@)dwr@d 4 -yl)pyrimidin-2-ylamino)-

propad”éam&b% bﬁarmbéew@duyscceﬁta&é Eaitedregt. Al ternatively,
s gt irbafin. g et Nyl BRG ko B gl enveon

(5 metaoxypmitn -3-yIpiH excfamb41sﬂmnmldyll-2 Yiamimajpnedaoernytrile, 38-({FH (% 2difinoroethyl)-3-
(1H- pyrrol@[Z@l\)/ﬁyjrﬂmaff W-1H- pyﬁf§zo‘}1§ ?ﬁjpynrﬁfdfﬁlﬂjyl}amfﬁo;ﬁﬂerﬁln@r yl {4 [3 -(5-amino-6-

ereln sal erived
methoRypy S B 2SS B IRG Moo R Pgpsi and 5-(4-3-
(5-aceBt-@aminbpyaitincayn)- He, 2- damoraemlrpH@yrazwmryopymhdm -2-ylaimineg-biopanenitrile, or

aphar%%céuqll:a‘ﬁ%%degtablegglttﬁg Qfet eroaryl ", as used herein,

eterocyclic grou havi ng a total of

f Mot farthep embodigepfrgne; ¢PmACENd: [Sn@>)-&fd(1deariaRy int-Fgnethidmiipyrazolo[3,4-
blpyridirP5-Q)- ¢|a-lbbr@fblatyﬂﬂ93mﬁd1d2-fylbﬁhmb)bﬂibaﬁ-(2 of, ObH ahﬁﬁa?mﬁcaiUMy acceptable salt
thereog\/I e‘ﬁ Ea tftﬁtger elglgtpcﬁ Qrft‘,h at t %d@% ? ? @ lsoiro% e"égﬂq 1H-pyrrolo[2,3-

ovl SO
blpyridiuHryiad bt prraol g wsieTidn @ylamwﬁqupﬁn—?m @'djaa@@ﬁma®umadi¥m?°ceptable salt

thereofl ea ARHhEF SRDUaIndht, IROEHRpoliMmEik Y- 108NE- - dritsedIHplidlo[2,3-b]pyridin-5-yl)-1-

|sopr092/{?\[-l(§>yrﬁ1§?l-453 n@a«?r&-ﬁy{aml &rﬁﬁ?t I hsﬁr %rpg‘ggelnialflsﬁ gﬁyoéjc%eptaable salt thereof.

In a furtiea zerhbyodimenp ythe ziompbyndt ist (ﬂa)zb(‘y@ +(2,Bwinyethyl-d Hipgmngld[2,3-b]pyridin-5-yl)-1-
isopropyt-9¥s %?IQEM l. yI)EWnﬁ&ﬁ’leamnWh&l ol dr%oﬂhgin%@bﬁégliy acceptable salt thereof.

I fpér?grioqﬁxl}/ IE%UIQ(EIH%I? UI1n ﬁ% | 1H % din-5-y1)-1-(2,2-
n a kediztsniy the 58 Q‘M‘Br'ar{ @il ‘F’Wﬁ% -RYfjel2 GrtyRyridin-5-yD)-1-(

duﬂuorommd))Mlepwgdol 4-plipyHraidmz2- yteyhmo)dr@pepw oldar i a]y;bharmaideamaﬂwla,cceptable salt
thereo“ S?H géjoﬂu}ﬂl\er @Fn?&i mérnyl pgin{ 4 |9X§‘g§4/"{"? P)V%droxy 1,1-dimethylethyl)-3-(5-

I azol ur azany uraza
methomwmﬂ')ré P@W'ﬂ%%ﬂﬁ%&@@“m@%%‘éwﬂﬁ hi &hherfy| , Pharmaceutically
acceplapB zait thérest Y a foaiuE aoaiight, twtmhd nyb,({4 [1 (2 2-difluoroethyl)-3-(1H-

pyrrolc@%J 5 B{%ygj E%I l%h&ll Zygbyqllfrt@( B amlnog%'opanleg Erle' a pharmaceutically

acceptableusnﬂ tmaze@[ ip, asfursﬂ\q;mbdﬁlmymt the ﬁprdmfi 3] fzﬂ&]%ﬁramwcaﬁ fmgthoxypyrazin-2-
yi)-1 (@ﬂqlﬂuéryétﬁ’sﬂ’)yﬂ-l Sl,}rﬂz\bi 4- yI @m% iﬁ}a%ofbﬂp@ﬁ@ﬁﬁl&' Q:J'rOUQS PE¢fmaceutically

accerap Saf eI Thebr Brosiay Crarrunt Lot b G ARy Hiinopyridin3-y)-1-

(2,2-difyareeatthyd) HHHypyrazi-aylipadridid)2-wamimyprapbredityie, ¢rCa aﬂ\aarmgmrally acceptable
salt thérdgt her, a 5 group derived fromim dazole may be

i mdazol -1-yl (N-attached) or imdazol-3-yl

(G attached). "C2-C9 cycl oheteroal kyl", as used

herein, means a non-aromatic, nonocyclic, bicyclic,

tricyclic, spirocyclic, or tetracyclic group having a

total of from4 to 13 atons in its ring system and

contalnlng fron12 ‘to 9 carbon at ons and fron11 to 4

o, oy o o o ~ o
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menber ed cycl oheteroal kyl group is pyrrolidinyl. An
exanpl e of a 6 nenbered cycl oheteroal kyl group is
wropeoicdéonyl . An exanple of a 9 nenbered PCT/IB2008/001952
cycl ohet eroal kyl group is |ndoI|nyI An exanple of a
10 menbered cycl ohet eroal kyR1group is
4H—qU|noI|2|nyI Further exanples of such C2 to C9
g?ﬁ‘{%re obalr o en}, ér%r ?olflrppgu}dllglrs%gct‘fe% r%itn aall'\ryegronu%tof 1b m unds found in
Tab'eﬂ e1f ?@h@fmamlﬁmﬂmwcep@ue salt th%lhyfdr opyr anyl
nma@lfrmayératsaalment gtd fbyd{eossbé&wés%nwéd ab@w@.rdoehbm@mon with any of the
l i | i I,
p 0 plpera2|ny
otner S350 Grsrtlen eyl vt kpissiphSRa i por P gl
oXep aregent m\tentgmaaigd [elajesame@mhmaceldpajmmpogﬂop comprising at Ieast one
compotumj ag %Qédﬂﬁéd hérelg o aﬁpﬁa@ﬁwééﬂb@aﬁ?.&%bgbl&%ﬂ thereof, and a pharmaceutically
yrr.ol |n¥ pyrrolinyl, indolinyl, 2H pyranyl, 4H
“mpﬁyﬁéﬂVF””Sﬂﬁﬂbnyl 1, 3- di oxol anyl , pyrazollnyl

diThé) paeagrit inveéhtidni aléoalmdte,s tdiehmdihoqi)y)f aeyting abnormal cell growth, or any Raf-

mediagh '&ggés%tc!i“ grfa{ilon in g n@éﬁr[a(l) n%e?@ﬂereop¥5rﬁ§r%'inlgqﬁé1§{ép of administering to said

mamn‘@l @Z@B%@%‘EF@{VBe@CWFZ]@RWIO ag leagt one compound as described herein, or a
pharmacealbidally 6¢cebtbld sB1} theRbRITOr exabibid, il ehe/bmﬁnuuﬁwit thel abyibrmal cell growth is

cancer%ﬁ] FBI LH{?\ 9 gmtﬂ)\élmen& th%%toh%mgf %ﬁ r%thhr]iX noT iangTra

pi perazin zas 1
Hrmjprmrm[nzersmmjwer relaies 24 3 Ajethod of bbb RhW\anthCHctlwty comprising

contaclid & Rhﬂs{n%yrse Wity Rbdhiitlingitbunt of at least one compound as described herein, or a
rolo[g 4-d] pyrimdinyl. The term

phm"“%%“%%y%§8W8§T§§%£ﬁ?%up means a saturat ed,
nbmeopergsdnt inyentiostadher sgiatesto e use of any qjjthiey:oyupd)unds ag dasgibed herein, or a
salt orShIVAE tHéror, h@iﬁb rE‘rgan@fa&ﬂc’rte%lf HealchREt %rtﬂ% tﬁeaﬁﬁénpgfrbbﬁbrﬂﬁl cell growth in a
at ons. Exan”p es of such gr oups i ncl ud e, but are
mammabt |inited to, cyclopropyl, cyclobutyl, cyclopentyl
CcYod preestit @ngnition dytbbrolekieglto meymbs)bfe'palydg, thandnmdnamam gdscribed herein
using fﬁgﬁrbttrﬁ)ﬁgnas grﬁﬁ[ﬁq%r{aeﬁsfgg&%aéxgmﬁes FFerefhI A e Ztﬁ@altsﬁﬁtﬁ@tic methods A, B,

stitute 6 Specitred group o
C,D, %ﬁi@t@aﬂéﬁﬁ§e§H@9%Pmﬁﬁre substituents. The term
' URS phstttitdeathbn” fuﬁmnslafebab ah{ of &lﬁeé‘drﬁpoﬁlﬁ’dsgtﬂé%ldrﬁbeb%bﬁe or salts or

soIvatensqhcg’rgcgl’s’tt tslile(:“rétas’medlca tnF Tme Qe%ent(?rpvaenél%f r?r}%pf‘e‘i tesgg (?he use of any of the
freans tnat tne I ed gP ub i

compogndpsdeseried dbpye. ernealta 1or mivaéesStntrs@f; fOuéhet rganufactugsof & mte@cament for the
uemmbﬁouaﬁﬁﬁﬁﬂggﬂy&hﬁt in the conpounds of the present

|nvent|on when a group Is said to be "unsubstituted,

or is "substituted" with fewer groups than would fil

t he val enci es of all t HietaledBesciiptionhe conpound, the

remai ni ng val enci es on such a 9rou are filled by

hﬁﬂ pweqq_relrpg}e t@ﬁ‘én‘fﬂ”@r's‘ﬁ‘g agd (ns ugfn? are g@qﬁmtheﬁpg@ non-limiting sense.

C@thd l%dns "nhieaHd/or ralger refér&o sudainé, ichiatie] bidhrine op RAine.

acliﬁl Irnq n%lou%sg gsfefglthtgﬁ Feﬁeé o an %xyggndclzor\} Mwalﬁaé{\edl onatcar%on atom on an
alkyl, que'Q?"Eyll ®nsyclobeterogiyl ba e @ewl%tb%ﬁs%umthatﬁhe @BbaAris/in t'rq Prng hydgdization state

andthé%smmntﬂuaéno@é)yohb@rh%etowenus one to which the remainder
GRSty ok FTIE 008 A FRE Pneds PRl ibon fedih P fanesfraion chain

and brgudhed chairegroupst & 1te §\cerbdi) atoms. Exarhplensfd€ totGupalkyd geaups ingude methyl,
ethyl, ﬁ]roﬁﬁerd?ébyﬁ%%ﬂﬁll %6%@1%'?1 da&uagntylté?ud%ﬁnklay dr Ogen atom _t 0

hei'r val enci es. riy g grou
e B s @B‘ﬁ%uﬁﬂé‘s‘?"sh%’%{ ambing' age it o 2 0 8 carvons
havingaat éeastfone lcaiboratarb@kdoluble bond. e @artbomvecatbah dontlie bstdindudhta group may be

anywh%%agt@g%é E?J BE nq%aﬁ\ (}Nzitmﬂ%sﬁ g%‘a@%ﬂ:c 8@{: {??nggbabﬁ&nclude both

‘are unsubstitute hrée unsu st o
the E @ng¢ Bdspmeropissait @k%‘éi'c’ﬁm%uﬁdaml’ie% Bf Bi5B IFRHAP BiglAe. fub et limited to,
ethenyll,i grdpehfiChuteryR bIBNGING Pentdhi® TR @M SOy @isQiséd h&eibSi@éaris@ —CH,CH=CH,
descri be a nol ecul ar conpl ex between conpounds of the
present invention and sol vent nol ecul es. Exanpl es of
sol vates include, but are not limted to, conpounds of
the |nvent|on |n conblnatlon mater |sopropano

. L, o PR A N\
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invention that retain the biological effectiveness of
the non-hydrate form of the conpounds. The term
wO posrsaseut i cal |y acceptable salt,”" as used her@iB908/001952
nmeans a salt of a conpound of the present invention
that retains the biological " #fectiveness of the free
aci ds and bases of the specified 20 derivative and
t I [ r
group ?ﬁé te,'rrﬁhgﬁ#aEQ 39 ?@yﬁe\éeclrg rta:?é%ﬁ(svgf (‘?a‘?br?ﬁl afb%h %mlg bor;mﬁ which each
Cmme§é@BNEFéPhanﬁéﬁh@ a conbi nation of a conpound of t he

| AY @Bdd Rdfein,Othe @erﬁaabz Cpélkﬁﬁ?i' Yiks amakgmio.et@a&n@.smg from 2 to 8 carbon
sorns 53 i ok R o BBl EPS B Bt e g suen 2 oroum

may beaoywhereraiengded 2ted tasben Qhemttlm wilgesyfiieastableepmpéund. Examples of such

groupd’ 'ﬂ@lﬁé@%“ﬁiecr‘%t lifrREdTH, %‘Hy@@%r&p@ﬂe beoyrnaP ab8§ndY1-pentyne, 2-pentyne, 1-
ures known to those of ordinary skill in the

hexyngrthexﬁ‘!‘? FY-EE ol e, the conpounds of the present
i Mveetetrn Uh-CG atkoxye ab osetiHesdire theanst dm @-elkylgroup wberpineait sikyl group contains
from 1db| HE%Fb%n am ds QrLor |se§tr%ghla%%n£r%'a”€tdc§cm o&t&h&tﬁ&@ "C4-Ce alkoxy" is used

caps | es of exclpients
'”terChaﬁ‘QeG@h@’e'“aW'(tj‘ LdrGeetlel t'ﬁ’@f“p!% ©F SUGh gpYRS ingldeg hrtare not limited to,
methokyD I éthtx@t inPispyloXiG | isstpropyicxyf aldutwy, NGo-biitokyl, etes-babt), cyclopentyloxy, and
CyclohgxnyQnders such as starch, sugars, mannitol, and

1Gi ¢ deri vati ves; blndlng agents such as
c Ehdisay ifetGry heterorlkyl| istses taracstigiohie pr brarghperEhsitalky! group having a total of

from 2812 M3k W@Be crindinBiBdifgrorg € kaat 1 d&rboﬂ@ﬁ)nﬁpérw\/d'nﬁﬂ more atoms of which is a

heterogﬁXé\ir legt&ﬁ EP?‘négT%aé’t'e‘ﬁt"}s wgﬁ] g‘ﬁapg%/pstﬁﬁl{l/eﬁ aglﬂ éﬁal gn { %C{ntaln 1iy]vo adjacent O
atoms @F wpoadmcent Satding ml b P bmmsmq chadris| mayd@eoptlaer oxidized with one or two

oxyger @bk, u&bm bRt @ng élnene%%swa.myc @nmsre, the 8e.a} ﬁ]ete%amyn groups in
retar Ig’?‘Sdl ssol uti on such 8ara resor ptl

the compeiys oL PLeSEl dfyeBion R COTAR A) CXHARBIR By SRR G Beteroatom that wil
result is arstahieaoapbdunde Eagrepiarg Cs-Gehetesoatkgt gréupalirctubie but arg Inyldmtedi to, alcohols,

alkyl 935 ﬁr?e{r?tseecc{mﬁpraﬂa't&%a&aglw %ﬁ\%\e§u5mld@§ mebneﬁé}g sulfides, and

nt'oni te; l'ubricants such as talc, 'calcium and
SUIfo”‘?f;agnesmmstearate and solid polyethylene gl ycol s.
Fll'l'ikalerrp hag opceyt as abed lgreiB, meEgns egrpid daived Fomadnl #bmatic hydrocarbon

contalrﬂrqJ kageéo 4g gv\agtgc?ga%mss@gt%%ﬁ bF Cfﬁrcqu‘hﬁe engc{:rllloéfcﬁr b kﬂc or tnc;ycllc Examples

of suc@groem;mﬁv abutiase got limiter toj e}wavuoynanmhyl ST’E?ﬁéf@TSf Pbafllﬂdyphe")" as used

herein Craédne @’Ptéﬂs@fbub haike RRATIEREA WS Usad hé('elﬁl(}ﬁé%ﬁ‘é abd:IQzCsHs group.
resent inve

LORs of the
L P R e e AR g RO B LA RDTE Sraieron o8 651 grous i 2
group fderived | feani em sramajic dydroearppnnenntainingalirono feto cldngrokandatoms that can be, for

examp"{sieC @Eﬁ?&?ﬁuﬂlégglk%e triey kS eﬂferrfaﬂ)éir?n tgﬁ-gn‘, arfibly ik Radd IH@JcMangeably herein with
u |
-OCtiscangr BTRES ok SRRAIBS Sheot SGnoHgHes SABeSPRONaT.

afentesn +-8-&%-Chealicas @bd berain) meaps bn §raoghgrbup WiBrein said aryl group is a group

derlvegﬂgr%/ &%&rﬁ&tcﬁ%(okﬁggp%nmf?om B%é 14 I?:Srbt)ﬁ afBms that can ﬁe for example,

f-1nhibiting anount™ as ‘used herein, refers to t
”w“mﬁﬁﬁdﬁwdﬁprﬁq@5hpound of the present invention, or a
s &b, tCoMetetdanrasauskbt REreinf meahe g arometictheteraeidlibt gtou;b hﬁnng a total of from 5 to

10 atoﬁﬂ%X r[?‘i’lh% a%ﬁt otha[ﬂM%?roqnh é @arxé V&ng‘ U frorﬁ one o ?ur heteroatoms each

suc onpounds
mdepennéemy F%%thddm@hgs% a%Hhandnmﬁhbhq previsocthat tfaﬁermgdnéﬁeiﬁ oy goes not contain

two adydcér? @Etorhkﬂ@l’l!\ﬁo @di&ﬁhtl SHEBhat TrﬁerhetéSdc?@c gr@hdsmd@uod%ﬁidfb@d ring systems.
Exam;?r?eﬁsr ?h gromag hfﬁ roce/c lfgq\l\rnau;}ﬁg rﬁl ?yrlﬁlnﬁ nﬁlgazﬁ,é(p rp&ﬁlrg}é{ny}( qyrazplyl triazolyl,
pyrazigy,  tetregphie fesyin thlﬁ%nﬁomelwledblaz@flt lxazalyk i re¢tt"yzqmi pyrrolyl quinolinyl,
isoquif Rt 'u%lyngbé}fzuﬁlﬁ&olﬁaf b&ﬁngr‘Eﬁyle%ﬁnhSIfnyI' nmUézbfyp PHolizyl, phthalazinyl,

ool Gt N ST O VBN g beroturazan

invention. The term "Raf' as used herein neans a-Raf,
b-Raf, c-Raf, or mutants thereof, or any of the known
10 Raf isoformc splice variants. The term
therapeutlcally effectlve anDunt " as used her ei n,

o s - o o " e
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medi at ed di sease or condition, in a manmal,
particularly a human, include: (i) preventing the
wodiose@sssoor condition fromoccurring in a sulycanaB2008/001952
whi ch may be predi sposed to the condition, such that
the treatment 20 constitut es2prophyl actic treat ment
for the pathol ogic condition; (||) nndulatlng or
ease

benzo h{ogh%léF bnrgzoﬁwlaﬁ?lﬂ %enzmsazo%l qumazalmy@ Hglh%f(ahrgé ng%ht,éyen%ltniyl,ngH-pyrroIo[2,3-

blpyridinyhdi t 1"bh¥f340|cé3 4-blpwigayhg 3Herg\de@£4 Dhlpyidinyt, hémidazoH @sapysimidinyl - and

furopyﬁd?rﬁwl tHe@) o ©f he{téré@ryl b@)lubﬁﬁﬁéﬁga @BEHcAd &IN- ﬁféblfl{d'\n%retsh&w is possible. For
esu

mstancieh% gﬁyggeglg%dc f{)ogn %Vérﬁﬁﬂ‘fe]yé’ﬁ pyréol-a-){/mzl agtpnst‘@g q,wyré% 3 yp(C atta(r:ned) Further, a
group deriveciimmeimidayole eepbmigdars! {1 hyddtattacted b gnidgzot-3rg (C-attached).
ur@%gl é%legetﬁ'baclﬂﬁs 8s %ecp Qé}giht hQéhs %Bmarﬁt%g@' qnoh@cycllc bicyclic, tricyclic,

abnor nmal ch ‘as cancer, these t
Spll’OC)g:,l(hﬁ" tﬁtraggcllﬁg@Hp P3ying attﬂtél qf frema 4dg E)%etpngﬁ wts&pg gyﬁtem and containing from 2
to 9 cartudiawindLamb fradhfac 8 @etemhiolms @bahdndepbndestyl segctotvirbm Wi, Blan®®, and with the
prowsd 91%[ ﬁ%sr%%‘ (f? lsardl'b%ug (%é (F%{ EjSFF e|r§ év%lf % %ngtfé? 9\{0 Jorb%ent S atoms.
Furtheamre Rt i Co SYAREETTRIkykgraLRe mea FERiE 9B Oéfbﬁ*ﬁ’é'i}\*ﬁﬂ% at any available atom
that will Rl stedleedoripe@. Fbﬂe@aipb3sucsalg\/@b @fay citein @A BR) £¥ASit an available
carbor{or}%{trggr&l atcl:mn %Iué*ldl nr% 0;? conf#hr%?rg gntgﬁégg io/xseo?sglg%lﬁusenttlfhchemlc?lIy feasible. In
additiopgtis Mrmd@sto@dh%wﬁrdgmbfa szqumyelgf@ﬁroa"fy{/@rmn eontaing A sur atom, said

sulfur &@mﬂhé"f IB'@GﬂdﬁédQﬁH ohedfr WB%E@ afos(t aftdtd/effer a sulfoxide or sulfone. An

examefl @ o bRt RS & s SLUY FBPVGUTRM HaT sy oA examele of a 5

membered eycﬁpheieroaleyl lgrayp dsnpyrotidiiad.  Ats exammptfegfen@l evetnbered yalametieroalkyl group is

plperldfn?QU!Aﬁ‘teQQM I0RE e indifbeked: &clohét&§aﬁkypgr099'?§ %Blm . An example of a 10
bition i ncl udi ng the nor na nor na

membﬁ’@i’ Icyl%ﬁ@'qal‘f@ HRUE ﬁH(S‘f""a'BWéﬂ'r @Fh‘?fé?"?'%p'esl' G %“’h fre fothPecé’c'Oheteroa'ky'
groupsbuihclude, Nnotit |dren hetd Iindted t e adtrmbydratlrangy Oumwrcmﬁranw unmetrahydrothienyl,

tetrahy%?dtpgr%n%t u&m)’d?c)p#anﬂt t@[r&]’lyhnfoﬁ'nro% r%nﬁ< or eé&(dfﬁ%S' @gr ?OIIFIO thiomorpholino,

thloxamyédégﬁrﬂnyrﬁz@tgiprwb OK?tﬁ'a/ééh'eﬁéﬂi pemepireridiayli greanyl daiepagnyl, oxazepinyl,

diazepiyl, QkiS&pinpIl al2 é@featahyd&)pw.cﬁr@aszemﬂomw\m gﬁroa:lwer.hadmhw 2H-pyranyl, 4H-
cur

pyrany‘i ydllox?ng f 5'&on ané/ Lo B}(rgzollmyrll g?hlangls dl%rzaYanyur@Wdrotoarﬁ%){J dihydrothienyl,

or t
d|hyerf|qrapyl pr @yrazro@chrm e bpidapainylant inidazplginyt. hr e’baﬁahleyqlqﬂhhgléexanyl 3-
azabuc?@&[h“f@fh'e@t@nyl be@HQﬁHoWﬂd Mdllﬂﬁ‘ﬁmt XS&bbigerdling®t N@Lmethylpiperazinyl,  4-

t
ctyiDRRp L T e STk ol T P APl patare. 25amyaro-th
pyrroldi2$-h]plpitinybamdrvadimgedrd-ghhrayrtojo[3,€dlpyrasidinylg an act i vat ed
Rafe R Q%Qﬁ%ycl&éiwpéro&?lrﬂe%ns DUetyate8 r}h%cﬁ:‘w fsRh 'sgl?&ﬂ&hc or polycyclic

in whic rotein 1s activated a resul

ring stwptugﬁq!@d@g T tetalrﬁjlfralgl%tﬁ 8 q:i\rbgﬁ &P, épnﬁeﬁéamﬂgﬁ?fgﬁqcrhg{aups include, but are
not limited fogeyainpropyd, | dydobaityl, @?dtr&jbnt\f@:@[bﬁ&ité)&ﬁéﬁﬂbhexyl cycloheptyl, and adamantyl.
P(I:ﬂ'é !eﬁr? 9%45‘09&3?% liferative di seases in which

o curs. Exanples of such .
béh@ @ﬁn mubaititlft@r aﬂwe tha@thgéa%%‘!@d Arayp 95 Beietydiegrs dpe QI gare substituents.

The tePhO8fsabdtiutddy” prﬁéén%QlﬁHﬂ)fhe Ebé@iﬂéld F@pb Iblaﬂmo\eubmeﬁidP\fbhe term “optionally

substiffRe 0% R e e e AR g GUE TR o1 Sieai 4 BE pieorginis fsiuents. 1
is to berdinderstbodytr@hin theesampoumdy 6fr tben pesenty invgntioh vilee ®groppes said to be
unsutfs%{é@s)bl' isPE@sRLEd t\&lﬁr\‘é&/&rgﬁﬁﬁ)s tan MSiId R HS valém:fbgro‘?@‘l the atoms in the

growt h" and "hyperproliferatjve disorder” are
°°mp‘15’§%o‘h‘? FRMAMNGIAFSIBT 9N SHEh 3 BiodP A5p1IPE BY ihydiogepn & or &xaRple. if a Ce aryi
group,"atsdoenixali “srang! serein a4 aubstitiited atnprelrddisiondn adbstitaste, one of ordinary skill in the
Ete;q: i, t f

art wohlq %&%&?Jéd t?l ar?rg g rﬁgg 4 g%ﬁ %ét%°ﬁwaeﬁ%|’ﬁs°t"§br n a%rbf the Cg aryl ring (6
initial %‘ﬁ iges, mMinyspae {9 WG‘F%\E‘G rF'ﬁ@"‘ieé Phihe cARRPYNG Ak the P’esteé?'é\‘eé'tm" is bonded,

to two stereoi soners of a conpound that are

non- super i rrposabl e m rror i mges of one anot her. 10

The ternms "racem c" or "racem c mxture," as used

her ei n, refer to a 1 1 m xture of enant i omer s of a

. o —r o s '
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backbone structure. In accordance w th another
convention, in sone structural fornulae herein the 20
weodorsiat ons and their bound hydrogen atons arE/mBb08/001952

explicitly depicted, e.g., CH3 represents an ethyl

group, and represents a cyct#pentyl group, etc. The

conpounds of the present i nvention may have asynmetric
minus 895&%&%%86%1%@% I&a@ gqn Isﬁc\ﬂ}eg%g th Fb%lrﬁffg zttdﬁga?bon atoans are each bound
to one ﬁ\éqir@gqﬁ\ atam f?gf Iléhegrdajedmpq n%mlle(rly)lf a gs aml grwmﬁ‘geprgsenthon@ounds is said
to be G@bﬁsﬂﬂtédedﬂé of ordman%']s'kﬂl in the EHiBwdifLurtferstaing @ tb Gndah Ngat e C; aryl has 3

carbon agtgn rg{ngm{nﬁata% gll'e uns%)g tﬁ%‘ﬁt E-Q%Ssgﬁéﬁb@’%ﬂéﬁ&'g‘q% eci g)on a%ms areo each bound
to one ysisedeniatom @rﬂ&ﬂtelraﬁiem@s racem c mxtures, etc.) at that

C@tﬁebt@nn %Qﬂﬁeaﬁseudeﬁ Gd HELBRbe ol MBletl#f cBhplBk Bé@éenaco%%ohr%s% the present
onds

iventigy BieEstpve M TRlsrule o ERADR st Sosiet OIS Y SR ARGRT Borpeounds of the
inventisminwombingtiomseatdr, isaprdpanolnethandk chethiatol] dmetbgsuifbkide (OMBO), ethyl acetate,
acetic QQMHJHGEmWe B{:ﬁuxltd?é/sefﬂgr'egp temgﬁ/@la@, 'Egﬁ Be uQ@wﬂaﬁs id solvent is

asy netric car ose oun use
water. Jti '§ snectically qenterppigiedhihgtin B’@me@tdnvggmg P?'YF"@@'O'@&I‘I%W be associated
with ofd MBBCils ofrthadomipouride cif trat greddnainvertibn, wisls iablachydrate. Furthermore, it is

specifi éatllf rc%ﬁl’e%?ﬂ?'asthgtr ﬁ @{esén? uR/%nt*QﬂClrﬁ%)gee(?h nFﬁtgei %{)(12%}? Irﬁolecule may be

I ht ende
associgigpdtiners grleyie qirtégefmppmsiérﬂfutbﬁ REQHENe Mvetiopg such as a dihydrate.
AdditiocRARN# isOsPREificaly dorlerafiated @AMt Plesdt invaRRABEse IhatNéhe solvent molecule

h
may o e B Ghe Rt 6By e S BisrerRruRefrfogh o @ heminycrate
Furthetnaong salmateéf thenrresentisvantionara nehterplated as exfivates obtanapognds of the present
|nvenh%&ﬁ&a%ﬁ&ﬁol&@ca@%C%ng&%‘fjfﬂe'hQn Q)tdﬂﬁé fofth )Sf"‘lﬂ'@%mﬁbunds

ron,aorrslntes ound i s neant to
e R‘?WEF"'%C Y 8certe l‘ffsagp B3 UHILGIRY) Grepes ?)F%%%fr?tcc’mp"””d of the
presenV\leQrﬂ@@/ttﬁalGetﬁ@s PETHi¢IRRG0 Bff3O0EBED of-tRe fr&p nuigsbmd bases of the specified
derlvattv@(a‘nﬂhQHgﬁotfb%'iogth &?Bﬁ\@@\fns%tdne&llrbﬁé’l ation of individual

enantioners 1 nclu chiral synthesis froma suitable

oBlel e I%V'a’ﬁiﬁC%”t'ﬁ?'Bcﬂ‘}F%O&b'eofP’"P ign.U % Bipddiereimdngang @ fepiination of a
compousd ¢fghe ihaantiens arplselt orcddivaialtherdtf,gind far cagtet IdBudnt, @uid/dr excipient(s) that are
compaﬁtﬂé Wt 0 n%%E%du é)ﬂp Ecaresehofl Jlger p&lt 'a}(? Iisy notE{%ﬁeterri%Sse{Ba%glrgt%ient thereof.
Pharma@ytlt@morryula@w gan %nfﬁe@rﬁ@l by P@rze@mdwp@n toathogs efctidinary skill in the art.

For e)@fnplel fhet &'tﬁnpfbaﬁ(fé ¥M@E Eprédent ﬁnv&ﬁBﬂDQHrﬁldJeCmeLﬂﬁtétﬁwﬂlﬁl common excipients,
dlluentf. aorr F%rﬁ?rgrangl Cqm(e)? I et étﬁ ciag?ul?]‘e;:;: agnﬁlqgé]eelﬁg. %ﬁampﬁe Ief“f ;H(ans diluents, and

carriergjthgicare seitshterforesugh fo[rumletlonggpclg@e e idpwing dilléry and extenders such as starch,

sugarsC R{=ARRY, %ﬁaﬂi&}é @é?ﬁéti%s foifidg gals suehVast @drd)dx?rﬁ&thﬂrbeﬁ{ﬂé’se and other
er egl SOFTE,’(%{)COH verted to

Ce"”'%eoﬁ?‘?"é%‘lﬁf'c")% &'%‘eﬁuﬂéat&‘n aw[ PUNEY RyroliqR)e: RAFLTZNS) ‘TgeR‘ﬁé\‘z{H‘ as glycerol;
disintegratingnagestisisutteds povidone, sudium <Birchr gllycatatersodinmscaddoxyrimghylcellulose, agar,
calcmrﬁ eé/rﬁ(ﬂ'ta'teo Qn(( m%gkﬁr@&naw gg%h‘issfar %tanﬁ:I bi fl}lomhl%g paraffin; resorption

tained in enantioneri ca enric ormusin
acce'e@F%ﬁ*mhoag‘ar RN FPMEHIT comppeads onase i@"’%é‘%ﬁi%ﬂ‘thas cetyl alcohol,
glycerdl @ginbstydrath; adsomlivd earfidrasachc ad &adiih iang b@ﬁtor&itehydrl abéatdn@nsuch as talc,
calcmr& XIR‘J rﬁ n%%grﬂ%@%%%e%ng{slomeé%%ﬁ Ifn%:@wf%% *ng%)é]a rﬁ%anQ Rorﬁgoﬁiay be pills,
tabletsoﬂ;owgﬁrsalp;@ngaqnsp@es to?gneésapq gﬁerllq)pa}_:l;@ggp @t)\ﬁgﬁr%ﬁlpﬁ the like, depending on the

type of@xuifdHt ludéd. OMd@ifiorialhe |BISL@E61” o’afl)f eérismpided eHak |pﬁ£}ﬁdceutlcally acceptable
St er.eoi soneri c

ormu ol B e a1 SR TR e i LSRR e B0 £ xampe, such
formuiatiens ey cpmtam Ivaorg than @@ecorr@on@d act@tipg do theepresent ylvgfuon Alternatively,

such fEInRbAs QQWQME‘iqsonebdf rﬁorb demb&indé \OF 1RY predEHY ikRhton and one or more
which is 15 |ncorporated

add't'°H§ra8%’}ﬁs %?t 'F%F%F '??6'83' cﬁ'?9r9‘§thent| rety. Wiere a conpound
of the invention contains an al kenyl or al kenyl ene
group, geonetric cis/trans (or Z/E) isoners are
possi bl e. Where the conpound contains, for exanple, a
keto or OXInE group or an aronatlc nnlety, tautoneric

p— o Y
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25 derivatives of conpounds of Fornmula (1), which may
have little or no pharnmacol ogical activity thensel ves
warny/omhen adm ni stered to a manmmal, be convert@dB2OIBO01952
a conpound of Forrmula (1) having the desired
activity, for exanple, by hy%ﬁ‘ol ytic cl eavage. Such.
derlvatlves are referred to as "prodrugs". Prodrugs
f tnq LR )frﬂ‘mi)tlns an%%ntp 28 %&f ﬂe.%’% Fe?&g?&ih%garﬁc‘@m[ 8fp% Icgﬁu?ound of the
unc ronalitres
present inyenfipq,[or @ alt efisa Vﬁté |“‘@[q°é§eqvﬁ€ﬂm '@'Ub"tth@g@y@ﬂﬁlq gcgidty johRaf in vivo, such

as in 4 M@maal, or M&Rro. €THS- amddhOof GlH) Sondsouhiviehuileg It \ééﬂs}é 33& |nh|b|t|on can be

deterrr%%tw‘étfﬁg)ung%aexpgln&ng)% @(ﬁ ’Be"h%fgﬁs g?rlg)g(? Hérép Ela ose known to those of

ordinafpekill grihe arPer gamon Press, 1987 (ed. E B Roche, American
Phl@er [B?fﬁe%lbﬁlav% R%?S%ﬁﬁ/hfét ééﬁmy ;Ish@se@' r%?éuQSrHézﬁ% deRfealhid @2 activity or

functloglﬂg |°F ﬂ'teofégoern%s%elg;g%\ptgéXrolpe\gv%:: (ﬁetrx]c%re%%l?b?g@amfrﬁb'saﬂbas a human, by
contacmg tbsbmymmutbbycompnuhhef the presenbinventiomr boxyl i ¢ aci d
r(bcﬁ%}n?‘i%'r 28104 éi’rﬂm?ér{%%rRM -RLYc-REf, @rr}ntﬁgﬂtgfﬁeregpbregnz of the known

ace of an unctional group; and an amd
Raf'sqfﬁﬁm@tsy"qeﬂa?ﬁ"é%e of a primary or secondary 35 ami no
f vCten® MRdra@utdaly effediive@toustx a8k &Shadéin, rrﬁeﬁinﬁ@& ampBiint of a compound of

the pre% r%l‘ler/%E)e 09‘419%1%‘5 dattgﬁm%féogﬁha K leL ghlﬂ gaget%ro a mar§r§§ 'in need of such

treatmqrg,ssyuff qqmétomﬁs@ltregtmlﬁ@t @ﬁfde\ﬂmddwrew@ Thvéoa f;berlamtélaa"y ﬁé?qtzvenamount ofa
compoldyd bEthe pRsRe ihveniidn$ oA shit Bt Yolvatd theeoRlisS® qpm@l QRich@tmodulate or

inhibit g'ng ratﬁfflvlgg Pﬁtgg&oy gn&isnﬁggucggrﬁazqéhﬁsgéé o?o“%ﬁ?r'_rthﬁt IS mee)il\éteeé g?%fg‘tivity of the Raf

enzymefs redusedpicalieviated.nvent i on can be prepared according to
”ﬁtﬂéﬁ'\% J&ngiv‘ntréaf?ngt %@tr&ftmeﬂﬂ vith réf@re“\&,ﬁto a‘ﬂ)Qorﬁ‘l%Icell growth or to any Raf

les of 'salts include, but are not |jm

mediatgdl Qggﬁsé or gendifiony i a mAEHIAL RALIGHIRM Pman, éﬁ%‘ﬂ‘at(g p(eé’ﬁ’&f'ﬁg {Ap disease or
conditi@O & 0di6tQ uPéZ'EﬂHJBE@BIBM ﬁﬁiﬁéﬁredsﬁc&eam tbh lconditibe nsuotathat the treatment
constitﬂ@g E%b@ﬁé&@%:ﬁm 'fcpr'tllier Q:E’Joﬁdl ) su ?r?&ﬁ@lgtﬂ'@ rﬁ blti%;‘fjne disease or

condltlm tl 8y @rfﬁgggzgsgﬁsglpgne%r(g]zqew%gghm @mgsq_orﬂrcoaplg%ﬁ ée causing regression of
the diseaseC brucondited; air &iyv) feaexmgl alder alleatihg et diseaéd lod cordi@ion or the symptoms
resultméafﬁorn? ﬁ\teecmegﬁoéryéoﬁ& Efln % aY&lleﬂR@grﬁgggrh%%QFy Jgaﬁg{‘g%h?addressing the
underlying] @ﬁ?ﬁ‘? ar Coé@t'Qﬂ i re@aj@}o gorn@t WIQ@M% ISH%{I !, Caﬂ@ﬂ’f rfagse terms simply
mean thBtRE ﬁ\’&%xpéé{aHQ)E&taﬁﬁrﬁjividﬁal@ﬂﬁﬂ&éﬁ’lﬁﬁrﬁabn@hﬁ& a8IBdréwth will be increased or that

I Il ate, qlycoll Iars hept anoat e,
one orfhelS UGS Be e PLfAS . hydr abani ne
hydessondieatetoothdryide .l iéferenass heyelmtpdhemymvey feppunds include references

to sal!sogbgﬁtes' §@%Mbl@ié§ tHer%‘af hlh&ﬁ@rtge poiyﬁ‘\@?pﬁ& ezsteremsomers tautomers, and
mal at e,

lSOtOpIF@H dgq%%n%rﬁg%qﬁe@ n@(a’ﬁ‘ﬂ@glﬁh 59@&?@& H)gﬁéq present invention can be
pharmmehﬁaamaoeeptame $ajts snd/drpharmaneuticdlly deaegiahielsosaibat e,
ﬂ&rﬁvg, E@I%y\ktﬁ’t u%%@@luﬁﬁgs éthéMJ Jeqn(%a@ed r?fers to cell growth that is

ene- 2- sul onate nltrate ol eat e, oxa
mdepea%g{ @or(n@h{ggwatp@() mecaarpnfﬁ\q ?t% '°,$fa?ft (@pﬁétnlafl gltlonjolncludmg the abnormal
growth{dh asntlabestis aiciBe gheyflabrdryislaks, Thlsanyldes aat i mat inited to, the abnormal
growthpol? ttlr}r%orac Lptbo?%‘:) %‘i E/oﬁ’f'erggooi/peb(alegslrgzoﬁfg@d %Béﬂeoﬂ%tsg br overexpression

nes ona
of a reggqtqmﬁ@%waée prng@g[ugp maltg@antg:gli)q o pthgt @rollfgrp@@rchqe@ses in which aberrant

tyrosinS tuiaafeeaoamon oaﬂd&eér@tt@norg Hﬁﬁﬂ)rﬂlﬂér@te bwécfeabewrosmb kinAgk gany tumors that
tan a

prohferF bgta&)etg%ﬂ% a%nne ét}{laonu\? ahmgiseafl%w%tlgp enlgxr,ﬁaga ma ﬁ%‘&‘ﬂt ndg gs %f other proliferative
diseasehio whicbpbartrant periatthireaninekinaseaaativddian ioccurs) tumedrs ibetharerign and malignant,

expres§|ﬁ€ aR |a@uv91fed fR%E Bhédgerd; Wide celld %omén%tnléngfma%rfaf@ §BMich the Ras protein
fs with rr ous | nor anlc an g ni c .acl

is aCt'Yﬂﬂt‘idnB%QHe%tc %pqegncrmgt |oBén aﬁﬂ upgre%n iargp malignant cells of other
acceptable for admnistration to animals, it is often
desirable in practice to initially isolate the
compound of the present invention fromthe reaction
m xture ‘as a phar maceutl cal 'y unaccept abl e salt and
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salts with various pharnmacol ogi cally acceptabl e
cations. Exanples of such salts include the alkali
wombabicaso al kal i ne-earth netal salts and par tecviBasdsyn19s2

the sodi um and potassiumsalts. These salts are all

prepared by conventional te®miques. The cheni cal

bases which are used as reagents to prepare the
prolifeerréT?eggéjst i'nCv@rliv.lthyabeﬁgrﬁef@ésa?clftl\?atlgﬁ%gcu?stal E)‘?’an%fb 5}' s%ch Pemgn proliferative
~Invention are | Ase S&
diseasgy @i PIREaHD i REDION IPFIRIGNISETOPhY] hiRan jpaRikasi V'rlﬁv@‘W) o#nd restinosis.
"Abnorfiaf BelN glawthoXdiss fRAsE t(ﬁahd $ncluaéd U‘Qreaﬂnbﬁrﬁaﬁ? geswth \6B Gefls, ®3th benign and

ations as sodi um

ar.maco
matign Sl s AR BRRLRT o B e T ERY o e ENeBR, 2l o5, can
bEhepteapatagaoringl cefl rgeanthnandt "hepecelifesative igordgr e dsegl interchangeably in
this appiRaRgUNds Wi th an aqueous sol ution containing the

desi red,  phar macol cce tabl e cations,
TR SR TRG (90 FoToy i TRbl e M5 b jFrbagsttuon, bt dfer
with repardftetfatdnyangamedtaof theidatomel opgres;sun @pacal tie particularethy term “enantiomers”

refers 1t'ol']ﬁl)ﬂ siBd0isd ﬁ% Mgﬁ{ﬁﬂatbéfe m)ﬁ(éd?) nrhan ble % rlﬁgr?rg!aée% C?f one another.

solutions o e 35 aci dic conp oun S esire
The teg T PO A 2SR Tt SEAEH PNt R bwwswatqf fggantiomers of a
particutal €orfigsind. t TigteBw I'didstedébmersy, 6l ya@tSr hand] feersSwItee raib®ship between a
pair ofas?ergo%oméa%t tgétgcrogph&e@e ?ogg'rl?dre %éa%fé?ﬂ.c"%% eﬁé %r}dgéié%{ halrSP images of one
anOtheénsure conpl et eness of reaction and maxi mum yi el ds of

t e Q&ﬁﬂdﬂﬁkﬂ; Bfi ﬂﬁ@'prégeﬁldld%ntlod fard B&:fUl ROFERMbAUERING QATHMiDRFg Raf activity.
base

Accordéq?,yt th?e comg{)tmsia are l{;gﬁ ngb %% p eﬁerﬁ ﬂ%arg&r%@ alr e(r%lt ﬁﬁﬁfﬁi% states associated
with abinpeeal ealigrowdif such @s £anger, blgreonin cdﬂnmtlmm\wﬁg&mﬂr @ntizednger agents.

such as hydrochloric 40 acid, hydrobrom ¢ acid,

sul furic aci nit aci, d hshor camd an

el Borighd Sith = ehlih (A6 ol SR RE R 5600 (e leciucura formuias
herein RCTEHIB2A0O 8OWOHOE B the 2Oink of etta@hm@taxﬁlt@ mpiglyedrcsubsgtitugnt to the core or
backbohdCHubtle. i ShcortBRAakilnCarffed codveRthi f &frhed strd®RI Morulae herein the

acid, pyruvic acid, oxalic acid, gl ycolic acid,

salicylic acid, a pyranosidyl acid, such as gl ucuroni €N
carbonaatoths oandgmbiadioumdj thiydrogeni dtomanare alogp prlktmyl rdexigtedCied,,

such as citric acid or tartaric acid, an am no acid,

such as aspartic aci glutamc acid, an aronmatic

acid, such as benzo 8l or cinnanm c acid, a

sul fonic acid, such~as pftoluenesulfonic 5 acid or
repres@ithamesyibfoomiaad ati d, or” t heegréseets alcclédeatyl arognticyve

C WQ a b e d

%E;(gy sﬁ#%a‘%nth@%egﬁm dﬂ&nﬁ&;f }néz%a\?ﬁ !aéy erg:t (%élgr%)trn Qélr'ﬁ% he The carbon-

carbonf bands gt the ¢amprunds oftoe @%Pfé '@J\fe“t'ﬂ“g'a?ﬁ ge lﬁ*ﬁ@'é‘ed @i ysing a solid line
— 4l I-ﬂﬁﬂ it |
( mg Qfghﬁglgé%u de o or? FI ne déa?t me)t J?EMI%/ed?fga:(]slonge@(}lr) deplet bon.ds
to asymygetiq E@boﬂ |AtAmst isafmeget tcé)k'ﬁ’l’?ﬁteeg‘abfa” sRAseiRB| eteregispraers (e.g. specific
enantionds, Uskema rgiRidics, &) &tshal esrbsrestorh e Th@iied O TRE UistSof eBteE B solid or dotted

wedgeéﬁ d%J %8&%@ t@&gmﬁ'{eg nggn at%)%s %W%h%’i%@c%}%qﬁgt{émy I,t]heesstereoisomer shown

is mea@&tﬁ]bwcg%’er It ds n@sSIbimtnhgmﬂmpﬁ@ndarﬂﬂ thepinprsitiery me coptaty more than one

asymrﬂeﬂl&r(ﬁﬂféh Gatga 1r§th6§t—f Edh%uﬁdsofﬁe&!%didﬂmsoﬁcﬁhr@ tdMBepict bonds to asymmetric
ron

cavor s B PSR o FRCBR 38551 E 2 e R e p B For oo
unlesssgiated otherwise, st isnotended dwt iye comopmindgk pf khedpriesent hieveatidn can exist as

enantidérfd abd @iadtER¥GRrk ¥as RBERALN SR mﬁﬂ?e@ttl%r@d?d Tﬁ@uesof@%hd line to depict
exi st in different crl¥st al or ynor forns,

al |

bonds i ORG" GPreFMMEHS FaRgN atPEIS i3 f %“f“h?fﬁh‘i Reerden A ‘B‘F use of a solid or
dotted tWeelgg tee gapirtt bomisetntdtiean aayminstpecarboreeltomerirmﬂea&merfw\pound is meant to
indicatk 'fh\é?ﬁtn'i)afr]e @fldg‘agte'ré'bmmﬁsqgﬁrelsé@t opi cal I y-1 abel ed conpounds

of e I nvention erein one or nore atoms isS

repl aced by an atom havi ng the sane atom c nunber, but

an atom c mass or nmass nunber different fromthe

atom ¢ mass or mass nunber usually found in nature.

Exan'pl es of i sot opes sw tabl e for | nclusion in the

o Y a1 o . o
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increased in vivo half-life or reduced dosage
requi renents, and hence nay be preferred in sone
wociongorssoances. Substitution with positron emAdT/IBI008/001952

i sotopes, such as 11C, 18F, 150 and 13N, can be usef ul

in Positron Enission Topogt&dphy (PET) studies for

exam ni ng substrate receptor occupancy. 30

! égrﬁvgpth%gll %thl cﬁl@g lf&dtggg; ggaﬂ%zﬁ@gtiothhﬁ‘ lh@y&%ﬁ 'eRQnt%r%Qrs include chiral
syntheRIF, Ham qﬁylt@tﬂ@g@lcgl mureggequrpot praregqiytiop jof {5\9 r@eg’@@g{.ﬁ@g for example, chiral

high p@@ﬁ]r@@@iﬁcﬁr@nétb@%ydﬂﬁlﬂl)l U@tdrnbﬁilgﬁrl the réSent2@: (0RB racemic precursor) may
reagent

be rea?tﬁg w%)r art ggacflg gctlv% rBP?‘Iu@?W % eexaén 8” %&#Lo@qg th%fcase where the
compogerh@mtwmsan@bldtcmbqﬂm@w an@oid ot basa sn@tyasuértar‘rb 1apid lont-plapnylethylamine.

The redittgPhRsERERATd Qﬁktur‘éoms bé | Qparads b?ets,%ﬂn%graw QWd/or fractional
harna%eut ormreco

crystalbjﬁa{lqrg ong obtéq té%ﬁ? ?sé%?césomeé%cogﬁ ag%gnﬁtcpréeggondmg plulre eqlantlomer(s)
by memrw:&ﬂ%bwmmsonefskrﬂé‘(en ithevaetnt Chinal eoppundsef éhe invention (and chiral precursors
theremt) 'Pn%@ @Q%U{aln%@‘nl éﬁaﬁfoﬂ%ﬁ&dlly Snr@ﬁ&HBFm Qélng?%hr&rﬁzﬁé&ra%etyplcally HPLC, on an

ound Presen I nvention and
asymnﬁﬁgr reaRewith é‘aF‘P*}‘ ea@@éﬁt"&ﬁ?‘%‘”%&f rd é‘wdfe?af tﬁﬂ"l GW'IV Pgptane or hexane,
contairtiigefedm @to JOrE@dpaddl SigEicatis fram 2 €20, tan0 irsmIdEd %tat en Blkylamine, typically
0 -ph t.] of,. .t % on
0.1% E%Eh"y'ﬁﬁ‘é'{ée?%%%?'ﬁm'é SS)lf ttﬁg ”&93?% réﬁf@fhat Iihgn Igﬁncgle@ rﬁg{ub btzremsomerlc
congloggratsrnayresseparated P genventionsl techpigyas; kpawn g’ffﬁ‘l’.ﬁﬁ’tsw'?d I8 the agt. See, e.g.
“StereddhémigPEoH @béd’kﬂCorﬁ;ﬁﬂchsaby BU. Elier(Wilsy)iNaivt Yo 1898 tAé disclosure of which is
rapeutic efficacy) of 40 at

: ef f
mcmp?%%@ﬁas gyggﬁﬁ%ﬁﬁ ?ﬁ?ae present invention (as an

abhereen ¢ampoeti @frhe) inveintidn eontaing an rtkery! WORIRAVRNE UGNBYeometric cis/trans
(or Zﬁ%ﬁh%@@%ﬁ@)@%here e c@RF&JﬁE%@Mﬁlh§ 3 é)’(aﬁHlbt @Pét@ or oxime group or an

rrers e S€E

aromaff e GUOBSI TERVE UBHIPMeGHR FoPls FABbT ALpHPTaER ndude ket
and erpl @olessIsn\ sifglé ban@otd mey exigitouere shanrdne typdeeof isomatism. Included within

the sccma%ﬁ‘ WQWéhﬂlo?\a‘Jre Qfﬁ@r@&?&ﬁe‘?@ ﬁeoméﬁ@lsmg gﬁd‘:%woh{égé forms of the inventive

carriers enplo be éither solid or |
°°mp°E’9<‘§rﬁ6‘F'élF'99 §?iP'PQﬂ‘"€5a?’F‘i'bé'|"§ "&}'%thaﬁﬁﬁ)é)@e ‘&R?FGE%‘" qng| rpixtures of one or
more tigg@édt CBltraagabmerp el be sepacaal by, conmgtivnal tachnijueawelt iepwn to those skilled

in the aﬂ %?Eka(fnsp?é; rcﬁjroﬁggartagf%/ elnh Ifrg%tlonaﬁ cEét%'TPAtn@ﬁ y i qUi d

oil, water and
tme cprRROUNGS 9f I“Er Prysent frventiop oAay e adginigieed @ oHedrugey Thus certain
derivative$ bﬁkﬁﬁpbhrmé-od EJJrﬁMIaCU) WH.dﬁané@aeasme aaﬁcepnaahad@wgw dcﬂnty themselves

h_as er stear at e | vee
can, wht]a eﬂglrjla reHci? Snr%a"g?éf’vc\? t on\éertvn\g )l(n 0 a chPoun|d|olfI ngrsn%eﬁ?a (I)yhavmg the desired

activityh {od iesaymie. dyyHydwetyti Fleavbge | Seab, derln%weg/arﬁﬂﬁfhaed {0l agt ‘prodyugs’. Prodrugs
can, f&rr@(alnEfée be Fdf'édu@&f b?dé’dléd P&ﬁppﬂfpnﬁéqmﬂitl&‘ﬂhﬁesnﬁ)éséh? iR @d€&mpound of

Formufg)@m} erd!

8er¥aé{1 Be! 8'5’\?2[‘?% thCF?, Slgrﬁqérhh‘lg Iﬁlrt g GRYE- %Slgreéiﬁgg &g Novel Delivery
Systen@e| it AAGS SlyimeodlunkSerle@r(T Hyuth rndMabtetla) and CBiomser§IME Carriers in Drug
Desigrf %F%myﬁ lf%d?‘i@(lj g B ﬂol:k%sﬁ%enéo (7 P(hQ(nPa‘&‘utf%Ql%gU&é?iba 1 the disclosures

ene
of Wh'%?@c'f‘?‘é@’?ted Qe@@nlpy §6qr ?’He\}'éme(‘fl %’t'feltf%ﬁ &o@p&@@pl&&p{ §eh prodrugs
include: Agee@ mblesy ifi tt@plddegihta, carokysit wcie fmﬂﬁbnabgvbdﬂtah @ther malety or an amide
moietyqlff p@géj gidan dﬁ%cg\}or fuM\djlgl:;El Bro%g?nd%ﬂ i &eaB&H g“?n %BEM ?Eﬂlr{?ﬁy or secondary
amino f%?"é‘?b@fouﬁﬂ Behar eemalep &f GPGEEF"éﬁm grogaspgrmk@owrh to thesford kill in the art.

See, ecy“ mtglneaf Pfdaru@s WH BofdyRsHdi(Bb&via, tgasy;h@ ndIds(WéQjﬂ@Blch is incorporated
mount. of S wey garrler m
fr

herein bg " eéef‘r]ce in. lilsl aﬁsguqosaéle r}gatyctertgltr)\o c{mpfunds ?f Formula (1) may

them5¢lva§f@cuasm¢dwg§rofptsemmqourldhef Forewaflat i on may be in the

f &I d?fhe%Yés'épb in@AtnSal Be prePirkd 8@baiNgNo FRNDE I&rowﬁtt&t'hbéeﬂaf skill in the
utl on or su aPens

ar. ExAPIRee g G IR QULE PPUOTEL GRS eENER Prodeen) fegeonte (such
carrier is used, the preparation may be in the form
of hard and soft gelatin capsule fornul ati ons. The
i nventive conpositions are prepared in unit-dosage
forn1appropr|ate for the nDde of adn1n|strat|on e.g.

o o o o, . NN T I
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Proper formul ation is dependent upon the route of

adm ni stration selected. For injection, the agents of
wd tveoecwagounds of the present invention may berCT/IB2008/001952

formul ated i nto aqueous solutions, preferably in 30

physi ol ogi cal |l y conpati ble btffers such as Hanks

solution, Ringer's solution, or physiological saline

as cl@&glge%oaté: of eﬁ@%@ﬁ!&%osahltrm%ét %@rlﬁr&[}?nzgﬁgeté’nﬁn thoxybenzoate),

rop riat arrier use

b'ca’b?’l@ b'P'dfaf?u P'&*ﬂ'fte,d)'tafga@hb%@ﬁettf Praife. §“HP%1 Geliaiearaiguy ﬁ@ﬁﬂﬁe camsylate,

carborlate, t tBloAdd, . daproate! alcamafenl %Fﬁf/@énatm dithee, C QERsHARS G&diYdrochloride,
t he

dihydrcgq%n;r)h ngéﬂejaltj e gg?tfe ed: s e D? @%8 €s l?r ; erés%ﬂgﬁr‘[\g%rmaf%fumar%e gluceptate,
glucongigc lglutaarats, egl;g:oumeabglg:otlmsagmoumogts thixyne-3%-dioate, hexylresorcinate,

hydraHaH\f\%nnJ{dPébrorﬁid@ gﬁ%ﬁyﬂloﬁt Sy dSxyb @R didB! sbisutyr&lE, aQ&ﬁi%nate lactate,
capsul es syrups, slUrries, suspensions

Iactoblgrlx?ée 't ﬁga e krgaqat? ofna@?tﬁ ql@@@t I'U’W Blﬁtea %Hjatgctmqtqfha%)hate methane-

sulfondts, e ahetblisulPitar rraomhydrogelnprmsaiw atmuweate, f capsyata) nepéthalane-1-sulfonate,
L d g ol c t Wit

naphtt{%%ne QQPllﬂJ\ngﬁi nrgt?éé%l o@?t%( a%xgla%( b%n%%%o (EMP&Q[@? %)gl!nﬁta ;Dantothenate

phenylagaiaies; mﬁgw}hu;yfng d)he%wmopmr@@eggqhﬂlgtet ﬁ!@psmtg/pygh%spb@te polygalacturonate

propar@&tﬂﬂlﬂét@spr@ﬂ‘)lbﬂe idkile, Swrépﬂbipﬂataubyrbiﬁétb e§allcyléte stearate, subacetate,
suberag r(:Sci:lréairtﬁ Ssu,llf:?]tg,lbt nggnat‘t? Ia%l eer Starirfjaé%rtgrgref:eu?ego:clsgt% tos I:a akene?hlodode and
ValeraﬂeaéftSose 40 sucrose, mannitol, or sor b| tol; and
Cehd éﬂn%ﬁn@rd?mﬁar &Eééﬁﬂﬁvenﬁlé}’f thﬁlxélrgmaﬁe i RS aﬁat &pshle of forming a wide
\/\gr 9.& (f 2009/ 016460 PCT/ I BZO / 0 19 %
variety 1 ?rgnt Cﬁi ts pvg{hayeglogs( é{}o&gﬁmlc g@daorlgﬁmc é\ﬁl such salts must be
pharmageliticallyosee ptdbledionadnpmistiidnetanipalsc @ lis Qjﬂemgalra@@dl pragtice to initially isolate
the coﬁ?&tme)oyfﬁ@tp@éle&%\)e%oﬂsﬂ%m e réé@t&o\ﬁ\fnlﬂulje@érar ﬁa*n%@ﬁ:célﬁ%ﬁ%cceptable salt

desired d|S|ntegrat|n agent s na%
and thar ST bSO e dPgP HpITeR pPRePTaRHTE Y g@%iment sith 2 @n*fn%reage"t and
subsequentty mnvedt thaldtert fer a8 S 8 phadricadichily prebgbla aicie. adBtiegest. The acid
additioff gglg%f 35 %%%Lc% glrﬁgs \éf JE Q ln%éjntlt)ﬁp%nebecp(?%}ab%gﬁ 1re§tf?1g trjfema§e compound with
a sub pq[ly] egph\&ale@qu%hoﬂt@p Qg&q{eﬁ,nppe@qjm ABFHH qpld |Dap 9Q,qeﬁyq soIvent medium or

in a syyié Gigbl(ﬂO B@venﬁ:%ﬁ@\omhet@eﬁiol orsdhayieit h}ﬂo& REapoftift &l the solvent, the desired
solid sglp g ngé tﬁ1m é’lersrllredI ! saﬁ can ggoqty reg p| %‘é& frgr[n soﬂjrﬂgn of the free base in an
i SR e oo es.

e org vent's
orgamm/gmbfyfaddmarxﬂpgmmt%mmaw Qi@mdldedd todhet f’f@éltl@fabl ets or

dm&s %orﬁ&ﬁhbéﬂ gSthéd te.resér@l aREdtibh @Rt bieMhcRlc it AatGfdaHré64fRAble %8 forming base
ons

sals wiih Karots BT A DO SRR B S DR P 5L 5158 St el gne alkall metalor
alkaline-parihuodal saltstenfl iparticdquiy Lthe sodvartiandaiotagsiina salts, These saits avgkll prepared by

convertisnat Mchnique€ a*l’ﬁéjchgﬁ“éma@é mear&fjseg ek ?é Qnt@ﬁ?gré%are the pharmaceutically
pl asticizer, such gl ycerol or sorbi

acceptghie hacei s ot LITNPBLoN ax R O PP A4S B T Mg Apigi compounds
of the ipresartdrmvebtione Suich Imoffi-tolxic ehiase samshnmsie [tiost @srved iomdeucs pharmacologically
acceptﬁﬁlg Qat%ﬁs as g&fuﬁh §t’ass?1mg§&urn lépcf hﬁ?rfletsﬁmsgtgh ts%|t§ ceinr be prepared by
nesi um st ear opti ona , Stabilizer
treating, e caurgpRondied;  acidite CAMPUPES AYBNE] AdPOse Sallioso Cowteinigy the desired
pharmsdd)ﬁ)@ﬁélg%cépﬁhb%ud:a‘tldﬁl Gnd th@hl ieCigporatibtf the agsuiiting tsb’lulQinHS dryness, preferably
under reg 3:efi preﬁg S tél{gzn]atnveg/ e¥may %soD cﬁ@jg&ﬁ&& ,ﬂ%{gﬁ)f"%rlgw?r a%a%c!hc solutions of the
acidic ¢Q§mpogmct§|anq_gleai§$|ﬂeﬁ pﬂ;@lrra@tal@ikogdﬁ)tggqjh% cang theg an;pg@gng the resulting solution

to dryne8H ih @Q'stﬁmfa ?fanﬁ;ér' Gg‘b@g’@ fﬂl'e‘&ﬁér@ééeoﬁmcﬂ‘_'&ﬁet Qﬁﬂtles of reagents are preferably
Ira

t
emplofE 81 4t PO PTB b TP G 4 AT e produt
Fi theaidvantives canatouchisi anbasenths alesined salt mpy ibapedpated dry,any lseitable method

availal§i® mptﬂé’ B4 Sforf %mﬁ@etr@a%ﬁé}{t df e frteQ bEQaewnFH' ﬁrslﬁ&bamé Qé(@ RbEHPAS hydrochloric
conveni ent | l'ivered in of

aci, BB bRISBC agﬁr%vuwraé e f”ﬁtaF'BfPhP?QS‘ﬁf"b?%%r‘hez'é‘a or 9 g ofgaic acid, such
a nebuliser, with the use of a suitable propell ant,
e.g., dichlorodifluoronethane, 20
trichl orof | uoronet hane, dichl orotetrafl uoroethane,
carbon d|0X|de or other SU|tabIe ‘gas. In the case of a

o o o o o N
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Phar maceutical fornulations for parenteral
adm ni stration include agqueous sol utions of the active
wofogonpaunds in water-sol uble form Additi onaddiyiB2008/001952
suspensions of the active agents nmay be prepared as
appropriate oily injection s#pensions. Suitable
|Ip0phI|IC solvents or vehicles include fatty oils
as ace?c aﬁld @al ?%% suF %f gcu? rm Sn%anCha%@eﬁl %ﬁct:% |c(jjrm:11|9mc(:e gmtr?hggr’uvnc acid, oxalic
acid, gﬂ@g@o@@d aamy@:aqldara Bxu@peldxshagtds syelyasc@wruEtnie erFbQE aalagtyyonic acid, an

alpha- ﬁ)hi?dxy a6l 838 @s LR 6dSEH esatiy a8d, %%.@&w@ RBEPEs a@éﬁlla aa.a or glutamic
SQr ol

acid, aaﬂ'(?r?ﬁT 8%%9 bgléﬁgggﬂizﬁlé%gllp lé)ﬁ lc:lﬁ(ga)?m%fag% ac%?[?rg? HC|%,§U()§1 as p-toluenesulfonlc
acid orsafhanadlifenis tadhiol thedikes or agents that increase the
Sﬁ'tﬁ@h&énﬁ.é’e n}p'bnrﬁj is %FB@U ntﬂé d&s‘?re@lsglpWay Pé {JFeIBQred by any suitable method,

prepar ation Concent r at ed 1 ONns
for exaprie tiegimepkpithe firg a%fet“f't(}@n RIS q_\glﬂrgamgybqg% 45N 98 R &mine (primary,
secondapy on tbdiary); @naitkail metaDiydrbkidd oaalkaling asrthremstaltiyaioride, ce t@. like. lllustrative
VA

exampﬁe‘%%‘ fsJé ?‘Hﬁﬁg?ﬁgﬁﬂg&r d&g Y@%g% “%{EEQ gBrﬁ r% ac'idgogl%g a! &Qm%gnd arginine,
ammogjp EIEVREY, PePPRGANY. GR tedirvantnss. ang %@'Cfaﬂ\"}‘?ﬁi %%as pierigline, morpholine and
piperagl@d) @hd Iﬁ{o@;@aﬁ:%blltdi’dferlvecﬂalﬁ‘dm b6 En, *akciumg pdtedsian, atdghEsuniTyanganese, iron,

rbei ca% o St ed?gh WO 2009/ 016460 PCT/ | B2008/ 001952
CoPPer, 3%, " A "{f or exanpl e, subcutaneously or

i mtthexnapeci bggnits/thatcare bafids, ittis unrdgsstaod &y thase elgliddon theTantihat the inventive
compolRds, a%éhm%altst hs &&mm%t é'F?éfal Bepdihdipiieiorfs, Wi bfwhich are intended

sujita 0 or h rmterlals(for
t0 e iRl seopEd sl YogHon SO BReEd ST U e o1 1) or

i Dime ipxattiomajeo nesd%§otqprcalaga®tearcpmgd>tylds of théIngention, wherein one or more
atomsqseFép}é@ed M)E%n atotrpﬁav%qwlsﬁne gomft rﬁﬂﬁ{el’ gﬂ{ ¥n %g:ltﬁ&p;rﬁss or mass number

armaceuti cal carrier f
d'ﬁere@:l(;'i?ﬁbll]?l a@mf%“aés é’bmgssé'ﬁ'm?%rrﬂsugv&”@ﬂf%qﬁ? [ lg)quw)lea&f] fgtppes suitable for
inclusio Mothe kcompounas efpibé atverstion fireiia idotopes wiltyeirogeh,sstich e ’H and *H, carbon,
such a%r g?mse a%ghyém({hk\}g%dsuct?gs %‘I’%@Hﬁnep téé‘(‘,‘ch(:“a B |08ﬂe SQIN 8RB gng 129
% co-sol ven i/P 2
mtroge@ofsqpp,a@n 15"“131)/6‘l QfYgeh E¥FAS o COCPIGPd @%)WSPthF'S tSH@h as P, and sulfur,

such 23078 p@ér&l’n iSabdi c’i\ﬂﬂi RBdledPEIMPB i3 F &e&@entﬂiﬁdfoﬁE%ﬁMé/ those incorporating a
ene

radloaép)lg f(ﬁ?p}é g{eh g%ef%{l m.l.d{tégs%g%orggu gs'g g etlﬁ ue glstJ getlot*nv?gﬁhe \H\e radioactive
otopesolitieh. 15, BRXarent 1 8. arepariorlwvausBHg ety perpoterin wigwed! their ease of

|ncorp§r§ildf|1t dri@Nead h’héan@ %f 8&136{@5“ Sﬁbﬁﬁﬁ‘dﬁ \dlltrﬁﬁéélv\éﬁ%oﬂwé’sr SRR @BidButerium, 2H,
i tsel roauces ow. to

an
may 155k SEP0 IR EoinAPUERSR [HINITHEM TERET Araei Flagiiupfor example
increasedll inevivo byifiife ror meducke desdge abduremants.eandiherveunay be preferred in some
circumgﬁﬁdersoébﬁgﬁtu'u&?wnﬁpdogﬁbd %&Mmaﬁgtob&( k&dnta¥ ', ™®F, 0 and "N, can be useful in

aracteristics ernore I dentity of the
Positrond=raigiianetapograriydRe hrsiudieg jrr BranalRg %{?St’?t%feC%Bé%’rPﬁF‘é’ancy
otsb@pichigvatierdi @nmppurinef thelimentiinr §zmCgenatally roeyprogaress ¢ conventional

technn%ﬁ?q(ﬁ‘?rﬂw {Bfthd%Q' |T°f<=91r F%eearﬁgr;bytpb&egsreggahél&%ﬁ itozf?\ogg described herein, using

ene
an ap%%'é@ni%ﬁwoallvéa%cyﬁeqeg ifakice ef fenos-Ighsied aeagpntaterwise employed.
g h'NéJ &dmpo@nds of il Q(Usleﬁty hvelaydnrrﬁéy Kiz&ﬁﬁ;ula@éﬂintob’ﬁar@ié@@dﬂcal compositions as
s or S ac chari

descri%e ? r'%“é é” Bj? P8 atceu 8?' fgtsm r%%lgn%abfu% he é’l(ll%? arpsa]g as being suitable.

Pharmigelitienh h@bpqsltlplrrﬁa¢frﬂm:lemnn@a¢on@u$m@ thﬁCBQGWE§||Ytﬁ§feCté’ﬁ}§F‘®y@d>f at least one

compduhweﬁﬁérﬁes@mvm ﬂ@a][ﬁsneatr ﬁma‘ﬁﬂé&éﬂtuc‘émﬁé&é&%l@éarﬁ&'of NiRbat.
rrirers 0

S C
o TORTE" Do Aok $h oh RS BLIRI TN Pl IEigp gl gompositn of the
inventioe i€ aphipisedd @l 4 soitale fosmmnbw pepatedeby coostinirgf agherapestically effective

amourjr'tg)é' GiFaY m@Htﬁatﬁ? é&lﬁatﬁg)ﬁr %hmﬁﬂwé‘érﬁo&ft efMRIE to achieve therapeutlc efficacy) of
Addi'ti ona npound d I'1vered 20 usi

ng
at leagt §’U§t%ﬂ"??@!:!Xdr & e‘B%epf%-%E é}¥F“t§Uciﬁ"‘sa§” s"’éfﬁepé'}gﬁ"é’éﬁdf)ew't“ one or more
matrices of solid hydrophobic polyners containing the
t herapeutic agent. Various sustained-rel ease nmaterials
have been established and are known by those skilled
|n the art. Sustalned release capsules may, depending

o e o oy o o
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30 additives or excipients such as Gelucire(r),

Capryol (r), Labrafil(r), Labrasol(r), Lauroglycol(r),
wdPloos/oleso), Peceol (r) Transcutol (r) and the |rdueBI®g/001952

be used. Further, the pharmaceutical conposition may

be incorporated into a skin-patch for delivery of the

drug directly onto the skin. It will be appreciated
pharmg&%{lcaﬁ h@m%ﬁfe"ﬁ%'megso%g:gcoéy be sgl?c?&le g% etx%&plg h*n?m dlllllentS excipients and

auxiliagesethat fagditaigypraegssing pr@e Priive q:q;nmoarpdsgr@ﬁﬁ*gg p@l,pbwmaceuncal preparations.

f (FﬁéTMaﬂlh&féutldah&rrrHP:ﬂ@mﬂByeadﬁﬁyrﬂeséitﬁéltsbﬂfbr ligindl Eﬂ#ﬂ lary solid carriers are
Cul a Seas

scoskybieS8 Bl S, R oar ety TRRGIAD ORI iAo and the ke
Exemplary diguid sarriersrere sgrue. peanvti eioliMe oih watex ged ithee fikeal Siddlardy. the inventive

comszFﬁBn@nﬁﬂ/Vﬁtfhdéofm@-Hé]Q/ réﬁ)ﬁm%ﬁ@l@égeafnateﬁ:ﬂt M&Sﬁh iHORAARS such as glyceryl

Iven naiti
monosigae, oL BRI ieaitle GRBRST 1 P PUBISBIIagRREyRoPyImetnyiceliose,
methylegtiaoylett ov thé like Fathemaadiives of efdfidertsomap betadd€Dd ambieke the desired
formulngon?)‘r”cg)\értl\QQ' 9(9 r‘r‘n\ﬁlé I'b &%&5&%%@56%%?95%%% Lraﬁrgﬁﬁt(%?ucﬁé or the like, or

riate I'nterva
formulpi@rppmgmgdggg@(y-megrylopquﬁb,Pﬁso(upg)pylplp@lycol) or PEG (polyethyleneglycol),
may thﬂﬂe’mC@Mﬂldlr@%H senacolripleaible ahdt Qrotddisahdtiod migbiehts @rom light, moisture and

oxndatBﬁ %‘Ql‘ag/q)te ad@ %; aner{TPrXpé?ﬂ@ra%{a&su% forﬁwlgfm und of the

|nvén or solvate thereof, in an
aiﬁﬁﬁﬂhd Gﬁff'a'b@UtseQGh(?r@relPéfa&%bQﬁn beptablgtedpplaced ip radiﬂf%t@@a‘!” capsule in

powdet @r P8let RrbeUbrmkaQfto MirochE of roeéngabgme ahtbuRboftRlicdB&Hdr may vary, but
abaut

50 nm, : .
senera gt P apob L Ot it s T ouhe P i D8 Prgeplor ey bo i he
form cbyup. eb@Bianysofiogelatis chpsyin, alediatinj&tableosaion br $60ensipn imen ampoule or

vial or nBﬁ’ %@Qwﬁqu%@asﬁ@s%ﬁ ﬁ‘Q%Hh-s"—bQ@ BRHrierAdigeli 8 ?Jekﬂrati&nhﬁay be in the form
ceut] cal %en%cce tab e formul ati ons, o

of harg Iag% gqlﬂ\r)é:ﬁ{)? E’B?lt gllnenméentl&%mfﬁlao%f arg ﬁéepared in unit-dosage
form appregiait foi they ente ofra,deStrancmaé t. parensandl vadre! adhitistrafign. i N an
aFﬂ? U&Eln s%ee\m&tsogbé d%é"%?nﬁ 9:\ saﬁlgpé‘!:on%um (‘!\’0 t/ﬂe ;Qésé‘nf |9\V@nt|on may be

~about W t 0 about W aor from about
dissolved dn,gn WGW"“%} of ap Pfﬂ?f“ﬁﬁbﬂ?’ggn'wwb/ost"if‘ aFoe M?@'W'?/\Pquucc'”'c acid
or citri© beidl.r 1 Bsalbigel saltlfornis Wi dvailableOtihie adént wiaywle dizsolfadama adidble co-solvent or

comblr}a%ow \éf/co %avén?s atB(léEPI%Q %M é’ﬁpi{gbk;r Q:g 58|9{ﬂ?s° Lﬁ{lﬁtﬁe ogl?othglﬁé)ropylene glycol,

polyetlméena@iv\c@h@@ eqoéyélorb@ie &0, Qiﬁ?ﬁfmﬁndstl]? f'@r'n ﬁg\cﬁat@ﬁp@ﬁdﬁm% fom 0 to 60% of

the to@Ediurgd. OM &n e)‘ﬁéki‘dlhrﬁ%mﬁod'lrbl&ﬁna c@‘h&chuﬂﬂ oﬂltrfél’kﬁeébht ﬁh$erﬂiarﬁ fis dissolved in
of a har maceut.l cce

DMSOO%{V dll? \g éh \gatar heé cHrlné PP H’%g a go gvg yn t[*u(g}é)r L? s?l t% o?a salt form of the

active ghggedienign areemnonmate@qwcelq vehigle such a5 wFlebydsatrnicalifierny ﬂyxtrose solution.

S IF’I'chler foPmdi&tRn a8 HepMnhdnt WREHE EHat l@ﬁ‘l@ df @@hm‘?@trﬁﬁbn@%ﬁ@%@t HoP injection, the
oundsggf t he F)resent ention,

agerts o e OTPAIS AP EUESE PUETIOR BTGP HETURSD PR galiogsprferably i
physicldgialtyuatneatibif buffers sgchgsHankpslutida \Rindeds solutiamior physiological saline buffer.
) t

For trz{(n@r% mﬁo@%l%nﬁ#ﬁrgtlénr g?ﬁe?rgntlg ﬁgﬁ’t’b&laﬁé io tﬁs.t,1 Bérﬁﬁrﬁo‘ﬁ'grp{é}ngbnaté@gaarﬁ used in the
form“'B'é’”dét‘%ﬂr‘?ﬁ”ﬁtéﬁﬂ“Svﬁ'? ama"tahmw@ LY G ment ation. This

| Fesrhl amiradtaton, eleadodolitisacane Harehufatd Hyhm@mibhewgtthe Bétive compounds
with pﬁ;rmggéa%aqﬁ‘pcc%?akle %59 )ré\nﬁsﬁclné\pré EI tﬁ?QHHEuCh %Qnerspgrﬁlﬁ@ {hd c&npounds of the
inventigRdA bR fomulqiect@mt‘gglgtﬁcpu@f dqag@es;:@a}pﬁyjpsahqqlqs gelg $yryay. |shjgaas suspensions

and th@hlﬁb\/ ®r ofl m@esﬁ@ﬂ by eDéubfe@i 16 Bk Gehtb@® Brtkmadelfal prépfdtbRcior &8I use can be
reat|

obtalnﬁ1 ugn%tSHpogeXC{pheg[ Qb?ﬁjg?”ﬁjé{ﬁ v\gtécq\e S?tgmﬁjrﬁ;r?déeng gﬁgrg opp onaﬁ)y grinding the
resulting) olixtLae, rggd pmeesaingt thé imiiture @f granulesraften aliding euitable auxnllarles if desired, to

obtamh?ﬂé&g?g'g}algé@'éyreé hepivle exipbnRi hbiide¥ YindtCdukn a§l s%drﬁﬂﬁd’udmg lactose,
S

sucros(euﬁlapmto\ alh@x}/ E'ghl??@? c@@%eﬁ%%%{@? Eaxa&pﬁagon ar c wheat starch, rice
pancreati c cancer, skin cancer, 25 cancer of the head
or neck, cutaneous or intraocular nmel anoma, ovari an
cancer, colon cancer, rectal cancer, cancer of the
anal reglon stonach cancer gastr0|ntest|na

. o o o o o o T o
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cancer of the penis, prostate cancer, testicular
cancer, chronic or acute | eukem a, chronic nyeloid
wd mukeris@, | ynphocytic | ynphomas, cancer of thaT/1B2008/001952
bl adder, cancer of the Ki dne$/ or ureter, renal cell
carci nonm, carcinona of the tenal pel vis, neopl asns of
the central nervous system (CNS), primary CNS
starchI Y;SH?J?Q ntgl’g r%ﬂon?é’légqgk%ﬂf u?nelt W&@U@se Smyngélyp%yl%eﬁ\%%ﬁlﬁme sodium
Cafboﬁ@?@ﬂ@%‘ébﬁ‘? @&IPO'M‘GWMFO"C’Q@ ( VIB’I) aHd’@F'fqgaﬁ'éeiegfﬁﬁmﬂ fgggfsemay be added,

such aW@EQlﬁﬁed ﬁbﬁ@lhﬂlbgﬂr&@&fecééb@ @algﬁlc@bi@%ﬂé QQﬂiﬁereof such as sodium alginate.
I natl on

oP ey e5tEt S oD OO TS BeS o hRRBaisoaepEneS Beer soltons
may be hgedpwhiste may opiipealtyi contain lsemeeabine polidny pireidand, €arbenol gahgpolyethylene

glycol, Cé?Hafb? litdnNRChifoxiad Qacqﬁg}l—@lutlof="Fs'5t "Hn@ rsuﬁ&blé Reyahieadivehts R Cs’élvent mixtures.
Dyestt?fﬁ &ar %larger?tfa B‘%? Ejﬁ a&?egtt% W&é‘ﬂﬁ%%ﬂ c&?gceegpgt%g? O éqeegﬁatlon or ?o characterize

differeatnmeinatohs bheetive apasty. or ureter, renal cell carcinoms,

C aﬁé\finQQéWCa(P[)rebg}@tlo\A@ﬂ%pw b%]téﬁ &afﬁélﬁa@%gﬁfl%%ﬁ% mad%%f gelatin, as

rena I'vis, neopl asns e central nervous syst
well ag @qsﬁealﬁgrqaﬁ%\*le}; r@(é 9 H‘(‘ﬁ'i‘ﬁ qlﬂ)sﬁmﬁ.oqyﬁh LS g@cerelfﬁﬁcp{gl% The push-fit

capsulSQbmﬁborﬁa(rh shel a0t0d Migredienta it adrbixtoat witmfillefs suth a3rladt@see biaflers such as

starche %nBBF ﬁz%ﬁéaﬂ% &%n rt§|c Jrr}n%ﬂ&tlm rste]%Fgﬂtp dénge%tloﬂ%lldt Igfgblllzers In soft

Inventl
capsulggﬁl@q;actl(/mr@ mahge gt§§_o@)ed op iesPragdeddm aviaple Ilg@p%ﬁuch as fatty oils, liquid

paraffi€, 2t Gigliid pb@@thﬁénngamer JIn @adifoR ! st@iﬁlhzbl‘semé\flsé adl®Qi QI foulafions for oral
t he

admmn&traﬂ%n rsgouk? Iti)e ng?]ages ngli)lgr%or SL{CP\ %dn}lrhstrfap 5n9990r guccal administration, the

compoisitignsrindydaket thefora attablets or lezengest ferthufatagiin mmgnt@aﬁ eanner.

( m%mlﬁl%ﬂorﬁgrﬂasm@\bab ﬁ‘aﬂalgtﬂﬂcfﬁé acorﬁ%&lﬁs foR &€ hecording to the present
al cancer ohe or nore of t

et g R CRFers P B B GBS ey grosgapir om prossrzed
packs met reochebslaed altinotheabisecadf| a gstmablh popellabeniegn dichlorodifluoromethane,
trlchlorBﬁL%Irdrf\e%aQ\E' h &I&geﬁ?ﬁ&oeth% bé}ﬁcgnu(%% or%er @Eﬂable' d&t ?rdthe case of a

, psoriasls rostatic hypertrophy
pressupigah 4275 (G CORAPE TR HEICGIPTARE P RS (207ed el Ricmetered amount
Capsufe@ranﬁ leartidgesbofgelatinofbr adeniorameihhatee|dr irguffiaohandithe likenmegl be formulated
contaN@H & v&%mfx o?ﬁw%fcérqﬁ&mh Shefl Ed?tgblé BO\Mr QaJEBs'GUPPLS léao{erﬁ? Ufdlch.
conpound o esent 1nve
SE'PQ/Q‘P'EPQUHQ*? €6 et ’i‘?ﬁ‘ﬁ“'qt@ @Ffpé(?mefﬁé aidf‘i“"ﬂsl"é%m iy injection, e g., by bolus

injectichin @6r‘mhod§seﬁfh51@f CFM*rhulétl’cbn@fbﬁh]eBtﬂinlrﬁHy Baf ptré'tseﬁ!éd anriit-dos&gerform, e.g., in

ampo ?e%er} S8l te otsed frlom th i chedconsé Sé crpnto%ﬁil § may take such
POYRHIM R (5 90SE | RUPLESnY g’bﬁ AR et*aboel FLELSTgE may

forms B Sesperdiansi spiptiams ergnadsians in gilyoawakugons velticless land imag regntain formulatory

agentsCRibh aé:é{.@b&dlnahét@dlltzﬁb %nd/&'rh?s}.’)gf%ﬁg a&é?ﬁ’@' sonerase

aEFerglsaeuggal fo&:ytllattogg fo&gare EaF cﬁrﬁ ﬁlﬁggrnclgﬂ%équeous solutions of the active
compoands inavedersglebls .formn  Advugioeatip.oslispewionoHf thhectivecments may be prepared as
approdn@féed"lgl |r‘ﬁ’&tl$m§us§&§s’ion§s u@Qﬁab@Q%BﬁhllHSS%geﬁtQ OPOéHIéPé%CIFIéI% fatty oils such as

onpound present invention and
Sesamﬁr?élr ?fa%’@‘ﬂ?‘i’ccféw %%‘hﬁ%i%’?t ush &8s glwlcaiealar Halyesrides. or lppsomes. Aqueous
injectidin$uspersiogs OB esiakh Agstatces krhanaﬁ:eeasm IHebvisoosity ¢fathe lsugpassion, such as

sodlun]\ Qgébg)gin%@yprcﬂ%k)g% Q)rlg %Ftolpr bh{?t{l:auf rtﬁg %B{p%gsnﬁfnway also contain

rs
suitablg stabilizgse gr agenty that inopgass the mlublu;y gf7tge gggpc(upgs, tocgllow fqf ¢he preparation of
h|gh|yN§ﬁceM§®d solufiéHsi - angi ogene3| s agents, include but are

herBat%v t qﬁie 5 ! f_:\;%re];q% bm? Ot?egin p%%gﬁc?rrﬁ\ﬁ?rbcopgt létlon \\%.I:.t&ﬁﬁuﬁable vehicle,
e-9-8t¢rﬂ¢ﬂ>){§¢g€01ﬁ§e wateﬁzeforﬂwsbl tors, IGFIR inhibitors, COX-1I
( GYSddmeX RO BERuIAtlohs Hé&@hﬂébta%\ié; thywmgounds of the present invention may also

ve. 1o 55 TBRTY BEPUEIBna Qb ORI (omualons PP, papsiered by
VEGF inhibitors, include for exanple, Avastin

(bevaci zunab), an anti-VEG- nonoclonal antibody of
Genent ech, Inc. of South San Franci sco, California.
Addi ti onal VEGF i nhi bi tors | ncI ude CP 547,632 (Pfizer

N A 5™ I Va —r~n N A™ A
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VEGF i nhibitors useful in the practice of the present

i nvention are described in US Patent No. 6,534,524
woeno/6162@5, 764, bot h of which are incorporat edpgmBRision19s2

entirety for all purposes. Additional 35 VEG-

i nhibitors are described in;3%3or exanple in WO

99/ 24440, in WD 95/21613, WD 99/61422, U.S. Patent

implan tlgrﬁo’ﬁf?ﬁgxggggoéag,f éﬁg’oéglylggt r§ra ngéu‘];aglg) %é%sﬁ@égcygi{\jgﬁt{on. Thus, for
examps, (5 cODPOUNYONGS) be) SouIatet vt S8 PolNDeds Pp ABdigehopio materials (fo
examp%?)/a54|09|3u13|mn%/ a@é?éb%le o or |&9é)€bﬁ§r@5. resi0lor\¥9 sB&Hridig43ilble derivatives,

or e, B4 Ay AR A G0 SR Eofns 1 2 o
solvenOg)stem @nmanSIamgwagleemoaolc@nwemn@urfmarm@elvai@rmlmlﬂe arganic polymer, and

an aqdeBl¢ FidsBi e cd- Eb'l\lehfj%egxemayzgé g %Bmo%ol@&ﬁt@ stem VPD |s a solutlon of 3%
I ne,

AN A VUK SCOR e (T M e o R
300, nkeete|upnto diolusglialabsaluie ethakalaiThe WAL eocsotveah systeomnhiRTa 5 entains VPD
dllutedt H‘%r\ﬁﬂi %%tr@é@t fnp\R/Q(lenl EQE@B' Venigd 9ol ﬁ/elﬁ h@’steﬁpﬁlsgﬁves hydrophobic

in conblnation Wt e compoun gr esen
compqgnqlq,]\v-*élngndolﬁekf APAYRSE '%ﬁr'ﬁmwg SYﬂ‘enﬁ'ﬁ édré'ﬂ'ﬂ/"ﬁ@”f P&y %@9‘?“'0"3 of a co-
solvenp lspdterh Mmdyr Bé ShiedbBs eariet dwitholiti Béstroyisg @ sblusility e plogitity characteristics.

Furthehxgrg %é’]ﬁ%ﬁa}'@ﬁ% cg-@%%t c&rﬂgﬁq%jt% gqgay %g\/l ger\]rfég m%o%aﬁt@e i othetr low-toxicity non-

polar syrfagtants7may be ussd ipstaad of Pgyspoptes3B theLjrastlonF%qeémpolyethylene glycol may be

varied SotB&SsisbéthpatiBleSpolynadre Mtay GeSi8dAdolyetylete glydbi€8Y. polyvinyl pyrrolidone; and
and U. S. Patent

6,071, 935; U S, Patent 495 564 . S.
otver SR8 3 Py accligRs pif b Pbs UG B8oRf S pagan

6 AleTaatiBdlR: ot delivedQERmMsUfoB. hy2®PBoicl pbaTBceipal hcapfpounds may be
emplojdde prQ&ﬁrQa@,'aHQ eRa@kiBRY are mnﬂﬁgrﬁﬂés é\‘%'l\)eﬁﬁ\kh@l@§ ofl Garriers for hydrophobic

cor por at ed erence |
crugs oI Dot oo feef o oty ey ged. ltiapispsualy at the
cost ot gJeatérdencmylldse kaothe tbxicmaituné ef DIMSO o Aabitigretiye e @pPbursiatmayrbe delivered
using BURsiafmdl 'ré?é?as@ USVQ%S S0 ég%ﬂjgrnégﬂe Wﬁ%@/ 2843 %ydr&;ﬁ\%blc polymers

contents of arelncorporate in their “entirety
contaifing thgpperw%gg;@t parqug SpElangsIeleass ﬁﬁfeﬂ?lﬁ G basd| qgipdlished and are

knownFB‘yItlsté skillddRn Ghe3rd Sustamdd- 386 3anlifes ang, cﬂeIpSndlrﬁgairi their ddemical nature,
releas«L‘(:> {hg Siq'l &qd& méé% L? to> \)ep@&%%9 F%é;%ﬁ in or‘lo‘tﬁé% %Z fal nature and the

exo ItsS Sa use

b'O'OQ'F?iétih”'z%Pf &e E‘Pfapﬁé'cpﬁeé%e@htaqdrﬁ'vf@ﬁtﬁtféﬁg'aﬁ" é°'de§t?I"o§té@"2iah°n may be
empmME Pat ent No. 5, 608, 082 whi ch |s |ncorporat ed inits

llg]I rﬁ r%aceu a?c m@ Siti oselsso m y %g’e %lﬁlt# Cl;ogél Ipr|1ase carriers or
OI‘SV\%] P] e USGCF on unc |on V\/I?h

excipl@tﬁﬂ@gmagfers qurepm;plgntq may gﬁgjd@ﬁgﬁ(ﬁ@m\fpmgmt in the bloavallablllty of poorly

soluble,C SEidnﬁHb% 8 'sﬁéH 5@fs Bﬁ%&ip&ntsﬂﬁél&&%a@ﬁ%l@ calcium phosphate,
Xi

sugars, SEi5hTS B3y SN ER GoRIT, A9 OURD Uk gweoyangals e Furhermore.
additive§ @6 &xcipiEnts Hach Bex@elmre®alaaewd®t bhpbrafi@r dsloasd®, Muooglycol®, Plurol®,
Peceo@ ﬁ&?s%@tﬁl@@nd tt%mkg l?hé} be
yl-2- 4-d|rrethl hen )-1-
ﬁurgﬁ[ ftl}%w?meﬁﬁ%tﬁl opmfoqj;Oﬁﬂarydqeéncorporated into a skin patch for delivery of the
drug dﬁeo@yler&bhva)syuphenyl ) - 4- net hyl - 1- (4- sul f anoyl phenyl ) -1

S é%lrsl%zég teci tegﬁhdé’t the‘la-g alsc%gage§ o?@)Z%g%ﬁVJr t%g?r\@?ntlgﬂ_@%aiy according to

coxl a (etoricoxi
the paﬁ'ﬁ‘H?rkﬁg?’Hrbé'”QP%ad [ii2 @é’lt'@}’é%GomPPSUOSfor’P'dF‘éﬁtth%ﬁﬁel & agmigisigation, and the

partlcdlé$ sté) Oost) bAS @I%Zas’énﬁblr{dstr% PHAS Gkifled tnhie %&nﬁsﬂfgt é‘on@éntlonal dosage-

determmartlgbtéeglg in \ilew%‘ftlgeg?oxp or a;(jg%tﬁ_go(sélgﬁ(grﬂ Pgﬁ%‘?‘gh%}’ a ce n%m optlmal dosages
for a giyge met of sonditibrsc dnor Ua(asinmstﬁaore @0 exgMplBY 481§ dgsagenerally employed will be
from a¥&lt @0 9Xd &boﬁMOﬁO 3 %bocghwelg'ﬁt G c8Urdds of RrREREANEPeated at appropriate
o J: S Patent No. 8). deracoxib (U.S. Patent

inteval. 5, 521, 207) SD-8381 (U.S. Patent No. 6,034, 256,

Exanpl e 175), ABT-963 (WD 2002/ 24719), rofecoxib (CAS

No. 162011-90-7), MK-663 (or etoricoxib) as disclosed

in WD 1998/ 03484, COX-189 30 (Lum racoxib) as

di scl osed in WD 1999/11605, BMs-347070 (U.S. Patent

NOOA NN ST AN AR IS 2NN I NN N A PN NAI™rN A A ~\ PN~ o O ~NN N




10

15

20

25

30

35

[1), resulting in |lower |evels of prostaglandins,
i nclude but are not limted to the foll ow ng,
wdSabseleadoe (Ami gesic), Diflunisal (Dol obid), Hdusraienss:
(Mtrin), Ketoprofen (Orudis), Nabunetone (Rel afen),
Pi roxi cam (Fel dene), Naproxe?® { Al eve, Naprosyn),
Di cl of enac (Voltaren), I|ndonethacin (Indoci n)

S
Eté%‘leﬁrétjre Q%e?thnéTcgéﬂceu-lgl Oarcg%)g;?b;]e fg@yéa??rbs c?qa.rl ( nt0 n\jeng% dnay contain a
compoxm)j cloth® ipresent dmventidne pre palt qp@o[g@gQM@g_@AJe@n amount of about 10 mg to about
2000 H?&U HER QB8 A0 kP8 abo G500 B & ke 266315 rhddi dBblitofo80 mg, or from about

10 ma RS LB For UL RS hab SO R atap A ot 500 mg or

from abautrb0 tecbpatrHe0 rigesrdoim abdairge mgdo alehf®mgsed i n
Cﬁfmt'idﬂﬁly' 8 prﬁrﬁc&t@é?l?@@ééggblgfforﬁwnlgtlé?xrs%?fﬁ@tprés@?'(tqmeh% may contain a

armaceut 1 cal conpositions discl osed herein .
CompOLIL PLTE PESGER INYETIGEH PR SHLHICIVAE NRdsln JGRTGURY (PG abowg 0.5 wiwss to
about 9% WIvZ edn @rom) gboliat @AW/ to aiolitods wivko, or frédblabduf 4, w/@B to about 75 w/w%, or

o oEARSTRFEY 48] 7 b S R S Pt 0w

to aboyt KRném’%| nc. and Abgem X Inc.), HR3 ( Cuban

GoNeEEdMPROAS of |tr§b°pr&€6nt ROShtes of tXis\6e 68Vdtes Mbreof, may be administered to a
mamn%[ lg?lg |ﬁ8 fgtflﬂr:ea V%l"(? %IITP ﬁtﬁ‘l (%:UEQ?QSI :r’}lETT?r%(?nf f)té% alone or as part of a
pharm@degtiatsad@episié élfmdetwhn‘imcy adgay twioerb |dﬁ1attfnr9¢1§me$1% d@)of)r four times a day,
oreve:?h%?eerfeﬁﬁéhuyEGFf i nhibitors include Iressa, Erbitux,

dbae el pripriaRl e Glpetarerenr B crper ip PRcepRapes o e present

inventibm hineopdriinutar pnariaadeBical fooaydtion, the ddsabe,tapd he rsurdler afsdoses given per day
toa mﬁmZIzréqlmnf? S(JEF( fr entlaﬂ& al) hogas Jv%@th@ckmécﬁdemf gne of ordinary skill in the

rceptln trast uzunab Genent ech

art and Gap b deterpipagyjthogtenduerxperimanalien- Genent ech Inc. ),
TNﬂs nbéntiprl alse delates Ve méhod Gor tid tosathent bf Bbnormal cell growth in @ mammal,

includi Er&l@n's ﬂ%éd %ﬁ%@ ZATd G\%Efé@@rgﬁfﬂﬁzdf %g%)rgf)&]ﬁﬁ Oﬁ{ﬁg Formula (1),

as def ab%p awsadyoa%\@ theiegfi thaé)s effpqtivesin Fraatnpiahgorel cell grawth.

Deirghe @aiBddimar o thiégndﬂ’c_oﬁzﬁél @bhoknat BEICGrdwiR .sadah«teka aRudrigesL® hot limited to,
er

mesotl%«'%grgg,raq,egﬁobf%%t(helpa?c anfng Illa%acgu Ei Osrrl]n‘ﬁ’ ryél‘ f\?lgal (J(;allryrlggls tumor, a primary or
secondary braincitino &ing isargee (NIGLE 2nst $BEA me(cameveqagcrteytmcﬁancer skin cancer,
cancerMsfnthé: héada&dnéﬁa:uteﬁeo@sogr lﬁﬂo@tmﬁ'xmabnﬁfn@%e&tah%h&rl &fioh cancer, rectal

ons
canceip B P 2P oo SRR e . eI R SoF oyt and duodenal)
breastidemoee ptering cahadt; dB&nonERxf iz4alippidn tubBcEiGRpma bERS erdwchetrium, carcinoma
of thec&tml r@f'dn‘%ﬂ% &fhﬁé %@%Péa%u%n‘aegf m@nvu%btpi %&@Wease cancer of the

i nhi bitors I ncl 1033
esophagyst cangerat éf‘eciﬂﬁyl 'ﬂtﬁft|"5n%a"F?5@f ihsrendagrige tsV%?fai CaRFY S the thyr0|d gland,
cancei diliHelpata@iysoid gland,)denceh e adrepall ghme OsarddmAOf @Y tBR4k3 dancWidf the urethra,

e e e

leukenga, giymptmggic ikmehemss. gficehof| the Hiaddem canreb ppdreakidngyy ureter, renal cell

carcinérid, bR M6 Ma loNthk rSnaBpaIvig, elbUpIasEfska&merc@ﬁl%Ph@rﬂlodsrkh'lbtbmt (gNS) primary CNS
so_discl ose

Iymph%ﬁ’% H%gab%dﬁ%@s Hre %ﬁ]tfglsgl\r/l ng%sogtg%rrsem rain stgm %llOU\B, pﬁggry adenoma,
adrengzoi¢dl OGMEaT, caat hblaﬁfdem/mancter amaltibler eyelomnac ohrqrngigcardingrya, fibrosarcoma,

neuroﬂ'lfsftd?ﬁae FEﬁﬁoHIafétdn’fbebﬂ'a Stlbina@dnyof oISt ntdr® Bicthd ﬁbreg@’h eancers
e

cmesem é\@eﬂ@qwgéptﬁﬁﬁ%et alta S%neér&? ?%lef.ﬁteéi fiom:lurjug canger (NSCLC and

SCLCEemmeaeoiﬁe head gnreecky oearjan Gameq ColoiPeamicérurentabdancer, cancer of the anal region,
soms SO, RS, 18 b (DR SF Mk R o carorans of e

(Novartis), di scoderrml i de (XAA- 296), ABT-51 O

(Abbott), Neovastat (Aeterna), enzastaurin (Eli

Lilly), Conbrestatin A4P (Oxi gene), ZD-6126 30

(AstraZeneca), flavopiridol (Aventis), CYC 202

(Cycl acel) AVE 8062 (Aventls) DI\/I><AA

o L % ——
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Addi tionally, other anti-tunor agents may be sel ected

fromthe follow ng agents, Trizaone (tirapazam ne),
woAmosyrs4¢oexi sul i nd), Nevastat (AE-941), Cepl en&T/1B2008/001952

(hi stam ne di hydrochloride), Orathecin (rubitecan),

Virulizin, Gastrinmune (GL7DT; DX-8951f (exatecan

mesyl ate), Onconase (ranpirnase), BEC2Z 40 (m tunpab),

ot G0 Ry AT BBy s oo

lymphena, ispipa) e tufipes o&a eaImPingdorsef|oae pemore obihe faRIoNgICRRARISNg
agesHother 6MBOdaRent 6IEAG preblHd HventioR the(aahtémt deRSRY Gom Iung cancer (NSCLC

te t th
ana S} O3 SIRD Pk geRE" YLD P aa o TR 1B of fgembinaton of
one orapEe bighe Oegflex cqdnoeregovomab), Gsi dem (I DM 1), and

CQ'MHOH\@F érﬂmlrﬁéﬂ@f)ﬁﬁé pre@Q‘ﬁl 'lroérQBﬁlthead'%berlisUst%ted ﬂfgr% nﬁn§ cancer (NSCLC
| owi n

selected fromthe f

an SCRRICHFL) Soniirs SHBEEL PP AR LS TGP 8" B R BT o foregoing
cancetsher eof . Additional anti-tunor agents may be sel ected

f . . . .

CL%EQ#ﬁ@%H%ﬁ#%%&??E&B& ngﬁ%gé%rfal((i%fﬂa%mé g%EA|gn proliferative disease,
'”C'Ud'%ﬁﬁt‘l'ﬁ%{ﬂ'f%? M@?%Pemwm%w@?mamvorfqﬁmﬂs agent s

Hyis hvemtidh etbeadates @Ta hitthol Gbr thetragmagieditabnorfalnssdXgrowth in a mammal
which %ﬁ)@gg S&rﬂ? ste|P IE)QO SQIE %a%rﬁl’a?] g I)ngrﬁg)?%(lﬁgrppoupd o&hﬁ gresent invention, or a
salt orgglvate therenf, t@aj mf@cﬁvgcq tieptingrpbnogmal selgrrwihdn cerpbipatiog with an anti-tumor
agent 2228 Olom A¥d avoupi &Jlﬁgi&fn@ &f Mitdtic hRibitdi§)i Bikyifhg agents, anti-metabolites,
mterca%l\q}EgY _g %20386 qul f%tgtfgl lg r CﬁlﬁDygfet |8?|Et9ﬁ3§g§lg§i tg%casomerase inhibitors,
biologina) respaiese i 8rs AX(b EHEBSCYtcieriEs cantithiormadnes raod ahieargisfgens.

Addpid Qrﬂ%dlrﬁ(ent %F@PB ﬂ)r@i@npintlg{tén R afd- t§90|b§géfﬁt 'u!;édzr‘ﬁdconjunctlon with a

such as -779 ﬂ cin deri g
compowg\m ]Ehet Iﬂfﬁ?ﬁ?t |r| %Fp gg@%f) (: ogm)smquA scrlbe herein is an anti- .
angiogendsidadeot; ElnasSA(HMblthpam: kindsednhibitboor grédta fartor biitaalPssferred pan kinase
mhnbﬁ&QQq ﬁiggbéuﬂemﬂ" Q%ut&ﬁﬁﬁ%&’&meﬁﬂ%@ Q’Q%Int ﬁ?t 6 Sf%r(Pﬁ&‘?nlhé NY, USA).

e aurora Vertex),
Ant-aRgigaEDeES FA8TS] FBRCSP/AHE OBATIER S yhe TIRIIAG PORGt AN S EGF inibtors,
EGFRCYhhbitars, /E&Ge mhibitors, §EGFRNénhibitorsDIMTEX ahteisiforsd HSFORN inhiditors, COX-II
(cyclo%géfﬁfecqgshtﬁ&fo I\?’@ng’krﬁ @%‘2‘} 8‘05 d#ea)%ggg)z);?gﬁg%‘??t%hmpg (matrix-
meta”‘?ﬁ@‘@ﬁ@%‘?{%'”(‘Ntftrﬁxan) imatinib nesylate (d eevec), and

copieighad | VEGF tikebiRe, , indlede e BsRthld, NAGRIDI (Bélati2iimam)t Bn anti-VEGF

h
monodhyPHRRY ChrSHGaDhE e S0 380 W, mcsgorgyreer mnoors
includ¢ BPei7i68A (Bfizeo IncoriYerliifat 4613136 (Bfzer dic. X HB-6dddbsiradeneca), AEE788

(Nova:%fs) hbs. 2ﬁ”f1e$/€@i= ﬁrm@ééb%r%%nzmﬁﬁkb QfatéMnﬁm(alsB RhEWNA PTK-787, ZK-222584:
u no I m exe

apy, inclu
Novartsa, BreP oA er MPRISSD | (PRAABPBP oI CHFop Ty QUCopis. EYEQOT, Phzer
Inc./GileaufElyétech), TR AiDyitah / ITa ke dérklandy Nélsshingion] &SAArand abgiozyme, a synthetic
A A7 & Bl ESlorhdd! S E%hirohSERRARNE CBiif d combinati
”bozy doxer ca @erémadr ozr %)2 for rlrrest(aEne%@t armmorrél?l and combinations
thereogj ¢ r gt e (tanDX|fen Nol vadex, AstraZeneca), Casodex
(AEGFaﬂmtetsa)sefuNaahebtaxno(eFejfa@cprséent ihveltisih are dedbitbed in US Patent No.

6,534 %%PQAJ] éEé?ﬂ‘{ihB&ﬁ ro?g/fhlch é?e J\?&P%rgt\ég nr¥ ih%n e?ihr%& f{)re Llphﬁ'ﬁosgg Additional

VEGFtighilitorseare \desdibedh iy fp@,qzaqamqlehm W@,Q @déﬁp Sln M@ |r953§613 WO 99/61422, U.S.
Patent® 834,505 WO 9856856155 Urthitdng5, 888413108, Patehit 5 886,020, U.S. Patent 5,792,783, U.S.

poend BT S0 o QBTG o S BB AT sz, v

99/1675b camid Y1 B3/0R4 37 fall ot vehidhcies herein ineqspdratedbiereferainteiin dreirgatirety.
CasodexTM 4' - cyano- 3- (4-fl uor ophenyl sul phonyl ) - 2- hydro
xy-2-methyl-3"'- (trifluoronmethyl) propionanilide,
bi cal utam de) and conbi nati ons thereof. 30 Further,
the invention provides a conpound of the present
i nvention alone or in conmbination with one or nore
supportive care products, e.g., a product selected
fron1the group conS|st|ng of Fllgrast|n1 (hbupogen)
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Al kyl ating agents include, but are not limted to,
nitrogen nustard N-oxide, cycl ophospham de,

wo toshemascde, nel phal an, busul fan, mnitobronitolpCT/IB2008/001952
car boquone, thiotepa, raninustine, ninustine, 40
t enozol ormi de, AMD-473, al tref&mi ne, AP-5280,
apazi quone, brostallicin, bendanustine, carnustine, WO

891%{' (y‘lﬁéﬁggod) QI/ f% ﬁﬁ)ggr%{s Q&t?o%zacnfeq‘ﬁ %ﬂerti ;{iu%lgl%mide zoledronic acid,

f of enus am de f 0S
angnosﬁﬁaﬂogmhawpdé"enam ePmbletpslel) Al endpsietin helobigitiorrt elimastat, removab,

Reviimd, KylaRimintg ukr@iRPOARIA 8nd EgkbiaeorRWhergie not linmted to,

cisplatin, Par apl atin (carboplatin), eptaplatin,

| Oeparipiotiferatiesiagenttthat mafrbe xsddi im c¢nibiradtiopWigtt the corfiauuodis 9f the present
inventigﬁ ﬂhé ng%at{o[}y?\‘ntqe %Q%Hengmeg{iﬁ)étgg rtr‘?‘a&%ferasé:> %F]& 'irﬁwit@rrsl of the receptor

erre at I nNg agents
tyfos'”edﬂ(ﬁﬁ? BPSET rifcludingathe jcRBPRHIES idls@gseidrﬂf‘ldwé?ém%t” the doliewing: U.S. Patent
6,080, 769Ut WPatent 6,MB1, 4831 UK @btent 62582405 OPatét 55864470 8IS @atent 6,071,935;

Us. %Ehgé‘% &a‘z{f E‘oey S PaleHPs 5 H5] {J s é}at': e W‘% 0's. Pdtent 6.479.513: WO

I eucovorrn,
01/4023 &x UfS- u2q0§10ﬁ@6675{; aFagf af thecgp[@p@m n@@ntsc?pqirpgmnh@pphcatlons is herein

incorp6tefe@ B AfRenceiPGbil éllirdde, S-1, Alinta (premstrexed
nci t.ab

b8 Wb AR ol T o TR SRBTBAL B o tn ppicatn
publicatibadurnbers O (402 &t aiisi W@2004¢ﬂ$@4131amermnteetslot)whnch lieniagorporated in their
entnretﬁfthlﬂﬁ/drﬁdé‘éé dpfforre§ POREH RRibiRFSRLIRSPEErs EB.BF DINUNABP-868,506 and its
, el phal an, nel arabi ne, 10 nol atrexed, ocfosfate,
salts. dlsodlun1prenetrexed pent ost at i n, pelltrexo
r Rtefdarted GS@ERF |nh|b||tca$)|nnlede Pfiderie AGE20aT @elltremodamﬂlbsl sults). GAREF inhibitors
usefulvll\ rt] br%t:ﬂ tWa 'Wés%htbin%lorp re]C & c|<§‘s>ég'm'0% Pafaft QB B%@S 082 which is

efred ant! - ites |sc ose Eur opean
'nCOqulﬁat@%mltS,&mﬂ'PWé%[@f'BWPN‘@S 239362 such as

NEXanldy- ¢f3uséfutl COXAN anhibitore tvitjch - chn (DEOGHEH NAZORjuMttiBr with a compound of
Formu)éI Ly ha%&%ht@é{ %%goos%tlogs Fglggéél herbmgln&fﬁé“é‘eﬁ%hgxm (celecoxib),
a ncl ude

conbi nati ons t1cs
parecaxiht d4racit ARG 98h NHoB&R fetosicaih G BRiG umisagoxia), BMfp 847070, RS 57067,

NS-395, maxtrgq\/dldécoml PdrbiddixiB| Vloxx ESrecdiib), rsmwsh n4-DIeth’-9rI32 [BY-GimBthylphenyl)-1-
| Cl N

(s RN PR B E e R e S Sp syt pyrole, 614,
JTE-53220 &r24 14, ST -201$ thTﬁ@ AG58T25 amm (storicoxib). Additonally, COX Il inhibitors are

discloddg Q‘P@VSZPﬁé’tﬁtA@f)licQtlonQ Qiel 0¥.614862 PRI B0BL01 48777, the contents of which are
stimal anmer, streptozocin, valrubicin,

'”COFPQ'FH’?gg‘ttB‘?y‘W“?FV oL RYMISES ons t hereof. Plant derived
aimt a -pgadivolar sobedimetetbe ianttuntbe dgent e xaeigobxid t(USs datent No. 5,466,823),
valdecﬁﬁll) @?:tselgatgﬁt% '3‘6t3§)t2’7ﬁ ;')J(]'.L:Ho?ibt(@rss atEﬁ}rN? %@%P@ d%{acomb (U.S. Patent

No. SEENBTTeEPaE! (s Bt 2. Q%ﬁ@é@(.%xaﬁgéoﬂ@nmges WO 2002/24719),
rofecokib CAS tNoN g6200 @305 ), MKI668] @or Ggt@icOnib) N3 discR@edn irs W& H ea8i(3ds4, COX-189

Lumir%!o?ﬂ} ta?%usgloé’ébomt @@EZécgéhHEt%o?%wsg:%?@fdng §Np ?tﬁﬁoé‘ 244 %‘? ), NS-398 (CAS

ecan, ca

12365%7H-Ab RBPI0BT KEAS 793 DrrbMelis- (Grdmes ARy LI sufamoyi-phenyl)-1H-
pyrrold mmemhénynadﬁét@mru aufamaylﬁﬂéhyl;:mp&rlad 8 @8idxicam.

ebg‘%x(uﬁ,]e?u h?go%%ggn I :T%}e% 6' u)%&cMn rc8ﬁ'§mat|loﬂﬁ’Y W eaccéowpound of the present
inventign Png cpbameaceutighl %ﬂpoﬁlmfisu@msd‘é heteisp dtlude@spigmadand non-steroidal anti-

|nﬂamr99tHf9|dﬂﬁs'(l@@ﬁlD’é)‘Wﬁn@ﬂEhbu?@le Eﬁﬁ/ﬁﬁﬁﬁ&%a‘ﬁé@t &5§§d|§ndlns cyclooxygenase | and
m), l'eSéJEEOI sSonmer ase | biti ngi ag ents include

Ay I%vgr éqy{elé fp‘rqﬁtﬁgﬁq ns, d? %ﬁg% g?t Iwatesfto the followmg Salsalate
(Amigesitiyp Ddithiead i (Qoldb@h, hyfﬂlpm)’qnczfmmuot Héetaprafen (Orudls) Nabumetone (Relafen),
Plroxu:% a@éﬁéﬁé‘)ﬁﬂﬁé&&éﬁ' 1Ievlar' %‘?n *Eg é(@ kidgmethacm (Indocin),

otecarin, epirubicin , 6L o
SU""d%Ed'P@&)aHO'm&H@ (kastnn&ie ?fs('-PWé? elsgtoro aﬁﬂ?{é@g OCxaprazin (Daypro) and
combimatichsitl@edfnt er f er ons and nunerous ot her i mune
enhanci ng agents. Interferons include interferon
al pha, interferon al pha-2a, interferon, alpha-2b,
interferon beta, interferon gamma-la, 30 interferon
ganmma- Ib (Actlnnune) or |nterferon gama- n1 and

o s " o N o o o
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thereof. WD 2009/ 016460 PCT/1B2008/ 001952 -39 O her

anti cancer agents that can be used in conbination with
woeeoomsesnd of the present invention include pCT/IB2008/001952

alitretinoin, anpligen, atrasentan bexarotene,

bortezoni b. Bosentan, calcit¥dol, exisulind,

finasteride, fotenustine, ibandronic acid, mltefosine,

%Fe?@f%gté@ﬁ?ir}q,b é&g‘ F?r‘?ch%g' tﬂ.ﬁ)]?‘oqen Nocfr?rgs lgﬁhnﬁaé)roxen (Aleve), indomethacin

(Indocipi Ay sResaerRela a&)@épw@b'narem%tp@raof( K 286 Telik Inc.),

5 THGted (yekt Olide@ NTAZ cbmbiMtibh eRiting ,comp&indnef |’ﬂhe Pgkent invention and

pharmgcen?cap ac; cp’)ns‘q“itlotns ecrilse ?osred Phet%ln nlﬁc uge %I’G(ly'r |ﬁh|b|%r su lérs]dFr'essa (gefitinib,

AstraZergachp ﬁ]agqeyan (erhtmtalg( &SI-A74, Qﬁdﬁhqjhmepqq:alsaln@) Erbitux (cetuximab, Imclone
Pharm‘éma[ba‘idcqn§MDh§d§(ﬁmerckCQ@PtAQ§(fE@F| AniRh IV ahy ABgdnikChé!fI#IR3 (Cuban

t
Goverytiny R R Podiat e EVpSB S RBEIH 7B 3R QYAY), ECFR fuson potin, EGF-
vaccing,r antidiGEc ammuriShpa38mese dbiemearBisscieba db@cant eambinations thereof.  Preferred
EGFri | iy Fsgr?éiddg iSssh I'1'~§!')|§1§?fTarc%9a th:%FnbﬁQﬁdnE tH¥Rdor 2gent s

e mt Oxan rone -aspar agl nase, procar bazi ne
d SEher nfbirmer agepfy H\CHQ‘?@Q?%S(%’?IC@Q TOFeR?f (?gi rEFAtPr inhibiers HBEWBZ receptor
inhibitdt$) Csucio Bb IaPst24 TN (Ril2er; ewf), CIANIZE (¢aneminibaBset, Ine ) pkleptinofirastuzumab,
Genenf&naﬂ‘é &”goﬁﬂ @Wr 'eH%Fh%br %%R éc%sinc grAKal%s ﬁgé‘ba) GW-572016

Xl antli

(lonafggpi e@'aé‘gﬁfﬁﬂ“g'"@épﬁ‘% 2%}4 @|W§MG('WL@(W @[}/)@81 pBKI-166 (Novartis),
dHER:.Ut(IHERZGﬂicuﬁéJCd:brlxéisanﬁ/[Ma)(bB%tﬁNR@ﬁf@OSOMC{H@&%ccme Dendreon), anti-

HERZ@%{TBISB?%C §nt|§' Je/ 8coii§ggé{aé%en%rbedn}theﬁz Ig?% édeTna)(s nQS HER2 {Research
Institutg rfert RadnBiplpgyn& fidedigise), itrifknclidnablispecifi @ant@m@(@l\terﬁéy of Munich) and mAB

AR-208 @(r?rﬁ&f#aﬁﬁé&ﬁkﬁ]s @E?ﬁ?ﬁfnﬁc_(ﬁi‘ﬁ1 d:H}Bh)taé\H @bmbinations thereof.
|1 C odl
L Biie S R POHUIPE FOC O HRISTTTP D A B Qabr{Ed- 714, ABX-EGF.

HERS jan¥ enmbioations tHerebe  Predesed dias clrids rederter ibhiBtorsPatleds §W572016, CI-1033,
EKB-589 %ﬁ&oﬂﬁérgaaﬂg c@mtﬁ%or?s%ﬁer@&t h of which are herein

I NCOr pOf ated é ference in their entiret ecl
| B iSal roBg laors, Tioas, ihose (iagerer e 1D SHRRTHo NG rdorss1as, WO
99/3513R ¢ MmisgsmmsmeNpr @8 1t3760, i W2 96 970, 20s.i Ratentd® ssmme and U.S. Patent

5,877, 9(555 %!a&isgfq/vﬁ (31 g@e?egglgéoq)é&;}g@ by Y@ér@&e |ﬁ Itg %F\ﬁ"e@/ ErbB% receptor inhibitors

I n¢or por at rence 1 n

useful ET3G PEFRRIGOEESH 2 a0 iEFio%E MY PRIFTISIt ﬂégeﬁw 6,284,764, and in WO
2001/d8D¥EEHch @fwhitiCdrel Biéreih 25 odtcd Bl eFerendenn WWeIr Hy.040170

ﬁ?cf tronlerc' n rﬁ I%n |t- kncogﬁr?tg a%aﬁ?bebgel%c?%iﬁ{é% ngh: #oponlrE%/a%ants BAY-43-9006
(Onyx é’h@rimapmls garfenasansd) (augmampasy Sgeta), GapnisNraipb (HpgepiyAmgen), Zevalin
(Scherfy P BRR&r Id%‘?ﬁé/@iaﬁosmhklﬁép AB&ElK AlirhadiERd es Wartlg)5d|§dbdermollde (XAA-

20, A RO oL S5 QR R o

(AstraZemma)tﬂamplranldAmmas)n&Y:@mz (Eatlaceh) s 8aa2dAeentis) PIAA (Roche/Antisoma),
Thymlt§6 Fé llélmdmémﬁﬁﬁdﬁ‘ﬁ@é 88Rrind PBLM) E\l‘H RavilfYch ene ) and combinations
cte "fromthe group consisting of Atorvasta
thereoi LipitorTM Pfizer Inc.), Provastatin (Pr avachol T
Boitet anti-tMyer syefig uidy bk, selbd&cﬂﬁbrﬁthd\fol{d\%g&ﬁg@ht?I\ll;yPMb(’cgzMoterone acetate),

Hlsteré Ec@pstr? ﬁ 5%% aHeﬂang{ng%éeTM degglgcktras%rggn )(A?'Eb#?\f a§5t?§p|aﬁn (JM-216),

thalomga(ggqhsjomlp@sm%qut Tqmnl(f@pé@lfl?ﬁ)qﬁBl@@? ]g@glﬁ@(z@,@@g)(raloxﬁene) Atamestane
(BiomddoAT@R b(?étbﬂpaytﬂhté\!héi@ bdtlltéMVTaﬁgHtlﬂ'Mexdﬁ%e) and combinations thereof.
fggdlm]al?ymoth%? Sn)l-t er :alg\é teh'l\éas}’z e%%ﬂg ’rlron’;jl t Oqgﬂowmg agents, Trizaone

I a pre St a
(tirapazamhieg)t Aposyn denituling) gmqyagatc@#smi |¢ﬂgleo¢ mﬁtémmesdlfa/ﬁtonhl@ndé) Orathecin

rub.teééh\yam@m @astﬁt%ur\éa(tshm @ﬂ%@p@%té@hh@é{éﬁatbﬁ@h&%ﬁse (ranpirnase), BEC2
tunor a s i ncl ude
m““"@é’iff}u}é‘fy"gg tﬁ/é#ﬂg‘?fﬁh%?"%ﬁf“é pais t'?%??gounds of the

present invention nay be prepared usi ng the reaction
routes and synthetic schenes described bel ow,

enpl oyi ng the techniques available in the art using
starting materials that are readlly avallable Those

I T - .
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WO 2009/ 016460 PCT/1B2008/ 001952 -40 Accordingly,

when terns such as "appropriate base", "appropriate
waababisséo', "appropriate oxidi zing agent" anddims26dsloe19s2

are used in the general schenes bel ow, those of skill

inthe art will be able to rétognize various

alternatives that may be used. The preparation of

c . . i .

CELH! BRI e HIRSSEL (NI, B P st
(trimet@é:ﬁ@ plturenaied aARdscombingtiang éherpet- eddditionphasiduradr agents may e selected from the
followisgadehts] dvalRag oaédovdhéﬂ) Giﬁiéﬁgml\l?) aﬁd’@?nbtnﬁﬁbn@rtr%%f aAdcﬁlBﬁal anti-tumor

age"g:éwf el e e TRlicd A8 Gt N BED” 203t grapasamine). anc

combinatiensstheredfe sAdsitioial mothtuamee agrntsf inayd be sefpatadniiam deciliatinggagents, RSR13
(efaprdxfalf, Btat 48 éhqﬂTrﬁ%d RE!- 309?3 r(lf_-Q?]Eﬁdjccmfolrfmgis th&8&fl OQRlitional anti-tumor

agentsarg% é(b?qlgﬂeg' fgpnbﬁ@tfgémnﬂ g'xg?rﬁst é’.}ap@x‘n éMKgYagﬂ?%)f:'E*S:‘ylnteron A, Taxoprexin

(DHA/gHeitarpl) remd Eamiobdtiens teeredfabl e reagents known in the art,
ObtHaY aﬂﬂ’ﬁ}ngg RFM 'Haﬁdm%r%cl@%l’(ﬁf%h%ftorlpDﬁfagﬂ 'A?Féé CFlopharms MEK

condi t1ons. ternativel reactions referr
inhibics AYREY 1423851 B5iah VBT  GRICTigs BIYS B (32 BT &Gl Iniior PD0332991 and
AstrazZbgaéh’s g XB.dagy, ald donibjhafians tHekedpar i ng ot her conpounds of

tRSditioﬂXIQnHT%e{ .nhguo?{‘?nageé?seggé gl}éné '%ﬁ%]h S FHc,‘?‘%?sf?Wyeth) and rapamycin

reacti v nterne 0]

derivatiyes URRARAOE (Noxprtigs apd eAfP- %?357;&\ tiad)B HRAC pﬂfétptaﬁeoﬁAHA (Merck  Inc./Aton
Pharma&sufidaid) 8@l dofhbMBHdAS Ehefvof. lA'zdeBﬁam ali-tim&dgeMs inkluddhurbra\2 ihhibitor VX-680

NIl | | K2CO8 DVE, CHCl 3 NN OH
Ve“e’&l a"ﬁa%ﬁ%&kf’%“wﬁx“"‘f 2 3 4 NC CHO N-NH N-NH NaOH
NTINHRINMINGHY (BB dgentZ. d.. MeNOoFChelected GlmNhe gioRp Kpnsisting of epirubicin

Ellencgﬂ-%oé\éta§“1 (ﬁ"a%é—) r)gblll@xe?‘ ZullecNde&ﬁoQ: E)Drlfuxﬁnaﬁl (RnMan)Sfmgilmb mesylate
action of t E a net %/naatln g agent in

Gleev5<seg%8<gn%qatlg}§ Qﬁrﬁ fcl)b'ﬁyatle u??gslg crg \?P?PQSW'H‘ a compound of the present
inventibin ara phetnimckbutiebllvempaditionfi disdlasedbibrain2.  Tr eat nent of 2

V“I'M\n%%ry élsngJ %Hp%gers r}ﬁslags% c;f(ﬂwef %ﬁﬁ@ﬁ(ﬁdggf {HE p?e@er"fflug/@mﬁq Qogether with

represente can
hormor@ql mﬁr'ﬂ%‘@"igd)uéﬁml '%ﬁ‘é?@leéen?eéﬁf‘% PR KYzar fpe-)f IsHRfpelp (Lupron or
Leuplif} TAP/AbbeaTaredh), Vinkstrobglél r (@Kiyilden)1 Atrazdns ey agodrelind (Zo@dex) AstraZeneca),

doxerc%lcﬁqulegad];ogolgl %ﬁné(sq%e tep%x#ern @ﬁﬁ r‘thXYEf% Uir t(ﬂﬂadex AstraZeneca), Casodex

late b soxazo

AStfa%ﬂ"Q%fA@?fﬁBdPtaéc@ petsian and ?f@"bﬂﬁthnﬁ@“efeybe in formula 6

byhe in0&Hiibh Qo ielbids iy tHeddde s thePyonomde &f ticApre&idt invention together with
verte

hormo&?q r‘{P]era %W%f %LFF m@%@gr?%g% ﬂr]%P Hé:mew'% nni\ég w gto'rf ﬁgsftrla{)tn toremifene,
raloxifghec éasofbxfes retenzbledFemarB, Nyvartisa canti-@ndrogent lractaas ealwtartide, flutamide,

mifeprid@néli hy diiesyisén. VRZRIH(ALRAES- (PhdrdpReAABIROR D2y droxy-2-methyl-3'-
(triftuoromethyl) propionanilide, bicalutamide) and combinations thereof.

Further, the invention provides a compound of the present invention alone or in combination’ with
one or more supportive care products, e.g., a product selected from the group consisting of Filgrastim
(Neupogen), ondansetron (Zofran), Fragmin, Procrit, Aloxi, Emend, or combinations thereof.

Particularly preferred cytotoxic agents include Camptosar, Erbitux, Iressa, Gleevec, Taxotere and
combinations thereof.

The following topoisomerase | inhibitors may be utilized as anti-tumor agents: camptothecin;
irinotecan HCI (Camptosar); edotecarin; orathecin (Supergen); exatecan (Daiichi); BN-80915 (Roche);
and combinations thereof. Particularly preferred toposimerase |l inhibitors include epirubicin (Ellence).

Alkylating agents include, but are not limited to, nitrogen mustard N-oxide, cyclophosphamide,
ifosfamide, melphalan, busulfan, mitobronitol, carboquone, thiotepa, ranimustine, nimustine,
temozolomide, AMD-473, altretamine, AP-5280, apaziquone, brostallicin, bendamustine, carmustine,
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-41 I n anot her general synthetic process, conpounds of

the general structure represented by 11 are prepared
woemoeodisssg to Method B. Method B I N, NH I N, Md3B2008/001952

NNR R -1, Br, G, O, Os Oxone RIO-NH, / base,

DVF N THF, HONTHE NN-¥-~1S0 A78 NNR

a\ ~OHNM RLNRBR8SN N, O-Hdeprotection R8 N

'estraﬂggtfge%%mﬁ Ellu\fl IS arrh?aé rfOSf%ﬁm% rﬁgosj% g%ra‘e?‘ghﬁ%lacél' platinum-

coordup@éq%élhylginngwppmqso@q%q Byt a5 MRt Ilrnﬁed7 e aqﬁspé;éln Paraplatin ?carboplatm)
eptapl@BC RBFIAtHN akdipiatal lﬁ(d)xafﬂ Qj')lallbfatlﬁ\ Sﬂhdﬁarorf‘sﬂﬁﬂbﬁd &iiScombinations thereof.

. ropriagte to couple a reac a (e.g. R-I
Partic gy B‘fe?e"e a-ﬁ‘éf",'"gﬁge el 6‘?'” ?"p?‘ﬁ%) like) therewth.
Thetimatdbolies inclqdec ant e ol dinited to.o methotrexats 8-ntgycaptapur@e riboside,

mercaﬁ@ﬂfmﬁ@rd f?fo?ou%’éil - ﬁU)%n@%?mtoomSHQttanﬁthQ&QB%nn tegafur, UFT doxifluridine,
1 O

camoli YR Peh S Syl Shenieseh S heE T Dy Ly2stste,

MTA), t@en)zael(gbnﬁzltatﬁwz Ueii Liltyp Ufudaraigin,05-agacitidink, eapscitab@ab) eadribine, clofarabine,
decntat;?r%r QﬁHrﬁlthﬁ'z%' gh)ﬂn chtraREOGMGSlrﬁesirﬁfu)osidQ NE]S)I ﬂ]'r@aS %Cle m%fthQn nelarabine,

<£ riate ca , SucC as a um cat al
nolatreﬁ? A% gateI rWS@F"H@dPrS’[“%téexi‘é) pep Oﬁtgprr ypehﬁrqxobdﬁlﬂt&}ﬁgstni@ne trimetrexate,
vidaralbinge] Winicastidle prindrebiné; aon farf examyplel ene o thegprpfeMédE ahti-metabolites disclosed in

Europ<—:gar OHthnt ?}\E{? Eat%ﬁ pl(lg t %33 9 rkugﬁirgsbﬁ L@g@ e&nﬁh hﬁcﬁg 9 n&-{l’gM -oxoquinazolin-6-

uce conp
ylmethWéNﬁaﬁifylaamr@]ﬂﬁbﬁmylfbglvﬁm@eacglann ceoingfiopnigerget (e. g.
SARibibticsSiRRIAE lﬁt_elféalamgv\éﬂtlﬁlotlcs Péirfat ﬁ‘@ﬁjtjé’ ﬁ‘b@r Qrﬁpﬁotl linited to: aclarubicin,

actinorgye{E B, SpRbitins GRasnygo i), HbebRe. B eabie sitasdbiny gtoamiruci.
epirubigih, gi@rulgjeinddarbbigo,rmitamycie ¢.ayemesbisine dedpprzinOstatind peplomygith pirarubicin,
rebecc@J‘n Gn, REmALARBALt toﬂé‘&pK/QiuBﬁlntﬁndﬁ@ﬁﬁ‘% &mbWQﬂ&QQt%[r&}-646o

! I%%?eo%gct)uln%r sutis_taﬁgﬁ_p gﬂ_r e?%mé? Hw?%lis%%ﬁtefdoff?rq rfnltotlc |nh|b|tors for
examplvemﬂbdadtm’d- B’odhltdxeliifax@e@-) pBclitZellspd sombind&bni\NthereRL 8 N N, R~
Réﬁotokié :tdpgtsémgéé\mhiuti% Qﬁgngaih(iﬂ% éne or more agents selected from the group
consisting of aclarubicn, amonafide, belotecan, camptothecin, 10-hydroxycamptothecin, 9-
aminocamptothecin, diflomotecan, irinotecan HCI (Camptosar), edotecarin, epirubicin (Ellence),
etoposide, exatecan, gimatecan, lurtotecan, mitoxantrone, pirarubicin, pixantrone, rubitecan, sobuzoxane,
SN-38, tafluposide, topotecan, and combinations thereof.
Preferred cytotoxic topoisomerase inhibiting agents include one or more agents selected from the
group consisting of camptothecin, 10-hydroxycamptothecin, 9-aminocamptothecin, irinotecan HCI

(Camptosar), edotecarin, epirubicin (Ellence), etoposide, SN-38, topotecan, and combinations thereof.

Immunologicals include interferons and numerous other inﬂmune enhancing agents. Interferons
include interferon alpha, interferon alpha-2a, interferon, alpha-2b, interferon beta, interferon gamma-1a,
interferon gamma-1b (Actimmune), or interferon gamma-n1 and combinations thereof. Other agents
include filgrastim, lentinan, sizofilan, TheraCys, ubenimex, WF-10, aldesleukin, alemtuzumab, BAM-002,
dacarbazine, daclizumab, denileukin, gemtuzumab ozogamicin, ibritumomab, imiquimod, lenograstim,
lentinan, melanoma vaccine (Corixa), molgramostim, OncoVAX-CL, sargramostim, tasonermin, tecleukin,
thymalasin, tositumomab, Virulizin, Z-100, epratuzumab, mitumomab, oregovomab, pemtumomab (Y-
muHMFG1), Provenge (Dendreon) and combinations thereof.

Biological response modifiers are agents that modify defense mechanisms of living organisms or
biological responses, such as survival, growth, or differentiation of tissue cells to direct them to have anti-
tumor activity. Such agents include krestin, lentinan, sizofiran, picibanil, ubenimex and combinations
thereof.



10

15

20

25

30

35

40

and or N NN NS OS OSo 14 15a 15b N N R8

N, N RL RB1(/ N,NR displacenent dprotection if
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i nternedi ate B can be prepared usi ng Method A. Suzuki

coupling of Bwith a sui t abr %~ boronic acid (or

boronic ester) in the presence of an appropriate

C Rl Y anflﬂ%f@g Er'%tp&lw%dhéje'&” if oﬁ'lg}fugﬁqnn\évﬁw B ?@8&% of the present

I nternme rotec
mventlpemébﬂ%a'trsynoue sme&géetqtrafsﬁw beyarotans. dagezamit Befeniep. calcitiol, exisuiind,

fnast@ﬂ@f&t&ﬁ:sm@kne.bar?urorﬁ&tabiadSmftmsufeermwxaﬂroae THRspaf@Madd) procarbazine,
re to those

dacarbﬁzm%r Iéy%mé(y% darrlgje \Rﬁgaspar.gffr Otpg tf)?qatm @zgrlj)gnéa Ttleilc% g(glhK-ggbe Telik Inc.),
Velcadgy(berteswiib; Millgiun) Bttineinrand 9gabinaliohsthersll ey & Sons). The
| PlaiQUESdrdiated co%obrfbs%l@@'ﬂutbﬁe AGARTBY toS Bi§slathY carboplatin, nedaplatin,

conditions appropriate to
°Xa""'8?ihéi“gc°£‘%r‘"é‘5%“tsulh gent (e.g. RI-1, R-Br, RI-C,
RCa@hbethet délivatives inclutie bllltlak‘EI)Ot timﬁfrdetwicamptotm'm (D-h;gdjb){ymmptothecin, 9-

ammo&é’h;ﬂ]‘cﬁhé&ﬁn lrlp&e%' §Ml §§ %d&tgca]'lﬁ atoetﬂg(!aﬂ En&@nbti}'}étltsﬂ'sqgrgﬂ? nt

an approp riat oxi dir zi ng adg ent such ozone.
Other | pnftyAACt ?Gﬁh‘tsof '"&h‘i’%eé"'@ﬁaft“ﬁ%e py'rqsﬁérm"r‘?éefl H@C%’B?F"l?e dacarbazine,
hydro@Carbamilié, paeoktdiy, whtiapih ackemitinabdnsttiheeessul fur  wi th an

am\tn%{ntgp?gén%l c%]pnge ofF nﬂé“c&nﬁ’an Ittlmgl‘o FH‘&FQQ?% Jrgeg %H&H éseCTLﬁ\4 (cytotoxic

renual roup
lymph antigant4) gntivedips. @éd albeagsnte §ﬁ@9'eb35f’ bl@‘éﬁ"igﬁl&/\ﬂﬂ% &ipe be gilized, such
as MDXT-OZ’ldWM@deﬁ@d}rﬁﬁUJOﬂISAﬂébmpblﬁhd@ﬂ&blbﬁid Qe lPa{enSG/GHZWBBJ 4hd anti-proliferative

agent{) %uﬁﬁ &8 8H1Fr %r% @?eé%&ans%?sgéﬁhet}ltgrs otr rsu fg% (f:aérrled;yl rPrOt?ig transferase
inhibitdye.t h@mlomanyV@e@@@@mm@mmdmewat mse@ m@smbmaw@ V\Matcmnbunds of the
preser@ nr%/emtonl\mlddel\ﬁo@l c%cws& Ruo bz Pgl%nts(a 682%‘5aan@-§5882 736 bdth of which are

oxi dation al kylation NN o-H
herein "}ﬂ°fp°ﬁt%d§y§f‘2’ﬁﬂ‘fe 'NEBQ" e@'f%Y 716 N R~ = NNR jN
NSpediic IGF1RRantibB@ed\thR8can :be usert inrtiedRombdptigt methodsof Re fxesent invention

includé tho&e(ﬁ&@ﬂed WWO /20(92905%9%7 Whi% is Ne?em in&!rﬁor%d by reference in its entirety.

Specific CD40 antibodies that can be used in the present invention include those disclosed in WO
2003/040170 which is herein incorporated by reference in its entirety.

Gene therapy agents may also be employed as anti-tumor agents such as TNFerade (GeneVec), which
express TNFalpha in response to radiotherapy.

In one embodiment of the present invention statins may be used in combination with a compound
of the present invention and pharmaceutical compositions thereof. Statins (HMG-CoA reducatase
inhibitors) may be selected from the group consisting of Atorvastatin (Lipitor™, Pfizer Inc.), Provastatin
(Pravachol™, Bristol-Myers Squibb), Lovastatin (Mevacor™, Merck Inc.), Simvastatin (Zocor™, Merck
Inc.), FIuvastafin (Lescol™, Novartis), Cerivastatin (Baycol™, Bayer), Rosuvastatin (Crestor™,
AstraZeneca), Lovostatin and Niacin (Advicor™, Kos Pharmaceuticals), derivatives and combinations
thereof.

In a preferred embodiment the statin is selected from the group consisting of Atovorstatin and
Lovastatin, derivatives and combinations thereof. Other agents useful as anti-tumor agents include
Caduet.

Methods of Preparation

Compounds of the present invention may be prepared using the reaction routes and synthetic
schemes described below, employing the techniques available in the art using starting materials that are
readily available. Those of skill in the art will understand that a variety of different reagents and protecting

groups can be used to produce compounds of the invention according to the following general schemes.



10

15

20

25

_0::--S- HNRO HNRY9 0S\0O17a 17b 10 11

Reactive internedi ate A can be prepared using Mthod
waeoodass4ént roduction of RL in 7 can be 5 accorpliszbmho1os2

by al kyl ati on of A under condltlons appropriate to

couple a reactive agent (e.y**R1-1, R-Br, R-O,

R -Ovs, R1-QOls, or the |ike) thereMAth Suzuk

Accoro‘;@ﬂpbv;‘n&gte%%Zchag hagﬁroé”ét ﬁgée %?’ ognr%t% ?&ygt (Q;Fprgs)pqlé@rgx%lzmg agent”
p

Int
and thg jke, atpsusgd p‘hmeeﬂfﬂﬁﬁi %’H?’aﬁ/?ﬁ'ow Q?ﬁt%é@" I"hlhéraﬁ‘éﬂl' QF @gle to recognize

vamu&ﬁmngmhgtmﬂhﬁybeu§m16 can be oxidized to 17a and/ or

¥|&€i‘| pyegara on crtlatrtfuWI 8@ g\ﬁqtg gr%r é\rﬁ%q%égn)\(/lg foﬁ hsggesacggerg in detail in the
exampipp thatfaipw @ergengrab@herb@s aloetrreis thsebyf aidlingsy akilbigine arbWill recognize
that thE r]ﬁepja%t@rﬁg bascribiat hayaihe %Ehlﬂeadtaﬂeﬂ’ ke bl@pgfg ottfer "éﬁibba’ mehtl of the present

mvenhm o cgge?(?rﬁ&l% Ota(lg, gﬂﬁ}:esw §g r%(ggl('(:)|8JIF8 S?TB%"Q%ﬁCCB@'ng to Iﬂ\% invention may be
perforragrtiynmpbdifchtiahs lapparent itothgsenskillbdbi she art, proo byl eppromiafetyumatscting interfering
groupsl%y ch:ﬂwg ?QB I?)ﬁ{er glﬁtgﬁlﬁ %ag%ﬁ(t@tkn&w i the 9% S Sy n%fﬂéb%ﬂmé modifications of

repr esén are prepared accordin
reactioucppiifipng: Alﬁnailvq{y oflyer qeaqsqoms @ferrﬂd N’ figrein of n'Osz'In thexprt rnll be recognized

as hang,adéBtabllﬁWbc prépsin@sibeccompoldd? ol thé iNvdreise, DVF \ N THF,

Ho ok s Bt et § fo i s

represerfteqq@fe@e@fi %ﬁred}f‘?ﬂﬁéﬁdlaﬁﬁpf%ﬂ:@tMeﬂP@Z@(B iN/NC N N %
HN-RO HN-RO N9 HNVHR 18 19 20 Reactive internmediate A

can be prepared using Met éﬁm The introduction of Rl
in 7 can be acconplishedM&réa%ylation of A under

conditions apprqpriate to couple oreactlve agent 5
( Qﬁ RL-T R B R1CEY M gNopHe he(\(E/
IPH@ theﬁaMAt%T'TheDSMbkMr i cam be oxi di zed n%/
sulsfones 8 by af~WO 2009/ 01646@ PCT/ | B2008/ 001952 - 44
appropriate OX|d|2|ng agent, such as oxone.

I nf roducti on of 2ami nes on the pYyrimidine ring can bé
acconpl i shed by di splacenent of- the sul fur by an am ne
to yield 8 Suzuki coupling of $With a suitable 7 N
borvagh ¢ aci d_or bor enigresker (wWier't? R i siaygdr ogen
a~suitanle nﬁtrogen‘ﬁmﬁggrrrng up) N Ghe  pres

of an appropriate catal yst, suc és a paIIad|un1 ~NJK
catal yst, produces i nter medi ates 18> 1f 5 compounds 18™
require deprotection of any remai©iing protecting a
groups, such depro»e&}m@n can be acconplished by

vari ous nethods to\produce conpounds 19. Finally,
compounds 19 can_he chlorinated wunder appropriate

chl ori nat®?#g. cordi fi ons to provide conpounds 20. In

anot her general "Sywthetic process, compounds
represented by 29 /can be prepared according

Reaction of thiol (1) with a methylating agent in the presence of an appropriate base provides a
thio-methyl ether of the formula 2. Treatment of 2 with oxalyl chloride leads to formation of an aldehyde
represented by formula 3. Aldehyde 3 can be further transformed to an isoxazole represented by the
formula 4 by treatment with hydroxylamine. Isoxazole 4 can be cleaved to aldehyde 5 by treatment with
an appropriate base. Isoxazole 5 can be further transformed to a pyrazoline of the type in formula 6 by
reaction with hydrazine. Pyrazole 6 can be converted to A by a 2 step sequence involving reaction with
NaNO, followed by reaction with iodide. Finally, A can be converted to B by reaction of the amine with
dihydropyran.
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to Method F. 10 Method F O OH NaOH 1) POCI 3, DMF "N
NaOH NH2NH2- H20 N N 2) NHZOHHCI | I\ N pH=7-8 N..N
woNobb/01316022 23 HZN N N NH NaNCO2, H2SO4 " NH R PST/1Ba@18/001952

NR KI, 12, AcOHH20 X=1, Br, d, Ows, Os | | NON

NVN NON 24 25 26 R R2 N RZNNR dR4 NN R2B(OR) Z ' N-RL

Deprotection if needed Chlonnatior Pd catal yst if

P@eaglgfglgﬁ%ﬁgraﬁ%glhg& é)%?chgss) \ﬁrf\[?&:ﬂésaéf e eﬂ%ra, s?rgé(t%%&es%%ted by 11 are
prepargd agcPiipo i MptirdBne or  picoline fol I owed by

condensation with hydroxyl am ne. Ri ng-opening of the

i soxazole with an approprlnﬁlttﬁdéS base, such as

aqueous sodi um hydr oxi de | owed by condensati on

wi th hyd tvae to af ford _am nepyrazol e 24 A Sandmeyer
reaction c ellrgrsm ct)Mr;% am group to an 1.0 opykagol e
(25) an ritor2 o he Suzuki c8ipli ng—¢ eaction ' the
pyr azol A%W—I i s bk Pfer akky¥ at ed ™i'th & ppef er red*R3
group or psotected vvltH"é protecting §r to afford

26. A SuzUki coupl i ng reae’tl on of 26 wWi¥h\a suitable
boronic acid or boronic ester conpletessthe synthesis
of conpounds represented by 27. Deprotection and/or
chlorination 20 can be acconplished if necessary as

previ ousl descr d 49 aff 28 or 29 respectively.
In a geneﬂfi 8/t hetmB @SS, conpou N R’
repres ted by 40 cafi™be prepar acc &Py od
G hod G 25 W0 2009/ 01646 CT/ | BZg&87 00195 -45
Br N-@O, TEA (NN 0 / Pd( N)2 S DMF_DM_ N

L Prote®tion O/ | LIHVWDS i | Nw~f&luene \ N N f“_<
needed THF NN- NHNHPG S,] NHPG \~ 1 N H( PG)
30 31 32 SN33 RL RL HNNR-X .N-N NN HNNH2 X =
Cl,Br, I, Ow protections 1 / Oxzone BOH |1 N Cs2CO3,

ReactildVidhBedate A dah REQrErel JsingHiethdd Q. Rhd iMtoBURN N R, in 7 can be
accom{)ﬁs%éd by alkylation of A under conditions appropriate to couple a reactive agent (e.g. R'I, R'-Br,
R'-Cl, R-OMs, R'-OTs, or the like) therewith. The sulfur in 7 can be oxidized to sulfones 8 by an
appropriate oxidizing agent, such as oxone. Introduction of amines on the pyrimidine ring can be
accomplished by displacement of the sulfur by an amine to yield 9. Suzuki coupling of 9 with a suitable
boronic acid (or boronic ester) in the presence of an appropriate catalyst, such as a palladium catalyst,
produces intermediates 10. Finally, if compounds 10 require deprotection of any remaining protecting
groups, such deprotection can be accomplished by various methods to produce compounds 11. These
methods are known to those skilled in the art (e.g. see T. Greene and P. Wuts, “Protective Groups in
Organic Synthesis”, 3" Edition 1999, John Wiley & Sons).

In another general synthetic process, compounds of the general structure represented by 10 and
11 cab also be prepared according to Method C.
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SINN34 HPG | PG PG S N35 SN36 R PGNNH
NNNNISNN2I1/ NHR2-RO /N .N N i deprotection 'NRL
wehbgvicdate | THE, 'NR - i needed d N R NH¢TNB2008/001952
reflux if needed | PGN- NS NNNY 39 NYiN40 O-\O
Y, I 38 HN RO | 37 HN, RO HN; ¥ Conpound 31 can be
prepared from 5-brono-1 H pyrrol o[ 2, 3-b] pyridi ne 30 by
reaction with carbon rmncmi“qo &n the presence of an
appropri ate catal yst foll owed protection of the
pyrrol eenitr o8 if needed. Conmpound 31 can be
con /te\ps@wi t W2y meg byl - 6- (pEyhy iyt ru@pyri di ne J
rea on in eS8 resencees ¢ gppropri ate bdse
s as LIHVDS, to°ptovide 32. _The iniwe in cBnpoun
8 gan be instattedby reactionof 32 W th DVF-
gl va 33. Conpourdod®esan be cyeKized to form pyra
34 /by reaction with hydrazine. The pyrazole NH is s—
either alkylated with a preferr& Rl group or "’
protected with a protecting group to afford 35. If
the 1-position on the 1H pyrrol o[ 2, 3-b] pyri di ne group
is H protect/® Wi th a suitable prptegting gr qdup
SUCH, casusesyt@t ;i ¥ acconpl i sh i
pr evi-de—=36. Oxone/T10 ox¥H&¥Li on of the
pro¥des 37. The s2Me group can be {i
heating with a ~uitable amine to prtﬁv‘{de 38. 0=8—
Depr ot ecti on and/ 8f chl orination can b& acconplished o
i f necessary as “previously describedsto afford 39 6
40 respectively. In another general synthetic process,
compounds represented by 51 can be prepared according
to Method H 15 hod H WD 2009/ 016460 «
Y 48~¢-Bl uene \ Protesth N-INRBU3SNn

PCT/ | B2008/ 0019
00\ Ni"_&i&ér ( PGJPogréen 1EICHe  Br eded
"N catalyst - Nr. 41 42 43 -N DVF- DVA A~H2N- NH2 \

N Fi NHPE / \ N\4PO O Nrefluxed ~N
HN-N ' N O refluxed 44=r45 46 Br R1-X / : NN HuP®) NBS
CHCI3 / \ NBase EtOH* >/ H(PG Bate ,tOH "

Reactive intermediate B can be prepared using Method A. Suzuki coupling of B with a suitable
boronic acid (or boronic ester) in the presence of an appropriate catalyst, such as a palladium catalyst,
produces intermediates 12. The THP protected amine can be revealed by deprotection using various
methods to produce amine 13. Methods for removing a THP from an amine are known to those skilled in
the art (e.g. see T. Greene and P. Wuts, “Protective Groups in Organic Synthesis”, 3" Edition 1999, John
Wiley & Sons). The introduction of Ry in 14 can be accomplished by alkylation of 13 under conditions
appropriate to couple a reactive agent (e.g. R'-l, R-Br, R'-CI, R'-OMs, R'-OTs, or the like) therewith. The
sulfur in 14 can be oxidized to 15a and/or 15b by treatment with an appropriate oxidizing agent, such as
ozone. Introduction of amines on the pyrimidine ring can be accomplished by displacement of the sulfur
with an amine to yield 10. Finally, if compounds 10 require deprotection of any remaining protecting
groups, such deprotection can be accomplished by various methods to produce compounds 11.

In another general synthetic process, compounds of the general structure represented by 20 and
22 are prepared according to Method D.
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R6 N R6 NWR3 R3 51 Conpound 41 can be protected at

the pyrrole nitrogen, if nec¥ssary, to provide

conpound 42. A coupling reaction in the presence of

an appropriate tin reagent, nd gn appr opri ate catal yst

can provide a 5 conpound—oéh%q're type 43. Conpound 43

C@hnd hen be convert ed iiRd ket pne 44 by heating with

a ppr Gprer &tods i d, I ovvedﬂ:%\ ondensat i gn \wi M r!

- DVA tT_Form enojred 45. Cotipodnd,45 can Be~"cyeli zegidaton
\NL@formpyrazoIe4\N reaction with hydrazi ng=(The
p¥razole NH is either sal kyl atedua th a prefeRr R1
Joup or protected with a protecting group to af$ord
47. A Suzuki coupling reaction of 49 with a switable
boronic acid or boronic ester conpletes the synthesis

of conpounds, represented by 50. 10 Depr ot ection and/ or
(,N hl orinati oy clan seracconpl i shed ifﬁn cegsafy as N
vivous| W d to afishomen C& nis/ of drhrecicyn
~1n anot her i , conpewads
reséfit®d b can be prgpared accorging to Method{ X
< Method | WO' 2009/ 016460 PCT/ | B2008M01952 -47 BrN N .
O”BFf O ON(J® 10 NXN)~x OO0 O 1-12N N 0~ 52 ™MF
53 0 54 YL NRssHZN N/ n'" N, 1 \W1dO- ONN R O
+ Stille Ncoupling / NN-e ONBr NHRO NHRO 54 55

5Qeactive intermediate A can be prepared using Method A. The introduction of R'in 7 can be

5 accomplished by alkylation of A under conditions appropriate to couple a reactive agent (e.g. R'1, R"-Br,
R'-Cl, R-OMs, R'-OTs, or the like) therewith. Suzuki coupling of 7 with a suitable boronic acid (or boronic
ester) in the presence of an appropriate catalyst, such as a palladium catalyst, produces intermediates 16.
The sulfur in 16 can be oxidized to 17a and/or 17b by treatment with an appropriate oxidizing agent, suchv
as ozone. Introduction of amines on the pyrimidine ring can be éccomplished by displacement of the

10  sulfur with an amine to yield 10. Finally, if compounds 10 require deprotection of any remaining protecting
groups, such deprotection can be accomplished by various methods to produce compounds 11.
In another general synthetic process, compounds represented by 20 are prepared according to
Method E.

Method E
15

R'-I, Br, CI, OMs, Ots
—_ =

base, DMF

H
deprotection
—_—

if needed chlorination

Pdcat, Na;CO,4

HN—RS®

18 18

Reactive intermediate A can be prepared using Method A. The introduction of Ry in 7 can be
accomplished by alkylation of A under conditions appropriate to couple a reactive agent (e.g. R'-I, R'-Br,
R'-Cl, R'-OMs, R'-OTs, or the like) therewith. The sulfur in 7 can be oxidized to sulfones 8 by an
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A halide of the type 52 can be reacted with an
anhydride 53 to form conpound 54. Conpound 54 can be
wespbadeo via Stille coupling, to an appropri atEI/1B2008/001952
internedi ate 55 to provide products of the type 56.
i ntermedi ate 55 can be prepaf®d by reacting a conpound
of the type 9 with an appropriate tin reagent.
3Ty AR 0Bl P s o o
accompl,rs@g@ By dispiecsmentoef tigﬁv]@llfn@pm@m@ep t()p)fl@(f!)ar $ngklgqgg;p1mg of 9 with a suitable

boroni€ QH‘BQH{IQ)?GWE&@&D whereBr 1is th@drbgém & Q\ébﬁ’ébled Bilr éneﬂ'otectmg group) in the
et c prepar

t
proso i GG S AYRC B FhdcRRGIT PG, Hobfiggdniemedites 18, 1
compogndsl §3 irequire ldgprteictiont of amyo repEAinings proteatingneroepsp seghadetotection can be

accomgﬁs'h&g by PiolIEMBRESs l@ﬁﬁ&fub@@djnd?ﬁﬁ&' 1. Fihak! @on?poﬁ% 12h&e chiorinated
how the biochenical and cellular data for the

under gRpRRYAIS FBIoBtating caniies t%P’PV'f’%C"l“PZ’“”qstz is to be
umdenotheogahetah agntielie prosess penpburids eepesesten by i28 cembe prepared according
toMetngéFl imted in any way by the scope of the follow ng
exanpl es and pr eparations. In the follow ng exanples
mol ecul es with a single cfetBedEenter, unless
ot herwi se noted or indicated by the struct ug al
fornu oNypeBeRMEAl nanme Ist as a racem C M YN H,0
| J:H?‘?DI—e)eu-l—gs—vw»t l eﬁ(er—“&S?—e—-ehl 2l | Qntef—s———z»
oLess ot @'ﬁxﬂ”s‘t@' notNed \or i ndi cat ed byNIt stuct ur al
formul a of chémical hane, exist as a Yecem c nixture
of i astereoners. Si ngl e?2enant| oner s/ di ast?@r eoners may
be obtained by nethods known to those skilled in the
Bk . NVar| ous starting majerials and other reagent.s
vvere ur chaged,do,om comerci g, suppkibees, such as ‘N-R?
rch m—tmrp d usedswéitdmalts f ur =
N puri fi cat'famdf%ss {indicated ot herwise. 1H II\/BN 20
spegtra were recorded oh a<Br uker instrunment opératd ng
ei ther at 300 WMHz, or 400 MHz and 13 C- NMR spectra
wer e recorded operati ng at 75 MHz. NMR spectra were
obt ai ned as CDCI 3 solutions (repo,uteg in ppm, usi r,hg R

R | or of or m&s_he reference sténflafd (7.25 ppm aRt¢
—B%m p?@i}%@%%@ﬁ%@ ppm #ZTd  38u&iatippn) or )=
<B .3 ppfifedr i nt erRal
et ranet MykNi l ane (0. 00 ppn)

n appropriate. N_gf‘ér
NVR sol vents yere used as needed.,z\Wen peak 29

gﬁt)l&)ére{ldncéftléogg‘zo%r@z i5 %gwrrg)ﬁgved the(th@llsfrr%Lel %’gc[}% ors 4- mtethylpynm|d|ne or

| atl ons are
plcohn% {qllpqudet{y)congﬁneﬁt@pt\qltb |hé({r5>xylamme( %l ng@yf the 5oxa(zalg N§h @p appropriate
base, @licrdasdqaéss, satiun( Gpdrbkied, ioffollowep! tg:t Sdnder@ahtpi Wit hydrazine to afford
amlnoﬁy%}_%#e%t SASa\Ma% %%Ireva%p dantc%é\ﬁes arnli o%rouep 4 ﬁ;\n Igdoé%%}|9285 and, prior to
the Sugeki epupjing @pﬁ@f\) the pEzQINNN-ig| pIﬁ’@t‘ [quymtgq} wﬁlma(pégferred'ﬁiEgroup or protected
with a &écﬁlﬁ@b%@ft& Bfdid 126 DWS&ﬂkl%dﬁlﬂ@Yéé%ﬁan of EeMith a smtable boronic acid or
or

boroni 5%@'/(6118 E%@Wpﬁéﬂﬁw 5%?_@92 rep¥eéf§r€i\cg E)y 9 Depro%cglori and/or chlorination

can belicagramisledd] nep&ssary @F aredious!y7desorivpd td affeli?S a9 rddivd@vely.
( Ini dnBinkgeRerspsyRinBid fbekd, @8 sthds & nk t40RHE ¥é prepared accordin
eéhyl p%her?ﬂﬁLDAF?thhlﬁn§%%|sogggij%gﬁlogg %REP ’
to Metp ﬁbthylsquOX|de) MeOH (et hanol ): EtOH (ethanol);
Et OAc (ethyl acetate); THE (tetrahydrofuran); Ac
(acetyl); Me (nethyl); Et Methéd/B); and Ph (phenyl). 5
Boronic acid and boronic ester internedi ates: Al
boronic acids and esters are either commercially
avai l abl e, known in the literature or nay be prepared
according to the foll owing nethods. One of skill in
the art would readily appreciate that the foll ow ng
are 10 nerely set forth as exenplary boronic acid and
boronic ester internediates, and that these exenplary
i nternmedi ates can be nodified according to known
nethods to prOV|de a mnde varlety of p033|ble boronlc

o s "
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NBS Br I \ Br :::" Br BrNH2 CCla 1( 9~ 1 NN O
KZC03, DMF 58 H60 57 59 Br~~" Br OHIli | | \\ B

wO BbGhR¥%oBr N N, triisopropyl- HO Il i NaCOH PCT/IB2008/001952
Boc- anhydri d~ N N borate, Bul-i i 0=S=0 --- N N base,

reflux N N AIBN toluene H#0 01)" 062 x X 61 63 64
Step 1: NBS Br | \ Br N NH2 CC14 N NH2 20 57 58 To a

stirred suspenS|on of conpoynd 57_(74 g, .0.80 nDI) in
Cd 4 (2 homs a ded NBS qlzgg . 6 m)I)
tiro it n, e Mgy e
SW ’°‘$"€5‘omt t GEPSf orn ums. "
Et OAc/HHexane 1:4) Showgd t heerial W coas
comad etely. The reacdiion nmixture was filtered °ald the
filtrate was concentrated in vacuumto gi ve compound

HPG)

58 (170 g, 83.7% a?ma bromn solid. 25 Sté&py 2:
2009/ 016 PCT/ | BZ00g/ ggsl

0ty | | | : b

m Xt ure Bf jcohp 58(17/

benzens onyl c#ﬁégrl de fgkéa. 2 g

pyridine (1800 n-) was heaté8 to 85C with st¥rring

for 72 hours. TLC (Et OAc/ Hexane 1:4) showed nost of 5
meg erial was consuned. Pyridinejwas renmoved in vgcuum
Pgnded in Et nd filtered"

fi PN Led in yacuu nd4 4 e Lesi N
NvedgRy col W‘mg;gggr ( EffeRed Pest r NTR

\ejJJg frome: 40 to f: to give cohpdupd 59 (65 g, ! |

0’§°51 '\2% as a yell ow?{ol iel. Step 3:wB[, Br . nC 05 Yo

Rg HN‘RS

Compound 31 can be prepared from 5-bromo-1H-pyrrolo[2,3-b]pyridine 30 by reaction with
carbon monoxide in the presence of an appropriate catalyst followed by protection of the pyrrole nitrogen
if needed. Compound 31 can be condensed with 2-methyl-6-(methylthio)pyridine by reaction in the
presence of an appropriate base, such as LIHMDS, to provide 32. The imine in compound 33 can be
installed by reaction of 32 with DMF-DMA to give 33. Compound 33 can be cyclized to form pyrazole 34
by reaction with hydrazine. The pyrazole NH is either alkylated with a preferred R’ group or protected with
a protecting group to afford 35. If the 1-position on the 1H-pyrrolo{2,3-bjpyridine group is H, protection
with a suitable protecting group, such as besylate, is accomplished by known means to provide 36. Oxone
oxidation of the methylthio group provides 37. The SO,Me group can be displaced by heating with a
suitable amine to provide 38. Deprotection and/or chlorination can be accomplished if necessary as
previously described to afford 39 or 40 respectively.

In another general synthetic process, compounds represented by 51 can be prepared according
to Method H.

Method H



Br Br / Br NN 0 O=S=O N --SI- K2CC3, DV H 60 59
10 A m xture of conpound 3 (45 g, 0.115 nol),

wa200s/0550¢y opene (45.7 g, 0.38 nol) and K2CO8 (@/32@8/001952
0.46 nol) in dry DMV (900 m-) was heated to 110 ?
with stirring for 16 h undet*®N2 atnosphere. The
m xture was cooled to roomtenperature, poured into
water (1.5 L) and extracted with EtOAc (1 L) three

tises. The conbi or gani ¢, sol t wa et Wi {thluene
/@ﬁ( f(rﬂectﬁg tB \ i"‘m br i ,ﬁ IéTH(PG) aq. HCl
Br 2SO4ifreeded concENtrated i n veeedm The/r esT™ue was ™

shed with petrol St her to give conpound 60 £39 g,
5 78.9% asayellwsolld Step 4. Br Br Br N

<~ NN O=S=0 0=5=0 AIBN, toluene (6 60 61(
%@;‘ure opm ound/ 60 .4 g, I3l ), o
Lii s(”fpﬂ ITEIBE%ESI |yl )sill aye " f&#. 7 gon 0. 22
© azobi sisobutyronitrél eI BN, 18 rgjued). 11 m) ) in dry
tol uene (1000 nlL) was heated to 80-83C for 3 hqyrs
unéfer N2. TLC (Et OAc/ HexBne 1: 4) showed the materi al
was consumned corrpl etely. The m xture was concentrated

i n vacuum e resi due was purified by | um
RXChr 0 faphry ¢ CAcKTsEt el eum elbey Nnaml: 108eEon
Base 11 30) M0 gI"Ve the product (10 g, | as a whi't8

sol |Rd 25 Step 5: WD 2009/ 016460 PCT/ | B2008/ 001952
-50- Br r N4 Br rNNaOH 0=S=0 N H 62 61 To a
stirring solution of conpound 61 (800 ng, 2,26 mmol)
in 10 m . of boiling ethanol wasg:added 2.0

sql uti-gnlof sodjpym hy hde Nt 27 w2
”‘m Tea'c(h ) aad ed Euﬁum"* fon '561% ]
00 degﬁ'r ee oil bath and i tlor ed"Wth LoVB. R

R'st ayed 4monpgenous and 5 hquts jff ater, LCVS indi ®
reaction conplete. Reaclion Wa aconcent rated t o
dryness under high vacuum The resulting resi dlal was

S%Jl)erSuSo%F’d by céfpge ﬂjotewapfﬁ@ E)chepﬁnr@deq it n&@sJaN Eoeﬁrg\‘/‘ide compound 42. A

i ndi cated the solids " contalhed desired

couplinggeagiorain g PreSenes af 31 3PProRtiae HmEeagei é‘%‘h?? apREQPripls cgfalygt can provide a
compogmiTpiotha dyfe243. Aofnpognd 9% .c8fGthenase eamvertdd- infoi ketone 044 by hddling with an

appropﬁ!atgpacﬁi folﬁgwecﬁ’ﬁy I:on'a%lns%(agﬁ WFWF'-SI@A% %rmb&%ﬁe 45.e&l)rldf§ound 45 can be

cyclized to form pyrazole 46 by reaction with hydrazine. The pyrazole NH is either alkylated with a

preferred R' group or protected with a protecting group to afford 47. A Suzuki coupling reaction of 49 with
a suitable boronic acid or boronic ester completes the synthesis of compounds represented by 50.
Deprotection and/or chlorination can be accomplished if necessary as previously described to afford
compounds of the type 51.
In another general synthetic process, compounds represented by 56 can be prepared according
to Method .
Method |
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NHOO 62 X 63 A mx of conmpound 62 (458 ng, 2.15

mmol ), Boc-anhydride (563 ng, 2.58 mmol) and
wdl20bo/digueopr opyl et hyl am ne (305 ng, 2.37 mmk)T/Immﬁ;ﬁ)owsz

nmL of anhydrous THE was refluxed for 2 hrs under

nitrogen. TLC i ndicated reathtion conpl ete. Reaction

was concentrated to dryness under reduced pressure.

The residual 15 was partitioned between Et QAc (100

m-) and brine (50 m.). The organic Iayer
},vvit\: fine, dr gvep sodiumsul fate, filt Er’;\;fh
cbncentrat ¢d an /B\\Fp/llga ed on{—e—a—1-SOgS|

m

Y . Elution W t OAc in DCMgavec un
“6354 460 ny, 68.4% assan of f-white solid. Step
O

Br B triisopropyl- HO N N borate, BuLi aNN OOszr
63 64 20 To a stirring solution of conpound 63 (460

ng, 1.47 nmol) and triisopropyl borate (691 ng, 3.67

mol ) \ 25 nL dry ITH at.- 78 C was added

| bt hi ol ution (ZBAMA hexanes, 1.47 ni,_3M62

O dropw se under )a¥trogen. TQ% reaction fas

reg_at -78+ C noni t or ed ™ . 2hr |

>C|\7E i Ndi cated redctjon conplete. Reaction was § N

Y ith 25 " e and concentrated under N HR®

reo‘Elce 25 pressure to a total volune of about 15 n{j

The_,residual was washgd with ether (2X10 nm -) andg§he

WD ¥009/ 016460 PCT/ | B2008/ 001952 - 51 aqueous | ater

wasalleadt the type Sdrvan bereastea wittbart imhyiiie| 58 ts form comppund 64.\Compound 54

can be| @hpl@&‘ Lb%oéltﬁle %Qur_dﬂﬁg% quar*%rd\pﬂgt@flﬁ{érmédla@%qg pFUvBQWro%ﬁcts of the type 56.

unt i | ration andvvasmq | ce-wat er

mterm%dﬁg 5M3n t&ma&e&%éﬁq@g&come@q{ﬁ the'typp Q))gltha@ appPiRAtiatetin reagent.

solid. 5 Preparation of 3-fluoro-1

H-pyrrolo[23b]pyr|d|n5 nic acid (67) Br F HO

F_SelectFluor Br r-) N\ B Eé)p |- HOB % N N
C]:Mamp@gqnq)gqeaqretlonggroylped\ bqlovq_fugl@pr@}lljmrqlp de xemglify thg compounds of

the prédént ivedtiohGdnd trheibd® fof Q@Wlﬁgl BGthtmpdur@s. 2Qarfipied B-1it6 I-MekaNide detailed

synthe{c_l_%epsm‘rféep Qnﬂ'%e%_r'?l(s ccor?1 oungs &%dep%ser]ithv eL CtTagI LI“gﬁows analytical

r esu m Xt ure was
data fog Mpovedsiihal were prepared Peing bk ewthod%merrbeEh@e@ Faklg 2 and Table 3 show the

biochehiedi &ﬁtc%mjlérhﬁtacf@m% %&@p&%&@ﬁhﬂ@s gf1 @Q@QUB% be uld¥®stood that the
centrated | n vacuo

scope of B RIEPERL T 19 ) MY P U o R Sy o examples and
preparatiohs.cla tgefollqvmg exahwlemmom::hles WHi @AngleChitgl cemtery ugesh @i@rwise noted or

mdmat%%%@ﬁﬁe%tru&@ra@fo%l@& REhichbie, é(%gi .bga rééén%xtu(éo%o%%olecules with

fwo orgmeye et gal d‘,ggter(snfmliss'_ﬁthervylsq_g%_teg §r mfucpbed by tb%g}rqctﬁgéor(’r}ﬂa or chemical
name, kxibf)as d Bacdroic anigire of diaglersahers.i Single fengraiome sriitbs@geofrizidmay be obtained

by metBs k%o&r@to%e)skiﬁ'&qn {h%iai‘t.SOpr opyl borate (547 ng, 2.91

Various starting materials and other reagents were purchased from commercial suppliers, such as
Aldrich Chemical Company, and used without further purification, unless indicated otherwise. 'H-NMR
spectra were recorded on a Bruker instrument operating either at 300 MHz, or 400 MHz and BC-NMR
spectra were recorded operating at 75 MHz. NMR spectra were obtained as CDClI; solutions (reported in
ppm), using chloroform as the reference standard (7.25 ppm and 77.00 ppm) or DMSO-Ds (2.50 ppm and
39.51 ppm) or CD;0OD (3.4 ppm and 4.8 ppm and 49.3 ppm), or internal tetramethylsilane (0.00 ppm)
when appropriate. Other NMR -solvents were used as needed. When peak multiplicities are reported, the
following abbreviations are used: s (singlet), d (doublet), t (triplet), m (multiplet), br (broadened), dd
(doublet of doublets), dt (doublet of triplets). Coupling constants, when given, are reported in Hertz (Hz).
The following abbreviations may be used herein: Et20 (diethyl ether); DMF (N,N-dimethylformamide);

THF (tetrahydrofuran); DHP (dihydropyran), DCM (dichloro-methane); DMA (dimethyl acetal), DBU (1,8-



10

15

20

25

nmmol) in 3 nL dry THE at -78C was added Butyl [ithium

solution (2.5 Min hexanes, 1.16 ni, 2.91 mol)
walztoopwics@® under nitrogen. The reaction was stipQTem26Us8/001952

-78C and nonitored with LCMS. 2hr |ater, LCVB

i ndi cated 1:1:1 SM desbr omp=4$M desi r ed product

Another 1.16 nL of n-butyl |ithiumwas added.

Dlazaﬁﬁlaﬁﬁs \gfg(??%% éhgﬁﬂéﬁ]\%ﬁwﬂ@g&&% %Exan?e?%&i&%znde) TBME (tert-butyl

methybeﬁefé»n't%t(@tﬂluma’é?opr@wa@@a) INEQ (dimethysgforide)alMe@l (Mgthanol); EtOH
(ethandl); EOAL(etByl MHcetatbif ETH R StefFtrolipdh); WAS (HRetym M8 (mBHIRIEL (ethyl); and Ph
(phen 2X1O nm.) and the aqueous |ater was placed in an
Ce wat er bath. Wiile stirring, 10 N HCl aqueous
solution was carefully added dropw se until pH = 7.A
Bororie AdfY afHSdIERiE leOfdr WRsime@iat®dd and filtration did not
produce significant anount of solids. The m xture was
concentrated on high vacuumto give conmpound 67 (200
All boagj¢ a@8¢/8ndaesteasnare eithenhorbreersiallyl availa@te, Rrogpdr tht lileratwé or may be prepared
accoro:i')nngs %leor?b[ym IW% &flene of sklll |n he art would readily fgpreuatle_'gnat tBhe following are

rrolo I N-9o- oronlc acl
merel)b§§ (fcmhnaéc@qegop@y bo,r.@uc Ecubara%/ BIPRIF eten lnterrNed@tesNaNj that these exemplary
lnterm%ﬁ&s?éﬁmﬁr)modlﬂéeabcdwm@ ©&%n6Wn mAthBisiopreidefa wider eyt pBssible boronic

acids %‘ljdcﬁnrgc e{%rz th ot gsbseltblﬁt?é g)' %%ﬁ-:‘l c%tn%%%?%tﬁqw(e%cgﬁ%&g he claims.

and cat al yst PdC12(d (68.7 ng %
Propaiopy/Et ST ok SRRSO M-y LRI P SJpssfain-5-viboronic
acid (64)r 60 min. LCVS indicated reaction was 20% conpl et e.

Reaction was heated in 100 degree oil bath overnight,

LCVS i ndicated reaction conplete. Reaction was Br
concentrated to dryness under high vacuum Thenft e_
esi ssal Wgssplrti tsened b OACE (S0 L) WO N

The agqueous Iayer was extracYed V\?th Et OAc (3x25
The conbi ned®organic layers were dried over sodiu
sul fate and then concentrated to a residual. Flush

09L9T646 | B2ARgT 001962, 83 an—’dKzgg,g bre (30 %;

chre raphy on silica gel wth -5% O—HnEDCM
Sks.«‘gave wof -whi t e saownder as desired gro %&,04.80.3
35669 . igstg\/R a4 %@ﬂ?ﬁ? L) pmﬁsg.ss (

aBN, odese H) 3. (s, 2 H 788 )\
Preparatn of 71006200 ~O .-NNn Li, (|PrO)SB/<
X' N I\f)\ O Br 2- Met hyl -tetrahydro- furan OJIIL oH™ 1
OH 70 71 To a solution of conpound 70 (40 g, 99.2

Step timol ) and (i PrO 3B (59.2 nl, 258 mml) in 2-nmethyl- 10
t et rahydro-furan &m L 963 \C(BE)| ed to -60C
was added n-BuLi [(1 he reaction
m xture was stirreg?® NH—6@6|4for 2 ] Q H, TLC
(Petroleumether: EtQAc = 2:1) indicated the reaction
was conplete. The sreacti on m xture5&has quenched by

Toa s&ngt—ad suggentsllpgggc& gounfiﬁg7 gggeggé)rﬁoa ecnb ent ! @ée&*{é@%s& g, 1.68 mol)
portionwfigsenatc2ie.. AfHer additigpHthesmixtiree wps etiggl atap@m \Amperétuﬂetferr @&d hours. TLC
(EtOAB/RExdnB e Af)'sh&ﬁerd tﬁ@lﬁeatée@swwmeanw EdinpiiSly. Wik eéa&.@n @kure was filtered

and thgglltrlag waﬁgé%géta?qogﬂv Srlnctio gn?é2 compé?mcfjl 5Q'8 (‘%‘7(%1 ISEG;%) as a brown solid.
6- acet am do- 4- net hyl pyri di n-3-yl boronic acid (73)
Step 2:
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OH Br 1A boron isopropoxide HOB O N H -78C, n-BulLi

NH 72 73 20 To a stirred solution of the
wo220ageteyéoam no- 5- br ono- 4- et hyl pyri di ne (1. 8584;T/1B2008/001952

8.11mmvol) and boron isopropoxide (7.5nl, 32.4mmol) in

THE cool ed to -78C was added4h=butyl lithium (4.1 m,

41 mmol of 10 Msoln in hexanes). After 1 hour at

-78C, the reaction was quenched with water and_._warned

to room tB 'e. THEhS@S! r enpyged upderg,r d
pressure. A¢ded| 2N HC—unt++»a 25 prycipytate
devel oped. Ntergg, and pyatsleed Wit h | n:tﬂ anmount

of water and dried under vacuum 1H NN/R( ,

DVSO-d6) d ppsg2.07 (s, 3 H 2.39 (s, 3 H) 7. 84 (s, 1

H 8.09 (s, 2 H 833 (s, 1 H 10.36 (s,%1 H).

Preparati on of

3-Methyl -5 -Sz‘b 5-tetranmet hyl -[1, 3, 2] di oxabor ol an- 2-
A mlxtyqe)of gqqn;:}gwqa 16% 3 %qu]nw)ﬁna pqa‘rgensg@or(yi;g)long@(@@@gg b8 mo!) in pyridine
(1000 RCT/MaBAHaRH A0 B3R with 3frifdfdD 72 BroulSCOOE (ERTAcHx MV By sHiwed most of

S T A N
filtered. The filtrftg wgaponcenpf@égd imvagqyuml and the resique weg pu@‘[egrpy_’polugp chromatography
(EtOAERENIFEthE frof 1:40Gd NaftolgWe cortpdandNsd-(68 g7éa4 7%R) asTDyehow béliar ed
sol ution o i isopropyl-amne (5 .5 no in dry
st I f di | - ( g) I d
P 3fHE (1000 nlL) was added dropwi se n- BuLl (200 nL, 0.5
mol ) at -78C under N2 at nosphere. AftBrt
the resulting m'xture was allowed to wallm Up to OC

mai nt ai ned for " tes gd\gool ed to =
m xt ur Br ?Og, 0. 455 nol
ged d

in THE

(1000 n1- S a ropvmsetot e LDA soPaidh a
- 78C unde atrpspher e. K& he additio he
reaction m xtume was sti rred at -78C foigp30 tes.
Then formc agiyd ethyl ester (50 g, 0.68 no S

added portionwmse to the m xture at -78C. After 2
A mixtprierafi t@rspoutd@ (45 011115 mgl), Fbrrmneprepena $45Uie riciBadolvandK2£03 (63.5 g, 0.46

mol) .nS&R/ @M@{@O@RL}QJ\% Fféattéd tS 1@@ I’7qwth @twﬂ?&zfo( 46) Q umiér l@t atmé&frere. The mixture

ure was

was R SR TP P T Mo B PSS SHFCSERI B! L) tres times
The camhtfifedErdahe SobOM wes widshed \@h. wakdrd1 ¢ pitEertacesobrgar(il ¢), dried over Na2SO4

i
s 01505 S0 B B ST S .
78.9%) @92 yellowgoid- as a yel l ow solid. Step 22 OH Br O MeMyBr

Step 43r

Br Br Br

x |z, | : X

L SUsi. »

N l}l/\/ g N ,
0=S=0 >~ 0=S8=0

AIBN, toluene
60
61

A mixture of compound 60 (47.4 g, 0.11 mol), tris(trimethylsilyl)silane (54.7 g, 0.22 mol) and
azobisisobutyronitrile (AIBN, 18 g, 0.11 mol) in dry toluene (1000 mL) was heated to 80-83°C for 3 hours
under N;. TLC (EtOAc/Hexane 1:4) showed the material was consumed completely. The mixture was
concentrated in vacuum. The residue was purified by column chromatography (EtOAc/petroleum ether
from 1:100 to 1:30) to give the product (10 g, 25.8%) as a white solid.

Step 5:
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\' NFTHENF '--( 75 76 To a solution of conpound
75 (92 g, 0.455 nol) in THE (2 L) was added MeMyBr

wa B89omslso 0. 69 20 nol) portionw se at -78C urdamBdig/001952
at nosphere. After the addition, the reaction m xture
was warmed up to roomten‘pé?%\ture and stirred at room
tenperature overnight. TLC (petrol eum et her/ Et OAc
10:1) indicgjed the copplete consunption of conpound
2. The reacti o was quenched wi th saturated
NH4Cl (300 nl) ted with Et L x ). The
conbi ned organi cNl aykrs wene \Mished tF e (11L1),
dried over mzs%%rdoconee&—r—at»e to g| ve
crude conpound 76, whi ch was purlfled B& Hlu
2009/ 016460 PCT/ | BFOOgY 001952 -54 chr orggt ogr aphy
(silica gel, p ether/Et OAc 10:1)"to yield pure
compound 76 (8 , % as yellow oil. Step 3: OHO
Br PDC Br r CH2Cl2 rNj N' FF 76 77 5 To a mi xture

Toa sﬁ’rfrmd;:> g&]tl()ﬁ”@ﬁcogwpogno% (@Eﬂ thg m Qﬂ@ﬂn& o(rO8K ol et\"i@fﬁ)l was added 2.0 mL

t 0C. ter
RO R A e SioR R R S e
heated ie np@sd@reﬁwl tatrcargtmanitaed witlvieCM$ g%ﬂactuoﬁls@yécpmrn@emand 5 hours later,
LCMSQFJ]@eﬁéﬁe%BnI(Q)nfb)eté rﬁga%eﬁaé Q&cérﬁ%@d' tgrhr%}@% C&Rgg?ltﬁg}hevacuum The

he resulting m xture ltered filtra
feSU't%QESE’Bﬂd'@%ﬁ“H?w i19p %c%"' toéﬂerﬁig(}tea’l‘,’rtt']% ket STAP *??'Cated the solids
contaiivddi rohdegigesl mpatedidl Waitk fby filtrael wasrcosdentaed @ogiapdoynposid 622@58 mg, 94.9%)
2] ol eum et her/Et OAc 50:1) to yield pure
asan%gwme%ﬁff 77 (56 g, 63% 10 as a yellow solid. Step 4:
Step6® Br NH2NH2 Br N NF EEOH NN H 77 78 To a sol ution

of conpound 77 (40 g, 0.184 nol) im.ethanol 00 ni)
was added NEPNH2 (27.6 g, 15 O 553mom
tenperat ure. Gk LhiRAriad he & m xture
was refl uxed overpi ght. ﬁﬁ% eu eﬁgr/Et QAc
3:1) indicated the npl ebasecEH&unpt i on 8 mpound
77. The reaction mxture was allowed to cooiéto room
tenperature, and €bncentrated in vacuoséo ' crude
hr

product, which was purified by colum omat ogr aphy
A mix (0% bbﬂw;ﬁ‘o’ﬂn@ﬁh (4536ehg,0d. SR B dnh{aNde f(563nhd,02.98 infhoB:ahd 1,1-diisopropyl

ethylargme%éo% nq 5837( 20 (t)gT 50 69_/%( a61§¥ rouM]IjI—}Fel\Yvasoréh%e%%ga%rs %ndgr nitrogen. TLC

| s( 'Jaddl's on x
indicatge gacton|cpmpleld. Reaction was concentrated to dryness under reduced pressure. The residual

was partitioned between EtOAc (100 mL) and brine (50 mL). The organic layer was washed with brine,
dried over sodium sulfate, filtered and concentrated and then loaded onto a 150 g silica gel column.
Elution with 0~5% EtOAc in DCM gave compound 63 (460 mg, 68.4%) as an off-white solid.

Step 7:
i
Br N B N
| triisopropyl- HO I
Z N

)\ borate, BuLi N
S X AS:
64 )<

To a stirring solution of compound 63 (460 mg, 1.47 mmol) and triisopropylborate (691 mg, 3.67 mmol) in
25 mL dry THF at -78 ° C was added Butyl lithium solution (2.5 M in hexanes, 1.47 mL, 3.67 mmol)
dropwise under nitrogen. The reaction was stirred at -78 ° C and monitored with LCMS. 2hr later, LCMS
indicated reaction complete. Reaction was quenched with 25 mL water and concentrated under reduced

pressure to a total volume of about 15 mL. The residual was washed with ether (2X10 mL) and the
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HN 78 NH 79 A suspension of 5-Dbrono-3-nethyl -

H pyrazol o[ 3, 4-b] pyridine (1.04 g, 40.987mvl),

wdtoed/pich@col at o) di boron (1.93 g, 7.45 mmol, 1.FCTARR08/001952

pot assi um acetate (1.66 g, 16.9mmol, 3.04 Egq) and

[1,1 -Bi s(di phenyl phophi no) f&frocene] pal I adi un(l 1)

di chl ori de dichlroronethane conplex (1:1)(0.109 g, 25
aqueogs I!a?é? V\)m%lt:etgmbagl |5g)/at!a aghg v!éﬁrqe 3{@ gﬂr ﬁHB‘l\@Qe Ssolution was carefully
addedﬁr@wrSéaletlhpblrr Mtratﬁ@ ﬁ“qw‘e‘@ﬁhé‘ﬁ Wit iog-weiter (Bkavle gaé%l@qnmoum 64 (208 mg,
51%) sk hhit@blig2 hours (high absorption). After this tineg,

the reaction was cooled to roomtenperature and then

poured in H20O (200 M.) and Et OAc (200 WO 2009/ 016460
Prepafion bB300800biteEdlo[2,3 ]pwridin-Sryibotinid aejb(6&d mi xt ure was

filtered through conpacted celite and the filtrate was

dried over Na2SO»4 and concentrat ed in vacuo to a dark

Br_ _O&l i ch $swg;rifieg by blotage colum (Si HE + I\/p F
pa B Wi t PElecHedehnes t htrib£¥bpyI-HEX gl B
| QFo 980 @PS- 30% BOQinl/ 36erBEIBULOOO ni, [7 N
fractHons) L}g%(%ffordthe Modﬂct as a white soli N
(1.19 g, 1H NMR (300 MHz, CHLOROFORM d) b £ H

_ppﬁ‘r”s.88(d J151Hz 1 H§68.51 (d, J=1.51 Hz, 1%

2.60 (s, 3 H 1.30 (s, 6H)125(s,6|—|);NHnot

seen in NMR Preparation of conpound 85 F\ / F HO

CE2 Pieplutionsss cerppoupg 65 (4 0. BATTePAND MR A0 b )apd ASOH (1§ was added
Selectiflior QRNgN3tH2dhdY, tt@0reSditir2mixture was Heated dt 80 o@@rBight. TLC (Petroleum

etherll%g,rb«é1 tegé{) dhtf&%_? tlgeogoﬁﬁé éo.r?g&ﬁbggil%yéom% {nd i O‘%ﬁg Eg%ﬁ?\? anture was
concemjratedpinyacg® tge r%duesw@ppl_{nf eqt\vig/ flash pghrqnpategraphyon gli@ogg! (Petroleum
ether/NONE Q1) @i yiiase (0N, M3%18s 89 ohite solid. 1H NMR: (400 MHz, CDCI3): & 9.434

(brs, 1H), 8.311-8.280 (m, 1H), 8.056-8.023 (m, 1H), 7.191 (s, 1H), 7.086-7.053 (m, 1H).

To a stirring solution of compound 66 (250 mg, 1.16 mmol) and triisopropylborate (547 mg, 2.91
mmol) in 3 mL dry THF at -78°C was added Butyl lithium solution (2.5 M in hexanes, 1.16 mL, 2.91 mmol)
dropwise under nitrogen. The reaction was stirred at -78°C and monitored with LCMS. 2hr later, LCMS
indicated 1:1:1 SM:desbromo-SM:desired product. Another 1.16° mL of n-butyl lithium was added.
Reaction was stirred under nitrogen at -78°C for another hour, quenched with 3 mL water and
concentrated under reduced pressure to a total volume of about 3 mL. The residual was washed with
ether (2X10 mL) and the aqueous later was placed in an ice-water bath. While stirring, 10 N HCI aqueous
solution was carefully added dropwise until pH = 7.A milky suspension was formed and filtration did not
produce significant amount of solids. The mixture was concentrated on high vacuum to give compound 67
(200 mg, 95%) as an off-white solid.

Preparation of 2-oxo0-2,3-dihydro-1H-pyrrolo{2,3-b]pyridin-5-ylboronic acid (69)

HO
B
Br X bis(pinacolato)- HO” N
| o diboron | _ 0
- N N
N H PdCl,(dppf), heat H
68 69

A mixture of compound 68 (1.0 g, 4.7 mmol), bis(pinacolato)diboron (1.79 g, 7.04 mmol),
potassium acetate (1.38 g, 14.1 mmol), and catalyst PdCl,(dppf) (68.7 mg, 0.094 mmol) in 20 ml DMF '
was heated in 100 degree microwave reactor for 60 min. LCMS indicated reaction was 20% complete.
Reaction was heated in 100 degree oil bath overnight, LCMS indicated reaction complete. Reaction was
concentrated to dryness under high vacuum. Then the residual was partitioned between EtOAc (50 mL)
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To a solution of conpound 80 (28 g, 0.2 nol) and NaCH
(40 g, 1 nol) in dioxane (450 nL) and H20O (150 ni) at
woB®nasesobubbl ed t hrough CF2HCI gas over 20 mipCTamdos/001952

stirred at the sane tenperature over ni ght. TLC
(Petroleumether/EtQAc 2:1)" Pdi cat ed the reaction was
done. The reaction mxture was extracted with Et20

and br{néryq ent . o églngougr%emépéxngaeoqn %?lbﬁc {?QX&F]E)&W'e%omne%orgamc layers

cuo
were dfjgd O]tﬁﬁrSP‘I"i"Ed“'fﬁt%aftdo'lhaﬁ‘rﬁOf@ﬁ’i*t@FP&tt@Qr'a?jW' ﬁbléh Fdloe'awgfaphy on silica gel
with 2€8%0 &1eDELIRBTMN Qavk-an dijwiiie piviier 4 desipstos ) 6686). 1H NMR (400

iz, G S é%' s o ?‘éﬁ%s%w@aeob%i%w g Fe

PCT/ 1 B2008/ 001952 -56 To a sol ution of conpound 81
PrepafaliBn8f70. 0526 nmol) in EtOH/ H20 (2:1, 450 ni) was added
iron powder (15 g, 0.268 nol), followed by addition
of NH4C ( g, 0.14 nol) in one portion fter
addi ti on, oM xture vvas refl uxed over n@ght TLC
(Petrol e Yer / Et OACB I£1d| cated t %ctl on was
conpl e e 0\ mr.eﬁ’xmﬁﬂmﬂ, sure
and th Qs d as 2ethylitdtrergeretirabet we Osat ﬁk a |ed | oag.
NaHCO3 (5000m_) arfil Et QAc (400 nl). e aqmeo s Bayer
was extract d with Et QAc (2X300 nl) and the corrblﬂned
organi c | ayersronere washed with brine (2X3
dried over anhydrous Na2SO4 and concentr at ed |n vacuo
to give conmpound 82 (8.0 g, 95% as a yellow solid.

Str&R sdiutidn 9 c&hgouhd’ Eo (ztde\CQg 2Q1molparan1P1é)3§r(59 2 mt2248Nn N 2- methyl-

vl g e e Lo 68 BT o S S e et

mixturg wag)stired m)JrSp Gfor 2 d_ngmst 'E].rqg(;ﬂeagleure ethgih EtQce B pindigated the reaction was

complétd I The eéhcfidn AiRideSMs cfu@m@& @i e &dditdin of whter Be&mL), and concentrated under
Petrol eum et her/ E 1) .indicated the reaction

reduce%’o‘?fﬁséfteeTh%@&ﬁ%\%édl‘t&%‘%@d &f’r’ﬂ?@rw'V‘e‘d’UEe'dC' tBrpé%s?:rE‘ea‘Hac'P'tate was
filteredt dnel thecfiiiedcrtke was waaltedi withdeeelatbretb \wetthe pevkiuct #80egl yietl: 82.19%) as a white
solig. NaHCG3 (200 ni) and Et OAc (200 nlL). 15 The aqueous

| ayer was extracted with EtOAc (200 nL) and the

conbi ned organic |layers were washed wth brine (2X300
Prepafitipn ofl§-bBarmide4-mathyigyadin-3Nibbéxc acid (@pncentrated in

vacuo to give crude product, which was purified via

col utm chr omat ogr aphy (petrol eum et her/ Et OAc 8: 1-4: 1)

to afford the product 83 (10.9 g, 91.?‘% as a yel |l ow
solid. Stg  FY ~F FF B
| N 0 boron isopropoxide | AN 0
A T sl PP,

N N '
N NN

72 73

To a stirred solution of the 2-acetylamino-5-bromo-4-methylpyridine (1.858g, 8.11mmol)
and boron isopropoxide (7.5ml, 32.4mmol) in THF cooled to -78°C was added n-butyl lithium (4.1ml,
41mmol of 10 M soln in hexanes). After 1 hour at -78°C, the reaction was quenched with water and
warmed to room temperature. THF was 'removed under reduced pressure. Added 2N HCI until a
precipitate developed. Filtered and washed with a minimal amount of water and dried under vacuum. 1H
NMR (400 MHz, DMSO-d6) d ppm 2.07 (s, 3 H) 2.39 (s, 3 H) 7.84 (s, 1 H) 8.09 (s, 2 H) 8.33 (s, 1 H)
10.36 (s, 1 H).

Preparation of 3-Methyl-5-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-1H-pyrazolo[3,4-b]pyridine

(79)



10

15

20

OBr di-tert-butyl- OO0 Br nc4zz dicarbonate H2ZN N

DVMAP, TEA 40 NN ~"~ 0 83 20 84 To a solution of
woemwounsh 83 ( 5.61 g, 23.5 nmmol ) in acetonit redTeBR@BD01952

m.) was added di-tert- butyl-dicarbonate (15.65 g,

71.71 mmol ), 4-(di nmethyl am nedpyridine (571 ngy, 4.67

mol ), and triethyl amne (16.5 nL, 118 mmol). The

m xture was stirred at roomterrperatu for 1 5 hours, 4

en 'En“Bt Q dr S ur|f|e lic
\{%\ FE (*zs utmg"—“'n“ﬁ t h " YLOSP5% e ceT@t%fu\
25 H%S(Efﬁes gradient) tB'give c nd 8‘2!*2%'9 53

40 as a white solid. Step 5. WD 2009/016460
/I82008/ 001952 7857 FYF F\ /F 176 0OH O O Br
trns_opropyl O B 4borate +OI oH' ~\ 4X O~ N_N

n-BuLi ON NO 84 A sol ution of brom de
NHo ) (fmé blﬁ@%‘%\a? rél i soprppyl borate (4.4
ok, 19 angcane.gahyl Tt & Wu ran (38 nmL) was
cooled t9 - 66C (bath tenperaturgy~i\n a dry
i ce/isopr@panol bath. A solutjon of 2.5 M
n-butyllithiumin hexanes (7.5 nL, 19 mmol) was added
dropwi se over 3 minutes. After 5 stirring at -65C for
step 13 hours, deionized water (10 nl-) was added, the
cooling bath renoved, and the solution allowed to warm
to roomterrperature Vol atiles were rem)ved i n vacuo,

and the aqueoB | due bbgpt edBr hyI et her
(2 x 20 ). Thee xtr IS
aqueous | ayer wa ed DA, TAE, aC| VVI t h 6N HCl

to pH 3, and extracted wi th diethyl ether (20 m),
foll owed by ethyl mcetate (20 ni). The conbi ned
organi c extracts were dried over magnesi{ﬁnsulfate,
filtered, and concentrated to gi ve 10 crude boronic

f 0
To a s‘?rre Cﬁlﬁl((:){l eo(fjg’usx%rfa% \:/avaF% é,r T de 1n drﬁq'é)Fp%dO G%I;_A)Iavzass/add%d dropwise n-

OI' o
BuLi (2@9 &er ORI melk gt t7BEh ynder t"hmosbmfe haiter gbe iafidittoat thervesulting mixture was

aIIoweEmhmeupAo 1)°C Fr’ﬁa@rﬁélﬁéﬂtfbﬂ@ rﬂfluté@ﬁﬂtdo&@? U780 RMAINAA Asixtdie of compound
repar at i

74 (G0 F Ty oD 1 L KYPHTIS) B E9)® Hre, S ofop at76°C under N

atmospherrd\ After thve Kdlﬂ@ﬂ tSkireBetioh Snidturd was istirkdduat e783€ far GooonLres. Then formic acid
ethyl e%feFPs‘ofbflo%thd‘i' v?ds%dgd [Scl?ﬁoﬂlmsF ’&Pﬁ%e %Ixtlﬁ'e Q\? 7'3% )A'fter 2 mmutes the resulting

mlxturergqa? raﬁﬁnc%géwcﬁ aLs)o%mH'so }q /? Flgtsc aé:td |p on—}ﬁ {489[}(51&) é{ 87@60 f'B}e mixture was

allowed & Wwarmél @p susp@nahm@mnatwaand poured into H,O (500 mL), extracted with EtOAc (500 mL
x 3). The combined organic layers were washed with brine (500 mL), dried over Na,SO, and concentrated

in vacuo to give compound 75 (92 g, 99%) as a yellow solid.

Step 2:
: OH
Br B
XY N0  MeMgBr r S
l “ THF I

N™ F N F

75 76
To a solution of compound 75 (92 g, 0.455 mol) in THF (2 L) was added MeMgBr (230 mL, 0.69

mol) portionwise at -78°C under N, atmosphere. After the addition, the reaction mixture was warmed up to
room temperature and stirred at room temperature overnight. TLC (petroleum ether/EtOAc 10:1) indicated
the complete consumption of compound 2. The reaction mixture was quenched with saturated NH,CI (300
mL), extracted with EtOAc (1 L x 3). The combined organic layers were washed with brine (1 L), dried
over Na;SO, and concentrated in vacuo to give crude compound 76, which was purified by column
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filtered and the solid was washed with ether (500 nL
x2). The filtrate was concentrated and dried in

WO 8wMe4b® gi ve conmpound 2 (380 g, 89.2% as apyrEiB20¥%/001952
oil. 0 Preparation of
(E) - 3- hydroxy. 2- (2- (et hyl t hi%8y pyri mi di n-4-yl )acryl al d
ehyde (3) CHO (COCI)2 YN b- CYy~ DW, CHClg / N OH

chrorr%_?gfafﬁ)( égﬁgﬂ?? ‘?%eH%@H a@g#%? g%v\f‘tb 2]60 )Pai]e ﬁ%%gﬁm d)76 éQS g, 85%) as yellow

ol (190.3 g, 1.50 nol) at OC. After the addltlon the
Step8esul ting m xture was warnmed at 30C and stirred for 1
5 h. The m xture was ab ovved to cool to OC and
p

4- et hyl - 2(msthy|th|o yrim di ne i52) (10G g, 0.714

nmol ) was added & tur@DCThe ' m Xt ure

was warmed to 40Clangd sti rr@qﬁé ,gr 16 |h./ he reaction
5

WD 2009/ 016460 PCT/N'B2608/ 001 - 58 W1 xtFur e was
cooled to roomtenperature and filtered. The cake was
washed with CHCI 3 (#50 mix3) and drie&in vacuumto

giTéEa mixture of PDC (365 g, 0.97 mol) and CHZCIZ (2000 mL) was added compound 76 (85 g,

0.39 rgch ea% %1 ﬁqter(tééig%t(oz t%rmt rgon rgétu gp%:vrr%wcg%q odogng?er%erature and stirred

overnghte pl mqtrglnurofether/EtOAc 10:1) indicated the reaction was complete. The resulting mixture

was fifferéd SRHAE Atratd wab ):or%eIGtFQ?éohM bé&hb% Eiyé Erﬂbéj&d?r?pogr@ 77CW9anas purified by

sol ution
°°'“mﬂfglfg€s%§9p'§m‘>h(§"'fﬂ/%‘ o‘teHP'S't"T‘ &@e(/'é*é’/*e 58 1) 9.y pse )comwund 77 (56 g, 63%)
as a yeliwesoli.2 L) was added (E)-3
Steppydr oxy-2-(2-(met hyl t hi o) pyrim din-4-yl)acryl al dehyde
(3) (342 g, 0.714 nol) in portions. After the
addition, 10 the m xfQure was heated at 6OC and

stirred for 2B Re _react mxtgre |l owed to
cool to room teature_'\ialﬁ.ﬂ_?_he sol S

adj usted to pH abqwf~4 by ggyi tion of . NaHCG3.
The resulting precipitate was f||tered‘j washed with
wat er (200 nmix2) apd dried in vacuumto give

4- (i soxazol -4-yl)-2- (methylthio)pyrimdine (4) (112
g, 81.2% as a yellow solid. 15 Preparation of

2162 sfonﬁ&méflcbhb&%aw l(m @lonmﬂ n’)dl))m &{15%@@6@ 91%5‘@5% édfdeh ®IH,NH, (27.6 g,

0.553 (), SfrBOry (oo U By A ey S o FERHIGN ANGS PPl avemiont. TLG
(petroledm ehe/BtOAcp: 1) dkBtedihe) cammpiktéNadDisuri@®n 2f ggmpaund 77. The reaction mixture
was aWe@rté Mg‘@fb (o%%ote%érgtﬁ% %d ):on‘é’@rﬁra%etdgﬁ K/%o% IngQ grufdQ (rg)ro%uct which was

reaction m xt ure was
p““fef’ é?P‘rﬁ%IF'H'P ghramainer a%IHJ (G Stf%W"Be‘Qef(/ﬁt%c ff?ff' AP tcaé i yto yield 78 (30 g,
76%) dhewhitessolid. i ng precipitate was filtered, washed 20 with
Step 8Mat er (500 nlx3) and ethyl ether (500 rer3) Then t he
precipitate was dried in vacuumto give 2-(2-
(et hyl t hi o)pyrl m di n-4-yl)-3-oxopropanenitrile (5)

100 g, 8® y ebis(pinacita)d . 0
( g f N diboron \
N —m—mm» O’B N
N Pd cat., heat N
N | N
H P N’
78 - N}
79

A suspension of 5-bromo-3-methyl-1H-pyrazolo[3,4-b]pyridine (1.04 g, 40.987mmol),
bis(pinacolato)diboron (1.93 g, 7.45 mmol, 1.5 Eq), potassium acetate (1.66 g, 16.9mmol, 3.04 Eq)
and [1 ,1'-Bis(diphenylphophino)ferrocene]palladium(il) dichloride dichlroromethane complex (1:1)(0.109 g,
0.149 mmol, 0.03 Eq) in 10 mL anhydrous DMSO was degassed by bubbling nitrogen via needle for 20
min. The reaction was then heated in a microwave reactor at 150°C for 2 hours (high absorption). After
this time, the reaction was cooled to room temperature and then poured in H,O (200 ML) and EtOAc (200
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Preparation of
4-(2- (et hyl thi o) pyri mdin-4-yl)-1H pyrazol - 5-am ne
wa@ 2009/0Nes6CHO N-NH / / NH2 N NH2NH2H20(85% ~PSr/i¥30es/001952
EEOHN ~\ NS 255 6 A suspension of
2- (2- (et hyl t hi o) pyri mi di n-49yt) - 3- oxopropanenitrile
(5) (100 g, 0.52 nol), NH2NH2H2O (85% 31.2 g, 0.62

mL). ﬂ?éi %iﬂ%ﬁ%g?ﬁ%}ﬁe?ldégﬁg%gé)@@gﬁ mg%g%@g%i%%lhé‘}iltr%swas dried over Na,SO,

and coeeptraterhio gpoE1tg dark gbwhigh was pusifieckly bietagereatymn (Si 40 + M); packed with
hexank&N@GE@ twith EEtONBleXHNS$ lemeo%/agoocmncgmmt 86b hid, \68GU%MO00 mL, 27 mL

fractlon%}qo a#]od'cé {(’jhesplrod 65 (aiﬂ'ga ﬁ’ﬂ?% JI%A% QE,I %)U?l-e( h@é{&g@k{l—% %@LrgROFORM d) &

ppm &/@&‘H SdtUrka dd)Eep1 (ANE2GO3Z & HER6Q (arfoH)X ha0 {3 6d1)Ji25ds,66 H); NH not

seen Wa@ircol | ected. The solid was washed with H20O (100
x3) .and et he (200 mLx3), then dried in vacuumto
""epag?!‘{?é‘ A cPBPYRL 8N 1 ¢ hi o) pyri mi di n-4-yl)-1
H pyrazol -5-anine (6)F(56.8 g, 5 51.8% as_a yeIIow

i 1H NWRid 400 MHz,l CD3 : 6,86295(d
7.9b6 |'s, +—H-—m101(&P 5. 586 — 2 »
ops” “BF) . PreePefiaeieon of m-lodo"“i@' H J HOAc
H pyrazol - 4-yl) - 2- (me®&Y| tMi o) pyri m di ne (

N- Mol NH2 1. NaNO2 N2128;(I N NSI-1 NS '\}A TOGA

sol ution of NaNO2 (20.0 g, 0.29 nol) in waterga(150 L)

was poured into a solution of 4-(2-

(rrethylthl o) pyri m di n- 4- yI -1 H pyrazol - 5-am ne

Q;Og 0. 24 nol) inaf ture of gIaC|aI acetf cid
OH
( 00 dlqertq)u Ler (lOCbI’ﬂ- @r trus G The

tm@r@cgmg @asee\d tE . eart%{orp‘élte OH
m - s I i d

Hs on o%M%tTE si u (120.70P%! 1. 2%3

12 (123.0 g, 10.48 m)l jimter (200 M -) vvas g‘;
drag;pwi se. The obtai ned soI on was heated to 568 @

2 N, and the m xture wasgjeutralized with aqueou%

amoni a. Excess i odi ne vvas treated with Na2S203 ﬁe

Stepsrecipitate was filtered, and the filtrate was
extracted with ethyl acetate. The organi ¢ | ayer was

evapor at ed, angoth reS| dg,@z‘l_y(xﬁs purifi by

chr omat ogr aphy ( F Y Et OA to gioe A4 (5 i odo-1
H 20 pyrazol - 4- (e tﬁ & yrimdi A) (42.2
g, 54.6% as éz@ell W SO %h 1I3|8 e’i:\)/R (4 z; DVBO): 6
8.55 (d, 1 H), 8.35 (s, 1H), 7.55 (a2 2.55 (s,
3H). Exanpl e A-2:80Procedure for preparatign of

4- (5-iodo-1-(tetrahydro-2H pyran-2-yl)-1H pyrazol - 4-yl

) To 2-splytierhgf|compedndy80i (A8 di hizmpIBpn@Ba®H K §QO mdl) N dioxane (450 mL) and
H,0 (150 mL) at 70°C was bubbled through CF,HCI gas over 20 min and stirred at the same temperature
overnight. TLC (Petroleum ether/EtOAc 2:1) indicated the reaction was done. The reaction mixture was
extracted with Et,0O (3x300 mL) and the combined organic layers were concentrated in vacuo to give
crude product, which was purified via column chromatography (petroleum ether/EtOAc 30:1~3:1) to afford

compound 81 (20 g, 52.6%) as yellow liquid.
Step 2:

F<_F
Y Fe F\r "

O\ , i
| NH,CI X
z I
02N N ~Z
HNT N
81
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DHP I NI r'~ NS~ NS ABA mxture of conpound A
(75.0 g, 0.235 mmol ), DHP (39.6 g, 0.471 mmol) and

w0 36dold2d6 7.5 g) was stirred at 60C for 6 h. BOEI1B2008/001952
m xture was cooled to roomtenperature and
concentrat ed. The resi due wasS®W0 2009/ 016460
PCT/ 1 B2008/ 001952 -60 purified by chromatography
(Et OAc: petroleumether = 1:15) to give

 4-(5-iodo- 1- (tetrahydro- 2H—5 an- 2- %I?’-l _
HT9y? selyion pf FPmpcpng ﬁét(}g,gt% %Qﬁqul) i RIPHE0B$:1( 430 BL)gwas added iron
powd&Q158§90.268 nidi) NbBwed B0 addition o NGICE)7.5 § 0814495) if One po1=t|o|ﬁ|) After addition, the

mlxtur? ve'a% retﬁ_l§<€'d §ve$gj'%ht TLQ;?’?J f_ﬁ)léurﬁ %gEL?)Ac%pétrmlc?g‘ef;%é eﬁctlon was complete.

EtOngﬂq)s remog{glour(dm rqglpged ;gegqm@ndethl résiduyer ‘empatmooﬁd bEtweén saturated aq.
NaHdO'%@OO]mL()AanG :ET(D&QPI)@ mtb e (ahueous Iayer was extracted with EtOAc (2x300 mL) and
tne oo e SoI, ATt YR AR P G 2By L. o oveg arrpus Ne:sOs ang
conceNraNed-in vaduoltb givetdmpOxmg2 (80 gNeE%) asMd yeR@CRKlid.DVF N THF,
Step{g-lZOTHENN~N- { /SO 0%\ AB1-1B1-2 | NC]\IHN

BfO HN NN~ O- NHN-\~ Pd(PhP3)4, Na2CO3 N PhMe,

EtOH HN HO HFB-EF 3 B-1 Preparat|
4(3|od01|s@/opyl-ll-l-pyﬂfazol 2rrehy|th|o)py

rimdine (B-1-10 N,
N~/ \ /| AB1J1 mxureof4(|ool
H-pyrazol - 4-yl ) 327 hyl t hi o) pyri mNT n&"(A) (31.8 g,

0.1 nol), 2-i odo- propane (85 g, 50 nL, 0.5 nol) and
K2CCB (16.5 g, 0322 nol) in DMF (500 ni-) was heated
at 40-50C overnight. 15 Wen TLC (hé’)?ane Et OAc =

150 %) soremettompurides2q8.o N 008 $nof ATRESY €100 [V wa8 Sdded dropwise bromine
(8.0 g, ﬁ%@ o‘ﬁi‘)t gtdrogrﬂ c!emperature The mixture was stirred at ambient temperature for 2 h. TLC
(Petroleum ether/EtOAc 2:1) indicated the reaction was complete. AcOH was removed under reduced
pressure and the residue was partitioned between saturated aq. NaHCO; (200 mL) and EtOAc (200 mL).
The aqueous layer was extracted with EtOAc (200 mL) and the combined organic layers were washed
with brine (2x300 mL), dried over anhydrous Na,SO,4 and concentrated in vacuo to give crude product,
which was purified via column chromatography (petroleum ether/EtOAc 8:1~4:1) to afford the product 83
(10.9 g, 91.2%) as a yellow solid.
Step 4:

FYF h

di-tert-butyl- O Br
0 X B" dicarbonate Q |
| = JU
= DMAP, TEA O N N
H,N” N
O o
83
84

To a solution of compound 83 ( 5.61 g, 23.5 mmol) in acetonitrile (250 mL) was added di-tert-
butyl-dicarbonate (15.65 g, 71.71 mmol), 4-(dimethylamino)pyridine (571 mg, 4.67 mmol), and triethyl
amine (16.5 mL, 118 mmol). The mixture was stirred at room temperature for 1.5 hours, then
concentrated to dryness and purified by silica gel chromatography (eluting with 10-25% ethyl acetate in
hexanes gradient) to give compound 84 (9.53 g, 92.4%) as a white solid.

Step 5:



5

reduced pressure. The residue was taken up wth Et CAc
(400 nmL). The m xture was washed with saturated

wadseusieNaCl , dried over Na2SO4 and concent r apedg08/001952
gi ve crude product, which was_purified via prep. HPLC
to give pure - 57 -
4- (3-io0do-1-isopropyl -1H pyrazol -4-yl)-2-(nmethylthio)p
yrimdine B-}-1 £17 g, 47.2% asayellowoil 20
Preparation o F

4(3|odollg ﬂﬁﬁﬁﬁ I-4 yl) - ;?mthyl ulfon

yI)pyrl uﬁ\ 1- opmm 84952
oA -- F, F120
NSSo 011NB N2 To laBQlqutlo%\O N” N
4-(3-io0do-1-i ropyl - 1H pyrazol -4-yl)-2A(mgt hyl thio)p
yrimdine B-R10(%5.5 g, 43 mml) in TH m -)
and water (350 nmL) was added oxone (39.6 g, 64.6 nmol)
at 0 - 5C. Afteé4 the addition, the 5 m x8ure was

S T AL 7l Al P BBes 3B B byt e 2
methylfgigabgdrofpran (8 GHh ves p@q@rtomﬁi’gcs{mﬂat@tpe@,turqvas heldy m,e/(shpropanol bath. A
soluhoﬁ %t‘ P RBUHAMRAHA hBlfrbs (7OH hEthoNRE!) whB2dad dRRMise over 3 minutes. After

dt
s BB GO0 TN e 10 14 i e o gl aryes. and
solutiog lajquediterivalinmie r@nitemPerallie. YolaBds WE reniVedPihaperoatndine Bdueous residue
extracted With &leﬁ1§1 st '(PQQJ rllL} $I‘H§% %ﬂyelcfs%w;_el‘réjxgéﬂl 'fheﬁ@&ytfd_%pﬁﬂvas cooled to

m no an- p
0°C, afiafa RO GERP 5. ek e e et gingr 28 ik iliwed BY by acetate (20
mL). THe @nbu@dcmfgbnlcse@mmyére Eldrédp)yéraﬁa@jneéury b)ifal; filtepdd) dhSeonEdnirated to give

crude %A %r?é’ %%&r;h%%yg %foglv r{g’ﬂ?‘ é2|627§% é(g’/o @y )75‘716‘.}n%0rrect|elg"_:yle d.'EB is crude boronic

acid W?&qsee\/a'ss%élaf@&t'qné witagut fH’R‘th\PéFfWP@mt TLC (hexane:
Et OAc = 2: 1) shovved t he reactl on was conpl ete, EtQAc

nd SR t ed ous Na
Examii A1 Prepaion i toa s Refe s papp ackimiriiahatoda
PfePafPHe" efr‘bmt'tyl-lzﬂyethyl@ms)nmdrmt(é)d washed with
sat urat ed aqueous Na 30 nl), dri over Na2SO4 and
concentrated to givel (29)- 3020y
i odo- 1-i sopr opyl 1H pyrazol K2¢93y| ) py/rl m di n-2-yl am no) p
ropan-2-oi (B-1-3) (18! g, 96.9% as$~a brown oil.
Preparation of of
(2S)-1-(4-(1-isopropyl -3-(I H-pyrrol2o[2 3-b] pyridin-5-y
A mixtlirg ofl ErEoUARTE Mrefy ol drminé-Ditddl Woémdgob%rﬁaﬁéhe?(eﬂ&\l 4.27 mol) and
K.CO (}ﬁﬁ# % 205)9/ ﬁt]"@ﬂsg PCT/ ] B§5 98/ 00195 T2
2L03 § r'T_'lN N\ - ) was stirre room temperature for 18 h. The suspension was
filtered and the solid was washed with ether (500 mL x2). The filtrate was concentrated and dried in

vacuum to give compound 2 (380 g, 89.2%) as a yellow oil.

Preparation of (E)-3-hydroxy-’2-(2-(methylthio)pyrimidin-4-y|)acryla|dehyde (3)

AN
W (COCl), (\H\
_N
Y “OMF, cHoly

S
~
S\

2 3
To a solution of DMF (114.9 g, 1.57 mol) in CHCI; (800 mL) was added dropwise oxalyl chioride
(190.3 g, 1.50 mol) at 0°C. After the addition, the resulting mixture was warmed at 30°C and stirred for 1
h. The mixture was allowed to cool to 0°C and 4-methyl-2-(methylthio)pyrimidine (2) (100 g, 0.714 mol)

was added to the mixture. The resulting mixture was warmed to 40°C and stirred for 16 h. The reaction
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N-{ N HN\---\\ Pd(PhP3)4, Na2CO3 N PhMe, EtOH HN---\~
HO Hd B-1-3 B-1 To a sol ution of
wa 28)rniss6et- (3-i odo- 1- isopropyl 1H pyrazol - 4- yl pEpIB20bsHI01952
n- 2-yl am no) propan- 2- ol B- 1- (0.312 g, 0.8 nmol) in
tol uene (15 m-) and Et OH (55% ) were added 1
H pyrrol o] 2, 3- b] pyri di n-5-yl boronlc 5 aC|d (0.40 q,

muxturé v@s 'ZPHQ toa}B‘ch t?errge%qire La\‘?uzﬁ%d(ilh e caks w%{é déﬂﬁ CHCIs (150 mLx3) and

assed un

dried mh@qumewve@ Strydrey-g(2- @e@yhﬁmpy”%@-ﬂﬂwlqu ﬁé (342.0 g, 100%)
as a yBllowtdoli@ was degassed again. The resulting m xture was

heated to reflux and stirred overnight. The organic

| ayer was separated and concentrated, the residue was
Prepamtioinfdf ddisoxazol4-wip2ipethyithio)afimidine (4)

(2S)-1-(4-(1-isopropyl-3-(1H pyrrol of 2, 3-

b] pyridin-5-yl)-1

H pyrazol - 4-yl) py H% di n- 2Hyl am no) propan- e (I) (B-1)
(0.260 g, 66. s a yeII | e B-2:
Preparation gf _n ,\l

(2S)-1-(4-(1- |\€opropyl 3-(6- (rrethyl am\ﬁ)pyrldl n-3-yl)

- 1H pyrazol - 4-Syl ) pyri m di n- 2- yl ani no) p@pan- 2- ol

(B-2) 00 BB Br NaH, CH31_ N NBr b HN, ~ B O H2N

N H Pd(PPhS)ZCIZ KOAc NO DWF B-2-1 B2.2 B-2-3

NOR apsofutign ofhydigxylaming hydraghlofide (§0.0Ng, R86 mdPdii MRteB JAL) was added (E)-3-
hydrom 2+(m§fhﬁﬂ c?'bﬁ“mm%l ab"ygdeh)%'e%3)](§4f d, %P/a& &lol) Hpons. After the addition,

the mix unyYvia% ??tezi %lﬁ rFea@ ?lrrgd fcg 2 h BTr@ reactlgn ,m'n%g t\)/s%rscél %Ele_dN:) Nool to room
tempekdbrd aRdl (HeRRBYEGLS, adiiGd td\bi) abddt By addition of 10% aq. NaHCO;. The resulting

precipitate was filtered, washed with water (200 mLx2) and dried in vacuum to give 4-(isoxazol-4-yl)-2-

(methylthio)pyrimidine (4) (112 g, 81.2%) as a yellow solid.

Preparation of 2-(2-(methylthio)pyrimidin-4-yl)-3-oxopropanenitrile (5)
—N

N 0 NaOH (\H\
IJ _N ZN
Y I\

5\
4 5
A mixture of 4-(isoxazol-4-yl)-2-(methylthio)pyrimidine (4) (112.0 g, 0.58 mol) and NaOH (23.2 g)
in water/MeOH (350 mL/350 mL) was stirred at 70°C for 6 h. The reaction mixture was allowed to cool to
room temperature and adjusted to pH 3.5 with citric acid. The resulting precipitate was filtered, washed
with water (500 mLx3) and ethyl ether (500 mLx3). Then the precipitate was dried in vacuum to give 2-(2-
(methylthio)pyrimidin-4-yl)-3-oxopropanenitrile (5) (100 g, 89.3%) as a yellow solid.

Preparation of 4-(2-(methylthio)pyrimidin-4-yl)-1H-pyrazol-5-amine (6)

NC.__CHO NNH

2 ~NH,
A NHaNH Hp0(85%)

< M HCI, EtOH 7N
NS X
~ SN s
~

5 6

A suspension of 2-(2-(methylthio)pyrimidin-4-yl)-3-oxopropanenitrile (5) (100 g, 0.52 mol),
NH;NH,-H,O (85%, 31.2 g, 0.62 mol) and conc. HCI (60 mL) in ethanol (1 L) was stirred at reflux for 5 h.
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B-2-2 B-2-3 WD 2009/ 016460 PCT/|B2008/ 001952 -63 To a
sol ution of 5-brono-N nethyl pyridin-2-amne B-2-2 (1
w@2009/08460mol ) in DMF (30 nL) were added KOAcp¢1/1E28099101952
16.1 mmol ) and bi s(pi nacol at %égl boron (2 g, 8.06
mrol ). The resulting mxture degassed under N2
for 2 mnutes. Then Pd(PPh3)2CI2 (0.5 g, 0.53 mmol)
After YRfRedIBH té\ﬂ;?erﬁtbr% ﬂb)ﬁﬁﬂurg vs)é@%oncgrg%?e%siﬁga 831 Sha tﬂl‘ﬁs:due was washed

reaction was heated stirred overni
with qHioF @9&5’“'1"‘5’%80%8“%6@‘1 in *k@da%%a‘LbrTégéwt@e WaSEhasIg8Y ill salurated aq.
Na,COgte pHi BSa lthecmlealpitate vizis@Blec{ed OTHELSolid WashathedMritin H,O (100 mLx3) and ether
(200 rﬁL zrtﬁéneoqueé‘%%%lﬁn [}!89933,4 gd(Heﬁw9lth9o‘5€;frumNﬂ~?4s-9ﬁ1ﬁ'BQrazol 5-amine (6) (56.8 g,

trated to qi

51. 8°/maﬁetyﬁg¢w sshct M &Wﬁ? ©0Q Mﬁ?a%phlwaslzgé (- 1) F@RE . FHT- 11(d, 2H), 5.800
(d, 1Hy|2)98p1d, dHp- 2-amine B-2-3 (2.3 g), which was used

directly in next step. Preparation of

(2S)-1-(4-(1-isopropyl-3-(6-(nmethylam no)pyridin-3-yl)
Preparatior-qf ¢( rioglo-141-gMrazey-#iyHidmetiyithipjpyyimidine@®) pr opan- 2- ol

(B-2) NAj B-1-3 -N--/ NN /O /}-NHOHNHN, ~B\ N

N 0 Pd(PPh3) 4, Tcg} EtOH H N B-2-3NN H OHB-2

To a solution
/ N2sopr opyl ool H pyra Ayl ) pyri mi di
-2-ol 68 Mol ) in

(2S5)-1-(4-(3-io0
n- 2-yl am no) pro
t ol uene (20 nL Hd Et OH ( 72ek!) vvere ddid
N- net hyl - 5- (4, ,.Ej\sstetranethyl 1, 3,2
di oxabor ol an- 2- yl)pyr| di n-2-am ne 12 (é 44@ 3. 36
mol in theory) and 2 N Na2CO3 ag. The
resulting m xture was degassed under N2 for 2 m nutes.
Then Pd(PPh3)4 (0.2 g, 0.168 mml) was added and the :
A solutiont efr WaN@es (20dgas 28 mghiim wakhd 15k aty iveas peusedhddd @dsdlgdion of 4-(2-
(methﬁ@io%@ni@m_dt-ﬁ{d H-pye8 P 8 B150.0 gh@m R I rﬁuxf&?esofgi%‘aia%i:etic acid (400
he organi c | ayer was separated and concentrate The
mL) andwatdi@0mk) 3FuBi"E. |Téwg témperepure ncredfiddo -6 “@fGameehtia8)H.30, (10 mL) was
-(4-(1-iso ropyl rrethlamno)pyrldlnSyI -1H py
added, tq thg ot&alw w{tlprm amdrg @ utng@ o%//p%ﬁxﬁswm IB@%Q@OQ PB|1- %rBolz)and I, (123.0 g,
10.48 (nQ)g Q?\patgr (2&) r%l{@wa@%d@ec} dr&!'ulsey ﬁlné &%lﬁé%lsblqtlon%rmgt%d % E?O °C for 2 h, and

paration o
the m(xﬁffé -whs (réu&éizécﬁ wﬂlﬁnaa@eo'ﬁs neRinkolal ekt ddk Nodiney Was trehte® With PYa,S,0;. The

premptt%e gyzﬁKfnl%zm fnﬂl_tﬁﬁ )fﬂyaga r\;rv]ﬁg I%}rzc(%J g@ e%M) &c gtﬁﬁgz-‘ ébﬁl\?rgan/c layer was
evapoyatgd, FmdytheZesiduepvadANriliedHANCHROrrai¢drRM@ENER EtQEIAE 4N )00 give 4-(5-iodo-1H-
pyrazd?d(yﬁab(%)aﬁayﬁﬂ‘ﬂ)bﬁnﬁméle @Ry @22 JN54. bl%) as a FélloBsidOm KRR (400 MHz, DMSO): 5

tiQ
8.55 (g 1%@{%}1’%(8 ép' 55_’(% 1§)1%§§(3r?é1)hyl 1, 3, 2- di oxaborol an- 2-y
) pyridin-2-am ne (B-3-2)

Example A-2: Procedure for preparation of 4-(5-iodo-1-(tetrahydro-2H-pyran-2-yl)-1H-pyrazol-4-yl}-

2-(methylthio)pyrimidine (B)

A mixture of compound A (75.0 g, 0.235 mmol), DHP (39.6 g, 0.471 mmol) and TsOH-H,O (7.5 g) was

stirred at 60°C for 6 h. The mixture was cooled to room temperature and concentrated. The residue was
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WO 2009/ 016460 PCT/|B2008/ 001952 -64- O 0 B-B Br o b
H2N B H2N N Pd(PPh3) KOAc N O DWF B-3-1 B-3-2 To a

we eowbicae of 5-bronop- 3- net hyl pyri di n-2-am ne Bp@r/iB20/001952
g, 11 mol) in DVF (70 nl) \N&Se added KOAc (3.2 g, 33
nmol ) and bi s(pi nacol ato)di boron (4.1 g, 16 mmol). The
resulting m xture was degassed 5 under N2 for 2

purifi embg léhl%ﬁratoEE?ﬂy %Eg I'bgara&]n?e&ér Gy 13) b df d_}U@DJ-€54W1 @Q%ﬁgdro 2H-pyran-2-

ure was gassed
W 1H et - BT E AVIGES B3 G 5 8P ATy MR GAGR MU, D01 5 8.495 (4
1H), 8ws (§atH),rcb3H,01 H)RE. 898 (i1 0A), 4100 (m, T, RT3 (Ui, @ HYERS796 (s, 3H), 2.110 (m,
d wwth Et OAc’ (50 nmlLx3), the organic |ayer was
3H)’1%6hﬁ’%th saturated aqueous NaC, dri ed over Na2SO4
and concentrated to give crude
Examgte [: 8 Wbpalfiat(dhzcﬁ ,05(2’3-)-fl-¢4 (1&3@1er|-33(1 I?E?rérolgy 3& b]pyrldn)n-s-yl) -1H-pyrazol-
i . Q an -am ne 9),
ey Rl B D okt "step. 10 Pt opar ot | on
of N.
(29) -"TX 4™ 3- (6- ami no=5Z
| -1 H.pgyrazol +4~yl) pyri AT di n- 2-oxyrkan no) pr
( B- N /[ Btz 3N /1%
Pd( PRREE) 4 NNB 352 N
(2S)- 2°-(4-(3-iodo- 1 slsopropyl 1
H pyrazol - 4-yl ) pyri mdi n-2- yla mi r?o)ﬁoropan 2- ol
(B-1-3® 15 (0.52 g, 1834 mol) in toluehe (21 nlL) and
EtOH (7 nmL) were added
3-net hyl -5-(4,4,5,5-tetranet hyl -

1,3, 2-di oxaboro n-2-yl)pyridin-2-amney(B-3-2) (1 g,

2 68 mol i y) a&é\@ Na )L _The
resul ting m'x re was depagsed fnder 2.jm :
Then Pd(PPh3X4 (0.15 g, "0.134° 1) was ed and the
m xture wa 4({ gassed agai n. The reaction heated to
80- 90C and sphrred oV esaphightia,co, The m xt ur &as cool ed.
The organic Iaﬁr—v\as RoMpEPHEt ed and concent'™afed. The
residue was pwd fied by 20 prep. HPLC to af f g,
(2S)-1-(4-(3-%-63 am no-5- net hyl pyri di n- 3-yl g-l i sopropy
| - 1H pyrazol - 4-yl ) pyri m di n-2- yl am no) pr opan- 2- ol

Prepa(diio8 pof 4(3-0d3d-1gsoprdpYNH-pysazal-4-yijrRimetia}ithin)pygohidiohe (B -1-41)
Exanpl e B-4: Preparation of
(2S)-1-(4-(1- |sopropyl 3- (5- net hyl - 6- (rrethyl am no) pyri
din-3-yl)-1H N
pyrazol - 4y|)pyr|md| yl mno)pr n20| (B 4) WO
2009/ 016460 PCT/IB QL‘?%L. o B-B Br CH3I
Br o OHN B K,CO;, DMF

A B-1-1

A mixture of 4-(5-iodo-1H-pyrazol-4-yl)-2-(methylthio)pyrimidine (A) (31.8 g, 0.1 mol), 2-iodo-propane (85
g, 50 mL, 0.5 mol) and K,COj3; (16.5 g, 0.12 mol) in DMF (500 mL) was heated at 40~50°C overnight.
When TLC (hexane: EtOAc = 15:1) showed the reaction was complete, DMF was evaporated under
reduced pressure. The residue was taken up with EtOAc (400 mL). The mixture was washed with
saturated aqueous NaCl, dried over Na,SO, and concentrated to give crude product, which was purified
via prep. HPLC to give pure 4-(3-iodo-1-isopropyl-1H-pyrazol-4-yl)-2-(methylthio)pyrimidine B-1-1 (17 g,
47.2%) as a yellow oil.

Preparation of 4-(3-iodo-1-isopropyl-1H-pyrazol-4-yl)-2-(methylsulfonyl)pyrimidine (B-1-2)
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HZNNH'I n,-_

| DV B-4-1 B-4-2 B-4-3 N-NNN
B-1-3 N NN N~

HI I HOHANN Pd(PPh3)4 H OH

N
wd®26b9/0Repar at i on of PCT/IB2008/001952
5- br ono- N, 3- di net ypyr|d|n2amne(B42) Br Br
CH3l HZN N H N B-4-1 B-4-278"To a sol ution of
5-brono- 3-net hyl pyridin-2-amne (B-4-1) (3.7 g, 0.02

nol) in THE (50 m-) was added portionw se NaH (0.8
g, 0.02 nol) at OC,_AR t he addi tiBn~the m xture
was stirred at room jenperatyre for=about 0.5 hr, and
cool ed to 0C agai n={ odonethane-(2=8 g, 0.02 nol) was
added sl owly. The YeBul ting " xt Li was al | owed to
rise to roomtenperasure and stirreg?for 1 hr. TLC

(Et QAc: Petrol eum ether = 1:4) showed that the

reacti on was conpl et®:' Saturated aqifddus NaCl (10 ni)
and EtOCAc (10 m-) were 10 added. The organic | ayer

t d and th fied
R S R R—
THF (350:r8) and welie @56 mb} warpadie GoxdinerédByd, 6% Siminal) R Oa A éfter the addition, the
mlxtur(e araé's@r)ed(az rtdvémigt /T fhe@he SEtONB L1581 ) S Wed thd TeSRBR Mt Bdinplete, EtOAC

(500 ) g e e, 55 15 M GRREFLff AGIES 1418 SOV, BALBRHBINER o over
Na>S042any [chqmentrajechto ivard (A-dodoB-igepBipy- HbpyazoBt-yIBR-(BetBylsyifonypydmidine B-1-
z(ﬂsggmgy)Pd(PPhS)ZCIz KOAc N/ O HDW B-4-2 B-4-3 To

a solution of give 5-brono-N, 3-di nmet hyl pyri di n-2-am ne

(B-4-2) (2.3 g, 11.4 nmmol) in DWW (70 nL) were added
Prepakdtidn of RSPI-(4)(3-iddo-1-is6pdpy|-an Pykiz6 Py IReialidih 2)yikininbpropan-2-ol (B-1-
3) (4.34 g, 17.1 mol). The resulting 20 m xture was

degassed under N2 for 2 mnutes. Then Pd(PPh3)2CI 2 (1

g, 1.1 mmol) was added and the WO 2009/ 016460

PCT/ | B2008/ 001952 -66 m xture was degassed again. The

reacti on was heateq tg 80--90C and st rﬁz\overnight.

The mi xture was'! et i nt,p saturate queous NaCl

(80 mL). The m xt was extunact ed with Et OAc (50

— N
nm.x3). The ) THE \N y
N HN
4340 N\
(o] \ K
HO
B-1-2 813

A mixture of 4-(3-iodo-1-isopropyl-1H-pyrazol-4-yl)-2-(methylsulfonyl)pyrimidine B-1-2 (16 g, 40 mmol)
and (s)-1-amino-propan-2-ol (9 g, 122 mmol) in THF (160 mL) was heated to reflux overnight. TLC
(hexane: EtOAc = 2:1) showed the reaction was complete, EtOAc (80 mL) and saturated aqueous NaCl
(80 mL) were added to the mixture, and the layers were separated. The organic layer was separated,
washed with saturated aqueous NaCl (30 mL), dried over Na,SO, and concentrated to give (2S)-1-(4-(3-
iodo-1-isopropyl-1H-pyrazol-4-yl)pyrimidin-2-ylamino)propan-2-ol (B-1-3) (15 g, 96.9%) as a brown oil.

Preparation of of (2S)-1-(4-(1-isopropyl-3-(1H-pyrrolo[2,3-b]pyridin-5-yl)-1H-pyrazol-4-yl)pyrimidin-
2-ylamino)propan-2-ol (B-1)
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15

organi c | ayer was washed wi th saturated aqueous Nad,

dried over Na2SO4 and concentrated to give crude
wolaého@iemd hyl - 5- (4, 4,5, 5-tetranet hyl - 1, 3, 2- di okebg0bsEV1952

-2-yl)pyridin-2-amne (B-4-3) (3.5 g), which 5 was not

purified and used directly iA2nhext step. Preparation

of

(28)-1-(4-(1-isopropy| 3- (5 rrethyl 6- (rrethyl am no) pyri

din-3-yl)-1 M\ e A N\J\
yl) pyri m din- Iamno -Q N-N -
B-1-3 N N i®SN\N~/ HN HNN | 10 B-4-3

Pd( PPh3) 4 B\_<'}'-| OH To_a_soJ_uLLon of N
H

(2S)-1-(4- (3 |sei 9] LcoalH-pyrazoIN‘é ) pyri md|

n- 2y|amno)proP ﬁ gf 3) (1 g, 'éi\mo

tol uene (30 rrLg and EtC]—| (10 nL) were addedt

N, 3- di met hyl - 5-(4, 4, 5, 5- t et r anet hy! - B-1

1 3 2-di oxaborol an-2-yl ) pyridin-2-amne (B-4-3) (2 g,

mol in theory) and 2 N ag. Na2CO3 (4 nL). The 15

To ay &tulom #fg %ﬁ)ﬂt(aw(%'%daé isppaY<HcbyaRele YORZINigA-2 laminpirreran-2-ol  B-1-3
(0. 312Td'1 o me6IPRhdlche((@5 %Lgand@t@ﬁ (ﬂﬁ‘ﬂlb Wer’é@ﬁdé@ﬂﬂ-ﬁﬁbrmﬂi@S b]Bﬂldm 5-ylboronic

oo Q134 ol a0 DR B8R o Al RS o,

for 2 mingtes g BUE@PandOt2Ra@, ﬁ?xmmm)e\»/asaa;ided)amcteme nMitige grag alngassed again. The
resultlhgamiturﬁ%ssﬁ&%dafoe@ﬂ@n dnd QQF&%F%? Orhe TétGari€ BlyUGadRSparated and

onceén)tzaéﬁ(f ihe r&SI%/liép YV%%BLF@ﬁ%,VIa spr%pg—l% }quffo%j (2S)-1-(4-(1-isopropyl-3-(1H-pyrrolo[2,3-
b]pync(rn‘éﬂlt)ryﬂ-@mamj)4Wpyrmld1n-3-y§ain)nobropan -2-ol (B-1) (0.260 g, 66.19%) as a yellow solid.
H pyrazol - 4- yI)pyrirridin yI am no) propan- 2-ol (B-4)

(0.167 g, 16.98% as a g3 yel | ow solid. Exanple
Examgeg-z Iﬂfgﬁg‘?tanlqj ! (eﬂs)sog_ropyl -(6- (methylamlno)pyrldln-3-yl) 1H-pyrazol-4-
yl)pyrinfidin(2lylarapjpepydn-Bol (B-2yet hyl - 1H pyrrol o[ 2, 3- b] pyri di n-

5-yl)-1H pyrazol -4-yl)pyrim di n-2-yl ani no) pr opan- 2- ol
(B-5) WD 2009/016460 PCT/I1B2008/ 001952 -67 Br I \ 12,
Nal04 Br | TMS = Br rN--~~ 2N HCl OSIO NH2DI\/FNNHZ

Pd( pr Li Gy N THF, refluse KOAC] | -5 2
B 58 NN y—B-1s3 N-N_ Br OB- BpNN-N-N_rN
HN Pd( PPh3) 2C1 2, KOKC Pd(Pm:abaAclpchH o H " - 5- q

B-5-5,B-5 Preparation of,5-bromo-3-%%dopyri di n- 2- apj ne
(B-5- 2) Br nC 12, NalO4 Br |

Y

N

N
3 e -

—N / N—N
\ />—NH OH N //
N ~ M
> N ==
Pd(PPh,),, Tol., EtOH H <N
/k /\/

B-2

Preparation of N-methyl-5-(4,4,5,5-tetramethyi-1,3,2-dioxaborolan-2-yl)pyridin-2-amine B-2-3

U %% ﬁ hNOB@#

Pd(PPh,),Cly, KOAG
DMF
B-2-2
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N N-12 DMWF NN -12 5 B-5-1 B-5-2 A mi xture of
5-bronopyridin-2-amne (B-5-1) (50 g, 0.29 nol), 12

w6 289@16490 233 ol ) and Nal04 (24.8 g, 0.116 np&Y/BI008/001952
DMF 600 mL) was stirred at 80-90C overnight. TLC
(Et OAc: Petroleumether = 1783-showed that the
reacti on was conplete. The m xture was concentr at ed

To a ébrlﬁigﬁ of BHHER -ReRBig- ié’rﬂ f(? gt ges n%vom%\%a‘(rﬁBglF (J(Fﬁnu were added

I due was
KOAcV(ét5§ r9 (1600 mmg)) q;mﬁgblggpqpp@to@ponyq@egug OWOI( 1ihe regyiting mixture was
degastéd @fdeONLor m&ﬁ@é mad Pemgml{(atsaﬁ 015@ nfhhoNBvasddEEd and the mixture was

degasgeﬁ&nn q'lh ea&g vtvziL|s r?:etaggq?é ¢ gu(%stérﬁq eorver(\fgbl B%/ﬁ: \gas removed under

reducegf fregsdrep lineereSidisr WSsolved)\dlﬁp%AOAd (48-roL)awashed with sat@rpted 3gueous NaCl,

dried 8ver ﬁggﬁ%ana%mﬂ;@nt&ﬁm@%w@%’rdd@ N-rheth{Al5e@ Al .- ieﬁ‘é‘m&fmyl 1, 3 2 dioxaborolan-2-
r 5 E%fﬂtrlrreetdh tll:ﬁ/e) 1H pyrrol o[2, 3-b] p
V'W@P e %—%% 350).phich wep esed dispctly T next en. " N N Pd( OAC) 2,

LiCl N 2 KOAc, DVF N H 852853 Toasolution of
Prepa}r’atp)'ﬁ% 12 69%3?36:]0?%%@ é@gihg K éyr(%)érb §§9 1,9 pdp zl)l-ﬁrpyaynmldm2
V'am'%ﬁ?ﬂr%’ﬁ °d43?$ g, 0.1 nol). After the mixture was

degassed under N2 for imes, Pd(OCAc)2 (2.24 g, 0.01

nol ) was added, and the, m xture was degassed agal n.

Then tri net hyl - prop- 1N\y I-B1s3| | ane (56 g, 0.5 ) was

added. The resulti ng ture wag heated to 80- C for

2 days. TLC (Et et/rol e et her = 1:5) XHbwed
that t cto vvas c ete. 'Exce\ss renoved
under H?‘éggﬁ i sshl ved in
Et OAc (5 shead(ﬁ\ﬁ’“t)h“’ééf%r ate q “Nad |
dried overaz\lfD 2009/ 016460 PCT/ 1 B2008/ 001952 M08~

Na2SO4 and concentrated to give crude product, whi B
was purified via a silica gel colum chronmgtography
(100-200) (Petrol eum ether, then Et QAc: Petrol eum
ether = 1:10) to give 5-brono-3-
To a dJokitiby bf-(2S ¥ 1- (4+(Baddby Hsdiptopl 1) Hilpyrazpl4- yl;plymhiﬁl,n&-)bérmw)brdbm-ol (9) (0.65 g,

1.68 éﬁbrz érfé?l&éﬁgt(ZQ Ltlrgs ané é?@lg%; rElff \?/(9% a%ng RUWethy -|5=(4 5 5,5-tetramethyl-1,3,2-

I1on O
dioxahqrqign:-2-Iry[idin- gﬁbﬂrﬁyﬁzl (dli4ﬁél @36573‘“3' in theoryNanqcy NBNa:CGs apy (&S mL). The
resultﬂé"E\.uxtd’r@%éMedﬂs%d Urldéd N,Bor alnlate5| T4=1|en Pa(FPhgPlo ¢, @M 68fmmol) was added
Sl

and tt]gl_ rB&/ffx W%T ge gj\s%ﬁd pa)gre\&“l"lenptgg gxsas{ﬂg?ate& tol§0 8C)O°C am starred fdermght The
mixturg s (@oletd The eraanialigescvaz sdp#aled (@d candentratpd Tbeifs was purifed by
prep. mCsfd sefordl (2d) 1[(@J‘({ -d8pr&PYRE-(8-@rttkhylaifilefpy AR W8M- 1HRS razol-4-yl)pyrimidin-2-

yomigGtanirl ) (D 3 EhseedShrle (e To8i aue vas

di ssol ved in aqueous NaHCO3 (20 ml -) and extracted
Exammet%:B Etr%at( oqulm (ér ﬁgaa‘%g-g%&h%ayr?d’m- < -1-|@@;§'Bg§i-1H pyrazol-4-

sat urat ed aqueo I ed” over
V')PY’HB'HE%Y'F%‘!@QP'P@@?'%(%?)ude product, which was
purified via prep. HPLC to give 5- no- 3- net hyl -
H pyrrol o] 2, 3-b] pyri di ne (B-5-4) (\ g, 53.2% as a 15

pal e solid. Preparation of B-1-3
3-net hyl -%o(#4, 5, 5-1 tramst hyl - dvos(aborol -2
N4, B py P0I0023bL inF (B 5\ Y, O Br BE Y

H,N \N Pd(PPh3)2CIz KOAc o) Pd(PPh), | XN

P
B-3-1 B-3-2 A N/ku/\/
B3 OH

Preparation of 3-methyl-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)pyridin-2-amine (B-3-2)
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OONO HNB NHPd(PPh3)2C 2, KOAc DWW B-5-4 20
B-5-5 To a solution of 5-brono-3-nethyl-1
wdbk@yhiab®[ 2, 3-b] pyridine (B-5-4) (0.5 g, 2.37pdmm82hod/001952
DMF (150 m-) were added KOAc (0.7 g, 7.11 mmol) and
bi s( pi nacol at 0) di boron (0.72%§; 2.84 mml). The
resulting mxture was degassed under N2 for 2
m nutes. Then Pd(PPh3)2CI 2 (0.2 g, 0.237 mmol) was
added and the 25 mx%}j\gﬁ egassed again. The
-0

reaction heat ed and stirrgd overni ght.
The m xtur S poured into wajer (,3Q ), exyra d
with Et OA nLx 3spPecipkeani ¢ | ayer s/ wa

with satdirated aqueousDNXCl, dried over Na2SO4 ahd

concentrat ed-3t0 gi ve crude B-3-2
3-nethyl-5-(4,4,5,5-tetranethyl -1, 3, 2-
di oxaborol an-2-yl)-1 H pyrrol o[ 2, 3-b] pyri di ne (B-5-5)

. To a édutipn @f 5-brdmacdimethgipyrsineR-amine &-3- (2 g, néxima)t ieMBE70 mL) were added

KOAcI_?ﬁ.?1r _B?%S?rf@glg?rgg lill{(g@%co%a_tor)%tt)%r% (_411 Hq_ 66rmrn(1)(1l)b{hZe rggg%ngyrm(taﬁenvyas degassed
under diz\fpr)2 Piguisy HiLeH| PP W)z?'pgﬂrﬁl,rﬁ-*ummﬁ-wm%aqﬁ paHtgegyas degassed
again.(The t9acitfd vi23(i84t8d /EDO9PClnt BRHHABVEGRS Phe mikidre WisBolited into water (100
mL). '%’gllrﬁ%ug \&Lssggnjélﬁigé—'aw}\gg o'%tﬁ% gl:r(])l_’gl?a)l_!% 'élrgarQC %‘%/QIP VF\;QSS )N%sr!edlwith saturated
aqueopyp NpCl diiegqvst N&x§64 204 sensemiped-te idivp wrude Stmethy-6Yh¢.biSrpteamethyl-1,3,2-
dioxatidrofanyd-@pyiin-2EARaB-3-2) (3.4 §) whibh BFs Bed difectly Bt st

toluene (21 nL) and EtOH (7 nL) were added

3-nethyl-5-(4,4,5,5-tetranethyl -1, 3,2- 5
Prepagiation a¢fo (25)-41(4-3-(ptamiro-srmephryi p)iridjr23-gh)-hiigepropyi-hid-pgazoid-y1) pyrimidin-2-
ylamifb)prdpar-2/8iH-3)i N theory) and 2 N agq. Na2C3B (2.5 nl).

The resulting m xture was degassed under N2 for 2

m nutes. Then Pd( PPh3) m 19 g, 0.17 mmol ) was added

and the m xture was d sed again. The reaction was

heated to 80-90C and syifredq@vernight. The m x{ure

was cool ed. The organi'c Nayer separ at ed apd,

concentyated. The resid _\st“ pugi fi ed HPLC
to aﬁfhfio B,O o o e

(29)21-R4-A 15 ropyl-E-;(% FhyT- 1K py - b] py
ridin-5-y|)-1{)-|- yrazol - 4- OFJHR‘ ¥

yl ) pyri m #84- 2-yl am no) propan-2-ol (B-5) (0.1 Q/)ﬁg,/\/

16.2% as a white solid. Exanple B-6: Preparg@§i on of OH
289 -1-(4-(3-(2,3-di net hyl - 1H pyrrol o[ 2, 3-b] pyri di n- 5-
To a PI)J liof_ q)fs(gﬁ}-b-&yq&lode-|sopropyl-1H-pyrazol-4-y|)pyrlm|d|n-2-ylam|no)propan-2-ol (B-1-3)

(0.52 &} 4 arwl)-id toplehpy21 mipamt RtOH @nimmboygre @pdet 2methyl(8346),5,5-tetramethyl-
2o o ey Bl by DB oo )
The r@ylti@ mixtureswasg degassed under N, for 2 minutes. Then Pd(PPhs)s (0.15 g, 0.134 mmol) was
added and the mixture was degassed again. The reaction was heated to 80~90°C and stirred overnight.
The mixture was cooled. The organic layer was separated and concentrated. The residue was purified by
prep. HPLC to afford (2S)-1-(4-(3-(6-amino-5-methylpyridin-3-yl)-1-isopropyl-1H-pyrazol-4-yl)pyrimidin-2-

" ylamino)propan-2-ol {B-3) (0.057 g, 11.6%) as a light yellow solid.

Example B-4: Preparation of (2S)-1-(4-(1-isopropyl-3-(5-methyl-6-(methylamino)pyridin-3-yl)-1H-
pyrazol-4-yl)pyrimidin-2-ylamino)propan-2-ol (B-4)
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Br Ob HNB\ NHNONI'N N i NHPd(dPPf]zCl 2, KOAc

HOHdDW NN 15 B-6-4 B-6-5 Pd(PPh3)4 B-6 H OH
W(E’!Z@D@i@tso on of PCT/IB2008/001952

5- br ono- 3- net hyl - 1- (phenylsulfonyl) 1H pyrrol o[ 2,3-b]p

yridine (B-6-2) Br BsCl, NaPPBr NN THE NN H Bs

B-6-1 B-6-2 20 WO 2009/ 016460 PCT/ | B2008/ 001952 - 70

To a solution of 5-brono-3-
H-pyrrol o[ 2, 3-b] pyri di ne (B-%ﬂﬂ(;"? g, b. 68 mol )
BBO ndw;,) Was "NaH dero
06—4=br agophen Isul+eﬂ-Py'4—eh4—9|'—|—d»e &
HN IOl )  was addedN30Nm nut esP4Fdd ich'z ke mi xtureN s O
stirred at roomtenperature for 5 h. TLC(PetroIeum
Bffier: FEtOAc = 5:8%2showed that the reaction wa843
conpl ete. Saturated aqueous Nad (10 m ) was added,
and 5 the mxtgse was filtered to gi
5- br ono- 3- nretvhy| - 1- ( phenyl sulfonle)_N
)

H pyrrol o[ 2; ] BMI5i di ne (B- 08 g) as a white
solid. The organic |ayer \wag/ separgted fromthe

filtrate, cohcgntrated to 8 t filtered to give
5- br ono- 1- (4- br ¢hophenyl sul f nyl)f3- t hyl - 1H pyrrol of
2, 3-b] py . Two bat cheg” r/\/éonbl ned to
gi ve Pd(PPhs)s

5- br ono- 3- net hyl - 1- (phenylsulfonyl) 1H- pyrrol o[ 2,3-b]p
yridine (B-6-2) (1.3 g, 65.29% as a white solid. 10

PrepaPJti%H%? 8lbkStho-Ri3- dlmethylp r|d|n-2-amme (B-4-2)
-bronmo- 2, 3-di met hyl - i’ (phenyl sul fonyl ) - 1H Byrrol o[ 2,3

-b]pyr|d|ne (B- Bri \ch, LDA, N THE N N
To a_suSgensjon of |
nyl sul fonyl ) - 3= - 1H-pyrrol o

Bs Bs B-6-2 B-6-
5- brono- 1- (4- b
23b]pyr|d|ne'§)B- -2) (0.9 g, 256*mm|) in THE (20
n.) was added drogvx se LDA (15 nm, O. gBMZI n THF) at
-40 C. The m xture was stirred at -20 Cfor 0.5
To a dobion of\VEbioyio- a-meihﬂ@/ndlﬁ-z%ﬁrge (B-@ﬂ) (BT?‘O@ )0.08arsolp ohdBHF (50 mL) was added

' . dropw at -40 -- -30 C. he reaction was stirred at
p°“'°'}“6§ﬂ#\gl*gﬁl&e9 ST AT e BEGE, GR GRS pRRa ISR room temperature

eacti on was COEI ete. Saturated agqueous NaC

10
for aqut 0)5 he/pd epeipg-to %agﬁ_r) Iqdemathanfed 9 #1084 rqqlpé/vamaggéﬂ gowly. The resulting
m|xture Wﬁs 8|Toglag Itci(ibslfg%fom\/\famgeratu%e:{) gr ? rregidf?r fj ﬁr ?I(_jC ?é/tS[\c Petroleum ether = 1:4)

rous once
showeg - tbatdh@:@ct{prdwmgpmletq Sqtyyhted yahgapu$ (Nﬁ’@l }1.01mL) and EtOAc (10 mL) were
added"h’lﬁé’ér@ml@[a?eraﬂ&] RViEdntthte8 ahBthBredidueOvad ;Qj’r|f|§)6v1§ 435|l|ca gel column eluted

A IR T RN A

white gdliggyr r ol o[ 2, 3-b] pyridine (B-6-4) 25 Br aq. Na()—| Br N
NMOHNN %Bs H -

Preparation of N,3-dimethyl-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)pyridin-2-amine (B-4-3)

= I Br i # \ — /O
= HN—Q B
N—7 o

N d(PPhj),Cl,, KOAC
H DMF

B-4-2

To a solution of give 5-bromo-N,3-dimethylpyridin-2-amine (B-4-2) (2.3 g, 11.4 mmol) in DMF (70 mL)
were added KOAc (3.35 g, 34.2 mmol) and bis(pinacolato)diboron (4.34 g, 17.1 mmol). The resulting

mixture was degassed under N, for 2 minutes. Then Pd(PPh;),Cl, (1 g, 1.1 mmol) was added.and the
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B-6-3 B-6-4 To a suspension of

5- brono- 2, 3-di net hyl - 1- (phenyl sul fonyl ) - 1H pyrrol o[ 2, 3
wo Bopyidseh ne (B-6-3) (0.9 g, 2.5 mmol) in THE pSB18%08/001952

and MeOH (30 nl-) was added ag. NaOH (20% 19 m-) at

room tenperature. The 30 niffure was heated to refl ux

overnight. TLC (Petroleumether: EtOAc = 5:1) showed

mixturE W%s E@%@gédgiéai\q’aﬁ Q:gm \%sqwaéti ttc%OJEJB‘% a?wg 8}{ ov% ht. The mixture was

renmoved under re pressure
poureghjpingairgtethaqypoys NF@' #8d)) drI'GJFB’ESUfP@FP PB@@GSM 55”23 (5Q phx3). The
organi¢tyer wbdeshédWwith satueated atuesus NaCharied @aﬂNa‘stamaf conBéhtrated to give
crude mﬁgag&@gﬁ@% (#9;5;5e%tr$r}équl-qgr%§rj %x%éorolan-?-dﬁ):yn\c;\ﬂré ehmlne éBu-t{ ?) (3.5 g), which
was npfpurifedend ysed dijeetly in neRi R0 af ford 5- br ono- 2, 3-

di met hyl -1 Hpyrrolo[ 2, 3-b] pyridine (B-6-4) (0.4 g,

Pre I Qn
prevaiaigh i (G BsboRtc- B SRR larna Pt SRl oy
yl)pyrirgidint-2-ylamidojpropan-2pIAB3Y) b] pyri dine (B-6-5) ON O Br
B-B OO HNB I\ NFN Pd(dppf)2Cl 2, KOAc DMV B-6-4
B-6-5 10 To a solution of 5-brono-2, 3-di net hyl -
H-pyrrol o[ 2, 3-b] pyridine {B-6-4) (0.4 g, 1.77 mol
DMF (30 mM-) were addeqh QAc (0.52 g, 5.3 mml)
bi s( pi nacol at o) di bor qn4 g g’ 2. 65 mm
resulting mxture was d dd unde
Then Pd(dppB Cl2 (40 \NO 049 mTDI)
e X ur degass gakn- The refctijon
eat o 8Q- and sti rred @yer ni ght . '
was ured I'ntlo wat-er—+06—~t)—sextracted with .
(40 nix3) . The organi c RdBRIw).was 15 washed wig h Ho &h
saturate aqueous NaCl , dried over Na2804 an
concentrated to give crude 2, 3-di net hyl -

To a ﬁﬂmgn éf’ (?St— - 4r(%'7<‘ft;ohlylg dﬂ’or{)gl‘-%-gﬁ%%fp %&!9%}@2 %&un%)pro an-2-ol (B-1-3) (1
g, 2.58 d@molbmrtplpgr@d@gﬁ@j. 20d Ftar r(éQ;ng, wieﬁe N3 gfpethyl -5- (4 4,5,5-tetramethyl-
1,3,2- J?bﬁaabahizqnpﬁﬁm(22a$amelcd4lsx(ag( €.3 3msbl MEthébry)ahd 2 N aq. Na,CO; (4 mL). The

resultlpg RIYX £ ﬁégaﬁif]dp%f 3 fﬁ{ %%ﬁguéesy I Solﬁ%ep%g éé% 920 8?3 mmol) was added
and tr(eBm@t)Jrq\WN; degassen| gRain- ’th\reamqn -wgs hda@dNp @owoﬂc -and stirregdf gvernight. MS
showdd the nﬁct@m%a@d&%m 4nBhé rer@é' wes c@ol@@' THel d?@bn@:f layer was separated and

conce tra?g%,ﬁg%ﬁﬁ%tftﬁlr\g%sgﬂurﬁeige (pééjp)ll I—g’;c Ig %?OE’ZE) le bpg%%opyl 2;, -(5-methyl-6-
(methylaroihg)pyridint oY1 e pyréZ304-wipyric@idih- Hlﬁﬂné)ib@pad 2))' M)G(Oad‘dedm 98%) as a
|,ghtyg,,o§,sg,,dmt hyl -5-(4, 4,5,5- tetranethyl -
2- di oxaborol an-2-yl)-1 H pyrrol o[ 2, 3-b] pyri di ne

(B 6 5 (0.7 g, 1.77 mmol in theory) and 2 N aq.

Exampla BB rédaratianlof (2S)1 €44 BisopiopnB-(Binéthylel Hypardie(g dsg®didin-5-yl)-1H-
) 20 d(PPh3)4 (68 ng, 0.058

pyraz%ﬁgpymwg‘sé'ggﬁgmﬁgkﬁ gzr#qu ure was degassed agai n.

The reaction was heated to 80-90C and stirred

overni ght. The m xture was cool ed. The organic | ayer

was separated and concentrated. The WO 2009/ 016460

PCT/ 1 B2008/ 001952 -72
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residue was purified by prep. HPLC to afford
(29)-1-(4-(3-(2, 3-di nmet hyl - 1H pyrrol o[ 2, 3-b] pyri di n- 5-
W 009h16466 0 IO ropyl - PCT/IB2008/001952
H pyrazol - 4-yl) pyr| m di n- 2- yI am no) propan- 2-ol (B-6)
(O 170 mg, 23.6% as a |ight Z/ellowsolld Exanpl e
B-7: Preparation of (2S5)-1
(4 (1-1sopropyl - 3- (2 rrethyl 1H-pyrro| 0[2 3- ]pyridi n-

1|_| 5l Nalo, B T™s 2N HCl
py 4- yhypyr i m Ey% yh@@]@g@pf opan |2N' B\_7) Hsﬁreﬂux
I\/ISBr YX 1. t- O(KQ‘\CBUI*U-IBY \\HNNI-

Pd(BF5Ph3)ZCI 2, Cul, B3N 2. ag.HCI N N H BisS-Al - 12 B- 7 1
B-7-2 B-7-3 BsCl, NaH Br | \ \ LDA \wel Br I \ \ agq.
NaOH Br THE NN THE % THE N H Bs N B-7-4 B-7-5
B-7-6 NNB-1-3 NN 0oBBONiO I"YNBME '\ _ HN7 ),
B NN. HN g(d f)2C1 2, KOAc O H 6Hj )N\DI\/F Pd( PP
Br -1- H()—IF/Fr ars |ono/”/\./
| 5-bn rm_S_(_Z_(_t_u_;tetHh ' y
-ﬁ’- 2) Pdlp®h,)JvX0ABr | TVS N NH2 P@erhiPh3) 2C1
3N N NH2 *¥B-7-1 B-7- Toasolutlonof Ho &
5- brom) 3-i odopyri di n-2-e&si ne (B-7-1) (20 g, 66.9 B85
rmol) in Et3N (200 m-) was added Cul (1.27 g, 6.69
'), and the resulting m xture was degassed wth N2
Pfepaﬁswnz’f AiPRRIPe-S-iodapyridipRaoppgiBe2h 15 (1.4g, 20.1 mmol)
was added and the m xture was degassed again. Then
ethynyl -trimeghyl-stlane (7.2 g, 3.6 nm)II) was added
dropwi se into t xture BtN@C: The fe was
stirred at room e eratur‘e—f‘OT‘>4 hours, | TLC
(Petrol eum et her: Nt O8Y; = SDMF showed tNhat NHae
reacti on was conplete. The m xture was evaporated
under reduced pré&sslire to give crude nB-&t2ure whi ch was
purified via a silica gel colum eluted wth
etrol eum et her/ Et CAc 820 1) to afford.
A mixigrenefarrromopypidipi2ramieg (Brp-d) (5019 8129y Y2059 BdP-A3D mabiang NalO, (24.8 g,
0.116 (nBr) rNF sdﬂn()lﬂbsgnrr&ﬁat@%omovarmght trec $0OAE - Petroleum ether = 1:5) showed

t 5- br onn rrolol 2 3-b ri i ne
et v SRS U Bt o Tt B bt KBty ! RAlsE s (o emove e
solver@'[l‘gures@pe wagderoIvad- |BLEgDABI(5QquH(;1vag‘redeim|—|@atpr NORHIEL)Nand  saturated

aqueoh& NaCl (100 mL), dried over Na,SO,4 and concentrated to give crude compound B-5-2, which was

z
>
[

purified via a silica gel column eluted with EtOAc/Petroleum ether (12:1) to afford pure 5-bromo-3-

iodopyridin-2-amine (B-5-2) (35 g, 40.5%) as an orange solid.
Preparation of 5-bromo-3-methyl-2-(trimethylsilyl)-1H-pyrrolo[2,3-b]pyridine (B-5-3)

O =
L Si—
N” “NH, Pd(OAc), LiCl N \

KOAc, DMF N
B-5-2 B-5-3

To a squtidn of 5-bromo-3-iodopyridin-2-amine (B-5-2) (30 g, 0.1 mol) in DMF (600 mL) were added
KOAc (29.4 g, 0.3 mol) and LiCl (4.25 g, 0.1 mol). After the mixture was degassed under N, for 3 times,
Pd(OAc), (2.24 g, 0.01 mol) was added, and the mixture was degassed again. Then trimethyl-prop-1-ynyl-
silane (56 g, 0.5 mol) was added. The resulting mixture was heated to 80-100°C for 2 days. TLC (EtOAc:
Petroleum ether = 1:5) showed that the reaction was complete. Excess DMF was removed under reduced

pressure. The residue was dissolved in EtOAc (500 mL), washed with saturated aqueous NaCl, dried over
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B-7-2 B-7-2a B-7-3 To a solution of
5-brono-3-(2-(trinethylsilyl)ethynyl)pyridin-2-am ne

wd BoodroZesed 9. 5 g, 35.3 mmol) in t-BuOH 5 (100 mbed/sness/001952
added t-BuOK (10.5 g, 141.3 mmol ). The m xture was
sti rred at 80 C for 20 hourSGBTLC (Petrol eum et her:
Et OAc = 5:1) showed that the reaction was conpl ete.

Na,S %ﬂdt e t?é{e %r 0% cg't?o%g 88 lcgmte\r;@%}:%dded t8I|Ica gel column

ncentra ofi C
chromatpgraphy { 190200 étﬁoletms ewﬁls(tﬂmneEtOx‘/\asPﬁ@@uerdethes T &flPte give 5-bromo-3-
methyl- .@J(m&etlngsiryg-1 HEyFFoI&[E@Iblj@h@Né]deﬁ -BRhot pEeOh\g, 7.8kl aRGWRSA.

that the reaction was onpl ete. The m xture was

cooled to roomtenperature and poured into water (100
Prepanatjon of heebrome:-3imethylatH-pYrdlof23eh]pyridite B a bed of

Celite. The filtrate was diluted with water (100 nl -)

and made basic by the addition of 50% sodi um

hydr oxi de. glhe Yre vvas ext Lh EtOA (150

m.x3). The B-gr any $ vverétra'\?mg \cliB Rer (100
m -) and sat urat od dm Ch|ﬂ.ﬂ:i Aguf 100 )/ B ed

over sodium sulfatgjand concentrated undeN refuced
pressure to affcgg 35-bromo-1 H-pyrrolof 2, 3- ]p r|d| ne
(B-7-3) (6.2 g, 6% as a light yellow sol
Preparati on of

To a g%a[?ﬂﬁ S%éérﬁngg rr%gw?%- tr%@ﬁmﬁw ﬁodl{:f %&giﬁdﬂ%@&??@@ 11 .8 mmol) in
THF (5@ mirpwas gddgg,@rﬁ\ghglr(Z(meB The mixdirg was stirred at reflux overnight. HPLC showed the
reactiéir WS EOhNEE. Artdd 1tRY mixtlird) aé Bortedttatd Ourdied rech&Bﬂre!s@ﬁ'@ tHné']reS|due was

dlssoIﬁ;Emgéggo gﬂ%—?’% (2% n'ggg%ley r%&é vgéud%l&)Agd?mn?)eﬁhe organlc layer was

washedawithrsaturdted aquiegtsuNaClviisd over NagD,zend rconsentraie orgiMewar@le product, which
was pQNf%H r\HaQJ?ép HPLE 4 §i6d 5 QJo%m-rﬁ&thﬁﬂ H- p@FrQﬁ@ 31)%%6 idihe %IQW?Q g, 53.2%) as a

reaction was conpl ete. Water
pa'eS@tdOAc (50 m.x3) were added into the m xture. The
organic |ayer was separated and concentrated to give

| 23ah i diBe. -

Prepiatmnm rﬂst“g ﬁﬂﬁ,&%ﬂe&%ﬁ%ﬂhg’ #??YJXEQ&@%&Z&IVP‘]S rg-}‘?ﬂa&ibﬁ,% b]pyridine
(B-5-5 HNVR (400 MHz, CDCI3) 6 8.465 (s, 1H), 8.141-8.114

(d, 2H), 7. 905 (s 1 H, 7.679-7.669 (d, 1 H),

7.586-7.529 (m 1 H), 4307351(2 1H,

6. 458-6.475 (d, ,1 H) Pep on of

5- br omBr < bronophe )-2-nmeth H p¢ o[

2, 3-b] pyrildi n -7-5) V\D 2009/ 016469N_ B,

PCT/ | B200 NP"T~ N

NBs Bs B-7-4 *B 7- SJﬁ%ﬁKﬁﬂéuspeny on o
5- br ono- 1- ( phenyl sul fonyl ) - 1H pyrr ol o[ 2,'3-b] pyri di ne
(B-7-4) (10 g, 0.03 mol) in THF (50 m -) BA&§ added
dropwi se LDA (200 nL, 0.21 Min THF) at -78 C The
m xture was stirred at -78 C for 5 one hour. Then Ml
To a goBition gf BbOFE-3rmethy-MHPyradielad-bibydgng GeS-At (0528 237 mhel) in DMF (150 mL)
were ééiﬁz@tK@Ab Wiﬁgth{ rnﬁ‘\%l)f’i\énd' Hi&linhNato)@bdton (G72 gno.sh hﬁﬁbl) The resulting

mIXtUI'F vas ldggaé?%do%%%a f@% Tﬁen@é&(@?h%&&ép #{C;: S n o added and the
mixture 1@6 dedasSyd ammeledeaﬁom washetated tmﬁ@ctgo?céandﬁheedw\gmmm The mixture was

poured W&Watiﬁ\e{@? FepakRcpd Wlth B{A R4 1 DMEL3) AFHRG Rl Sa R 2 W ashBE with saturated
conc gn rat ed

aqueoys B*a }nsirl(id ?vz?r BIP{%% F?H% ﬁ?/r}cgma[te(dntg|gjve2:rlfd§t%tygth&}q_(4 4,5,5-tetramethyl-1,3,2-
dioxalpyalare?-gl)-2H-Pyrod|fg, B ibiplyridine( (B-575)%0.7 06 which &ds d€éd dirsctig irl neghdtep.
yeI I ow sol i d. 1HNMWR (400 MHz, CDCI3): b 8.390 10 8 385
I—2 176- 8. 145 H) 78287823(d 1
Prepayat@_pg)_f-{( &\)-;Id4ﬂ-lsomrogyl-3 rgqjd;yl-/l H4mgrodq[2 32),].Byr|d51 Q-gl,)f1(-l§)yrazol-4-

yl)pyrimidin-2-ylamino)propan-2-ol (B-5)
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1 H, 2.748 (s, 3H). Preparation of 5-brono-2-nethyl -
H pyrrol o[ 2,3-b] pyridine (B-7-6) Br ag. NaOH Br N N

wd tfoodhddeo Bs 15 B-7-5 B-7-6 To a suspensi on OpCT/IB2008/001952
5- br ono- 1- ( 4- brom)phenyl sulfonyl) 2-met hyl - 1H pyrrol of
2,3-b]pyridine (B-7-5) (4 ¢,%911.4 mmol) in THF (20
m-) was added ag. NaCH (20 nml-) at roomtenperature.
The m xture was heated to reflux overnight. LC M5
showed the reaction was c | ete. Water (100 m-) and
Et OAc (50 mix3) 20 weré\ddded into the mixture. U}I’E
organi c |ayer was separgtedp.1dyied over anhydro
Na2SO4 and concentrate

was purified via prep. [HPLC to afford N7\ Y

5-bro 1 H py«rrgr\EZSb i dihe (B-7-6)
(1.1Ng¢ s a white solPd. Pr N

2- , b, 5-tetrzy gg-_( yl >, 3, oxabfproljan- 2-y
1)-1 pyrrolo[23b]pyr| n&* 25 (B-7-7 A

B-B / N\ BO N N HN H Pd(dppf)2C 2, KOAc O B-#6 @H
M F B- 7-8-5\40 2009/ 016460 PCT/ | B2008/ 001952B-5-75 To a

m xture of 5-brono-2-methyl-1 H pyrrol o[ 2, 3-b] pyridi ne
(B-7-6) (0.5 g, 2.4 mmol), bis(pinacol ato)di boron

~ To a golutiGn of (28)- 1T7(4+{Brividd- 1 dsvpro@AtH-gyBazdl-4yl pFrirtidimzelamina)prbpdr-2-ol (9) (0.65 g,

1.7 n{n% m—t))lu\@@es (’ﬁdﬂﬁﬁj antlj: qi(tglgp(fﬂ rﬁﬁ' %e&eo ijéd %—m&hﬁ-@-(ml g—tetramethyl-1,3,2-
un or 2 mnutes, Then

nlxture was asse
dloxalgqﬁ@arh? le Ifi @yrg:l%g b rlqaqee}} (gt7 98§é7 g\r,qé)'l iﬁitW) ang &N aq. NaCOg3 (2.5 mL).
The r¢<SGHBE IR turd/Bvak] degadedlyindeh tiyed 2t hiatite$. hen @aEPhYN(OV®Sg, 0.17 mmol) was

addeﬁ%b@&%{u&%hseﬁ?ﬁag%g égnal)nl_ q’egét %aé ﬁgatég‘t)é%b ~$¥PE Gnd stirred overnight.

ani c | ayer
The mpdysg wap é@gleddﬂ'h%qg@ﬂ%‘elﬁyera\ﬁﬁy ed mggqﬁ/pngﬁgd The residue was purified by

prep. ; anceg&c{ 855@%4t gsgi-v@(mmadw -3-(3-methyl-1H-pyrrolof2, g b]py?dln -5~ 2y|) 1H-pyrazol-4-
= o - L Y IOX or ol an- £-
e TGS RS phobede & ofp SR s a9l P G) 2"
brown solid. 10 Preparation of (2S)-1 '
Exam (e’B-6:1prk %&W'(zﬁ'ﬂ@ (80eL, ﬁMi’rﬁem—)H-ﬁ’pr'yﬁbQEZ% @rpb}.mrsl-ﬁ) ﬂlsopropyl

‘ 1H-py(€°l7}-y&p)f{f)n¥lgm -yjangin R&/q(?)g%r ml(gﬁ? ilrllll E&) E{ gﬂai- ~-

Pd(PPh3)4 NN B-7-7 B-7 HOH 15 To a suspensi on of

- 2-net hyl - 5- (4455tetrarrethy| 2- di oxaborol an- 2-y
By (pyrahef 2, men neoq, B 7-Wg 2. h&ormml
| theary) and THF ~meon

(2%)-A- (4-(3-iodo-1- |somopyl 1H pyr azol - N yl ) pyri ni di
n-gs1 yl am no) propan -8%20l (B-1-3) (0.4%4 1.2mmmol) in
toluene/ EtOH (3:1, 50 nL) was added aq Na2CO3 (1.7

NTX 7
U@ AP LA %L |
NN HN =
— =N
“ E Pd( dppf)ZCIz KOAc

d(PPhs) B-6 B 6u

Preparation of 5-bromo-3-methyl-1-(phenylsulfonyl)-1H-pyrrolo[2,3-b]pyridine (B-6-2)

Br
m BsCl, NaH \(\I\g
— o
NT TN N\
B-6-1 B-6-2
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m, 2 M. The m xture was degassed under N2 for 2
m nutes, Pd(PPh3)4 (0.05g, 0.042 mmol) was added into

wo hevomedbeir € and degassed agai n. The m xture WBST/IB2008/001952
stirred at 80C for 30 hours. _TLC (CH2Cl 2: MeOH = 20

20:1) showed that the reactid®-was conplete. Water (50
m.) and Et OAc (50 nlLx3) were added into the m'xture.

Toa {ﬁtﬁig%ﬁfgg-rﬂ)iro%cj-ﬁ%%{hﬁl\-’\@é;%y?@lg? d&giding :('é-ggn?t’ 5t yr&ﬁ&ﬁﬁ THF (30 mL)
was agged rﬁ@hl (G349 &9 gmml)é;‘nderﬂpuﬁ;ot@ 4al1)rpr@p;d19nylsulfonyl chlonde (1.2 g, 6.8 mmol)
was alds3)30mifdted idtef. I ﬁ@ e was didedBitrbomh tehigeRiré Rk 052, BLC (Petroleum ether:

EtOAci_a' B Ist%vx{o‘ad i‘uaY He reactlon \gas coénplelt Sa%lgatepdr %‘5%‘552@%9' (tod_nl7))was added, and
the mmrel\w flj}efei@ 9% 5 é@m@ 3\1m¢th3é*1€(meﬂliSU|f2®’|)Ebl'hPmilo@[335 Blpyridine (B-6-2) (0.8
g) as PWRRA. ITRE o@famc layer was separated from the filtrate, concentrated to 8 mL, then filtered to

give %%rﬂzng- - Ft)bro}r'q_phenygul?cfr)tyl -3- me{hyl {IF perJlo 2”% t()j]p)%rlo ne’ ﬁ) a]gf)y{wonl)atches were

combipgd zdie-54brgrhg-pymeithyl- tH phe @dsylfanyl)1d)pprap(d3-tdpyading B-62) WO g, 65.2%) as
awhite 999/ 016460 PCT/1B2008/ 001952 -76 11 O O H2ZNyN- N_
~N~BB OO NNi-PrOH Br reflux Br Pd(PPh3)2C12
B-8-1 B-8-2 DMF, KOAc NN NNI ~~~N/ N B-1-3 N N
PrepaBat&nHﬂ‘S(Hrbrﬁ:-@Q(d?ﬁb&)m -{BhenyisulfBn$y-3HipgtroB3-bipyitiine 2 (B-6-3)
Na2C8 | HN/ 'OH B-8 Preparation of
6- br ono- 2- net hyl i mi dazo[ 1, 2-a] pyri m di ne (B-8-2)

H2NYN- ~~CIBJ\INN~|- rOH N Br refl xBr B- -1882
To a solution =y 0o pyHPANMeli n- O 0 g,
0.98 nol) in ikPr 2 Ly and_DhF ( 50 m

added 1-chl oropﬁ‘bpan“rz one (%@6 g, 6. 53Nm)l then t he
m xture was stirred B¢ 100C for 16 h. TLC (@ﬁetrol eum
ether: ethyl acggate = 1:2) showed the reggti on was
conplete. The reaction m xture was quenched by Na2CGO3
and filtered. The filtrate was concentrated in vacuo

To a saBeknkibe of BBioehdel -Masonfuphérfyisaitbnipy:3- nmntyumnpyrmmmwm -6-2) (0.9 g,
(petroleumether: ethyl acetate = 5:1) to_afford

2.56 %%lal]'ﬁlg (7 @Léw%sﬂ_@dgd grop\ﬁls%h,ﬁ)A (pgmly, M ig) JHE b#ti-40 °Gi dhe mixture was
Preparati on of

stirredzat it g0 "G fof 4,54109 Hlethwkipdidee R lg-3B43nmolyjvasedsed groanisg al-40 ~ -30 °C.
The regfc%gl daz %ké'cbz alrﬁ ¥rn|1prgra ure ove(rnlght LC3 RAS s?owed that tlne reactll\clm was complete.
Saturated aqueous NaCl (10 mL) and EtOAc (10 mL) were added into the mixture. The organic layer was
separated, dried over anhydrous Na,SO, and concentrated to give 5-bromo-2,3-dimethyl-1-
{phenylsulfonyl)-1H-pyrrolo[2,3-b]pyridine (B-6-3) (0.9 g, 96.3%, containing some starting material (B-6-2)
as a light yellow solid.

Preparation of 5-bromo-2,3-dimethyl-1H-pyrrolo[2,3-b]pyridine (B-6-4)

To a suspension of 5-bromo-2,3-dimethyl-1-(phenylsulfonyl)-1H-pyrrolo[2,3-b]pyridine (B-6-3) (0.9 g, 2.5
mmol) in THF (30 mL) and MeOH (30 mL) was added aq. NaOH (20%; 19 mL) at room temperature. The
mixture was heated to reflux overnight. TLC (Petroleum ether: EtOAc = 5:1) showed the reaction was

complete. After the solvent was removed under reduced pressure, water (20 mL) and CH,Cl, (20 mL)
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N Br Pd(PPh3)2Cl12 0 B-8-2 DWMF,KOAc B-8-3 To a
sol ution of conpound B-8-3 (3.0 g, 14.1 mmol) in DWF
wa o6doteusorver e added bi s(pi nacol at o) di boron  15p¢B1Ed90sh01952
15.5 nmol ) and KOAc (4.58 g, 42.4 mml). The resulting
m xture was degassed under NZ'for 2 ninutes. Then
Pd( PPh3) 2C12 (0.20 g, 0.23 mml) was added and the

h S u S :
were E&dﬁj Hﬁd& %%S%g%ggplg%gﬁ V-el‘;'r ;Earatﬁgf dH%.{é@? ﬁﬁyérto gﬁ?ﬁ . The mixture
was ganprifirated e giveg@iiaden mixture which W@hewééd tVﬁ’ePfleEaUPh-%ﬁO \wiierd 5-bromo-2,3-
dimetB@IRIp§irdo[2, Bibgpynding B-e4)0.3 gt Tea, raal wheadd. fi | tered.

The filtrate was concentrated to give crude conpound
B-8-3 (2.5 g) as a brown solid, which was used for the
Prepaﬁetian of 2Spdimethylap-(4H% b-tgsrametiyd-4 13 20di ox ANOr S 9 H R4y 0-1 B4fyerolo[ 2,3-
(bE&Z@OSI 001952 -77 Preparation of
(28) 1-(4-(1-isopropyl - 3-(2- nmet hyl i m dazo[ 1, 2-a] pyri m
din-6-yl)-1 H pyrazol -
yl)pyrlmd|n2ylamno)§9parb -ol (B-8). NNNN N

Br Pd( PPh3) /' N, -3
t ol uene \2M Na2 ® HO™' OH B+§B\| i
of conpo
m.) and EtNH ( 6 m_) ' Re{drpTaCigeACS cr Gde conpound
B-8-3(2.5g 26 mol ) N 2 N aqueous Na20B (7.5
m.). The reB®4ing mixture was degassed urds N2 for
2 mnutes. Then Pd(PPh3)4 (0.41 g, 0.36 mmol) was
added and the m xture was degassed again. The
To a pelgtiontof Adramoc?. grdineitryks 1 Hreyrtoladl. 3-blp PG ea(Beb-4) (Ordr @l .77 mmol) in DMF (30

mL) vﬁéf@ raBdiéHihKOAJ k5L W%olﬁﬁ@*bs(pm&@olé&)d%ﬁ%ﬂﬁd 68 fge 2. 65 mmol), and the
on e. m Xtur Wa,
res“"'B? é‘%\ﬁﬁ"S "Yaiféﬁ’aﬁiﬁg ”%‘ieﬁé‘ize( et Eue EBEF?C ?{??Pg)e(g'a (40a’H%I G§fg mmol) was

added @il thle mixivas wpsi dédiabeed dggin pFheeadiibh @as beajéd/le 800936 and stired overnight.
The n(ﬁur%)wa{s%u@unta- v@?@r (D L), dira¥h WA ESOAd o FX@NPINE organic layer was

washe(dzlgsh siatuc' g({ %{u%@sg\lqﬁl ﬁjél@ci'llwqr Maastﬁ;@[ni cgncgrtﬁ;?q tﬁ]gafeﬁ:rl.@e);?ﬁ dimethyl-5-

(4,4,5)5-tatransetiyl- Qp)'llmo](hborolan 2-yl)-1H-pyrrolo[2,3-b]pyridine (B-6-5) (0.7 g), which was not

| n- 2-yl am no) pr opan- 2- ol
pu”feg%g %57&5&'[), rp%e&g{@ 15 Preparation of
3- br onobut an- 2-one (B-9-2). 0 Br2 O Br AcOH H20

Prepdatibnlof R$)-144 T33(2¢B-¢$iﬁietliyl OH-pHiiro B2, Bl p YridinG-y()o0idgproByl3 H-pyrazol-4-

i 0, nd H20 (2 L) was added dropw se
yl)pyﬁmknégla@%gg"gég% ) at 70C for 3 h, then the

resulting mxture was stirred at roomtenperature for

14 \

I’/\I—N

N\ O Y B-1-3
/

HN /_ B, N
N 0 N/)\ ~
OH
B-6-5 Pd(PPh3)4

To a solution of (2S)-1-(4-(3-iodo-1-isopropyl-1H-pyrazol-4-yl)pyrimidin-2-ylamino)propan-2-ol (B-1-3)
(0.34 g, 0.885 mmol) in toluene (30 mL) and EtOH (10 mL) were added 2,3-dimethyl-5-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl}-1H-pyrrolo[2,3-b]pyridine (B-6-5) (0.7 g, 1.77 mmol in theory) and 2 N

aq. Na,CO; (1.3 mL). The resulting mixture was degassed under N, for 2 minutes. Then Pd(PPh;), (68

mg, 0.058 mmol) was added and the mixture was degassed again. The reaction was heated to 80~90°C

and stirred overnight. The mixture was cooled. The organic layer was separated and concentrated. The



hrs. TLC (petroleumether: ethyl acetate = 5:1) showed

the reaction was conplete. Water (1 L) was 20 added,
wap@ohae®r gani ¢ | ayer was separated. The agquePUBTB28§8201952

was extracted with Et OAc (402 m.x3). The combined

organi c |layers were dried ov £~ Na2SO4 and

concentrated. The residue was distilled to yield

resndu@% ﬂf?edBoﬁpr%p (4PX & affoP2sRe-(2 (38l MLt H-pyrrolof2,3-blpyridin-5-yl)-1-

t
sopropyl P Y2 A VTSR ARPBRaD-20l AP 10 FOTen 83 B18) 35 &t yellow solc
O Br HZNN /NI B-9-2 N~r N N/1 i-PrOH N Br reflux

Exam le B 5 P?e@arﬁlo% dp4 I$2§5| (E](h fo E%Sw é-&q'ﬂgtgyl 1I-1 gyrrolo[Z 3|5>r]a_|ld<r25-yl) -1H-
5 PV’aZE')4 H}RY”EJMI"'@SJW'W)PPRRaﬁ &%I'ébl conmpound B-9-2 (400 g,

2.6 nol), the resulting mxture was stirred at 100C
for 20 hrs. TLC (petrol eum WO 20 016460

/1 B2008/ 001952 -78 gt her: yl asgdadstorr Brlix A\
| sjowed—the—reacti-onwas cp et e, the—ﬁeae—H-en mi Xt Lr

sN"t]ueﬁ?fF]P@azCB)?”' “di tion agueous NaP¢EB and N R
gl tered. The filtrate wasggoncentrated in vacuo ang,
the residue was purified by colum chromat ography

(petroleumether: ethyl acetate = 1:1) to afford

5 ,
ﬁ&gﬁigﬁﬁ%( 12.9. w9 mrm yel | ow sol |Bm
27+8- di met Ryl - 6 (4, 4,78 5- t et r aNet Nyl - 1, 3124Fd|oxabo I\Fl
-2-yl)inidazo[¥ 2-a]pyrinmidine (B9-5. O ONN BB,
N O ON N74B- Br Pd(PPh3)2C1®% DM F, KOAc B-9-5°C
B-9-4 To a solution of compound B-9-4 (2.0 g, 8.92
nmmol) in DM (60 nL) were addg\ bi s( pi nacol at 0) |boron
10 (2.79 g, 11 nml) and KOAew(2.74 g, 30 mmol),
the resul ting mxture was ssed3under N2 f
?wﬁe:% Then Pg(PPh3)2CI 2 (8,20 g, 0.23) s
BedP"and t hgy oy xthurg dégdgsed againT.

m xt.u
Pd@%@%ﬁ"gﬂg e m xture was Cogbig, il

filtrate was con@érftrated to give crude caémpound B- 955
(2.4 g) as a brown solid, which was used for the next
step w t hout urlflcatlon 15 Preparation of
Pfepa(aZ'S)mf S?mm%31&(temethu§tlﬂwhwmmmfm2-zmm]e;@ﬂrah di n- 6-yl
10 )-1-isopropyl -1 H pyrazol -
yl) pyrimdin-2-ylam no)propan 2-ol (B-9) _N N~I N N-_N

TMS
N. N |NY ~ B-1-3 N B- HN
MrQENII 3 N B e - _
N/ NH2 Pd(PPh3)2C|2, Cul, Et3N | _

N~ "NH,
B-7-1 B-7-2

To a solution of 5-bromo-3-iodopyridin-2-amine (B-7-1) (20 g, 66.9 mmol) in Et;N (200 mL) was added Cul

(1.27 g, 6.69 mmol), and the resulting mixture was degassed with N, for 2 minutes. Then Pd(PPh;),Cl,
15 (1.4g, 20.1 mmol) was added and the mixture was degassed again. Then ethynyl-trimethyl-silane (7.2 g,

73.6 mmol) was added dropwise into the mixture at 0°C. The mixture was stirred at room temperature for

4 hours. TLC (Petroleum ether: EtOAc = 5:1) showed that the reaction was complete. The mixture was

evaporated under reduced pressure to give crude mixture which was purified via a silica gel column eluted

with petroleum ether/EtOAc (20:1) to afford 5-bromo-3-(2-(trimethylsilyl)ethynyl)pyridin-2-amine (B-7-2)
20 (10 g, 55.6%) as a white solid.

Preparation of 5-bromo-1H-pyrrolo[2,3-b]pyridine (B-7-3)
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OH N Pd(PPh3)4 Nf O B-9-5 toluene, EtOH 2M Na2CO3
HN-1 / "OH B-9 To a solution of conmpound B-1-3 (2.0
w@200/01666mol ) in toluene (48 m-) and Et OH ( 1Bc1vkB2008/001952
wer e added 20 conpound B-9-5 (2.4 g) and 2 N aqueous
Na2CC3 (7.5 nL), and the resu?tlng m xture was
degassed wunder N2 for 2 m nutes. Then Pd(PPh3)4 (0.41
g, 0.36 mml) was added and the m xture was degassed
again. The resulting m xture was heated to 80C and
stirred oymisi ght. Wien the m xture cool ed, thBe
BAY ayer weRuOEgBa®tat ed and congentr at equCThe m
i diie was qu‘fl—(ecl_ta_'prep to gi ve _compound N
NC23@, 0, 1.6% as a yellowigeN g 25 Exanple B-10:N H
Prepgr,gtlon of (25)-1 B.7 B-7-3
-(4-(1-isopropyl - 3-(5-net hyl -5H-pyrro| o[ 3, 2- b] pyr azi n-
2-yl)-1H pyrazol - 4-yl)pyrim di n-2-yl ani no) pr opan- 2- ol
. . X = .
To 2 o oA S MRS SRR 2R Mg w2 o b o im won

(100 rﬁn) WasNidBeCHBIGK (10.5\), Nmzzmuj(.cmpmae BGtRe was 3firdd-at @0 TC for 20 hours. TLC
10-2 B-10-3 TMS N 1 BuOK, t-BuOK N~ NaH, Ml N
(Petro@uTNatrp@rq IétOAe ael) spmed@atﬁpq_[emn was gerRpletgy Thep ttE; pslupe was cooled to
room Bmberaturd- ddhc@wtraﬁdd Wyddochric hcid (50 thiB-viasQdded Yo INe Wixturdl T the mixture
' - a) )
wes a0 o s o et e R Bl S B R splives gt e gescton was
complmgz'@(g;mm[p wag.qoolgMo rog@n egpeRiusandarouced inge water (100 mL). The mixture was
fi Iterecﬁtfﬁ&l]gﬁréi’ﬁé/d QfZCélrtez'T@\E"flﬂﬁte( \Basl@ru@d wilN W3- H236 rﬁﬂ)ﬂan@l md¥e basic by the

acieg o L P SRYPAGY oo PV 1B St MR PR LRI groemicavers

were Wgshe@dwitrswater (460 ait) dndGaluratedasodigmlcbidride (100 mL), dried over sodium sulfate and
concentrated under reduced pressure to afford 5-bromo-1H-pyrrolo[2,3-b]pyridine (B-7-3) (6.2 g, 88.6%)

as a light yellow solid.

Preparation of 5-bromo-1-(phenylsulfonyl)-1H-pyrrolo[2,3-b]pyridine (B-7-4)

Br
Br |\ N\ BsCl, NaH m
—_—
P Z N

N N THF N \
H Bs

B-7-3  B-74

To a suspension of 5-bromo-1H-pyrrolo[2,3-b]pyridine (B-7-3) (6.2 g, 0.031 mol) in THF (100 mL) was
added NaH (1.51 g, 0.037 mol) under N,. BsCl (3.58 g, 0.035mol) was added 30 minutes later. The
mixture was stirred at room temperature overnight. TLC (Petroleum ether: EtOAc = 5:1) showed that the
reaction was complete. Water (200 mL) and EtOAc (50 mLx3) were added into the mixture. The organic
layer was separated and concentrated to give 5-bromo-1-(phenylsulfonyl)-1H-pyrrolo[2,3-b]pyridine (B-7-
4) (10 g, 94.3%) as a light yellow solid. 'THNMR (400 MHz, CDCI3): & 8.465 (s, 1H), 8.141-8.114 (d, 2H),
7.905 (s, 1H), 7.679-7.669 (d, 1H), 7.586-7.529 (m, 1H}), 7.430-7.351 (2, 1H), 6.458-6.475 (d, 1H).

Preparation of 5-bromo-1-(4-bromophenylsulfonyl)-2-methyl-1H-pyrrolo[2,3-b]pyridine (B-7-5)
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5 system for 14 hours. TLC (petrol eum ether/Et OAc 3:1)
i ndi cat ed conpl ete consunption of starting material.

wd b@okeaed i on m xture was extracted with Et CAcp¢B1B2008/001952
3). The conbi ned organic Iayers were washed with
saturated aqueous NaC (3 L)7 dri ed over Na2SO™4 and
concentrated in vacuo to give crude conpound B-10-2,

whi ch was pg;lfled by col um chronabogra hy (silica
gel, petroléeu EtOAqDa by toy e
conpound B- 10- yi-eld: §9.7% A ite

solid. 10 Prepawht|6h of THF \

3- br ono- 6- chl or opyr a4 n- 2- anmi ne (B-10- 3) N1B¥ NBS N

Br Br:i,N ~ % g, Cd NNH 3 CRiC G NN2 C N

NH2 B 10-2 B-10-3 B-10-3b To a solutlon of conpound

B-10-2 (110 g, 0.85 nol) in CHCI3 (1.5 L) was added
Toa é\':‘s?ér%ﬂiﬁ &H%Hn{&ﬂpﬂ&ylsﬁﬂ&}l) $H%¥rr<90[§§ -biftidind @ 'F-h)o{‘le,Sﬁ.OS mol) in THF

C under her é er the addltlon he

(50 ml'-)ewtadéw dTDMIW@AA(Q@O b, QR MhirdTHIF) at G81%.tThaptat waeestared at -78 °C for

stirred overnight. TLC (petrol eum ether/Et QAc 3:1)
one hpurdThea tMedl (52 0.088 molp wapadded didpdide 2t -#RC. Fbe santivd waslstired at -70°C for -

reacti on m xture was washed with saturated Na2CC38 (1 L
3 hougs, @Pg thqqzqt)rreq_ aLrq@ng*mgﬁratu@pm@g@dL%wemgyeM@ requiou)was complete.
Water (raoos e.qp@rrajCQOAdr(ioednL&\szerNaﬁwmmde ﬁﬁ)dﬂﬁ@ Nthe dkRMAici 18yer was separated,
dried o er r?h rous N g ONC ntPag dltoI %d vy a C_g_ zygmm nylsulfonyl)-2-methyl-1H-

SR Bty BT AP CAF P REN B TRt ing T mapgonygtonsy 2 metny-

pyrrolg{ﬁéfbdpymmee(B B51 (3 BIH7(739 ag)a k| yellaw esotico MR 4G9 Mplz.3CDCI3): & 8.390-
8. 385&&15H 8. 128%149?1 aHY @lsb@w gs9ld, dH), V@@G@% Q1eA460517-7.479 (t, 2H), 6.254 (s,
1H) ggl 5%808/00 95 -80 Preparation of

) 228K 3-(2- (tr|nethyIS|IyI)ethynyI)pyra2|n 2-am ne

(B-10-4). TM5 NN~ Br = TM5, Cul N b. Pd PPh CI E
Prepag!tlcm &‘"5 b]'gms ZﬁaﬁhﬁdHt ogéz Q‘Ibi}“ rlll%e (@7 -3 B-10-4 To

a m xture of conpoun y g, 0.336 nol), Cul

(6.3 g, 0.0336 nol) and Pd(PPh3)2CI2 (7 g) in 5 Et3N

(1 L) was edd ethynyl -trimet hyl -si gane (35.6 g,
0.352 nol ) difop S 0 CagndhéiH N2 at npspherw.  After
the addition, g Neactloﬁ—ﬁTXTUﬁE was war to room

tenperature and stiyred for 15 hours. TINE etrol eum

ether/Et OAc 5:1) |n§|cated conpl ete consungtlon of

starting nmateri®&F-5 The m xture was concen Y ed in

vacuo to give crude conpound B-10-4, which was

purified by colum chronatography (silica gel,
To a pyspensiasueh hrbme-/1 £4-oyamopimenyipulionyl)y2- @Ieﬂilylphtrmrrob[?pﬁommidine (B-7-5) (4 g,
11.4 nﬁ‘nalpm‘il' I-ﬂ::?ﬁ) 5L9~asydd@édjacf"3fébl-la(§0 ﬁnL?/ rb@Wterdderatfd. 'qune mixture was heated
to refIE)Bog%rﬁ@')t I?(p M%Eshowscmhe re@u@(%% E:%U \%Iﬁgl @60 2’n &qe EtOAc (50 mLx3)
were BifledGhtoNhe nktur@l The Nigahig Iayer BrakOsepaBteli0dfied over anhydrous Na,SO, and
concentrated to give crude mixture which was purified via prep. HPLC to afford 5-bromo-2-methyl-1H-
pyrrolo[2,3-b]pyridine (B-7-6) (1.2 g, 50.2%) as a white solid.

Preparation of 2-methyl-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl}-1H-pyrrolo[2,3-b]pyridine
(B-7-7)

ENGZ

< E s
O e ot
\“— 0]

Pd(dppf 2cl2 KOAc

©
o
S
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A sol ution of conmpound B-10-4 (32 g, 0.14 nol) and
t-BulK (63.5 g, 0.57 nol) in t-BuOH (1 L) was stirred
wa 2008/016360 C over ni ght. TLC (petrol eum et her/ Etﬁ@m]ﬁods)/omgsz

i ndi cated conpl ete consunption of starting material.

The reaction mixture was al I'é%d to cool to room

tenperature. Then conc. HCl (200 m -) was added to

the mxture. The resulting mxture was heated to 80C
and refluxed overnight. TLC (petrol eum ether/EtQAc

To & f)ixtpigdi @fat Ebrompe-eav Howreleld Swinvpdies e (BTHY rBActd.ore4 mmol),

bis(pitdcyibidfdborsas(1a bowedminal) el kdae (00| 7t1ﬁmr At DNE, (50 mL) was added
Pd( dpﬁﬁ’%ﬁg %gt 8 0 tm%ré d{'hoer m?é(%l nvq?seée@'agseg dng\%rf\y}s\g% Hwérajte%ﬂ W,len the mixture
was smm@@@ye@[y@g ThQXCHng(MQ@d)e 2ﬁ1_) shewdd $at e sgastibn was complete. Water
(50 m@%@d@Aé\'@)@ImL(xfk) Weére laBdBAtY %Qﬁxturedﬁ'heegrggﬁl@faym%p@ﬁgd dried over

anhydbctjjls ?\fal—c%%aaﬁ@ cgweaﬁ%cdj g}é\gen&tl%g% Qﬁml 5(-@ ﬁ%EftF@@Ft%Q 1,3,2-dioxaborolan-2-

yl)-1Hppetrolo2 Sthipyetihe (B-E7 AS d) @s 4 provo sylidel d pure B-10-5 (15
g yi el d: 63% as a yellow solid. 25 Preparation of

| or o- 5- net hy I-5H—£ rrolo[ 2,3 bgp%/razme (B-10-6).
PrepaRFtRIal (ARBT-(R LISOPIORIE DNt FheVErotats R SRRy TIGinss g1t razol-4-

- yl)pyriNidindB AR inekaropdicd-bl B2008/ 001952 -81 A sol ution was

made of 310 ng (1.95 mmol) of conpound B-10-5in 3 m
of anhydrous' DMF. This nixture was added to a
solution of 125 ng (3.05 I) of 60% NaH di sper si on
in mneral oil in 3 m Nelﬁ anhydrous DMF. Anot her m
of DMF was used to ri e/theB_qq:,nt ai ner. Let SNHN

reaction m xture stlr f 15 mn at r erature.
Added hero 0 | mol ) of Mel. for 2
hr y\E one p \MP-= 168 HN't i sdt ope
pat fer p— he ction mxt@r@mvas pou ' =N

sat’urdt ed NHACI sol oWy, t n)\
extract?j with Et OAc (BP%PEOG)AM) The or gani cs vaerH/\_/
conbi ned, dried over MSO4 and filtered" 'Silicia gel OH
chr onpat ography usi ng Et QAc/ Hexane gave 257 rrg (76%
oun 0-6 as a yellow soli
To a %IS% 2oglof 6ﬁne8}y -5-(4,4,5, 5 tetramethyl -1,3,2-dioxaborolan-2- yI) 1H-pyrrolo[2,3-b]pyridine (B-

5-8FTBI Rya wivkdl piy rthe | tb¢dey)3aa] [(B8)-eZ#-(B-Bdy- impppyld Hagradol-4-yl)pyrimidin-2-

yIamln()? i BE)ol (B- %}_ﬁi\é gBN\fSQ%o% goﬂen?{kto\t-f 3 sag\L&%S 'é'dcﬁd aq. Na,CO3 (1.7
mL, 2 ). e-,mlxtprre wasfdegageed gndeg H# feed ng@tqqud(BPlla@goiQﬁgﬂqmgfmmol) was added
into the Wiix@ye b@dmﬁg)ah@heg@hlme n&;ﬂ@lre 48s eree Qt 8152 fdfrmlhbu@fTLc (CH,Cl,: MeOH =

20:1) %:%%@99% {%@tign vrvr%s (%fmg | e%terzfol )azi %:EE%A r{gleq%éi/v added into the
mlxture oyhe ogge@tcﬁ.yer was papa(atads driefioverranbydrgis wa@da@@nn@trated to give crude
produdt WHR® WaEpyrified vai pﬁé;p'HFﬂ_@Oioaéﬁ@)dd&@ ?7 1-i§dpreplyl-3L¢ 2 ﬁ&HﬁQH pyrrolo[2 3-

o By BB B G s o o

Fitted reaction flask with air condensor and heated to

Exam&gg QWGﬁrﬂmn ofﬁg)-q[M%lsB%IroBQI ?Qnetﬁﬁﬁ‘ﬁaéﬁ# fna%xmn?im 6-yl)-1H-

t o saturated aqueous racted
pyraz9'§ Hpyrigydin-gylamigolprapan-R:al dB8) The or gani cs were
conbi ned, dried over MpSO4, filtered, and the solvents
wer e rermved in vacuo. A gradient colum on Biotage
was run with CHClI 3. to 15% 5% NHAOH in EtOH) in CHC 3
to isolate conmpound B-10-7 as a brown solid (73 ng,
27% yi el d).
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20 Preparation of

(2S)-1-(4-(1-isopropyl -3-(5-nethyl-5H pyrrol o 3, 2- b] py
wo 2000016d6/| ) - 1H pyrazol - 4- PCT/IB2008/001952

yl) pyri m din-2-yl am no) propan-2-ol (B-10) _NN Na N

NNN MN JB1-3 HBN NHRW, OHUNN.

Pd(dppf)2Cl2 CH2C12 B-10-7 Na2CO3 HN 104 DI VIF B-10

In a flask was dissolved 155 ng (0.40 mol)
r%ﬂundBlsa 3ng(041mm of borgﬁzr Qgﬁg

m o Hydr ous his m
added 00 of Argon—WWo——»

on
2009/ 016460 8CT/ I’ 8/001952 -82 GasBras bRYEPEE.Cl

into thegkeaction mxture for 10gmg.putes. Fi PMAKOAC7

nmg (0.052 mmol ) of Pd(dppf)2CH2Cl 2 catal yst was added
and the reaction was heated\tw 80C overni gm?ﬂ/\l er 20
h, the reaction m xture red int )i

sat uva aqueous Nad extract ed with
)l The organic extryc werie3 conbi ned, dried
over g gul f at e, HNidA-ged, and the sol ve

removed in vacuo. Coenpeunrd{B—5-10)—was isol
HPLC as a glas§y solid i PdRP¥eli el d (34 ny).
B-12: Prebar ati‘on of toluene, EtOH, 2M Na,CO,

(2S) - 1(4(3(23d|hydro 1H pyrrol o[ 2, 3- b] pyri &N H

)-1-isopropyl - . B-8

H- pyr - 4-y| rim di -yl am po) propan-2-ol (B-12)
Prepapql 5 sompy "%aaﬁy'g“ ﬂEﬁQ“? %V"W@’E")r‘%ﬂﬁ BN NN 1N 0-4b

NO~ONH YO B-12-1 Naml - N B-12-2

B 12-3 OH H Prepa*?’La.t»‘i?'on of ter N

- br ono- 2, 3- dl\ﬁdr pyr rotof 2. 3-0Pp rr—cé\r ar boxyl at
e(8122) ENN'ﬁfCN;' 0~0312- 8r To a
stirred soluti f 5- broﬁoxz 3-di hydro-

H pyrrol o[ 2, 3-b pyrldlne (500 ng, 2.51 E1es) and
To a Buetion mh bprhmogerinfiéa8-amine 3700 gnfvB8 ew)) in AP (A L)and DNF (500 mL) was

added"@-%hl@t@ I%Qardﬁ b§<—9(§09@(|6 53t JHM; Eilﬁ'@nnﬁe (fRdre™Was irré8 a1-500°C for 16 h. TLC
was re uxed for one hour
(petro U, %té

et ;letge af’?d'l' C16?t) é&O\f'%’aE‘ﬁ rsrﬁc '8'69?15*? SORP lete. The rgactlon mixture was

quenched by Na2003 and filtered. The filtrate was concentrated in vacuo and the residue was purified by
column chromatography (petroleum ether: ethyl acetate = 5:1) to afford compound B-8-2 (10.0 g, 4.8%)
as a yellow solid.

Preparation of 2-methyl-6-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)imidazo[1,2-a]pyrimidine (B-
8-3).

gy Ttk A

B.8.2 DMF, KOAc o5

To a solution of compound B-8-3 (3.0 g, 14.1 mmol) in DMF (60 mL) were added bis(pinacolato)diboron
(3.95 g, 15.5 mmol) and KOAc (4.58 g, 42.4 mmol). The resulting mixture was degassed under N, for 2
minutes. Then Pd(PPh;),Cl, (0.20 g, 0.23 mmol) was added and the mixture was degassed again. The
resulting mixture was heated to 90°C and stirred overnight. TLC (petroleum ether: ethyl acetate = 1:2)
showed the reaction was complete. The mixture was then cooled and filtered. The filtrate was
concentrated to give crude compound B-8-3 (2.5 g) as a brown solid, which was used for the next step

without purification.
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Reaction was concentrated to dryness (under high

vacuun). The residual was partitioned between Et OAc
w@nehomasses at ed aqueous NaCl . The organic | ayer peBsB2008/001952

washed wi th saturated aqueous NaCl, dried over sodium

sulfate, filtered and concent’Yated under reduced

pressure. The residue was chronmat ographed on a 15

PrepﬁEt@orpcﬂ?ﬁgléﬁl-(ll 'is%grc%g -@Egﬁpﬂgﬁgzo?ﬁ%takggm%ﬁ 'E-yﬂ il/ﬁyrazoM-

yl)pyiimidjm? MB‘W’H)P’GPQ“'@ °bﬁ3§/)r| d| ne- 1- car boxyl ate (B-12-2)
as an off-white solid (725,ng 1H NWR (400
CHLO?O:O?Md) 6 ppm 1.56 (s, 3.05 (t

4%(t2 750@4{2*2 Zm,rﬁﬁ

Pr epar ron of ' /N\N,<
1 [ -b o>9()c rbonyl) 4 di h9dr30 1H pyrrol of 2, 3-

yridi n-57yl ic acid 132' 25 3) WD 2009/

PCT/ | B2008/ - 83 1él § BOH TD -~ N N
_-g@0 O-0O\ B-12- xture of

tert but yl tc%uene ) I\(I-I)NaZC!B \( 1OH

5- br ono- 2, 3-di hydropyrrol o[ 2, 3- b] pyri di ne- 1- car%gxyl at
e (B-12-2) (725 ng, 2.42 mwoles) and bi s(pi nacolat o)
To a shlltion ehcdn@ddndB+1-B(252g, revisl remeol) inrtoldéheni4s Bwauuaewmddem_) were added

crudeF%tnmh %Sgﬁg ﬁt fZirgg%ll)” i agﬁ?%’%@ﬁg‘f%ﬁ C% oThael rFsu C}ingI mixture was
degasgedsunder 5\12 o gh'pl@qt@q@hﬁaﬂ@PE’ 3)41(5) 4t Qn@p@mn{ogmag qqlged and the mixture was
degasSedddath. MW@ leeBlling hiRRiIrdWvad h&@d\t@wbeﬁa @ﬁ’rrédrbvé@@ﬁt TLC (CH,CL,: MeOH =

20:1) \?\rggvegvﬁvr%a%tgﬁ%%ﬁor\f?\%ete tgfz {néxrttg wgﬁ 80(*I$]dd 'Tﬁ? PligPréf anerv\\ﬁass separated and
concepiied @m’ fregrasides Wasypreided inerep. HiTLghto\giverampoFide(B-8) (60 mg, 1.6%) as a
yelow fid.dual was partitioned between Et OAc and saturated

aqueous NaCl . The aqueous |ayer was extracted with

Et OAc (3x40 nL). The conbined organic |ayers were
ExamgleiB28t Ryeparatbadof{RS)siu{d (323 -diimetHytiméxthza1 2 a]mmﬂfﬂmlﬁﬁiylﬁd-isopropyl-1H-
pyrazunﬂﬁspyc.ﬁﬁam %%Qﬁ.%)%%p%n-zmepﬂ 4507458 (ﬁag

chromat ogr aptied on 579 silica gel rtridge with

1-4% MeOH in DCM as soI vent. The crude product and
Prepangtionud 8 dbrardobutan-2-ohé ¢B- ae)(t st ep. Preparation of

(2S5)-1-(4-(3-(2, 3-di hy

H pyrrol o[ 2, 3-b] pyri -5 Wz) |so opyl-l
H pyrazol - 4- yI)pyrlm/glr\R amﬂhfj ropan-2-ol (B-12)
OHNN B-OHI NN OHOHHNNNDNIjI

N 15 B-12-3 B-12 H()—|T%_1 qut czmof 1-(tert-butoxy
car bonyl) -2, 3-di hydr o- Bt pyrr ol OF % b] pyri di ne-5-yl bo
To a salutios cAbutdn£Bnd 26®), 8694dE) MTACCH (3700 Mlylads H,aNd L) was added dropwise

bromﬁ@ﬁ % a8(m§rHo atJ ﬂd@foiglhstﬁgr{ fg%ﬁ%ul n_lg& B%(ugeé\ﬁe%%\?ol rgtji }tggom %Tperature for 14

hrs. ThE (mtromvm ‘?fee Wcregtatel = P 1BisgpwRdpthe ﬁ‘;qcpm)ypﬁ ceraplete. Water (1 L) was
addedf efid ®6 eRRhdilHBE RaORPaladi THe 4dubdusdhyehvas @ﬂmc{éarmth(EloAa (400 mLx3).
The c&rﬂ{Wetde&%a%%%ayers re grleds vernrl&/b ES %nd%n?ﬁfl\l atgg) f% cf LSoug gv)as distilled to yield

Fum carbona
compopihe Brfl-% t49P @, 108 aslaystrsebivi t h ni t rogen for

Preparation of 6-bromo-2,3-dimethylimidazo[1,2-a]pyrimidine (B-9-4).
0

\r\)\ /I:(EHBrBQZ _§/\r\j\

reflux
B-9-3 B-9-4

To a solution of 5-bromopyrimidin-2-amine (400 g, 2.2 mol) in i-PrOH (2 L) and DMF (500 mL) was added
compound B-9-2 (400 g, 2.6 mol), the resulting mixture was stirred at 100°C for 20 hrs. TLC (petroleum
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5 mn and then heated in mcrowave for 1 hour at 100C

LCMS i ndicated reaction conplete. RXN was filtered
wabshoolaef i | trate was concentrated to a resi dupdT/2d65001952

hi gh vacuum The residual was partitioned between

Et OAc and water. The organi ¢ ‘Bayer was washed once

W th saturated aqueous NaCl and dried over sodium

ethersé‘{wl %tc&awas tﬁgl%q/eﬁrfrga %Qa%ﬁ% %%%gle 2 g?ésle‘?&foﬂ' lI"r‘ﬁxtvryl/?as quenched by

additignspt aqugges NECob apm fitereds (Thaifitiateseas gancrairafed IDEARLgrand the residue was

purifiddrtokmb %nhidaiatdgtaphyl (pdtrddUREe tRE-MtBIA ¥ Eetatt Bel BaS affr DEPotl B-9-4 (12.0
q.2.4 r)ggucg" as, %’C\K\/Ihlte solid. Treating it with 4N HCl in
Y 6xane I overni ght at room tenperature under
ni trogen follomed by solvent renpval gave a browni sh

Prepdr8driefdl 3-diflat —S@# gg%trdﬁ%‘ih)}w @&gkﬁ%wz-yl)lmldazop 2-a]pyrimidine
(B-9- §CT/IBZOO8/ 00 95 84 dissolved in DCM washed

aturated sodi um bi car bonat e dried over sodium
sul fate, concentrat ed | oaded onto a 15 ¢
silica gel gar iBHsi th2:5 in DCM

gave (25)_§ T
H pyrrol of BI d| Ny sopr
H pyrazol yl) pyri i d| no) pr opan 2 éﬁ)
as a white foBd4( 125 rrg) arrpleBB&sPre |
of

To a SltipA of donfrdpdt B9 @drg &t9R el Bin OMEF (69 miL) Mefe2addieth bispimiacblato)diboron
(2.79 'gn115m)Ho}) a%_lKOAc 2 74 g 30 mmol and the sultlrzﬁ mixture was dggassed under N, for 2

rao- E’ﬁéﬁ amno anenitril
mlnutp‘r é’bg@ Be(P, (0. 20 g, 0 23 mmol) was adde the mixture was degassed again. The

resultiig (nixt(rd, Wasdhdatadon Bt 1hg stdredasiernight. mhé adituredwysd dookd( fl'%red and the

fi Itratekg%é?n&e%rg%ﬁ Wgé ﬁ@d (t%m%ggld)saa %d%l A g% ggwi FsoNd' whlcﬁ was used for the

next sigp| withpepugicatian: er medi at e A (83 g, 0.26 nol) |n DIVF
(600 m-) were K208 (58 g, 0.417 nol) and

1-dif 0.31 . Th h
Propappirt LA PRIFEAR R0 o e VB bRl -piiazol-
yh)pyrim@in-Zyl2oino)piop@ar-ol #9)1) showed t he reaction was

conpl ete. The m xture was, concentrated 15 aﬂd the

solid was diluted with ¥ (p00 mL). Th was
filtered and the filtr ke oncentr at ed € N
crude product, which ,\purlfl ed via prep. SFC to N
gi vl und B-33-1 (4% 1 BH-BYW as a white

N d Pr. par tion of HN ’OH

E‘ oroe’c—hy%—)—fi—rede—].—l—l——pyrazol%-yl,}l)- N( e
th I%ud2 ony m di ne PafRiels 20
4- (1-727 2- di f Nuor oettéiydng - BOHO2M NB,CO; "''OH
H-pyrazol 4-yl)-2-(methyl sul finyl)pyrimdine F y
FI‘NNF~NNoxoneY~NrSS/S‘OO~B%1

To a solution of compound B-1-3 (2.0 g, 5.16 mmol) in toluene (48 mL) and EtOH (16 mL) were added
compound B-9-5 (2.4 g) and 2 N aqueous Na,COs (7.5 mL), and the resulting mixture was degassed
under N; for 2 minutes. Then Pd{PPh;); (0.41 g, 0.36 mmol) was added and the mixture was degassed
again. The resulting mixture was heated to 80°C and stirred overnight. When the mixture was cooled, the
organic layer was separated and concentrated. The residue was purified by prep. HPLC to give
compound B-9 (220 mg, 1.6%) as a yellow solid.

Example B-10: Preparation of (2S)-1-(4-(1-isopropyl-3-(5-methyl-5H-pyrrolo[3,2-b]pyrazin-2-yl)-1H-
pyrazol-4-yl)pyrimidin-2-ylamino)propan-2-ol (B-10)
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B-33-2a B-33-2b To a solution of conpound B-33-1
(41.1 g, 0.107 nol) in THE (360 nL) was added a
weolwbiam of Oxone (81.2 g, 0.132 nol) in H2GCRHHE2008/001952
m.). Then the mi xture was stirred at roomtenperature
overnight. TLC 25 (CH2Cl 2: NE8H = 10:1) showed the
reacti on was conplete. The m xture was concentrated to
aboyt one second Thﬁ m xture was extract pl Wi th
;IL‘(6O'GT'SI'?‘E organi c_MNYer wa /&ﬁ ed wiTh™™s . cul
00 200 CTE{LE200 -8
drlcid d%? ?éodfﬁand éonce(ﬁtra ed to éi* @(anh s Et3

mmuure of sul fone amdo-gul foxide (7:3 8¢¢&rm ned by
HPLC) (38.6 g, 88.2% as a yellow solid. Preparation

TMS
W 2- di Eduomriaasiy! ) ;[ %gpwmml m
I N trill e
o R n % S8

S\ SN NCBSS 2a B-33-2b B-g83;s3 NToamxture %fm-s
sulfone and sul fonxi de (16 g, O 039 nol) in THE (250
m-) was added 3-anino- propionifrile (16 0. 23

nmol ). Then the m xture was stlrre Na
days.,TLG, Cl 2: I\/le(]—| = 10 vved belre ction
wa mxtureq stlrred a S /\,<

t or ano her e da he-t? xt ur e vvas
Nhe ( ”UEE was purlf €

si | iPd& chr omatiqgr ap h 80:

gi v g °b%§y'3° (9.8 gﬂ 61o. 5% aﬁd‘%PWﬁ'ZtCé'z"éol id. \%J
Preparation of HN
3-({4-[1- (2 2- dlfluoroethyl) 3 (1H-pyrro| o[ 2, 3- blgpyri d

Prepaﬁq]oﬁyo\r‘fs)ch ?'5??1"]?0(% 1POZ&anenl trile (B-33) CH3
N-N~F O CH3 +§JQ|Q§H3 Cesitq fl uori de HN F
NNHN P catﬁ/ﬁ;’e N_R H B 33- iN B- 33-3

33 A m xtur
(

150 °
4,4,5, 5- tetramet hyI 1,3, 2- 8i oxa%or ol an- 5 Y1) -1H pyr
ol o[ 2, 3-b] pyri diBrme-1B- 33-4, whi ch was-1prepar ed from

B-
5-
r

A mingetbcrgﬁgdﬁ]@o&?&%[ggk:? ?gliggwd%g&oga%gﬁgm:%] g stlrred ar)t 140 C in a sealed
systerB-fér{ 24 [hauré 2TIG dpétdoleomoahh‘gﬂt(yAGGH())dehtédpgdna)m <cdnsyibption of starting
material. FhélkddefonYrhik@Fg \995) 8&@3@@ %Hz tE'Ed)ﬁl\ce(S L(Z;QS)%e cgmg'ﬁéd organlc layers were

wash@dylmﬁagj%%gq ggeugé)q%tlllqg uﬁ)&d%ovea@wg apdysgentsated i vacuo to give crude
compaunt! 1IBete2) which lae purifiet by calumn admatofr@phy] (3ilica gel, petroleum ether/EtOAc 2:1)

vl oA LaR B serar gl ors | 20 ur(l)

was added. The m xture was then heat ed in a mcrowave

Prepaf &nloP B-badm&6.ChloPdpylazin-Damirfe. (B:ﬁbQ)25 reaction was
degassed a d fresh catal yst (2 was added. The

m xture eat ed NBSthe mi r at 8 x4 nore
hours. E j@ul ti ng—d-a’rk I/(ur vvas piart fﬁ[ﬂ;&
bet weel“et’ Nyl “liget atdCand ori nal CI” N7 NH,
B-10-2 B-10-3 B-10-3b
To a solution of compound B-10-2 (110 g, 0.85 mol) in CHCI; (1.5 L) was added N-bromo-succinimide
(151.3 g, 0.85 mol) portionwise at 0°C under N, atmosphere. After the addition, the reaction mixture was
warmed to room temperature and stirred overnight. TLC (petroleum ether/EtOAc 3:1) indicated most of
compound B-10-2 was consumed. The reaction mixture was washed with saturated Na,CO; (1 L x 3),
H.O (1 L x 3) and saturated aqueous NaCl (1 L) in sequence, dried over Na,SO, and concentrated in

vacuo. The residue was purified via column chromatography (silica gel, EtOAc/hexane 1:20) to yield pure
B-10-3b (35 g) and pure compound B-10-3 (45 g, 28%) as a yellow solid.
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The aqueous | ayer was extracted twice with ethyl
acetate. The conbi ned organics were washed with
w@t‘zd}@@m@‘ji ed over I\/Iagnesi um sul fate and reducpdT/nQoos/omgsz

m ni mum vol ume. The residue was purified on silica WD

2009/ 016460 PCT/ | B2008/ 0019580--86 gel using a

gradi ent of 0-8% net hanol (containing 10% anmoni um

hydroxi de) in a rrixture of tert butyl nethyl ether

and di chl or onet hane ive the desired product
Prepagatiop qférfé"%fa-&r@étﬂwmvbs"v y yrazin2tamipg B-1¢-4k ur at ed

twice with tert-butyl methyl ether to give 82/

of anal ytic N pure 3-({. i % E =
di f 1 uor oet yl) 3(1H—pyrr ¥ [f Q]pngm l—yl)-lH—py
razol - 4- ropangni ttile as an
off 5 V\,hlev’llte ol i WR%% peR CACETONI MN¥2LE-d3) 5
ppm 9. 73 (er-1053, 1 H) 8. 37 (d J=2.02 glgg4l H),
8.22 (s, 1 H, 8.10 (d, J=5.31 Hz, 1 H), 8.08 (d,
To a mixturesof qqg1pog_nd|_§ -10-3 (g@g,o 37364r301x iqul (ﬁ 3y.,0. (@3@4}1(@)@ndﬂ;§3%)202 (7 g)in

Et:N (\T{% ga%ac@eg @%r(r&%y - Eﬁ%ééf %8%@2 Fl%r) 51908}_%5 EB @h{rqc{gﬂ N atmosphere.
After the @dditidnt the rdaclidn Rrxturd wd®whifned4o Fdom Bma&ralufy andsstlrreg fd'|)1’5 hours. TLC

e B- gar ation of
st

(oroBuise QR 1S e e beOamPny P SB0G TRy mixure wes

- concenfradechin3waglg to dive crude compound B-10-4, which was purified by column chromatography

(sullca'd'epgét?@éum éthé(rjlét@k(é bt r}leaf MJr@%rgﬁajm ﬁpl?@)::]g%fts Cc)!( gFéIoBJZ 7/9 as a yellow

solid. \ NKZCOB DI\/FNNCHZCIZNNTHF/HZO iS 80C, 18 hr
S-78Cto OCSRT, 18 hr i i A B-49-1 B-49-2 NN |

eSS R et

120(: 30 mn HN A (ag), DVE Y 0 O B-49-3 N
80C, 3.5 hr A 849,84,03 d8udw epar at
met hyl 2- (3-{jodof 4- ( 2- (methylthio)ypysi m diln-4f yI)}-1

“1)NN~ Br

H pyrazol - 5 met h)2l pnnopﬁﬂioat e B-
Ol ~NO O NH'%\L IQ}\IFEL DVF N N 80C, 18 hr Yia
B- 49- 1 B-10-4 B-10-5

A solution of compound B-10-4 (32 g, 0.14 mol) and +-BuOK (63.5 g, 0.57 mol) in +-BuOH (1 L) was stirred
at 80 °C overnight. TLC (petroleum ether/EtOAc 5:1) indicated complete consumption of starting material.
The reaction mixture was allowed to cool to room temperature. Then conc. HCI (200 mL) was added to
the mixture. The resulting mixture was heated to 80°C and refluxed overnight. TLC (petroleum

ether/EtOAc 5:1) indicated the reaction was complete. The reaction mixture was allowed .to cool to room
temperature, poured into water (1 L) and extracted with EtOAc (1 L x 3). The combined organic layers
were washed with 50% Na,CO3 (300 mL), H,O (500 mL) and saturated aqueous NaCl (1 L) in sequence,
dried over Na;SO4 and concentrated in vacuo to give crude B-10-5 which was purified by column
chromatography (silica gel, petroleum ether/EtOAc 10:1) to yield pure B-10-5 (15 g, yield: 63%) as a
yellow solid.

Preparation of 3-chloro-5-methyl-5H-pyrrolo[2,3-b]pyrazine (B-10-6).

N
/[Njf\> NaH, Mel /[ \jf\>
~ =
N DMF N
Cl N H Cl N \

B-10-5 . - B-10-6
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To a m xture conpound A (60 g, 0.19 nol) and net hyl

2- br ono- 2- net hyl propanoate (102 g, 0.57 nol) in 20
w®bdoo4dd60 ML) was added freshly ground potassipa@r/1B2008/001952

carbonate (65 g, 0.47 nol) in_ one portion. The

reaction mxture was stirred®rt 80C for 18 hours.

LC-Ms i ndicated the reactl on was conpl ete. The

A somt%ﬂ%asornaay 6‘fté’1'b‘%n hh{os ?@oﬂgﬁ, %g&s n{%%lecg%ﬁ¥drous DMF. This

tioned acet
m'xtur(esm a4y t&ﬁ@"&amebl?é TG, e G540 Nl ISP i il i in 3 i of
anhydr&:s?}:)l\ﬁf@O Aﬁbt}n%r 6lmeof OMFOWar e k@it thel cdyiBInSr. WeXt &tir révBdredixture stir for
W rled. over s, .Na2
15 mle ghréxe)wttcrag?ér%ture.r r e S:fllno ﬁerhlv\g élP 4|Q IP'PQBO%@QSILFH sé%fob%lhr LCMS shows
one pagk MY 08B0 CPETOPBRHEAY. 0SB Action 8Mixtater wasatcogdath ysaturated NH,CI

solutidhSi168 mb S%Q/%’ {ﬁEp@ﬁrdcﬁd M&h rE%/@éJ(@er;Or}ﬁl'j The VcﬁdaHﬁQ@veFeQ:oQ]b’ﬁ@d dried over

Mgsogoqqdofhltferegd %Wlasg%lr@[q%'&atogﬁagwap%{:eq [,p {Hexane gave 257 mg (76% yield) of

comp@n@ B-10@las dlydlidw ot hyl t hi o) pyri m di n-4-yl)-1H pyrazol -
1-yl)-2-nmethyl propan-1-ol (B- 5 49-2) WO 2009/ 016460

PrepaPSElE/nl ﬁ%ﬂ@&hﬂ%ﬁ%@mlﬂ% b@yﬁoz'in-s Nb%m@ad?d 290 PQBAL N7C N

2 To a
sol ution of conpound B-49-1 (48 g, O 11 rml) in dry
CH2Cl 2 (1800 nl) at - vas ad dropwi se 5 DI BAL
sol ution (256 |a§5g/|ne The m xXNur e was
stirred from o of 16 The rleacti o
mxture w? d hy the additli,on n( 80

and then N he M Xt urral,aes); di | ut ed vvn h sat u‘rat ed

aq "Rochel | e $ot and CHR@lichexyTbRe r esul 9 %suspeny on
was stirred vigorously ffxame | ayers were fat ed
The aqueous | ayer was extracted w th dichl oronet hane

In a fldsk, HissNBd B Ing (6' hes HRBH bﬂﬁ&c@ﬁ&@iﬂhé‘sphu‘né‘)ﬁﬁcﬁ %8 M\@r(@oéiz” rh:%gl) of Pd,(dba)s

in 5 nﬁ ?an géug |osxa%e;a%lfplbfegIlrégcr)q%efg%rq?hewfeat%arlgtpﬂ@ ab[;?om temperature for
anothari 20i roinutege | Tautbis rges GddedN4 28 trine (1. 69rmAd\Vbfetds (ghaselato)diteorayi. \Rnally, added a

sUSpeﬁé?é'ﬂjw nEg (’19532m§189 ogcomAp%@d BAD- Gaam%emé?i f‘.’odjmmol of KOAc in 5 ml of

Pr epar ation
dioxang. (§ “PBG%?CHOF( @esmétbm nfanseRanddiaated tai89-G oygrpight.  After 24 h, poured
reactidr pixiuaziedo-shtuydtdd aquemshydqm rexpradtedlwitl EtOAB(3Q 73)m|ﬂ anB\Pdskdd with water.

The #gag%igéég gna%{r%laedrlfgfoy M%\S(I)\INf IP_L.CJ\Ian It:%e so?‘vents dveée fénogeosm vacuo. A
gradiepb golgmn o1 Biptggs WaﬁdUUUdh@F(%ltds1@°A(5% Mbh%ll? Bt@H)TIECHCI; to isolate

compdudf 8-10L7) asdslowasdtitl (73(d) Q7 Rlyjeldpas stirred at room
tenperature overnight. The reaction m xture was

prepabHichict A5 da PELAER Y . et DAl DiEad D20 Thbyrazola-
yl)Pyﬂmémc%ViB'F'H'@&Pfeleij'ahP'dB Mhyers were washed Wi th br| ne,
dried over sodium sul fate and concentrated. The

residue was purified by g \
=N N

N <";[ X
N B \ N" N
N N N\
Ly Ao 2
i \
o)

LN
Pd(dppf),Cl, CH,Cl, N\(
B‘10-7 N82C03 HN ’//OH
DMF
B-10

In a flask was dissolved 155 mg (0.40 mmol) of compound B-1-3 and 73 mg (0.41 mmol) of boronic acid
B-10-7 in 6 ml of anhydrous DMF. To this mixture was added 600 pl of 2.0 M Na,CO; solution. Argon
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20 short colum chromat ogr aphy usi ng 0-50% et her/ DCM
as eluent to afford the product B-49-3 (15 g, 74% as
wa@2wbjoiQesol i d. Preparation of 3-(4-(1 PCT/IB2008/001952
- (1- hydr oxy- 2- met hyl propan- 2-yl ) -3-iodo-1
H pyrazol - 4-yl ) pyri m di n-2- "y¥am no) propanenitril e
(B-49-4) WD 2009/ 016460 PCT/|1B2008/ 001952 -89 1 OH
gas V\%g'gll}!ﬁ)ged éﬁ%{ﬂgf é&}ﬁorﬂ'}mré\#ol\'lo anNe&%%Ql 3(9 n@‘éé‘ P%n/ol?%@%ppf ,CH,Cl,

catalyshuasaddedprchthe igachnewas: WQV\?e\g/et‘( réo §, °V$r4‘!93t Afien 20 B, dhef fegetion mixture was
pourel arite hEs) of satura'ﬁedaémmméi&m%réétécﬁwﬁhait@Al (3 480 &I)mﬁﬁé drganic extracts

were MW% drl{eg 0\:7')’(?% n?a!rgnésﬁm? sd% f}ltere and the s(oﬁlgrljt 6er21<€/vgd in'vacuo. Compound (B-

ubj écted to
10) wag 'F%@P%\W Hi-Cags qg!@@Yﬁ@Jid '@@Wlﬁ'gt(@smg)The reaction
m xture was cooled to roomtenperature. The m xture

e e TR I e T—
1H-P){rwéﬂ-ybwrmdme’ﬁylamtlh)nfow-QIZBn2)200 m.). The conbined

organic phases were dried over anh)STrous Na2SO4,
filtered and concentrated inowacugN The residue was

purified 10 b aB,shorm\\j;m ofht t pgraphy usi '\% )\
- 50% Et @metrol \SI her as e} uent EI

pyri fied ep- HPLC,;t o™af ford pwoxitet - . 055

‘ ” 55% as‘{\% br own f<9a§|$b|ke solid. PlePhrati of of\,

3- (4- (1- (1-Rydr oxy- 2- mekhyl propan- 2-yT) - 3- ( 5- net OJ'\Y@K/

B-t2din-3-yl)-1 H pyrazol -

yl) pyri m digat22- y| ami no) Bﬁéﬁanenl trile (B-49) NgNs N~ NOH

oHA \ B\O/ , OHN, OH i \ AHN"INT

PdC12(dppf)-CH2CI2 Ni N HNC Na2COB (ag), DME N 80C,
Prepagat®niof terhbutyl 515 oBo4B-dihdré Pyréolsfa|3c]pyridirgd-1-catbLigate (B-12-2)

B-49-4 (156.2 ng, 0.374 nmmol) and Br

5- met hoxypyri di ne- 3-boropic acid fnmg, 0.798

mol ) dissol ved i % 7 nL) wesidehassed by
evacuation until | vent™j u§y\beg| ns to boil
foll owed by argon |-pur e, 3 cycles.0OAdded 1.5 L of 2.0

M aqueous sodi um carbonat e sol ut|/e4ﬂ\kand 25.5 20 ng
[1,1 ' -bis(di phenyl Fh¥sbhi no)ferrocene] pal | adi un(l 1)
di chl ori de di chi oronmet hane conpl eR-1€&. 035 nmol)  and

To a ﬂ%@%&&t& nf 'E‘Hr&n&! ‘ri dﬁwgdro-"'ﬂfﬁtyﬁg nfs% bj;%ﬁ?@é ks0Babd! 2f ﬂt mMofRs) and Boc-

co0 over
anhydriges (658 F*(% W%?ﬁ)r"é 10 pf PN wiap sededodisenseny! %ylﬁmme (357 mg, 2.76

mMole2). TiHe akRteavas asmlixdd fatlondendaniuA@d MERJgBR.- TLC indicated reaction complete.
Reaction was concentrated to dryness (under high vacuum). The residual was partitioned between EtOAc
and saturated aqueous NaCl. The organic layer was washed with saturated aqueous NaCl, dried over
sodium sulfate, filtered and concentrated under reduced pressure. The residue was chromatographed on
a 15 g pre-packed silica gel cartridge. Elution with 0~5% EtOAc in DCM gave tert-butyl 5-bromo-2,3-
dihydropyrrolo[2,3-b]pyridine-1-carboxylate (B-12-2) as an off-white solid (725 mg). '"H NMR (400 MHz,
CHLOROFORM-d) & ppm 1.56 (s, 9 H) 3.05 (t, J=8.59 Hz, 2 H) 4.03 (t, 2 H) 7.50 (d, J=2.02 Hz, 1 H) 8.26
(d, J=2.02 Hz, 1 H).

Preparation of 1-(tert-butoxycarbonyl)-2,3-dihydro-1H-pyrrolo[2,3-b]pyridin-5-ylboronic acid (B-12-
3)
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The aqueous | ayer was back-extracted with 15 nlL et hyl
acetate. The conbi ned organic extracts were dried

wo e/ oiggnesi um sul fate, filtered, concentr at epeT/ados/001952
purified by silica gel chromatography, eluting 25 with
0-20% [ et hanol + 5% conc. am®8ni um hydroxi de] in et hyl
acetate. The product was |yophilized to give B-49
(128.4 ny, 84% as a pale pink solid. \%2009/ 016460
PCT/ | B2008/ 001952 -90 Preparation of 7

3- (4- (3-(5-acetyl - Pyri di mﬁxoaz, 2-difluoro

et hyl) - 1H pyrazol - ) pyrim di N

2-yl am no)propanem"ﬂ INe (B-78 OO HCG-CH3 02
OH2ZN N ~f 0 0 D% BuLi, (i-Prd3B | 2-MeTHF, -60_C
HNI N H3CQ O/ N/N HC Et N, P

PdC12( dppf) - CH2Cl SHC 11 1 2) HJd, HO Br

Na2CO3 CH, 3 CH3 0 %1%2 1 DWF, 65@.126h B-78-2 CH3CN,

23C, 1 hr Br 3ICH3 CH3 N, F HZN N H3C CH

| 1TO ®Dmixtie 'of te(rt-btlaCS/brcNIo-—Z 3-HiBgirofxfold 2] b]pyriinbA tdacbdxyiate (B-12-2) (725

ﬁi?rdMoI%ﬁ) 'ﬁ@bﬁkﬁ&cblg@%%r{og QJSSM ﬁ&%GZQEF@&I%_J %I {é N DMF were added
potasagm a@:ﬁﬁ §9bmgN7 0476@0Iesp:and2§1 1mdlmqylphgqpb)mpj_erroceRp]d|chloropallad|um

(I) diBrlatB8mEthétiee plat)atdoomple®f(34.3 mg, 0.0469 mMoles). The mixture was heated in 100°C
micro@é\yerr'%é@dr '_&lf\@;\@mf Eg@%ﬁfdk%l&&%é&:ﬁ%lc\?%g d&ﬁ%@ éﬁl&% éere% (d the filtrate
was qQgesntmatedim dryness under high vacuum. The resndual was partitioned between EtOAc and
saturated aqueous NaCl. The aqueous layer was extracted with EtOAc (3x40 mL). The combined organic
layers were dried over sodium sulfate, filtered and concentrated under reduced pressure. The residue was
chromatographed on a 25 g silica gel cartridge with 1~4% MeOH in DCM as solvent. The crude product
and was used as is in the next step.

Preparation of (2S)-1-(4-(3-(2,3-dihydro-1H-pyrrolo[2,3-b]pyridin-5-yl)-1-isopropyl-1H-pyrazol-4-
yl)pyrimidin-2-ylamino)propan-2-ol (B-12)

OH
B B~oH
N N/
il
B-12-3

B-12
To a solution of 1-(tert-butoxy carbonyl)-2,3-dihydro-1H-pyrrolo[2,3-b]pyridine-5-ylboronic acid (B-12-3)
(546 mg, 2.07 mMoles) and (2S)-1-(4-(3-iodo-1-isopropyl-1H-pyrazol-4-yl)pyrimidin-2-ylamino)propan-2-ol
(400 mg, 1.03 mMoles) in 10 mL of DMF were added [1,1-Bis(diphenylphosphino)-
ferrocene]dichloropalladium (ll) dichloromethane (1:1) complex (22.7 mg, 0.031 mMoles) and 2N
aqueous solution of sodium carbonate (1.55 mL, 3.10 mMoles). The mixture was flushed with nitrogen for
5 min and then heated in microwave for 1 hour at 100°C. LCMS indicated reaction complete. RXN was

filtered and the filtrate was concentrated to a residual under high vacuum. The residual was partitioned
between EtOAc and water. The organic layer was washed once with saturated aqueous NaCl and dried
over sodium sulfate, filtered and concentrated to a residue. The residue was then loaded onto a 25 g
silica-gel cartridge. Elution first with 50% EtOAc in DCM and then 2-5% MeOH in 1:3 MTBE:DCM gave
the Boc-protected product as a white solid. Treating it with 4N HCI in dioxane in DCM overnight at room

temperature under nitrogen followed by solvent removal gave a brownish residual. This residual was
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B-78-1 DMF, 65C, 6h B-78-2 A solution of

2-am no- 5- brono- 3-i odopyridine B-78-1 (4.75 g, 15.9
W(Iirmb/blmktsopf openyl boroni c acid pinacol esterpdBiB808/001952

m., 2.94 g, 17.5 mol), and

[1, 1 _bi s(di phenyl phosphi no)rrocene] - pal | adi un{11)

di chl oride 10 dichl oronet hane conplex (1:1) (295 ny,

dnssol9e04 ﬁ%mgshl?@ gﬁ%gﬁa%h fs8& EWE g?bogadté JF% so{jilh astuﬁ’ge concentrated

eous sodl um car
and thﬁ’?é%}dé% arte erg il a@.certrrﬁpsztﬁwt@n Wil 237°% Me@«hi Iu H@M gaye (AsHr1-(4-(3-(2,3-
dihydiort I-apy@r55[2% bpjarinks-§ir1-isSpréM 1 19-pyrédd! ﬁfyl)ﬁ?ﬁﬁlldlrﬂgylbﬂmb}bﬂﬂbn 2-0l (B-12)
asavvq y{ the mxture was diluted with 200
q ce a? and 75 nL dei oni zed water, then
suctlon filtered to renpve sone insol uble bl ack

ExaniBI'eECB-BB't aﬁr@para%ﬂ er Sﬁgaf[‘ﬁ( 'ﬂé\ﬂu&rﬁ@th?%ﬁ%?#ré\ﬁ&@ Uﬁ?ﬂdm-s-yl) 1H-

extr. cte et hyl acetate e conbi ned
pyrazB%&“ﬁyé' e g‘éT‘QP’\R/B?'be"&H ed over magnesium sul fate,
filtered, and concentrated to 5.87 g brown oil. The

PrepaﬁSt%eof 4R @zﬂﬂemumﬂw BLbi&H 'B¥ra§b|-4 %]thYlthlo) rimidine (B-33-1)
5 /6et

chromat ography (eluting wth

hexanes gradjegf). to give B 78 2 (2 550 75. 3@6
as a tan solif. \Preparat of B-78- 3 é¥§%ﬁﬁ6460
PCT/ | B2008/'000¢52 -91.'%5%; H3C+CH3 /-0 UBr O
O)~O-HOORBCVN N__HZC_ELSN I H3C~-O CH
CH3 Ol / 3 , 23C, %Xg - 7812 C}Q B-78-3 A
sol ution of und B- % (2 50 1.7 nmmol ),

di-tert-butyl dicarbonate (7.75 g, 3%5 nmol ),
triethylamne (8.3 nL, 60 nmol),

4- (di met hyl am no) pyridine (391 ng, 3.1 nmol) in
acetonitrile (58 m.) was stlrrediﬂ3460n1tenperature
for 1 hour. The solvents were renoved under reduced

ressu t t he esi artitioned between 1
P g i on e Rriedie A o5 0 Xl BUAY BRTEbDEeE st 5. 0417 mo
and 1hi-dituoberate-ethahal {600y . 0.J13emal)) Ukhen ghé apdure waes stirred at room temperature
overnIBﬁCﬂ@?@I-rz E’tl\ﬁébIW' b8 13N oltd RE 'FBélctuﬁQﬁatsQ:Bﬁlpleénghet rh&ture was concentrated

extracts_dried over gnesi
and ‘@&P'f‘ia‘i’aé digtp il %'azc'za(ﬁ%) Blon Beriyrveg fi {t%e‘sa@gh@f 'ﬁtawg%concentrated to
give cyige prodine, veniahcheas puditd ota prepa SFQ tir give @ehpbyndsB-B8-4 44 19RY, 41.3%) as a white
solig. chromat ography (eluting with 0-40% ethyl acetate in
hexanes gradient), affording conmpound B-78-3 (4.22 g,
87% as a colorless oil. 10 Preparation of B-78-4 CH3

Prepardtidd oftH8-(-2(2-iflird3 bethyiB3-idU6AHLpyrazdBylyt),2- (‘ﬁetl‘R‘le%Blef@mdme and/or

4-(1 ({E%flﬁg@ gyﬁ-é\%y llzwrazg-@% %g@l?ulw ﬁ)pyrlmlclme

| /N\
N
\\N oxone ~ ~ x ~>~F
\ - N /N F
o \(

~ s

w

£
—(\

~

(7))

@)

N

B-33-1 B-33-2a B-33-2b
To a solution of compound B-33-1 (41.1 g, 0.107 mol) in THF (360 mL) was added a solution of Oxone
(81.2 g, 0.132 mol) in HO (200 mL). Then the mixture was stirred at room temperature overnight. TLC
(CH2Clz: MeOH = 10:1) showed the reaction was complete. The mixture was concentrated to about one

second. The mixture was extracted with CH,Cl, (600 mL). The organic layer was washed with water (100
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CH2 CH2 OH B-78-3 B-78-4 A solution of B-78-3 (4.15

g, 10.0 mmol) and triisopropyl borate (5.8 nL, 4.8 g,
W@20000%4p0 i N 2-nethyl tetrahydrofuran (67 nlL)pa@s2008/001952

cooled to -70C (internal tenperature). To this was

added 16 nL (25.6 15 mmol) ‘1.6 Mn-butyllithiumin

hexanes sol ution, dropwi se over 4 mnutes. After

mL x§ 'dFléd é}gr ﬂ£2S'J4Oa¢ﬁ cgﬁce?ipatgd l%;qtl\%% mlgéu{e%f sgl%ng %h& gmﬂfoVYaé F7r3 determined

byHFf'-éWp?érse& §$§%)3%Y9£?WF@§ vvere renoved in vacuo and t he
aqueous residue extracted with diet hyI et her (2 x 30

PrepMdn &%32?1 g?(élhﬁlgrhgtgmy‘?%éj%ﬂ-? E&ﬁgzeo -4- ry d)pgrtnlmr rneQ %{n ?cﬁ%rr%panemtnle

(B- 33t%n’per ature overnight, causing a granular white
preci pigate to form The precipitate was coll ected b
_Suct | filtrath and dried in a 50C vacuum o ),

-hours, to give onlc acid B-78-4 (2.934¥%
Br epar af,Non-61

A as a whi
(4(3(6 ami{o- (propp_—l en- 2-y++|ay-H—d-|>n- )-1-(2,

AL di fl uor det hyW3¢T H pyrazol - THF
\(,y(b)pyrl m di n- 2- ykam no) propanenltrlfFfEX(B 78’\15‘)( WO
o S8009/ 016460 PCTYTE2008/ 001952 -92 CH3 F H2M Qr

BCI—BNNIYllSC%g%ﬂFINHC ONN + N Sy
M¥hod B CHZ ~F 5 OH N N F H3C B N N~~/ \B-8313 cH2
()—|H~HNN B78483338785 A sol uti on of

%n[g]f:tugec;' ”f Eé@ wﬁé{gg 01(?1';2 orlm'fD TX—!’F (5?0 mE) was added 3-amino-

proplqnmnlq (1609, (2Bi rp¢1)3r'fyerptm@spktuneor)a’satnrre;tgtr@]’c for two days. TLC (CH,Cl,:MeOH =
10:1) Q@Ne@%e‘#@ﬁdtlba dhs HétQ:Bl'n @fedTMRqusr@H@d &qwgn?be(aﬁﬁe for another one

g ﬂ:'% %’U) (14 L reated wt
ay. d“M“%? ‘M"é';o‘if’é‘c aeaﬁ? 89{%%5?@%8&9 %WFBH”r(deAPyﬁL'Ya Q%Jrﬁ'jl‘mmamg’ap“y
(CH.QI3deOH e§01|11uo|gge IB-38®i80g, BTl BWliaea Whiketsetd.i n an 80C ,
oilbath for 15 hours. After cooling to room
nperature, the mxture was partitioned between
Pfepaéftm °fad@rlaﬁ%21d§b'°me}hv3rﬁj(1Hmvarm%&bmr'enn S yB1Hpyrazatide
yllpyrafiidec2:gl}dmivie)propaaenittde|B-23§t racted with 25 nlL et hyl
acetate. The conbi ned organic extracts were dried over
magnesium sulfate, filtered, and concentrated to
dryness. The residue sdi ssol ved in dichl oronet g
mL), 10 trifluordcg®sc acid (3mL) wasN

he mixture sti oot Lerneralur e :
'[pen the sdlveg s eﬁbor'a‘]%ﬁ—d’heétn hevr esi dug
g@r;\}/oned bet heen ethyl acetate (50 nL) and | _L ~Z
Nsal urat ed aqueousesgdgi um bi carbonate sol ution Nod

m.). The organic | ayer was dried over magnesi um
Baddate, filtered, and concentrated to a br 6% t ar .

fied b - ,
A mIX’lLi-J;—Q%f YT{ “éjf4 AP%Q gel'tlramleu YI 1 nigy \r,\: fEIH)%E? af%/%%cf)[ é—{-%yérr?%ﬁ@;b]g%dme B-33-4, which
was prepated fmm@brqmwHymr@io[?&?]pyrwmetatmrdia@@t lertown ligghdtanednetlopds, (145 mg,
0. 594B T8mat), 32(5({2 1-(22-dflioroe@Y-3Au0d H.fyB3bI- 4V BWMibiR-2 [l amino)propanenitrile
zoomg. B335 Fivl 9 xsiums ugef, 64 i 251N puepy s04g iy A cp! OME was

deoxygernaddwithH- pya azolnitrdgenl ) py bubipledfon- 5 min and - then [1.1-
bls(d|&eyl%£g)oﬁ5mg&bﬁl&bﬂ)aﬂa&@n(Nﬁ)l AHERhXHGN DehibrdméEthbhe (41 mg, 0.05

mmol) was added. The r?uxture was then heated in a microwave reactor at 80°C for 2.5 hours. The

N

reaction was degassed and fresh catalyst (20 mg) was added. The mixture was heated in the microwave
at 80°C for 4 more hours. The resulting dark mixture was partitioned between ethyl acetate and brine.
The aqueous layer was extracted twice with ethyl acetate. The combined organics were washed with

brine, dried over Magnesium sulfate and reduced to minimum volume. The residue was purified on silica
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F-70CN/NF 2)DVs N/NF 1 H\-\N 30% HNN 20 B-78-5
B-78 A solution of al kene 6 (227.8 ng, 0.555 mmol) in
wohaPldsseiet hane (28 nl) was cool ed to -70C angcT/1B2008/001952

treated with ozone for 30 secands, |ong enough for
solution color to change fromPbrown to bri ght yell ow.
The solution was purged with nitrogen for 2 m nutes,

gel uér#be%] &H% ch%dc'i )N}nten\agél r(ﬁ%%lngsfél%f érﬁ‘rﬁor(ugn 39? ﬁ%de{)ﬂ@n ? m%éure of tert-butyl

methyé?i“?’r@ﬂ' déﬁh'Of%‘aﬁW%“é (8rtapiip hefdspireg mresiyetss amprie orgege foli iThis material
was m&t@ommlmab@du@mahyw&sm gv&l 8P g f4padl ob¥naiticalgure 3-({4-[1-(2,2-

dlfluo%%mwn&r%% zﬁ? F‘]}é%ndl {/ U]I-g %? oﬂ% ylg)yu}@d%%%nw)prmmtnle as an off

white \ggligl. ébtwmmowm@érrowwwdsm pAM 9. 78R &., H H)NB/BY (10%62.02 Hz, 1 H),
8.22 (B/HZH) eHb 9)1 ), 9§§ftd2J51752(|$z 131)\%35? P (.4 3 %)16 64Md, J=3.79 Hz,

110, BT 0b0hH. 89 dte" M oflhs F3ge SSHEILA 8ot G264 . 1 1) 402
(td, J2B55 057 HAz, 2H)H).30(bR §., e H),,2.4D%b5s.2DH). 4. 20 Hz, 1 H) 6. 61
(d J= 5 31 HZ 1 H) 8.03 (s, 1 H 821 (d, J=5.05 Hz,
02 Hz, 1 H) 8.45 (d, J=2.27 Hz, 1
Exam § aéatgmm3 (it d}ygquytg-r@qathylpropan-2-y|)-3-(5-methoxypyridin-3-yl)-
TH-pys Z{°!r41y 93('5“'%%83'8' ’ﬂEﬁl’g‘?"'kS’))?azi n-2-yl)-1-(2, 2-difluo

ro+ethyl) -, 5
P@h 4=yt - IOyrl m di nE ?E' M o) - propi 0% 0y0 ) Owne
0" 0~0 bi s(-p4—na4;9L t|0)\

OFAP,  THE'EP sz N NI Ngiboron 0 N Ht¥: \ Oyl Pd Cat. ;’T*F{:zh?
teat ~O | 0 /)ASO~NOBr BQlIJSO B-79- 2
B7)93NNHZNXI\V NFOB@L1ONF+) B49-2

PdCl 2(dppf)-CH2CI 2 N-' (' N ON N, 2COa (aq) FF// O

[l N~B O 2) deprotection N HNNI O HN~~N B-33-3

I ,
B-79 B-79-3 Preparation of B79§ YO (@] H&gl
A7' y N-oli1 N_/BHNP THEK\OI/ - & oH
I A 7<—

%
1
Na

_ )
N N

- —————.
N__N CsF DMSO Y PACI2(dppf)-CH2CI2 N
h 120°C, 30 min HN Na2CO3 (ag), DME \(
S -0 V\\\ . 80°
N C,35hr HN\/\
b B-49-3 ™
B-49-4 B-49

Preparation of methyl 2-(3-iodo-4-(2-(methylthio)pyrimidin-4-yl)-1H-pyrazol-1-yl)-2-
methylpropanoate (B-49-1)

' Br Q
=N, o ! =N, o\
NH
S = I o— N M

S 80°C, 18 hr \I/
e S

A B-49-1

To a mixture compound A (60 g, 0.19 mol) and methyl 2-bromo-2-methylpropanoate (102 g, 0.57 mol) in
DMF (400 mL) was added freshly ground potassium carbonate (65 g, 0.47 mol) in one portion. The
reaction mixture was stirred at 80°C for 18 hours. LC-MS indicated the reaction was complete. The
reaction mixture was filtered and the filtrate was partitioned between ethyl acetate (1200 mL) and brine
(300 mL). The aqueous layer was extracted with EtOAc (2 x 500 mL). The combined organic layers were
washed with brine, dried over anhydrous Na,SO, and concentrated. The residue was purified by silica gel



B-79-2 10 To a solution of

5- br ono- 3- net hoxypyrazi n-2-amne (4.50 g, 19.8 mmol)
wabshoArdsgh met hyl ami no) pyridine (1.24g, 10.1 np@i/iB2068/001952

70mL. THE was added di-tent-butyl di carbonate (10.4 g,

47.6 mmol) and the reaction -8 ixture was stirred at

roomtenperature for 5.5 hour. The solvents were

or SRFY A S0 K IS iy A0S I g1 20 7o
as sypup, Wiiqhesolidlified op siggdiag.whi te  sol i d (5 403g, 67%. 15
Preparation of Di-tert-butyl

0 tra orol an- 2
4P;e2p)4r§ |3n oflr} a(EZQ{o 02-4 é );Fjeai%ﬁglgg)yn r%r&%éq) 111’@”7@? %‘peﬁylp@p@n-1 -ol (B-

\ 0 N N bis(pinacolato)- ON M dlboron _~14 1
N Br Pd Cat., heat OOI NB'1001 1 OB-79-2 B-79-3
WD 2009/ 016460 PCT/ | B2008/ 001952 -94 A nixture of the
bi s(pi nacol at o) di boron (1.12g, 4.4 mol),
di -tert-butyl (5-brono-3-nmethoxypyrazin-2-
yl )i m dodi carbonate B-79-2 (1.62 g, 4 nmmol) and
pot assium acetate (1.2 g, 12 mmol) in toluene (40 nli)
was deoxygenated with a nitrogen bubbler for a few
m nutes before the addition of 1,1'-
Bi s(di phenyl phosphi no) ferrocene-pal |l adiun(ll)dichlorid
e di chl oronet hane conmplex (78 ng, 0.096 mol). 5 The
m xture was then heated in a 50 degree oil bath for 4
days. LCMS indicated that the reaction was conplete.
The m xture was filtered and the filtrate reduced to
m ni mum vol une. The residue B-79-3 was carried
straight into the next step w thout purification,
assum ng a quantitative yield. Preparation of
3-{4-[3-(5- Am no- 6- net hoxy- pyrazin-2-yl)-1-(2,2-difluo
ro-ethyl)-1 H pyrazol -4-yl]- 10
pyrlnldln 2-yl am no} - proplonltrlle (B-79) HZN N\ Y_ |
FNN "N~N Y\ + F 1) PdC 2(dppf)-CH2CI2 O N N
Na2CO3 (aq), DMA F F N 2) deprotection N N1 N _H
NIl O HN~~N B-33-3
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B-79-3. B-79 To a solution of the crude
di-tert-butyl
wao Zo09Bidaexy- 5- (4, 4, 5, 5-tetramet hyl - 1, 3, 2- di oxapor/m2068/041952
-yl )pyrazin-2- yl]imdodi carbgnate B-79-3 (0.6 nmol)
i n di met hoxyet hane (2.5 nL)'ﬁéé added -
3-{4-[1-(2,2-Difluoro 15 ethyl)-3-iodo-1
H pyrazol -4-yl]-pyrimdin-2-ylam no}-propionitrile
B-33-3 (150 ng, 0.37 mmol) and Cesium Fluoride (1.1
mL of a 1M aquequs solution, 1.1 mol). The resultl

m xture wa oXY, ated with a nitrogen b

5 mn agd ' - Bi s dizphemAL N jf<r

phospfpi ng) ferro ene- pal |-adiugdi)-ai-chifjor r'pe

dICh| met hane conpl ex ( Obl@g, 0. 019N ) was added.

The ture was then hea{re® ton°@n 80C oll bath for 20

hours/SLCNB i ndi cated the iodide had been conpletely

consunmed. The mi xture was 20 partitioned between et hyl

acetate andBWer. The aqueous | ayer was ex&¥¥A ed

with ethyl acetate. The conbi nhed organics mere dried

aver nesi u te d reduced to m ni mum_v
7o 2 spifion 2t B4 (B ano o AR BN 8t 78 e aaded cropwise
DiBALasudutibin €256 halatled) @b sEriflgE The mikBrenvay givvay éoimor8°25to 0°C for 1 hour. The
reactlcm rﬂl%%ﬁivats(?quelxchgé hi égdlﬁolﬂeof Bf%é(%l@{éb Z%ﬂt g HXILeI']rg&QlWas diluted with

eresutln% m xt ure was

saturgipd pgpReGheleeta 28R GHele T FESHARGSUSBRIIOR #126 SUITROGREAVE!Y Unti layers were
separated. The aquogs lageri viliseexiasedowith dichfonisthdriBl(£x 1500 @iLY.eThe LomBined organic
Iayers(v%?e/‘hn{é{ 0\%1’ gédu?n? fsﬁffaheaargd %nﬁcéra%rd § t7§ C%bf‘%/e?évy_'%h\}ge %lo\ﬁas purified by

0 zation o

chromﬁ%’verapm(csem PRIYsPg O ethesimPEMiar eluent te giyp CO@PQ@d(ﬁj“-Z (20 g, 45%)
as awhigbsdd® Hz, 1 H), 7.83 (s, 1 H, 6.72 (d, J=5.31 Hz, 1

H, 6.27 (tt, J=54.98, 3.76 Hz, 1 H), 5.91 (br.t,

J=5.18 Hz, 1 H), 5.34 (br. s., 2. H, 4.59 (td,
Prepapation of8-(3- @dag (EﬁmemyllsglIforﬁd)ﬁﬁu(ugl;n-@yl}-l) H-py@z&i5t -f1j32-methylpropan-1-ol
(B-49-3:6. 23 Hz, 2 H), 2.64 (t, J=6.44 Hz, 2 H) 30 Exanple

C 1. Preparat|on of

n/—;\{f-_yl ~8n( 1

[4-12-((S)- dr Wr opyl ami no) - pyri mi
H-pyrro [2 N Oxone o
b]pyrlpln- -y )- yrazoL~LLyL}_aseton e aration

THF/H,0

5 [ 4- (éjﬂéthylsulfanyl PRT i 1@inei n- 4- JWh/f (tetrahydro-p

yran-2:8 )-1 Hpyrazol-3-yl]-1 H :

pyrrol o[ 2, 3- Ig%éidine (G 1-1) V[)206§30164q9
PCT/ 1 B2008/ 0 -95 Q0 NN NN HR N N CHB ~N

A mixthite Bf EdridoBndB-U9B (2079, HA rB@bIYAIdDKoAE (61.5 g 0.10 mol) i m THF (300 mL) and water

(300 mipf%vgﬁgtﬁrgg la??o&%%n&%%{% gv&r%{;rgnn% é%llon mb} v‘?}asO _rtAhoXedJ be%:veen EtOAc

rimdi ne
(2 L) agd (Oﬂn%(GQO mbydihe aﬁﬁmylaywas ez]r@ntwwcﬁt@mht lzx;zp )Thg combined organic
layers tefyWdsnéDlith, 63inB)] cgl“yl\!/lﬂ bebr B;&iu{rﬂ- s@fate”an& coienttated. mh%WE idlie w8k purified by a
a na
short éﬁhu)mnm@%m%?%%%gp "}ﬂ % (g }6 6@8’?%@“ g @erﬁ f?o&ﬁ%e &Eoduét?dﬁ'g-fi (15 g, 74%)
as a whigd s9lid-on upon addltlon The mi xture was deoxygenat ed
with a nitrogen bubbl er for a few mnutes. The

p al st _was added and _ni trogen bubbling
repafaep AT ‘r@ ﬁg CRRRER 5V oo i P BN g i 2
ylaminge ’9@3“ f ure was heated at 85C for 18hr. LCMS
shows conpl ete conversion to product. The m xture was
dropped into saturated agqueous NaCl and the resulting
solids collected by filtration and rinsed with water.
The solids were dissolved in nethanol/dichl oronet hane
(1:9), dried over 10 MgSO and reduced to ni ni num
vol une. The residue was purified on a short colum of
silica gel using a gradient of 0-50%ethyl acetate in
di chl oronet hane as eluant to give
5-[4-(2- Met hyl sul fanyl - pyri m di n- 4-
yl)-1-(tetrahydro-pyran-2-yl)-1 Hpyrazol-3-yl]-1
H pyrrol o[ 2, 3-b] pyridine (C1-1) ( 0.89¢g, 6996 as a

) -~
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8.29 (d, J=2.02 Hz, 1 H), 8.07 (d, J=2.02 Hz, 1 H),

7.51 (t, J=3.03 Hz, 1 H), 7.11 (d, J=5.31 Hz, 1 H),
wo20080iqa6f dd, J=3.28, 1.77 Hz, 1 H), 5.53 (dd,Pdﬁﬁazﬂ&yoowsz

2.27 Hz, 1 H), 4.00 (br. d, J=13.39 Hz, 1 H), 3.61 -

3.76 (br. m 1 H), 2.10 - 284 (br. m 4 H, 1.91 -

2.06 (br. m 2 H), 1.65 - 1.80 (br. m 1 H), 1.50 -
1.63 (br. m 2 H. Preparation of
- 1- Benzenesul f onyl - 5-[ 4- (2- met hyl sul f anyl - pyr| m di n-4-y

)-1- (tetrahydro yran- 2- yI) 1 H pyrazol - ‘Fﬁ OH
H- p NS%Hdlne OQOV\NN—N l\h?{

SN )1 .S, CH3 20

as \f

5-[ Met hyl sul f anyl - ng,i Bvdig- e yl)- Ifi\Ft"étrahydro p
y

rars -yI) 1 H pyrazol - J{j émfrk
pyrroted2, 3-b] pyri di ne (6— i 870 \ZQ\F%D
DMF-{30 nl)g 3} ,25C was added Sodi um Hydr| de (60%

di spersion in oil, 133 ng, 3.32 nmol). The resulting

suspensi on was stirred at anbi ent t enper at ulB2494or a

fewm nutes until gas evol ution ceased.

Benzenesul fonyl chloride (0.4 nlL, 3.13 mmol) was added
A micoayaye, deachen K§sRe!UYas %@@&W@I%lﬁd‘f B-APBep Ht14ry MAG!. dn five batches), 3-
aminopropanttrilé €1PQT &2.9lInfnd))cdnd ICsFNRBOGE 35. 7&%@) rﬁfmvo@d (60 mL) The resulting
soluti(&ﬁgg%ggsd %800{8Vﬁr§w vrga |rti es'(_)t][&g" T{)r :Qf mlautga h@g r%ac |<N?aref(ture was cooled
to roomHempesatytet T'ngmpitueftW% maeif!ﬂeneﬂd@tvfaehﬂf@/édﬁomh et huinelf100 mL x 3). The

layersWadr& epardidl éHdrthéjé WR6s Eﬁ# eﬁ%’cﬂegﬁntM\@f@A@(!ZS(s’ZUO\ﬁﬁq M@combmed organic

e RSP e B LES i SR B VRS TS s e
by a shed celuren mgmpiugnabmys@mro -30% Bt@actin pettoleum ethersaslelueat apelfurther purified
by prerHlj'llg: té‘aﬂfr@ﬁt‘o@t‘ﬂﬁ BQ{9-40(3%Q\‘?/ &, 895y bs le%mtf@an%hﬁe solid.

di chl or onet hane as eluent to give 1-

Benzenesul f onyl - 5-[ 4- ( 2- net hyl sul fanyl pyri m din-4-yl)
Prepardtioptof B+ 4ty rhydmxy @rméhylbjopan-Rhy[)\a-(8hidthAeypldidia-3kH)-1H-pyrazol-4-
yl)pyrjsgidine2-yp@ir®)iyppanenidiile¢B49)- 1- 2) (0.83g, 70% as a

yel l ow foam 1H NWR (400 MHz, DVBO-d6) 8 p 8.77 5

,1H) 847(d J53 1 8.43 [fdJ=2.02

(s H) ,

Hz | _8, 1 H3202|-|z %8\ < 915 (m 2
I—I) 7 (w —404H2\o (My=N H) , —OH
A m2H) 729(dO]505Hz \§§
JNA. 04Hz 5.52 (dd.29=9. 85, /Ry,

br

, J= 1 1. 87Ph2|2(dﬂapr:H2<3|262 - 7AN(m 1 H,
3 (br. m 1NeRGCO3(2@DDME2. 05 (br\|/m 2 H,
Nbr. m 1gdc 3lw5 (s, 3 H), Hll\p«\l 61
(br. m 2 H). 10 Preparation of
5-{4-] thylthio)pyrimdin-4-yl]-1
I—I-pyrag%lg- -yl }-1- (phenyl sul fonyi )-1 H B-49
pyrrol o[ 2, 3-b] pyridine (C 1-3) O N-N N -N H 0\\
A sol I_élril_c\)%l(c?at?g Béjl\%%:(\l I%rﬁgos%jﬁr@mory and 5 methoxypyn ine- 3 boronlc acid (122.1 mg,

0.798 tnnRbriiss oleaslih DMy (3-75mI )Avas 2egastéd/bysaviabatinh urdiy thie sbldem jut egins to boil,
followéd bﬂar@&rﬁﬁ&%&‘é’;%&]e?w&@&' 25 WU or 2lgm ?%ﬁ&é? Eod’ﬁjré( t:;rbénatel Tolutlon and 25.5

mg [1 1 nt? {%B%n?l%hm&m%rowégg"agm%pLgi%cplaﬁdel@ nrgc{rorpg‘fpar]encomp ex (0.035 mmol)

and dé@;asxen’lie moreddycleb. Heawdd) in 88fQ el bath iférr3. Mgouwrt thanit@Bél to room temperature

overnlptﬁ%rrggo%%rﬁ gﬁngr%vdv?? gérrn?%%sbfat\k&g é%Luélhegcé@tg a{wg%) RR dgionized water.

resul
The agyeops %Y?ra%s bagk- eéthFeécftl@d SopL ihvk acatareo A he cpmbiaed oww extracts were
dried Wt @fagResilinabulfatdl filesed @orﬁ:leh‘t%ted and purified by silica gel chromatography, eluting

with O&FO{A; Le hancFI rleé/h %l})rtlch %L-ﬁé rpggrlo%ude n¥ jaJh}[I qﬁgtate The product was lyophilized to

give Bp%&(ﬂ%ﬂ‘bm 83°/b]apyrpala|prmés@l@-1 3) ( 622y, 98% which was
carried on without further purification. 1H NWR
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15

(400 MHz, ACETONI TRILE-d3) 5 ppm 11.51 (br. s., 1 H),
8.47 (d, J=2.02 Hz, 1 H), 8.34 (d, J=5.05 Hz, 1 20 H),
w@2@8/0(daso s., 1 H), 8.14 (d, J=7.58 Hz, 2 H),prBr/i2osmo1952

J=1.77 Hz, 1 H), 7.84 (d, J=2.78 Hz, 1 H), 7.68 (t,
J=7.45 Hz, 1 H), 7.57 (t, J=P971 He, 2 H, 7.07 (d,
J480Hz,1|—|), 6.75 (d, J=3.79 Hz, H) 1.81 (s, 3
Preparation of -
(1-Benzenesul fonyl -1 H pyrrol 012 3-b] pyri di n-5-vyi l) 4
Prepar ?Wﬁ!@r(%f gr gt(}( p-ab\y}qpmlq’pﬁ-ylﬂ 2,2-difluoroethyl)-1H-pyrazol-4-yl)pyrimidin-
2-ylarging)propaneaitrle (Br/8)) 1 _acetonitrile (G 1 -4),,01\11' | N
N-NHNN| N O.NSON NONN) Cl—l3|\1|J:}J_§| N~S. CH3

25 C— - a_sol ut
HA 5 { 4- hyI F%% gﬂﬁe ] e WY S NeTHE B0
yr nyl suahfoﬂnsyl ) - 1 2 oo
Jij}?fma e ((f 1- 3), (638 Jél(cm% ok Ho
soe-onDAEEt DM tril e §B25 e mml) in DMF Was agded
freshly ground Potassi um Carbonate (254 mggc} 84
mmol ). The resulting suspension was sti rred at 75C WD
2009/ 6£6460 PCT/|1B2008/ 001952 -97 for H « LCM5
sh @ionpl et e consupphd of st arth [
m xt uPeAas part i ti bnegd begween et hy
4t wr atved nagqueousr NaCll. The aquesws | ayeét:

(3 Cﬁa\g/te th ethyl etate twice. = The

or gagik e’o\?{/ashed\u fh water twice, saf'vfated
aqueous tiaCl ¢r dri ed over MySO4 and reducednNtg™rg,ni mum

vol unessskhe residue wasagurified on silica ggl, using a

gradient of 25 to 100%5 nethyl tert-butyl ether in

hexanes as eluent to givg [ 3;(1-Benzenesul fonyl -

H pyrrol o[ 2, 3-b] pyri di n- 5- N 4-

(2- et hyl sul fanyl - pyri mcj Ly - pyrazol 1-yl]-aceton

itrile (CG1-4) (44001, 6 foam 1H NWR

(400 MHz, ACETONLT®¥| F;d3) pm 8. 6 (d J=2.02 Hz, 1

H, 8.36 (d, J=528&s Hz, 1 Ng.31 (s, 1 H, 8.11 -

8.16 (m 2 H), 8.09(d, J=2.Q2 Hz 1 H, 7.83 (d,

J=4.04 Hz, 1 H), 7.64 - 7. 4 (m I"H), 7.57 (t,

J=7.71 Hz, 2 H), 7.01 (d, J=58B1 Hz, 1 H), 6.75 (d,
Prepagatqpn@ijMomq—S*Bropg -ene2 xlpyrlglnr;a-ammeglg-m-g) 3 H. 10

Preparation of [3-(1- Benzenesulfonyl

H pyrrol o[ 2, 3-b] pyri di n-\5- =(2- rret hanesul f onyl -

pyri m di n- 4- ){_m px,razol %&3 eton'i*2lN (C 1-5)

N-N'~Z::zN / , ) SpI N

NS, CHB |\ NS dkg e de"4|2<e*ppﬁ§2<ﬁz5 tren of the

[3-(1- Benzenesblfonyl "N4GSsr r ol of 2, 3- kx}myrl din-5-yl)-4

- (2met hyl sul fanyg=pyri nPfi. A3°4-81 ) - 15 B-78-2

A soluld &F2Qmido-5- bﬂom@@ﬁb Ldide! 274-Edlray, 16@%6‘[}3 lso&o&ﬁlylﬁ%hl} acid pinacol

ester %EHE %éﬁbm' 7?61%% ﬁ'ﬂ%% %lséilpgagqu%g hmg%raocp?]e] B%ggmm(ll dichloride

dlchlowmethatm coritax (4% (206 myg0.yed inowl) 81 dimethylfoergamide (48mad wab treated with 24
mL on(é ﬂ(/l%ﬁuéogs %&n@@&b%ﬁa §oﬁlﬁ9n Sﬁnb és%ﬁ*néblpm rﬁ%re was stirred under argon

erature overni g . he resul 9 m xture
in a 6]5|q ?'b?%rd foaﬁwoyﬁeAg%moa@g 19 ff?gﬂtepr'ﬁ UgR: A mixiues ‘é{?%d'ﬁ’ltﬁﬂi with 200 mL
ethyl avataerand YA enlLf delohized @ateq thep aadtibh-filtenetko lb@hove domeindylible black precipitate.

After s\%ﬁ&’%%ﬂe h@%gué%% er v;ralgg) ?ﬁé&% %%wﬂ}elﬁfo M\?&hﬁ é&ét%tgt'ﬁ'% cgrabined organic

ace e an or gan
extracts, ggre n@@&veamgmeéwmwa&eof"mw» ﬁfﬂﬂqu@m&rﬁted tTRS7rdelypyu eil. The crude

produwa)lﬁast purfiied ay &Cﬁcﬂgglhcﬁi@?élyéraﬂr@r(bmw With @t fes0oarRehyl b&fate in hexanes
Lhtratlan ive
grad:eﬁ@ %é‘éég}gen(gtsss(?‘f%ﬁf/%q?f %frro 0[2 3-b] pyridin-5-yl)-4
-(2-

Prepagition 8 Bs"8r¥ onyl - pyri i di n-4-yl)-pyrazol -1-yl ] -acetoni t
rile (CG1-5) (158 ng, 85% which was carried
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forward wi thout further purification. 1H NVR (400 Mz,
ACETONI TRI LE-d3) 8 ppm 8.74 (d, J=5.56 Hz, 1 H), 8.53
w0 do0odTe®2 Hz, 1 H), 8.45 (s, 1 H), 8.18 (d, BeRiB2(08/001952
Hz, 1H, 812 - 817 (m 2 H), 7.84 (d, J=4.04 25 hz,
1H, 7.63- 7.73 (m 1 H), ?!55 - 7.62 (m 2 H), 7.53
(d, J=5.31 Hz, 1 H), 6.75 (d, J=4.04 Hz, 1 H), 5.29
(s, 2 H, 2.78 (s, 3 H) Preparation of
{3-(1-Benzenesul f onyl - °

H pyrrol o 2, 3-b] pyri dj n05 yb) - 4- [ 2- ((é}acﬂ‘ﬁﬁthoxy

pr opyl anmHae) - rl%jizy’"\%Z&Lm xyINP 'tomotllr\'ll

e (C-1-6) NNV -
O L (cHBC M ENSMap/ H 30 O° -6 "0

H WO 2009/ &6460 PC—'F/—I—B:’E—GG%J—GGQQSZHsQ%gm Xt ur

t he CH3CN, 23°C, 1 hr
[3-(1- Benzenesuffonyl 1K pyrrol o[ 2, 3-b] pyri

- (2-met hanesul fonyl - pyrim di n-4-yl)

A solﬁ%b S‘% n'gp rLd-I B%e} rl I1‘!2“7 (rg: <:)|1 5%1‘5(!13\) Qyidj%’rbonal‘]e H”B'& 35.5 mmol),

t”ethY'PPE‘e((é Sl 6Qmihne§véddla@?wg%%pwndw (B91 my et mmt) ur@etomtnle (59 mL)

was sWﬂaﬂ a@QﬁﬁﬁBﬁbéﬂnﬁQ 16t DU IThé SElved®l wdrd RioRey urfd'eﬁ‘éd@&’éd pressure, then the
r |en
st B et 08T BB HE Pl h T BABEY (U8 podim bicaronate

solutiop. éhejequeous Ieyere\lvds m-entgac(eﬂm,@ K19 mL ethyl acetate, and the combined organic
extracts3ribd o3¢ %@ﬁ‘@sﬁ}rﬂ Sumone! mtddda PanG B Bhtftatéts Bl5P38"d SthileeY Thé &rude product

was pﬂ{ﬁg%& %{?Lﬁal% Q/th%r@hﬁ _(eAfutlg)g ]'wtrbg, A0% &Fh_yh_a%]a}e in hexagps gradient), affording
comp@lnﬂB—Z’B—Iﬁ()‘i?ﬂ& a7 % )@ dolodensmwitt hyl tert-butyl ether. 1H
NVR (400 MHz, ACETONI TRILE-d3) 6 ppm 8.52 (d, J=2.02
Hz, 1 H, 8.20 (s, 1 H, 807 - 8.17 (m 4 H, 7.81
Prepatadionbt8-184 Hz, 1 H), 7.63 - 7.73 (m 1 H), 7.52 - 7.60
(m 2 H, 6.78H(d, J=4.04 Hz, 1 H), 6.58H{br. s., 1
, 5.67 (Hac CH3J 4. 93 Hz 1 H, 5 .246scH2 H, 3.56
(br S., m 3 H o 0,54 (br. s.,

P Prep atlon 3‘;%?%%’35 M o
"
H pyrr o0 ob] L/rl |n2H(§HH}° H3C»<I X
1- y

pyrazol - Merile (C1) /\ NN AN N
O NN /CH3 | ~Ncq—l3 H NN~/ C1680—|8 F]—ISC]—@)HTO
sol uti on of theE1

A soluilt)rbgfl ?2? %Z(%nlg Cﬂ' d§§ %T(a%%rrl-op %L{sépgl ;%Ji %@ate (15% ie'dig _g é%l m)m_oI% in 2-methyl

tetrahysiofiram d6nml) whg cpofedatool70°C- yrhtgrnadempmamreb | B (hE- WasH6pdded 16 mL (25.6
mmol) (014% I\Wg*buglllgﬁjm&ade@ sdl H%n(drépvmg ov%"' 4 nﬂ%s\’\@ﬁer%‘fwﬁg at -70°C for 30

SO Lum h roxid nq solution in
mlnutq%@ji_'m a)ter v(mseaqﬁipg{temdethm lé{p@&% togwargy @V\ﬂo9m temperature.
Volatilegwere lre{lntﬂr@d inAlated, adhthe bil@ots residuiecexivactediikidi€tbyl wtheh(2 x 30 mL). These
[ 0C,f 1
extrac&%ﬁ ;Eeﬁgav\rgg@ p'lZwEe {q{[:{a%l%el%}éEWaQ léglglf @t’_lto7&-| i%ggltﬁgrt\lg-l%tl??d stirred at room
tempezgie OVHYIOhta caLHOE grﬁn@araufu@duec'mtavetp e Thesprecirtalecas collected by
suctiof itrai@n dnld deleljH a S0TT @dcBum Bhéh P BINoDR to0di@ABdréfic ¥ad B-78-4 (2.9348 g,

62.2% Hlut mersaturat ed aqueous NaCl, 20 dried over
d¥€duced to mini mum vol une. The resi due was

PrepaRifioh fof @1@4 (ZY(BHM 5%r0h V%ntztﬁ)pbﬁdlhg C?/I) -1-2,2- dlfluoroethyl) -1H-pyrazol-4-
yl)pyrinti&h=-2yIihiofpr¥pdteAienb a8y 816) - Py i M 3-(1
H pyrrol o[ 2,3-b] pyrid i n-5-yl)- pyrazol 1

-yl]-aceton itrile (G
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1) in 23%yield. 1H NVR (400 MHz, ACETONI TRILE-d3) 5
ppm 9.78 (br. s., 1H), 8.42 (d, J=2.02 Hz, 1 H), 8.22

wd 3009d1d#0 8.05-8.14 (m 2 H), 7.38 - 7.45 (m pdr/iB2008/001952
6.42 - 6.56 (m 2 H, 5.74 (br. s., 1H) 5.25 (s, 2

H, 3.72 (br. s., 1 H), 3.18br. s., 1 H, 3.04 (br.
s., 1 H, 0.95 (br. s., 3 H. 25 Exanple D 1:
Preparcagion of (25)-1 N
- (4;d4=Jcgopr opyl - 3- (1H- pyr f3,4-b] pyridin: ) - 1H
-pyfazol-4- yl)pyrin -Z“yl M No) pr opan-Has-

09/ 0T@460 PCT/1B2008/ 0FT952F -99 O PMB H-~

N_NAPVBCO H D BrnE F LMBPOIB N F ¥F
HeasT oy Na Br 11}121}131}14\ !
\ N N o NB- va()mne 0 ONB~f-1 4
M\ |/ %,- TR, HZO Pd(., 2, B- Pd(PP 3) AN~
Na2CCB gNghi N KOAc, DMF Dgﬁg O toluene, EtOH D-1-6 /S
PMBNNPVMBH NNNN' NNN/ HN."OH- NN NN
' 1-8
A sol lon%;:b-gﬁglﬁzwﬁ %&%?2@4}%\5 uor om})co@ﬂ% %3]%6‘3790 mg, 1%2115 mmol), and

(1,1 tvqgglg_hegylphos@uncgprrq)q)en@p_glladlungfl)d|chlg}|q@ dighlompegtizang compelk| (6.5 mg, 0.091
mmolﬁm DBME 11402 rial:)zwa-EQreateSQwhthZ ®OM Ruedlisi sGIMURMoALE @Slut{o]a7(2 4 mL), and the

resultlng glpﬁasw mmahe) heg uz é%g—(#g O(I égg?n"’lnélhfurarlgf%wc%oém%g r@or&temperature the

mlxturarmﬁérpamﬂow etshe eBY! asétater(S58 ) amtdaidnizad watee (25g8ll Thenapueous layer
was bBEREXHE&ed \\0@52%95@91 aE&aterhQ cofbmed Hr%hl%‘ eMacts were drled over magnesium

ot T3 3 2R ' e o R i srcbtp Soromethane (27 mb),
trifluonvioetic aeid BrsL)stdsradded, aind 4@5@ixfucr stB@d rat motretempdiatre fat BBl hr. Then the
solverft%égaé\%pérgt%d, arth the residue partitioned between ethyl acetate (50 mL) and saturated

aqueous sodium bicarbonate solution (25 mL). The organic layer was dried over magnesium sulfate,

filtered, and concentrated to a brown tar. The crude product was purified by silica gel chromatography,

eluting with 0-20% [ethanol + 5% conc. ammonium hydroxide] in ethyl acetate, affording B-78-5 (325.7
mg, 56%) as a light brown foam.

Preparation of 3-(4-(3-(5-acetyl-6-aminopyridin-3-yl)-1-(2,2-difluoroethyl)-1H-pyrazol-4-yl)pyrimidin-
2-ylamino)propanenitrile (B-78)

HsC N HyC NN

\

N 1) O3, CH.Cl, o} </ £
\ S _\/F -70°C . \ =

N
N \(N F 2) DMS N/ F
H,N'\/\N 30% H/N\/\N
B-78-5 B-78

A solution of alkene 6 (227.8 mg, 0.555 mmol) in dichloromethane (28 mL) was cooled to -70°C and
treated with ozone for 30 seconds, long enough for solution color to change from brown to bright yellow.
The solution was purged with nitrogen for 2 minutes, then quenched with dimethyl sulfide (0.50 ml, 6.8
mmol). The cooling bath was removed, and the mixture stirred at room temperature for 3 hours. The
solution was concentrated to dryness, and purified by silica gel chromatography, eluting with 0-20% [EtOH
+ 5%NH40H] in ethyl acetate. Ketone B-78 (63.4 mg, 28%) was obtained as a yellow solid. 1H NMR 1H
NMR (400 MHz, CHLOROFORM-d) 4 ppm 2.57 (s, 3 H) 2.60 - 2.71 (m, 2 H) 3.56 - 3.74 (m, 2 H) 4.55 (td,



10 0.21 nol) was added dropwi se to the m xture. After

stirred for 10 m nutes, the reaction m xture was
waoveRshedow th a solution of 10%citric acid i pcTiB2008/001952

(100 M-) at -65 C. The resulting m xture was war nmed

up to roomtenperature, pour@d-into water (100 nL) and

extracted with Et OAc (200 nlL). The organic |ayer was

s-10 20 ARSI W SR P e (g0 e 1
8.03( §/|1é1')d‘ L dfplafe Hp-1H8-23E. 2.08 15t 1 u@@@ﬂam@onm 15
Preparation of 5-brono-1H pyrazol o[ 3, 4-b] pyri di ne

T e Tt S A T e S
pyrazgled-yil-pynimidin-Z2 plamineherapidniile 20 g, 0.1 nol) and

anhydrous hydrazine (18 g, 0.56 nol) in et ol was
heated to reflux overy ght. TLC (petrol eum er/ Et OAc

e consunption of sP |ng
H%ﬁ ﬁ\e)g(gagtl n m xtm(p.a,co\aa)s con :i
3:;&@ t QUL ed ||:n]\'
'wat er (500 niL), JKhe cglggﬁgrl F}dgcatrﬁe%t ur

The..cake was washed With water (50 nmix3) and eth@fr{<
(20 nmLx3), then dri&d*tn vacuo to yield coRffcdund 1-3
(9.0 g, 46% as a yellow solid. Preparation of

1- (4- met hoxybenzyl ) - 5- br ono- 1H pyrazol o[ 3, 4n ridine
N,( F4). H PMB PMBCI NNN1NI Br H/,DI\/F/
| r D1-3 D-1-4 O o a solution of conpoun N

(3.47 g, 17.5 mo in dry DMrabafnoid, was added _>\
/»(77 mg, 19.25 “wd V:[ rtionwi"SE0H3)BE  Af t er(t e F7OF
,{/addl tion, th§>§1rvBsul gﬁ b X1 uPEeRREE St i r r ed ai\@t for
es 3 21 mmol) was then gdded.
Hdropwi se at OC. The reSlﬂ ing mxture was stlrred at SN
Fdm tenperat ur e ggyerni ght. TLC (petrol eum B-79

, ether/EtOAc 1:1) indicated conplete consunption
Prepagdtiohtof Bg9-22at eri al . The reaction m xture was poured

into H20 (100 m -) and extracted with c (100
nm.x3). The 15 corrbl ned rg;anbc | ayers_wefe washed with
H20 (100 rerw s ous (100 nm.),
dried over O4 c nJF a edo|>/NvacNJo. The
crude producto rIfI hr §mallogr aphy

(silica gel, pet roI eum et her/ Et g0 4:1)
to yield pure con;aound D-1-4 (4.3 g, y||eI d: 77.2% as
a yel | ow sol i d. B8'Preparation of

Toa sl)'ru(lérlr gﬁsmﬂiﬁabb@mémb} T ?raﬁﬂﬁ%e's(ﬂ,%@tgr ??rg?’rﬁn‘édl éld%»@ n@t@?&%mo)pyndme
(1 249p%? |rB¥(g2| Nl I-H\B% %%i ten‘-@ttyl%} npﬁ( Mg) %7& Q‘?mol and the reaction

mixture was stirred at room temperature for 5.5 hour. The solvents were removed under reduced pressure
and the residue was flash chromed on silica gel eluting 3:1 Hexanes/EtOAc to give B-79-2 as a white
solid (5.403g, 67%).

Preparation of Di-tert-butyl [3-methoxy-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)pyrazin-2-
yllimidodicarbonate (B-79-3):

o o
0.0

bis(pinacolato)- ) N N
OyN N\ diboron = O>/ :[ j\
:[ ]\ Pd Cat., heat >< z

= -0
07 N Br ? N" B
' ¢!
B-79-2 B-79-3
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D-1-4 KOAc, DMF D-1-5 0 To a stirred solution of
conpound D-1-4 (4.3 g, 13.5 mol) in dry DV (80 ni-)

WORI09/0 eedeed _ PCT/IB2008/001952
4,4,5,5,4 ,4 |5 5-octamathI-[22]b|[[1,3,2]d|oxabo
rol anyl ] (6 9 g, 27. mmol), c(3.9 g, 40.5 mmol) and

25 Pd(PPh3)2C12 (0.43 g, 0.5mmol) under N2 at nosphere.

A mlxig]éE o{gfﬁé Lﬂ)lls&[% 'g}"%%'umé’ﬁb% Il_(tV\?O%ghgqt rfrqolzt dﬁ%{t bthFg%Ycﬁ&{‘é 91% hoxypyrazm -2-
yhimidogiat ﬂ'iﬁ‘? Br{923f(1 €3 apbtifmg!) 30d Potpssiunt acetats dr? 9n1%tmuv® {Retgluene (40 mL)
was Peixy@mhaiedt @ithi20 r(itddden nlbub))leal’\‘dr Qé(tfé\ﬂCtnﬁﬂte‘é/I béfolst @RC addition of 1,1

N
The myxture wisi then baatad Mg 59clegEe 961:@0 f@@rday829©l8$ dmipgtsg that r@reaction was
complBid2 $¥ mdilile WESRRRALIIAAY @ ﬂltféte\/t@&kt,@d "td)mix‘lin‘iﬂr’rijvcﬂdl’nl}{é3l el’h@'résmﬁje B-79-3 was

irectl
carie, Sty Hlodg ped P MBSy amina i ene vield. " St !Y
Preparation of
Prepalat(oz of Bt{Arbk (PiAming6ym@h w Rysazin-ai)i1-(3.2(dM yore-ethyl) 11 Hinyyazpl-4-yl]-
pyrimidi 'Fr?d!aﬁl'BfQ};H’?P'P"'W'f)SR' -3-yl)- 51
H-pyrazolo[34b]pyr|d|ne(Dl 6) N PVB, I\LNNN\
I ~\ ¢PMB N N ~N B-1-1 N NBOPd(PPﬁ%
N N/ N D-1-5 D tol uene, EtOH D16\
tirred sol ution *qf corrpound (18

_{ tol uene (60 nl < (20 (dp ﬁiAE%:ldd d
N m xture of und]| -5 (8 @de ct|51 ) deplodetion ol ), 24 N,
eou,sq Na20ZB (7.0 D%@ Pd( PPh3) 4 (0. 18M

N

Hmml “under N2 at rh)sphe The resulting m xtu
gwated at reflux overnighty TLC 10 (petroleum .
ether/Et OAc 2:1) At cated-conpl ete consunption of To a

solutidhO BP &N erude Jj?eatt tfu‘r%gtqﬁhféfhom %—utis"cf 5. 5¥@|%me SN2 8La\kAdr R Q-yI)pyrazin-2-
i BYS5 1 & Bk A eher gz SRS Ao Ff 122 Diuoro

ethyl)Baaroplin-pyfrazeh-yil-pyrimalingyylaroinolenreriangrila 83§3-3 $150inog 0@l mmol) and Cesium
Fluorid® 1r1°r|n§\l55\p]11 QM%écﬁs%ﬁtl@\ 4-)1 rhrol). Y& r@smﬁﬁdé%xtﬁ@%%%ygenated with a

puri f via preparative HPLC
mtroggn é}uablﬁ f%r éor?ﬂi?)u?ﬂi’ lﬁjef é 1( Bis(sfi hﬁ@ylprws;g]lqﬂ) ferz%ceger/galla@urall )dichloride

dichloyoelethane oorhplex1@5 Rigepat@inmon vads added. The mixture was then heated in an 80°C oil

bath f%r é(fl 'h I(]. §?Jb|¥c§§{e§ tEE ((gdldesﬂf)d' %gé(rl §)1 Igteﬁ/n&;ngl){*esc}“ ﬁ'r%nymlxture was
partlthqegyapgvggp 8 hgl ape}g}e@qd, \gﬁt(pfe T@g_aguews IgyRpwEsExtigcted with efqyl acetate. The
combifed\brganics \NarN driéd BlenraReshml sififateH4@ Bluchl to NinkhunbPvdiare. SThe residue
was ta%eﬁg :u:p:inodimethoxyethane (3 mL) and then heated at 170°C in the microwave for 25 minutes to
thermolyze the tert-butoxycarbonyl groups. The resulting dark mixture was filtered through a 0.45y filter
and the filtrate reduced to minimum volume. The residue was purified by HPLC to give 59 mg (37%) of B-
79 as a fluffy white solid after lyophilization of the desired fractions. 1TH NMR (400 MHz, ACETONITRILE-
ds) 6 ppm 8.17 (s, 1 H), 8.15 (d, J=5.05 Hz, 1 H), 7.83 (s, 1 H), 6.72 (d, J=5.31 Hz, 1 H), 6.27 (tt, J=54.98,
3.76 Hz, 1 H), 5.91 (br.t, J=5.18 Hz, 1 H), 5.34 (br. s., 2 H), 4.59 (td, J=14.65, 3.79 Hz, 2 H), 3.76 (s, 3 H),
3.55 (q, J=6.23 Hz, 2 H), 2.64 (t, J=6.44 Hz, 2 H)

Example C-1: Preparation of [4-[2-((S)-2-Hydroxy-propylamino}-pyrimidin-4-yl]-3-(1H-pyrrolo[2,3-
b]pyridin-5-yl)-pyrazol-1-yl]-acetonitrile

Preparation of 5-[4-(2-Methylsulfanyl-pyrimidin-4-yl)-1- (tetrahydro pyran-2-yl)-1H-pyrazol-3-yl]-1H-
pyrrolo[2,3-b]pyridine (C-1-1)
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/| D1-7 A mxture of conpound D-1-6 (560 ng, 1.19

mol ) and Oxone (1.1 g, 1.79 mmol) in THF (10 mM -) and
w@Qoodid46d 0 L) was stirred at room tenperat ur pct/m2088/001952

hours. TLC (petrol eum ether/EtOAc 2:1) indicated

conpl ete consunption of st arlgf’hg material. The

reaction m xture was concentrated in vacuo. H20 (30

m-) was added the residue and the m xture was

extract ed V\AthO@c (50 m.x3). The conbi ng gani c

| ayers were ye wi th saturated agueous NaC/ (50

m.), dried Na2SO4 and conce

yi el d corrp'o D 1-7 (686 yifel

oi | . 25 WO 20Q0/ 016460 PCT/IBZO'@S ﬁ 52

Pr epar ati on |of)\ H

(2S)-1-(4- (3M1$& fret hoxybenzyl) 1H py|az,/c,b\o[(§_|4 b] py

ridin-5- yI) 1-i sopropyl -

pyrazol yl)p9r|md|n 2 yI am no)proganrz oI (Dl 8).

To a slqlutlgp_gf-/i [3 Ioc@ 1|_Mrah¥d@_-p35gri2-gl) 1I[|)_pxraz;ol AyH@;mqjtpyésug?nyl py|>!m|d||\r|1e B (1.33g,
3.3 mooiypodi 644,05 5-TAtraG &8y g3, 2[HioRatisratdn)2-@ntH-pyrrolo[2,3-b]pyridine ( 1g, 4.1 mmo)|

in DM(’?%?O #]-L?%ngeﬁeat e%}lﬂilon ()15%1 ux ébron%T ﬁ@l )l'hé %f_dﬁﬁn ca]l;t!ﬁ\ate appeared
to conQ@quf gyl%@wq_nsadp)tlop ndhe Rixtge \{fQﬁﬁﬂOé}t%nat wgumjttrpmp lyfbbler for a few

minutést ahé pﬂ@dlmto@t’aly@ﬂ was-HleedTar?ﬁtthdgeN\ﬁﬂ)bﬁr@rUéﬁfﬁué@toed féWminutes before the

bubbler%g(?e ov%dt tf ulrd%gs Wa§ dDell'{r 1 h LC H 0 e conversion to
fagd e & PP REHBIURE

ograp
produ@_ ]Thg ﬂ(l)ﬂ.@‘g Vﬁag drgquﬂ @pto $3tun¢ﬁ,e§i ag;geqpsMQl @mi the reslting sbiids collected by
filtratidnl AR & Sdd Mﬂh \ﬁﬁter The SO|IdS were dissolved in methanol/dichloromethane (1:9), dried over

1H: |
e TSP R T Rt
QfadleODfI}5Q%\/3hH ddetatdNn Michkromethahe B elNant td Bide 19-[IN(INUBthyld@Bfanyl-pyrimidin-4-
yI)-1-( r?d‘rol';%'ran - - é;%iét 4 glrw—fpmg-iﬂﬁ%o? 1(}(;81-{)4(66)8@ 69%) as a yellow

solid. ?%W@r(é%&"észsg dgbléy@m L@ (prerr bRy §80IS. 154).1843 (d, J=5.31 Hz, 1 H),
8.29 (d,ne2.0aHed Mb8.ut (d)a+d.020fz, a yposing JEB.43 Bzwa%) ZONEI0BSI31 Hz, 1 H), 6.48

(dd, J%ﬂé% | ??%%Lpﬂm%ﬁéﬁﬂsﬁwéeﬁ 2)[’¥§Sﬂzc?gi? %rbtoégg ﬁr =939 R Prp 3.61 - 3.76

m, 1 "’()1?01%122)4 (Bmon. &kH. 18 t- @P6prt M. EHIM@%!S@O (Hrxe)1, HJTh&0 - 1.63 (br. m, 2 H).
conbi ned organic | ayers were washed with saturated

A G ey e T
1H-pyazelbdyihi Hpgrrefe[23-b]pyridine (C-1-2)

rated NrfNvacuo to
as a red
-102

C-11 C-1-2
To a solution of the 5-[4-(2-Methylsulfanyl-pyrimidin-4-yl)-1-(tetrahydro-pyran-2-yl)-1H-pyrazol-3-yl]-1H-
pyrrolo[2,3-b]pyridine (C-1-1) ( 870 mg, 2.22 mmol) in DMF (10 mL) at 25°C was added Sodium Hydride
(60% dispersion in oil, 133 mg, 3.32 mmol). The resulting suspension was stirred at ambient temperature

for a few ‘minutes until gas evolution ceased. Benzenesulfonyl chloride (0.4 mL, 3.13 mmol) was added
and the mixture became cloudy. After stirring at ambient temperature for 15 minutes, LCMS showed

complete conversion to desired product. The mixture was added slowly to 150ml of saturated aqueous

-NaCl. The resulting precipitate was filtered, washed with water, and air dried. The solids were dissolved
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to yield D1 (130 ng, yield: 21.5% as a yellow solid.
20 Exanple D-2: Preparation of
wd?oﬁb/oﬂﬂéodf (1-isopropyl-3-(3-nethyl - 1H pyrazol @fgmdodklos19s2
yridin-5-yl)-1H
pyrazol - 4-yl ) pyri m di n- 2- yl a®fno) pr opan- 2- ol V\D
2009/ 016460 PCT/1B2008/001952 - 103 0 0 C

il I\ oS LS T s

short pplurypoiNgiiza el ysipp@|gradignt 8f 0-28% ethyt acetale in dishinamethgng=s eluent to give 1-
Benzenebulfnl5-[4-t¢-méthyl&difamy1-byrinfRtinz441)-Bx({tr&hyBrodoyRan=d¥1)- 1H-PraddhBy)-1H-

pyrolfg ARG D hopbHa) 2 e Rermoc Nk ez pysorg s pom s 7

(s, 1 HoBde e /=310, D-H)- F4Td24-2.02PB1 RIVB. 16N JN2)82 NzJ1 HNBNO - 8.15 (m, 2 H),
7.95 @%%4"442\'1% H%N’ 7"791& T’FVEI 7. é‘POIBPKIHB?ﬁ) Iy, i%l\‘\% .9—5‘05 He. 1 H), 686 @,

J=4.04HR; D). RMSQ(ddHN-Q)SG %aFi’lﬂM M), 328 (br. d, J=11.87 Hz, 1 1), Y2574 (I 1 H), 2.07 -
2.23 (br. m, 1 H), 1.90 - 2.05 (br. m, 2 H), 1.66 - 1.77 (br. m, 1 H), 1.65 (s, 3 H), 1.50 - 1.61 (br. m, 2 H).

Preparation of 5-{4-[2-(methylthio)pyrimidin-4-yl]-1H-pyrazol-3-yl}-1-(phenylsulfonyl)-1H-
pyrrolo[2,3-b]pyridine (C-1-3)

To .a solution of the 1-BenzenesuIfonyI-5-[4-(2-methylsuIfanyl-pyrimidin-4-y|)-1-(tetrahydro-pyran-2-yl)-1 H-
pyrazol-3-yl}-1H-pyrrolo[2,3-b]pyridine (C-1-2) (750 mg, 1.41 mmol) in MeOH (1 ML) was added a solution
of HCI in Dioxane (~4N, 0.1 mL). After stirring at ambient temperature for 45 minutes, the solution was
dropped into phosphate buffer (pH 7, 15mL). The resulting precipitate was collected by filtration, rinsed
with water and air dried to give 5-{4-[2-(methylthio)pyrimidin-4-yl]-1H-pyrazol-3-yl}-1-(phenylsulfonyl)-1H-
pyrrolo[2,3-b]pyridine (C-1-3) ( 622mg, 98%) which was carried on without further purification. '"H NMR
(400 MHz, ACETONITRILE-d3) 6 ppm 11.51 (br. s., 1 H), 8.47 (d, J=2.02 Hz, 1 H), 8.34 (d, J=5.05 Hz, 1
H), 8.23 (br. s., 1 H), 8.14 (d, J=7.58 Hz, 2 H), 8.10 (d, J=1.77 Hz, 1 H), 7.84 (d, J=2.78 Hz, 1 H), 7.68 (t,
J=7.45Hz, 1 H), 7.57 (t, J=7.71 Hz, 2 H), 7.07 (d, J=4.80 Hz, 1 H), 6.75 (d, J=3.79 Hz, 1 H), 1.81 (s, 3 H).

Preparation of [3-(1-Benzenesulfonyl-1H-pyrrolo[2,3-b]pyridin-5-yl)-4-(2-methylsulfanyl-pyrimidin-
4-yl)-pyrazol-1-yl]-acetonitrile (C-1-4)

C-1-3 C-1-4
To a solution of the 5-{4-[2-(methylthio)pyrimidin-4-yl}-1H-pyrazol-3-yl}-1-(phenylsulfonyl)-1H-pyrrolo[2,3-
blpyridine (C-1-3) (638 mg, 1.42 mmol) and bromoacetonitrile (0.5 mL, 7 mmol) in DMF was added

freshly ground Potassium Carbonate (254 mg, 1.84 mmol). The resulting suspension was stirred at 75°C
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D-2-11 D-2 Preparation of
5- br ono- 2- chl or o- N- net hoxy- N- net hyl ni coti nam de

wa Byosdrntueo O C 1 N OO NHS Br / N O HOOC Brp&iiB2008/001952
CHzClZz U D2-1 D2-25 To a_solution of conpound
D-2-1 (23.5 g, 0.1 nol) in dPY CH2CI2 (400 ni) was
added CDI (19.5 g, 0.12 nol) portionw se at room

for 18I§re E@ﬁé%hbw&i ééﬂﬁif%fe ddas ﬁ?ﬁm@'{lﬁw ARl FrGniaddinak BBritioned between

ture was stirre
ethyl %?eﬁted?we&‘wwe%wees@ Nafh ABe gqueogs ljlyeronfafze%@?d Wit ethifeagetate twice.
The caciBiaed PrgaridsOnshe SastRl with Qiatdr QRS IsaflukateR. aquédul NaCl, lifled over MgSO, and

reduc%dg r%hﬂ{&m \seol'hgreleres%% %Q&I’ﬁg%&{f? Ssmgé gr [H%%P?%@é&%n} of 25 to 100%
methyetefiputvlrﬁmec @tf@aaf@éﬁaleleﬁfé e oiMe [&rﬁﬁﬁemneﬁfulf@ty&www@ow 3-bpyridin-5-yl)-4-
(2- metﬁﬂ&@fﬁhﬁbynni‘ﬂ&(y%@ramm -y\RiSetaHeiRd cAI) %st%l) ga8 bﬁ‘s foam 'H NMR

(s00 g2 B POREBTRCS & B Pl S0 %ﬁmé%om T4 o 110,

8.1 -RJB/ (MB20488. 0@11&35!22 02 HOA1 BjjFeB3UE, NaAT4 H2AH)NY.63 - i71T1 (m, 1 H), 7.57 (t,

1 AR ey Mt 93550 o syt s e

Preparati on of 5-brono-2-chloronicotinal dehyde
Prepafdtion oB[3-(1-8ehzenBsultdniN- il pfatolbi2,30b] dyridids §l)-aP2 fdethdne s Gifony!-

T tir sql uti on of conpound D 2-2

py"“‘@h’é“‘ 5" Pygie m?loﬁse§°"'"'[$ﬁ§ e (200 ) was added
Li AlH4 (1.7 g, \,qﬁﬁi\;et -10 C under N2 at
Zﬁ, the reaction mx

tenperature ang
et hler / Et OAc 571 | nd‘?‘§at eN=T

congTpPthon of sfartN ng materi al he rea
m X e was adde N]()N KeisO4 (20 ) and ext L CH)
W t tOAcé:( O nt 3)S The conbi n&d org@n“é &ergsd
were washed with saturated aqueous NaC (200

A solutioh ed by gacmmaﬁﬁésmmymewmds[z aibﬂi:dndiuﬁl-SAyB-QL(DmétBylsWIfSrhWipynm|d|n 4-yl)-

pyrazo?ﬁ y@&e‘?&m (g; ?’Q%F :ﬁncga ol jﬁrﬁﬁ%fﬁ1L§%H f%g%&tl)rmas cooled to 0°C
and Oé@NE)@QOOmgl W d. ftng; ded in Fe(ripng, The 4As34ting gellpw slurry was
stirred \&i Do Ob nfih arkbwiy BPRERIdIA afmbient temperature overnight. The resulting mixture
was filéie(d%qg k?%%%h% rm.%_ﬁw@fgtﬁ)l{] %:e?ftg ﬁ{cgﬂ/aette%_ eé" Itr%_l%zlv% p}aﬁtgor}f%etween ethyl
acetatg and waler. Jb¢ aguegns Byeroasesitasted i ey Setitegand3iee Gnmhinsid organics dried
over MgBOZAN rgbﬂ%eé 1Qinimum vdﬂﬁr% aad Rdidde w98 HitdrQ8 Qith r%etM/I tert- bugl ether and
the sgfﬁg NEO IRQecgt % SEFB‘%)Q?% to Aptvgr ?Zit(ﬂgeaﬁed\re%qlfgwl ri)H-teréoIo[Z 3- b]pyrldm -5-yl)-4-(2-
methamqsgltdnylmygnlmn)ét-yn)cwramm -¢}-doetoeittild CvIa8)ME@8 upgl @5%Pomhich was carried
forward RITRES BhhBu @{&% oht 1 KGR QYETE U ToNTFR.LEQ%}%&%y 87 EWT=5 56 Hz, 1

I cat e nmost

H), B%dﬁyu%@?jHZHZd) @2@@8 ﬁ1H))8 e ér(?d?éd"z TH) 812 - 8.17 (m, 2 H), 7.84 (d, J=4.04
Hz, 1 H), 7.63 - 7.73 (m, 1 H), 7.55 - 7.62 (m, 2 H), 7.53 (d, J=5.31 Hz, 1 H), 6.75 (d, J=4.04 Hz, 1 H),

5.29 (s, 2 H), 2.78 (s, 3 H).

on
TLC (pe}SroI

Preparation of {3-(1-Benzenesulfonyl-1H-pyrrolo[2,3-b]pyridin-5-yl)-4-[2-((S)-2-hydroxy-
propylamino)-pyrimidin-4-yl]-pyrazol-1-yl}-acetonitrile (C-1-6)
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to the reaction mxture and the m xture was extracted
with Et QAc (100 nmix3). The conbi ned organic | ayers
woRGeoyashed W th saturated aqueous NaCl (200 pg/1B2008/001952
dri ed over Na2SO4 and concentrated in vacuo to give
crude conpound D-2-4, whi ch"was purified by col um
chromat ography (silica gel, petroleum ether/EtQAC

A Mlxél% ?f)theI B (Y'Bgé% %('J'l‘fgngpﬂﬂnpﬁ%%g'zfpb]%yr%m(§yl?’4-gz mZt‘?ﬁar@e/lefoﬂﬁ p@rlmldln 4-yl)-

yraza' 1= as?tew%"ezi%mfib%ﬁmgr &P mmphany &8 Hahbaminpi3-prapsnol (ARprpg, 1.8 mmol)
in THIB(G (W aBheatédHat@0C for 18\hr3 Thé miXtued wadtodcehtBted ohto\8fika gel then purified on

silica é& Qj%\? :!a 4§c$enlt3gr6 g@zrggﬁéfgplgi%5lﬁ|xtf§5c95d|ﬁ-£§<))rome§taqﬁ épg %Iozij:etate (1:1) as
eluentnfp yjeld2a) 'ﬁ@id@&’o)@f 3 (1cEenzeeguifony-0 B ymelplR.3- t&mddlg15ml)dd2 ((S)-2-hydroxy-

propy@ﬁﬂnoﬂ 8}; imiidin- 4-9%b§;{!tail}ip‘é“y€-\gge?<§sntltﬁl? E(é: A%}o?sf ?- g&ﬁnmﬁﬁrﬁhﬁétlwq tert-butyl ether. 'H
R [ p S C O AR o6 8 58 e 52 Gl b Riddl &t 817 (m. 4

7.81 (8,e4.0¢8lz] t H)Q.681 XTBI(re, Wa)S7.52 i T.660h, 2tH), 6. 16 J-ergacHzat Hi),&.53 (br. s., 1
i g 0. er/ t
0,5 QU ke oL 08 0L TSSO DR 694 s o
m xture was filtered and the filtrate was concentr at ed

Preparationa [4a[2L((5) 2-MRIréXytisi8py| Sraifp)opyiithidin 2-yi]-3-(fH-6yiroAe2, 3-b]pyridin-5-yl)-

ur | m chr omat ogr aphy (silica gel
pyrazg‘:ﬁ'&%ﬂ?ﬁaﬁ%@ ﬁEt QAc 20:1) to give pure compound

D-2-5 (5 g, vyi elhﬂ\ TT¥Nas a yel low oil . Preparatlon

-1 H pyrazol o[ 3, 4-b] pyri dNnﬁ
A m0($3'1hr|e ound D-2-5 (4 g, AN
) "Nn et hanol (300 ni -) Nas s

'3 TLC (petrol eum

@@e (30

ro. enper at ur

5: ndi cat ed cB'rrpIHete eonsurrptl on of starty g
mat eri al . T;h,eereactl on ni®Hure was concenfrated Hn ‘<,

vacuo and the residue was purified via colum OH

To sofhh&rpHﬁh@g@?glb&(nz@ﬁééulf&@l -OehyrroREL - %é?ﬂmﬁﬁlﬁﬁ[d (@);jgdroxy-propylamino)-
oy B A et B R AP 7. GRE e )Tl 45 at -40°C was acdec

sodiurg dwqroxised (10 21 6of @8Tingl, sglitehdn M20%) 028 mmWhI The moturedwas allowed to
slowlyl?/&a‘?rn"{’cg Q‘*C' C}{ftepﬁhr thﬁ Tlxturebras dlluted wnth 10rInL T‘:If and stlrrlngofogtlrweg at 0°C for 2

1-(4- et hoxybenz ono- yrazol
hr. M|)]tl'5'9 Maalpﬁgltl?r@_d?eWeen P p@spm@lﬁeNamj elﬂyllqygtapq N tﬁaqqueous layer was
extraciBifFfewibwithBsthyl Be@ate. Dh@-cdmbidel @gariidsrweee wasthddt withnsafrated aqueous NaCl,

dried &%mggﬁhﬂ% %d'%ﬁ& Qo r@l é\WVJm% )I'hé Fbsf?:[lé( w%ur{fgcg b@-lPP_C W& ive the [4-[2-

ortinws
2mdra¥wgwﬁéw%0) ey H@yrml%? bipyigia 53D pyegat f-acetonitie  (C-
1) in 26%%|d SIRIIRELO0 AHE HCETODNIRILE- dﬁﬁ/?ﬁh o(78. (§r2s 91H)38 32 f(aTDJEi 02 Hz, 1 H),

o2 Q30 FO UGS O DB P30 B o et ol 89 BN S s 20

3.72 (§rpet T id), duen(et her A)EB.QADr.3:, 1)H)) el (bakesd H()orrpl ete

consunption of starting nmateri aI The reaction

m xture was_quenched with H2O (50 m -) and extracted
Example {D1: Brepgratianpf (2S)4y(4- “rl?épmwrﬁoﬂHe‘t}"%ﬁ"b‘&%ﬂ'elnyﬂﬂﬁ'r%yl) -1H-pyrazol-4-
yl)pyringidia-2agiaiingd) pkbpdn-2ak ur at ed aqueous Nadl (100 ni),

dri ed over Na2SO4 and
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25 concentrated in vacuo. The residue was purified via

col umm chromat ography (silica gel, petroleum
w@&@%ieﬁkﬂc from8:1 to 5:1) to yield conpoungcfsings001952

(0.7 g, yield: 71 %9 as a white solid. Preparation of

1- (4- met hoxybenzyl ) - 3- met hy98= (4, 4, 5, 5-t et r anet hy| -

3, 2-di oxaborol an-2-yl)-1 H pyrazol 0[3 4- b] pyri di ne

(D-2-8). WO 2009/ 016460 PCT/ I B2008/ 001952 -106 PMB O

%&ﬁ NMJ~N N tHO, O NBiiH, Pd( <0 2, PABCKOAC T \ N
2-8 sol o nd W(OW |

g, ™ 44 5N8R EB@"’"”B oct 5 tyl - 2,2 ];(j\&

bi D1f1[1 3, 2]d| oxabdrel anyl] (1.05 g, "432 mmol), KOAc b-14

(0.63 g, 6.3 mmol) and a catalytic afmgunt of

Pd(PPhS)ZCIZ in dry DVF (80 YAl was stimged at 80-90

g}und NzMgat nmosphere ovefnfght. TLC | eLrq| eu

bl TEt OAC N i ndi cat e”ii\’co ete consunpii ow<of oxone
$t%r Ping myéfi o_(10d é \as d t G o
PerroLtoN M Xt UF e Y. extarerct edhawol h Et .
Ti78* ¥nbi ned Pdfgafirt 1 ayePE"wete  washed Wi t B-16
saturated aqueous NaCl (100 ni), dried oveﬁ’ Na2SO4 and
pancentrated in vacuo e yield crude D-2-8 (0.8 g,
& 1009 as a brovvn i v which was used dimectly
ny furth pur»rf||ca ion. 10 Prepar t||op of
h benrx ),H I-| -4(2(rret hito)
- 4-yl zoI 3- =
p zolo[34bipyr|d|ne 11,NPI\/B
PMB:%,JNNO\IIN. Blll\’l‘\/%}SBOPd(PPhS 9.
Na2CQ®%B N O tol uene, EtOH NN~D'%.8 D-2-9 /S ‘1*% o
stirredrssol ution of conmpoundsB-1-1 (0.38 g, 1. OSDmmI)
in toluene (60 mM-) and EtOH (20 nm-) were added
crude material of conpound D-2-8 (0.8 g, 2.1 mmol) and

Prepapatiinad] 5-bNaBBludronBotimjldehyde (D-M\:2).15 at nosphere. After
10 m nutes, a catalytic anmount of Pd(PPh3)4 was added.
The resulting m xture was refluxed overnight. TLC
(petrol eum et her/ Et OAc 2: i ndi cat.ed conpl ete

consunpt i on &f 8. WaHEro(30 nt to the
reaction mxturg agd themxrur& was extracted with
Et OAc (100 nlLx3) N"The contfhed or gani CNT ayers were

washed with sat qut ed aqueous NadC (108 1% dried
over Na2SO4 and “donhcentrated in vacuo. e residue
To a sagiopof difsberdpywingnec (17 Liln) OCHTr R nogy IPAY2¢Gink) was geded 2.5 M n-Buli in
petroleum 20 ether/EtOAc 5:1) to yield conpound D 2-9
hexane @Bgmlg 0. 1\37071(1) d};&pwa%e Y O\Aﬁpgc@r gl@)p'inaasphere After the addition, the resulting mixture

was cooled to -65°C. A solution of 5-bromo-2-fluoropyridine (25 g, 0.14 mol) in dry THF (100 mL) was then

added dropwise. The resulting mixture was stirred at -65°C for 90 minutes. Then ethyl formate (15.6 g,

0.21 mol) was added dropwise to the mixture. After stirred for 10 minutes, the reaction mixture was

quenched with a solution of 10% citric acid in THF (100 mL) at -65 °C. The resulting mixture was warmed.

up to room temperature, poured into water (100 mL) and extracted with EtOAc (200 mL). The organic
layer was separated and washed with saturated aqueous NaCi (100 mLx2), dried over Na,SO, and

concentrated in vacuo to yield compound D-1-2 (25 g, 85%) as a yellow solid.

Preparation of 5-bromo-1H-pyrazolo[3,4-b]pyridine (D-1-3).
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Preparation of

1- (4- met hoxybenzyl ) -5-(1-isopropyl -4-(2-(net hyl sul fony
wo Yi@yhid¥sgi n-4-yl) -1 Hpyrazol - 3-yi)- 3-net hyl pdr/1B2008/001952

H pyrazol o[ 3, 4- b] pyri di ne (D-2-10). WO 2009/ 016460 :

PCT/ | B2008/ 001952 -107 PMB®WIB N NNN N~\ NN

Oxone N THE, RHON, ND2-9 - D2-10 /SO \ OA

m xture of corrpound D-2-9 (0.4 g, 0.82,mvl) and Oxone

(0.76 g, -u--\ iGHOTHF (NHONHS -)  an (10 n)
was stlrred at mte erature—for &hors TLC
(Et OAc) i ndi categ I et &tQ@bmdiunmt | on rting

material. The reactl on m xture was concen ated in
vacuo. H20 (30 Rth2 was added to the resi du 5 and the

A sollﬁbﬁ(gf%ro%pm 5412 @6 ye6l1 \Moﬁ)rbngta%‘aro(égym (18-5h§ 56 mol) in ethanol was

onbi ned ani c layers were
heate%fﬂf@ﬂﬂfsovm t. (T 56 (ﬁiﬁoleugrqtt&yEmz Ndrzg@gpdaq?a’nplete consumptlon of starting
materiglo b€ rdaciiinadixture wasCtodcdniratgd @ cheo® FPD usltm®oPabalib 5¢ thlL4sdd poured into

water %é)gﬁql t?e re%ggrcﬁl_ ?\ﬁfeﬁNe:%/sﬁi(l)tgeﬁ@’ 'IshgI Fiel \§£ v?#ﬁéc?&llfp\rr)atglf (50 mLx3) and ether

(20 ml;q_%)}ipe@ﬂglpq) NYagquasp ylgggrcpr@pcﬁmg Dy1 g, 16%) as a yellow solid.
I sopropyl - 1H- pyrazol -4-yl ) pyrim di n-2-yl am no) propan- 2

Prepaﬁqﬁn&?j t’i-fne ozylﬁﬂlzylfﬁrona? 1H- pgaﬁwgyflw]/&yné\l n%d)r Luene
conpound D-2-10 (0Q.42 g, 0. 82 nol FM&nd

(S) - 1- ani nopr -2y 0l (O é"’%ﬁ' 8.2 Ny tol uene
(25 m -) wasNgef|l uxgd over{ ? TLQ( OAc) i ndi cat ed
conpl ete consunpt™on Bf s |ng mat 7 ~Ehe

m xture was congenjrated in vacuo and q% resi due was
purified via colum chromatography.(sifica 15 gel,

To a sbluffcyf compyling IDc -8 (310g| Nd. ShhrAsillid dEyIDMF (50 ryu)e\}ad adﬂfQﬂ%H (77 mg, 19.25
as a yellow solid. Preparation of
mmol)( @g)on\inse At @f I%bltl’@p%dltlgn tge I’ﬁﬂ’HS}q mixture was stirred at 0°C for 30 minutes.

razoI034b]pyr|d|n5 )-1 H pyrazol -
PMBG| Kf%%/g i 4 @mal zl_a§|tr39m qugycbp@ﬁ\alﬁe at OC. E uh‘mg mixture was stirred at room

tempef\z‘l(?ure g/%rGrﬁlg%P ?%T/ l%egr%/ gt?n r?l’:quc 1:!'88|nd|ca'¥eBd 0é)or|;1|pllo.\=,lte ’élon’\slurwption starting

material. The reaction mixture was poured into H,O (100 mL) and extracted with EtOAc (100 mLx3). The

combined organic layers were washed with H,O (100 mLx2) and saturated aqueous NaCl (100 mL), dried
over Na,SO, and concentrated in vacuo. The crude product was purified by column chromatography
(silica gel, petroleum ether/EtOAc from 50:1 to 4:1) to yield pure compound D-1-4 (4.3 g, yield: 77.2%) as

a yellow solid.

Preparation of 1-(4-methoxybenzyl)-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazolo[3,4-

b]pyridine (D-1 -5)
g, ek J@

Pd(PPhj) ZCI2
D-1-4 KOAc, DMF

To a stirred solution of compound D-1-4 (4.3 g, 13.5 mmol) in dry DMF (80 mL) were added
4,4,5,54' 45" 5'-octamethyl-[2,2'bi[[1,3,2]dioxaborolanyl] (6.9 g, 27 . mmol), KOAc(3.9 g, 40.5 mmol) and

Pd(PPh;),Cl, (0.43 g, 0.5mmol) under N, atmosphere. The resulting mixture was heated at 80~90°C

overnight. TLC (petroleum ether/EtOAc 4:1) indicated complete consumption of compound 39. The
reaction mixture was poured into H,O (300 mL) and extracted with EtOAc (300 mLx3). The combined
organic layers were washed with H,O (300 mLx2) and saturated aqueous NaCl (300 mL), dried over
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NI / NTFANN NNNN NHN)""OHHN'""OH D 2-11

D2 A solution of conpound D-2-11 (400 ng, 0.82 mol)
wo Boodlofsa6d ML) was stirred at room tenperat ur epdnrB20682001952

hours. TLC (petrol eum ether/Et OAc 1:2) indicated about

hal f of conmpound D-2-11 was” Brisumed. ~ Et 3N (10 L)

was added to the mixture and the resulting mxture was

omat ogr ap Ica ge
d're"”ét“ﬁ%’rtPE?’(b&@pI’*“i‘)“tF’b’ %W' aPrer ude product, which was
further purified by preparative HPLC to give pure D2
Prepa&ghon o?f g{{?—gn#hc*xygenzyly(@ﬁ -|sopropVW-4{-{2-(me91yltﬂ|o)pyr|m|d -yl)’-:1_l-l]i|::)yrazol-3-yl)-
1H-vaa@!n[bﬂ®lmm9me|(§ﬁpﬁ)opyl 4-(pyrimdin-4-yl)-1
H pyrazol -3-yi)-1 H pyrrolo[2, 3-b] pyripdigne 0 OH H2N N

| NaZS@PF\'ﬁF ﬂ'\'rtr%@d i) VX(QJBLIQ Y g-ﬁh uJee§'1d#F8 i e%{@élﬁHx/ aL %dblga oil, which was

NH2OHHCl | | N I\ pH=7- NN Fyl- -2

F-AMB F-14 NH NaNQ2, NH i sopropyl N N2N
I N CO DMF, heat 1|2 AcOH/ H20 273 N’<
NONNQON|F14F15F1,/8 MNHN O 0-K- 4~0
Pd ca -0 W—N—WF 1-6 H(¢ I 7 1
NON 10 F Pr ephrat | 3} 4 Bﬁ?ﬂ pyr {jmi g ne

(F- 1- 2)D . O 1) Pey %‘% N NN 2) NN

1i pH:78N N F1-1 F-1-2 15CrystaII|ne
tri phosgene (44.3 g, 0.447 nol, 2.1 eq.) was started
To a gtigedheoldignl etcompounddyidt(1-89. @mml)nrefphymm(@ﬁ ima) dichetOHAROD BIL) was added

the crlde QllxﬁﬂegoﬂKUn)poé\'WjD-dly"(@thb sTRheRP M @qiedds Kagb0,0744L) and Pd(PPh,),
(0.18 g, !)‘11 mmoI Lﬂ'\dzer ﬁ at_mosp%ere Iq'lhe resulting mixture was heated at reflux overnight. TLC
(petroleum ether/EtOAc 2:1) indicated complete consumption of compound 7. The reaction mixture was
washed with H,O (50 mL) and saturated aqueous NaCl (100 mL), dried over Na,SO, and concentrated in
vacuo. The residue was purified via column chromatography (silica gel, petroleum ether/EtOAc 2:1) to
yield crude compound D-1-6, which was purified via preparative HPLC to yield pure compound D-1-6 (560
mg, vield: 23.8%) as a yellow ail.

Preparation of 1-(4-methoxybenzyl)-5-(1-isopropyl-4-(2-(methylsulfonyl)pyrimidin-4-yl)-1H-pyrazol-
3-yl)-1H-pyrazolo[3,4-b]pyridine (D-1-7).

Oxone
—_—

D-1-7
A mixture of compound D-1-6 (560 mg, 1.19 mmol) and Oxone (1.1 g, 1.79 mmol) in THF (10 mL) and
H,O (10 mL) was stirred at room temperature for 2 hours. TLC (petroleum ether/EtOAc 2:1) indicated

complete consumption of starting material. The reaction mixture was concentrated in vacuo. H,O (30 mL)
was added to the residue and the mixture was extracted with EtOAc (50 mLx3). The combined organic
layers were washed with saturated aqueous NaCl (50 mL), dried over Na,SO, and concentrated in vacuo
to yield compound D-1-7 (600 mg, yield: 100%) as a red oil.
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WO 2009/ 016460 PCT/1B2008/ 001952 109 was acconpani ed

by severe heating and densification of the reaction

several times and to add chloroforminto the reaction

m xture (totally 60 niL). AftB-3 h,  when the addition
Prepaﬁﬁ%@}é?%sy V\ﬂ&’-&i{?%- r ea&x};?%hﬁm%ﬁhﬁ?azoi@!fszr?fggﬁém% C)g)- L288opyi1-1h-
pyrazebd-yiyigNdinRrylanineperran2e! (Bd®)- 5 red a oily residue

conpound R-1-fa (yield 78 g). Corrpourﬁﬂ ENL- 1a was

~carefully's |r|n led to a solution off
: N\ ndnNa

(17,9 g, 0.213 rmf temzNSerL) at 1OCun

stirring. Na g, Vi My added

acconpani ed JMormation of light crys I,LN

precipitate. LH\/ reci pitate was subj ecteﬁ(\vz

extraction wigfS®rhyl acetate. 10 Next daih

evaporated to ghve conpound F-1-2 as a &V8talline

roduct (yield 94% cal cul ated for 4 nethyl pyrimdine,
Amixg
THF @OQﬁQ)' afaQWela@UdétnreﬁuN lsgpr WGQJ@' tricl @II-(ZEI'ZIMe@)-I QS‘H) Mdicated complete
consugimlqnn Ngg\lnannga guagnglomﬁ ri'lléﬁ vrras,\tfgejqng‘% tg%l vacuooanéélle rﬁBIPlje yas purified via
oil. Stirring. The m xture spontaneously heated to 70C, a

browni sh-red solution fornmed, and a light precipitate
Prepasapmntdr@Zﬁ)ds(Mbeﬁppm@ybz}Mraxoh@ 44l pyridines- W)}SBH-!;tyrazNe@Iyl)pynmldm 2-
y,amlﬁﬂp,roggm_toﬂgaﬂrature for 1 h. Ethanol was added, and

was reP¥Bted twice, and the residue was washed on a
filter wiN | acetate 20 and et A® t oNgi ve

wWOBRS01d4bo Was necessary to change the cool i ngpi/kg2d65001952
of triphosgene was finished, the cooling m xture was
was trippirated with ethyl acetate gy give crude
hydr ochl oki Ng, /0.258 [, I\
(caution, fogmng) to the Obtﬂlﬂﬂed m xt
extraction was r\epeat ed. The conbi ned extracts were
& ¢ cgyroypd i {69bmMg.ot.2 mmol) and (S)-1-aminopropan-2-ol (528 mg, 7.15 mmol) in
colump higromatggraphy (sikcaae/, EtQfeh Bl yigl B@mpirBID -8 )(4GPueyield: 77.4%) as a yellowish
formed. On densification, water was added. After
solution was rotary evaporated. This operation
conpouncN F- -3 jas beige crystals (yf‘l

Preparatl \,m/din-4-yl -1 H pyrazol - 3Faiy
(F-1 -4) OH H2N FH2 -H20rfH NON N. N_F- F-1v 4
25 Conpound (30 g, 0.178 npl) was sprinkled to a

sol ution of zine hydrate (20 nL) i \gl aci al

acetic acid N ), W ch was acconpa ?thhe ,
formation of apdenseomrange precipitate. obori ned
m xture was kept under stirring at 70-80C for 1 h.. The

A solufipreeficpinpevne Deii-8 (6P agr 882 manad) in HRA £81nmlt) wes stirted @i rae terperature for 3

days. TTD(tJ Q@ﬁz@lzmcﬂ{ ¢§i1) fﬁ&@até@a&h‘t A8 BRS&MPsaR BMaPREALSRuh&. The reaction

e W th exc ueo
it i RGP poaedd PHGheY (AP IEERs (10 mb)and
extracleg with 8tQFEYH0 HBxI. Te.coBOinSDoraOIa B 6466 washed with saturated aqueous NaCl
(100 nﬁchc‘rlleggg@Wa%&t co%%rﬁé@mq;a@&d ?he f%gldue was purlf ied VIia relparatlve HPLC
car oay -1-(tetrahydro-2H pyran-2 )p
to yield Pr?da%)drg ﬁ'eiﬂy fhehy %yeAE‘i" golid(F-1-5) HON N- | N NH
NaNO2, H2SO4 NH KI, 12, AcOH/ H20 | \
Example D-2: Preparation of (2S)-1-(4-(1-isopropyl-3-(3-methyl-1H-pyrazolo[3,4-b]pyridin-5-yl)-1H-
pyrazol-4-yl)pyrimidin-2-ylamino)propan-2-ol
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NON NON F-1-4 F-1-5 5 A solution of NaNOQ2 (4.7 g,

0.068 nol) in water (20 nL) was poured at -3Cin a
Wéb’doﬁ/oi(ﬁkoto a solution of conmpound F-1-4 (10p&r/fB2008/001952
068 nol) in a mxture of glacial acetic acid (200
m_) and water (50 mL). The ~t®nperature increased to
-10G, and the solution becane orange and transparent.
Concentrated H2SO4 (1.85 nm, 0.0338 mol ) was pgur ed

t(§3' \obt ai neglysol ut bon an a soL.Mm on of KI' (33. 7cHamgBr
ol 2 ﬁ—eq@ 3 g, I A

Hadde e offt"& sol wa\s hddfed to for 1 THF

h, agghacetlc 10 acid vvas trallzed with ajl, rge

excess of aqueous ammoni a d| ne was neutraPl zed with

excessoHNa2S2C3, and a |ight preci pltate (16.55 9)

Bf.Or The p‘I‘C§C| pidrat sepEsNk e rati BMecCI
and the notheg, Sol ut]on[was exgpgcted et hyT o om >
‘acen? Et hyI Acet at ey |evapor at ed, arNJI the resi 8
was p i ssol ved in THF. pli® sol ution was paasaed t hrough

silica gel washing out with ethyl acetate and
evapor at ed to gi ve corrpound F-1-5 (total vyi el(@

17.1 9g). ar n offPMB
4BME3- Iodo 1 [ ﬁ@p IH-pyr -yI) pyrlm\(gl Nes.1.1
(Fl‘ i deM\N N

N. - 1 Spdfeelg,6l, TO a thePdWHﬁZ@ﬂ M2,C0;
F-1 5 (3 0y, 149twdMf and K2COB (é 4. 3nivtybne. Gtof
DVF W’ added 20 i sopropyl i odP g (5. 51 m, 55.1

é). The reaction mxtur pas heat ed at SSC Af t er
2

e le 10mmmol ), and of
IStirred for 2hr

Na/<csol nég

,. nfpre of isopropyl |O§H\g
3.3nmmol ) was d

" omli/rEgd into 3
ext acted it BVEPZX) . Co
washed sat ur atrgd yagueous  dried ovetglug\,{gsoﬁl
and cohc inder reduced pressure\tONa yel | ow or ange
sol i d. "Récry8eal |ized from TBME. "L aR@ysi s showed

the crysfalline product to be ?%%nriched in one

i soner of the isop®pyl product F-1-6. TritHurgted the

solid with TBI\/E(BX)"l ive 680ng of It y&l ow

powder whi ch showsN ilsoner F-1-6. Prep ' /<

3-chl oro-5- (1-i sopr 4-/p9N' di F4-yl1) /41 N

H pyrazol -3-yl)-1 H pyrkQ b]pyrldlneV\D\

2009/ 016460 PCT/1B2008{001952 -111 | N 9 30

+ nE B O Pd catal yst I\NLg base N NNNI\“'\u( -6

HF-1-7 NONF-1 A mixt e%f'orﬂf(SlodolmopH ZoH

H pyrazol - 4- yI) pyanghne (0.05 g, 0.2 muol), b2

3-chl oro-5-(4, 4,5, 5-

tetramet hyl -[ 1, 3 2]d| oxaborol an-2-yl)-1
PrepaHItbelro?@lb%rgo)&:ch]o%(-mlﬁétﬁ@xyl@ngﬁ%lrgcotplal%itﬁe (B@id and 2 M

aq Na2CO3 (0.067 g, , 0.318 nL Egq) in

DVF (4nmL) wag bubpl ed with\N yrogen for 15 nyn and

DPPF 5 Pdd 2 ( |01 0g, 0.019YNinol, @Br

and t hen heat edlj |ota i wave injitiator,for 2.0
Ho0c ¥ 01 BHER | |

D-2-1 D-2-2

To a solution of compound D-2-1 (23.5 g, 0.1 mol) in dry CH,Cl, (400 mL) was added CDI (19.5 g, 0.12
mol) portionwise at room temperature under N, atmosphere. After the addition, the mixture was stirred for
1 hour. O,N-dimethyl-hydroxylamine (11.5 g, 0.12 mol) was then added portionwise at room temperature.
After the addition, the resulting mixture was stirred at room temperature -overnight. TLC (petroleum
ether/EtOAc 8:1) indicated complete consumption of starting material. H,O (200 mL) was added and the
organic layer was separated, washed with 1 N HCI (100 mL), 1 N Na,CO; (100 mL) and saturated
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hour at 100 C and under a hi gh absorption. The
resultant bl ack reaction was cooled to room

wo espeiasure. The reaction was poured into H2GEH 068001952

and extracted (3x50 nL- Et QAC). The conbi ned organics

were dried over Na2SO4 and toffcentrated in vacuo to a

bllack oi | which was purified by Biotage colum (S 25
aqwﬁ;m“%?ﬁfﬁﬁ Hhofes BB NSO g lehated s vipyp igg gompouna

QOY@@S/(?Y?'@U%L 27 nL fractl ons) to yield the

product F-I as an off-white solid (0.025, 50%.
Prepa%&%{ga)?r%%Z(zg%pﬁf ortg'g(blg&()der(rno% 38[ 2, 3-b] pyr| di n-5-yl) -

1- (tet rahydr of ur an-

H- pyrazol - 4-gk) p ' IIsz WIPéHn NO)ERLO ol 15

Preparation of > | H

1H pyrrol of 2, 3- ?IOn\e- 5- S boxyl at -1a) O

gr=::: | NNHDWOM G1-1 G1-1a A MixtYdre of

5-brono-1 H-pyrroIDofﬁ 3-b] pyridine (90 82% 4 nmol) and
To a sip@Psdiion) of BmPdchdml2 (P5g, ryvaonmapm dnHaF fmd nlvﬁ@lsk £3HA LiAIH, (1.7 g,

)vvas added Pd(OAc)2 (16 , 0.072 no

27 mmehah +40;” gmﬁ!ﬁrk{zam@sme h@@é 't'OEOthQJfﬁ?étrO"NZXtﬂ@rwaé amwed to warm up
o rol JRmParRuee S PTG AT AL L RO, SYPTERAgedi | ficated complte
consumetumtof etarting ;ateilp Me the. reddtien mixkireiwes avsd ch)KIsSQa(lﬁdo mL) and extracted
with EtbAd @b@%Ll@eﬁh&wméhf&érﬁ% Iaye-lrsh\ﬁer@ma@ﬁ t &‘idr%lé us NaCl (200

cgoure into ice-water forned solid was co
mL), diediover NarpQs And srngentiated in oy Qi erude FRTPQHf '3'2(386”"?“ Yas purified by
columg rchrdeptograbinyc (silivaa gel dpateEunyetiesEED A3 1) do piekit pure acrhpodid D-2-3 (8.0 g,
45%)¥!$ﬂﬂtétsofd”t her purification. 25 Preparation of :

1- (phenyl sul fonyl)-I1H pyrrol of 2, 3 b] pyri di ne- 5- car boxy
Prepatatiofi of G(5Lbrdmo-DchibroBAidin/3aiiefRahSi(b-2M)N DM -O N O H

G 1l-1la G 1-2 WD 2009/ 016460 PCT/1B2008/ 0019 %‘T -112 To

a solution of G1-1a9(58 g, 0.33 rml) in dr HE (800

m.) was adde®r , 0CHd¥Bap| ) B in small
portions. The rpsu tin mxt was stlrr d at 10C for

1 h. BsC (70.1 cp97 mol) ‘was adde N7 -W se.
The resulting m -b”se was -al | oned to war ‘{) room
tenperature and stirred overnight. TLC ﬁ]lgé rol eum

To a stirrdiesolutidrt 6DBGmpoudd D)2-8 (80 §,a886StnrhdlEin HEAGHF (PID MilSvas added a solution of 3
conplete. The reaction m xture was cool ed and 5

M CHMaBR im B (1P11A hatdf. mrﬂfﬂledrﬁ?w&wte?%ur@ﬂ Ny atmegrhgre: ifter the addition,

the re§£ﬁ$ anxf’u(?(%) W%X?fl%vrv%cir Eoe w%?rgeg Oug M%ﬁ%‘ Qgp?eé%xr\%r ?SrHj \ﬁﬁgcﬁvermght TLC
(petrolpyn etoeeditOAR @: 1L bdicaied mast@ﬁcqnmogmd/lé-zérw@onqymduw (200 mL) was added
to the%ﬁcﬁ&h WBEurd Hhd fh'eQﬁ#xtmé \K/&' Sliasb @ With E@ACO@OU\HL The combined organic

layers (VéP{)e a/aseheg] i /Batuggtecg aalﬂe@ys Népf g?\R,ggg.S &ledlqye'bpl é:tnfid:ﬁ)ncentrated in

vacuo ¢ give crude compound D-2-4, which was purified by column chromatography (silica gel, petroleum

ether/é’toﬁxgsé D Pl\éid%)me%%&ﬁa‘[ghﬁ Egé’f3 ¥l 23 6]’ )ad a(yQﬁb?IB{l' sul fony| )

H pyrrolo ] pyridin 1)et anone
O N 0 ~SN N
Preparation of 1-(5-bromo-2-chloropyridin-3-yljethanone (D-2-5).

OH o]
PCC
Br N I Br N
| P CH,Cl, | P
N Cl N Cl
D-2-4 D-2-5
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/ NN NO .p NO.41 LDA, THESNOS G1-2 G1-3
n-BuLi (2.5 M 93 nL, 0.233 nol) was added drop-w se

wo 2008/08@but i on of i-Pr2NH (32.5 nL, 0.233 nol )pdé1B2868/001952
dry THE (420 nL) at -78C and the resulting solution
was stirred at -78C for 30 M%.- Then, a sol ution of 4-
met hyl - 2- (met hyl thi o) pyrimdine (22.33 g, 0.16 nol) in

roa ik ol s (AL TEL ) P RpH BRI et Msoicres g o covsmen

and shitangel A26 @iLy tpbionvade atol P UAiEr (Breladditiomhé€ réactiéh thikture was stirred for 10
~in dry THE (250 nl) was then added drop-w se at -110C.

minutest Cempeund hddi (65 27 6emelbwad thpmgddedxandrtee regalingsmixiureogas stirred at

room ﬁiinpeﬂei@@of/é?ﬁlgﬂton (betrdiblm EtheMB0AC sEth Gicatedlnhost ijb ﬁﬁ’d D-2-4 was

feaction was co
consumd i ERiIBH SRS ER anf Lo v Wr(?-?if"ﬂﬁea 68 i to aive cruce
compqung D-28.oxhidwasThefiest byagoiumnl chyoeratograpby ¢siljoa gealt pettolaumd ethlegEtOAC 20:1)
to glv@ﬁhre RNy B 2- @(ﬁgrﬁgﬁeﬁ"/%égyﬁk%ﬁ (300 nix3). The
nmbi ned organic [ayers were washed wth saturated
aqueous NaCl (500 mi), dried over Na2SO4 and
Prepatativai 5badrack3intethyldHepyrazbid[3,4-bpytdiae (&2-6pur i f i ed by
col um chr omat ogr aphy,(CH2Cl 2) to give conpound 7

(36.0 g, 58.5% as a yello | i dpr25 _Rreparation of
i (2

(2)-3-(dineth
-1-(1-(phenyl sulffonyl)-1 H EtoH
pyrrol o[ 2, 3- b] pyrindi neb-yl ) prop- 2- en- 1- Iane %61-4) 0O N
ONDI\/FDMANN[j]pg-NNN SN O0,S &SNh6 G1-3
G 1-4 b 30 A solution of compound G 1-3 (30 g, 70.7
A mixigreo¢f)compoynR-Bid4 @3 tOMme) angh Sydiezined@0 mb) Soethdnel (380 mlhwas stirred at
room fghge@m%lghwgtﬁpe%@léurﬂa)emeﬂ@ma%%ime&Eteﬂ Sﬁﬁﬁlét@ @oﬁ’é@&ptlon of starting

ncentrated, und

The sol vent

materg B GREHRD TBEHF K3 0CBPOUTERT VPP P BT s, Has fpifed via column
chromatogrgpine (silicaidel, etngiem dtha/BtOAc (188) ¢p viell audtacdmpogad ®-2-¢, which was
furtheMiiifidd BY@PepdidLEEHPIC 1SR dure M?r%ourﬂﬁ%& -6/ (BEF b, Qi1 PAL 2 white solid.

purification. Preparation of

5-(4-(2-(nmethylthio)pyrimdin-4-yl)-1
Prepalétionrofi1{4- Friétrypb(ybe‘niflph-brqﬂnsm-iﬁemyy-hDl-pjlrdzleloBA-b]pyridine (D-2-7).

pyrrol o[ 2, 3- b] pyr|d| e (G1-5 N.° ﬂ\d{\\LNH hydr azi ne

N NN NN S OOt pfle& 0 S S MG 1-4 G1-5

6 A sol ution off co Ound G- 1-4 (36 &) in EtOH

(360 nL) was a NH2 N2 (DM O rrL'ﬁ'\ e_\n xture

was stirred at roomtenperature for 5 The pPoduct

was deposited f r drR#6he reaction m'xtureazThe 10 '

!
To o qlireq Sudig® AL seppobs 20 JpBLipiony BB gBG REEwsh adjer et 024 0.6
mmol)tdéﬁmﬁtss RS0 ‘Agnddr R ﬁﬁﬁ@ph@@l 1I'I‘ie reaﬂlﬁ@aﬁlﬁhﬂe%s%ﬁrred at room temperature for
5-(4-(2-(methyl thio)pyrimdin-4-yl)-1-(tetrahydrofuran

1 hou? ngfE))GSO]Sﬂ'é' BY'ARA) was Mbn addelitdarddisk @t b2 T8 hdRKihg Hiidfe was stirred at

room temperature overnight. TLC (petroleum ether/EtOAc 3:1) indicated complete consumption of starting
material. The reaction mixture was quenched with H,O (50 mL) and extracted with EtOAc (50 mLx3). The
combined ofganic layers were washed with saturated aqueous NaCl (100 mL), dried over Na,SO, and
concentrated in vacuo. The residue was purified via column chromatography (silica gel, petroleum
ether/EtOAc from 8:1 to 5:1) to yield compound D-2-7 (0.7 g, yield: 71%) as a white solid.

Preparation of 1-(4-methoxybenzyl)-3-methyl-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-
pyrazolo[3,4-b]pyridine (D-2-8).
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OO0 NNH-SSONON NNN-" N\ 1 s-0
O N~~NNSNH 15 G1-5 G1-6 OO0
w6o PRIy G 1-5 (1.9 g, 4.24 mml ), 0/ (1.02 ge1/madho19s2
mmol ), Cs2CO3 (4.13 g, 12.72 nol) in DVBO (20 nL) was
heated to 80C and stirred ovBni ght. The mixture was
allowed to cool 7?0 to roomtenperature and dil uted

Cs2CC3, DMSO SN
A m xture of

with water (100 nmL) and CH2(Cl 2 (1OOP . The organic
| ayer ®m8 separated andot heogeueous was exfracted with
CH2CI 2 fog_timge ti e i ned olNgani®y | ayer was
washed Wt h]|satpr at ( x3), ¢iged

over anh rSO4-,pdﬁb\pﬂ92C|%0 give the c ude‘E{/
conpound,/ whi ch was pwoiatimdrF by col u chr omat ogr/aphy
and then vPZ-prep. HPLC to afford compourm2-8G 1- 6\ ( 700

43, 759 | lid 25 tian of . o
sl B el TRES) o SR 47D BEEE R Tpormpy 221 o
[[1,3.2]dioxgbarolanyil (yd5ag.0k-23mpio))- KOAE pladlyd.s 6B3f mmpl))anll a catalytic amount of

Pd(PFJgé%/I{ E%%[sﬁwg@é%' vqiis_ln_gtirgeg 31&07-%0% Er%gﬁl/ 21:11 r%%o;\her/e gvemight. TLC
e P GHEN Wbl s S 0
addedrﬁ?g t@_ rg@tlﬁq@,x’u@ Wasreﬁﬁa%t%wmjt%g Ogdrd.é(a). Kﬁ?-FC(l’QPWGG Ofﬁjxplc layers were
washell. lithGsatunaied ad@dbad NaCli(1Qo sLvtiad ovaf Naysd, head @adtbehirdd in vacuo to yield

crude BE%? w(% #reEi 6‘(%@)%&5%%}8}1 Msu&a&]hg%éfq él%lgdg%\gﬁgt#t%}é%ﬂquér%nﬂcatlon

tenperature for two hours until TLC analysis 5 :

Prepafdvideidf Cléﬂfﬁbamoiyﬂdnljﬂ)-5-ﬂﬂﬁw6tpplhﬁ(29(haﬂm:yiﬁma)pvﬁﬁﬁfilia-ﬁlygmﬁpyrazol-s-yl)-
uned. esyl t xture was en quenche

3'“‘56? iq%'psyé?zﬁ}%{]g'gip%'g'"ﬁllra(ﬁ'éigwand concentrated. The residue

was extracted with Et OAc (& nx3). The PaBYbI ned

organi c | ayer was washed wii at ur at ed aqh 0 N\NaCI

(P%HBO m.x3), dried over ¢anfiydrous Na2SO4,Nan |

evaporajed to give then Mde conpound G 1- N,

10 ych was used f neB«t-1 step directly vvithitN

f ulgh rifhcation. 10 Preparatigp of

( meBhylsul fq@(ﬁaﬂgxrédmgzldbﬁ-yl )-1-(te

uran-3-yl) - r azol +@ushle) EtOH N/ 09

(phenybgd f ony\ ) - 1H pyrr ol of 2, 3- b] pyri di ne (Gl\-(SS) o
1 /

QQ NNNN\ 1\

To a stirred solution of compound B-1-1 (0.38 g, 1.05 mmol) in toluene (60 mL) and EtOH (20 mL) were
added crude material of compound D-2-8 (0.8 g, 2.1 mmol) and 2 N aq. Na,CO; (1.6 mL) under N,
atmosphere. After 10 minutes, a catalytic amount of Pd(PPh;), was added. The resulting mixture was
refluxed overnight. TLC (petroleum ether/EtOAc 2:1) indicated complete consumption of D-2-8. Water (30
mL) was added to the reaction mixture and the mixture was extracted with EtOAc (100 mLx3). The
combined organic layers were washed with saturated aqueous NaCl (100 mL), dried over Na,SO, and
concentrated in vacuo. The residue was purified via column chromatography (silica gel, petroleum
ether/EtOAc 5:1) to yield compound D-2-9 (0.9 g, 30.1%) as a white solid.

Preparation of 1-(4-methoxybenzyl)-5-(1-isopropyl-4-(2-(methylsulfonyl)pyrimidin-4-yl)-1H-pyrazol-
3-yl)-3-methyl-1H-pyrazolo[3,4-b]pyridine (D-2-10).
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15

Oxone N NI NTHEFEHZONNN-O -1 SSNO S-Or.t SAN

O S~ G1-7 G 1-8 The crude conpound G 1-7 (600 ng,
w2880 ) was conbi ned with Oxone (0.90 g, Ilp&WIBEO®/N1952

in 15 THE/H20 (1/1, 15 m-) and stirred at room

tenperature for 5 hours unti197TLC anal ysi s

(Et QAc/ Petroleum = 1/2) showed the starting nateri al

was C ngurred The resulting m xture s diluted with

Et OAC 00 ni.) and water (50 niL). e organic |ayer
was se and t he agueous was ext Phicted™wi t h Et OAc
for th The conbi ned or gani

washed N

M.Xh)gneSat urat ed ag.
(100 one

(
aqueaus Nad (100 rTL)
separately. resul tant TAFgHO C | ayer ried over
?0 anhydr ous 2SO4, evap. to give corrpo 1-8 (600
ng, 100%, ch wag-9used for next step cf‘h;gctly D-2-10
wi t hout furthgr purification. Preparation o
(29)-1-(4-(34(1- (phenylsquonyI)-lI—l—pyrroPo[\Z 3-b] pyri
Amlxgterbf%oMbc)un&D(-Zf @&d@?y&éﬁﬁ{& xonlea(\ % 1.2 mmoR in THF (10 mL) and H,O

razo r|m

(10 m(btvas @yfev\et magtﬁmmm & PO hPE2 008 @@qwznd'catem@mpmq\ponsumpt'on of
startin@halelial. Rhé\re@ttioBBiture Was Bbrdenttdied i efcubH, M (30 an) Wad\hdded to the residue

and tr;eN;]i{(the \)las;\lex%ct/ed WMNE%b(gJ (rg)%) %hy%\htﬁ%e% m"r%":i‘g ic Ia&rs were washed with

saturas:dpqamqqd\ﬁ%ﬁignn@, died @%?\'aESQngandﬁogceﬁ’fﬁiﬁq inj quwcqq-le yield>empound D-2-
10 (0.409, yI&RS 1618Q e d yeRw fid. ux and stirred for 24 hours

until TLC analysis (MeOH CH2Cl 2= 1/10) showed the
. starting material was consuned. The resulting mxture
Prepayationtofi (A9)-4 térEe(1 t(#-atetibxybendyy-A-omthydii H-pyreeo B[ 3, 4-b]l pytidinviay)-1-
lsoprcfﬂyﬁﬂ@pr&goIWyI%ﬁd?n £44hi ﬁ%}rop%ﬁ?ﬁq} i water (100

and sat urated aqueous n.xl), dried
over anhydr ous Na2SO4, foll owed by e%{'ﬁor ation to give
Conpi@d G 1-9 (500 my, 100% as’ yel |No s

’OH/

N OCH HN~
toluene

D-2-10

A mixture of compound D-2-10 (0.42 g, 0.82 mmol) and (S)-1-aminopropan-2-ol (0.6 g, 8.2 mmol) in
toluene (25 mL) was refluxed overnight. TLC (EtOAc) indicated complete consumption of starting material.
The mixture was concentrated in vacuo and the residue was purified via column chromatography (silica
gel, EtOAc) to yield compound D-2-11 (0.4 g, yield: 100%) as a yellow solid.

Preparation of (2S)-1-(4-(1-isopropyl-3-(3-methyl-1H-pyrazolo[3,4-b]pyridin-5-yl)-1H-pyrazol-4-
yl)pyrimidin-2-ylamino)propan-2-ol (D-2) '
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15

G 1-9 HN,,k G 1-10 To the solution of crude conmpound

G1-9 (500 ng, 0.98 mmol) in MeOH (15 nlL) was added
wobeon@dsdéi on  of NaOH (78.4 ng, 1.96 nmol) i nptigiBAs/001952

m.). The mi xture was then gently heated and stirred

overni ght. TLC analysis (I\/E@W'CI—IZCI 2 = 1/10) showed

the conpl etely consunption of the starting materi al

and 15 sy mation of new product. Thu the resulting

m xture was dil uted with EtOQAc (250

organi c 4 ayger S separat ed and waghe |vvith sat ur at ed

aqueous :

evap. to gi IFc"t G 1-40 (400 %,

H-pyrrol 0[2 ' an- 3- yI)
-1 H 20 pyrazoft I)pyrlmd|n2ylamno)pm
(G1) H NNrH-N NGO NCS \ | / CL N

DIV, 40C35 NOHYY H ,,I, HN,J,, C:b.’lglOG—lV‘D
2009/ 016460° BT/ | B2008/ 001952 -116 The crude
A soltﬂdr&bmﬁﬁipmr@-ﬂ.z-]l@ (46600g, B2 Am&BinMAAl (5.mL) was stirred at room temperature for

48 ho%gql.l((ggo%’? l}%& er/g@(cl\@om(} %agerdg gb hﬂfgcg?%@%dz%}&ﬂanv&as consumed.
Et:N (3Q ink)was asided 19i tmmlxtq_@amhs re@wmg mlhferesquomegtratn@tns/rabm The residue
was p%%d%?%'u%@ihbbn%%ﬁﬁpt(éuiéﬂ eﬂB@trJl&ﬁUbtﬁéWﬁtON& Xtﬂ‘fcﬁyl&@%rude product,

i Rl iy O e B0 TG vt o

agueous NaCl for several times, dried 5 over anhydr ous
Examplg F o repatation of 8-chloye:54 hisopropied-(py tiadisin-4-y B8 6-pygzol-Fy-1H-
pyrrole[28Ippriidiseict was purified by prep. HPLC to afford

the product G1 (170 ng, 39.53% as reen solid. JHI—A

\WR (Y438, Mz, CDCl -‘N 6 %1 281 (S HRJHNI-QH%OQ ((H%j:

I )
NZNT. 81@ P H) bu (s 1 H,!
raksS, 1 H), 5 044 ( : 4 190 . r_;L1232 (m 2H), F-14

4.061-4.022 (m 1 H), 3 966-3.908 (m 1 H), 2.940 (s,
2H), 2.583-2.510 (m 1 H), 2.490-2.364 (m 1 H), 0.917 -
(N .10 Exanple H 1i N . o NGy
ch'FaGPzdiﬁqu-pyrrol 0\2 - bIEReMiggpen 5 y@e&o

- | H pykag alonfisoy | ) I N- 2- K@k Prer. Pﬂtepanat on of

\ﬂom) 1- (phenyl sul f“ba»y‘l z-l H pyrrol o[ 2, b‘]\p@‘rl di ne

(Hl-‘z“) 15 THE\ N~q \FNXH - Br "S Br /~N Bs*® NaH

'NOr.t. \ H1-1 H1-2 To a suspensiop®of NaH(87 g,
2.18 mol, 60%in oil) jpn dry THE (1 s added
dr op solgition @ - .
wkpéymm ‘E)%yrl e iy 1- 1 ¢ 0/62

Ly in dry TH ) at oc. Rfter addiii

m xt W@ was sti Fred,at OC under N2 for IO h. To the
m xture was added dropwi se BsCl (219.5 g/ 1.24 20 nol)
at 5C. After the addition, the mxture was Btirred at

room erat ure overni ht. TLC (Petrol eum
Prepara(i)ion o} ?—%xazotm-ylpyrlmldme 8=-1 -2) (

(\KCHS 1) POCl3, DMF [N
| > AN
N. _N 2) NH,OH-HC! I
A pH=7-8 NN
F-1-1 F-1-2

Crystalline triphosgene (44.3 g, 0.447 mol, 2.1 eq.) was started to be added to a solution of 4-
methylpyrimidine (20.3 g, 0.213 mol) and dimethyl formamide (32.7 g, 0.447 mol, 2.1 eq.) at —10°C. This
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30

et her/ Et OAc 5:1) showed the reaction was conplete. The
reaction mxture was poured slowy into ice-cold
w6 ovadsesl NHACI (500 ). The mixture was extp@gigdosn019s2

wth EtOAc (600 nix2). The conbi ned organic | ayers
were washed with saturated atfifeous Nad (700 ni),
dri ed over Na2SO4 and concentrated in vacuo. The

was ai&gﬁp%ylgg W%e\)\efgesllg%gn V\éndgi Eﬁiﬁcragcln (li%g] ertch ﬁ)é %a&ﬁ%\& S necéssary to change

the cqurfg_rmmtp[eeseggpl,t@es pﬁ@tﬁ@ﬂgphl@gfom into the reaction mixture (totally 60 mL) After 3 h,

when Em(aﬁdlﬁém@fbﬁhbé@éhé was ﬁrﬁﬂh@@yﬁeswofr@nﬁlkdxre]was removed, and the reactlon mixture
R 9 ridin §
was o i Rl 05co VR e s s S R Pl ol Svaporate, and

red a bllyTegdugQvas dritaraed With etoyl acdtate mmmmulheféox’hp&r(dﬂﬂ1g(yle@j 383).

”‘Ho}np@% ?1 % W@ééé&;e v ;pr@g%i)&ﬁ%%%l@og (T\Xé”rgxm ri 6ﬂm%&rochlonde (17.8 g,

t ol uene wa
0.258 g | 1)2 qma@q Nemcoﬂthég B %@r@w@lyanee@p@majatdoaq widghetirting. NaHCOs (36

g, 2 eal-)Qaé Redif &de@& (tatdoRt fA%ing) t%)thegmm r‘hfiﬁlré %féﬁ w28 accompanled by

formatlon ?{QQFP%}(S&%hnes%ec#pljteaCbg{) Ergﬂplzge was \s/\%jecgad toe ér%tlon wﬁh ethyl acetate.
Next ftﬂy‘ the eitractidrewsd repsatedinihe) cdmiinest iexiedot Wers elpdposateddp igive cyrpound F-1-2
as a chy3talkAd pra8udt tN')keh 944) caYéQa%QQ&MQA& rifffdirle! S26QB/ 001952 -
117 p / \ SOaq. FIC' N,SO 6N Otoluene ON O
r.t. H1-3 H1-4 To a m xture of conpound H 1-3 (216
Prepagation. of 8-Owol-)-pyrimitlinMagprepérienitiiledBd-dded HCl (3 N, 440
m., 1.32 nol). The m xture was stirred at om
terrperaturefor 2 1 C (petrol eum et her
showed the r t s_chipbet g, ture vvas
concentrated || n Jacuo. The residue
col um 5 chr dhaedgraphy (silica geln rol eum
et her/ Et OAc 5:1--3: 1% to give conpound H1-4 (188 g,
95.0% as an of f-fakte solid. PreparatiBi-3of
Comp&lr:f)d 1 QWanﬁrmde@m JIQ)UTI%H of(hia'dl-p@%x;l §9b1 Hglyln)tﬁelmlxture Vérj\ter/ethanol (30

pyrrol of pyridi n-5-yl)prop-2-en- 1-one
mL/30/mL) URdes sN:nng ngmg?(wne Ma@o Yy\neated t0\70f\q:‘3/a brqvmlqhdgtégplu.moq)formed and
a lightbréciditfd bribdl @nHdehsification, WatdrutiR ﬂfde@%ﬁ%@@ﬂd‘nt&ﬁe&uéheatmg ceased, the

m|xturg gas stﬁﬁdoat?’rg m r{uaer tl.rJI}EBNrF %tl’(anopw adé‘va dS %’I_?éq?tion was rotary

overni 1Eam"at Ket

evapogﬁﬁﬁsi/\é bis pn@atw@a@@ |rmamyv1@eo ﬁpﬂ be gesidpp awvap efaehadcm arﬁ“ﬁ't witheethyl acetate
and eth@So give BERFHUR@E A dsibelga elyStals [fidld i G, d4Q).was washed

with Et OAc to give conpound H 1-5 (35 g, 30.3% as a

yel l ow solid and crude conmpound H 1-5 (90 g) as brown
Prepagation of 8-Pyrimidin-dtyl-btt-ppfazol-3-amine (F-1-4)

1- (phenyl sul fonyl ) -5-(1H pyrazol - 3-yl ) - 1H pyrrol o[ 2, 3-

b] pyri di ne (H 1- 6) HAN

2

NH2NH2-H20
N

NN

F-1-3
Compound F-1-3 (30 g, 0.178 mol) was sprinkled to a solution of hydrazine hydrate (20 mL) in glacial
acetic acid (300 mL), which was accompanied by the formation of a dense orange precipitate. The
obtained mixture was kept under stirring at 70-80°C for 1 h. The precipitate disappeared, and the solution
became less intense colored. The reaction mass was evaporated to half-volume and neutralized with

excess aqueous ammonia to give compound F-1-4 as a light precipitate (yield 66%, 18.9 g).
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5

-N hydrazine NN, ~ NS / S ~~/ Il EOHHNNN/ O
ONrefluxed H1-5 H1-6 To a m xture of conpound
wohdoom14e® g, 0.14 nol) in EtOH (200 nl) was apdees2008/001952

conmpound 5B (6.8 g, 0.21 20 m)I) under N2. After the

addi tion, the mixture was reflP%xed overnight. TLC

(petrol eum ether/Et OAc 1:1) shovved the reacti on was

I f . .

Prepa?éeﬂﬁ';‘g%vglfj %I [ﬁﬁ@%&lhﬁ)}%@%{] 39@ 1%3@3@91 :Ré% =yl): Wﬂﬁzol 3-yl]benzoic Acid
(F1-5) i | tered. The cake was dried in vacuumto g| ve

conpound H1-6 (34 g, 75% as a gray solid. 25

Preparation {‘

5- (1-i sopropy

pyrazol - 3-yl ) - 1- (phenyl dul £0r
pyrrol o[ 2, 3:Db i e("?NQzV‘)SOA»N‘ i O\ N|S~NiIN-N-N
O O DM, 0 -7 WD 200 O~
PCT/ | B200&/ 00N 952 11é<'erAa°'fHHx?ure H (2.96 g,
74.1 mol , \6/0%|5 400 1) in DVF (200 ni) W&s added
portionw se compound H1-6 (20 g, 61.7 nm)IF)' 3t 0C

A solutiBHISTINEND, (4 §€6.06H héIf in%t@t@d)ﬁ)f\%s CIQUI%d Byt —3-80R %QIHB( Eet to a solution of
W se

compgyfie Fi1ra, (11D 608 e MR 3T SO B ags (B et qielep @0 mL). The
tempefature Ghcteated t61-GC°C, (gqne tticosadutioh ®bda@ie/ drhrighcand trhhspafeawaTbneentrated H,SO,

(1.85 HPSd Oﬁg n&gruﬁg%grehl' tc}thg o%‘?heg (gglﬁ ﬂ{ﬁegnd %- EO?UUO% %F H_@%? g, 0.2 mol, 3 eq.)

Into 1ce-co
and I, 6%@03%@)“0' Pieg. )maﬁtadti’@ Wessotdsingdzpotutieh wist riea@ﬁ@\QS {@@®D 1 h, and acetic

acid whk)neutfdi€e@ith al I@b@%rex\‘i&% &aaﬂuééﬁdarﬂm&rb KedifBwh® n@utf’%‘[’ke% with excess

v B Mo 3 A B Sk ot o T, 2
motheg sdlution twad Q;qa,mwwltﬁ\btﬁyl 5(04@@3 EthyB3cetatly wesl ecaperatdia 3GOhe residue was
dissoh@Bn W%Qtsroﬁﬁ&g vJaQ \éégédoth o-Eg'ﬁ sl @15 'ggu\ﬁa A it gtqyl acetate and

via col umm chroma P ) lﬁ% petrolfeum
evapoigfeddo gipg ¢gRPoyrst A- -5y a@Y'@'égéén’ﬂo d H1-7 (9 g, 38.1%
as a white solid and crude conpound H1-7 (3 g) 10 as

-1
PropaliiGil: Blaog AL I Dlas S BRI SR P05 5.
b]pyrldlne (H-l 8) Br PN 0 SNBS, CHCI3 N ~O NON N O\
~r.t. |NO,\{ 15 H1-7 H1-8 Toaso||u
‘NHY:

n of
conpound H 1- Isbpropyligdiden CHCI 3 (10
added NB 1b ol ) under *N2.
additio \t‘ e m xt ur 68 DMA. peatd at ,oo terrperature

for 3h.NIgﬂSl (petroleum ether/Et QAc NIy MNhowed the
reacti on was gempl ete. The reaction m xt ur eF-0vgs
concentrated in vacuo. To the residue was added Et OAc

To a splyien Qfithe Pyfaraieri -k PP 89 HEOMAAARE IKIFPh (VR80ei4-3m00) i PMF was added
isoproyih tbdigiat (&.3tine,d552nrac]) e Thes rdsaidn rhikidfR wWas) heatbdl &055QV €After 25hr, more of

|sopro%%ﬁ9§ (%m@rﬂﬂ& Pﬁfj%&g‘toﬁe@% O|)r$§élg&lf%\l\e$tlrred for 2hr more.
Coolecbl Rpéqugrlr@}g éOQ{@j ﬁﬁbﬂ?ﬂ spjn png extractgd yith 7BIME (gpg Qomémp@wgamc layers were
washe8 Odithdsatukited agletlie 194811 Bifed\6Vee M@Olr s 8drc @rﬁﬂr fréd@:@éd pressure to a

yellowfo\’}_a|2 né%la 28(/)| ge}_f_i%lryg%ﬂ%%} g 'FBH\(}%%L % omow%j] t?ee cgsﬁawefa product to be

enriched in one isomer of the isopropyl product F-1-6. Trlturated the solid with TBME (3x) to give 680mg

of It. yellow powder which shows pure isomer F-1-6.

Preparation of 3-chloro-5-(1-isopropyl-4-(pyrimidin-4-yl)-1H-pyrazol-3-yl)-1 H-pyrrolo[2,3-b]pyridine
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25 Preparation of
5-(4-brono-1-isopropyl -1H pyrazol -3-yl)-1H pyrrol o[ 2, 3
wo Bjoppidsgh ne (H-1-9) Br Br N_KOHEtO i / NH pcfiB2008/001952

water, r.t. / NON NO" NON~N H1-8\ H1-9 A

solution of KOHin 8 i watet'vas added to a

suspensi on of the Bs protected azaindole (H1-8) in
50ml EtOH. Stirred at roomtenperature overnight..The
reacti on was concentrated by rotary 30 evaporatd
The concentrat ed reaction 'xture was di | ut

Et aturated aqueo and the | aye
ar he aq vvas &,gcggg%;act ed Wy N
| t The corbi n%\s\@ém c |ayerspaere washed - ‘N<
NS@tNJrat ed aqueous and dried over MgS04. T =
sol utf-bA was flltereoi: apd concentrated under r
pressure to give a yellow solid. Trituration w ¥ TBVE
(2x) gave 3.37g of H1- 9 as a yellow solid. The F-1
ct_was used in the next step without furthe
A mlxg.he o? 4ég-thd8ﬁl-|soPrqquWhay(§F8b4-Kn;Eyrl & Y glgggﬁmol) 3-chloro-5-(4,4,5,5-
tetrami@ @y BWWG]%Z—ylHﬂlenM@bﬂ:@hdnﬁe o030 3, d.314 dmol) afid BB aq Na,CO;

(©. 067';!;z 0 636 'Fﬁmé} 63%!8 mi%38%q L%Q &rgﬂeg“lm d\ﬁr?’cﬁg"% fodéS Hin and DPPE
PdCl, }(_&014@9 I_IB 01@ rBrInol( @06 g q_ate;q;ln mtagegmcrov_[aVﬁ)lmtlator for 2.0
hour & ecmafcatane nundér a high absorptlon The resultant black reactlon was cooled to room

tempe?'étigr% 1‘?18 P%a)gﬁ’%l Gv%s %mﬂ'ecg ?,Hrt(; gb?{_ﬁg& ])p%)r I of Aractgd yﬁSRI rEI;_I@{OAC The
comblnegi q»(panz:sprvema qrigd Qper Ngp$Q4-and gor}qerltra1qgi invagHo to ablagkyail whish s purified by
Buotagtefvéluﬁw(sz.@tt e M}éacﬁed(ﬁ@ﬂ@anels a’%al: e’m&J Mh (5%MeOH/EtOAc)/Hexanes (0-50%:

700 m>l/_| f§o 10A0% 7§o E“E @%9%% :?fmﬁfr o)yle %ﬁ@ pfodyct Fs1, s, off-white solid
(0025<;é(?°/bbnate (4m, 4mmol) in 5 nL of DME was flushed

wi th nitrogen for 5 mn.
Example B-1:Br8fAhtdiesty2 H&bI1PGRMRIdAE! ridiR-§-41)-) -
(tetralfyelr 6fuiatie3 ﬁlpmyéiﬁﬁ)ﬁﬁmtylam)bﬂ bi"zgmywled akzl t he

m xture was heated in an oil bath. Reactl on turned

dark within 5min. Heating at 80C was continued for an
Prepagatigntof methy! 1'8-Pmeip§’,%|vlpvviﬂi@dﬂ5-panhexnmN@-Wﬁ@h e of

4-(4,4,5,5-

tetranet hyl -1, 3sr bof®MaPH 2- g{l d din-2-am ne

and 25nmg nore 1, 1" bdsgd ho% pi o) eprocene

pal | adium (11) chl soﬁ ded. APWNEr Ndegassi ng,

the reaction was seal ed and placed in mcrowave for

60 min at 80C. TheSli'xture was filter&"and the solids
A mixturenst Scbravhé-IH ek «d[2, 36 fbyMdr{eH90 §he4 inidi)tanatdpppessg, BH72 mol) in DMSO (300

- mL) alpcﬁl(llgblt-l §9(ﬁa@)%f""%8ed I‘;(gBXclz 2 ?I%%t atO%?Q nd)et I aegrtregl%tlen\%nr{l ig]ture was degassed

was e
underé*tz myrz mir andhthen iiezseqd, to THfEC emﬁoﬁm @ CQag8s (Y tye dayswEEh(@gtroleum ether:

EtOACM 1) salved thesr@écﬂérﬁﬁlﬁjcoﬂﬁ;lé@ e Nokdre waEboldl Hd f Ité?é'!@fhen concentrated.
Conce?ry rate

I' vacuu
The o%{glpe? fgﬁg%’va%?% '{;\B éce-vl\f#erf dfogvad n)é(ﬁ,gﬁg g&lﬁﬁtgtg gnc{_'%wlém vacuum to
give crugle giogngo@t WG(HQ%rydeél whichofvagditecllp uaed o thhirert madtio without further
pu”f‘ca.ﬂoh' NVR (400 MHz, DVsO-d6) b ppm 1.50 (d, J=6.57 Hz,
6 H 4.45 - 465(S 1H 579 (s, 2 H 6.25 - 6.38

(m 2 H 6.45 (dd, J=3.41, 20 1.89 Hz, 1 H) 7.40 -
Preparatioh of methyl ’H]phln?liulfon?ll)-aﬂ plyprolol2, Bip]pridme{5carboxa a2 G-z2)

1H)809(Sl 8.22 (d, J=1.77 Hz, 1 H 11.68

(br. s., Preparation of 4-(3-(3- chI oro-1

H pyrrol 0[2 3 b pyrldln 5 yl%-l |so
H pyrazol - ?NCSNN—N

G-1-1a G-1-2
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NCHC 2 HN HN -- H1-10 NN NH2 NH2 H1 A nixture

4-(1 -isopropyl-3-(1 Hpyrrolo[2,3-b]pyridin-5-yl)-1
woh@prageh - 4-yl ) pyridin-2-amne (H 1-10) (40nMBCT/IB2008/001952

0. 13nmmol ) and N-chl orosucci ni i de (19. 3ng, 0.14mol)

in CH2Cl 2 (2ml) was stirred 5% room 30 tenperature

for 18 hours. Another portion of N chlorosuccinimde

To a oMiGh of&- 94§g§% J? 048 &g Jg@‘éso%td}lp%g gd&e%wkqgs d. &o5 mol) at 0-10°C

roomte
in smalpgiongn %%SUB'B% auriire a'laédt'f[m'oPéﬂ0°Crfé'dhbe%ﬁ%ﬁ7@s1s®r%393rmpl) was added
drop-wife The séstitieg wWadurp Wak fall@ebdbry Waﬁﬁ% &ﬁnptbﬁhﬁ&aﬂd%-ﬁd Qirrgd b@ernight. TLC

(Petro&?‘ Fﬁgett(e;s ]E‘{T)éé £ 5q? lné“ca(tgd &géea%rcin Vfas comBIete TI]e riactlon mixture was cooled and .

quencpp W”h!’%tleﬁ 4dbg I"‘)"ﬁlifia iwab iextpacted wil @@IAQ§4OQ$“L33MM eorglgihgddorganic layers
were ﬂtaéﬂemltﬁ@@@fa%%@@oﬁ@_ddl Bﬂi@@&/ tﬁ)%% fllteﬂe%OanNMan&éﬁQQted to give crude

produ%{'_\%@c VFﬁ)S pfnfggdbé g%ystg\'lgzaé@ \(FHpeHolgﬂm ?!—%%E’g%/g) 3 j_tggu-ygcompoundG -1-2
(6091&76"/5)6H)a97ey8@"c(vd§ohd 5.81 Hz, 1 H) 7.92 (d, J=1.77 Hz,
23(s 1H) 830(d J202Hz 1 H) 1208(d
par at |

Prep 2 i RYFTGEE Wit B oy b TG rr9'°223219ar'd'n 5-
y"etag?‘?g;{‘;‘j};og)hﬁ) H%E Wﬁ? ypy E

pyrazol -4-yl ] pyrimdin-2-yl}am no) pr opan- 2-ol

Preparation of I1-1-1 Br Br NYOIO O ':& N + O DVAP

THE J~ N N H2N 0~0 I-1-1 10Toas|ionof

5- br ono- 3- Ryr@zm 2- -n/DQe (4. 05g, 8ol ) in
70 nL dry afded DMRP (1,249, NTOy 1TmfOTY

fol | owed bwbo Nanﬁye (ChOHEg, 4z §Dl ) d’%’one
portion at room tenpefature. The resulting nyxfure
was allowed to &tir at room tenperat ure.SVhen\thre

n- BuLﬁ{"z%rl\tn' 8 £1 ) w g&’ aWse-lt—JfgsoILQp% Jf‘?ﬁFerP@g & mL, 0233 mol) in

ure was concentr ressure
dry THEA2Q mp) gt -78)C arr)ﬂt@g r%pm@g wlufery wroitiesd %é&lctfcpfésocgmm Then a solution of 4-
methyl-2 &halbi@hidR§rirbiling (22633 d, 10.13: rhol XN ERF 1 10A6GL) WHsCdild¥@ 8rop-wise and the -
resultuﬁ@hlllx?u% ﬁ/g% stl-];re a:l'57€f or alta@atket r\(\vf’ri\SAdI O| Vecﬁmlgcgwg (tC))A %'\(150 0 g, 0.145

W tTh eous
mol) iMHdly Tt @5{) mphhwas then 'aﬂ@dgif@aws@ al -angE m thi additiop,\the resulting mixture

was S{Waﬁ% -PideC EPA6 mi. h‘P_C(‘(ﬁé@ﬁe HOAY ) Waisatbdihk fréRForP¥as complete. EtOAC

(300 r?La aa$ eég gog{@?gg@%ﬁ%{) HHQ/ rﬁg%g{{ﬁmk&ﬁ%twﬂ@xt@eg%;ép%g %‘Ee)orgamc layer
was spipdrated 4@Dthitm), lalyB@sddtra@eppith EICHE ((390 mL&3)Hyhe3c@ibir(ed, organic layers
were \ﬁasmd \%tﬂ?’gau(r&ed ;%JEQ)US %I%m)a&r e rE)Vé)r NaZSO4 a d concentrate(f >n vacuo. The

é -di fl uoroe go yl's g/o
res'dueivaﬁaws By c%u";n ?Wﬁt?ﬁ%ﬁhﬁi%"'z‘%(/zp alﬁeﬁewawear@@zo g1 58:5%) as a yellow
solid. (1-1-2) NN NF/ n NF - ~F (CH3)6Sn2, toluene F/ N

Pd Cat., heat N N\d yOHCNN- OH HH

Preparation of (Z)-3-(dimethylamino)-2-(2-(methylthio)pyrimidin-4-yl)-1-(1-(phenylsulfonyl)-1H-
pyrrolo[2,3-b]pyridin-5-yl)prop-2-en-1-one (G-1-4) '

\ N S
DMF-DMA
NZ N‘,o R NZ | N
~s 0 =5 ~ A

A solution of compound G-1-3 (30 g, 70.7 mmol) in DMF-DMA (300 mL) was heated to 80°C for 3.5 h.
TLC (CH,Cl,: MeOH= 20: 1) indicated the reaction was complete. The solvent was concentrated under
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1-1-2 1-1-3 A solution of
(29)-1-({4-[1-(2,2-difluoroethyl)-3-iodo-1H pyrazol - 4-

w bdopjidspd di n- 2-yl }am no) propan-2-ol (2.0 g, AcBEN® 001952
and hexanmethylditin (1.9 g, 5.9 mmol) in toluene (15
m-) was degassed with a Nittdgen 25 bubbler for 5
m nutes prior to the addition of

reduc%ﬁr&&lﬁ}estgtgfvb F&hﬁ@ﬂ)nﬂ&ﬁﬁ g} Pﬁ gizaagia%yrlé R o zrﬁ'ﬁ rWas d|re<§ ly used to the

he resu tlng mXture was se

”eXt"?ﬂEt"fﬁ"&'V’BV\té\‘f[éfcﬁ@gctl on vial and heated in an oil bath
at WD 2009/ 016460 PCT/ | 82008/ 001952 -121 900C for 18

Prepa ti%n oIF ({n]eé%%} gﬁ dl%'l +]I:|-§ \AVE) %yr%zooté -yﬁz_}%ﬁ%%yﬁ?n?%ﬁﬁ)-1 H-

py"OI erature The m xture was | oaded directly onto
SI I ica gel and purified using a gradient of 0-35%
et hyl acetaf€ hn dichl oronet hane as elyugpt to give
1.269 (58% Lof -3 as an oiI 1H
CHLOROFORM d)] 5 Tpp

1 H, 6.68
4.55, 4.42 J1 H)o 255923 @it 1t t \1_5@ He, ok?—ﬁ)
4.56 (td, 9=13.52, 424 Hz, 2 H), 3591%- 4.17 1

H),3.51-375(m . 3.28 - 3.48 (m 1H
(d, J=6.32 Hz, 634H), 0.36 (t, J=28.55 HZS9 H)

f
A solu?&@%ﬂgbgﬁh[g 1(-45(33 g cgj_de)_ in Et%H )$360 rph)z\fvzra]s 3ddefi NI-%NH H;é) 830 mL). The

tahrypnr tqnqq_reﬁtyﬁgpiép _The product was deposite from the reactlon mixture. The
mixtury Whp fiterad aohid Mhe2solid wasTivasbR( wWidip BIOH2(50 ImL&B) td yivé %d—ﬁMul& (@9 ®qg, 62.1% in
tw fsyt F NINN | N~OH/N O ~'N r
OSKMSNN quBIE%%oL 1-1-3 1-1 A mxture of di-tert- butyl

(5- br ono- 3- net hoxypyrazi n-2-yl )i m dodi car bonate (517
Prepafdion 1. 38 n3vpl-(2,(meéh$ikhid)pyrimidin-4-yl)-1-(tetrahydrofuran-3-yl)-1H-pyrazol-3-yl)-1H-
pyrrolo28-hlpyridine2¢(Gdi-6) uor oet hyl ) - 3- (tri met hyl st annyl i’

H-pyrazol -4-yl ] pyrim din-2-yl } g no) propan 2- ol (570

ng, 1.28 moini Copper i odi des(& ngy .026 mMmmol ) in

DVF (13 i -) { genatg?r th a bubbl er for a

15 few m nute N~N
Nohdshi nem um (

Tetrakis(tri 0. 064

y
mol ). The~ ure 9Yas seafedlnamco elyral and
heated in an oil bat\}ﬁb 1000 for 18 2/’%4 TH s Hri xt ure
was then heated in the/nicrowave afs for 20
m nutes to thenolgre the tert-butoxycarbonghsgroups.
The m xture was partitioned between ethyl acetate and
saturated aqueous NaCl . Sone dark insol uble solids
did not go into either phase and were renoved by
filtration. The |layers were Qjabed and t he aqueous
20 | ayer was extracted tw cel gth\ acetate. The
A mixtirg o FOMRRPUBY Gatn® E1s9 et mmsthed oncé eaé’hoa/\ﬁl t3P8fanree!), Cs.CO; (4.13 g,

12.72 am@lmsawnsm adoeelL joHsaRERd N8I C afld btﬁ@d%\#&hlghﬁgﬁhﬁﬁllxm was allowed to cool

to roor‘?ﬁl'i &?%rgtu%ngnar ? Ewe ev(\;{ltht \gat{a? @ gggné) L%Cg-r(gﬁoam@s‘the ?rganlc layer was
Sepafa@dsi}’(ﬂﬁlﬁ ma@ns V(a@cﬂxtf%ﬂteﬁf with QR 2 fenthrde timeshitkr epxibihedl oiganic layer was

washe@wﬁh Két%féd %ﬁuéo@.‘, Na@lU(Q(Yd m[BEj) hated 6@4?%%)@@5 Na,SO, evap. to give the crude

as eluent. A small anount
compouné: hICL was pur?flgzg bg/ colu)nn chromatography and then via prep. HPLC to afford compound
G-1-6 (700 mg, 43.75%) as a yellow solid.

Preparation of 5-(4-(2-(methylthio)pyrimidin-4-yl)-1-(tetrahydrofuran-3-yl)-1H-pyrazol-3-yl)-1-
(phenylsulfonyl)-1H-pyrrolo[2,3-b]pyridine (G-1-7)
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15

t he product still containing the tert-butoxycarbonyl

groups was recovered fromthe colum. This material 25
w@asooloicas ed with 10% hydrochloric acid in et papes08/001952

70C for 2 hours to conplete the deprotection. The

m xture was partitioned betV Y aqueous Sodi um

bi carbonat e and ethyl acetate. The aqueous | ayer was

extracted twice with ethyl acetate.,, The conbi ned

organi cs were washed with water (1Ix)), saturated

aqueous Nad f’ x), dried oves MySOF\and reduced to

m ni mum vol u The resid As the urified on

silica gel in &8imlar f ionto o

bat ch of produ

di ssolved in a rle df methangl an

| yophilized t V188 ng (33% E2S)N:

D3 (5-

am no- 6- meth razin- 2- yI) 1(22d|fluoryl)-1

H pyrazol - 4- yl]pyrdm' di n- 2-yl } am no) pr &Fdn- 2- (1-1)
o2 Qe et b eSks G0 g b e m?{mﬁjm $ag3ddeg NeH (47.0 mg,
1.176 ]_nnpq) ,60%6in ®H) s(leNIy \Psﬂsr tBQ amtlonlthpbmlxt@ezwés (stired f3=5Ao@5followed by adding
BsCl 6207.36 111ﬁ9 mmdl) ahd( g’trrredtat rdot- tgrﬁpé'gturelfowtwo 510&& LHHF TLC analysis

2009/.016460 PCT/ I B2008/ 0019 -12

(MeOI?/FEI’z E 11 1(¥gh0\gecgg|e|_ﬁa rting mjaten Wap c(otafumeéi Thq_ rwltan:g n7>6ure was then
quenched wigh $dityratd8d Bd. NHHC] amd gonderitfpted STHR Fesidu@. wids exbyactecwitilEtOAC (50 mx3).
The cé'rblblned?br&ﬁlc Iay'ér %g’s \(lg’srhed With gatt'fr')ated ;q&ﬁu; IQaCI‘{Cf(% l?ﬂ_&Bﬁrlegover anhydrous

ration

Nazscelj)zg)d q_vaggai%a t(? glv% ttm cfrqjq?oqog@plmq ()3-15 (686191 100%), which was used for next
step dirkqtly wittiont fudhey lppiifigatiomi di n- 2- yl am no) propan-2- 5 of

(1-1-2) Step 1: FN ~N N/NF~N\V N N LNNH

K2CO3, DM\ -S F F [-1-2a 1-1-2b A mxture of
Prepa&@@uw (2-(methy! nyﬁpyggmﬁn-ﬁ-ryﬁﬂ)(tetrahydrofuran 3-yl)-1H-pyrazol-3-yl)-1-
(phenylsylfonyprifigrysroel? dbeinedC11® g, 83.3 mml) and K208

10 (19.2 g, 00138 nol) in DNF(SO%) was stirred at

. ({gnsctohen

30C overni ght./ Wien TLC ( Et OAc/ Pet eum et her = 1:4)
showed the rea 1,\1 on was conplete - as evapor at ed
under reduced § The residue aken up with
Et CAc (500 nL). ' [
dried over NaRSQ¢ avid Ncq)ncé P at ed
product, wr MAS pun’?fl ed via SE@%N gi ve* he
product (12.1 g, 45 80 s a yel oW sol i d. p 2: I
| / NN N N~N O~ ~N N S THFg-1-412

The cE;dg cor%ﬁou?wdjc; ?l? ﬁ—|Od {'%O 85@ r@n&ﬁhh’é k:&ﬂbu%f %849%95 (@%ogg 1.47 mmol) in

THF/Ha% éﬂébl 18)[‘81% é"‘{ stifreq at rogey tampafyre f%{t5 f@Ufﬁ UB@ TL@fanalysig FEOAc/Petroleum =
1/2) stasleli theastrtinghaateiiak e ondBrleds tThé Fesdltimtf mikQAyWASADEE AitH EEDAC (100 mL)

and w&%re(%@ hggtThe Inlggnlc (a§£ %%/ sPSJrét?%Sr%H‘Ehee % hu%%us:we:ll's ezx)(raécieé) \‘A’/‘ﬁ EtOAc for three

t1on-was
times. d B¢ e@PRiNest QsgpRicdayer was W@F waghed wifb water OQ@ "(LZG)ID saturptegiceg. NaHCO; (100

mLXZ)a@QﬁQateaanJeb@s REOR(H00 hiBy %épa\"ﬁeﬂy SHERAABLIRAL oNARID aéiyewv&éa dried over
anhydrous_l_n?’got(ij !I_Pdg@ t%g%gig%g}aougl\%é-%%@?@ %,C@)@S}(S g\t/hrlc%ivgag utggd f%r next step directly

without further purification.

Preparation of (28)-1 ~(4-(3-(1-(phenylsulfonyl)-1H-pyrrolo[2,3-b]pyridin-5-yl)-1-(tetrahydrofuran-3-
yl)-1H-pyrazol-4-yl)pyrimidin-2-ylamino)propan-2-ol (G-1-9)
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' I OHN NHNN N OO NN>- NN SSTHEHNO F F
FF HOI' [1-1-2c 1-1-2 WD 2009/016460

wdebhBAEP8/ 001952 -123 A mixture of I-1-2c (A€r/832908/001952
26.3 mmol ) and (S)-1-am nopropan-2-ol (7.9 g, 0.105
mol) in THE (100 nL) was hehPed to reflux overnight.
When TLC (CH2CI 2: MeOH = 10:1) showed the reaction was
conplete, £tOAc (300 m-) and bri (100 M -) were
added to the) m xture, and.the |ay vvere separ at ed.
The organid | ayer was “\%s ed with Jie (80 mix5),
dried over o4, filtere§and com?ént rated to give
the 5 produ (10urremx 93. 9% Y8 pal e solid.

Table 1 Ex., cture Method Str Wane. ]l H

NVR/ M5 (mkzJF]l IEQ;E%‘B 1H NVMR (400 Mz | LE-
~CH3 d3)o83\\|6‘m9 71 . s., 1 H, 84

(28)-1-(4- 1 |s grop 3-(1 H s., 1 HY 091 - 8.23

(m 3 H), pyrrol o[ 2, 3-b] pyri dif-&dy)-1 H
J=3.03 Hz, 1H) 6.51 (d, J=3.28 Hz, 629 B 1/B HN N

A mlxﬂ}iércﬁ%@tlnpdjcm?d -8 (08 R, 098 mrh%l) Sot- Zr%m&ppoansz-ol ﬁS?"EDm 4 g'Rmol) in THF

(25 mg) waslheggercpt%ref%x ?rgjstn}'/rg&? for %2 lq?urs gntg T(I)g a(mslpgls Q\/IeOI—M %912— 1/10) showed
the startifd métdrial JneB. dorisurred. The Fesoltifig Gixkdre was &zn(doncengrated o Hlyness and the

resnduMst dézcﬁve% "8 @H%%g%?n& 'Mé\&/é% \‘/ﬂp\gﬁfgﬁg@o %{gg%? émd @mﬁrageé%queous NaCl

(100 TLZQ’ dj'_le(z gve(r fnh@(ﬂb'P Wd‘tgfodlgwedlbw_ﬁvapqra@zgo -glvs(gg)rr(paunle -1-9 (500 mg,
100%)}s, yeliowbdB- 6. 487 B-2/ B HN (net hyl am no) pyri di n-3-yl)-1H

(m 2H), 4.528-4.497 (m 2H), 3 782

yl am nopyr azol - 4-) propan- 2- ol pyrimdin-2- (s, 1
PrepaH)tlon@f 1-((41;(3 (1H ro@[@%g] gdmgi-gl) -1~ @ﬁgahudmjuran-&yl) -1H- pyrazol-4-
ypyrimitfigz2-yi nam@s)ﬁfepaf%' (Gq! ‘[938 1.045 (d, N 3H). MH

368.4 N H CH3 >-CH3 1 H NMR (400 MHz, MeOD): 6

8.121 N S) 1 (4 (3-(6 amnoSH(s 1H,

7.959-7.947 X 1 H), 7.824 (s, NN

met hyl pyri & Re3-yl) - 1- |sopr"a§)yl 1

6.477 (s, 1 /B H2N 1 PR 7 ol - di n- 2-
4.474-4. 429 (m =N, (s, 1 H, (37026 (s, 1 H)
2.049 (s, 3H), A CH3 yl am nd’)\,m“ an 2-ol
1. 433 (d, 6H),N\( gg-o. 978 (d, 3H). HN. ¥

19 LN G-1-10

To the solution of crude compound G-1-9 (500 mg, 0.98 rﬁmol) in MeOH (15 mL) was added the solution
of NaOH (78.4 mg, 1.96 mmol) in H,O (3 mL). The mixture was then gently heated and stirred overnight.
TLC analysis (MeOH/CH,CI, = 1/10) showed the completely consumption of the starting material and
formation of new product. Thus, the resulting mixture was diluted with EtOAc (250 mL) and the organic
layer was separated and washed with saturated aqueous NaCl (100 mLx2), dried over anhydrous

Na,SO,, evap. to give the crude product G-1-10 (400 mg, 100%), which was used for next step directly.

Preparation of (2S)-1-(4-(3-(3-chloro-1H-pyrrolo[2,3-b]pyridin-5-yl)-1-(tetrahydrofuran-3-yl)-1H-
pyrazol-4-yl)pyrimidin-2-ylamino)propan-2-ol (G-1)
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CH3 .5 MH 368.4 NHOH CH3 >CH3 1 H NMR (400 Mz,
MeOD): 6 8.159 N-N (s, 1 H), 8.000-7.966 (m 2H),

WO 2881d480  (2S) - 1- (4-(1-isopropyl -3-(5- 1H), fchi206s8001952
1H), 4.537-4.470 (m N nethyl - 6 (et hyl am no) pyri di n-
1 H, 3.761 (s, 1 H, 3. 246@ 234 (s, B-4/13 3 Y1)-1
H PYrazol -4-Yl)PYn ~ m di n- 30873077(s 1

The cguj Zaﬁ%% & 39@%%00'_% 9‘%’\%%’? NS%»}/ . H@@%@I‘Egﬁ §5 S 0.98 mmol) in
DMF @p.unL) gndsq N2 @os@}q’e wq‘?rmqa ed 38@ @ and stigeghoverpight. @q@lSﬁhg}@ the starting
materikl \lvlasNMR\p(d@;Ocd\'kﬂmptME@P)e re@lt@nt diddure MaBlthen diluted with EtOAc (500 mL). The

organ%l%a%r \%asg%fgr%t ?1? (N%%d w%r \ o}er %rﬁj s:?%u’_%té%ﬁ%.]eegs ﬁiélgﬁr s(evéral times, dried

over anhgitaus/ND30,, (qyap 1o @ve theecrgjeeprgqtpyf%gmg.) 5Tr3;e| gru® product was purified by
prep. HPD& rt@é%rd‘{he Ero@&:? d- (17 hd), 39%3‘%7%3 en]soh') 1H4Nﬁﬁ7nod'|NHz CDCl,):

n | am no I-BD

511 2(%?’5 iHiﬁ) 80%(s@élg) §, 83 5. QH%B ‘& 1_LH),_§ 21e§(814@)H)(ﬁ] 11(sH;H) 7353 (s, 1H),
7.194 25,219, €.604 SH)H), 5.0456 1 1H), 4990-4.d22 Gh]) 2H)04.5084.02L ("i3HH), 3\b66-3.908 (m,
1) ZEQ%W%?%@W16@92498%%@?32? HOfERH -%3;2 o

&l +1) MHFH N N H3C 1 H NWVR (400 NHz, I\/Ie(]a) S 8.203
Exam edj_ﬂg %Qﬁ-c&lot'q[ﬂ(l-gyr(rgo@ :ﬁi’]ﬁﬂfqﬂlp yh- 1H§o;(rgpylil FByrazoI-4-yI)pyr|dm -2-
aming; h55_8. 060 (d 1 H), 7.929- 7.916 (d, 1 H),
PropafpufBhet faidnto 1 dpnehyldh |f°nﬁ¥i Griodp Spbpitipdita Y ) !

4.564-4.464 (m 1 H),

yl ) pyri nidi n-2-yl )pr@pan- 3.3@;\»&/91 H) ,
3.039- 2. 866 (my,2H) Y "2. gI3LS, 3N 24193 s, 3H),
1562NNCH320/'1 49470 6H), 0.814 (& J3H). MeH

406.1 HN."'/O H&H3 1 H NVR (400 Mezz DVBO): 8

Toa sg p%%g g#' N gggz?%?gﬂ é(g’é%n]b kjﬁ %P){_ﬁ-@/ LEL? HIY‘%%% aiée% dro]pmsie a solution of 5-

bromop{ Hypyriols [2@? Q]pgldlnf g1 -1 (712@917_0'ﬁ2g@) fpadry T 11, qtgé’C( After addition, the
mixturB-wék Btillddoatrd°divadér-N, idr A5 hPYs @& Ghixtdre widd)addéd d@Bwiss BsCl (2195 g, 1.24

mol) a} '590. ﬂfte(?%l'e_ gddﬁljéﬁ, tgg}nixture was stirred at room temperature overnight. TLC (Petroleum
ether/EtOAc 5:1) showed the reaction was complete. The reaction mixture was poured slowly into ice-cold
saturated NH,CI (500 mL). The mixture was extracted with EtOAc (600 mLx2). The combined organic
layers were washed with saturated aqueous NaCl (700 mL), dried over Na,SO, and concentrated in
vacuo. The residue was washed with Petroleum ether/EtOAc (15:1, 1.5 L) to give compound H-1-2 (198 g,
94.8%) as an off-white solid.

Preparation of 5-(1-ethoxyvinyl)-1-(phenylsulfonyl)-1H-pyrrolo[2,3-b]pyridine (H-1-3)

— ' O’
0 >
N\
Br /AR //S// Bu;Sn / \ N ,,
=N -
d \© toluene,PA(PPh),Cl

H1-2 refluxed

To a solution of compound H-1-2 (110 g, 0.33 mol) and 2-ethoxyprop-1-ene (141.3 g, 0.39 mol) in
toluene (2 L) was added Pd(PPh;),Cl, (11.4 g, 16.3 mmol) under N,. The mixture was refluxed overnight.
TLC (petroleum ether/EtOAc 5:1) showed the reaction was complete. The reaction mixture was directly

used in next step.

Preparation of 1-(1-(phenylsulfonyl)-1H-pyrrolo[2,3-b]pyridin-5-yl)ethanone (H-1-4)
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HN N, yl)pyrimdin-2-ylamno)propan- 1 H), 3.673 (s, 1
H), 3.141 -2.901 (m N H3 2-ol 2H), 2.514-2.490 (d,
w@kbop/odesbil 7- 1. 601 NH of f (d, 6H), 0.883 (s, 3H¢T/M2bbs/001952
392.6 N NH3C 1 HNW (300 MHz, MeOH) 8 ppm N N CH3
0.90 (br. s., 3 H 1.60 (d,"87H) 2.50 (s,
(28)-1-(4-(1-isopropy|-3-(2 N
nmet hyl i m dagzo[ 1, 2-ajpyrimdin- 3 H 2.92 (br. s., 1 H
3.08 (br. S‘S, 1 \B-/BCHS369(br N, 4 H 4.57-
4.76 (m 1 / WYE PazoN- 47y NPy i di n
2-yl ami no) pr -df 7to(uehe 1 =K3 §'s, H 8.16
(leCHSH) 8.45 (521 k) 8.84 (br. s., 9.16
(br. s., 1 H. MH3393 HU ,//0H NHIE N1 N1 HNR
To a ikfde: dHompblicdt-18 (poa, Mse%a) ﬁmzahxenb((z{a was (aadea -HE).(8N, 440 mL, 1.32

mol). grperm?(ﬁur(ﬁ wags %g%ftﬁ&ﬁ% %n;%ie]—% %i‘h (I'E% ([ﬁ25 §th(egEtOAc 3:1) showed the
b o

reaction WS ccgoqy;tg '@]qgnlaﬁumw@s{wqj\ceptr@tew |91 vacyo Sdpe wags @zquﬁed via column
chroméb@rapﬁy (silida dd), p8tré¥un{ StherfEtOAdS: H3: A t&divelcompound H-1-4 (188 g, fs .0%) as an

off-whit g%fazol 4-yl)pyrimdin-2- - 4.73 (m 1 H 6.83 (d,
15 (d, 1 N_/ N H ylamino)propan-2-ol H) 8.42

(s 1H 867 (br. s., 1 H 878 ij. 3 (br. s., 1 H).

Prepab4tidn oﬂ@-a (41mthﬂiﬁing"ﬁzﬂph@’@idfohbli\lwpgﬁag[z"é‘ﬁsg%gsﬂyl)prop-z-en-
1-oneGHARN (2S) - 4- (1-1 sopropyl
s.,3H)162(d 6 H 2.94 (br. /

met hyl - 5H pyr 203- s., 1 H 3798 (br.s.., 1 H
3.69 (br.\s./ DBL0/B NOWIRMY azi nf 3- yh - e
H- pyr azol #4- 3098 3 eddeg T 61- 5 m,S @b: N

yI)pyrlmdln 2y|am propan- 668o(d TH? (d,
7.78 (d, M™ 2-0l H 8.11 (d, 1|—|)..,8|533( 1

A mix@q O?C‘P—"FW ziIObC(IS_JB b(r) ﬁwaﬁﬁ DMAIQSqq mL) was %ﬁluxe%dg N, overnight.
TLC (pEB)leutn (ehe(/BKXA’& t:) shawell te @hctBnppas tor@eted Thd rkfiction mixture was

conce%t aggﬂ |(\ Qacu? H)e rggglfer \?AégLa%h lrp%tb'Ag 'td’]%g’(?_ﬁnhoand I;)i 1% 3? 9130.3%) as a

I SOpProp
yelIowH_oWrgz:wde&omgouggHCBS (99 gp.ﬁs owpol 4 69 (m 1 H) 5 37 -
5,45 (m 1 H) 6.43 (d, 1 H 7.31 (d, 1

Preparation of 1-(phenylsulfonyl)-5-(1H-pyrazol-3-yl)-1H-pyrrolo[2,3-b]pyridine (H-1-6)

/
—N =
=~ .
/ A 0 hydrazine WC@\!”//
IR EtOH AN~y =N
o) ALY O refluxed
H-1-5 H-1-6

To a mixture of compound H-1-5 (50 g, 0.14 mol) in EtOH (200 mL) was added compound 5B (6.8 g, 0.21
mol) under N,. After the addition, the mixture was refluxed overnight. TLC (petroleum ether/EtOAc 1:1)

‘3_

showed the reaction was complete. About half of the solvent of EtOH was removed in vacuum and the
resulting mixture was filtered. The cake was dried in vacuum to give compound H-1-6 (34 g, 75%) as a

gray solid.

Preparation of 5-(1-isopropyl-1H-pyrazol-3-yl)-1-(phenylsulfonyl)-1H-pyrrolo[2,3-b]pyridine (H-1-7)

= —
O
PN A % % A PN A %Y
ATy e TG

HN~N =N 0 DMF,NaH N~N 0
o°C
H-1-6 H-1-7
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N yl)pyrimdin-2-ylamno)propan H 8.03 (s, 1 H 8.07
(d, 1 H 8.22 (s, off 2-01 1 H) 858 (d, 1 H 8.80

wd %009d1ddh0 MrH N H 412.2 CH3 |L-L WO 2009/ 01p46882008/001952
PCT/ 1 B2008/ 001952 -125 Ex. No./ Structure Method

Structure Name 'H NVR/ M5 (ni%18f1) MrH CH3 1 H NMR (400
MHz, CHLOROFORM N N)~CH3 d) S ppm 1.23 (d, 3 H 1.58

To a &Qt’ure ?f EI (%%éf] 714rf é}nm()?’gé‘;’llf'oqlirgﬂqﬁ ?2(0% nHLﬁ w agdegztoomonwnse compound
H-1-6 3%/(219 q mglo|.)1)a 8 Counder Is,. j_\ﬁyergstlmg Mt pé.b‘fﬁ)f g@n isppropyl iodide (31.5 g, 185.2
mmol}waRyddagddrogwisedto i fiRturelatidyC. 3Tr&6resu|tﬁag Orixt(r@was stiffecfat O for 0.5 h. TLC
(petro Eu%?@?{dﬁc%ﬂég%fﬁsﬁl ) t%"npg rg 4!-I- - wa% c%\)su%ﬁ.r%i!?ﬁle;?eacfon mixture was
poureﬂymtoﬁc@qolc( saturatrd NH.CI 190 ;[nLH)Thg nﬂ)gjrg @yas gxtidypteg with E{GAC (400 mL). The aq.
layer Whs ba¥ifiEl withlkzC %8;9443 é\bm @&ﬁntﬂ NECNMR &48QedViin EtOAc (400 mL). The

comblfuﬁ* orggnlc Iayterf_gzei%;vagﬁéd(\ﬂgh sEtur%e @L&hl%l (4% m%)gg) drled over Na,S0, and

conceplyated liro vagu8- Fheyresidlienwss \pliified Vi Cbl)JmnSCHthéégdaph& (sica gel, petroleum"
ether/lg_btogé 16q)7togg \)éocomgo&a I-NI PB@ %23?(] % ié’ L.lé@(é édﬂi gh@cr%de &cﬁnpogmd H-1-7 (3 g)

none,

aSb“’W‘é’ no) pr opan- 2- oI H), 6.43 (d, 1 H, 5.68 (t, 1 H),
402(8 NN~33H, 3.88- 400(m I H, 3.25 -
ol Ao bt i ol o e
1H), 853 (d, 1 F (29)- 1(4(1(22d|fluoroethyl)

H),812(d 1 H 802-810(m 2H)

3-(1H pyrrol of r|d|n5

(dd, 1 H), O, 4/ E%“BNCTC' W 4

5.47 (t !“560 zoks 4y y I miNetiNn 2’\@

H, 4.23\(br. s., 1 H>3.86 - 4. N-,,,

m no)pr )propat®” 0l (br. m 1 H) H3~3”50(br m

1 1H)a soiﬂtlon 3f é’e%’paurﬁﬁlﬁmﬂ(ﬁ) 4 an@{ ,lr35)-ICI3 M‘)"@vé’soegbdgd liBS (2.8 g, 16
mmol)l n% ﬁg%r E%%d(&tlonl\f_wglée waCH?rred) at rocpnp {n mpera%ur(g ?or ‘3h. TLC (petroleum
ether/EtRBy 3119 Sowed e Bagtien g$ cotmtieda -Thélyeac®nIixtome, wab chigenBatédbin vacuo. To
the rebiue \Jvaé")addez I':‘?@Ag"(%b)rﬁ@t ¥ thixidre A& Wé’é'h'éelmfi’th Zﬂa:t%er (260 mil) and saturated
aqueo;%j\lﬁﬂ QZBQ %1% c&p’ag %%W%“Z%ﬂd cgr)nce@’lt_r%tgd ruvacyl_o I_Bhe rgs@tg V(éis washed with
petroldunttheEt@Ac (311, 13 ml ty biyve grudercahpoud }ﬂl—ﬁ&l(@@);p?l»p)ads a lllpw solid. The

crude oI| v% 're %%Epa{zﬁf‘b%&élgjglz?pegg %Lgn?’?lﬁgr : 28 5%) rMH't%P?_gurQ tl.ompound H-1-8

435@79%,)33@%me80 , 1.38 (s, 3

Preparation of 5-(4-bromo-1-isopropyl-1H-pyrazol-3-yl)-1H-pyrrolo[2,3-b]pyridine (H-1-9)

Br == o Br =
g o ST g
— 7 water, r.t. —
N~N N o \© N~N N
\< H-1-8 \( H-1-9

A solution of KOH in 8 ml water was added to a suspension of the Bs protected azaindole (H-1-8)
in 50ml EtOH. Stirred at room temperature overnight. The reaction was concentrated by rotary
evaporation. The concentrated reaction mixture was diluted with EtOAc and saturated aqueous NacCl,
and the layers were separated. The aqueous layer was re-extracted with EtOAc. The combined organic
layers were washed with saturated aqueous NaCl, and dried over MgSO,. The solution was filtered and
concentrated under reduced pressure to give a yellow solid. Trituration with TBME i2x) gave 3.37g of H-1-
9 as a yellow solid. The product was used in the next step without further purification. 1H NMR (400 MHz,
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1.17 (d, 3 H. MH 420.0 H2N N | 1H NMR (400 Mz,
ACETONI TRILE O N /CH3 d3) 5 ppm8.12 (d, 1 H), 8.07

wa@ 2009h1d0 | N-{ 4-[3-(6-am no-5- 7.82 (s, 1 ¥d1/1820d5%001952
(d, 1 H), 6.58 (d, 1 B-16/B CH3 \ \ CH3
met hoxypyridin-3-yl)-1- H), 594 (br. s., 1 H), 5.14
(br. s., 2 H, | isopropyl-1 Hpyrazol-4-yl]-N 4.41 -

DMSd’fd&%;(p‘?ﬂ :35 Q/ﬁ@ﬁzﬁz %3‘!)4%6'4)463 (@'4{\'1_—1)(}537@ 1725 Hﬁ_l)1 H) 7.40 - 7.60 (m, 1
81f (%2 &,306" Hy2-02 K, 101G ZE2 0FHZ ! i) 11.76. (QOS TH)-51 (m
2 HNH. MH 366.2 HN N N1 H NWVR (400 MHz,

?5‘;"%“5’33?};%‘\%‘3%%%1@@ g%o %é%]éynd -5-yl51|1ﬂ-rp9ra]z'o -4-)((jlgpyndfr)1%mme (H-1-

- pyrrol o[ 2, 3-b] pyri di n-5-yl H, 8.21 (d, 1 H)y,, 8.10
(d, 1 H, 806 B-17/B_F ( i fluorocycl obutyl) H
I

.h

(s, 1 H, 7 , (d, 1 H n= ol 4
yl ] pyri m di . r. ¥Xy1 H, 4. IAm 1
H) , N4 34, (Br. Ns=nN 1 H), .9@(bﬁms

yl }am n opan- 2- ol 3.05-_3.>48 (m (d, 3

H. /__60H MrH H48D. 0 HN_ dg?gglo 6460
PCT/ | B2008/ 001952 -126 EX. No / Str

?tAr M&{uHar & tl%@iﬁ?&&@ C%W (Wﬂ 31 m“)%%ﬁ Mtr%&pﬁ; aborolan 2-

yhp yrl(jla 2 a_[mrpsb (375ng (12§3mrg_qlx {and [1§ wmmﬁ%@nste (4m| 4mmol) in 5 mL of DME was
flushetrewithy hipggand fon -53-nyinh. ) 1, 1-Bis{digheBylPbspifio)fetrotdne dallédiurS(ll) khloride (96mg,

0. 131E?hbl) @aél%r;r( %ddeéban(?g)%%&? F t as ﬁé%&lﬂ R?@E{ {1)) Rg'actlon th{rnﬁ)i darhwnthln Smin.
Heating apq gpfq Gl genliniupd ioryqrg ggﬁtﬁggl pi8ohnare. atwisigh (rma 15gmg npre of 4-(4,4,5,5-

tetramlé)h,yl #3,2-diokdtdrolad-F)pydiRlamind A4 245rn§8m&r8]1 1]—b||§0diphgny]pﬂospmo)ferrocene
pallad|y‘m (ﬁ él{@#dég{f}%rﬁ aéé@jl %[‘ér dﬁgais}_r?q We ijé}bwméged and placed in microwave

for 60 @HL@Q@CQIM; niktide @B filgréd ahd[tids $@idd hrl;gd @it whier ad Me@pnThe filtrate was
partitu§1e3%eﬂ~e§n @@lyl(eﬁbta?e é'rbd’saﬁxfeﬁ@d é ous NaCl. The aqueous layer was extracted with

ethyl %%{?Efoég)[ ZFTS b%ggedléj_rlggrg:ssi%e/%gamd wH?1 water satugacged é;l'qulc;?)us NaCl, and dried
over Mgpw epxylcedcbhtpa]efdammeF dacu(itn, tola bfude 6rdv@ qild(57dmg)) whish4eas purified by

revers(etphas% HBLC to 10 Iggéé bRy | L@/o é']dr%]%f HA-fbls a \%hn?edsolﬁc?m H%\ll\)l%@géivﬁ—ﬁ DMSO-d6)

propanenl r
6ppms1 50@ ,1156571H43§ ka)daf456~ 05 (S £9) RI7PyS, 2 H) 6.25 - 6.38 (m, 2 H) 645 (dd, J=3.41,

1.89 Hz, 1 H) 7.40 - 7.55 (m, 1 H) 7.71 - 7.86 (m, 1 H) 7.95 (d, J=2.02 Hz, 1 H) 8.09 (s, 1 H) 8.22 (d,
J=1.77 Hz, 1 H) 11.68 (br. s., 1 H).

Preparation of 4-(3-(3-chloro-1H-pyrrolo[2,3-b]pyridin-5-yl)-1-isopropyl-1H-pyrazol-4-yl)pyridin-2-
amine (H-1)

A mixture 4-(1-isopropyl-3-(1H-pyrrolo[2,3-b]pyridin-5-yl)-1H-pyrazol-4-yl)pyridin-2-amine (H-1-10)
(40mg, 0.13mmol) and N-chlorosuccinimide (19.3mg, 0.14mmol) in CH,Cl, (2ml) was stirred at room
temperature for 18 hours. Another portion of N-chlorosuccinimide (5mg, 0.04mmol) was added and
stirring continued at room temperature for an additional 4 hours. The reaction was concentrated under
reduced pressure and the residue was purified by reverse phase HPLC to give 14mg (31% vyield) 4-(3-(3-
chloro-1H-pyrrolo[2,3-b]pyridin-5-yl)-1-isopropy!-1H-pyrazol-4-yl)pyridin-2-amine (H-1) as a white solid.1H
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N1' "N v obscured by water). MtH 391.2 H CH3 ICH3 1
H NVR (400 MHz, CHLOROFORM N - N

w&240bA14480 (2, 3-di hydro-1 H d) b ppm 8.12 (d, ﬁCTﬁB2008/001952
7.94 - 7.99 (m pyrrolo[23b]pyr|d|n5yl) 2 H,
7.46 (d, 1 H), 6.60 (d, 1 H1205.56 B-20/1 HN :
isopropyl 1 H-pyrazol 4- (br. t, 1 H, 513 (br. s.,

NMR 5)0% MSO d6 ]SB%( @13& =632 ﬁz%%(mq ]4%;9(“?1(-?%2% é)eg?m 4H)7.72

ropaneni‘tri
blz(tt )Q82.|5d J'—15 Hz.d, H)% 92?(,:1,,\1-\7 m)Hz MHM8.23 155 17H)18.30Nd N =2.02 Hz, 1
H)12b8tzk WR7{4eQ HyHz, CHLOROFORM ~F F d) b ppm 8.12 (d, 1
, 7.94 - 7.99 (m
3 ({4-[1-(2,2-difluoroethyl)-3-(3- HN fluoro-1 H
Exampledtio Peparatibp pf (28)-h{44H-(5-aminé-6{ragthdxyplyrazid-26¢))-{«R,2-difluproethyl)-1H-
razekRP Y rinli @A 2y Amidd)spai2ol (br. t, 1 H, 5.13 (br. s.,
oy r?,]dy4.43 2y e VIY iHpidin N4.66 (m 1H.
3.50 - 3.79 (m 4 H, | ~" 2 yl}am no)propanenitrile
PrepaBatibb of1-1-12 , 2.66 (t, 2 H, 1.59 (d, 6 NNH). MH
413ZCI—BCHC]—|1 H NMR (400 MHz, CHLOROFORM N-N |
-({4-[3-(2,3-di hydro-1 H d/I\/EO}d4) b ppm EF%NE@ ol

0! 5N yrrolc%.zsob]gyrizlgzg igg (2 (d,) 1 j\x

1 1-di net partially obscured y
Ioroforn) prrazol yI]pyrlmd|n2 6.47 (d,°©
, 3.69 (s, 2 H, 3.56 (t,
yl)am no) propanenitrile H), 3 48 (t, 2 H, 2. 98 (t, 14
%2.50“, """~ 2 H), 1.49 (s, 6 MtH  405.2 H
To a on %5-&)%noﬁqnﬁmyenregn-m,medﬁ@ oline 7q\|mL dry THF was added
DMARB{1.244; [1D;1(rizadh)y diottowed 1byl bod antydpgem(8.463 471Bmmas). in dneéHportion at room
tempe tL% iﬁie e%ul‘i_éa_,'ngfu {%AIIS\&% )stusatgé n';r%tr% ait% HWhHA the starting material
was ggng Py ITef2ths reAcksY r,n@ﬂuhe. gag,pgncq_ntqqted(@derlrep.yced Prepsuredo an amber oil. A
precipltBte d@veﬁﬂge& d/herilthé'%l,l re&dﬂé’ wag Mirridet M|3]1D¥éxbﬁé§lEtOA8wh5h 4@s collected. The
premp“l t was E'Ps olved in Et(O%c and was wﬂﬁ tutated,aquepus Na ith some 0,5N HCI so pH
Uit HAP RS PIEE pAREnCArT Mashedy ﬁ?fﬁi’o ?éé“ﬂﬁv rme s
was ~§1) Th@org@m{ Igyer was ,dﬁectpvpp Mg&_O@gld (cenc. e hp| crnpalptngq:ﬂvgps punf ied by silica gel
chrom@%?_u%idﬁﬁ lutifg 3: HFMXJ?MS/E@A@Q; .givis 09 H dondpolif ALY RS Q1A Dolid. 1H NMR

(400 MHZ, 6'1\/1%%096%%8%%536 (s, 1%%;3 99 (s, %'?1)@ 37 t(sIr l1JCHt) ure

Preparation of (2S)-1-({4-[1-(2,2-difluoroethyl)-3-(trimethylstannyl)-1H-pyrazol-4-yl]pyrimidin-2-
yl}amino)propan-2-ol (I-1-2)

(CH3)gSny, toluene

_—

Pd Cat., heat

1-1-2 1-1-3

A solution of (2S)-1-({4-[1-(2,2-difluoroethyl)-3-iodo-1H-pyrazol-4-yl]pyrimidin-2-yl}amino)propan-2-ol (2.0
g, 4.9 mmol) and hexamethylditin (1.9 g, 5.9 mmol) in toluene (15 mL) was degassed with a Nitrogen
bubbler for 5 minutes prior to the addition of Tetrakis(triphenylphoshine)palladium (0) (566 mg, 0.489

mmol). The resulting mixture was sealed in a 20 mL microwave reaction vial and heated in an oil bath at
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Met hod Structure, Name "H NVR'MS (mz +1) M+rH CH3 FH3

NN 11~ 3-({4-[3-(3-fluoro-1 H 1 H NWR (400 Mz,
wEHoRRERM  OH pyrrol of 2, 3-b] onri di n-5-yl) - | -8@rnsd0s/001952

METHANOL-d4) 8 ppm 8.31 (d, 1 B-24/B HN

hydr oxy- 1, 1- di net hyl et hyl ) - 1144 H), 8.04 - 8.08 (m 2

H),795(d 1 H, Npyrazol-4-yl]lpyrimdin-2- 7.02

90°C (oP'18 % Egen ag1 1@? gz sz 'T')ue ﬂtge wgﬁsrﬁm%vedwro'ﬁq the 3t Bth S allowed to cool to

room Warﬁ{u%)‘l' bcp Wg MW fqap@ dire ¥ silga gyl aqd |Rurifigd usigga /amadient of 0-35%
ethyl cefatd-Hn NMRIo(chithdWklzs e@dh@@ﬁml\éeg 84) of 1-1-3 as an oil. 1H NMR (400 MHz,

cHLOFFERA & Sl R ey . BB g ey 2 it 1 o5

J=55.8411.58, 442 HZ 131), §.2B (bl t,HFp.3BH25V 1B, #I8b (id, J=13.52, 4.29 Hz, 2 H), 3.91 - 417(m

1H), :Pbﬁfﬁﬂ)[r?ﬂ%kﬂﬁyrdﬁ' Ry, 5H¥'1)253(d U‘6§2 ﬁ§ A1), o%aHJ-zésiﬁz,gH)
N pyrazol -4-yl pyrimd ,
3.91 (s, 2 H), 3.58 (br. s., 2 H, IN =N

Prepayatioarsf (2S)-0+({#[a:15 amino-8-methobybytazin-2- yll)'l)l +(2,2-dBllofcethyd)-H§-pyrazol-4-

o iy’ 0 o1 1 R (400

cyanoet hyl )am no] pyrim din-4- d) 6 ppm8.14 - 8.20 (m
3 8.

H, 2°(d, B-26/B H3C H N BN N
yl}-1- (2% -dlfluer?‘l L 1 I—I) 7.96 (s,;’l}/
6. 00 .38 (m 2 azoh - 3-yl ] -4- net hyl pyswoi dis -N/>;
H 2513 , 57(td 2 H, 3.53 ~~IN e
yl}c Nb;ze(br S. N 2.55 (br. s., 2 H),
7? —ﬁs so.3H) MH: 4272H1H¥2{N

00 A(fléTONl TRIBE- N1 N-[I- d3) 6 ppm 9. 72Nty OH

S., Jﬁﬁ), .37 (d, 1 (cyclopropylsulfonyl)piperj,din
H, 8.16 (s, 1 H, 834 (d, 1 H, 80700 (d, 1 H),
A mixtaredd) di-@dbutyl (Bbront-Bhethbxypyrazin- 2J/|)|nﬁioazér80na‘te{ (517 mg, 1.28 mmol), (2S)-1-

({4-[1- é%l&ﬂl ?c%e I‘!yli%ﬁbn%eglly%%Hr%}’ )11“7-&1% okd lg)?%ﬁ glﬁ 2]- éar(una propgr'l_-%loj (670 magq,

1.28 npmol)\pgm,.eplyﬁlgqtﬁ mg OﬂZ}S W’ﬁanﬁ‘ QMﬁ {18 mi lvas depfygenptegtiwithtady. bubbler for a
few méutds beﬁre‘l&jd(r“@rTetrSkns(tr@heH?'Dpho%m@%aﬂé@fu R&(Mzm 0.0611 BRol). The mixture

was s%%d i q_ﬁnncrov@?_lwag]w Iéealtfdlﬂl RII\?& begkﬁs% for N ITllrfﬁ?ni’igyre was then

heated in the microwave at 170°C for 20 minutes to themolyze the tert-butoxycarbonyl groups. The

mixture was partitioned between ethyl acetate and saturated aqueous NaCl. Some dark insoluble solids

did not go into either phase and were removed by filtration. The layers were separated and the aqueous

layer was extracted twice with ethyl acetate. The combined organics were washed once each with water
and saturated aqueous NaCl, dried over Magnesium sulfate and reduced to minimum volume. The
residue was then purified on silica gel using a gradient of 0-8% methanol (containing 10% ammonium
hydroxide) in a mixture of tert-butyl methyl ether and dichloromethane (1:1) as eluent. A small amount of
the product stiil containing the tert-butoxycarbonyl groups was recovered from the column. This material
was treated with 10% hydrochloric acid in methanol at 70°C for 2 hours to complete the deprotection. The
mixture was partitioned between aqueous Sodium bicarbonate and ethyl acetate. The aqueous layer was
extracted twice with ethyl acetate. The combined organics were washed with water (1x), saturated
aqueous NaCl (1x), dried over MgSO, and reduced to minimum volume. The residue was then purified on
silica gel in a similar fashion to obtain a second batch of product. The batched were combined and
dissolved in a mixture of methanol and water then lyophilized to give 180 mg (33%) (2S)-1-({4-[3-(5-
amino-6-methoxypyrazin-2-yl)-1-(2,2-difluoroethyl)-1H-pyrazol-4-yl)pyrimidin-2-yl}Jamino)propan-2-ol  (I-1)
as a fluffy white solid. 1H NMR (400 MHz, ACETONITRILE-d;) 8 ppm 8.05 - 8.15 (m, 2 H), 7.83 (s, 1 H),
6.65 (d, J=5.31 Hz, 1 H), 6.27 (tt, J=54.95, 3.79 Hz, 1 H), 5.73 (br. t, J=4.93 Hz, 1 H), 5.34 (br. s., 2 H),



10

15

20

NNF d3) 6 ppm8.60 (d, 1 H, 8.19 (s, 1 H, N3
({4-11 (2,2 difluoroethyl) 3-(6- 8.17 (d, 1 H), 7.78

wa@ debo/odeabd , 7.25 (d, 1 me pyrazol- H), 6.63 (bpct/iB20ds/001952
H, 6.28 (tt, 1 H, B-28/B H3c 4-yl]pyr
Jpyrimidin-22-idin- -yl)-1 H4¥N
yl }am no) propanenitrile 5.90 (br. t, , 4.60 (td, 2

4.58 d‘& =13 73293 eehk(z%wiﬁ (bg_%o"')f))f@éé 8), 3%4@5 $ 406)%%? 3.41 (br. m, 1 H),
5.08-GHEHOPORHY. T4 N 253D (4- 1 (2,2 1y o 6 Bp. 4
(s, 81 7H) 8.02 s. (d 1 H8.37 ), 7(311

Prepaqgtféclnu r(%fhﬂx é? g;/"&ﬁ roet §Ig-rd> Tciél) gﬂ B¥r6§/c}%~% Jﬁ)ﬁquwf%-z Xlgm_mo)propan-z-

ol(MR)H), 5.41 (t, 1 H), 60 (td, 2 H, 4.07 pyrazol-
yl]lpyri ol 2- (br. s., 1 H, 3.86 - 401 (m 1 H,

36 NyI}amno)propanZoI 3.49 (m 1 H, 3.25 (br.

, 1 H, 1.18 ' "~~CH3 (d, 3 H. MH 400.2 NN H
6H WO 2009/ 016460 PCT/ | B2008/ 001952 - 128 Ex.lNo./
Structure Method Structure me 'H NVR/ <t1) MeH
FF HN1H NI\/Rq 400 I\/Hi/\CHEO?O:O?M '\}

3-({4-[3-¢5-ym &d) S 12(d
H, .01 Z|n2yl -1tert
H), (4.95 ¢BiNs7 25 (mlée%‘?bw 3(H br\ butyl - 1F

H pyrazol®-4-yl ] pyrimdin 2- yl}amno)propanenltrlle

3.71 (q, 2 Hjq2a 70 (t, 2 H), 1.68 (s, N%—B
partially obscured by water). MtH: 394 2 NN H

A mixtureGp comgound 0423 (22 ¢+ SRR 0. IMifuoro-HoGRORORIAS dC183.3Xarhpl) and K,COs
(19.2 i d. 135 hély i DMVEIS0 AiL§ wasl Stirred P B8 obdrnigfs. WhehITLcBE®Rc/PRiroleum ether =
14)s

taken up with EtOAc (500 mL). The mixture was washed with brine, dried over Na,SQ, and concentrated

Step

ow@d "the reaction was complete, DMF was evaporated under reduced pressure. The residue was

to give crude product, which was purified via SFC to give the product (12.1 g, 45.8%) as a yellow solid.
Step 2:

e AT
>—N N Oxone >—N

—_—
THF, H,0 ~ J\
R\ J\ 2 d’ F

F E F
1-1-2b I-1-2¢

To a solution of I-1-2b (10 g, 26.2 mmol) in THF (100 mL) and water (100 mL) was added oxone (24 g,
39.1 mmol) at 0 ~ 5°C. After the addition, the mixture was stirred at room temperature overnight. TLC
(EtOAc/Petroleum ether = 1:2) showed the reaction was complete, the mixture was concentrated to 1/2
volume, then EtOAc (200 mL) was added and the organic layer was separated, washed with brine, dried
over Na,SO, and concentrated to give I-1-2¢ (10.9 g, 100%) as a yellow solid.
Step 3:

|

[
OH
-G =X O
Sl T o
1720
O F . F

1-1-2

F



o net hoxypyrazin-2-yl)-1- 7.98 (s, 1 H), 6.74 (d, 1

H, 5.47 - 5.70 B-31/B isopropyl 1 H pyrazol-4- (br.
waoood/old4s0 4. 98 (br. s., 4.49 - H2N N~ N PCT/IB2008/001952

yllTpyrimdin-2- 4.74 (m 1 Hi 3.88 (s, 3 H, 3.71 (q,

2 N/~ yl}am no)propanenitri 7@ 2.70 (t, 2 H, 1.60

(d, 6 H partially NN obscured by wat er). M+H. 380. 2

A mlx{ﬂré:% |9'-'5% (?k% bvag 243 ni'n‘f&d)% (ﬁﬂpgmu%&opaﬁw gl) i JHF (100 mL)

was hsatﬁ A @ﬂg_)gox(ea'nghi \Myen 'g.(bﬁ:l—tz pl\iercflﬂz LN 18:13 3hqyved the reaction was complete,

EtOAE (30D il @@t hyihe {1hoHmIpWere @hdeﬂ -to thedMix(use, ahdhe |feréddveldl separated. The

orgamz: I:S!)er \{vgs ;ﬁq%& Ev Ah é XFJZ(E{) NL ilw)l é}'ﬁ)é l}%epr}ﬁalzg) dhpered an'd)doncentrg'ted to g|ve the

produyll-}'é-’rﬁ@\é};p??e%?/a)rﬁémnahqotd4 55 (td, 2 H, 3.87 (s, 3 H),
3.71 (g, 2 NN/ H, 2.70 (t, 2H) MiH 402.2 H F 1
H NVR (400 MHz, ACETON TRILE. /
3-({4-[3-(5-amino-6- d3) b 68!?119 73 (br. s., 1 H,

Ex NoB| 37 (d, 1 H), 8.22 (3, 1 H) seaxedd (d, 1 1), 8.08
Method3| 33/ B N SKuetire| uor et hiyl ) -1 Name "H NMR/MS (m/z +1) M+H

met hoxypyrazi AH#2-yl)-1-((2,2- (d, 1 H, 7.35NvR(4dbMHZACETONITRILE-
d el ] pyrfimdin-2- 1 H), 6. 511)5(@d971(&d)s 1 H), 8.46 (br.
. Nyl }av@sﬁrér?“pﬂ-é pRERSHTEC | (5., ( B 891-§.23 (m, 3 H). 738 0

), . 2. .&Vri?tgié bEPe_srdm-Ey) - %}6 51 (d, J=3.28 Hz, 2
. -yl) ”Fé ), 4.45-4.73 (m, 1
M o §§$Z pro a r(s4 3.16 (br.s., 1H),

(3 chloro-1 Hsmwwr% aki2 185 (d, J=6.57 Hz,
1 H) 8 58 (d, 1 [EH). O&ZWs(sH) M+H: 378.2

A, 811(0CH31 H, 8.2 -34/B Fi N bl pyfidim 5y =4

D-{[(2S) 2 (dh—du, .33 (d, 1 |‘|) 6. 46| 1Rk addmHz, MoD): 5 8.172
34/ B hydr rg%hp_}ﬁ ('1 q yl "3 (g 45| (4, bir), 8.962,(s, 1H), 8.014-8.002 (d,
, Eiy |1H2|_7 282506 (. 1H), 6.538-6.487

1 yrazo& )aﬁ:’” lﬂrn 2 m 1 (m, .528-4.497 (m, 2H), 3.782

+ ), 100 (5, 1H),2.835 (5, 3H
tril eah:%) Ylagindjgrogag-2-06 H) , 15-‘5%4( (s‘éH) Pos8- 1(345 (3
4 / N1 HNW (400 Mam

_156{4-[1- (2, 2- 0.88 (br| 5" e H),

I
-~

—_

B-2/B

|_\

91 (br. s., H, CH3 N

H;1- netlhyl -1 H 3.10 (br. gsaNmR}ggg)yg:%%e?agzag;‘zz

PsB1-fa-(3-(6-amino-5- S 7824 (s,
ST S ] ST
‘ﬁX’?za'Z"@f')pW’”‘W”flzpyr I3ipbél &3 0%2)(3 3H), 1.449-

viggpolerepan-2-6l 7N |3 4BB &3, 6H), 0.992.0.078 (d, 3H).

57 (d, 1'H), 8 05 |MsH:38H)

(s 1 H 8 46 (s 1 H — MH

@
w
S
w

DpO< TWs Wa No

1H NMR (400 MHz, MeOD): 5 8.159
(s, 1H), 8.000-7.966 (m, 2H), 7.338 (s,
(2S)-1-(4-(1-isopropyl-3-(5- 1H), 6.515 (s, 1H), 4.537-4.470 (m,
methyl-6-(methylamino)pyridin- | 1H), 3.761 (s, 1H), 3.246-3.234 (s,
3-yl}-1H-pyrazol-4-yl)pyrimidin- | 1H), 3.087-3.077 (s, 1H), 2.908-2.901
2-ylamino)propan-2-ol (s, 3H), 2.086-2.055 (s, 3H), 1.498-
1.482 (d, 6H), 1.018 (s, 3H). M+H:
382.6

B-4/B

1H NMR (400 MHz, MeOD): § 8.227
(s, 1H), 8.185-8.180 (d, 1H), 7.981-
7.976 (d, 1H), 7.954-7.940 (d, 1H),
7.097 (s, 1H), 6.479 (s, 1H), 4.567-
4.500 (m, 1H), 3.591 (s, 1H), 3.035
(m, 1H), 2.840 (m, 1H), 2.219 (s, 3H),
1.511-1.494 (d, 6H), 0.798 (d, 3H).
M+H: 392.2

(2S)-1-(4-(1-isopropyl-3-(3-
methyl-1H-pyrrolof2,3-
b]pyridin-5-yl}-1H-pyrazol-4-
yl)pyrimidin-2-ylamino)propan-
2-ol

B-5/B




HN CH3 WO 2009/ 016460 PCT/ |1 B2008/ 001952
Structure Method Structure Name |H NWR/MS (nfz +1) MtH

-129 Ex. No./

wohddloado H NVR (400 MHz, NEQ)) 6 ppm iN PCT/IB2008/001952
3({4[1(22d|fluoroethyl) - 2.26 (br. s., 2 H,
3.34 (br. s., 2 H), (1 prr?%ﬁo[s 2-b] pyridin-6-yl)-
4.57 - 4.75 (m 2 H), 6.12 - 6.49 (m 1 B-36/B H),
ExNo}" 65—d—+H—6-66 (b.. Sp ‘ c!tb
Methodt I+ PYT aZO0lsydenile] Py i mi d Q'g Nl;mere. L 'HNMRMS (m/z +1) MHH
yljamllgp)propdnenltnl 7 05—L =797 s, T 1,
8 éﬁc( 8. 38 |(s, 8. 44 (d, |1} Nib (4d¥iliz, MeoD): 5 8.203
395° NVR ( 9{0 C%l3-|l(2 N @\ 1@H80ed)s.050 (d, 1H), 7.92-
ppm 1. 216 " 0[2 S ]p n 5.3 ~N-916-(dH31), 78167813(d 1H),
B-6/83] ({4-F- (2 (%, Uisopayt B o2 1“’ o852 806 . 2
($, 3 H,(dNyethyl ethyl lydeSenide- maltarhyd)prdpaH 39T 4 2193 ) T 50,
s{, 2 H,N4 M6.(br. s. |2 H), B-37/B OH |1494(d,6H), 0814 s3H) M+H:
p_rrolo[B,Z%Lgrldln g-yl)-1 H 406.1
pyrazol - 4- $N "OHi di n-|2- 5.51 (t, 1 H), 650(d 1
Hy, 6.71 (d, 19N N yl }Jam no) propanenitri| ﬁfE»R %'ﬁ*
(400'MHz, DMSO): § 8.473
(d, 1 H, 7.81 %1 H (23& 1-081- |s(>;go vz é é H) 80528037 (d,
H) Hic d,/1)H) . HN I-14-p rroN[zd-\I 1 HNM Mdz 1H), 6.763 (s,
B-7/B C| N- -\ 3-|blpytidinb-y()2H-hyrehobk y - J!H)16 2@)(s 6praﬁ81-4 614 (m,
2 ! ) H) gh c%l gpidin- ylamlno)propan 1H), 3673 (s, 1H), 3.141 =2.901 (m,
d{ met hyl et hy -1 0 2 H, 3 gfiest (d, 3H). 1.617-1601
4,43 - 4 68 (g‘n % B389/B F b oo s v o5
p/rrc A-b]lpyridin-g-yl)-1 H H, 554 (t, 1 H,
6 ('5'1 1 H, y H pyrazol -4-yl] pyr| TH AIMR-(2D0 Mbiz \BeOH) 5 ppm
(f, H) (25&1_ (sgpropl,l Mo/ [qgo (br.s., 3H)1 .60 (d, 6 H) 2.50 (s,
8BY }am no) pr op i | & methylimitlab 2(§pyrlrﬂJd|h'-|) 2@%‘*’ )3°$6(brrn 5 }]I)H)
H, 8.13 3 | 8y59H-ptazol-yHipyrimiRt @91 . 85 e i
lam r
N ON H3 NNg/R 400 NRYY/2MiepPreRMZCRM d) 8@5)(@11 4(brs 1H)9.16
(g, 3 H, ELS’Q d, 6 H|, N (29 -1- [(4-{3-(t[r&-aIMI)WBH5393
FE GHS (di N ‘ot hoxy|) -pyridin-3-yl]- 3.28 - 3.40
( T] 1 B-39/B
1 -4- H), 3.99 (td, [hyRMr $boRMPiz, MeOH) 5 ppm
( Josy1-{4arB-ian- 2- yI ) anfiose bRsOPANT-60 (d, 6 H) 2.44 (s,
4 , dlmetpﬂllmld@osg ( 1 2-!-{))34 ,3 H9 28@(br. s., 1 H)
B-9/B ( a]py7| -6- -isopr pyI- DP 421{@6 (br.s., 1 H) 4.57
1 1H-pyrazol-4-yl)pyrimidin-2- m, ) '(d, 1 H)8.15 (d, 1
ylamino)propan-2-ol 842 (s, 1H)8.67 (br.s., 1 H) 8.78
(br. s., 1 H). M+H: 409
1H NMR (300 MHz, MeOH) & ppm
(2S)-1-(4-(1-isopropyl-3-(5- 0.95 (br. s., 3H) 1.62 (d, 6 H) 2.94 (br.
methyl-5H-pyrrolo[2,3- s.,, 1H)3.08 (br.s., 1H)3.69 (br. s., 1
B-10/B b]pyrazin-3-yl)-1H-pyrazol-4- [H) 3.84 (s, 3H) 4.61-4.75 (m, 1 H)
yl)pyrimidin-2-ylamino)propan- |6.68 (d, 1 H) 6.83 (d, 1 H) 7.78 (d, 1
2-ol H) 8.11 (d, 1 H) 8.33 (br. s., 1 H) 8.69
(br. s., 1 H). M+H: 393
1H NMR (400 MHz, CHLOROFORM-
d) 5 ppm 1.15 (d, 3 H) 1.63 (d, 6 H)
(2S)-1-(4-(3-(3-chloro-1H-
pyrolo[2.3-blpyridin-5-yl)-1- | 3-24-3.35 (m, 1H) 3.41 (dd, 1 H)
B-11/B isopropyl-1H-pyrazol-4- -SSQiESd(rr: l1-|)H4)'264;3 4(.(?91([_'0), _1/ 3H1) ?d3z
g'_)oply“m'd'"'z'y'am'“°)p'°pa“' H) 8.03 (s, 1 H) 8.07 (d, 1 H) 8.22 (s,
1 H) 8.58 (d, 1 H) 8.80 (s, 1 H). M+H
412.2




MrH 420.2 HI CH3 HNNNF
4-[1-(difluoronmethyl)-3-(3- 1 H NMR (400 MHz, DMSO- d6)

WO 2006dbd | 11111/ <F 2.25 (s, 3 H, 6.38 (d, 1 ph1/1k2066001952
(s, 2 B-40/B CH3 b]pyridi yridi mn-55-yi)- |
o-pyrazol 4 H), 7.29 (s, 1 H%5-7.93 (t, 1 H, 8.10 (d,
yI]pyrlmdanam'neyrlH) 813(d I H, 8.28 (d,
1 Qo _C£Q [ 1 LN e I | AL [ o N L] 212 N
E-N I/, U U0 I\l o) J.II}, L L =T 1|v A ML An X -Taav
M’;thc‘,’ﬁhz WO 20Q9/,016460 PCT/| Bzoosfﬁfjg“i‘g& -13p EX1.H M,L,S (i +1) o
% LT UCLUT € I\IaIIE l_l I\IIVI'VIVD h 40 MH CHLOROFORM
HEPN NI O N ]):LCNI\/R (400 I\/Hz ACETC]\II TR LE&S%M 230 3t 158 (0,610
(R9) 4- 3y (6- ani no- 523)@* @'11&7 A (652 11334 - 3.49 (m, 2 H) 3.64 -
5.12/83] 18 1 CH3 N__ngr 30 'n- 3ayds Xm, -+ Blb6 - 4.07 (m, 1 H) 4.50
3|27 (bW A H, 3 5%’5 )&,ﬁﬁg"dl |am?ln);!‘r@pan BM%‘(ian 47527(? 11H}_)l)573987(t( 1
- S S,
(difluoro ) 1|_‘|5pr( Hﬁg’aog’(dn?msn (s, 1 H). M+H:
(br. s., 2 iy, .8 N 80.4
vy} pyrimdin- ')-\/I}Og_nj_n_g n-(br s 13?4)1 6.61
(4, 1 7x18%Fs, 1 1Y 2-01 H), 7.40 (t,|18NNR (400.\88, CHLOROFORM-
(f, (7 (d, HN |losH)-@-@mddyib3iH- 1 H)d)sw%s‘wzs 0 H), 8.54 (d, 1
B.13pHP \1 HZN r N N [Mpdelof3- b]dyhdmma)(woo 3(" ;g’oao‘} ﬁ) L ?do}
ACETONI TRI (ZS) -1- ({ %?L{)Q)pyrld@ -26 pprrh 8 (t, 1 H), 4.02 (s,
H, 1.52 ( ,N/%\NH)\:/CHCI—G YERPHSPRAPEA di n- 5- alh))-alss @, 1 H), 3.25 - 3.48
3[45 (m 2 , 3.63 (br|. 1 H), B-42/8(hn 2H) 117(d,3H).M+H:350.2
I sopropyl -1 Hpyrazol - 4- 3 77 (br. 5., T FIH.NMR (385 MHz, CHLOROFORM-
( 5. vyl ] pyri m di n-2-yl }@ns spem Prsqpada-1 H), 8.53 (d, 1
), 8.12{cpt H} 8.02-8.10 (m, 2 H),
( (25%1-(4-(L 2D ainube B @36(2 ‘b“) L8 @1 1 baa
B 14/BH B~(1HBpybdo[£, SblpydidinA NH q%]'y T H
- ), 5.47 (t, 1 H), 4.56
3 M)-1H-pyrazpi-441) m'@'f}zﬂgbxh&l >3 (br. s., 1 H), 3.86 - 4.04
Ht A" NRRPA BRSO d6)  |gor PR H)N:36( 350 (br. m, 1 H),
6 . S., 2 H, 7.77 [B-2433.B @, 1 H), 1.16(d, 3 H).
(g Y- 1 Hpyrazol -A(d,M""I""'ER%Z 794
- 1HNMRA{4 (CHLOROFORM-
(1 ; d!f!u_8.1f5(_d, 1,&%6 1Jr l-tZ1H)852(d1
%5-5-[1‘-(?-k(§‘-m@thﬁ«%t5‘r§ 8.1 ), 8.06 (d, 1 H), 7.99
( 3N methyl)-3-(1H-pyrrolo[2,3- | (s, 1 H), 7.36 (dd, 1 H), 6.55 (dd, 1 H),
B-15/B blpyridin-5-yl)-1H-pyrazol-4- 6.44 (d, 1 H), 546 (t, 1 H),4.79 (d, 2
yl)pyrimidin-2-ylamino)propan- |H), 4.47 (d, 2 H), 4.42 (s, 2 H), 3.89 -
2-0l 4.03 (br. m, 1 H), 3.36 - 3.50 (br. m, 1
H), 3.26 - 3.36 (m, 1 H), 1.38 (s, 3 H),
1.17 (d, 3 H). M+H: 420.0
1H NMR (400 MHz, ACETONITRILE-
d3) 5 ppm 8.12 (d, 1 H), 8.07 (s, 1 H),
4-[3-(6-amino-5- 7.82 (s, 1 H), 7.18 (d, 1 H), 6.58 (d, 1
B-16/B methoxypyridin-3-yl)-1- H), 5.74 (br. s., 1 H), 5.14 (br. s., 2 H),
: isopropyl-1H-pyrazol-4-yl]-N-  |[4.41 - 4.63 (m, 1 H), 3.79 (s, 3 H),
cyclopropylpyrimidin-2-amine  |2.54 - 2.73 (m, 1 H), 1.52 (d, 6 H),
0.58 - 0.71 (m, 2 H), 0.30 - 0.51 (m, 2
H). M+H: 366.2
1H NMR (400 MHz, CHLOROFORM-
(25)-1-({4-[3-(3-chloro-1H- ﬁa)) Ytk (3 '218+(|t))r'as1'b1(: ) SH?78(?),61
pyrrolo[2,3-b]pyridin-5-yl)-1- (s '1 'H) 7 :'33 (d '1 'H) 6 1’13 (d ’1 'H)
B-17/B (3,3-difluorocyclobutyl)-1H- 5 53 (br' t 1 H)'4 61 ’_4'91 (rr'1 1 H,)
pyrazol-4-yllpyrimidin-2- 4.34 (br. s, 1 H), 3.97 (br.s., 1 H),
yl}amino)propan-2-ol 3.05- 3.48 (m, 6 H), 1.16 (d. 3 H).
|M+H: 460.0




N(C NH2 H N N 1H NWR (400 MHz, CHLOROFORM CH3 N\ F
3-({4-[1-(difluoronmethyl)-3-(3- d) 6 ppm2.34 (d, 3

wdioo9dicado (br. s., 2 N nethyl-1H pyrrol o[ 2, 3-p¢h1B28esfd1952
(br. s., 2 H, 5.58 (t, 1H)1 B-44/B F
b] pyri di n-5-yl)-1H pyrazol -212%5. 57 (d, 1 H), 7.30 (dd,
1I—|), 7.15 (s, 1 N Nyl]pyrlmd|n2yl}amno) H) ,
49 /£ o] 1 LN Q 10 [ B T I\ nr Aananant + |l o (o
EXNO? LZ \u, J.II}, O. L0 \u, J.Ill,s t PT O ul\.,lrrtluuu\
Method | H) . 8. 4%tr{ngur.e_l H)’ 8.196 (d, "}, ’? HN M-H. . ’%%;&wé'm +1) M+H
INT KN |\|Nu-|o THN ERMTI—<
2tam n 4(2{[(28)2 d)6ppm119(d 3H) 1.55
(d, 6, hydroxypropyl] 3.19 - 3.6 R (80)Hz, CHLOROFORM-
3/ 88 240 [ 1, B- 45/ [Bsantmpkpinias.ci n- RIS (4 1012011,
4153 (s , 208 (|bethyigyridin-2yiH)-2.2- N i g4 % LH .78(br.s.,1H(),
B-18/B4 pyrazpl -3- 5. 68" (br. §I'{'“°'°fth 1H- %Wéad 1kdk.s.. ZH)L 8,52 (td, 2 H), 3.90 -
y ]pyr| N3- oI (br s. yip ”ml—ﬂ'"' “Wlamizo)proRang4 o6 fy, 1224) k)17 - 3.53 (m, 2 H),
7 H. 370.2 H)\' ~CQH&3I9WHP H). 1.23 (d, 3 H). M+H:
2309/ 01 IBZOOS/ 001952 -131 Ex. NO®2 Structure
Met hod Struc Hil € Narre(;LHNl\/R/l\/B(rﬂz +1) MtH N NN 1 H
(400 VHz, &HLOROFCH CH3 d) 6 ppm 2.9 (br. s., 2
R 3.60 (br. bk . 3-({|4-[1-(2, 2-difl uor oatnmR) 403 ME, SHLOROFORM-
: SO Hsasnem, 5 aansns na e
o) - - I'I' In- , O. S, , .
B-19/Bm"tho yP 3yl)-1 g;))l W% ?21 (Q‘tﬁHﬂB d1H)544(t1H)
6| 5 N N pyrdg nmd| S di 2" 3.58 (br. s., 2 H),
7153 (m 1 8. 04 (ﬁ, yI m )propéhle&llﬁlg'| no) p@p %nt t-lf h ES:?(d 6 H, partially
8/19 (d, 1 ) 5 . s., 1 8.41 |idbéc sqbyluatd)) M+H: 391.2
MrH:  386.2 FZNAN CH3 1H NI\/R (400 M—|z ACHTONI TRI LE—
C - 3- (6-arm no-5- d3) 6 ppml 56 (s, 6
2 thyl py“ d| n- 3-y 1- (|2H NmRg4p0 CHLOROFORM
s H) |hyd9 depGppm812 , 1H), 7.94-7.99 (m,
I’ rolo rgilrj_i )1 a 6(d1H) 60(d1H)556
B-208h t hEl s ¥ 5 ?br 1H), 4.43 -
H N pwrl“c&zp -4-yl] IOB/r ﬁlﬂfﬁasb'bsw(m 4 H),
6 n 1 YITARinG ymopgherifyile 3. 11 (t 2 H), 2.66 (t, 2 H), 1.59 (d, 6
y: ille 8.06 (br. s., 1 [H-M8:352(d,
. )L MeH 393 2 H N IN
1H NMR (400 MHz, CHLOROFORM-
, d) 5 ppm 8.12 (d, 1 H), 7.94 - 7.99 (m,
3-({4-[1-(2,2-difluoroethyl)-3-(3-
B-21/B fluoro-1H-pyrrolo[2,3-b]pyridin- sz)f :‘LG (g’ 113Ht))’ 6'601(?_; L 4H3'35'56
- 5'y|)'1H'pyraZOIA‘y[]pynmldln- (4g6’(m 1)!H) 31(50r_33,7g (r?rvl 4H)-
n | 2-yltamino)propanenitrile 3.11 (t, 2 H), 2.66 (t, 2 H), 1.59 (d, 6
H). M+H: 413.2
1H NMR (400 MHz, CHLOROFORM-
3-({4-[3-(2,3-dihydro-1H- d/MeOD-d4) & ppm 7.98 (s, 1 H), 7.96
pyrrolo[2,3-b]pyridin-5-yl)-1-(2- |(d, 1 H), 7.75 (s, 1 H), 7.29 (d, 1 H,
B-22/B hydroxy-1,1-dimethylethyl)-1H- | partially obscured by Chiloroform),
pyrazol-4-yl]pyrimidin-2- 6.47 (d, 1 H), 3.69 (s, 2 H), 3.56 {t, 2
N | Yl}amino)propanenitrile H), 3.48 (t, 2 H), 2.98 (t, 2 H), 2.50 (t,
2 H), 1.49 (s, 6 H). M+H: 405.2
1H NMR (400 MHz, CHLOROFORM-
d) 5 ppm 8.73 (br. s., 1 H), 8.42 (d, 1
3-({4-[1-(2-hydroxy-1,1-
dimethylethyl)-3-(3-methyl-1H- |1 813 (s, 1H). gob(d. 1 t'j)' 8.06
B-23/B pyrrolo[2,3-b]pyridin-5-yl)-1H- 55215 7 3(39'1 A 3( LS
pyrazol-4-yllpyrimidin-2- (br. rr(1,,2 H)),'2.'53 ((tfr'. s., ; H), 2.33 (s,
N |ylamino)propanenitile 3 H), 1.68 (s, 6 H, partially-obscured
by water). M+H: 417.2




1H NMR (400 MHz, ACETON TRI LE-
d3) 6 ppm 1.59 (_s, ;3
waolbfobegueet hyl ) am no] pyri m di n-

6 H,

3.19 - 3.71

(m 3 H

N CH3 2-[4-{2-[(2, 2-
" NH3

3. 77p€'51B2808/001952

H), 5.32 - 6.10 (m B-48/B off 4-yl}-3-(1
Hpyrrolo[2,3- 2 H), 6.49 (d¥’"1 H), 6.60 (d, 1 H),
b]pyr|d|n5y|) 1H-pyrazo| 1-y|]- 7.40 (dd, 1H)

EN/ UU' 816 \ITZII}, T\ll\ll Slll.lly':pru IIJ.UI 323

Method B. 1 H) . sBuddre(br. s. .| 1 H) , %f&f ~ bﬂa S 't NS m/z +1) M+H

'0433({4

412 F WN\,HSJ

H

2- hydroxy-1, 1- d3) 6 ppml 59
S.} 2 CH3-(edixehlvyd-ethyl ) - 3-
3”38 (br

e

(p pyrglo[2, 32’]"”)"'” BIAIPB | }) 8.04 - 8.08 (m, 2 H), 7.95 (d, 1 H),
B-24/Brp titroxy, in-3-yl)-1 f;z |y;1 thy'eg‘ypﬁm' 3.0840, § 8), 6.46 (d, 1H), 3.74 (s, 2
H, 5.88 (pr>y HO pyr az& tl,,,gl di n-|2, 388 (br.k., B{H), 2.35 (br. s., 2 H),
6| 70 (d, 1lHL 747 155 (s, 6 H)
y}amno)prd‘parﬁbnl I‘I|€ H), 8.17(d, 1H), 8.23 (s, 1
H, 8.27 T 135 (s, 1 A). MFrH [394.2 HN-"
\|~-N HN N 1 Ril\/R (4CO VHz , ACETCJ\II TRI LJEH NNRGH® MHz, CHLOROFORM-
3t ropy! - -(i({HU ?%‘ | ( pm 1. 59) m%2+é(9r;s F:)H7)3§/42(7|-})
B-25/Ba 7 5 N—< Py pyﬁr@lp Ta: gjﬁ:ﬁ S )-1h§j' %2 d, 1 H), 5.5 (t, 1
) : - in-2 J 258 (br. s., 2 H),
pyr azol ]‘j\yrl m le ramo &]:pa(nbnitrn& H) , 655@; dyl1.671(s, 6 H). M+H:
H, 6.56 ( NN Yam no) - propaneni trfi4ba2 H), 7. 40
(dd, 1 H '?‘92”814(r2YIH) 8.18 (Is, 1 H). 8.38
! {oupRiE N oﬂgs.zgrgfhgﬁ@m HLOROFORM.
20°(m, 3 H), 8.12 (d,
B-26/BE| goe Metgzggmmolzyﬂ"'(%’;ﬁ“ ;fl-)H:]- 7698 (sl 1IH 5678(0 6.38 (m, 2
- (B, 586 lyl ) td, 2 H), 3.53
, gyéiit |de EJEE}Y'W '"E Bot,/sB 2 EHR.55 (br. s., 2 H), 2.25 (s,
1 _ 9 59 (Spt 13|_|:0 215 SSQI_H ). M+H: 427.2
( N7y am no, Propanent e A MiE ACETONTRILE-
H ’ S, 1 H N/ 8. 25d§)‘% rﬁg (br.s., 1 H), 8.37 (d, 1
8| V), e:fg& PH), 8.14 (d, 1 H), 8.07
. ﬁ?fi’%} PR _@352 (d. 1 HB2.4@dd, 1 H), 6.65 (br. ., 1
=N, Htponautas i . NREREErf1p, 20 4 119249
+ -pyrazol-4-yllpyrimidin-2- | {1y 5 53 (br. 5., 2 H), 1.68 (br. s., 2 H),
amine 1.29 (br. s., 2 H), 0.94 - 1.03 (m, 4 H).
M+H: 529.2
1H NMR (400 MHz, ACETONITRILE-
3-(4-{1-(22dluorosthy)-3-(6- | )7 BP0 B 85T D,
B-28/B methylpyridin-3-yl)-1H-pyrazol- | |y ‘6 63 (br 4, 1 H), 6.28 (tt, 1 H),
4|' yllpyrimidin-2- i 5.90 (br. t, 1 H), 4.60 (td, 2 H), 3.39
ylfamino)propanenitrile (br. s., 2 H), 2.54 (s, 3 H), 2.46 (br. s.,
2 H). M+H: 370.2
1H NMR (400 MHz, CHLOROFORM-
(oo d) & ppm 8.87 (br. s., 1 H), 8.37 (d, 1
fflﬂsu)olo(ghg)(ga o H), 8.14 (s, 1 H), 8.02 (d, 1 H), 7.31
B-29/B pyrrolo[2,3-b]pyridin-4-yl)-1H- (dd, 1 H), 7.23 (d, 1 H), 6.04 - 6:45 (m,

pyrazol-4-ylJpyrimidin-2-
yl}amino)propan-2-ol

3 H), 5.41 (t, 1 H), 4.60 (td, 2 H), 4.07
(br.’s., 1 H), 3.86 - 4.01 (m, 1 H), 3.36
-3.49(m, 1H), 3.25 (br. s., 1 H), 1.18
(d, 3 H). M+H: 400.2




HZN N H3C 1 / N CH3 1 H NWVR (400 WMHz, ACETON TRILE- N~
3-({4-[3-(5-acetyl -6- d3) 6 ppm 1.53 (d, 6 H), 2.48
wd 20098140 B-52/B 0 CH3 2.55 (br. s., 2 H), 3pdB182008/001952

s., 2 H, | 3 1H pyrazol - 4yliél)yr|md|n - 4.56 (spt,

1H, 587 (t, 1 H, 6.70 (dl N/ N -

yI)amno)propanenltrlle H, 813 - 8.18 (m 2 H), 8.27
= NOIJA.. \|I: ::), 8 A1 J\d, 1S'L‘:'L-t !‘\;/!_._u 391 ’) Llr\l LI 1LI
Methoi}';r/R (400 Nz ACETONI THI LE- N E°d3) 6 ppm 41‘%/[(1.9(m/z+1) M+H

6TH 2340 s, 2%

31{[4-(1-isop | -3-pyridin-3- H, 3.36 2

H] , 58 (spt,/1 H, B53/BCH3yl-1

H{ pser ajol - g-y¥) pyrinmidijpn-2- 5.88 (br. s., R(4 QZHC%L%ROFPEM'

(d, .38yl ] am n@}4-Gpainesi tril e ,75 )1 H. 5(22 (br)t
B-30/87 { 91y 8.16 (d, b ttT1ypyrazN2N')8t SH)de;'br ) 3.87 (s, 3 H),

(d, 8l 75 (br. s.|o- IOV"’;' % @‘E'“z 3l cCHBCEIBO(tZH),LSB(s,Q

CH3 o NN 1H |\||\/R ORl\partially obscured by water). M+H:

41[ 3- ( 6- ali ngk 5-_.d) @apms 11 (d, 1 H, B%% (s, 1

H) , H2 /\t/hoxypyrldln 3-yl)- ert- 7.85 (d,

1|H), 7.12.(d, 1 4 6./57 (d, 1 butyl-1

Hi pyrazol - 4-yl P&sN-(2,2-| H), 5.72 - 6.14 (m 1 H), 5.24

(t, 1 H, N ol fl udroet hyl ) pyrim d| N- AHANVR(@00MHEZBCHLOROFORM-

(5.2 "8% (s, 3 H)|3-(4[37@-aning6g3 dZBH’[T‘STB(G'ﬂ H), 8.03 (s, 1 H),

(& oﬁ_ 3 4042 N ethng_iﬁz ir2 |) ilr Qgt(d 1H), 5.47 -5.70
B-31/B} 1! opri -pyrazol 498 (br. s., 2H) 4.49 -

Mz, 6 ppm NN'yﬁ i 474(m1H)388(s 3H),3.71(q, 2

( ZP?) -2-1 =am nopy/y“my imhofpropdndnittid (d, [H),H)70 82 44160 (d, 6 H, partially

(¢, 1 H, 43\% B-55/B A yl) - 3-( 3- [®bdcaredbylwater). M+H 380.2

Hi pyr 0 . 8.13(d, 1 H, 804 (d, 1 H, 7.75

b] pyri di n- pyr azol - 1- (d 1 H, 7.64 (br. s.,

2 9 ]prog 7 (5<; , 4.00 HMHAMRA4(OMHZCHLOROFORM-

H . NN A oen NriZo. ClelB5 AN 1B (41 H), 8.04 (5, 1 H),
8-32/8N DVBO: 06) [Gipsmyoisiovknd i (6 égfgxsﬂ% BETA(E ) 621 1

8 n 8.09 (d,|yyigidiF266 (d, 1 ﬁ‘é Yomr e o7 0

0] -3-yl /1- yI}.anlno)Prom@erclwle 1 H),H) rm+H 402.2
s|, 2 HN NY¥cy¢l oprlopyl -1 H pyrazol - 4- 6. 43 (d, 1
:{’ 2. ?g (s, 2 HLF 3. 79 (td, 1 N YITPYTT] MR #coMP-"ACETONITRILE-

'3-({%-'[3%8@&%-6-2 H.

methoxypyrazin-2-yl)-1-(2,2-
difluoroethyl)-1H-pyrazol-4-
yl)pyrimidin-2-
yl}amino)propanenitrile

d3) & ppm 9.73 (br. s., 1 H), 8.37 (d, 1
H), 8.22 (s, 1 H), 8.10 (d, 1 H), 8.08
(d, 1 H), 7.35 - 7.46 (m, 1 H), 6.54 (d,
1 H), 6.51 (dd, 1 H), 6.30 (tt, 1 H),
5.91 (br. t, 1 H), 4.62 (td, 2 H), 3.39
(br. s., 2 H), 2.40 (br. s., 2 H). M+H:
395.2

B-34/B

2-[3-(3-chloro-1H-pyrrolo[2,3-
b]pyridin-5-yl)-4-(2-{[(2S)-2-
hydroxypropylJamino}pyrimidin-
4-yl}-1H-pyrazol-1-yl]-2-
methylpropanenitrile

1H NMR (400 MHz, CHLOROFORM-
d) 6 ppm 8.81 (br. s., 1 H), 8.58 (d, 1
H), 8.27 (s, 1 H), 8.22 (d, 1 H), 8.12
(d. 1 H),7.33(d, 1 H),6.46 (d, 1 H),
5.45 (br.s., 1 H), 3.95 (br. s., 1 H),
3.42 (br.s., 1 H),3.18 - 3.36 (br. m, 1
H), 2.12 (s, 6 H), 1.15 (br. d, 3 H).
M+H: 437.2

B-35/B

(2S)-1-({4-[1-(2,2-
difluoroethyl}-3-(1-methyl-1H-
pyrrolo[3,2-b]pyridin-6-yl)-1H-
pyrazol-4-yl]pyrimidin-2-
yl}amino)propan-2-ol

1H NMR (400 MHz, MeOD) & ppm
0.88 (br.s., 3H), 2.91 (br.s., 1 H),
3.10 (br.s., 1 H), 3.31 (br. s., 2 H),
3.67 (br.s., 1 H), 3.86 (s, 3 H), 4.69 {t,
2H),6.32 (t, 1 H), 6.62 (br. s., 2 H),
7.57 (d, 1 H), 8.05 (s, 1 H), 8.09 (d, 1
H), 8.36 (s, 1 H), 8.46 (s, 1 H). M+H:
415




0.

94 -

1.05(m 2 H. MH 324.2 NNHZ OH3 NN~ 1 H
NVR (400 WHz, DVMSO-d6) 6 ppm 3-({4-[3-(6-am no-5-

w@2080f{dko s., | H, 8.17 (d, 1 H, 7.65 HN pcT/1B2008/001952
nethoxypyridinByI)-l- (s, 1H) 7.29 (br. s., 1 H),
7.09 (br. s., B-57/B 2 N cy®%propyl - 1H pyrazol - 4- 1
H, 6.58 (d, 1 H, 585 (s, 2 H, 3.80 ~N
oY ey et—2—y+anthe) i*"'tft 375 (J::, 3=H)-;
weneB| 38 - 3. 49, L0 Propandni tril S5FYE 2 53 2 oy o1 o
—Hj ORI I6 2 H— 0 98—1+ 65— — Vit
009/ 016460 RCT/1B2008/ 001952 -133 Ex. No. /
ure Nanme 1H NVR/ M5 1amvRr ddo)mHYkOD) 5 ppm

Wiz 11 VBRI Ry
rHiPyroicts, 2-BidyridRle L ipr
[3H-pyrazoBt-yiptrimigin-21  H
yl}agjrwgmroeqj\,enit]jeFD, B
zol-1- 1 7.27 (s,
- met hyl pr opan- 1- ol
26 (s N3 H) 1.5

é@S pp

PIR26 Kor.ok3 H), 3.34 (br. s., 2 H),

45§ 4.7 H)612 649(m1
mr%%

6 8 (br.s., 1 H),
“1H), 8.13 (d, 1
3B(s 1H) 844(d 1 H). M+H:
13954) 6. 47
H 5.14 (t,
5 (Q1 6 I—l)

g |m 1bylethy§ -3-(1-mebyl; OH-B

| 1 HNI\/R(4OO VHz
, 8 54 (s, 1 H),
pg-hydeixyi4,8- vyl )

1 m -

Y- 4

DVBO- d6) 6
f}i MR (400 MHz, CHLOROFORM-

( H), 246 (br.s., 2

&@‘mfﬁ yﬁ) 3.83 (s, 3 H),

1 (br.s., 2 H), 4.16 (br. s., 1 H),
B.54 lpr 1. H)S6.50 (d, 1 H), 6.71 (d. 1

2 pyr
-yl|pyrimidin2:
, 6. bfopangnitrie L H) @798( éH) B81 (s, 1H),8.08
, 3.791 (2, 2- dlfluorcethylgﬁ;rlmdln 2- @18*% Afs 1), 8.5 (. 1 H).
, 3.62N- 38 (m 1 H), amne 3.44 - 365
H——+1 121(Nm2N'\=HH) ~5-96 ;01&\..,2.., _
—1- —t
MrH. /3 /Fa-{ —~\ 1 HRNW (300 Mz, DVBO d6) 6
ppm Y, (3-chloro-3 Hpyrrolof 2, 3- 1219&N(RS(4001/|Hzl)CHL0R0F0RM-
8 43, \8.36 (s;|3tis- [1|-}¢2h 20%1 - 6ppm246(t|)_lr)s4428H)4%g? brzs,
M i | e m
B-38/Bg 8%” di 71 Llsé’pfégg%s b?r yl))ﬁ,ﬁ% (g gg:'%g 6.41(m, 1 H),
( -4 DY L) Tf) i ' 1];75|$g1H)736(d1
1 H), 6IN(s, 2 H) 6. 44atfho)prbp mtnleN 4. 94 8 (s, 1 H), 8.13
1|H. 1.53 (d. 6 H. NkH 354 H I\I-I\V\(CH'IBI)BSQ-I(dNW M+H: 409
(BOO MHziN-DWESd6) 6 piim
HaN_ _N
x .
. | N ohe 1H NMR (400 MHz, CHLOROFORM-
\ . d) & ppm 1.21 (d, 3 H), 1.58 (d, 6 H),
P ~ N_< (2S)-1-{(4-{3{6-amino-5- 1 3 5573 40(m, 1 H), 340 - 3.58 (m, 1
F F CH;, (d!ﬂuorqmethoxy)-pyrld|n-3-yI]- H), 3.99 (id, 1 H), 4.55 (spt, Hz, 1 H)
B-39/B L 1-isopropyl-1H-pyrazol-4- 4.85 (s, 2 H), 5.46 (t, 1 H), 6.55 (t, 1
N A yl}pyrimidin-2-yi)amino]propan- H.), 6.5’2 (d. 1 H), 7.56 (s, 1 H), 7'é5
o 2ol (s, 1 H), 8.12 (d, 1 H), 8.24 (d, 1 H).
M+H: 420.2
. 1H NMR (400 MHz, DMSO-d6) & ppm
‘;3;](""_1"’4"_'°Trit|2{gﬁ'(3' 2.25 (s, 3 H), 6.38 (d, 1 H), 6.60 (s, 2
B-40/B y-iH-py ’ H), 7.29 (s, 1 H), 7.93 (t, 1 H), 8.10 (d,
blpyridin-5-yl)-1H-pyrazol-4- | 47y "g"4374 1'}1) '8.28'(d, 1 H), 8.68
yllpyrimidin-2-amine (s, 1H), 11.46 (s, 1 H). M+H: 342.0




/' \ (2S) 1 ({4-[3 (3 chloro-1 H 12.08 (s, 1 H), 8.45
(d, 1 H), 8.16 (d, 1 SN

WOy ab®, 3-b] pyridin-5-yl)-1- H), 8.03 (d, lpd¥/1B26es/d1952
(d, 1 H), 7.49 B-61/B N--- (d, 1 H), 7.13 (d, 1 H),

6.70 (d, 1 H), Nethyl-1 H p}iazol -4 yI]pyrinidin-
4.27 (q, 2 H), 2.76 - 3.06 (m 2 H 2.31 OB
;)'!}amnc}srcmn,’}"' = ,_..,t. 0—{(t= 0
Ex. No./ | rictur
Method\ _’\’fman)' S QWH 398 H 9,:' meE:H3 N- 1 C LH'T\'IIIJ%(m/z+1)M+H
CPUU— W12, \DIVEOUU0) 6 pplll 1o
M[1-i's yl - 3-(3-metlhyl -1 H 11.43 (s, . 8.47
(6, 1 (d, 1 B-62/B HN pyrrol 0[2,1§
(400 CETONITRILE-
n- 5- ), 8. 1_1(2%21 ({4[3"%-am|§o£’8 (d’d3j; ,10 ), 3.18 (br. 5., 1
ﬂyﬁ mi di ogpkifiesfip1- 2 H) 7) be. S, 1i|) 352 (br.s., 1H),

B-41/B . 1 H,r 4. ':(hlﬂuordme'myl)-ﬁhﬁpyra_zoll-{)- 329 @73 As5.13br. s., 2 H), 5.82
N ITY82 (d, 6 H). Nelgyrinidm-Keppolrpan ¢ "5 1 ED 7(<1831(dH>17H1)6 L
_0 ,
00 M-z DVBO-d6) 6 pgfith-N 4-[ 3- (3-chl o.“%gl 45151 H). Wit 3620
pyrrolo[ 2,3 12. 19(d 1 H, 9.21 (d, 1

12 (Myod ), 8.68 (s, 1 H), 847 (d, 1 BGS/B
y

]
<
o=
an

(6]

.

P

p

o

D

b

V) pyhl et “Nd yH—tptpetteati—=4 yH—HN—E
pyra -yl ] pyrimdijn-2 H), 8.25 (d, H), 8.08 (d,

11H), N N amne (d, [1 H, 6.83 (d, 1 H, 4.59 -

éj?G (m N, B%32|- 3.51 (m 2 AH RMRK400Hz, ACETONITRILE-
, 2.15 2.3 (M \4 H). (e85,

2
I_
H, 3
FHEBEE 2 N NHy SO ppm 107 (d, 3 H), 152 (d, 6 H),
PCT/ | 3008/ anneysnidn-unEx. N

2009/ 01 . %‘tsr(l,ﬁ‘ @) 63 (br. s., 1 H)
B-42/B f -DyraZol-4- st1H 5.54

Met hod ture Name "|G0iviirly ){}Cmg)pr*ﬂa)'l- %#é (b s., F1)H) 6)66(d

H NWVR (4 MHz, DMSO d@p-ob ppm ™ _" 12. 141 ,801- 5(m 2H)852(s2

9ol 04 (d, MwH), 8.73 (s, 1 H) M+H: 355.2

SChIorogc-(l-pi peridin-4-yl-4- H, 8.67|(d, 1 H),

8| 63 (H§)¢~ H) 84SBE4B pyrimdin-4-yl -1

I‘IpylcﬁLUI;\‘o y=—C—t 80651+ H)-1T7+75(ci—=%

pyrrolo[2,~-b]pyr|d|ne745(dd, 1 H),

" \N 3.44 (d, 2 H), 04 DMSOd66 -

B3-(3-ciitbro-1MMyriolo@B0. |2 @ %10 ooty

E’%ﬁgﬁ%ﬁ%ﬁ%&gg) A (t 1H) 8.08 (d, 1 H),
86 1 HPB8.46l(d, 1 H), 8.72 (s, 1

yllpyrimidin-2-amine ), 12.17 (br. s., 1 H). M+H: 362.0

. 1H NMR (400 MHz, CHLOROFORM-
3-({4-[1-(difluoromethyl)-3-(3- |d) 5 ppm 2.34 (d, 3H), 2.51 (br. s., 2
methyl-1H-pyrrolo[2,3- H), 3.59 (br. s., 2 H), 5.58 (t, 1 H),
b]pyridin-5-yl}-1H-pyrazol-4- 6.57 (d, 1 H), 7.30 (dd, 1 H), 7.15 (s, 1
yl]pyrimidin-2-yl}amino)- H), 8.12(d, 1 H), 8.18 (d, 1 H), 8.41
propanenitrile (s, 1H),8.45(d, 1 H),8.96(d, 1H).
M+H: 395.2

B-44/B

1H NMR (400 MHz, CHLOROFORM-
2-amino-5-[4-(2-{[(2S)-2- d) d ppm 1.19 (d, 3 H), 1.55 (d, 6 H),
hydroxypropyl]- 3.19-3.60 (m, 3H), 3.88-4.08 (m, 1
amino}pyrimidin-4-yl)-1- H), 4.53 (spt, 1 H), 5.08 (br. s., 2 H),
isopropyl-1H-pyrazol-3- 5.68 (br.s., 1 H), 6.49 (d, 1 H), 7.16
yl]pyridin-3-ol (br.s., 1H),7.77 -7.94 (m, 2 H), 7.99
(br. s., 1 H). M+H: 370.2

B-45/B




B-65/B HN pyrrol o[ 2, 3-b] pyridin-5-yl)-1 H H),
N

8. 06

(d, 1 H), 8.03 (d, 1 H, 7.73
WOY§9AM466- Y| | pyri m di n-2-am ne (S 1 H), 6.43pCH1B2008/001952
H, 6.37 (d, 1 H, N162( . MtH 368.2 N NH2
CH3 CH3 CH3 1H NWR (400 MHz; %HL(PG:(PM NN CH3 d) 6
ppm 8. 72(br s., 1 H, 8.49 (br. s.,
[ O\ 1 | 8 é 8 Hm O 11 [ o
EX Noy‘_\_)} L T r l} y O. L L \ Y
Methodl H)’ 8 1%“(19{"’61 H) 8.001 1 H'fﬁlg trSl O[ 2 3 B 6@/@@%('"/2 +1) M+H
DI pyTTdiNrE o=y - £ HFpyrazoi—4= ) :
709 .s,,11-H),,66401(m.442(d(d1
11 H | ] Qyri m di n-2-yl }am no) propan | NCH3 2-o01
3(367- 3748 my_H ( 1 H, 2.32 (d, 2 H, 16*94MR3(4009/1H2|)CHL0R0F0RM-
15 NoHa' NH J= Ha(14B1-(Bfp-cindérdstny i 96 MR s ) 5
B-46/8( #00 : CH'—CRCE M '\myw‘d"w’ﬂpm 2. 064{1??% H) 55 (d, 1 H),
H), 2. 7\(( a 4-[1- (e ,nbo‘;f P di n- ; ), 8.04 (s, 1 H),
o[22 - 2132 (m 1 H), 2Y§3rorgeagnitg N (njs1g cH)H)aa%rs 1H), 8.41
-12.84 N1 H), \ / (3-chloro-1 H pyrrol[df2 H3M3H2g6.2
3[34 (m 1\H), 3.69 (d,| 2 H, B-67/B HN
bpyr|d|n 5- W), - 1H-pyrazo| 4y|] N(22d|fluoroethyl)
p/rln;q(]l_él- 03 (o, I H 4246 (tt, T H, 483 <d, ¢
l|" 2-a H, 5.48 (t|, 1 H), 5.83 (t, 1 {finmbudPuildacETONITRILE-
1l H), oF N 15%),, 8. |844{3s6-atkindH-, 8. 13 |3y ahpmkh. 5Bl)s, 6 H), 2.12 (s, 3 H),
8] 18 (d NBY\51 (d, mzthﬂ)yﬂdeIH@ 81 ({354 (tm..5,, 2 H), BI¥8 (d, 2 H) 3.74 (s,
B-47/BF CH3 NH 1 VR ( - -glmw 7(br s.,2H), 589 (br. s, 1
razol-4y -2- 7.22-7.72( 2H)
4t [ 3- (6nvaptno-5- 3. 57 ( );amln Y-pro e 3 72806%@ m’% ?(d TH) 5.18
H, metpoxy r|d|n3y 82(s 1 (& 13932
6] 20 (m B- 68/ B HZ" prrazol yI]-N—(22 6. 50
- ,714(br s.,lN
d orjpet yI) pyri ni dijn 7 31 (t, J!H R (F00381z-ACETONITRILE-
7 @AM N 2- -{ Sn pg1fg @H ), 3.19 - 3.71
1 Cd| uo I)am n epr 1 §,5.32-6.10 (m,
B-48/B o N '_JEl 660 (d, 1 H),
M 3 N- .u. 5 p;fréiblalmnﬂ H)57 RBY6 (m, 2 H),
2 H) , EZ%thflﬁeralm-bhoxypyrIBQBB;-‘BH 83+ (Brs, 1H),9.97
2 , 3.68 (g, 2 H), 3.85(brE-. 60 BI+H:414.2
( _4_\11!)-1!—L (Q Ql—h 4 11 - 4 18
( Ny pyrazol - 4- yI ] pyr| m di n-2- 4.46
( H), 5.47 (t, 1 1H NMR (400 MHz, ACETONITRILE-
3-({4-[1-(2-hydroxy-1,1- d3) & ppm 1.59 (s, 6 H), 2.46 (br. s., 2
dimethylethyl)-3-(5- H), 3.25 (br.s., 1 H), 3.38 (br. s., 2 H),
B-49/B methoxypyridin-3-yl)-1H- 3.76 (s, 2 H), 3.84 (s, 3 H), 5.88 (br.
pyrazol-4-yl]pyrimidin-2- s.,, 1H),6.70 (d, 1 H), 7.47 (br. s., 1
yl}amino)propanenitrile H), 8.17 (d, 1 H), 8.23 (s, 1 H), 8.27
(d, 1 H), 8.35 (s, 1 H). M+H: 394.2
1H NMR (400 MHz, ACETONITRILE-
. d3) 6 ppm 1.55 (d, 6 H), 2.38 (br. s., 2
3‘({4]“'2'53?%’°p¥'§"(;”'| 14 |H). 338 (br.'s., 2 H), 458 (quin, 1 H),
B-50/B pyrrolo[2,3-blpyridin-5-yI-1H- 158’ "'y '6'50 (dd, 1 H), 6.56 (d, 1
‘ pyrazol-4-yljpyrimidin-2- H), 7.40 (dd, 1 H), 7.92 - 8.14 (m, 2
yl}amino)-propanenitrile H). 8.18 (s, 1 H), 8.38 (d, 1 H), 9.69
(br.s., 1 H). M+H: 373.2
1H NMR (400 MHz, ACETONITRILE-
s 1-scpopy -Gty |$9)380m 1356, 20 b1
B-51/B 1H-pyrazolol3,4-blpyridin-5-yl)- | , 5974 "1 1), 5.84 (br. 5., 1 H), 6.64
1H-pyrazol-4-yllpyrimidin-2- | "4 \1y"8 43'(4 1 1), 8.20 (s, 1 H)
ylyamino)propanenitrile 8.25 (d, 1 H), 8.64 (d, 1 H), 11.17 (br.
s., 1 H). M+H: 388.2




N yl)am no) propanenitrile H),
1 H,7.84 (d,

"LI N1

6.58 (d, 1

H, 801 (s, 1 H),

H, 7.11 (d,
8.13 (d, 1

wdDoodoMN460 H WO 2009/ 016460 PCT/ | 82008/ 001952 peiidRob001952
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Structure Method Structure Name 'H NVR' M5 (m z
+1) MrH CH3 1 H NMWR (400 VHz 132CHL OROFORM

(6 amno 5 d)
HFa H

Sp

- 2,23 (m

’27’2

pm 2. 09 -
Ut

4 H, 3.57 N

Q’J [m ’)

Ex. N
Metho

o

4-yl) -

o Xa WA = |

of;_AH- ﬁfﬁ’ﬁg

_l—\w

Hy l\?ﬁmé?:ﬁs (m/z +1) M+H

B-52/B

T2 o o 8¢ A

3 10 (bhr

2 4.
€

N-

Q—X&}i[ 1-ter

1 H)

I A—S7F—B76+B

46 (m 1 H), 4. 77
t hyl ) - pyri m di n-2-
3{4H-(5- aC%MHSﬂe 7.10

a mo;Mnd yl)-1+ m
azog- -g| inz
y%%g\o)p p e tn’g

t - butyl 3 (3 mathy
6.72 (br B-71/

(s 2 1,
) NMPS (4TEOMHz, ACETONITRILE-

d uspp_r[m (d, 6 H), 2.48 (s, 3 H),

3 46 (br. s., 2 H),
ig%? i

87 (t, 1 H), 6.70 (d, 1
m2H)827(brs 1

4ang, 18). M+ 391.2
N(br S.,

B-53/B(

yrro-lr\Q[/Z/xN

59 B-72/13

[3 4- b]pyrldl

4-yl ] pyri m di
~M 18, 8.
pRopanen
. 4922
N-N CH3 3-(
9 H, 2. 65
3.11 (t,
h: bl pyr i

(s,

n-5-yl)- ,
n-2- s., 1 H, 7.2
30 (br. s., 1 H 8
|3t{[141(1-leopl‘d)>yl -38yrein-3( d
@mrazoLeH)pyr ifip-2VR
ylemnplprereeenilh y | -
(t, 2 H, [/ dihyd
2 H, 3.59 -
din-5-yl)-1 H pyr

1

3. 74 (

2 HINRIR (460 MHz JACETONITRILE-
a3 fpfAl1.54 &, 6 H), 2.44 (br. s., 2
H) B. 3BI}Qr s13 HRB.58 (spt, 1 H),

v 6.66 (d, 1H), 7.38
14H),7. (d H), 8.16 (d, 1 H),

eid; s§1H 1& §d1H)875 br.

071 ). M+H: 334.2

m 4 H),

ol -4-

IS0 TOT O

B-54/B

Or
L

p§i mi di n- 2-

- e -

-

1H),

5. 38

SHBub52 (
)&Hal H)

hox pi
(td

m 1 H, 6.59 N l\
, 7.45 (d, 1 H,
in8s04 (s, 1
ﬁﬁi& 00
. | Bétyl-1 HDyrdI-{-yN-(2,2H)
difiypragthylRyrgdin-hgmig:
1) 1 [(3R) tetrahyd?
4.11 (dd

(br.

01 (d

( CHLOROFORM-

EZ% ﬁ%ﬂ) 8.07 (s, 1 H),
(d 1H),7.12(d, 1 H), 6.57 (d, 1

\H),.5.7496.44 (B, 1 H), 5.24 (t, 1 H),

[4)78 (s32 BR3. Q:b(p 3H),3.74-3.83

4P ,&fl-u,ﬂafﬁ (39 H). M+H: 404.2

B-73/B yI] 1

OTW®n W

B-55/B

og O —

N(m 1H
CH,4

\N\\\' OH

(2R)-2-[4-(2-aminopyrimidin-4-
yl)-3-(3-chloro-1H-pyrrolo{2,3-
b]pyridin-5-yl)-1H-pyrazol-1-
yllpropan-1-ol

S—m—2—H)
.54 (d, 1 H),

1H NMR (400 MHz, DMSO-d6) 5 ppm
12.12 (d, 1 H), 8.44 (s, 1 H), 8.43 (d, 1
H), 8.13 (d, 1 H), 8.04 (d, 1 H), 7.75
(d, 1 H), 7.64 (br. s., 2 H) 6.59 (d, 1
H), 4.00 - 4.27 (m, 3 H), 1.13 (d, 3 H).
M+H: 370.2

B-56/B

4-[3-(6-amino-5-
methoxypyridin-3-yl)-1-
cyclopropyl-1H-pyrazol-4-
yl]pyrimidin-2-amine

1H NMR (400 MHz, DMSO-d6) 8 ppm
8.18 (s, 1 H), 8.09 (d, 1 H) 7.66 (d, 1
H), 7.15 (d, 1 H), 6.45 (br. s., 2 H),
6.43 (d, 1 H), 5.85 (s, 2 H), 3.79 (td, 1
H), 3.75 (s, 3 H) 1.08 - 1.15 (m, 2 H),
0.94 - 1.05 (m, 2 H). M+H: 324.2

B-57/B

3-({4-3-(6-amino-5-
methoxypyridin-3-yt)-1-
cyclopropyl-1H-pyrazol-4-
yllpyrimidin-2-yl}amino)-
propanenitrile

1H NMR (400 MHz, DMS0-d6) 5 ppm
8.33 (br. s., 1 H), 8.17 (d, 1 H), 7.65
(s, 1H), 7.29 (br. s., 1 H), 7.09 (br. s.,
1 H), 6.58 (d, 1 H), 5.85 (s, 2 H), 3.80
(td, 1 H), 3.75 (s, 3 H), 3.38 - 3.49 (m,
2 H), 258 - 2.74 (m, 2 H), 1.10- 1.18
(m, 2 H), 0.98 - 1.05 (m, 2 H). M+H:
377




N /N yl)am no] propanenitrile 7.42 (dd,
8.17 (d, 1 N-NH),

1H,

1
8.33 (d, 1 H),

H, 8.05 (s,
8.39 (d, 1

wdhoooMddso H 392.2 CHCH 3 1H NWVR (400 MHz, ChHeE&REHR)b01952

NN CH3 d) S ppm 1.70 (s,
3-(1 H~
pyrrolo[2 3- b]pyr|d|n

O LA

3-({4-[1-tert-butyl-
5.47 (t, 1 H),

1

D

9

2.51 (br.
- 3.58 (br.

yI

s., 2 \
s., 2 H,

)-1 H B-74/B
A\

Ex. N
Metho

0./

En ||},

A\

Jr

‘]ultp,¥l‘l m di n-

(uu,

273

PRk .

B. 081 (hirmts (mz +1) M+

B-58/B:

wa T oI5

U

J.

|'l) :

I\II

)"J‘
850(d

SCLH
H),

/o]

2

Hyr| di
4.

d.lll IIU} Propgartcitt LI

1 H, 9.50 NN v
NVR (400 MHz, CHLQ

2?@( n yrlmldln—4 -yl)-3-
g{w yrrolo[ 3- IH)
Ip yl]—
ﬂéthylbrbpaﬂa ( R -
18 - B-75/13 HN

1H-426(m 2 H),

e—iN L/
br. s., 1

CREPMR\E00 MHz, DMSO-d6) 5 ppm
11.39 (br. s., 1 H), 8.25 (d, 1 H), 8.23

érzéj(-') R, 6.4P(s.2 H), 6.26 (d, 1

i(t H), 3.66 (d, 2 H), 2.26 (s,
3H) 1.55 (s, 6 H). M+H: 364

5.06 - 5.11

1(d 1 H), 8.00 (d, 1 H),

oy)

)
©
—
[os)

7]

ICD"""’-PI\)

L.

Y]

(dd,

- 136

IJ‘IJyIIIIIUIII 2' J.4
1 NN yl)amno]p
8.13 (m 3 H),
4- -Hamm!)—|5401 2 WO
oxy;NﬂdM 3--r-uct ur
By cloprbmy!- tiHkp)yraléiHdty-N—
@ : rgethymgln@gmeg
-(3-chloro-1 H

1

wiArS 1 LD
(LT 1)

ropanenitrile
11 NRMRAL00(MHz, IMSO-d6) & ppm
28Q9D(b0sL.8463B.54 (s, 1 H), 8.26

éc% g (br. s., 1H), 7.50 (br. s.,
) 6.84 (d, 1 H),

Fpdd

Id)sra(

8 (s, 3 H), 3.79 -
14, 362-3.75 (m, 1 H),
|3.44 - 3#5(@283111 1.21(m, 2
H), 0.96 - 1.09 (m, 2 H). M+H: 388
2 H) ,

td,
el

B-60/B

1.

f~ O P SATWT ' NZ

qd,

LN

b

( 2 H,
AHINMR (30094Hz, DMSO-d6) & ppm
(}jﬁ Q§1d-ﬁ 82¢3dq11H)836(s1

dﬁg d1H)774

44 (d, 1 H),
3(d 6 H).

[Mﬂ-lNiSN 1

chl oro-1

/s Ya)

B-61/B

+L ]

7

zZ— T

1)-1- pi peri di n- 4-y)

(2)&%1"‘&4 él'chi)r
b2,3]pyridi H) 1- 1.
ethyl-1H-pyrazol-4-yl}pyrimidin-
2-yl}amino)propan-2-ol

()Y
S SZ0

l1 NfRZ S0 MRz, DS O-d6) 5 ppm
12.08 (s, 1 H), 8.45 (d, 1 H), 8.16 (d, 1
613 8(08 (d, 1 H}-{j.73 (d, 1 H), 7.49
(d. 1H), 7.13(d, 1 H), 6.70 (d, 1 H),
4.27 (q, 2 H), 2.76 - 3.06 (M, 2 H) 2.31
(s, 2 H), 1.50 (t, 3 H), 0.71 (s, 3 H).
M+H: 398

B-62/B

4-[1-isopropyl-3-(3-methyl-1H-
pyrrolo[2,3-b]pyridin-5-yl)-1H-
pyrazol-4-yl]pyrimidin-2-amine

1H NMR (300 MHz, DMSO-d6) & ppm
11.43 (s, 1 H), 8.47 (s, 1 H), 8.31 (d, 1
H), 8.11 (d, 1 H), 8.08 (d, 1 H), 7.57
(s, 2H) 7.29 (s, 1 H), 6.56 (d, 1 H),
4.54 -4.74 (m, 1 H), 2.27 (s, 3 H),
1.52 (d, 6 H). M+H: 334

B-63/B

4-[3~(3-chloro-1H-pyrrolo[2,3-
b]pyridin-5-yl)-1-piperidin-4-yl-
1H-pyrazol-4-yl]pyrimidin-2-
amine

1H NMR (400 MHz, DMSO-d6) & ppm
12.19(d, 1 H), 9.21 (d, 1 H), 8.92 -
9.12 (m, 1 H), 8.68 (s, 1 H), 8.47 (d, 1
H), 8.25 (d, 2 H), 8.08 (d, 1 H), 7.77
(d, 1 H), 6.83 (d, 1 H), 4.59 - 4.76 (m,
1H), 3.32-3.51 (m, 2 H), 3.12 (s, 2
H), 2.15 - 2.38 (m, 4 H). M+H: 395.2




N di fl uoroet hyl ) pyrimdin-2-amne H),
8.
W(%")OMM‘&ZIIBO
ppm 2.57 (s,

32 (d, 1 H, 837 F
N H459.2 F
(4-(3-(5-acetyl
3 H),

|l e A NP | 2 LN

-6- 1H NWR
2.64 (br:13-
am nopyridin-3-yl)-1- (2 2 B-78/ B

8.1

(br. s., 1 H, 11.

H2ZN N H3C N p \ N

4400 MHz, CHL
2 F

. 65

0 (d, 1 H,
96 (br. s., 1

PCT/IB2008/001952
OROFORM d) b

(9. 2 H),

nyiy o=z

C_ oA
JI (Lt O;, Z T, J.9%

S" %trbgture6 21 (tt

H~

T Pyl MLUI _l'

N~ NMR/MS (/2 +1) MHH

JPYT T ar m 2

Y IRTTO)
, 8.23 propanigt)ile
3. 2\ HN /~FN\ N N

“et hoxyp
H, 6.21
H pyr a

quoroethy|)-
H2

94 (br. s. > ,

N ({4 [3 (5-a
Richigro5-(tipeBdipanas.

E4 {(rrc:rﬁ &_Z%J%P by 3(-)@

H, 5. 41 (b
NN. N yl]pyrin

8-
1
3-
5

zol -
N
2

,GLJ.\u,J.

1HNMA (4002 DMS0-d6) 5 ppm
MR AD(s6t HYLdD4 (d, 1 H), 8.73 (s, 1
18, egﬁea (d, 1HHB.F3 (s, 1 H), 8.43
d, 1 1HY 7.75 (d, 1 H),
2%45(dd 1H)(}"59 h471 (m, 1H),
3.44 (d, 2 H), 3.04 - 3.18 (m, 2 H),
12.21L 2.32(m Y H). M+H: 380.2
din-2 A’

dr oxye“f hyl

|Ie
NI

)am no) pr opanenmat

)

, 6. 75(1 H|
89(3H, s),

H , 2.70 2 A),

"I H, 2.70 (t, 2
-am no-5- 1 H NMR
Hd)k Wylﬂ-l(iﬁch@wy“:)

razglf%’l%;@gﬂﬁ'%

N 4-yl}-1 H pyrazo| -
t), 3.47(1 H t).

3|

87 (S, 4 3
H) . MH
(1NBV®IR) (40061Hz, DMSO-d6) & ppm

412{)2@ (19,8.41(d, 1H), 830 (s, 1
. 1H), 8.03(d, 1H),7.73

%62 ! ﬁ%ﬁﬁﬁgﬁﬁ 37(d, 1 H),

benzonltrlle

H 429 N 7O clN_N1
ch,B2008/ 0019 - 137

CHH NIVH
.36(1 H,
uoroethyl

H VWO 20097/ 016460
Ex. No./ Structur

j(ﬂ\éi {m1 4ert+r;lu)yl-M§H

yl- 1h- -pyrrolo[2,3-

PlpBidipb-yhH H-pyrazol-4-

yliplyljmiq_n-:wl}a@i,ng)gr@g_anf_
2°0

e H NM& (haduHz, CHLOROFORM-
M) Qbpm 8.72 (b s., 1 H), 8.49 (br. s.,
1 H), 8.11 (s, 1 H), 8.10 (d, 1 H), 8.01
(d, 1 H), 7.09 (s, 1 H), 6.42 (d, 1 H),
5.49 (dd, 1H) 9-4.01 (m, 1H),
3.38) 3.48m2Pkl3.23 - 3.34 (m, 1
H), 2.32 (d, 2 H), 1.69 (s, 9 H), 1.15
(d, J=6.32 Hz, 3 H). M+H: 406.25

4-[1-(1-acetylpiperidin-4-yl)-3-
(3-chloro-1H-pyrrolo[2,3-

1H NMR (400 MHz, CHLOROFORM-
d) d ppm 2.06 - 2.14 (m, 2 H), 2.17 (s,
3H),222-232(m, 1 H),2.32-2.39
{m, 1 H),2.75-2.84 (m, 1 H),
3.24-3.34 (m, 1 H), 3.69 (d, 2 H),

B-67/B b]pyridin-5-yl)-1H-pyrazol-4-yl]- 4.03 (d, 1 H), 4.46 (tt, 1 H), 4.83 (d, 1
D42, 2-difluoroethyl)-pyrimidin- | ) '5.48 (1, 1 H), 5.83 (t, 1 H), 6.49 (d,
1H), 7.32(d, 1 H), 8.04 (s, 1 H), 8.13
(d, 1H), 8.18 (d, 1 H), 8.51 (d, 1 H),
9.81 (br.s., 1 H)
1H NMR (400 MHz, DMSO-d6) & ppm
4-[3-(6-amino-5- 3.57 (br. s., 2 H), 3.72 - 3.87 (m, 3 H),
methoxypyridin-3-yl)-1H- 5.82 (s, 1 H), 5.91-6.20 (m, 2 H),
B-68/B pyrazol-4-yl]-N-(2,2- 6.50-6.77 (m, 1 H), 7.14 (br. s., 1
difluoroethyl)-pyrimidin-2- H), 7.31 (t, 1 H), 7.563 - 7.82 (m, 1 H),
amine 7.91-8.44 (m, 1 H), 8.18 (d, 1 H),
13.21 (br. s., 1 H)
1H NMR (400 MHz, CHLOROFORM-
3-({4-[3-(6-amino-5- d) 5 ppm 2.08 - 2.24 (m, 4 H), 2.66 (t,
methoxypyridin-3-yl)-1- . 2 H), 3.57 (td, 2 H), 3.68 (q, 2 H), 3.85
B-69/B (tetrahydro-2H-pyran-4-yl)-1H- |(s, 3 H), 4.11 - 4.18 (m, 2 H), 4.37 -

pyrazol-4-yl]pyrimidin-2-
yl}amino)propanenitrile

4.46 (m, 1 H), 4.81 (s, 2 H), 5.47 (t, 1
H), 6.58 (d, 1 H), 7.11 (d, 1 H),7.84 (d,
1H),8.01 (s, 1H),8.13(d, 1 H)




B-81 /B HN 8.09(1 H, d), 7.55(1 H, dd), 7.43(1 H, d),
N o\ meth o (6 6.78(1 H, d), 6.51(1 H, d), 6.32(1 H
W Y009/08d360 €t hoxypyridi pyridin 3 yl)pyrim di n-pEr/iB0ds/001952

H m, 4.70(2H td), 3.

80(3H S). Ni

f NN 2

-am ne

MiH 449 HH3 F o NN\ 1HHNR (400 MHz, CHLOROFORM

F3(4(3(6amn05 d)6ppm266(t 2 H, 3.63 -
)’3 ?3 (m IIL;l.IIU/\y'JyI I d'l LIL} \J ]I & .I.t 22, 2 B 82‘/8 rLII2_I’\vI
Ex. No. UGEHr
methodl] T | UOT OEldRy L)1 H pyrazol - 4-“fiati: 3 86 (S, B iirms (miz +1) M+
4 J\lu Zl‘l), OOL ) I\Iyl)py|||||U||| 2= >, £ ),
542 (t, (ftf, _ ~N
am ro ane rile|6. 60 d 1 , 7. 1{HH(NWR (400H)Hz, CHLOROFORM-
)7/85 ??g)p i v H, 84 éimi ¥ 8. 16/¢ épp e 2 (m, 4 H), 3.57
o : -3- 2H)37 383(m 2 H),3.83-
B70/BJ -1 0 Mz, CEE @gm '{ﬁ')% 3.87 (m 83 ), 4.15 (dd, 2 H), 4.37 -
i 3%‘ d) |eyri¥eia-yi- 3 4146ém )4.77 (s, 2 H), 5.25 (t, 1
3 ( Xypyr i di|df@rogihyiy-dyririidin-2- 4 HH), 53038.12 (m, 1 H), 6.58 (d, 1 H),
3143 (m 1 3.50 (br|lamge B-83/B H N |[7.10(d,1H),7.84(d,1H) 8.01(s,1
d| f I uor oet hy N fazol -4- 1 H), 3.87 [t 818(qyf H) M+H:432.2
3[97 - 4.06 (m .HLZFNyI)pyrirn'din-Z-yIarrino)- H) ,
4133 - 4. 44 (nwI H), 4.80 (S, 2 H), N propanenitrife
4] 9%+ dq, g 43°(t|, 1 H. 6.53 (d, 1|1HINMR @001z, DMSO-d6) 5 ppm
(d, (7 1 H 3-?{492ter(l§.»tyl 3-Dd melM FC H33 s, $41), 2.80 (BOs., 1 H), 2.50
arsl B OH F O |iH-bhraibBiag sfariohday) SGRADT 8. 1 H), 672 (o
N RV TS) 3- ( 3- chl qitidpyrazel-4-yilpyri@idiniZm 1 )8.50 (br. 5., 1
1} 98 (s, § 2.89 gl}aﬂw)ﬁ?i’a"&”"ﬂf 3. 2[H )8dSQ|,(d 1HH)325(s 1 H). M+H:
pyrrol of 2, hdin-5-yl)-1 B-84/B HN [4022
({1s 3s)-3-f| ugtocycl nlf‘llfy|)-1 H_ 3 34-3 [* AR (m 1
H, 3.94 (s, 17, N pyrazol - 4y|)pyrirrid
sy 1 ghkgsh N ARG oo
d, 1 H), é yrrcko 1(tS2 H); 374 (m, 4 H), 4.59
B-72/B 8.21 (s, b]jhyrlh'l)1 58)- N+pﬂzl3l-48 56br(sS1H)].SB‘® 5.52 (m, 1 H), 6.59

m 1. 23 (dgN3
- e-Ms-

FlegrinfdirvR (400 MHz
yl}qy‘u:no)gl:oeaomer(ltglfa' 1 H
2.77 - 2.91 (m 2

(. CHLORBISORI 8.01 (d, 1 H)
8.04 N:l»\p 12 (d, 1 H). M+H:
%ﬁ 2.95 -

B-73/B

TWEW—~0 kL3
T

-3~y ) =1I=(CtT,
3.54 B-85/B HzN
s QY382 b thox, Whidin:3-H)
yI)-1-[(3R)-tetrahydrofuran-3-
yll-1H-pyrazol-4-yl}pyrimidin-2-
yl)amino]propanenitrile

S

ANMR (400 MH3 “CHLOROFORM-
d) & ppm 2.34 - 2.49 (m, 1 H), 2.49 -
2.68 ("8 B H),$,59 Bor. s., 2 H), 3.87 -
3.90 (m, 3 H), 3.99 (td, 1 H), 4.1 (dd,
1H), 4.17 - 4.23 (m, 2 H), 5.04 - 5.09
(m, 1 H), 5.39 (t, 1 H), 6.54 (d, 1 H),
7.42 (dd. 1 H), 8.05 (s, 1 H), 8.17 (d, 1
H), 8.33 (d, 1 H), 8.39 (d, 1 H). M+H:
392.2

B-74/B

3-({4-[1-tert-butyl-3-(1H-
pyrrolof2,3-b]pyridin-5-yl)-t1H-
pyrazol-4-yl}pyrimidin-2-
yl}amino)-propanenitrile

1H NMR (400 MHz, CHLOROFORM-
d) & ppm 1.70 (s, 9 H), 2.51 (br. s., 2
H), 3.58 (br. s., 2 H), 5.47 (t, 1 H),
6.51 (d, 1 H), 6.54 (dd, 1 H), 7.30 -
7.37 (m, 1 H), 8.08 (d, 1 H), 8.11 (s, 1
H), 8.13 (d, 1 H), 8.50 (d, 1 H), 9.50
(br. s., 1 H). M+H: 387.2

B-75/B

3-[(4-{3-(1H-pyrrolo[2,3-
b)pyridin-5-yl}-1-[(3R)-
tetrahydrofuran-3-yl}-1H-
pyrazol-4-yl}pyrimidin-2-
yl)amino]propanenitrile

1H NMR (400 MHz, CHLOROFORM-
d) 5 ppm 2.32 - 2.50 (m, 2 H), 2.50 -
2.64 (m, 2 H), 3.57 (br. s., 2 H), 4.00
(td, 1 H), 4.09 -4.17 (m, 1 H), 4.18 -
4.26 (m, 2 H), 5.06 - 5.11 (m, 1 H),
5.47 (t, 1 H), 6.52 (d, 1 H), 6.54 (dd, 1
H), 7.36 (dd,1 H), 8.08 - 8.13 (m, 3 H),
8.49 (d, 1 H), 9.39 (br. s., 1 H). M+H:
401.2




N 4-yl)pyrimdin-2- 1 H, 4.89 (s, 2 H, 502 - 5.12
(m 1 N ylam no)propan-2-ol H), 5.34 - 5,55 (m 1 H),
wo200d/00d460 1 H), _~icH3 6.51 (d, 1 H), 7.14 (dpci/mkes/001952
7.95 (d, 1 NNHH, 7.97 (s, 1 H 810 (d, 1 H O
F 1 HNVR (400 MHz, CHLOROFORI&- a d) 6 ppm 1.15 (d, 3
H, 2.81 - 2.93 ( (S) 1(4-(3-(3-Chloro-1H- 2 H,
2T 3432+ 33
Metho®Y" I Ol 9[23’§,ug]”gyr| di n- 5! yI) 1- ;};ﬁt’el H . B 41 fsurshs vz +1) mon
;. 9. 90 (5, T )
r{3r)-3-fl uoro ycl butyl) 1 H- 5 07 - 5. 1JAH(NMR (400H)Hz, CHLOROFORM-
5|3 r|mddh5z).m 5(d 3H),2.14-226 (m,
562 § é o STt o e T o e
o, ¢
B-76/8Y | & (tétr dro- - b)ﬂl % 4%2 (m 2 H), 4.46 (it, 1
1 pyrézo yl]()ﬁhmldih-zlri) o+ 5@5&, & (d, 1H), 7.31 (d,
N GUEGoROPAT-BR008/ 00119523 05-(5138) 8.09 (d, 1 H), 8.21
B ., ABtHod Structure Nane M 1"')945(‘”3 1
(M z +1) MH BwF N-N' \ 1 H NMR (400
ppm F (2S)-1-( i(2,[2-difTuoroethyl)- [1.06 - 123
(M3 H, 1.39 (dd, BH, HN 1H NMR (400 MHz, DMSO-d6) &
3 (5'- met hyl ~v2n3- ydrg-1 H 3.32 - 3.35 (1@1(£,( );1.9?3’(d,2|—|),2,)51‘.)pm
3 2 B- 87/|B-[N3-chloro-1H-pyrrolo[2,3-  |2.61 (m, 2 H), 3.02 (d, 2 H), 4.20 -
B-77/8PY pyri di n- 5bjpyrd mﬁymﬂ rldln9y59 4-293n89+)(6rﬁ§(lﬁs 1H),7.18
Hi 6 prra pyrgfz-;z E‘ﬂ l_tg gﬂﬂ)?g 1 H), 7.90 (s, 1
i uoioe in-2-amine 8.1 2 (d, 1 H), 8.37
4 ||_pr\26 31 (tft 1 1196(]l?rs1H)M+H
y Fl?(d 1'H), 7.82 ([dss2 M,
(5, 1L NHH, 874/(s|1H cHB NN\ IHNWR (400
MHz; H:"L\.ﬁ(u-umvr —3- \q-(l-(z, 2=—dtftuoro _thya')-S- t—6
ppm 2. -R.70 (m 2 H), 3.12 (t, (2,3-dihydro-1
Ht pyor ollQ N2 H), |3.63 - 3.72 (m 4 H), 4.52 (td,
21 B- Yidin-§-yl)-1 Hpyrazol -4, R( Oqﬁz CHLOROEORM.-
(5, 1o0H), ri 1 |'|),3(‘6(31@; 'D"tIG,- N | %ﬂ;d?ﬂ 7Ms,4H), 2.64 (br. ., 2
s.7gpl| H . 6. 7. i 185 04, 2 H), 4.55 (td, 2 H), 5.54
y| am noxprgpanenitrile ,, d, a 0‘; (d (b HH6R21 (tt, 1 H), 6.61 (d, 1
N\ 1 NVR (400 l\/HZpro H), 8.03 (s, 1H),821(d, 1H),823
P ot (%éHz,gAsg:,w).Mm:ms.z
11 (4- (1- ("™N2-di fl uoroetfhyl) - 3- d) 6ppm1 ) :
311 (t, 2 , HN (2, 3-|di hydro-1 Hpyrrolfo[ 2, 3- 3.42
(B, 2 H), 3.66%,3.72 (m 2 H),
, 1H NMR (400 MHz, CHLOROFORM-
3-{{4-{3-(5-amino-6- d) 5 ppm 8.18 (d, 1 H), 8.04 (s, 1 H),
methoxypyrazin-2-yI)-1-(2.2- | 7'9g%c "4 1y '6.74 (d, 1 H), 6.21 (tt, 1
B-79/B dli]"“°.’°?é*.‘y'%'1H'pyraz°'“"' H), 5.41 (br. t, 1 H), 4.94 (br. 5., 2 H)
yllpyrimidin-2- iy N e P .
yl}amino)propanenitrile ;:)5 52(;% (2tl-2!)H1;8|\; +(l?i 35'2)_’23'71 (g.2
4-[3-(6-amino-5- 1H NMR (MeOD): 5 8.94(1H, s),
methoxypyridin-3-yl)-4-{2-[(2- [8.20(1H, d), 8.13(2H, d), 7.91(2H, d),
B-80/B hydroxyethyl)-amino]pyrimidin- | 7.84(1H, d), 7.33(1H, d), 6.75(1H, d),
4-yl}-1H-pyrazol-1-yl)- 3.89(3H, s), 3.66(1H, t), 3.47(1H, t).
benzonitrile M+H: 429




B-89/B N b] pyridin-5-yl)-1 Hpyrazol-4- 4.51 (td, 2
H, 4.62 (s, 1 H, 5.49 (t, 1 N
WO bgop¥idssd di n-2-yl amino)-2- H), 6.19 (tt, 1 H) pcHiB2808/001952
(d, 1 H, 7.42 OH nethyl propan 2-ol (d, 1 H, 8.00 (s,
1H, 802 (d, 1 H, NN=*8 11 (d 1H. CHCH3 3
F NN \_1 H NVR (400 MHz, CHLOROFORM F F
E.N.ﬂlf%'2 ettt ee“'?Hﬁ%ﬁ—&—iﬁﬁpﬁ‘ ;
WethodH) . 3. 69 (StHerwrr H) I uor o8 S -3-(2,B d'WA%QMS(m/zH)Mw
3[ 713 - 3. \lu FZ T, 52—t 25— B 90/ B¢
H pyr r ol o[ 2x3-K] pyri di M58 b hmudoe d}j 4.8y 1 THNMREM2OD)(8 §.36(1H, s),
1 SR S F Rt OFE 0. B3pCiH. o). 813(1H. o
B-81/B6 6. 61 (dprdzobyNAs42 (d, [ ‘%%w"d))éémf}« N
7 °es, | metheyeyrigin- 3@y dE G 16 @0 o) SDoi2H, td), 3.80(314, %)
| N H NRR™P200 MHz, CHLOR®RGRMo F
3 u.nrnafhy!)-?-(? l\ld) [2Y m2 A7-
2 1 (s met hyl -1 H-pyrazolo
B} ki di n- §3yd-(B-(eldrhifys- azol rg? (42% ( C";L%R%F%R(':T"‘
B-82/8" a2 il eth@(m‘}d'? Myl AP 1B 53 10 2 F4 82
-82/B, 1 H, g )E_HP %%_f%"‘mﬂ (s, 2 H), 5.42 (t, 1 H), 6.22 (it, 1 H),
y Nenitrilg ‘;ﬁ ane%mﬁg 8. 1B.60 ¢, 1 ). Fiy1(d, 1 H), 7.85 (d. 1
8 A=) |8 . 1018086, 1HL &6 (d. 1H)
H CH3 E NN 1HNR 00 I\/I—|7 (‘HI(T?(TZ(T\”L Ed) 6 ppm
122 - 1.24 (m_3H), 1.35 (d,
(B)-d; (4-(1-(2,)2 [21di flugroethyl)- 3 H), 3. ZB NMR34®9A|-(zmHL0R0F0RM-
1l H~ 3.36 n—3(50 HN 3-|6(RbBaimtsly! - 2, 3-/d 1623 (¢, AH), 2.87-3.10 (m,
3l H N 1H, 3 gstnexy@riMe.-ﬁm-(z,zB-92/@3 31348 (m, 1Hi) 350 (o .
B-83/BH. py - b] pyri di rd'f’*“’S"'e YINHipyrazokd- )y 337 4 44 (m 1H), 4.80 (s, 2 H),
H pyr a2ol - 4:4d) pyri mi di rlp a'r']“e’nl’:l'lﬁ'am"lP)SZ (t|d.97 &igH)H), 5435361 H), 6.53 (d, 1
(b, . N-N OH [JPa 35 pr opan- 2- qIH),(7t14 (dL1 H) 7.93 (s, 1 H) 8.02 s,
6l 19 (tt, L6 (d, 1 H) 7.42 (s, [1H4B108 o
(s, 1 H, 8.11 ?S, od HKH, 813 (s, 1 H| CH3 WO
2009/ 016460 PCT/1,B2008/|001952 -139 Ex: No./ Structure
Met hod Structufef Name 1H NI\/R/ I\/S (n12 +1) M NvRBE MAz-cHLOROFORM-
1 I—f NMR (400 Iz, CHLOF M Ioro d) 8 ppm 1.13 (d, 3 H), 1.98 (s, 1 H),
3+ PNi f I uor oet Joé)[z ing IQ ppe2 - 38t ((hdd H)33.27 (dd, 1 H),
B-84/8H (U153 3ﬂ |by” “ih. |3:34-3.48(m, 1H), 3.94 (s, 1H),
8,3s)-3-fluorocyclobutyl-1H- | 4 4o (o " H), 4.99 (dq. 1 H), 5.96 (s, 1
pyraz.°'“‘ yl)pyrimidin-2- H), 6.45 (d, 1 H), 7.29 (s, 1 H), 8.05
ylamino)propan-2-ol (s, 1 H), 8.10 (d, 1 H), 8.21 (s, 1 H)
8.56 (s, 1 H), 10.99 (s, 1 H)
1H NMR (400 MHz, CHLOROFORM-
d) & ppm 1.23 (d, 3 H), 2.03 (s, 1 H),
(S)-1-(4-(3-(6-amino-5- 2.77-2.91 (m, 2 H), 2.95 - 3.08 (m, 2
methoxypyridin-3-yl)-1-((1r,3r)- |H), 3.34 - 3.43 (m, 1 H), 3.44 - 3.54
B-85/B 3-fluorocyclobutyl)-1H-pyrazol- | (m, 1 H), 3.87 (s, 3 H), 3.97 - 4.06 (m,
4-yl)pyrimidin-2- 1 H), 4.89 (s, 2 H), 5.02-5.12 (m, 1
ylamino)propan-2-ol H), 5.34 - 5.55 (m, 1 H), 5.44 (t, 1 H),
6.51(d, 1 H), 7.14 (d, 1 H), 7.95 (d, 1
H), 7.97 (s, 1 H) 8.10 (d, 1 H)
1H NMR (400 MHz, CHLOROFORM-
d) d ppm 1.15 (d, 3 H), 2.81 - 2.93 (m,
(S)-1-(4-(3-(3-chloro-1H- 2'H),2.99-3.13 (m, 2 H), 3.25- 3.35
pyrrolo[2,3-b]pyridin-5-yl)-1- (m, 1 H), 3.41 (s, 1 H), 3.96 (s, 1 H),
B-86/B ((1r,3r)-3-fluorocyclobutyl)-1H- |5.07 - 5.17 (m, 1 H), 5.35 - 5.58 (m, 1
pyrazol-4-yl)pyrimidin-2- H), 5.62 (d, 1 H), 6.43 (d, 1 H), 7.32
ylamino)propan-2-ol (d, 1 H), 8.01 (s, 1 H), 8.09(d, 1 H),
8.21 (d, 1 H), 8.57 (d, 1 H), 9.69 (s, 1
H)




methyl -1 Hpyrrolo[2,3- 2 H), 3.52 - 3 65 (m 2 H),
4.58 (td, 2 B-93/B HNNb]pyrid|n5 [)-1 H pyrazol -4-
woleoohidkgo (t, 1 H, 6.24 (tt, | H), 5 (d, PC1/1B2008/001952
yl)pyrimdin-2- 1 H, 7.12 (d, 1H), 8.08 (d, 1 H,
8.09 N~N'N yl ani no) propanen!®rile (s, 1 H, 8.12 (d
1I—|) 8.43 (d, 1 H, 8.57 (s, 1 H H CH3 CH3 CH3
—HOH—H VR 466 WHz - —
Ex. No./ 1r
Methoo( - (1- (1- lyydeggy-2- d) |6 ppm Jéﬁ';’is, 6 hH, Z’HWJRmsan/zﬂ)Mm
r4 7 thytpropam=2=yt)—= -\o- Z T, 404 S,
H%, 356 (t, 1My 3.57 B-94/B HN I / met MeOD) & ppm
H 3665 (Myoe?sld) d?f%or()ghy ﬁ‘ 1.39 (dd, 3 H),
1 n-5-yl ) - 13k nﬁéﬂﬁyﬁ inyliro-1N- y bmzrwa 337 3.58 (m, 2
B-87/BH) , 1 H), 8. 13pfr®lo2B-bifyridin-)SHN [H), 359 3.89 (m, 2H) 4.07 - 416
v S T A
( & /&roﬂl mlppg an- oN- 1 s A , , O. S,
M MH o F . :
3 2- di-fuctdethy ) -3-(2 d) pomh2.58 . 2 73
> FoT ISt A Ry A o S ==
( N OXO 2, 3-di hydro- 1 hll-lN%ARF('z)idO M3H 603HLOROFORM
2z, -
- , #4. 55 (|Ba-(142, BdiffioroBinyN-3- d)6ppm262 2.70 (m, 2 H), 3.12 (t,
p pyri di n- §434-gibydreriHigyrolo[2,3- |57, "5 o 372 (m. 4 H), 4.52 (td, 2
B-88/B -pyrim di n b Vr (‘,fr‘]_g“iﬁyrfzf"t“' 1| Hhiu.68 G, BA), 649 (¢, 1 H), 6.19 (tt,
1l H), N~N yl anin ile 8.130 664)d, 8 742d1H)800
(b, 1 @\/1/9&) .E&%@&ﬁ&hﬁlé HNER) 4b@r?
Hz CHL(P(]:(PMN-Nd\ 6 ppm9.44 (br. s 1I—h 8. 57
(g, 1 / F (2S)-1,T1{4- 3(3 chloro-1H H)|, 8.21 (d, 1
H /\{ 8. 07 1H NMR (400 MHz, CHLOROFORM-
2d roet &P 6 (g, 6 H), 3.11 (t, 2 H),
BSQ/Bp H 1 %Q;I dIBngg)( J}_N% I pyrroo[2 3429’%1CP 3%6 3.72 (m, 2 H),
. : d I-4- t 4 1 H), 5.49 (t, 1
(R, 2- d|f| u hyI) 1H(p yr oo -Zyg;)ﬁﬁzo , ,65’1&)(&}_%H§6é.(583(d,1)H),7.512
( r. s, , 1 |H))\4 ﬂ'yélhi'lp]yp’ahmodl n- ([t ) HR 8l6M (s, 1 H), 8.02 (d, 1 H),
4116 (br. sy 1N 3 95 (br. s., 8.11(d, 1 H).
y| 1 ani no) pr opan- 2 o |H), 3.34 - 3.50 (br. m 1 H)),
3[23 - N-N-—~CH3 3.33 (h 1 H), 1.14 (d, 3 H). M H =
484. (NVR (400 Mz, CHL OROFORIH NR (400 MHzHEHLOROFORM-
-d Fs. lx(t-&-duﬂ@roéﬁyl)(dqm(zzs d) 5 Pend.11 (t, 2 H), 3.69 (td, 2 H),
( (3- chi or qaBoraein)3-28: d@@dnﬁ 31731—935 (@, D8), 4.52 (td, 2 H),
8 6. 46 yrrotp[;g)b]pyrgj b » THY 5.p9 (. 1 H), 5.86 (it, 1
H yrrol of 21 'pyrim' Dpyrifpidia-g- (n rﬁ; Hg 12? %Eg (; ';')H7)‘:321(g’
( B |N"B pyri din-5-y1)- J«:hwp opy
H yrlmd|n23.84-4.1 (br. m 1

3-(4-(1-(2,2-difluoroethyl)-3-(3-
methyl-1H-pyrazolo[3,4-
b]pyridin-5-yl)-1H-pyrazol-4-
yl)pyrimidin-2-
ylamino)propanenitrile

1H NMR (400 MHz, CHLOROFORM-
d) 5 ppm 2.47 - 2.59 (m, 2 H), 2.61 (s,
3'H), 3.57 (s, 2 H), 4.59 (td, 2 H), 5.54
(s, 1H), 6.24 (tt, 1 H), 6.54 (d, 1 H),
8.08 (s, 1 H), 8.18 (d, 1 H), 8.26 (d, 1
H), 8.70 (d, 1 H), 10.54 (s, 1 H)

(S)-1-(4-(1-(2,2-difluoroethyl)-
3~((R)-3-methyl-2,3-dihydro-
1H-pyrrolo[2,3-b]pyridin-5-yl)-
1H-pyrazol-4-yl)}pyrimidin-2-
ylamino)propan-2-ol

1H NMR (400 MHz, CHLOROFORM-
d) d ppm 1.22 -1.24 (m, 3 H), 1.35(d,
3 H),3.22-3.29(m, 1 H), 3.36 - 3.50
(m, 3 H), 3.82(t, 1 H), 3.98 - 4.05 (m,
1 H), 4.52 (td, 2 H), 4.56 (s, 1 H), 5.42
(t, 1 H), 6.19 (tt, 1 H), 6.54 (d, 1 H),
7.42 (s, 1H),8.01(s,1H),811(s, 1
H), 8.13 (s, 1 H)




1 yl }am no)propan-2-ol (br. m 1 H), 3.24 - 3.38 (m 1
H, 2.38 N N'CH3 (br. s., 3 H: 1.63 (d, 6 H,
w@ajbjoddsby H obscured by water), 1.17 (d, 3 H) pct/d008/001952
M-H 426.2 H)00 C 1 H NVR (300 MHz, CHLOROFORM ci d) 6
ppm 9.20 (br. s., 1 H), 8.586'¢%, 1 NN (29)-1
[(4{3(3ch|oro| H M, 8.18 (d 1H, 809 (d, |

= '1’4 A | 1 Aru-j-. g
E N/ JU \ \o, L II}, T JL \u,s.l. ’) ull.l.Ally
Ex. Nof bt ol ol 2,53z bl Ryri din-5 yl)-1- f,m"es 98/ Bl HN 1y nurms (miz +1) meH
Mty oxetar o= ety =1+ —obscured b
clpl (d, 4 NH, 5.52 (br. t}1HNMA/#00MHZICHLOROFORM-
(d, / N pyraz 1(4Q!( ¥m§ff°?‘h’¥')cﬁ@ 21)5)(’ 2_%3( H2)|f)425§g; (g‘
B-93/B4 H [ 3.86 - 43}2 nd --1) %Z%g%noﬁ:ﬂ 2) 4 (tt, 1 H), 6.52 (d,
: 3.51 (by BpyfiPhidi 42 (01 H9,8.08 (d, 1 H), 8.09
3 35 (m 1|H) 1.39 mnhbproﬂanadﬁméd 3 |17, Id)12(d ki, 8.43 (d, 1 H),
454. 15 CH 6460 PCT/ 1 B2008/ 00195(8.574{s140) Ex.
Stroeture—Name—H-NVRAIMS{(72——————————————
+1) CM+H a 19 (400 MHz, CHLOROFORM ]
ol ot (it ™ [LhE M crorem
Ipr an-2yl)- ’
(RS 33 (3-chl oro Zolo 0 Hhi)2.628s, 38), 3.56 (t, 1 H), 3.57 -
B-94/B( § riv 8.1 HN pyrrdf RS Zq, p 534665 Yrm, -H) (392 (d.2 H), 5.44 (s, 1
HI 7. 83 ( \;L'H) 6 45 ?nml n_ /6 .52 (d, 1 H), 8.13 (s, 1 H), 8.15
’ ’ ’ ’ 8.23 (d, LH), 8.70 (d, 1 H)
oxet an- 3-yl|- L|H 1] Mmm@prd@nemtrﬂe 65 (rrwgo"k):s})z,r H)
(v, J=6.57 yIyp |rridin-2-yl}arrino)prop , 2 H,
5112 (1, AH), 5&5- u\j(br cH3 2= 01 1 H,
3]/37 - 3.53 (L' m 1 H 1ANMR (#)0,MHz, CHLOROFORM-
1] 2 O MH OH Iﬁéﬁ@i{d ﬁ% St 9RO (RC0PAVRZS (1. 2 H) 362 6.
B-95/BCHL (29-1- ({8 yr{oa,fz(si,pand.r@y.)apr ggﬁﬁt A (2 0405 5

,1 H), 8 N(d 1 Ryrazoi-4-yl)-pyrimidin-2- 1H 8.01(s. 1H 823 d, 1H
fluoroeth |y\3/(\37m% Mgmina)pppapgnitily gq - (s 1gyr§s 823 (0 1H)
7.11 (s, ™ M), 6.44 (d. 1 H, 624(ft.1|—h 5. 44

o=

a1l B-100/6 N pyrrcl o[ 2, 3- b] pyr i di n- 5LylNvrkaddmHz) GHLOROFORM-

41 4 .32 (br. s., 1 N |d)5ppm9.44 (br.s., 1H), 857 (d, 1
pYrAZar 4= | pyr i i d| n-EZS) ‘}-[333-96)“(-13&1- s|H), 18121H)1*3818}31H)(d 1H), 1837
B-g6/B{ PHN-NS. ;N CHEW- LN élz?) dz_(? }f (b)r 241 (S) 45)8
3|36 (M 1 2. 33 (s, 43nohHmidin-21 " 1- ) s1H)395(brs,
414.1 CH3 /ka NVR_ ( 4Qm ORMY FN 30a - @50 @r m, 1 H), 3.23 -
ppm 1. 14 (a7 37 3.34 (m NF  [333(m, 1H), 1.4 (d, 3H). MH:
(RS)-1- ({4-[1-(%. 251 Hy, 3. 3.48 (m|4#H), 3.95 »
(B, 1 HN difTugroethyl])-3-(3-TTuoro-1 H |1HNMR (400 MHz, CHLOROFORM-
d) & ppm 9.63 (br. s., 1 H), 8.40 (br. s.,
PP 1'H), 8.09 (d, 1 H), 8.00 - 8.04 (m, 2
ﬁ;)rm;|(1{?-|[gy(r?olc:[l§rg 2 H), 6.46 (d, 1 H), 5.94 (br. s., 1 H),
B-97/B b]pyridin-5-yl)-1-isopropyl-1H- gg’g B j:g (Ln' 1 H1),:.3§ (3b5 Sé’ 516H),
pyrazol-4-yl]pyrimidin-2- (br. m, 1 H)f 324 8,38 (m, 1 H), 2.38
yl)aminojpropan-2-ol (br. s.. 3H)1.63 (d, 6 H, partially
obscured by water), 1.17 (d, 3 H).
M+H: 426.2
1H NMR (300 MHz, CHLOROFORM-
d) 5 ppm 9.20 (br. s., 1 H), 8.56 (d, 1
H), 8.18 (d, 1 H), 8.09 (d, 1 H), 7.98
(2S)-1-{(4-{3-(3-chloro-1H- )
pyrTolo[2,3-b]pyridin-5-yl)-1-[(3- (361 i), 73110, 1 H partally o 1
B-98/B methyloxetan-3-yl)methyi}-1H- | 22Scured by chloroform), 6.44 (d,

H), 5.52 (br. t, 1 H), 4.79 (d, 2 H), 4.48
(d, 2 H), 4.43 (s, 2 H), 3.86 - 4.03 (br.
m, 1 H), 3.36 - 3.51 (br. m, 1 H), 3.23 -
3.35(m, 1 H), 1.39 (s, 3H), 1.15(d, 3
H). M+H: 454.15

pyrazol-4-yl}pyrimidin-2-
yl)amino]propan-2-ol




B-101/6 N pyrrolo[ 2, 3-b] pyridin-5-yl)-1 H H), 4.19
(s, 1 H, 4.57 (td, 2 H, 568 N

WPY08aN4set- Yl ] pyrimdin-2 (s, 1 H, 6.23 (tt, BcHiB2008/001952
6.47 (d, 1 H, 7.09 (s, 1 H, 806 (s, 1 H, 812 (d,
1 N, NCH3 yl)am no)propan 2° 0'I—l), 8.20 (s, 1 H), 8.55
(s 1I—I) 9.33 (s, H—1H) I\/H-H4182C]—| F 1 HNW

39)v) IVI_IL \.,rlL\.)r\u—CRM-=H1—L ITI{ A2 I 3 ::\ =416
Ex. Noﬁ trbJ : 7

method 1. 2 H), spudde- 3.41 (jm Na 3.53 (WNIV;R/M;(H%H) M+H

T4 N N I
Ht py\r r ol of 2 d|j/G/8roet hyl ) - 33--(2, 3-b] pyr|] W%“?ﬂ}WQ‘FHLOROFORM

1 H), 8.59 (d, 1

N3-£8\(t, 2 H |29 p-defo (M 1 8?521(:]\'1 H)819(s 1 H), 8(11

['] pyri m dipytroi2,3%)debint4-h,1- 2 o BH), 6.45 (d, 1 H),

1 H), 6.|o&tghidtyl-1Hipyrpol-46. 54 5(4d 56_5( 2H) 5.20 (t, J=6.57
AN no) pr Opéli.piyrzmcme (Igmin&)prpean— % 12( I-R)3851 ﬁl)()?;s(g;,
r.m -

#3812 (d, 1 H). I\/H"glw 6% M_éd 3 H). M+H:
Q7Z ([ AAd 1 2

N/ NN\ 5-[ 2% (282 g f1 doroethyl )-4-(2 1H (Y&

IV %36 MM i 4. \ o T, 2 JT1— U, 1 TI}, I UL

}pyrimdin- 3.23 ([mnMrRDoo I\:aiz,QQ-ILOROFORM-

%TNA yl) 1 d) 5 ppm 8.64 (br. s., 1 H), 8.48 (d, 1
A, : i yl) (31ﬁ9ethy|ﬁH34HQ 7 0- %1 3H1)F7|1;454 1tH1)

B-100/86| 69 (s prooj2bipyinrey)a HH) | 5 11 g im0 s br(s ;

: I})gz?b‘iawmmldmﬁr X: | 8.40 (br. s., 1 H),
, [Yipmingjpiqear H. Ms m21 /2.3 (s, 3 H),
R (400 MHz, CHLOchFr@Rmse) P+ 14,1

')') 2 42 /m

. T

5 1 |‘|), 3.43 - 3. 34H IR (doolhHz, CHLOROFORM-

H5Y1) - 1- (245 ppn 1.B.(@F H), 3.22-3.34 (m,
dlﬂ yI)3( 046 |\r1 H) 3.36 - 348(m 1H), 3.95 (s, 1
ke p HE Rt
g pyrol4eylIgyimitine- 4 H) 7 oé ?)8 6& s, 1 H), 8.12 (d, 1
{yltamipojpeopaneg-ol 1 H) | (s, 1 H), 9.33 (s,
1 H, 812 (d, 1 I+I)H) M+H4:18M+H

4 PCF/1-B2008/ 001952 141 Ex.

B-101/

hod $tructure Name 'H NVRNMR ({odMHz, CHLOROFORM-
NVR.499 Mz, mﬂ'_néam(dBH)310(t2H)
H.S R0 . 3.33-3.41 (m, 1 H), 3.42 - 3.53 (m, 1
difuoroethyl)-3-(2,3-dihydro- | | 1\"3 65t 2 H), 3.94 - 4.07 (m, 1 H)
1H-pyrrolof2,3-blpyridin-5-yl)- | 4 544 5"y, 4.76 (s, 1 H), 5.60 (t, 1
1+-pyrazol-d-yllpyrimidin2- 1\ '6 45 (1t 1'H), 6.54 (d, 1 H), 7.43

yl}amino)propan-2-ol (s, 1H), 8.00 (s, 1 H), 8.08 (s, 1 H),
8.12 (d, 1 H). M+H: 402.2

+tzhv~< B rw~po

B-102/8

1H NMR (400 MHz, MeOD) & ppm
1.20 (d, 3 H), 2.97 (dd, 1 H), 3.02 -
3.23 (m, 1 H), 3.60 - 3.79 (m, 1 H),
4.72 (td, 2 H), 6.34 (tt, 1 H), 6.69 (s, 1
H), 8.14 (d, 1 H), 8.17 - 8.26 (m, 1 H),
8.29 (s, 1 H), 8.38 (s, 1 H), 8.58 (d, 1
H). M+H: 425.2

5-[1-(2,2-difluoroethyl)-4-(2-
{{(2S)-2-
hydroxypropyllamino}pyrimidin-
4-yl)-1H-pyrazol-3-yl}-1H-
pyrrolo[2,3-b]pyridine-3-
carbonitrile

B-103/B

1H NMR (400 MHz, CHLOROFORM-
d) & ppm 1.23 (d, 3 H), 3.33 - 3.42 (m,
1H), 3.43-3.52 (m, 1 H), 3.86 (s, 3
H), 3.97 - 4.06 (m, 1 H), 4.52 (td, 2 H),
482 (s, 2 H), 5.42 (t, 1 H), 6.20 (tt, 1
H), 6.54 (d, 1 H), 7.12 (d, 1 H), 7.93
(s, 1H), 8.02 (s, 1 H), 8.12 (d, 1 H).
M+H: 406.2

(2S)-1-({4-[3-(6-amino-5- -
methoxypyridin-3-yl)-1-(2,2-
difluoroethyl)-1H-pyrazol-4-
yl]pyrimidin-2-yl}Jamino)propan-
2-ol

B-104/B




/

(s,

F 2-({4-[1- (2, 2-di fluoroethyl)-3-(3- d) 6 ppm 2.33

3 H,

3.48 -

3.56 (m

w@kos@1646d t , 2H) , 4. 57(td, 2H), 5 41 B 105/ 6 HN netts2008/001952

H pyrrol o[ 2,3 N b] pyridin- 623 (ft, 1 H),
6.45 (d, 1 H, 5-yl)- 1pr*r‘€iz
yI ] pyrl m di n72-yl } am no) et hanol 7 11 (s, 1 H, 8.08
3 8—69—+5—2 845 —8—49—(r1—H}-—8-51
Ex. No.} . :
MethoJ - M*ﬂ 400 2 Nafme " Cl N‘ N F _'HNMR/MS (m/z +1) M+H
IOl UFJ. L J. l_l |\||vr\ \'—I-UU IVI_IL IVCW} O IJIJIII
3 gl) , 3.48 (dd, 2 H; g\ 1H6r-\leR %ggang-iz, CHLOROFORM-
9) I n-5 o 1) &hpm 3 H), 3.48 - 3.56 (m,
|3105/é_‘1 1(d, 1 Em{%( ZdNuozgg i 2@*36@& 645 (@ 1H).
- -yl ] pyri ni|djpyridd-5 )1H$yr&9l(s (. € (809(3 )
( N (d, 1ylHyrimidn-Bglamino)ethand) | é& §(m (iH) 8.51 (s, 1 H).
H) . OH"| A~OH MtH. 420. 2 Nl
I\dNFlHN (400 MHz.| MeOD) 6 ppm  4-[3F(3- chlorol
Hi . 4.81(m2H) 638 tt, 1 H),
B ridin-5-yl)-1- 2 qH N:}VI%OO lv?HleanD) 5 ppm
(df 1 I\ ﬁz [%;f 1H L3P E 83O, HH), 3.48 (dd, 2 H),
H), 8.37 p!"f’dlﬂu By y;)1 oI- N4.71 (td, 2 H), 6.30 (tt, 1 H), 6.61 (d, 1
y di \2-am ne (d""y foydirtlidin-BAr %NZIHH)I%% s, 1H2F(§4;H) o
NI RN 400 MHz, |yl ‘ »846(s. 1H)
4} , coetiyl|) - 3- (3- d) 6ppm2"%§"t2
456 (td, 2 H), H B-108/i6 HN nethyl -1 H-pyrrolo[z 3-
5 01 fs, 2 H), 6.237(td, 1 H), 6.44 (d, 1N
b] pyrh di azol-4- H), 7.12 (5 ;
( A3 dilove-2H-AytioldR, 3( dis (4 O 6%%'?& 51"5;“
B-107/8 poyiingyr3 33, 1 b/ d“1d_255 1H), 8.14 (d, 1
N uofoe{ W';L‘?ra(%“th 01),®.2 ( H)l,s%‘V(s 1H), 8.52
N bm (d, 1 H). M+H: 376.2
D -yI)1(1 8 .77 (s, 1 H), 8.45
( 7.53 (s 1Hy 7 12 (s 1ih
4 plper|d|n4yl)1H-(m 1 H),
3 2H), NN 1H NMR (400 MHz, CHLOROFORM-
p 2:01-@ 29ifludeSethyi B3 2-d78p;§”@.333 1B H), 4.56 (td, 2 H),
B-108/ patyl-2HProd)3; 0. 70| 5(03 (s, 3H) 6.23 (td, 1 H), 6.4 (d, 1
- blpyridin-5-yl)-1H-pyrazol-4-  |H), 7.12 (s, 1 H), 8.08 (d, 1 H), 8.09
ylpyrimidin-2-amine (d, 1 H), 8.12 (s, 1 H), 8.44 (d, 1 H),
8.75 (s, 1 H). M+H: 356.2
1H NMR (400 MHz, MeOH-d) d ppm
(25)-1-({4-[3(3-chloro-1H- | g 77 "411) "8 45 (s, 1H), 8.2-8.1 (m,
pyrrolof2,3-blpyridin-5-yl)-1-(1- | 5y 7 53" 1H), 7.12 (s, 1H), 4.71
B-109/B methylplperidinj4-yl.)-1 H- (m ’1|_i) 3 7’4 (d ’2I-i) 3 5’2 (s 'ZH)
pyrazol-4-yl]pyrimidin-2- 2.97 (s, 3H), 2.73 (m, 2H), 2.49 (m
yl}amino)propan-2-ol 4i-|), 0.70 (s: 3i—|). MeH: 467 2 ’
1H NMR (400 MHz, CHLOROFORM-
(2S)-1-({4-[3-(3-chloro-1H- d) 5 ppm 1.11 (d, 3 H), 2.22 (quin, 2
pyrrolo[2,3-b]pyridin-5-yl)-1-(3- |H), 3.25 (br. s., 1 H), 3.38 (s, 3 H),
B-110/B methoxypropyl)-1H-pyrazol-4- |3.43 (t, 2 H), 3.92 (br. s., 1 H), 4.33 (1,
yllpyrimidin-2-yl}amino)propan- |2 H), 6.46 (d, 1 H), 7.32 (s 1H), 8.03
2-ol (d, 1 H), 8.24 (d, 1 H), 8.55 (br. s., 1
H), 10.43 (br. s., 1 H). M+H: 442.2
HO\\\ CHs




N

N~~/cH3 H -

OH N N\

\'' I N1 HNW (40

0 MHz,

CHLOROFORM CI N (2S)-1-({4-[3-(3-chloro-1 H d) 6 ppm
wd-2063/0{cde0 3 H),

2.22 (qu

in, 2

PCT/IB2008/001952

pyrrol o[ 2, 3- b]pyrldln 5-yl)-1-(3- H, 3.25 (br. s., 1
H, 3.38 (s, 3 H), B-110/6 043 net hoxypropyl)-1
H-pyrazol 4- 3.43 (t, 2 H, 3.92 (br. s., 1I—|), 4. 33
=N ——N—N=ypy+rtdih 217%}&@‘,.“';‘nfcpaﬂ 2—H-—6-46
X. O '’ (f
Methoo( I, 1 H) SYruégre(S 1 H| 8.037 2501 (d, 1 H, ;ﬁmﬁé}wéﬂmmmﬁ
rl),HZ,p (or. s., I ), LU 4o (Of
MI—H 4477 2 H3 WO 2009//016460 PCT/ | 82008/ 001952 -142
Ex. uci ur ecivet Hod Structure Nane [THNMER#QOBIHZ, CHLOROFORM-
(M z + N 1H [igeR1-((40Qs-bhio-5-CHL GECERIM 23 R 1) .99 (L. 1.,
e cle 4-13. (6 awhmopsing))s ppm 6?<‘sd 33,67 406 (m, 1 1),
RY 0 1.5d (d 6 H), CH3 » nmlgﬂ%jg 53- 969 (ml1 H), 4.83 (s, 2 H),
334 - 342 (m 1H, 3} é r°ﬂa" 38(t31+a966£(3s1d 1H),7.15 (d, 1
3|H, 3.9%< 4.06 (m 1 H, B-111 /B Nis g@&m”gg(smwog
Ht pyrazol -44_ 4.52 - 461(m 1 H), 4.83 (
yl]pyri m éh-¢Lyl }ani nd) propan 2-ol 5. 38 (t 1 H, ‘
6/53 (d, 1 H, 245%d,| 1 HNH), 7.95 (d, 3% CHLOROFORM.
(5.1 H) 8.00[ (d] 1H. MH 384.2 HCHS 3%«13:4)202 .17 (o
, . MHz, 1 OR K @I-{)Qﬂzﬂ.(d)ﬁH(dZQ(s 3 H), 2.88
3 17 (m SRS d{ﬁ__ 1((3 cADbm2 H). B3 43.27 (m, 1 H),
B-112/8) i H), 2. 29 e e&ylplﬁ’erl -4-y1$21 (z %1‘4 (% )1 2)7854%?&(2 11
3( 13 pyrazol-4-yllpyrimidin-2- H) 637 (d 1H) 7.22(d, 1 H), 7.96
pyrrol o[ 2 yr| d| n qyRAmnolpropan-2-al 3 3. Afir-s.. 3.-444.06 (8, 1 H), 8.13 (d, 1
1lH), 3.78 'N 98'\64’(] "1 "B-112/6 HN net hyé}bﬁ[ﬁ@(d tﬂHhQ38(br s., 1 H).
alyl) 1 H 3.27"4.G - [4.23 (m 1 H), 5.4 {"b+6723 1
NN pyrazol -4-y rchi |d n- 2 yI fam no) pr opan- 2- ol
6{37 (d, 1@,/@(& 1 H, 7.96 (br. SHNR LOROFORM
(f, § H), 8,13 1 NN-CGB H), 8.50()5pp Aty
(pr~s Y H = OH [NKRR-diR@ReBy)-4-[1-(1- 153570, 5H) 236 (s, 3H), 2,99 -
methylpiperidin-4-yl)-3-(3- 3.08 (m. 2 H), 3.64 - 3.79 (m, 2 H)
B-113/B methyl-1H-pyrrolo[2,3- 419-429 (n’1 ‘iH) 527 - 536 (rr,1 1
blpyridin-5-yl)-1H-pyrazol-4- | )5 86" 4 1y 6.48 (d, 1 H), 7.10 (d,
yllpyrimidin-2-amine 1H), 8.05 - 8.10 (m, 3 H), 8.43 (d, 1
H), 8.87 (br. s., 1 H). M+H: 453.2
1H NMR (400 MHz, DMSO-d6) 5 ppm
4{3-(3-chloro-H-pyrolof23- | 5:ga™ Z0a (S E 223 5 50
blpyridin-5-yl)-1-(1- H), 5.55 - 5.87 (m, 1 H), 6.67 (br. s., 1
B-114/B methylpiperidin-4-yi)-1H- H), 7.26 (br. s., 1 H), 7.71 (s, 1 H),
pyrazol-4-yl-N~(2,2- . {7.99(d, 1 H), 8.19 (d, 1 H), 8.41 (d, 1
difluoroethyl)pyrimidin-2-amine H), 8.49 (br. s., 1 H), 12.05 (br. s., 1
H). M+H: 473.2
1H NMR (400 MHz, ACETONITRILE-
d3) § ppm 9.78 (br. s., 1H), 8.42 (d, 1
[4-[2-((S)-2-Hydroxy- H), 8.22 (s, 1 H), 8.05-8.14 (m, 2 H),
C-1/C propylamino)-pyrimidin-4-yl]-3- |7.38 - 7.45 (m, 1 H), 6.42 - 6.56 (m, 2
(1H-pyrrolo[2,3-b]pyridin-5-yl)- 1H), 5.74 (br. s., 1H), 5.25 (s, 2 H),
pyrazol-1-yl]-acetonitrile 3.72 (br. s., 1 H), 3.19 (br. s., 1 H),
3.04 (br. s., 1 H), 0.95 (br. s., 3 H).
M+H: 375.2




|quoroethyI) 4-11-(1 d) 6 ppm 2.09 -

"CH3 CH3 NNN O 1 H NWR (400 M1z, CHLOROFORM N-(2, 2-d

2.24 (m 4 H),

wa@280/016468t hyl pi peridin-4-yl)-3-(3- 2.33 (m SpéiiB2osd61952

(s,

3 H,

2.99

(m 2 H,

3.64 - 3.79 (m

2 H,

B-113/6 HN nethyl-1 H-pyrroft #32, 3- 3.08 4.19 - 4.29

(m 1H, 527- 5.36 (m 1 NNb]pyr|d|n5yI) 1
Y pyazet—4—H—5-86—(—1 im“urf'o e——H)—F—16
method § Y1 1 PYdel, PRI - 2- am ”Eﬁl,,H)s’Na 85 - 8. L0 (‘nmﬁwﬁg(m/zm M+H
O L|-D \U 1 ICIH I\I""l_ I_I}, O (o |92 I Q. J. I_I . IVITI_I “4J9. 4
HIF N CH3o” d _ "O 1H |NWR (400 MHz, DI\/ISO d6) 6 ppm N
N[2. 005K, 13 . (m 6 H), 223 (s, 3 H, 4-[B-(3-chloro-1
Hi pyrrol 2.84 - 3.04 (m 2 H), 4.15 pHAMRB4¢orMHz1MeOD) 5 ppm
bl pyri di m<S - (1- H)4,[3_ aRRos. D. 87 (m |18-98ffbr. s§118)78.89 (d, 1 H), 8.74
c2ic(br. s., 1 BYILA{6 HN |membyhbyatipesi--n- 4- J; )L 84512 17'*26?50§ﬁ’; S
7126 (br ¥ 7. 7]9yrézs>l-4 Wpyeinidinp-dwhine br s., 1H) 6.63 (br. s., 1 H), 4.58 (s,
pyrazol -4¢yl {-N-(2,2- 7.99 (d, 1 H), 8.193(+d4M+
8/41 (d, d< i fluoroethyl)pyrimdin-2-ampe H), 8.49
(br. s., 1 ,.12.05 (br. s., 1 N N-~yFH. MH
A¥3 2 HE THNVR (400 MHz  ACETONITRILE- N =N d3) S
ppm 9.8 gbr. s., 1 H),| 8.42 (d, 1 [4-[2]((S
2 Hydlr’\o y , 8.22 (s, |1 H), 8.05-8.14 (njTHNMR (300®HE/NBOH) 3 ppm
HN N IN0) S0y T i nfib)-na4438bgropyr3-TH38 0847b'{g P:Iﬂ 59 (d, 6 H), 2.86
N ] (br. s.,"1 Hj, 3} (brs 1 H), 3.65 (br.
p-pH), 6.42 - 2 N”r Zplo[3,4-blpyridin-5-yl}-1H- | & ", 1 e 47 (m, 1H), 6.68 (br.
Ht pyrr ol ] pyridi P8 “Fﬂ PYQAng?: 74 (RaF 1 145 809 &, £Dn 8.17 (s, 1 H)
5(25 (s,)2, AT cH3 py ?’8 i )?IO] acet ofa.3ns, b 8), 83F@r. ., 1 H), 8.69
(br. s., ﬁ(;g) 3719 (br|. NI - N (P oftfH) 1301879
(br. s.. W “oB, 95 (brl. s 3 H). MtH  B75.2 WO
2 640 PCT/ | B2008/ 001952 -143 Ex. No./ Structure
M NS Lo g s os*ﬁ"xms?m“é?é’%’.if";’;s
-3- r.s
Hy Mé?@?}/ ? o 4- 5 (. s., 1 H), 3.03 (br. s.,
D-2/D4 : C}B Jridin é 2018 8 fb )1 H), 4.55- 4.73 (m.
8 N net%xypyn)dyﬁimam Sishho)dkordn- kbr.s.. 1 H), 8.10 (d, 1 H),
8 2-0k. 835(brs 1H)837(s1H)864
(s, 1 H). M+H: 393
1H NMR (400 MHz, ACETONITRILE-
d3) & ppm 9.68 (br. s., 1 H), 8.48 (d, 1
4-(1-isopropyl-3-(1H- H), 8.38 (d, 1 H), 8.08 - 8.12 (m, 2 H),
D-3/D pyrrolo[2,3-b]pyridin-5-yl)-1H-  [8.06 (d, 1 H), 7.63 (t, 1 H), 7.39 (t, 1
pyrazol-4-yl)-N-(pyridin-2- H), 7.10-7.21 (m, 2 H), 6.46 - 6.51
ylmethyl)pyrimidin-2-amine (m, 2 H),6.20 (t, 1 H), 4.51-4.61 (m,
1 H), 4.48 (br. s., 2 H), 1.54 (d, 6 H).
M+H: 411.2
1H NMR (500 MHz, DMSO-d6) § ppm
1.51 (d, 6 H), 4.55 - 4.63 (m, 1 H),
6.16 (br. s., 1 H), 6.47 (br. s., 2 H),
4-[1-isopropyl-3-(1H- 6.86 (br.s., 1 H),7.39 (br.s., 1 H)
D-4/D pyrrolo[2,3-b]pyridin-5-yl)-1H- | 7.47 (br. s., 1 H), 8.10 (br. s., 2 H),
pyrazol-4-yl]-N-[2-(1H-pyrazol- |8.32 (br. s., 1 H), 8.38 (br. s., 1 H),
1-yl)ethyl]pyrimidin-2-amine 11.64 (br. s., 1 H); four aliphatic
protons not visible due to overlap with
solvent and water resonances. M+H:
414.2




pyrazol -4-yl ] pyri m di n-
(s, 2 H, 6.89 (br. s.

2-am ne H),

1H,

7.30 (
6.63 (br.

S.

7.26
4.58

d 1H,

1H,

wd 3009/00460 H) . MrH. 284 NH2 H N 1 H NVR (300 Merisdeédhoi9s2

S ppm N CH3 (2S)-1-(4-(
s., 3 H, 1.59 (d, 6 H
pyrazolo[3 4 b]pyr|d|n

1- |sog‘{opyl 3-(1H

1y-1 H (br.

r\ 1II'\ O

S.

0.84 (br.

1 H), 3.03

Ex. No.
Metho

P) razol

ll.

oL (e
yl =S5

4 ||},

4- sy,lu}tmérl m d| n-

\J- UTWI q

5.y
-

4 7%J‘II£R<M$ (g 1) et

D-5/D

y O O Ul. y|a|||||u

H8~L7 " (S
H)l ro\%q (69 3 (br.

UN’:TZE”""
T
\
1
[EEY
1
—~

1" H), NA

5., S hils 4.56
PT Upall 4 ot S——%
CH 8.35 (s, 1 H)
1 H. MH 379
uo%emg -1|\I N CH
Fsohrdpyl-D(184yrlod2,3- S
\Plpyridintg-yhyt H eredold- 3
3I]p(ymldm- -amingy 2/ D Q43
azol -4- 1 H), 3.63
pyri m di n-2-yl am ng
8.10 (d 1 H N

N
S.

) , 0. UJ
1H84M§g5q0m1Hz DMSO-d6) 5 ppm
0 ¢d, 6 55 14.61 (m, 2 H),
grgsjd4 7&&%4'1 H), 6.48 (br. s., 1 H),
55 (br. ., 1 H), 7.01 (br. 5., 1 H),
7.43 (drl)s.. 11,607 (or. s.. 1 H),
43-10(tg s. 3HH)330(br s., 1H),
), 11.64 (br. s., 1 H);

t |ph c pro s not v15|ble due to
\aﬁép wi sblv’%

t and water
sSBh4AR3 T+

365.2
N2 0] 31

D-6/D

\I
T

D-7/D

~PT

Hy 51
(d,

4.61 (

\ C
S

L

T+

Y
/r azol - 4- jg

OO /Inu- 1

M+-H:

8. 64 CH3 ( HN
d3) ppm

Kb-py 3

| TRI LE—

;“3

J‘H NBBHS00HIHY, DMSO-d6) 5 ppm
0586 6 i 4.6, (or. m. 1 H), 6.43

(br 48 {br.’s., 1 H), 6.64 (br.
?:I'Hﬁ74 r.s., 1H),8.06 (s, 1

H), 8.10 (s, 1 H), 8.33 (br. s., 2 H),
116 (br. €., 68); four aliphatic
protons not visible due to overlap with
hztnd yatﬂ)resonances M+H:

20

yr_l_m_dJ_n_La
m N/NN1H, 4.

411.2 HN CH3 H3d
P MNeroby 3L d. 6 F
py[rr [2;:(3)?) h&n—S-y@)—fﬂiY
])yrhiol-éﬁyl]%[z((‘bi‘-pyrasol-
2-yoRityligygmitiet?-amige y |

s., 2 H,
|- pyrazol -

NN

D-4/D [N
8.32 (brl|

48 ( br 2
N4z, DMSO-d6) 6 ppm

150 $O4Hz 6 H), 4.55-4.62

), 45([5 s., 1H), 6.84 (br. s,
1tN) 7.4% (br. 2 2 H), 7.46 (br. 5., 1
H],sbd}a(brz 39),8.10 (br. s., 1 H),
)8.31 (befs., 2 HY Pour aliphatic protons
ot visible due to overlap with solvent
and wateries ances. M+H: 413.2

seoe PR

S.,

D-8/D

E S I \
pyrlnidin-z-
protons not

| vent and wa

yl)*
I phat
H N X

ZO P O®T

|‘|3
t%y\]

LI L L

amne 11.64 (br. s|
Vi si bl e due to ovef
t er resonances.
1-[2-({4-[1-isopropyl-3-(1H-
pyrrolo[2,3-b]pyridin-5-yl}-1H-
pyrazol-4-yl]pyrimidin-2-
yl}amino)ethyl]pyridin-2(1H)-
one

MHd

rlN?VIR\éA(E) »—E[ MSO-d6) 5 ppm

55-4.62 (m, 1 H),
06 (br.s., 1 H), 6.32 (br. s., 1 H),
6.42 - 650(m 2H) 695(br s., 1 H),
7.33 (br.s., 1H),7.46 (br. s., 1 H),
8.05 (br.s., 1H), 8.08 (br.s., 1 H),
8.30 (br. s., 1 H), 8.40 (br. s., 1 H),
11.63 (br. s., 1 H); four aliphatic
protons not visible due to overlap with
solvent and water resonances. M+H:
441.2

D-9/D

(2R)-2-({4-[1-isopropyl-3-(1H-
pyrrolo[2,3-b]pyridin-5-yl)-1H-
pyrazol-4-yllpyrimidin-2-
yl}amino)propan-1-ol

1H NMR (500 MHz, DMSO-d6) 6 ppm
0.96 (br. s., 3 H), 1.50 (d, 6 H), 4.59
(br. m., 1 H), 4.65 (br. s., 1 H), 6.39
(br.s., 1H), 6.48 (br.s., 1 H), 7.47 (br.
s., 1 H), 8.05 (br.s., 1 H), 8.09 (br. s,
1H), 831 (br.s.,2H), 11.63 (br. s, 1
H); three aliphatic protons not visible
due to overlap with solvent and water
resonances. M+H: 378.2




414.2 WO 2009/ 016460 PCT/1B2008/ 001952

144 Ex. No./

Structure Method Structure Name "H NWR/'MS (nfz +1) M+H
woid6dohidesbo H NMR (500 MHz, DVBO-d6) S ppm 1. 50p{HiB$H08/001952

H, 4.55 - 4.61 (m 2 H), NNN4.65 - 4.70 (m 1 H,
6.48 (br. s., 1H), N-( 2-f11#8roet hyl )-4-[1- 6.55 (br.
s., 1 H, 7.01 (b S., 1H) D5/D|sopropyl 3(1
Hpyetof2==3 7.48(b1" 3 8—0+—{(pr——=-
f,,’;tggja pyri di n-3; u)é/tj”)e 1H pyrazol %j‘g (br. s|, 1’1;:','(9M/§/ﬁ8(§9z+1)M+H
{PT . S ; NN |pr|||||mlLamn‘ﬁEOQO\un.
s|, T?’C 11 64 (br. s., 1 H; /1 Htw [aHINMREEGOMHz, DMSO-d6) 5 ppm
pt to N\ overlap w t1lr28§cfrl¢)e‘rﬂ0(d 6 H), 3.93 -4.03
a ances. MrH 365.2 pras., H), 4.56 - 4.63
N o S-{(dstmy-1tipg@zo ¢, 6 IqTH) W ) 4 )347(2:5 or S
L6 %')"r(?g‘é'lf' o gjﬁ'@;&’#ﬁﬁﬁ'r kir. s( BH), 8.08 (or. ., 1 H),
s : r.s.,lp aJ 4Ly|] | Q@ 811(brs 1H), 8.35 (br. 5., 2 H),
pyrrol d‘[ NeE ] pyrl di n- E_yl ) 11?3 @75 bl‘f') two aliphatic
s[, 1H), %s, 1" 341D pyrazol - 4- yu@yj%mﬁ Dledue to overlap vit
H, 8.10 (s, /M 8.33 (br. s., 2 H, N
y|lami no)ethanol 19%64 |(br. s . 1 H): four aliphatic
pr ot ans % visible dud to overlap with |NI "\
spl vent @and water resorjances. MWH: N\O H 364.2 H
1t 13C I—BNTI?I NMR (500 Mz, DVMBO d6) S ppm | 1NHNNRY5®MHzHMSO-d6) 5 ppm
JF6. 04 55 -] 4.62 4-[1-i soproﬁgfps(%SH &4?;}%76:”; 13:) 34150
(m 1 H,/6.45 (prYys., Nl(zbgd‘meﬁ'y'aék‘ﬁ‘%“‘s(br 1H)694§b s.. 1H))746(br
D-11/DPyr 1ol I n-3¥ h*"IH"p ‘<P '3‘7'H4i [, 8.08(s: 1), 8.09 (s, 1 H),
H, 7.46 ,h pyP’é{ff 4 r%ﬁ[n = (|Bi%4 py.rsaz al, 8.35 (or. s., 1 H),
J;, 8. 0B s..ciy H) P80 ” @ e D1163@'-§’[D-|) three aliphatic
I]JLI? N NHA y=ret hyl | gyri ni d| n- 2 am ne |Popiong gyt visigge due (o overiap with
2| H; four al w@(aﬂi c prlotons not vi si bl e SYYRET NG water resonances. 429.2
overlap with sollyvent gnd and water resonfances. MtH:
413 2 H N H3CCH331 H NVR (500 MHz  DVBQId6) S ppm
N

LN 1H3&2<C{"‘br. s., 6 H,

4.55 - 4.62 (m 1

4-[1-isopropyl-3-(1H-
pyrrolo[2,3-b]pyridin-5-yl)-1H-

H),

1H NMR (500 MHz, DMSO-d6) & ppm
1.50 (d, 6 H), 4.55 -4.62 (m, 1 H),
6.47 (br. s., 1 H), 6.96 (br. s., 1 H),
7.46 (br.s., 1 H), 8.05 (br. s., 1 H),

D-12/D pyrazol-4-yl]-N- 8.09 (br. s., 1 H), 8.30 (br. s., 1 H),
(tetrahydrofuran-3- 8.36 (br. s., 1 H), 11.61 (br. s., 1 H);
ylmethyl)pyrimidin-2-amine nine aliphatic protons not visible due

to overlap with solvent and water
resonances. M+H: 404.2
1H NMR (500 MHz, DMSO-d6) 8 ppm
Py Py 1.50 (d, 6 H), 4.59 (br. m., 1 H), 6.48
4-[1-isopropyl-3-(1H (br. s., 1 H), 6.72 (br. 5., 1 H), 7.47 (br.
pyrrolo[2,3-b]pyridin-5-yl)-1H-
D-13/D pyrazol-4-yl]-N-(2- s., 1 H), 8.08 (br. s., 2 H), 8.30 {(br. s,

methoxyethyl)-pyrimidin-2-
amine

1H),8.34 (br.s., 1H),11.63 (br. s., 1
H); seven aliphatic protons not visible
due to overlap with solvent and water
resonances. M+H: 378.2




6.06 (br. s., 1 H, 6.32 (br. s., 1 H,
1-[2-({4-[1-isopropyl-3-(1H 6.42 - 6.50 (m 2 H),
wé2090{dko s., 1 H), pyrrolo[2,3-b]pyridin-5-ytdr82088001952
7.33 (br. S.,1H),746(br. s., 1 H, D8D
pyrazol -4-yl 1 pyrinmidin-2- 8 (br. s., 1 H), 8.08
(br s., 1 H), N N H yI}am no)ethyl]pyrl di n-2(1H) -
39(br _le}, /Iﬂ_llf\r s Ll\ ’I ehe 11 5’)
Ex. N
Motho: br. s. Js"bgturefour al i phat| c qu’ﬁrot ons| nots.y, ﬁwﬁ&/ﬁéﬁn/zﬂ)mm
dge—t0o CIId‘p VW T 1 I‘I I\l Sotvert—art—wearet
r¢so es. MWH  441.2l OCH3 H3C 1 H NI\/R 50 DMSOd6)6
: ppm
2156 (o 2 Dl 1101 soptovl <3 (i (br. O 0% T o adh
' R1 I4[({4 [1 isopropyl-3- ’58 (br. m., 1 H), 647
4165 (br 6. 39 3;/" 10[2.3-0] ey i (brs 1H) 7.05 (br. s., 1 H), 7.46 (br.
D-14/PY' T Ol \ ! di n- 5 ih%gllpﬁﬁfdlng §1H1 I-é),sg.of(bdﬁ.,lj %)’32'18 (br. -
(br. H, rhar -(br yI}a ylI-pyrrolidin-2- )11 6 (g)rr ss )séven(al;; Sri'atlc
pyrazol- pyrim din- BHPT S. '_B ]le due to overIaF;) with
H), 8.09 r. , N—Q" )lam no) propan 1 oI | tar(,é r resonances. M+H:
(br. s., 2 HL_AT63 (br. s., 1 N N H H)[44shree
ali phatic protgns not visible f& CH3 due to overlap
wirth—sotvent—and-water N—HOGHTresomances—vWH—378—2
WD 2009/ 016460, /1 B2008/ 001952 -145 Ex| R/
( HLOROFORM
aS t’h‘()g(;gt Ir\/ﬁfz:t 4re! %éﬁe%(w ﬁgﬁr:ﬁigbég L2 H), 3.02 (t,
: ol ) 3.64 (m, BH), 4.56 (td, 2
D-15/DHjJ | 6 H, 3.93 b}pyrmn@al 1(|mraz3|4-|) rt44:5)0( g?rH) 5H )526(}551(H)16H2)3
N _ ml S
S JS 4, 6§NI\ g:gll@prm emtrge Hpyr Eﬁ/%@(d, I‘IQH) gn; 311 H) 8.11 (s, 1
H, /6. 47 (b N/\]/ﬁ) 05t 8 1 d1H)847(s1H)
y| et hyl ] - 4-[ 1% soprogyl -3- (1H 1 H), 7./ "8-84
Hy- 7 34—+ A R T
! [ T, Z, -
pyrr oy o[ 2, 3xk}pyridin H) 3 43(?‘ l:r)]r 1&, 1 ig g%é _1H), 8.56 (br. s.,
(br. s, H-5 y|)1rr|>;||1 13’1‘: for. ) %20( 07(d,1H),8.03
coirios o 1, | pre i N L i R
r. [S=N WQl) nlud@ lhrRind)préPaf) ¢/ 40418, 3 1), 3.
v{sible du (/&Nerverq*'ap wiof h sofvent and “1") 34°éb('ds3:4)wafj5‘
resonances. MriH: 5\ N CH3 428.2 H3C CH3 Ny HHI)\H\/Ii
(pUU NMHZ, DNBU Gb) 6 pgm 1. 50 (d, 6 HJ, 4H44MRK(£U0-M|-§,-GHL0R0F0RM-
3{ H) ,ct 4. lO N- [/@%/ 5-di ngt hyl - 1, 3- oxazol - 4-|4f $¥pm F44.(br., 1 H), 8.57 (d, 1
H . 4 ~Nmg 1 H),(26)48(N§3ct:jloro1l-;- H), 8.21 (d, 1H)812(d1H)807
: ro 1-g 6.47 (d, 1 H),
2 Y] ™ L ng[gf Do i’%’f s;gﬂrﬁol- Sk (] ), S50 or 9. 144, 456
' N yre1 (t&zé% 16 (br.,s., 1 H), 3.95 (br. s.,
pyrrol of 2, Dlpycidi,n- 9 M an-§-ob ) @34 (850 Br. m, 1 H), 3.23 -
H) , 8 09 (s, 1HH)6H 3.33 (m, 1 H), 1.14 (d, 3 H). M+H:
434.1
1H NMR (400 MHz, CHLOROFORM-
) d) 8 ppm 9.63 (br. s., 1 H), 8.40 (br. s.,
e N 1'H), 8.09 (d, 1 H), 8.00 - 8.04 (m, 2
gg&fﬁﬁf (frgl';'[%’%_z H), 6.46 (d, 1 H), 5.94 (br. 5., 1 H),
E.3/E b] yi-iH-pyrrolol<, 4.49-4.73 (m, 1 H), 4.38 (br. 5., 1 H),
- pyridin-5-yl)-1-isopropy-1H- | 3% 445 (b m. 1'H), 3.39 - 3.56
pér;zi:;l-ry;)r;y:_r;lg;n-Z- (br. m, 1 H), 3.24 - 3.38 (m, 1 H), 2.38
Y prop (br. s., 3 H), 1.63 (d, 6 H, partially
obscured by water), 1.17 (d, J=6.32
Hz, 3 H). M+H: 426.2
1H NMR (300 MHz, CHLOROFORM-
d) & ppm 9.20 (br. s., 1 H), 8.56 (d, 1
A-(4-(3-(3- L H), 8.18 (d, 1 H), 8.09 (d, 1 H), 7.98
(25)1-(4-(3-(3-chloro-1H- (s, 1H), 7.31 (d, 1 H, partially
pyrrolo(2,3-blpyridin-S-y)-1-(3-| ' ey by chloroform), 6.44 (d, 1
E-4/E methyloxetan-3-yl)methyl)-1H- H), 5.52 (br. t, 1 H) 479’ ( d' 2 H)' 448
pg;fﬁé“)"ryg)‘;y:_g‘_'g;“'z' (d, 2 H), 4.43 (s, 2 H), 3.86 - 4.03 (br.
y prop m, 1 H), 3.36 - 3.51 (br. m, 1 H), 3.23 -
3.35 (m, 1 H), 1.39 (s, 3 H), 1.15 (d, 3
H). M+H: 454.1
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1H,

-4-yl ] pyrimdin-2-amne 8.31 (br.
N CH3 1r

.63 (br. 1t

S.,
hr ee

1H,

w@bioploadsse H protons not t visible e due to oveet/e82008/001952

w th
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r esonances

429.2 N

, O CH3

H3CCH3 NN 1 H NVR (500 MHz;'¥PVBO d6) S ppm 1.50 (d,

6
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455-

4.62 (m 1
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o Qe (e

Ex. No.
Metho

/

LJ. T OU'JI U'Jyl

S, 1 H, straytmol o[ 2, 3-

O LT

y

Iéﬁ ctire
% $-Y1)

S
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yr azol -

4-yl |

')m{g;;sog(
ydr of |
7, 1 H);

protons
nd
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(5oc

\VIPEv A} (Ur-

H TS (m/z +1) M+H

I_I \I

w\_’ﬁf\

b] p
1
A Pr.2S

wﬁ thy. By di 7
pPizoMigpydingingdu e

Miamigepateaiile Vi-H;

, 8.30

N H)J 370 (e dy,

19 R (400 MHg, DMSO-d6) 5 ppm
(s, A H), 8.48 (d, 2 H), 8.23 (d, 1
‘H), 8- 1H),7.78 (s, 1 H), 7.32 (t,
6&#%1661m1H)515(t1
ap(br. s, 2 H),

280 4pr.3., 2 6) 1.62 (s, 6 H). M+H:

M-z, DMVBO d6) 6 piifi-2

P

otons n

) - pyr'i*om' di i
1
dy

b]EyrlleI
2-meth 1 f
N N HAM he H)" %seven

o\tﬁyi si bl e

.50 (d, 6 H),
6.72 (br. s.,
2¥4-(ppinihe-PyrimidinGt-yH3)
| (BEhRe- 1('!:917"0'%23 N
BrraEg- 1oy

e to overlap with
Ll

4.59
1 H

(br. m, 1

1 NERAZ00(MMz; DMSO-d6) 5 ppm
-12.084br. 8., 1 H)18.41 (d, 1 H), 8.26
(s, 1H),8.05(d, 1H),8.03(d, 1H),
7.7 s1 s, 2 H), 6.34 (d, 1
IH) tHL1 E’Bﬁ 67 (d, 2 H), 1.55 (s,

H? | £84.2
solvent and
L2 \An

070’)NLV"ﬂf'

1H-pyrazol-4-yl}pyrimidin-2-
yl}amino)propanenitrile

2D09/,016460 PCT/|Bagos/[001952 - 146 Ex. No. / Structur
Met ho Nare ZH NVR/ VB (i z +1) d“’gsg)dggg?g”;
NN 0d M, [mr%y-@p 0. IS %’% A 510
F-1F 58 (b . 6.47 m'm"'”l'c‘:’[g' ur p{{;?”y') (d 1 H), 7.80 (s 1H) 7.45 (dd, 1 H),
H et hyl - ¥ of ({4 43RG n-i|s grem«msmswow 6 H).
yl) - rﬁ/)H) 7C5(br S., 1H), 71M6" 38r
804(br. S. . . 10 (br. s.. D-14/DNNH1
H pyrazol - 4-yl ] Lf'?ndln 2- s., 1H, 1 H, 8.30 (br.
st, 1 H, 838 (b . S| 1 N/ 1HNMR(400MHz CHLOROFORM-
o ¥ frol i daani@e-5H)(1- 11. 63 (i) 5 spom 8.1 (&)1 H), 8.07 (s, 1 H),
F-2/F S H onngmgthdningrdin-fgt4-vi si bl7é5diuéHt 612 (d, 1 H), 6.57 (d, 1
0 N- ./ CH3 98 ”{g‘é’fg‘%ﬁg *g&?'éry'lr 14(m, 1 H3) :)2;1%1;233
M ~(F _\["T"A ). M+H: 394.2
1H NMR (400 MHz, DMSO-d6) & ppm
5-(1-tert-butyl-4-pyrimidin-4-yl- |9.04 (d, 1 H), 8.62 (d, 1 H), 8.49 (s, 1
F-3/F 1H-pyrazol-3-yl)-3- H), 7.67 (d, 1 H), 7.41 (dd, 1 H), 7.17
methoxypyridin-2-amine (d, 1 H), 5.89 (s, 2 H), 3.75 (s, 3 H),
1.61 (s, 9 H). M+H: 325.2
1H NMR (400 MHz, CDCI3): 5 11.281
oo |& IS T 05 00
pyrrolof2,3-blpyridin-5-yl)}-1- | 7 355" 11y 719 (s, 1H), 6.60 (s, 1H)
G-1/G (tetrahydrofuran-3-yl)-1H- 5.04 (s, 1H), 4.19-4.12 (m, 2H), 4.06-
N/ pyrazol-4-y|jpyrimidin-2- 4.02 (m, 1H), 3.97-3.91 (m, 1H), 2.94
ylaminojpropan-2-ol (s, 2H), 2.58-2.51 (m, 1H), 2.49.2.36
(m, 1H), 0.92 (s, 3H). M+H: 440
1H NMR (400 MHz, ACETONITRILE-
3-({4-[3-(6-amino-5- d3) & ppm 8.12 (d, 1 H), 8.05 (s, 1 H),
G-2/G methoxypyridin-3-yl)-1-methyl- [7.73 (d, 1 H), 7.12 (s, 1 H), 6.59 (d, 1

H), 5.91 (br. t, 1 H), 5.05 (br. s., 2 H),
3.90 (s, 3 H), 3.79 (s, 3 H), 3.52 (br. q,
2 H), 2.61 (br. t, 2 H). M+H: 351.2




F 3-(4- (1 (2,2-difluoroethyl)-3-(1- d) 6 ppm 2. 33

- 2.69(m 2 H, 3.02 (t, cyanoethyl-1 H pyrrol o[ 2, 3-
w@20dpicdedtl - 3.69 (m 2 H), 4.56 (td, 2 D 15p@r/1B2008/001952
b] pyri di n-5-yl)-1H pyrazol - 4- H) 4.63 (dd, 2H), 5.52
(t, 1 H), 6.23 NN Nyl)pyMnidin-2- (tt, 1 H, 6.54
(s, 1 H, 6.55 (s, 1 H, " yIamno)propanenltr|Ie736
VA | 4 LN Q N7 [~ 4 1N O 11 O 1LC [ A 1
EX.NO.)\ y L1, OU. UT o) I 11 U, 1T LI I Y A O o (O, =
MethoJ"F.: 8.47 (huctdret) N Ci *ﬁm’“oo Ml RS (2 +1) Mo
CHiC IVF |\|—|\|upop|||u AT H—86 56—
s|, -(3-chloro-1 H 1 I—I), 8. ZGHMhR(ﬂoohd)—u,ACETONlTRILE-
8| 07 ( 8.03  HNNRYS EiloRLRy 3P z(byrld®l5rwl5-1 19 (brLs., 1H), 862 (d,
G361 V1 -1 H- pyr|aklocty- L@ mety H?g (d?i) 3)2?5 S ZttH% 3)15
., G H), | <|br&ol§a4pblppridins:y))- 1&1— IL‘iSB %1 H). 4.63 (id, 2 H),
3 H, )QH 01F ' rfp‘mzﬁ'“‘zfﬂWr'@Wﬁ@WW?OI@aﬂ(b rzHﬁz 51 (s, 3 H). M+H:
1l H), 1 H), 3.25 N\N~!' 3 2 249112 3. 35 (m
1l H) H H5H 384 1 F 1 H NMR (400
M 6 ppm 9.44 (br. s. 1HyMﬁ)(4oog|H g, CTHLOROFORM-
( 841((32.0hdonretyitHa- H)| 2 %ggg;bfg)(b’ 870 (.1
H 'methyl -1H- pyrazolo[3 4- 1H), 647 (d, 1 H (6 23 t)t 1H
G-4/G b] rigin-5-y pyrazol4wyl]- %s ) ( ) ( )
p s g rapoleyYIl- 8 48 br. 6.0t H) 1458 (td, 2 H), 4.41
H {4 yngtg e (br. s, 1 H), 3.92 (q, 1 H) , 3.57-3.82
- . muyB H) 2604p, 3 H), 2.15 (br. s, 1
yrazol o ,J - S,“ j—ib)E f’é‘fcbﬁ-?‘?ﬂ M+H: 427.2
'-'yT)pyl o= \Lu, Z T
16 (m_sf(CHs 1 H) 3.95 (br. s.,
NyI am no) ps-gpan- 2- q| 12 -H)(3-crBar@ H-pyrr8lo[3,6- (@ C;’;ag?;os""z'
G-5/G .23 H of I\ 33 Wyf'd'tl&l')t“ (2C{ 2' 3 H. (br 50 (d, 1 H),
- H NVR (400 1 CRCRMCRE™ 3§”\5‘ﬁ‘m 936(3 (rh)raoasd A H), 8.23 (s, 1
H, 8. 407(br 8 il mbhjhr 2 Y200 (dH). 831, 118, B (s.1H), 10.01
8.+ HN NN (29) -1 ( 4 ( 3-( 3- chi désp! s 423

th\/l-1 HI—anrrnl n[? 34

H 6 46 (d_ 1 H)

5.94 (hr

1 H)S$SciE-3/E N b] py

ridin-5-yl)-1-isog

ropyl-1 H

49 "= 73 (m 1 H, 4.38 (br. s., 1 H), 1HNMR(4OOMHz CHLOROFORM-

yrazol - Fidi n{ 2[4 (%afaﬂfomrfr'gzo‘?" 3f( pr3- ;"(};1)13 é)%f%@(j ??_' ()br8 j02
G-6/G-| 3.56 ~ 0) pr@&};\gg og Tl iﬁ A 838 (s 1 H

38 (m ! N Renkr rlez érq'b 65 (s s, 1:) M+)H

, parti OM obscur ¢d by wat er)

7, Suy SWHH: 426. 2 H3C 1H NMR (300 I\/HZ CHLO?(]:O?I\/I-

O d) 6 ppmg.20 (br{ s., 1 |—|“) 8756 ¢ VIR €100 8z, OMSO-06) 5

Z ppm
23))4:1 (4- (8- NNhl(grméL o RE (d 1 5%};%84?%%:%%?(2%336
! . . s r] m

G-7/G ply't¥ 3-[b] pyri di n- $aiglbn py :L?&% Eﬁﬁwe :b(mE3'I-ﬂ/7é6 (br. s 114)

—~TO I—"'\("TT_(JO"O-PU) B ' PP W= b~

N

A~ 7

tan-3 yl) nrg&)bmﬁ:d)n-ztyldrhnoy chl g

propanenitrile

.08 ©f. 8) 1 H)p7.9Mbr. s, 1 H),
8.19 (d, 1 H), 8.38 (br. s., 1 H), 11.90
(s. 1 H). M+H: 385.2

H-1/H

4-(3-(3-chloro-1H-pyrrolo[2,3-
b]pyridin-5-yl)-1-isopropyl-1H-
pyrazol-4-yl)pyridin-2-amine

1H NMR (400 MHz, DMSO-d6) & ppm
151 (d, 6 H), 4.43 - 4.69 (m, 1 H),
6.22 - 6.63 (m, 4 H), 7.72 (d, 1 H),
7.82(d, 1H), 7.92 (d, 1 H), 8.23 (s, 1
H), 8.30 (d, 1 H), 12.08 (d, 1 H). M+H:
353.2

H-2/H

4-(1-isopropyl-3-(1H-
pyrrolo[2,3-b]pyridin-5-yl)-1H-
pyrazol-4-yl)pyridin-2-amine

1H NMR (400 MHz, DMSO-d6) 5 ppm
1.50 (d, 6 H), 4.45-4.65 (s, 1 H), 5.79
(s, 2 H), 6.25-6.38 (m, 2 H), 6.45 (dd,
1H),740-755(m,1H),7.71-7.86
(m, 1 H), 7.95 (d, 1 H), 8.09 (s, 1 H),
8.22 (d, 1 H), 11.68 (br. s., 1 H). M+H:
319.2
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Wdrz(be/oicﬁﬁo 2 H,

N
4.

3.
1.

pyr azol
79 (d, 2 H),

36 -
39 (s

.51 (br.
3 H,

-4-yl)pyrimdin-2- H,
4.48 N yl am no) pr opan- 2- ol
3.86 - 4.03 (br.

m 1H)),
1.15 (d, 3 H*-MrH 454.1 WO
2009/ 016460 PCT/ | B2008/ 001952 -

5.52 (br. t, 1 H
(d, 2
N J,

3.23 H OH 3.35 (m
1.47 Ex. No./

H),

N, Cl—BPm/{_lla)bothé)/oowsz
1 ,

ANt b 2l OF - e | NI P2N 1 1) ML L
Ex No T ub[ ul \3 LAA*ASLBLAYA" 0T U\JL ul 3 T .I.} LAALELIL
Methoac' G H3\ ol VR (400 Mz, Df @Zﬁ?“ 6 ppim N omrmts (mvz +1) Mo
AR S=S-cihtoro- 12715 T @8 o, 2,
8 23 CH pyrrol 0[2 3- b] pyrl d| n-5-ylj Fé% OOWHZ DMSO-d6)  ppm
8] 07 N - T8(S, |31 (t, E-R H), 4.56 - 4.72 (m, 1 H),
hydr oxy- I metify| et Ny oI b 5 1g 632‘1 (oé ©H), €98 (dd, 1 H), 6.79 (4,
H-3H 1] H) ~/1 ' N [BVES ]p”' O%y NitcH)7-22- 7.9 (m, 1 H), 7.39 - 7.49
3173 (d. ' 326 (brb]pﬁnd.,ne (.1 H), 791 @ 1 H), 806 (¢, 1 H)
y| }am no opanenitrille 2.32 (br s., Ig)14 %@2’ Bal(og' H 1162 (br
H . MH: '2N437.2H HNNCRBlHNl\/F
VDO ﬂlG) U. IJIJlll ?\I\ CI_IIS
2r [ 4- no-pyrimdin-4- yI) 3- 12 08 ( 1HN§AR’(4<§[3M?'?Z DMSO0-d6) 5 ppm
8l 41 8 26 E-3 i | 1?{ 155 (d, 6H),4.53-4.76 (m, 1 H),
H py s H) ‘ﬁm‘,’; M 6°pr° BT G008 sk Hy1s 600, 1 1), 726
H-4/HHO b] Byr il H- 1Y _y1) d% 013[)2 Ay S4§, (m, 7 H})7.66 (s, 1 H), 7.88 (d, 1
6| 45 (s 6. 34 (d, b yrimna met hyl prop ;PO I(d )8;81(dH)1 1*'1)9892(gr
5|11 (t 3.67 (d| 2 H, 1.55 (s, S 1 H)11.99 (or
384.2 NH2\ C CH3 [N.N1 H NWR (300 NFE, 6)
B PPM, N/ 3 chtoro §-(I=rsopropyl-4- 1215 (S, I
H, 9.0 (g, 1 H, 868 (d, 1 H F-1/F HNHNMR (400 MHz, ACETONITRILE-
Py i Pt M > D)F/raz@is*)-ar{y- 3)(5-amind%-65 (%’3) SPPHp,05 8518 )51272 3)1?)3
(g, 1 H, H-pyﬂélhdﬂy 2ip3-yhy-i di iﬁ}& 5347, 5., 2 H), 4.58
-1 7{ 80 (s, , 7.45 (dddiflupraehyl)-4i-my@zal-4-4 ad rrs., 1H) 376(5 3
1} 60 (d, N NN MeHY V'] ?V'}EW?)PW‘EPB H§;I35 (drlsNIVR) 3.27 - 3.41 (br.
(g00 MHz, M Schlor05[1(1m1d%366 (br. m, 1 H), 1.08
8l 11 (d, 1 HH 07 (S M H) , F-2/ F (d, 3 H). M+H: 407.2
nethytpt CIIUIII'—I-yI)' 85— (eh—t+tH)y—A 12— H);
6
|
1H NMR (400 MHz, MeOD) d ppm
(2S)-1-(f4-[3-(7-chloro-5H- | g 2" ver br. s, 2 H), 8.20 (br. s., 1
cl pyrrolo[z,3-b]pyraznn-2-yl)-1- H), 7.91 (s, 1 H), 7.27 (d, 1 H), 4.57 -
-2/l isopropyl-1H-pyrazol-4- 4.79 (m, 1 H), 3.66 (br. s., 1 H), 2.91
Yllpyrimidin-2-ylamino)propan- | " '3 11y 1 64 (d, 6 H). 0.91 (br. s.,
2ol 3 H). M+H: 413.2

Example J: Raf Biochemical Assay

Compounds of the present invention were evaluated for potency against b-Raf using an in vitro

kinase assay. Raf kinase activity is measured in vitro by determining transfer of radiolabeled 32-P

phosphate from ATP to the specific Raf substrate Mek1.

Full-length wild type b-Raf is expressed in

recombinant form and purified from bacterial or insect cells. Recombinant Mek1 is purified from E. coli

bacterial cells.

In one assay format (designated G1), the full-length wild type Mek1 is used as the b-Raf

substrate. In a second assay format (designated G2), the full-length K97R Mek1 mutant is used as the b-

Raf substrate.

5 nM b-Raf, 0.8 uM Mek1

In vitro kinase assays are performed in solution containing the following; 50 mM Hepes (pH 7.4),

mM DTT, 2% (v/v) DMSO, 0.2-1.0 uCi [y-*P]JATP per well.

The assays are performed in wells of a 96 well polypropylene round bottom plate, each well

containing 43.5 uL assay mix and 1.5 pL inhibitor compound or DMSO vehicle.

, 10 mM MgCl2, 25 uM ATP, 0.002% (v/v) Tween-20, 5 ug/mL leupeptin, 1.2

15 uL of b-Raf mix is

added and the plate is shaken on a plate shaker and preincubated for 10 minutes at ambient temperature.
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30

35

HN pyri m di n-4-yl -1H pyrazol -3-yl]- H), 5.72 - 6.14

(m 1 H, 524 (t, 1 H, N 1Hpyrrolo[2, 3-b]pyridine
wd20080{ci60 2 H), 3.85 (s, 3 H), 3.74 - 3.83 (mpcB181)68/001952

1.67 (s, 9 H. MH 394.2 NCH3CH3 CH3 CH3 NN 1 H

NVR (400 |sz DVBO-d6) 6 pprd®00 5 1-tert-but 14
nmdin-4- 1 9.04 (d, 1 H, 862(d 1H), 849 (s, 1

The r{a& cénFli ’E'é)weé'gl} ?%J tﬁ%%f 1ﬁ (})Jyﬁ)T P mlé r'_amnd 5@ aIl(%gn éﬂza J%ac'f%%s’ztér%}nated after 40
minutes ygfigon & 26 05 WEDTAMIG4) . N 1.61 (s, 9 H. MeH

326.u2 ohthe IStodpdd rbadtloMi¥Rran40ed\biz, wlildEd @Eweﬁ nHidn 88Biody¥e A membrane
Silent %%l;gfzr:l‘ EI@( Rla[%g(ﬁ(algglﬁlH?co nggOFﬁl 13] v&.eﬁ?ﬁrre f!;%r’s? Enéwgﬁhﬁ9 If Ye rp]es with 0.85%
phosp50r3¢:| a)ud]_.ThQ §lter g_sH])Iace@; mzqfvay(vn’qh a]gH)t 50 mmsqwg pho_‘spt)onc agid 3Bd gently rotated
for 10(Snutds &M an drbite? skaker. 1Th|é|) roc@dl.ﬁg il r%pealec”)nce V\@h %eérﬁ) 8596 bh&phoric acid.
Five sg}éﬁ Qf%(%ﬂ'l\?:? IQ){'%[B?( ?fF’ gﬁ? ﬁ‘?ﬁ“ﬁ ngﬁlteé p@qer §)r cﬂc%aéloe %{ spicn" c activity. The

filters pfp, air3iried fod ol hqunandlsariwictRdPétweea oeliophame paap éh &1 Afsrsham Biosciences
Storag%"b’hos é%c%eﬁ Lnk 'Beve;l}_%ped a@ Ié}a%f gve$ 61 ﬁhHNT('uénmgg ’_%’re%_kélr?ng a Molecular

3
Dyna"&@ glﬁlp[’@phﬁ""'gg‘ir{ Yomes 8f Sﬁﬂ‘ﬁ ﬁE? aglculgigyt uging, B‘PﬂQSQE{@tE’ 1.
( Raf Hinddp,acBit s ¢atculaledHiom th&spédificktility of [32-P) ATP 32-P lr(lcorporation into
)-1-methyl- 7.73 (d, 1 H, 7.12 (s,
MekT %ﬁ%ﬁ%%ﬁ%@ﬂr%gﬁoﬁo K%fll—l- pyrazol -4-yl ] pyri m di n- 2 H) ,
5.91 (br. t, 505(br s., 2 H, N
Exammb}aﬂhfmélmlaamaa@,nltri le 3.90 (s, 3 H), 3.79 (s, 3 H,

ctbo g itk b ik ot s o

assay \g§. foll@ys: ydherastivityt ofodafSkinases ur eelidaise deteiniddg/ NS measuring the level of
phospHok)latldhidf Mek1/Z &t serifd 217hEh MRS t@ég@s Nb@late&@?@anﬁh&ﬁ vivg® Mek1/2 Ser

phosprc%)(l}létsog is mfaﬁe%o%ongtzam{ 8?163%&{)—&!/3 2 antlbogl%s ?C(J?lpg%nalmg #9121) in an ELISA
formatdlfluoroethyl) 3-(3-nethyl-1 H 1 H), 8.26 (d, 1 H),
8Hgé‘th&%m\aﬂnd—uuma$| r%éandﬁu( MO%M'?DW (h@l%g rﬂ( §’b4R5?] Jt*oﬁ%' dle %sed for the

assayyA%OSS cells( are grown’in 10% FBS DMEM medlum When the ceIIs are near 85%+ confluence,
the cells are rinsed with PBS once and trypsinized with trypsin/fEDTA for 3 minutes. The cells are
resuspended in 10% FBS DMEM and are centrifuged down at 1000 rpm for 5 minutes. The cells are
resuspended in 10% FBS DMEM and counted on a cell counter. The cells are seeded at 50,000 cells/well
in a volume of 100 uL/well in 10% FBS DMEM in a 96 well flat-bottom plate. The negative control wells
receive only 100 uL of 10% FBS DMEM medium without cells. The plate is incubated overnight in a cell
culture incubator with 5% CO, at 37 °C.

’ On day 2, testing compounds are prepared in 10% FBS DMEM medium and serially diluted at 1:3
for 11 test concentrations. Each concentration of the compounds is tested in duplicate. The compound
solutions are added at 25 pL/well to the corresponding wells in the cell plate, and 25 uL/well of the vehicle
(0.5% DMSO in 10% FBS DMEM) is added to the negative control wells (no cells) and the positive control
wells (cells without compounds). The plate is incubated for 1 hour in a cell culture incubator with 5% CO,
at 37 °C. After 1 hour of incubation, the medium is removed, 100 uL/well of cell lysis buffer is added into
the cell plate, and the plate is shaken for 15 minutes at room temperature. After 15 minutes, the cell
lysates are transferred to an ELISA plate (pre-coated with anti-Mek1 anti-body, Cell Signaling #2352), and
the plate is incubated with gentle shaking for 2 hours at room temperature. After 2 hours, the contents of
the wells are aspirated and the wells are washed 4 times with wash buffer. 100 pL of phospho-Mek1/2
detection antibody (Cell Signaling #9121) is added into each well and the plate is incubated with gentle
shaking for 1 hour at room temperature. After 1 hour, the wells are aspirated and washed 4 times with
wash buffer. 100 pL of anti-rabbit IgG HRP-linked antibody (Cell Signaling #7074) is added to each well,



5.67 - 5.93 (br. m 2 H), 4.63 (td, 2 H, CH3 N\ /F

pYrazol -4-Yl]pyrimdin-2-amne 3.47 (br. s., 2 H),
w@2idof{ce0 3 H). MrH H 421.2 F F 1 H NVR (400pdMEB2008/001952

CHLOROFORM N~N d) b ppm 10.81 (br. s., 1 H), 8 70 (d,

1 NF 4-[1-(2, 2- dlfluoroethlﬁ) 3-(3 / nethyl -

H pyrazol o[ 3, 4- , 8.26 (d, 1 H), 8.16 (d, 1H) 8. 07

and thg’p%eq Q‘N qgtgﬁ/\;n'lt%%ggfrﬁk)ngio rBW %ﬁ?f%n %g&éler]ature( Af‘s}% Hz)ur the contents

of theme@gar@tagplrazedpq)nd the wg_llsmrep\pvgshm ettmes aithy saeit buften- B0 (Lbef TMB substrate
solutlo‘h ESémED#TO&OQ% a{d@ed ﬂatd'aach %eﬁ’%n@ tI%ZplatgéanéN'oatleh wNCgenztle fgakmg at room

e B YL 2 R 6B WENEN
empergjpre Yot 10 jo 2q_‘mﬁ)1tes - Alger IBr devgopnien 100 N;'H- stqusplugon (1N pydrochloric acid)
is adde@itdBedch MeNVdRte[rnbte Mooy d@dloﬂﬂ@r_tmﬂdb phtdN\is read at 450 nm on an ELISA plate
-[3-(3-chloro-1 Hpyrrolo[2,3 C

]pyridin-5-yl)-4-{2-[(2- d) b ppm2.12 (s., 6 H),

3.48 (br. s., 2 H), hydroxyethyl)am no]pyrimdin- ,

3 73 (br. STaBleld) B-Kaf Bibchemicil dfm cefluthL Attivity- D%fa (s, 1

'I! 8 08 lnl 1 J_l\ % 22 /e 1 MJ’\\IY a-/nl 1 \Jl1'| 2
H . 8|3emes |1 H. 8|swreés |1 H), 10 01 H b-Raf %
nrﬁxnyl pr’% =r#-RMK: KoBhib(|brEx. s | AMEI ICHQwH:b-BaF3K; |Ninhib @ 1
Cifp- H| LM NV@ 1 AMd NYe CHLM):CRM_MG 2- M
am r 4t lygo 3- b . 13
(sB.',2 Emp!)q,g% 68" ?(%_ s 1025 '%/c[ o @«é' or pg%(’%
Heayr roled72, B- o12 6| 4%97 d,| -8, 7 351(3 10.bDs3 §. 1093
b pyrifdim=5-yt)j=tHpyrazot ==yt {d, T H T 824 (s, 1
H)B-38./38.8(1%, | 1 0911 N N ¥ 2-Im-hyl pr dhtA9eni { r40/0808.|53 100
(s, T W), 10.06 (br, &, L Al MFAT T _H 370 F2N N[H3C
MBS (B %80 Mi7* DNEER6) b bifiA : £0.0005 100

3B(§ Q.Q)@? M BBooy . B: 09 (9, E?qu) 205§69 _pgop(l% 2 101

readel-

hyvlpyridin-3-\l)y-1-42 2. - H)
454 8.084 . 0815H) G 7/|Gg#’ N Cb.édsuor Dep. bods) 1 99
Hpyrazot=—4-16-09—F672 (3 H5— 736 (b= )
NByT ) pyrd.afi d nom@a am no) - |7.048 (br.0.312, 1 H).QOOW. g4 100
(br. 8., I A, _--~[proparfenitrile 8. 19 (f 12,
br84%. | 10644, 11,90 |"'O-W tH (39781 H) . ORMG 100
3%59 2 9.26 0.002 D-10 0.923 0.002 100
B-10 5.96 0.005 D-11 1.32 0.0008 100
B-11 0.007 <0.0001 D-12 1.52 0.0014 99
B-12 0.45 0.0016 D-13 2.99 "~ 0.0007 100
B-13 6.27 0.0227 D-14 3.14 0.0048 99
B-14 0.51 0.0007 100 E-1 0.223 0.0015
B-15 3.25 0.0062 E-2 0.015 <0.0001 100
C-1 0.483 0.0039 E-3 0.165 0.0006

D-1 1.98 0.0033 E-4 . 0.188 0.0019




HNNNCH3 1H NV\R (400 MHz, DMSO-d6) b ppm 1, O N~

4-(3-(3-chloro-1 Hpyrrolo[2,3- 1 6 .51 .22 - (d,
woER00081dscd)) , 4.43 4 4 .43 I'|) 4.69 7.72 (m I1pdaB2ods/001952

cH H 1/ H b] pyri di n-5-y|) |sopropyl 1H 3

pyrazol -4-yl)pyridin-2-am ne15?‘82 (d, 1 H, 7.92 (d, 1

H, 823 (s, 1 H, 8.30 (d, 1 H, 12.08 (d, 1 H).

MtH: N/ 353.2 NH2HN"1HNI\/R(4OOI\/Hz DVMSO-d6) b

ppm N 1.50 (d, 6 H, 4.45 - 4.65 (s, 1H) 5.79 cH3

4-(1-isopropyl -3-(1 H (s, Tablg3 6. 25 - 38(m 2H)

6.45 (dff, H Z7IMH - <CcH3 pyrro o[ Z, 3- D] pyr1 ain

pmmi oMEK |

H 1 H| 7.40 pﬂVIEK( 7.86

pyrazol |4 ) v aﬁxne (esd, ek o <Pcso} -

MrH 319NH.HN M OC/CN§46:) | BRORRY. OC19 ]49
Ex. No. Structtfﬂle {)/E hod Strug ure Nane 'H ﬁ?g/n%\/s

(MZ +1 I\/I-I-H. H N N1 400 MHz DMVBO dﬁ\ 6 pm
2 %i‘é—ﬁ?"%-@%"g 7% o] #9533‘ ndal) ob ) 1,
E)L 6.211(dd, 1 H, 6.38 (dd, 6] 79 (d, H-3/Hi

7.2 - 7.39 (m I [H), /.59 - / 20— CH3[pyrazol
1H pyB+ial q[ D.0619m B-H), 0.00P96d| B-97A), 0.084(qd, 1
pyridine N 8.14 (d, 1l H, 821 (s, || H 11.2

H
, b
br. sL_2 =l MH 443 2 NH2. H NN-1 H NMR (400
7 AN

VHz, 6 \ N

3-chl or b qu'?’)lu O ol '-845*21 ploboes, (%98 |0 19653 .
4.76 (n] 1 H, 6.18 (dd, 1 H, 6.81 (d, 1|H, 7.24
H4/H N{ gyr[ -yT)[-1I Hpn-4-yI,3F H 7.4Z (m 1I|H),
7.66 (s| B-19 , ¢.08871(, B59 H300680600b| B-99 )| pyd.235 o[| 2

B-20 | 0.00664 | B-60 0.044 | B-100 | 0.00429

B-21 | 0.00195 | B-61 | 0.0673 | B-101 | 0.107

B-22 | 0.0263 | B-62 | 0.0481 | B-102 | 0.509

B-23 |0.000428| B-63 | 0.0437 | B-103 3.8

B-24 | 0.00326 | B-64 | 0.0617 | B-104 | 0.00962

B-25 | 0.00598 | B-65 | 0.00904 | B-105 | 0.00946

B-26 2.2 B-66 | 0.00287 | B-106 | 0.0105

B-27 0.184 B-67 | 0.0092 | B-107 | 0.00806

B-28 0.538 B-68 | 0.0256 | B-108 | 0.0112




c b]pyridine H, 809 (d, 1 H, 818 (d, 1 H, 823 N
(s, 1 H, 11.64 (br. s., 1 H, 11.99 (br. s., 1 H).

wobddvosddo 2 HN  HZN N 1H NMR (400 MHz, ACETON H¢¥/i82008/001952
NN (2S)-1 -({4-[3-(5-am no-6- d3) 6 ppm 8.05 - 8.15
(m 2 H), 7.83 ~ H3co N F ~153-

methoxypyra2|n2yl) 1-(2,2- (s, 1 H, 6.65 (d, 1 H,
6. 27 (ti{—H 4 F—d-ftcor-oet HH—E
H-pyrazJLI-4 § PMER .| t, 1 pMER4| (br. 9. pMEK)
4.58 Nyl ]pyr|i mdin-2-yl}anm no)propan- (tdg, 2 ,
3.81 (bi. I'lzx 1 1950 3.176Exs, 3'%25P 21 0Ex) ,| 31GA0 (yr .
s., 1 H), 10( H, 3 -
3.23 (bl "?ﬁ Hf*,‘omg.csb'ﬁ?k d,(ﬁ%m Be? o6 ol
H cx:: H NMR (400 WHz{ McOD) d ppm |N

(2S)-1- 43& -l(7-chl orfo-5H cl - CH3

pyr r ol of 2BE%][pyPaA n-|25/69 - 1 0.¢288 @'1@9“09946% 2
H, 820 (br. |s., 1 1-2/1 isopropyljl H-pyrazol

H, 7.9F s H—7F27+ e H—4pr—N

yl'] pyri i gigy 2- ylggup rfogveran-osk3sd| @n1d (He.144 64
(br. s.| 1 H,l 2.91 (Qr. s, 2 , 1164 (d,l 6 H, (.91
(br. s. N // 3 MtH 41B.2 N |[H CH3

oH 2 01 3

Exanpl e J; f cherfi aI 5S nmpounds |of th

pr esent |ﬁv'~§a 5 Q&%r Eﬂgiuat@éoggr &ﬁlgiC)D'gégf%S
b-Raf uging arf in vitrio kinpse assay. Raf |kinase
activity s mgasured i vitrp by determmig—transfier
of radi ¢! BiB3 dd @20P |5BeNRspOWEB 1Y pB-ATP |t 0.01862
specifi¢ Raf qubstratg Mekl.|Full-lephgth wijld type
b-Raf 1§ expressed injreconb|nant fofmandipurifie

from bagt gr i, nsdc ' t | S

purified g:{ﬁl E6)69611$ E’aﬁgem%@@ T?'!Pﬁﬂ od\'@gi‘%éay
format (desigrated Gl)|, the uII-Ien_:;th w l[d type Mkl
i s used{as thg b-Raf—|substrate—tm g secondassay
format (dBs34grae@Ro=)|, B-T¢ | 0l009338npBa1 KO 1R.0BR22
mutant {s used as the|b- Raf|substrafe. 10|l n vitrd
ki nase @ssays lare perflorned | n solut}on congtainingithe

20 [0 meed g D DSy 2

0
5 pg/nm|leupegtin, 1.4 oM DIT, 2% (/v) DVSO, 0.241.0
n

—+

NC [y- BZPTATH per wel|l. The| assays fre perfornmed |
wel l's of B-36 |(wed.A58ollyBropy| eAd 1 2oundDdt tjorf. p0AL ¢

each well cortaining}43.5 pl. assay fnix and 1.5 pL
i nhi bit pr congound or |IDMSO vehicle, {15 pl af h-Raf Inix

is 15 adge gopor ]I aLesip £N| Op 2 Fbﬂf(ﬁ)B%%aker

and prejncubat 0™m nutes at aprbi‘ent
tenperafure. W 2009/ (16460 PCT/ | B20p8/ 001952

B-38 | 0.0187 | B-78 | 0.0088 E-6 | 0.00898

B-39 | 0.0878 | B-79 0.001 F-1 0.0499

B-40 | 0.0482 | B-80 | 0.0953 F-2 0.196

B-41 | 0.0785 | B-81 0.0715 F-3 0.0554




-150 The reaction is started by addition of 15 pL ATP

m x and shaking. The reaction is term nated after 40
wokdghesedy addition of 25 pL 0.5 M EDTA (pH 7pé/iB2068/001952

pL of the stopped reaction is transferred to a well of

a 96-well nylon 66 Biodyne A'¥enbrane Silent Screen

filter plate (Nal ge/ Nunc: 256081) The wells are

filter eg—are—washed—Hyve—tAps—wth-—H-—850%—5 -
phosphofic aci|d.pMEK fli | ter 3pmlacej in a|tpNEW tih
about 5p nL O. 85%§Qho¢phor|c acid and gentlly rot at qd
for 10 i lXes r bExal | sHGRBr . | TEX. prjo %ﬁﬂe i's

r epeat egl ce (w re 8p% phogJ C 4ci iflve
sanpl es| o . 5 k‘mi TB“%‘\ EN@ sp ot tle &8\4

filter paper for cal cyl ati on of spec| fic agqtivity. |The
filters|{are ailr dried[for onp hour ahd sandw ched
bet ween| cBt42oghaRbanr dp BoB2 a0-ARE3HaN{3BT 04 c DdHESs

St or age| Phosphor Scregn and pevel oped at | gast over

ni ght . [Fre—+rgge—s—+egad—ustpg—a—Notpewtar—36
Dynam cp Blay M Siuaanqs Bgs TRAEN12Y0] UGES qlo.6pShs |ar e
cal cul afed usifng | maggQuant 5 Ki nase factivity is

cal cul afed frgmthe sgecific act|V|t of [32-P] ATR,
32-P ingorporation. intjo_ MKk@L, and the congentratign
of b-Ra .Bééan'p(P-QOP(wRaB'%l @9387% a@ 35 CQrﬁ?@t%cs
of the present| i nventijon wergp eval uat ed for potency
agai nst fb=RafTust g—& cetHutpar assay—as—foHows: 'he
activity pi4sRaf kBmasegsB-85 Cpld.6219 Hdeteq mingylzpy
nmeasuri pg the |l evel off phosphoryl atfj on of [Mekl/2 at
serine R17/221, the sijte phosphoryl at ed by |Raf ki ngses

in vivo | /]2 .. Ahasphory, Long i asured ugi ng
anti - phps SBHE- kqsﬁéGart%dg% sdéééq?l Ségggl [ ﬁéﬂ 121)

in an ELI SA forrmt. 10 Heal thy gr ow ng. human nel afona
A2058 cgftts(tfarbortnga b-Raf—Tot=atonm)—ane used flor

the aspag-47A2090862 ||sBag? pr @1 i n| 16% FBSORME
medi um | When tlhe cell g are nepar 85% confl dence, the
cells afe ringed with |PBS once and tfyypsinilzed with

trypsin TA flo I nute L ls ar r ended
in 10% :%%\Eil\/ba(ﬁadﬁar b@ht B%Q&gb do@ﬁfat § r pm

for 5 nnutes.| The celll s arel resuspended ijln 10% FBS
DVEM anfi—countjed on a|Cefl cpunter. (The cel[ls are
seeded ptBHO 00.0294 4/ Be89 [250i284a voHutre |0f0.0D6

L/well |n 10%|FBS DVEM in a P6 well [fl at-bottom pl ate.
The neg:n‘i\/p dontrol wells eceive_ lonl y 100 | of 0%

FBS DVEM I U | Ut nceh!l B. a K atled
over ni gwtg'i%g)I r@:gp?%c uIBt'g(?e ioné{i}g%t rH\?/lzth 5&% at

37 C. (h day 4, testing conmppunds arle prepared in 310%
FBS medi ym and sdrially dllutedLat I3 for 1

test cohd3®r gt i®A$1 HFaBRItonO&MMP4t | oH-Df [t K427
conpounfls i s tlested ir duplicate. The compound 30
sol uti ops—are ladded 25 L/ well to it he conrespondiing

Gooro o

wells in d tle df 2 I f4the inclije
(0. 5%D\/S%in ?%) g%(% DBE%%1 s%a ded tg he R}etgéat:ai\e
control|{wells|(no cellls) and| the posjtive ¢ontrol
well's (fells wthout conpoundsz). Thel platelis
i ncubat pdBHsr |1 Ask% i{nBaB%e]0.0802%r e liIncybald® wift h
50 CO2 |at 37 |C. Afterf 1 hour of incubation, the

medi um ps—ergved—104—welt-of—celHtysts huffer HsS
added i?_t@-54t'f9099hb4“et-§4 enslof b Pl ke IS ghaker
for 15 m nut eqg room tenperature. After 15 m nut ¢s,

the cel| 35 Iysates ane transferred fo an ELI SA pl gte
(pre-coated with anti-Mkl anti-body, Cell Signaling
#2352), and the plate is incubated with gentle
shaking for 2 hours at roomtenperature. After 2
hours, the contents of the wells are aspirated and
the wells are washed 4 tinmes with wash buffer. 100 L
of phospho-Mekl/2 detection antibody (Cell Signaling
#9121) 'S added I nto each mell and the plate |s




of the wells are aspirated and the wells are washed 4
times with wash buffer. 100 L of TMB substrate

we ovbiaty (Si gma #T0440) is added into each wepdt/iB2068/001952
the plate is incubated with gentle shaki ng at room
temperature for 10 to 20 ni nlR%s. After col or
devel opnent, 100 L of stop solution (1N hydrochloric
aci d) 5r~* erctehed—to—eaeh—w Ho—terpaate cc!cr
devel opfrent . ThepME nm or EkKl SA

plate 1Header.| Table 2Z: ical gnd Cell dl ar
Activity [Bta pM&%®- Raf Ex- Raf IG50Ex| B350 |b- K630 K| %

i nhi b EX. K I b- No. .
B-1 0.164 :00056?85 L oNG- Mo, "4 2@*810?2
97 D-3 .81 0./0083 93| B-3 0/815 0.0L1 98 -4 0. 149
<0.0001/100 _B-4 3.37]0.272 V4 D 5 O] 182 0./0005 10
B-5 0. 007BP0d0P- ¢8I (. £850| 00186 1p1 B-6 0. 044
0.0015 P-7 0.386 0.0005 99 B-7 4.01/0.0103 D-8 0. 342
10
1

0.0007 ‘e6—B-8—8—49-19624 Bl o o 918l 00014100 Bl9
9.26 0.002 D-10 0.923 0.002 100 B-10 5.96 0.005 D-11
1.32 0.0008 100 B-11 0.007 <0.0001 D-12 1.52 0.0014
99 B-12 0.45 0.0016 D-13 2.99 0.0007 100 B-13 6.27
0.0227 D-14 3.14 0.0048 99 B-14 0.51 0.0007 100 E-1
0.223 0.0015 B-15 3.25 0.0062 E-2 0.015 <0.0001 100
C-1 0.483 0.0039 E-3 0.165 0.0006 D-1 1.98 0.0033 E- 4
0.188 0.0019 WD 2009/ 016460 PCT/ | B2008/ 001952 - 152-
Tabl e 3 pMEK pMEK pMEK Ex. 1C50 Ex. |C50 Ex. |C50

No. (M No. (I'M No. (M B-16 0.024 B-56 0.0833 B- 96
0.0141 B-17 0.0619 B-57 0.00295 B-97 0.174 B-18 0.58
B-58 0.00986 B-98 0.146 B-19 0.00271 B-59 0. 00686
B-99 0.235 B-20 0.00664 B-60 0.044 B-100 0. 00429

B-21 0.00195 B-61 0.0673 B-101 0.107 B:22 0.0263 B- 62
0.0481 B-102 0.509 B-23 0.000428 B-63 0.0437 B- 103
3.8 B-24 0.00326 B-64 0.0617 B-104 0.00962 B-25
0.00598 B-65 0.00904 B-105 0.00946 B-26 2.2 B-66
0.00287 B-106 0.0105

b
oo}
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30

B-27 0.184 B-67 0.0092 B-107 0.00806 B-28 0.538 B-68
0.0256 B-108 0.0112 WD 2009/ 016460 PCT/ | B2008/ 001952
wo 20Pd16480EK pMEK pMEK Ex. | G50 Ex. |1 G50 EX. pEPBB2008001952
No. (M No. (M B-29 9.39 B-69 0.00298 B-109
0. 00469 B-30 0.0002 B-70 0. b%233 B-110 0.144 B-31
0.0005 B-71 0.0028 B-111 0.00613 B-32 0.001 B-72
Claim@. 00815 B-112 0.0162 B-33 0.00448 B-73 0.0635 B-113
==0.00148 B-34 0.0295 B-74 0.00533 B-114 0.00222 B-35
Weclgmigs B-75 0.0238 G2 1.31 B-36 0.458 B-76 0.012 D15
0.107 B-37 0.044 B-77 0.0304 E-5 0.000836 B-38

I T K s T R

0.0785 B-81 0.0715 F-3 0. Q§54 2009/ 016460
PCT/ | B2008/ 001952 - 154 pMNK-BVEK  Ex. 1C50 Ex.
1C50 Ex. 1C50 No. (M (M B-42 5.65 B-82
0.000627 G-1 0.0163 B-43\0.0 83 0.0123 G2
0.00524 B-44 0.00137 B-8470.0187 &3 0.0229 B-45
0.319 B-85 0.0219 G &% {4 j¥46 0.016 B-86 0. 0306
G5 0.0199 B-47 0.0862 B .51 G 6 0.0173 B-48
0. 0303 B-88 0.00693 G 7 o}g2§§3 B-49 0.0224 B-89 0.284
H1 0.026 B-50 0.00729 B-90 0434 H2 1.02 B-51
0.011 B-91 0.00494 H 3 0.427())B-52 0.00930 B-92 0.28
.4 0.0663 B-53 1.32 B-93 0.000275 1-1 2.79 B-54
100124 B-94 0.0133 1-2 0.02 WD 2009/ 016460
PeTs NBR6BS/ 001952 - 155 pMEK pMEK pMEK Ex. |C50 Ex.

| @B0isEN; d,%5R0alkyNOC,-C -dMeniNo c,-CMW ailyayl, (ADcs cycloalkyl, Ce-Cra aryl, C»-Cq

cycloheteroalkyl, or C,-Cq heteroaryl, wherein each of said C4-Cg alkyl, C,-Cg alkenyl, C,-Cg alkynyl, C5-Cg

where

cycloalkyl, C¢-C14 aryl, C,-Cy cycloheteroalkyl, and C2-Cg heteroaryl is optionally substituted with one or
more R®;

R? is C,-Cq cycloheteroalkyl or C,-Cg heteroaryl, wherein each of said C,-Cg cycloheteroalkyl and
Cs-C14 heteroaryl is optionally substituted with one or more R?; or optionally where R?is C,-Cqg heteroaryl,
the hydrogen atoms on any 2 adjacent ring atoms may combine to form a 5-7 membered cycloalkyl
optionally substituted by one or more R?, a 5-7 membered cycloheteroalkyl optionally substituted by one
or more R, or a 5-7 membered heteroaryl optionally substituted by one or more R%;

R® is H or -NR°R'’; or where X is CR’, R® may combine with R’ to form a 5-7 membered
heteroaryl optionally substituted by one or more R®, 5-7 membered cycloheteroalkyl optionally substituted
by one or more R?, phenyl optionally substituted by one or more R®, or 5-7 membered cycloalkyl optionally
substituted by one or more RS

R* R® R® R’ are each independently H, -NR''R"?, -CN, -C(O)R"", -C(O)OR", -NO,, -SR"!, -
S(0)R", -OR", C;-Cs alkyl, C,-Cs alkenyl, C,-Cs alkynyl, Cs-Cs cycloalkyl, Ce-Cys aryl, C»-Co
cycloheteroalkyl, or C,-Cqy heteroaryl wherein each of said C4-Cs alkyl, C,-Cg alkenyl, ACZ-CB alkynyl, C3-Cy
cycloalkyl, C¢-Cy4 aryl, C,-Cy cycloheteroalkyl, or C,-Cg heteroaryl is optionally substituted with one or
more R®;

each R® is independently —OR'', fluorine, chlorine, bromine, oxo, cyano, -NR¥R'",
-C(O)N(R™R™), -C(O)R", -C(O)OR™, -NO,, C;-Cq alkyl, C»-Cs alkenyl, C,-Cs alkynyl, C;-Cg cycloalkyl,
Cs-C1q aryl, Co-Cy cycloheteroalkyl, C,-Cg heteroaryl, or -(CH),C(O)R"!, wherein each of said C3-Cs
cycloalkyl, Ce-C14 aryl, C,-Cq cycloheteroalkyl, and C,-Cq heteroaryl is optionally substituted with one or
more R'"; . ' »
R® and R™ are each independently H, -C(O)N(R"R™), -C(O)R"™, -C(O)OR™, C4-Cs alkyl, C5-Cs
alkenyl, C,-Cg alkynyl, C3-Cg cycloalkyl, Cs-C14 aryl, Co-Cg cycloheteroalkyl, or C,-Cq heteroaryl, wherein
each of said C4-Cs alkyl, C2-Cg alkenyl, C,-Cg alkynyl, C3-Cg cycloalkyl, C¢-C14 aryl, C,-Cq cycloheteroalkyl,



10

15

20

25

30

35

40

B-55 0. 0636 B-95 1.67 WO 2009/ 016460 PCT/|1B2008/ 001952

-156- Cains W claim 1) In another enbodi nent, the
wW@Lseisued Nnvention is a conrpound of Fornmul a (I®#QT/183808/001952

NONNRL RS R4 R6 IX N R3 II) wherein: X is N or

CR7; RLis H Cl1-C6 al kyl, 78’ al kenyl, C2-C8

al kynyl, C3-C8 cycl oal kyl, C6-Cl4 aryl, CZ c 10

and c%b%h&l@:%&&.@%ﬂ@ﬁbuy &Bstﬁéﬁe&@.tﬁ‘ﬁﬁ{a&(’%ﬁ” 0 5:% ﬁ“"?%n gé;fether with the
mtrogerytq Bra?rkgypy a(%gt@faeda?%mlbmedg f@g1 Bf'&i @ﬁ@?@g%ﬁyq{%ﬂeter%ﬁdl ring optionally

substi@RdGath et errm@reyd" is optionally substituted with one or
t | . Qr - 13 13 19
Eget%g} @?9& V\i %eﬁ:genﬁy ﬁ&o?E@ cﬁlB@'?eCE%@% O &®)R, -C(O)OR™, -SR™, -
S(O)Ry 1B thR TR KPORR ) 93@1‘@ PrefeectliyhrGriCri Betespalibriad-Gaycycloalkyl, -O-
(Ca-C WySibalkylyt eg- (m-t:h ©/0Ralkyl), MOL-€,, R&iyl, 0rO- arato@rablb Y-M®RIG, aryl), Cr-C

ortoclie a2 LRI nproh BT CHTTSBE LG A B, s
cycloaﬂwhﬁézr@d ayly c%{é&%y Iarybpﬁr(ﬁnﬁhlayyl)s Gb€s tyclohetdrobityl oand @rCo heteroaryl, is

opnonam{)s%bé%&teoﬂm -ohe SERBRIEY cycl ohet er oal kyl o|Oti onal |y
su 1,'3ut

1) d
S Eaat BT oD E RS R eor Gr eabis] e BRO RIS Ges cyeloali, 0-
(Cs-CREyclsalPHl)or S- (GlRQRt @cloaikyth@er©14Xanyls @?(Z;e-CRS argy eB(@idie aryl), C,-Co
cycloHé&eHMkWaﬁd)CI @J ﬁ@té}oarm wﬁ@&h%ﬁ&dofd“%t %i?éPc%Wl' @R’Sa AL lkyl), -S-(Ca-Co

substitute
cycloadyl| Gsrfet erwba@{%ﬁr% B'Eyl)o ﬁéPv-Sim@&ﬂ)sP? Pufvélsrhetzr@a'bv YWt heteroaryl, is
optlona’lyrsmbﬂ&tecphﬂngde @piidre p@up yelsddasidn Micgite, Ryilotme baimine) E@H, cyano, and
CaeC E@w or 5-7 menbered cycl oal kyl optionally substituted
"*by”’ one or m)re R8; R4, R5, R6, R7 are each
i ﬁd%?)én'é&ww H -NR'R12, -CN, -C(OR', -C(O OR11,
- NER pharhbteuticalybidpitlid saitthdreof. C1- C6 al kyl, C2- C8

| [, C2- | [ ,..C3- ) | kyl , C6-Cl4
T T e AL L D T
thereocbach of said Cl-C6 al kyl, C2-C8 al kenyl, C2-C8

a3k yie éompegndgccd@ing X6 |c|@ﬁ4 K W hereifbx %RBBNJJ ph%a&:,%tlcally acceptable salt
there gycl ohet eroal kyl, or C2- C9 het er oar yl is optl onal |y

ubstituted with one or nore R8; each R3 is
i 4l e coepotindy accORIing tH [clagm i1 nehereitnl%ﬁsj Heor dplamnaceutickpacceptable salt
theregtyano, -NR13R14, -( O) N(R13R14), -C(O R13, C( O OR13,
-NO2, Cl-C6 al ky C2-C8 al kenyl , ,C2-C8 al ky C3-C8
C;lebedFmound %o@m talcgﬂm 102h®n &(ﬁ thtaeplz%\rpmtlcally acceptable salt
thereoCZ C9 heteroaryl, or -(CH2)"C(OR', wherein each of

:
cycl o trrﬁ%gﬁcrﬁ&%ﬁilm%atb l%%kn égqg?]eg%@ ngas%/ J-I1 or% I‘(%?Taceutlc[all )g/acceptable salt
thereogpstituted with one or nmore R'; R9 and RlO are each
i mplEpe oelestuhy abtordlr@ o) IR Rihébein RTRE) SBR® ae(19) &R gharmaceutically

- al kenyl, C2-C8 al kynyl, C3-C8
accepg&leg’gt Eﬁé%! CG Cl4 aryl, C2-C9 cycl ohet er oaI kyl, or

C@) "@93 qwevelrr@mcwdmwe*a@h i, whesgihR ol Cs-&b dlkxtmpt@Baltylslnwtltuted with one or

more @o@pr&"*&@wcally%c%b@ sl%‘}{rﬁé'reofcs C8 cycl oal kyI Ce6- Cl4
tergal kyl . WO 20097 016460
P&%H%EWIUB% mg o claim 1, wherem is selected from methyl, ethyl, isopropyl,

cyclopropyl, 2,2- dlﬂuoroethyl cyanomethyl, diflucrocyclobutanyl, (3-methyloxetan-3-yl)methyl, 1,1-
dimethyl-2-hydroxyethyl,  1-methyl-1-cyanoethyl, difluoromethyl, tert-butyl, 3-hydroxypropan-2-yi,
piperidinyl, N-acetyl-piperidinyl, H, tetrahydro-2H-pyranyl, tetrahydrofuranyl, 4-cyanophenyl, cis-
fluorocyclobutanyl, trans-fluorocyclobutanyl, oxetanyl, and N-methyl-piperidinyl, or a pharmaceutically
acceptable salt thereof.

10) The compound according to claim 9, wherein R' is selected from methyl, isopropyl, (3-
methyloxetan-3-yl)methyl, 2,2-difluoroethyl, and cyanomethyl, or a pharmaceutically acceptable salt
thereof.



-157 and C2-C9 heteroaryl is optionally substituted

wth at |east one R'; or RO and R10 taken together
wowdob/oidaeo nitrogen to which they are attachedpcnm2oesnolos?2

to forma 4-7 nenbered cycloheteroalkyl ring
optionally substituted wi th'®ie or nore R'; each R'
and R12 is |ndependently fluorine, chlorine, brom ne,
) Nﬁgh%qf%&c% (g)chc%é %n?’ﬂ Cvg/hgr%or{l'lgzcg &@%Wthe 8%%%0nsnstmg of
het er oal kyl , C3-C8 cycl oal O .{C3-c8 Eycloalkyl)
-S-(C3-C8 cycloalkyl), C6
-S-(C6-Ql4 aryl.), C2-C9 cl ohetler oal kyl ,
ar wher ei n each
- C8 cycl oal kyl NTS-(
_O (Ch-Cl4 aryl}, -S (Cp-Cl4 aryl)
et eg®al kyl ,” and C2- C9 het eroaryl, i '
substit®ied with one or nDLB/ 3; 10 each Rms and ﬁi4
i s independently H, oxo,H®€l1-C6 al kyl, Cl-Cl1
het er oal kyl, C3-C8 cycl oal kyl, -0- (C3 C8 ﬁxploalkyl),
-S-(C3-C8 cycloalkyl) C6-Cl4 aryl, -O (C6-Cl4 aryl),

HsC

-$H(C6-CL - C2-C9 cycl oatkyl , e
het er oar whefein each of cl oal kyl -7
-} (C3- cycl ogl kyl),, -S-( cycl oal ky

aryl)i - S-
cyclohetero yl, “@ng CAs het™roaryl, is

subsﬂftuted with one or nore group sel ected from
9h1or|ne brom pe, and 15 C1-

HsC

F_accep able salt thereof. 4) The compound according t
1, wherein RPAis H or a pharmaceutically
a ceptable sal i€t hereof . 5) The conpound according to
cllaim1, wherein R5 is H, or a pharmaceutically
aébeptable salt 25 thereof. 6) The conpound accordi ng
to claimi, wherein R6 is H Hdz a pharmaceutidq |y

| e-"sal t f.” 7) Tﬁe conmpaund accoru|ng to )
im21; | wherein *?4 R5| and
rmaceptical ly || acceptabl-e

accor t oeNai m 1\ wher

H:N" gl kyTY opti on'#@N y subBtituted wyjH o
a pharmaceutically acceptable dalt t hét eof . 9) The

d according £® claim1, wherein Rl is selected
HacOm netdyl , et Hyd, isopropyl, cyclopropyl,

HsC 2, 2- difluoroethyl cyaﬁonethyl, di fl uor ocyctpbut anyl ,

yl, tert-bu

—cya nyl, cis-
Hrans-f uorocyclobutanyl ,
N- et hyl - pi peridinyl, or a pharmaceutically

acceptabl e salt t her eof . 10) The conpound according to
claim9, wherein Rl is selected from nethyl,

i sopropyl, (3- methyl oxetan-3-yl)nethyl,
2,2-difluoroethyl, and cyanonethyl, or a
pharmaceutically acceptable salt 40 thereof. WO

2009/ 016460 PCT/1B2008/ 001952 -158



11) The conpound according to claim1, wherein R2 is
sel ected fromthe group consisting of H3C N F N H2N
wo200bloreabd N H3C 1-13C O N N H3C N CH3 H3C H per/id2bbdor9s2

N H2ZNH2ZN N H2NF OO OH H3C F HBC H3C N N\ \ \

H2N 2N NN HN H N 5 H3C J9%C H3C H3C d 1-13C N N
N HNHNHN W 2009/016460 PCT/ | B2008/ 001952 -159-

\ H3C s ( HNH"HNCIHSC H3CN"N~I

N H

1771 N
HaC / I
N N | N N
cl
HsC
AN e - X
HsC / | / Xy N/ |
/ ’ N\ ' /
H N
X 7 X N gy
</ | - H3C /J\
. o /
N F , N N/ o N N/
H N
HsC
HsC CH,
HsC
4%\N/jf’ \ g o ‘
H,C O ’ —
N)\N/ ' ﬁ N/ ’ ” N ’
N‘ N Nl N
HsC |
~ =
' ' H.C
H,N = N AN P
H
&, CH,
H
) N
N| \ -~ q .
. ] \ ,’,’
N
H,N = ‘ /

and




HBC NNNN HN/ " HICHICCH3 H3C N\ \ O H3CO
NHN N NNHNN NI N HCHHC HN3 N CH3 H
w& 200018160 H N \\ N H2ZN CI " H N eel N and PCiiB2008/d91952

N WO 2009/ 016460 PCT/1B2008/ 001952 -160- or a

pharmaceutically acceptabl e Bt thereof. 12) The

conpound according to claiml, wherein R3 is -NROR10.
orapﬂéanayaﬁcagysmeb{meéaqﬁwafng to claimi2, wherein R3is

, HN N - F F FQNHN H--NH
GJIZ)-E@ ogmpgund according to claim 1, wherein R” is -NR R

13) The compound according to claim 12, wherein R® is NH,, H,
F

—N H
AN - S N H s
A s R ’,,N ’ ’,,’N\/\
HN N - F - F

HO '
H ,’,’.
"N\/\ ’ N” ’ \ /
CHj

HN~

-

I
O
; \
/
/
/
/
/
I}
/ g
’
/
S
7

N
H
HaC
> CH,
N W ~
© o™ .
H
/,—N
0]
\
\ N ’ N ’ \
N \/\ L . \ N
N’ /”, '\\
H N \ _/— —
N HN
HsC
@]
0]
N\ | s
CH; | H
| N H / N
H Y, _-N N -
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30

HN-- 0 HO, O HN H HCCHB CH3 NHH N N" HO
HOO HHO NN NN\ ~N HN\ N am' HN H3CN
w3 20086160 O/ CH3 H N HN H/ N NN W 2009/ pd61E2008/001952
PCT/ 1 B2008/ 001952 - 161 O \ ON ONand "NH NN
HN Hor a pharnaceutical |'y®cceptabl e salt thereof.

14) The conpound according to claim1l, wherein the

compound i s cted fromthe group consisting of

(25)-1-(4-(1 opropyl - 3-(3-nethyl -1

H pyrrol o[ 2, 3Yb] pyridin-5-yl)-1 QL

H pyrazol - 4-yll) pyri m di n- 2-

(2S)-144- (3-3==dl oro-1

73-W] pyridin-5-y I gopropyl -1 N

ylYoyr i mi di n-2-f1 ani nd) pr apan- 25gF,
3-(2, 3-di met* G H

y 2,3-b]pyridin+tb-yl)-1 -isopropyl- 1 0
#t+ pyrazol - 4-yl ) pyri m di n- 2-yl am no) pr opan- 2- ol ,

ora pmgdeaﬁcgﬂy':gcq:é;;tac’rﬁ)@gaqmﬁéréo% (3-nethyl -1 H-pyrazol of 3, 4-

14) The compound according to claim 1, wherein the compound is selected from the group

5 yd am ng) pr opan- 2- ol

consisting of (2S)-1-(4-(1-isopropyl-3-(3-methyl-1H-pyrrolo[2,3-b]pyridin-5-yl)-1H-pyrazol-4-yl)pyrimidin-2-
ylamino)propan-2-ol, (2S)-1-(4-(3-(3-chloro-1H-pyrrolo[2,3-b]pyridin-5-yl)-1-isopropyl-1H-pyrazol-4-
yl)pyrimidin-2-ylamino)propan-2-ol,  (2S)-1-(4-(3-(2,3-dimethyl-1H-pyrrolo[2,3-b]pyridin-5-yl}-1-isopropyl-
1H-pyrazol-4-yl)pyrimidin-2-ylamino)propan-2-ol, (28)-1-(4-(1-isopropyl-3-(3-methyl-1H-pyrazolo[3,4-
b]pyridin-5-yl}-1H-pyrazol-4-yl)pyrimidin-2-ylamino)propan-2-ol, 4-[1-isopropyl-3-(1H-pyrrolo[2,3-b]pyridin-
5-yl)-1H-pyrazol-4-yl}-N-[2-(1H-pyrazol-1-yl)ethyl]pyrimidin-2-amine, (2S)-1-(4-(1-isopropyl-3-(1H-
pyrrolo[2,3-b]pyridin-5-yl)-1H-pyrazol-4-yl)pyrimidin-2-ylamino)propan-2-ol, N-(2-fluoroethyl}-4-[1-
isopropyl-3-(1 H-pyrrolo[2,3-b]pyridin-'5-yl)-1 H-pyrazol-4-yl]pyrimidin-2-amine,  (2S)-1-(4-(3-(3-chloro-1H-
pyrrolo[2,3-b]pyridin-5-yl)-1-methyl-1H-pyrazol-4-yl)pyrimidin-2-ylamino)propan-2-ol, 2-{{4-[1-isopropyl-3-
(1H-pyrrolo[2,3-b]pyridin-5-yl)}-1H-pyrazol-4-yl]pyrimidin-2-yl}amino)ethanol, 4-[1-isopropyl-3-(1H-
pyrrolo]2,3-b]pyridin-5-yl)-1H-pyrazol-4-yl]-N-[2-(1H-pyrazol-4-yl)ethyl]pyrimidin-2-amine, (2S)-1-(4-(3-
(2,3-dihydro-1H-pyrrolo[2,3-b]pyridin-5-yl}-1-isopropyl-1H-pyrazol-4-yl)pyrimidin-2-ylamino)propan-2-ol, [4-
[2-((S)-2-Hydroxy-propylamino)-pyrimidin-4-yl]-3-(1H-pyrrolo[2,3-b]pyridin-5-yl)-pyrazol-1-yl]-acetonitrile,
1-[2-({4-[1-isopropyl-3-(1H-pyrrolo{2,3-b}pyridin-5-y!)- 1H-pyrazol-4-yl]pyrimidin-2-yl}amino)ethyl]pyridin-
2(1H)-one, (2R)-2-({4-[1-isopropyl-3-(1H-pyrrolo[2,3-b]pyridin-5-yl)-1H-pyrazol-4-yl]pyrimidin-2-
yl}amino)propan-1-ol, N-[(1-ethyl-1H-pyrazol-4-yl)methyl]-4-[1-isopropyl-3-(1H-pyrrolo[2,3-b]pyridin-5-yl)-
1H-pyrazol-4-yl]pyrimidin-2-amine, N-[(2,5-dimethyl-1,3-oxazol-4-yl)methyl]-4-[1-isopropyl-3-(1H-
pyrrolo[2,3-b]pyridin-5-yl}-1H-pyrazol-4-yl]pyrimidin-2-amine, 4-[1-isopropyl-3-(1H-pyrrolo[2,3-b]pyridin-5-
yl}-1H-pyrazol-4-yl]-N-(tetrahydrofuran-3-ylmethyl)pyrimidin-2-amine, 4-(1-isopropyl-3-(1H-pyrrolo[2,3-
b]pyridin-5-yl)-1H-pyrazol-4-yl)-N-(pyridin-2-ylmethyl)pyrimidin-2-amine, (2S)-1-(4-(1-isopropyl-3-(1H-
pyrazolo[3,4-b]pyridin-5-yl)-1H-pyrazol-4-yl)pyrimidin-2-ylamino)propan-2-ol, " 4-[1-isopropyl-3-(1 H-
pyrrolo{2,3-b]pyridin-5-yl)-1H-pyrazol-4-yl}-N-(2-methoxyethyl)pyrimidin-2-amine, 1-ethyl-4-{({4-[1-
isopropyl-3-(1H-pyrrolo[2,3-b]pyridin-5-yl}-1H-pyrazol-4-yl]pyrimidin-2-yl}amino)methyi]pyrrolidin-2-one,
(2S)-1-(4-(1-isopropyl-3-(5-methyl-6-(methylamino)pyridin-3-yl)-1 H-pyrazol-4-yl)pyrimidin-2—
ylamino)propan-2-ol, (2S)-1-(4-(1-isopropyl-3-(2-methyl-1H-pyrrolof2,3-b]pyridin-5-yl)-1H-pyrazol-4-
yl)pyrimidin-2-ylamino)propan-2-ol, (2S)-1-(4-(1-isopropyl-3-(5-methyl-5H-pyrrolo[2,3-b]pyrazin-3-yl)-1H-
pyrazol-4-yl)pyrimidin-2-ylamino)propan-2-ol, (28)-1-(4-(1-methyl-3-(1H-pyrrolo[2,3-b]pyridin-5-yl)-1H-
pyrazol-4-yl)pyrimidin-2-ylamino)propan-2-ol, (2S)-1-(4-(1-isopropyl-3-{(2-methylimidazo[1,2-a]pyrimidin-6-
yl}-1H-pyrazol-4-yl)pyrimidin-2-ylamino)propan-2-ol,  (2S)-1-(4-(1-isopropyl-3-(6-(methylamino)pyridin-3-
yl)-1H-pyrazol-4-yl)pyrimidin-2-ylamino)propan-2-ol,  (2S)-1-(4-(3-(2,3-dimethylimidazo[1,2-a]pyrimidin-6-
yl)-1-isopropyl-1H-pyrazol-4-yl)pyrimidin-2-ylamino)propan-2-ol, (2S)-1-(4-(1-(2,2-difluoroethyl)-3-(1H-
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b] pyri di n-5-yl) -
H-pyrazol-4-y|) r|md|n 2-yl am no) propan- 2-ol ,

wd 2d0dnicepr opy! - (1 H pyrrolof 2, 3- b] pyri di n- fBeiB2008/001952
H pyrazol -4-yl]-N-[2-(1 H-pyrazol
-yl)ethyl ] pyrimdin-2-am ne 62-
(2S)-1-(4-(1-isopropyl - 3 (1H 10

pyrrold?éfﬂ B@Lr@&fs ) IPIJi H’a&o% n a é&n %gammo opanzol ) (2SH1-(4-(3-(3-chloro-TH
pyrrolq{g g]pyqqﬂﬁ w_:%lfi silﬂup.r?qthyj |Fggyiﬁzglﬁny}ngr(nq_ln 2- ylammo)propan 2-ol, (2S)-1-(4-
(3-(3-chtofy2- m@ihﬂ[ﬁb-@nbibmﬂ ] e\ridin= W) )-isdpropyl-1H-pyrazol-4-yl)pyrimidin-2-

ylamlng%) Zf%%aéog oH {gk?(ii {1(9& Rty AN Sy )2t 3-3-(1H-pyrrolo[2,3-bIpyridin-5-yl}-1H-
pyrazopryBRTOIdN BYIBTIDgIPIoRAM28L y | ) - 1 5rté{Zhif$)-2hydroxypropylamino)pyrimidin-4-yi)-1-
|soproﬁ| P IpFaedl-34/1)8, &@Méﬂhmmwyrramwl3%]%939&@(99@% 228)-1-(4-(3-(3,3-dimethyl-2,3-

d|hydr?_|_1 %& rlr%ﬁg[%ki%ﬁ'@mﬁ? é)yp ;’i dﬁ]%hyéﬂihpyraioM -yl)pyrimidin-2-ylamino)propan-2-ol and (2S)-
1-(4-(3H3shlomz th1-pytroip(2, plylpyridinefi-yi)- RU§-metowioxatyred-meshy])-1H-pyrazol-4-yl)pyrimidin-
2- ylanﬁlonlodaﬁQQrﬂ %PX};)hé’fm(aéeut'taIIPX&Eﬂbﬂé &igndbgtyridin-5-yl)-1

Fﬂgy{@;&m%u%ﬂ )a%:p g] éyqlqlrm HleeQelrthnCé)mpem |slse{e&te(i§rom the group

consisfliy -6f2(23)—d(4qo1d§dprobyl 3-(3-methyl-1H-pyrrolo[2,3-b]pyridin-5-yl)-1H-pyrazol-4-yl)pyrimidin-2-

yIamlnE}:pp%Eg glor)[ 2, 3- 4 n‘@ AQ cﬁg%“?—l p#lrrblg? tﬁ@%m% y8|1 |sTp2|'_opyl -1H-pyrazol-4-
yl) pynrp@m(%@am@o)pwaq% pr(8§)y1 Mﬁ%? dmf]y I'b‘pyqtoip.[%@ Plpgrjdcn_tS yl)-1-isopropyl-
1H-pyrak sy Brigidin-3-yRinpy Jordpan-2%1,y | Y29)41¥(&£33{3-chloro-1H-pyrrolo[2,3-b]pyridin-5-yl)-1-
(2,2-difl_ﬁf)lrr)%;a;thsig-ﬁb?pg%agg%t})&wrlinﬁ?ih—%@ia%%@o@%éﬂa%&poﬁ Ry lZ'S’f)-’l -((}-(1 -isopropyl-3-(3-methyl-
1H-pyER QP 4 RIdn-G i) Aiimyiaeelind pyriplidin Aiylaminelnrgranyati @F na phatmaceutically
acceptbble @AEtherledRIm 2futthet eﬁﬁbodﬁ@ﬁlr ﬁ@)ébm'p’buﬁ& is (2S)-1-(4-(1-isopropyl-3-(3-methyl-1H-

pyrrolc;[%: :géjg)ggjl&oé 2|) yH-P%'g%/ql flhyhﬁ)yﬁlme %yl?rgmmwﬁ? gﬁhn er ol 2 a pharmaceutically

accepthplg Galt taetepl. Ila further embodiment, the compound is (2S)-1-(4-(3-(3- chloro 1H-pyrrolof2,3-
b]pyrldH' WL ﬂ-f'sgi)rogy‘l )f'-!);i??(mﬁ C?l)pﬁm{léin b%@l’?ﬁn‘aﬁyépaﬁ'z(ol or a pharmaceutically

It 2t rfhﬁ{ o?%g ﬁréa compound is (28)-1-(4-(3-(2,3-dimethyl-1H-

acceptgplgysiagzgp qf. ))p]
pyrroloi®,§-blRyristinds-pip t Ssppropyl-3 Hepyazald-yiipyrimidie 24gkainoYprépbni2smpr opy or a
pharm e%ﬁc(ailry EchegééBlfaoéaﬂ[tt?rergofb]n Q%grjth%r emBodﬁerllt) fhelcompound is (2S)-1-(4-(3-(3-

chloro 4H[pyt€r3§[§1§rwpm-§ y{)ﬂ (ﬁzwppr@pta?lrkq I-Igpmawﬁymyﬁmgnn I;,—yl)ammo)propan -2-ol,
ora pHdrrﬁéCéﬁtK:@llya‘kceﬁtébid\ka{t&Iﬁd’oahydr of uran- 3-yl met hyl ) pyri m di

B]ité pqémd % coro%n%qo %BXn 1, %/h(arelnl_tlﬁg Xc;rrqp%lur% %’sgl_ected from 4-[3-(6-amino-5-
methommncrarzwo 1, zsoynome(mmldrw NpCygloptep YRy~ 2-Ainitien {28) d rf{4rl3-(3-chloro-
1H-pyrolo[£, gﬁ?pyﬂdlr( -Byl-38, S@Fﬂb&@bﬂcb@u&lﬁ Hapyrazol-4-yl]pyrimidin-2-yl}amino)propan-2-ol,
s A ERET S Sy B o - 2ot i bpygeob pyrmiin >
yl}am"ib)r[eran%w opy!l - 3--{4-83-@3luprpriHedyopla23-tidypgtiniSelil rit-Sepropyt-1H-pyrazol-4-
yl]pyruhfﬁlﬁﬂﬁ}éﬁlno r*%erﬂr il 2- $1RL fBO()é)BQMWJohW;WrroBIZdS bpyHd#-541)-1-isopropyl-1H-

- 1S0pro

pyrazoif %gﬂ’yf"&dﬁ'[zZyl}?"{ﬂ%&V? aa?rﬁtrlg y| ) ﬁX [1 2 28 dlﬂuoroethyl) 3-(3-fluoro-1H-pyrrolo[2,3-
blpyridif-Pylf- &2-pyrazbl-yylgyyimidin-2iyfanihoydrdmmnenidlenet Byl b2, 3-ahydié-mH-pyrrolo[2,3-
b]pyrld?‘n 5%??1 (2- thyd g]fy 1,1- dlmeth)ﬁthy 1(—‘5pyrazoh4 Yl]pén idin- 2 ?)leno)rﬁ)rtspanemtnle 3-({4-

[1-(2-hydraxysL, yplj'ne y\qthpgl)),-s-cg%methgl 1);-| gyﬁ'y‘o[%g/ la]p)ﬁldg =5- yI H-pyrazol-4 yﬁ/pynmldln 2-
yllamind) ;aapamer)umreopam({éa{a; 3,fluoro-1H-pyrrolo[2,3-b]pyridin-5-yl)-1-(2-hydroxy-1,1-dimethylethyl)-

1H-py o$)4 rylﬂ[%/r %blg?rﬁrﬁos;?épané ?el met hyl ) 3 5}4 1-(2hygroxy-1,1-dimethylethyl)-3-(1H-
pyrroloﬂ yqqlﬁ ylhjlj-py'pgglmwﬁgyﬁ yl@nmo)propanemtnle N-{5-[4-{2-[(2-
cyanoétl?yﬁ)amlmﬁoéﬂrﬁl&mlwplr @RYdiftudroefyetpyrazdr Bty M Ik yRlyAdiR-2Bl 6 tamide, N-

[1- (CYCWFOERQ&UIf%yEﬂB%V'P|4n¥|]dqi [ﬂ (%2)9|ﬂg?_wer;t@5|)p% gEI 6&¥"§°@|3 b]pyridin-5-yl)-1H-pyrazol-
(2S)-1-(4-(1-methyl -
H pyrrol o[ 2, 3-b] pyri d| n 5 yl)-1 H
pyrazol - 4-yl) pyri m di n- 2-yl am no) pr opan- 2- ol ,
(2S)-1-(4-(1-isopropyl-3-(2-nethylimdazo[1, 2-a] pyrim
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(2, 2-difluoroethyl)-1H pyrazol -4-yl)pyrimdin-2-ylamn
wWOY@HARAko 2- ol and (2S)-1-(4-(1-isopropyl -3-( 3pcEids/001952

1 H pyrazol of 3, 4-b] pyri di n- séél)_l

H pyrazol - 4-yl) pyri m di n- 2- y m no) propan-2-ol; or a

phar maceutically acceptable salt thereof. In a

4- yl]p)f Ig\@m %5 ﬁlgb OdISrIEl 62 5 Wﬁ r+e§rly'_;?_ynd|n 3-yl)-1H-pyrazol-4-yl]pyrimidin-2-
yI}amlwiarp@qng[nglleg b] (Ig§ 1- ({fl-it -3 f)uol_'pethy -3-(1H-pyrrolof2,3-b]pyridin-4-yl)-1H-pyrazol-4-
yllpyrittdyz- ﬁ}amhnofprodamw i msct{4n[325 yrhamsn@thmaﬁmb )-1-teRlbufyl-1H-pyrazol-4-

: yl]pyrn?ulaipt%:@(: %lﬂnt an nlj]tflle ?ﬁ@t@g&;ﬁ? ﬁ% b -me, hoxypyrazm-2-yn) faisopropyl 1H-pyrazol-4-

yllpyriigig)2- ﬂ}ammolpaopesercthlbor S-{{#-[H33mineb-olethogypREzin-2-yl)-1-(2,2-difluoroethyl)-1H-
yraz@h@bﬁy’nﬂldfﬁ ﬁyl}é’nﬁno}p‘rbp%ﬂ@rﬁtﬂ@yl 1H pyrapak: aﬁl%L@-ﬂb,‘tﬁb)[%ﬂbﬂn 2-y1)-1-(2,2-

auorgg AL B SR EPPRTAP e, ZLARGER serit-PYTPiei2 - Dpyridin-
3- Y')'4€(©-I{[‘(ﬁ$l)l-ﬁdhydrexy@®6)'lla]mr(o4by(|@id(ﬂz‘* -B)- thi-pwrazoyi -y[-BHmethylpropanenitrile, (2S)-1-({4-

[1-(2, 2Q${ffu6%fﬂ[nfs ﬁf R]awrﬂ—fjﬁyﬂoérs)ﬂ t)]pﬂ'ldfnm ﬁPeraz& 4 yllpyrimidin-2-

razo pyrimd

Y'}am'fgﬂ%%{P??a&ﬂt i cal |y 3t Ep@&bq'f@%oswn ?ﬁﬁ# @G'fo'ol% Ziblgyridiy§- Hb?H pyrazol-4-
yl]pynmﬂhemlyl}mnb)prdpbeermapounadd| S (32{3)[1 o-fydirok 34 (1311mah,llenmyq 3L(1-methyl-1H-

pyrroltﬁ ?—)51})2[ é i) %—i?%)rgyd'l '4@ EYA ggﬁn{l@gfo%nulfﬁ O%F h%l )5phg)arrmaceutically

ropan
aaﬁpﬁmﬁﬁﬂﬂﬁﬁégutlcally acceptable salt thereof. 16) The

C OTPTHENEbNPOGR SdcB@ingQo Wath M, whedMEhe icBmbLRd GO BREMEH frbd 3-({4-[1-(2-
hydroxs%-gi 1ﬁ§$y§t§%tfx@ﬁ@%§p§lq E%Tg@%@%@qy_rifn-6-yl)-1 H-pyrazol-4-ylJpyrimidin-2-
yilaming)propaagnjiriled -(9$ )1 1- ié-Byl6laminocpigiflpyreinetheky hpi2idiard-yllel -isopropyl-1H-pyrazol-4-
yl}pyru(ﬁﬁ)z ﬂ)aﬁm{rﬂzyfio%aﬁ@ okl 01L (diffuokdridHyi) %L QIrr?eﬂ?yr PA-BYrFdid,3-blpyridin-5-yl)-1H-

pyrazq_-ﬁ 5@}yﬁy%iln 4ar9|f1T DY | r{JT?%) ('fg Ng}ad o %t %mawd@ 30¥I) -1-(difluoromethyl)-1H-
pyrazof-2-Flpylimidind2-Ji@miré)mmerian@-db- met h{ASpy+({ds-(2-BripdpyriridinZs-@)y-Hisopropyl-1H-
yrazof -14 Wyﬁﬁhm 9I}'a11n Hd%o@&faﬁécgl 4-yl] pyr hﬁ‘%dchloﬂ) ‘ﬁ-l ﬁ)Qrolo[Z 3-b]pyridin-5-yl)-1-

dlﬂuorlq_mﬁg;yll) 6||-| Byrgz%-%y]]wlmum %—alggl{nﬁ g 31(54 [gzg?jﬂwetlyl) -3-(3-methyl-1H-pyrrolo[2,3-
b]pyridit-Py)- #2-pyrazbi-4-ylldypiyidinAd-g}amind)-plopaienitridd, pr opaneni Raimine;5-[4-(2-{[(2S)-2-

hydroérr()é/vz}] 411?( 0?%(%1 -tbz?ﬁ (%, éro%yl 1‘-1) yrf\zol Sa/dPyndm -3- ?I. :?_|(_{4 [1-(2,2-difluoroethyl)-3-
(5-methg R iSin- 1 U2k WP 2 RTINS PEFEPETER ¢ 1| | e, 3-({4-3-(6-amino-5-
methyByr(d{nd3-Ji)L +-(22hydrodty-fi |1 umﬁéll%llleI))ﬁpr(é’mM YRYimidin-2-ylJamino)-propanenitrile, 2-

[4-{2-[ ZPc}(f{ungoS{%L %mur a'ln%}a dylﬁ3 g1 I-y[f)%rolg'n[ 03]B¥"8m n)g)n I-{ P)fr?zgl 1-yl}-2-

methylg:op?rni pl3 (2, 335{{41@d?-byd_[o&ﬂﬂ@ﬂumgihyj[atﬁyl}gB (5-methoxypyridin-3-yl)-1H-pyrazol-4-
yI]pyrlrhlhiﬁ#yl}dﬂnlﬁo%rdblaﬁénltﬁlé 2- hyq %oé‘roﬂﬂ irebymslopt éjy]t)))nd}\ -5-yl)-1H-pyrazol-4-
yI]pyrlrgldfg Ay%g@mo) erpJngXl[nEe (Et s%p}op)q] 3- (g)nP th?/Pﬂ-rI] -pyrazolo[3, f b]pyridin-5-yl)-1H-

pyrazoj-4-yl|¥rimnidur BypminoJprabanetithilg] et By{4)[3-B5-cetyive-biminopytidin-3-yl)-1-isopropyl-1H-
pyraonZi-Ql‘]';fyFug’dﬂ[zzyl}ém%ﬁyédaqéﬂné A h2 F1]130propyl -3-pyridin-3-yl-1H- py[azol -4-yl}pyrimidin-

prop aneni t
2yl EARREIAe | b Ao P TR AR RygazpbA-yIFN-A22-
difluoredtiyyt)pyixdirk-2 iimtlhlerre(ZWJZGﬂl {Rrhininoglrimidin-4-yl)-3-(3-chloro-1H-pyrrolo[2,3-b]pyridin-5-

yl)-1H- E’? iﬂ %@Ar?éénw %pyr i m g_{:‘{'gizarX L%@fﬂ ﬁﬁ%@c@rﬁ??ﬁht&ék{p‘%pyl 1H-pyrazol-4-
yI]pynrplglln ez, 3=( [5-)9@ prmnﬁ _551Jgﬂ||<)xy;yrldm -3-yl)-1-cyclopropyl-1H-pyrazol-4-yljpyrimidin-2-
ylyamird)psopadedltriiét- V1 | P[4 @athindpdrimyidih-2 ) 3Q B RHe@aNePiridid2, &b]pyridin-5-yl)-1H-

ozl Y3 LY PIoRHE ) o GBI ORI ST Frengg ol YA
(2,2- dlﬂtprqth;mmm Baping- 4-anet 3G chldiortHpyyriolobciblaynidues-yI N -isopropy!-1H-
pyrazoﬂ@-y?pynmldm -2-amine, or a harmaceutically acceptable salt thereof
cyclopropyl ul fonyl ) pi peridin-4-yl]-4-[1- (2 2-dif

| uor oet hyl ) - (1 H pyrrol o[ 2, 3-b] pyridin-5-yl)-

H pyrazol WO 2009/ 016460 PCT/|B2008/ 001952 - 163

4-yl ] pyrimdin-2-am ne,

3-({4-[1-(2, 2-di fluoroethyl)-3-(6-nethyl pyridin-3-yl)-

1H—pyrazo| 4 yI]pyr|n1d|n 2- yl}an1no)propanen|trlle

e
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}am no) propanenitrile,
2S)-1-[(4-{3-[ 6-am no-5-(di fl uoronet hoxy) - pyridin-3-y

yl
(

wo ?zoo@micﬁ@(pr opyl -1 Hpyrazol - 4- PCT/IB2008/001952
y

}pyri mdin-2-yl)am no] propan- 2-ol,
4-1- (dif1 uoronet hyl ) - 3- (3--n1§f‘hy|-1
Hpyrrolo[2,3-b]pyridin-5-yl)-1 H pyrazol-4-yl]pyri

ég‘&ﬂf% ?ﬁbl{?ﬁg %Ordl?ﬁ to clagn r1','3\%/ ereln therclor(_w)oung is ?e)lecfd (frgm (FS) -1-({4-[3- ([3

' chloro(:g,}-bpygpﬁ I-%‘b]E.Y“FiIn -5-yl)-1- ethyl 1H- pyrazol-4 yI]pyr|m|d|n -2- yl}amlno)propan-2 -ol,

|sopropwsqzxaietr4r WH-pyRdoTo[23-Blpyidde-341)- byt 8adPa 9 BAmiired amine,  4-[3-(3-chloro-1H-

pyrrok%%@o Iyn é yﬁ:% Fpr%rloa S” 4- I)hpﬁ-y é)lfrénzog{l P"lf’ﬁﬁ'%'dg 2} %m@(?fp 2’9 gf(c!ro 215 (H -piperidin-4-yl-
4- pyrlmtdpgt_)(l 3H@M1ag¢I@ yj)HJ—Wrrplg[Zo'{ tgp)gldb]e Pyri dr[hiefgt_q;um -343-chloro-1H-pyrrolo[2,3-
blpyridiklb3l)- WHTCQMIH dﬁynﬂnnd‘?lr -RY¥mmgol - 4- (Yéi-’pls{ﬁh t@}tlﬂul'yl NE2n@M)1-H H-pyrrolo[2,3-

oy

[Mnﬂviﬁ)r] %nf?ngx%);l))r?paf 2- oI 4T¥(1 -acetylpiperidin-4-yl)-3-(3-chloro-

1H-py#eblpii2 1B ebimytidin-Syyl){1 piypyraaolefi-yij-N2¢2/2-iduvreethyl) pywpidineranting, | e 4-[3-(6-amino-5-
methogyp@}%ﬁ]@ y§'1 [-l‘blyfagolh[ﬁ 343()2 22d|ﬂuo C?ethylz1 pyrlrsldln -2-amine, 3-({4-[3-(6-amino-5-

yrim

methowpﬁg;qlrég (35\) 1ét¥e§;qal']y689rql-ljpyﬁan34 m 1H- pyraon—4 yI]pyn:de?n 2r a%mmo}propanenltnle
[3-(6-aBni{[ Bt mpthoxypyritirdd-f1)- MEMWJZ)-I pyran-4-yl)-1H-pyrazol-4-yi]-N-(2,2-difluoroethyl)-

pynméf?wlrtéo?)({g}ﬁ reﬁ II)/?B-YE! r)nel?lg 1H- razolo[g 4- bH%yrldm -5- I 1H ?yrazol-4 ylpyrimidin-

razo

4-

2- yl}argm?){)wpf@n(tree am 5%4@425 -butyl- 3 -dihydro- H pyrrolo[2 3- b]pyndm 5-yl) 1H-pyrazol-4-
y|]pynmtntwlpwnoqbrcspaaermhl)e 1-1-fa- tsy(drnw:bbxglpyhd.msrmntudmdwhgmoturan 3-yl]-1H-
pyrazaé4%pynrzmodln 2- yly nl rpéfprrcl)rggngrlu{l le, y|3} (@{Thq r? blRyI %p(?lq %ry]rrglo[b !3%]pyrld|n 5-yl)-1H-
pyrazq-4-y{liinidin-2ylinfnoreroseneniiiiy.ani no] peH(H#-titpyroipl2)3-tapyfidin-5-y1)-1-[(3R)-
tetrah;}drd?l‘{rﬁﬁ 8lygphg. p§ra9&|nyyi}bﬂirmdu52 YhamidolbtopaeAit®, - 1- Y (ds)3=({4-[3-(3-chloro-1H-
pyroic? sy S RS PN B SRR gy Yroren 2.
4-[3-(3-chigne- 3H-y>yr)oIQ[2 Bibjpyridire lyh-4-piperidin-4-yl-1H-pyrazol-4-yl]-N-(2,2-difluoroethyl)pyrimidin-
2-aminé ] ﬁ’géf gfﬂi iy B-ahi &@gﬁoﬂ‘pﬁ Y- 9R2AERISrbdthyD):-1H-pyrazol-4-yl)pyrimidin-2-ylamino)-

1 SO

propar’q_néé}? o

r(gi[[é( ara?é)(jﬁn%hq*ypyrey'nﬂ YI.) H?F%/@metrkyl) 1H-pyrazol-4-yl]pyrimidin-2-

yiyamiyd)prpyanienitrith, d-[2-(6¢arhiacrbn@thopypy pdimaqyl)4+{2(2;hydroxyethyl)-amino]pyrimidin-4-yl}-

1H-py! zélﬁ@é[bl]apioigﬂ glﬁ/ L >}§ 2%1 étnza} gll-ﬁ_‘)yér8lo[2 3-b]pyridin-5-yl)-1H-pyrazol-4-yl}-N-

(6- meﬁbywazr@rn?ztv' VIpgipi2rAneings - 23344?

maﬁw)opﬁ-ggtaﬂgﬁyrtdm $-¥)-1-(2,2-difluoroethyl)-

1H- py&z@{w)bﬁmﬁcﬁn a@atnyio);ﬁopaﬁérﬂﬂlﬁyr i di 13-@<(348-ardinb-SPputt@RYdyridin-3-yl)-1-(2,2-
dlﬂuor%qt?@y i-?&yrazol -4- IB)BP r% qamlrap% rﬁ))ln)y}an(?nltnlo) pr @Q%H'f IIcgz“ro 1H -pyrrolo[2,3-

zol
'S0

blpyridin-etylpy1-(@2s 91;)j%wmgdq@pmbéh@Mliagcpl14|-y@pyrlmld|n 2 ylamlno)propan 2 oI (S)-1-(4-(3-

(6-amifto B3ne(trﬁ>x ltﬂlﬁl?;@r)-f’ffl hQé—‘,ﬁﬂMéﬂo@cl&b&ylyh H-pyrakatatyhBpinidin-Lylamino)propan-
2-ol, gll- fp |y Zﬂ%ﬁ/ ﬁW? | p&rrcﬂo[%3 Q}HVH‘@" 5-yl)-1-((1r,3r)-3-fluorocyclobutyl)-1H-pyrazol-4-

yl)pyrlmzim)z-ﬂarhmo)ommﬂb KRE)H1 - - (2: 24difoyoeBw()-3-(Bmlethy2, 3-dihydro-1H-pyrrolo[2,3-

b]pyrchT E’ilﬁ ﬁlqpor[agol 3: yw))f?w idirflb Yramino)prapar-2tdr, pW(Q%PtZ’ A difluoroethyl)-3-(2,3-dihydro-
TH-pygQ If[ 3(@5\% Ayl HrPé(faﬁ?MyWYri"a?"ﬂ 2ylamino)propapenigigy opyandy  1-(4-(1-(2.2-

difluorbbtipyr RERE-didyddB1 Hrbyriplof, 3vb]y ridins-w a1 Hvpyrazol-4- yI)pyrlmndm -2-ylamino)-2-

methy%?oﬁag 2101?’ oﬁ?p%%%ué:af?gcg%ybgélﬁlt%é?eo% yl')-1-cycl opr opy|

razo

|1?)a %@?mﬁqt@ﬁaqqéqulpgltp gelaim 1, wherein the compound is selected from N-(2,2-

dlﬂuoraetﬁﬁ)-f-( @- (amdmowéthyr) 3‘1(2{} Ahhgdlrc}ﬂ&lp&raﬁdlxzsh}pbmﬂn 5-yl)-1H-pyrazol-4-

yl)pynJﬁF dﬁwyf rﬁmg[ % (;Ji (g—} oethgl X& rf% {n]eti‘lyl 1H-pyrazolo[3,4-b]pyridin-5-yl)-1H-pyrazol-4-
yhpyr Imld[fBZ 1|@nmapma®nwm hoxy |d§b i -€H-61- (82514 fuorpeibyil: B-¢(Ri-Syetny!r2,3-dihydro-1H-
pyrrold[R, BY{p3adn-5-91 yi—llpyrlélzo|(42/1)8yrﬂ1 din- 2Jylfaﬁ1ﬂ\%§di’dﬂa)19y<ﬂ | 3-(4-(1-(2,2-diflucroethyl)-3-(3-

et BT RG) Tbrets S riappploospenvie,
pyrazol -4-yl ] pyrimdin-2-am ne, or a pharmaceutically
acceptabl e salt thereof. WO 2009/ 016460
PCT/ 1 B2008/ 001952 -164 18) The conpound according to
cI aim 1 vvherel n the compound is selected from

N N\ A ~ o A

3-(4-(1-(1-
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pyrrol o[ 2, 3-b] pyri din-5-yl)-1-(tetrahydro-2H pyran-4-y
[)-1 H pyrazol -4-yl]pyrimdin-2-yl}am no) propan- 2-ol,
wd2008n{cdschl oro-1 PCT/IB2008/001952

H pyrrol o[ 2, 3-b] pyri di n-5-y|1)-1-pi peridin-4-yl-1

H pyrazol -4-yl]-N-(2, 2-di fI"U8Poet hyl ) pyrinidin 20

2-am ne, : A

A AsthdorbmandEal ¥ s BatRi A Lohs Qs dhid 5 i G gt AL f 4.
hydro@tzgré?t@&ré?agyrgfz ! t3_rﬁgt 9%&9%5%@[?,2_@_%@% 5: .]yH g%_p%:ra%li vBlhidin-2
yIaminB}pmap@ﬁrilp,ri B-#4-(1-(2,2-difluoroethyl)-3-(2-oxo-2,3-dihydro-1H-pyrrolo[2,3-b]pyridin-5-yl)-1H-
pyrazoB4- ) Byrinddio-2=yRiMintdorEpanBhiliRX Y PRBRT({B{E(3Ydhlorcl 1 H-Byréolél2, B b}pQridin-5-yl)-1-
(2,2-di@ﬁ%%h@%{}%%%@ﬁﬂrﬁi@ié-LszBXrﬁih@p%bQﬁ-g-bL (2S)-1-({4-[3-(3-chloro-2-methyl-1H-
pyrrolej2,3-BlpyrislimadrylhbrisopioryH oy yelidcillpyrBrdin-2-yanfi@e)proBarhg-dik oX9®)-1-[(4-{3-(3-
chlorof1 hydy)rola[fi}atl?&ﬁuih15f9|)dll-[(k-rﬂét)h'ﬂ&mta%-s-yl)methyl]-1 H-pyrazol-4-yl}pyrimidin-2-
zol - 1-

Hpyra - | ]-benzonitrile, o

yI)amlrlPJ;F%a(lz’z’-%_ di {%Qj‘df({e?é?%?fr)@%ﬂ -fyrrolo[2,3-b]pyr|d|n-5-yl)-1-oxetan-3-yl-1 H-pyrazol-4-
yllpyrirhidipy2ryilamirfo répabRpy r i(215)ri-@-jiH2.2-diflbrpgth e B{3-mMetiy ] 1HNbyrrolo[2,3-b]pyridin-

ho N A Al N 2 AN A 1m o o
R PHGA NI 5P 8%  stporopy 0 e
pyrroloé?e -Hkpyr)dlrzgyljﬂ H-pyrazol4-yl]pyr|m|d?n-z-yl}am|no)propan-2-ol, (2S)-1-({4-[1-(2,2-
difluordttyy)r 323k dikydio- JHprioIS 208-Blpicii 5ayn THRD Y& 2D P& RIBIY Hinidink Byl}amino)propan-2-
ol, 3| § |48-&1}{)2(&??{@.l%d}%yﬁ-ﬁﬂ?—?[&@)%ﬂ%r&gbQbﬁ]_amir)o}pjyﬁ&%Ingi-yl)-1 H-pyrazol-3-yl]-1H-
pyrroloif. $rplrgidinie-#cahoniie.i i (@9)nl-(4-[3HEMming)S-petbparpwidint3-¥l)- &(2,2-difluoroethyl)-
1H-pyradl-a ) imidir-£-Fnrhd)brBpah-2-biPY Qf(?l-[@-kz'zz-aiﬂuoroethyl)-3-S-methyl-1 H-pyrrolo[2,3-
o DY A e S A BB s i
yI)-1-(3, BYifldorgethy)3tH-gyBazakd-yilpyiridie2hdapipglethdial- 3- y| ¥-[3-43-¢hloro-1H-pyrrolo[2,3-
b]pyridfn-ﬁf/l)J-@,i-Hiﬁwréﬁh%l@%éébl)@ﬁ]prrimidin-2-amine, 4-[1-(2,2-difluoroethyl)-3-(3-methyl-
1 H-pyr%ﬁ,é—_%fpg'lﬂiiéé%g% E%&%?@ﬂ&yﬂbﬁiﬁdiﬁ@a%?e? FoRaMN -({%:[gl(3-chloro-1 H-pyrrolo[2,3-
blpyridid-Pyif-t-01-mpByIBipdr|dpw4-yiE1 Hhppazol-3-yilpy(ifitlin-2-yl}amino)propan-2-ol,  (2S)-1-({4-[3-
(3-chI0;5?-;l;rg)f/)?l?dr[é[%,ig%!pgff?rﬁa—g}@-ﬁ){g—h%fg%gﬁfogy%?ﬁ-g{/r'aéol-ggl]pyrimidin-2-yl}amino);.)rc‘)p.an-
Zol, (25)-1- (42Px1(%] 3z£6cﬁ"f"v%§m6@?>wy¥r)dlfei-('Bl-ﬁevrﬁw-ﬂ g-pyregplidyxpyrimidin-2-
ylyamiricprdpar-291/ 1 @SPi-2{433-(3dhiyd-il teHoyrredio]d, B-bipdridin-5-yl)-1-(1-methylpiperidin-4-yl)-1H-
pracc i PSEAR AN RIS, ) 3 SRR - a3
methyl-1HoRMrioel 2o3-DIPBidisT oy 1HtPyiazel-4ryljpyrimidin-2-amine, 4-[3-(3-chloro-1H-pyrrolo[2,3-
blpyridi-RYJ- 82 Pinethyliibrbh4-i1)- ti-Pyrdzoyh- N2 pRiOseaEnjl firhibia.2-ahee,  4-[3-(6-
amino#rﬁ%@&%@&i?iﬁ%@)gﬁbﬁyfefozéli‘?zﬁyt_/lgyrwiiiig-'fga%inge',/d' hydra; g 1.2 2-difluoroethyl)-3-(1-
cyanoem:uwH@xmlo[abskﬂgypyn-ﬁmmHmy@zgl%&ﬂy)byﬂy)idiQ—Z-ylamino)propanenitrile, 3-({4-[3-(3-

chloroﬂﬁfdt%ﬂtalﬁ[ﬁ Qaﬁ;]gy-riaigglyal)g%ﬁd BT, {T&ﬁﬁ(ﬁjﬁweﬁﬁll)h Bé-_p@f‘é?(?ﬂtyﬂ rifhidin-2-

B el S N R N
pyrazotHl /- ovedetpingpah-14,( 1- (2, 2 3ethlota®(tesdpmplyl4-Byririddirg4 ofi- 1ty pyrazol-3-yl)-1H-
pyrrolo'[21,3-H'pr.Ydrir_reg! of g: 3%91#2%—%'—[@'( ﬂméthW)iBériﬁind’-ﬁyz{-aﬁﬂhdiﬁl-yl-1 H-pyrazol-3-yl}-1H-

pyrroloﬁZl_, _Eﬁl){{rlpgplezl n-1d?r?"%'l4’t?éfirﬁi§ﬂ")4ﬂf§-1 I(I«\g)yrﬁéqlﬁwl);31methoxypyridin-2-amine, (2S)-1-
(4-(3-(Seuyroaziedyerbid[248- t)pyoiviinisci )t etrghydrcturkh-By)-a Blyradol-4-yl)pyrimidin-2-
vominfig Y5 o), 3L BRABEIIATRIEN 65 pety et
yllaming)pipranenitdle, pyr r ol N{222-diflusyepihvi)d¢-(1-42. S difugroethiyl)-3-(3-methyl-1H-pyrazolo[3,4-
b]pyridii- Y- -8} rador _)]Whiidiﬁ-ﬂialﬁ'm&' yl ay m-ﬂiﬂ&m@e{ﬂhy@=@d3+methyl-1H-pyrazolo[3,4-
b]pyridﬁri—%?)}-ﬁ%@%ﬁ%@%’é{%ﬁ%@{a&%ﬁ&%@?iﬂ)@ﬁmﬁ%—ﬂ%IJHX,' i %-[3-(3-chloro-1H-pyrrolo[2,3¥
blpyridia-pyli-&dbI(2-Rydyexyethyl lamind]pwrridipi4amit o) wazobrylE2rimethylpepanenitrile, 2-[4-(2-
amino&riﬁﬁdir(—l?l%—%—(tw@ﬂ&g-qﬂlﬂéaé[ﬁg-bfpgﬂi_éiﬁ-g -qSllrgl%glﬁzyl]-z-ﬁa@lﬁylpropanenitrile, 3-

h)éd,roxy- -qet,%lprop n-2-yly-3-(3-nethyl-1 """ ,
(4-(3-(@_]_ WP??Z’B‘F%{ ’fl _ﬁIy -1r-(§&|-d[1fl_u§r_o§qhyl)- -pyrazol-4-yl)pyrimidin-2-ylamino)-

H pyrazol -4-yl ) pyri mdi n-2- ylam no) propanenitrile,

3-(4-(1-(2,2-di fl uoroet hyl)-3-(2-o0xo0-2, 3-di hydro-1

H pyrrol o[ 2,3-b] pyridin-5-yl)-I H

pyrazol -4-yl)-pyri mdin-2-yl am no) propanenitril e,
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35

b] pyri di n- 5 yl)-1 -(1-nethyl piperidin-4-yl)-1
H pyrazol -4-yl ] pyri m di n-2-yl } am no) pr opan- 2- ol ,

wa 2@))/0!1646({4 [3 20 (3-chloro-1 PCT/IB2008/001952
H pyrrol o[ 2, 3-b] pyri di n- 5- yI) 1- (3- net hoxypropyl)-1
H pyrazol - 4-yl ] pyri ni di n- 2-y1%¥ani no) propan- 2-al,
(25)-1-({4-[3-(6-am no-5- methoxypyrldln 3-yl)-1I

| propanelnﬁrﬁﬁp r o(gy & ciqloro 1&%&%@8{2 %Jn%l R% Y ﬁ I%c;p?c??yl H—f 8¥razoi4 -yl)pyridin-2-amine, 4-

(1-isopepayy - - w@lc@—ao@plpmdlncﬁ Y1 B-pyrazoli4- ylmm Bpmiieper i di4n1dsopropyi-3-(1H-
pyrrold[2,3-b]plHdirPy- F/I@ZIQprlézdlM]yDMHLd}?‘erb[Qﬁ%jb%l iAdl NO) PE-RRABM-521Mopropyl-4-(1H-

pyrrolo’\% %%I%r{(ﬁw eslbj glé Iplyra@i 3 1!)3|I-I)py§ol?[§ 3- q]l%/{lﬂlw 1 (2S)-1-({4-[3-(5-amino-6-
methoxyppnya;m@}y@ﬂz(Zg ctﬁ]upy)ethdlb mH-Syrytq! 4{yl]pyrimidin-2-yl}amino)propan-2-ol, (2S)-1-({4-[3-
(7- chld’b Qprﬁ?c%[z 41 ?y]a?iﬁfz‘-m-ﬁl% rgp'yﬁm ?zlo‘f]ﬂl-[ylﬁ)'yfil%Tdﬁm-ﬂ}'a%'iﬁ]o)propan-zol ,or a

rol o
Phafma@ IRy ﬁ“f% P?J%F?'HP‘%{B =yl ) 1 :
H2Q)y Treezadmpburyd hedsrdirg, 8- athirh | 1 eheretnhtité epypounidds BelBetedrirom 3-({4-[1-(2-

hydro>?_/|_141' & r%e&?etﬂﬂ ﬁméthg@g{m?ﬁyfwf 1 I—‘j byl?az%f Y- k/ }pyn:'hnldln -2-yl}amino)propanenitrile,

- BT PR R B OIS )1y rimidin-2-
yllamitd)rgpanehitije?, 3- b3- gy413 -@Hamnifo-g-pthdxypyrazin-2-yl)-1-(2,2-difluoroethyl)- 1H-pyrazol-4-

yl]pyruﬁ"d@yiﬁ}%%'in g)ré/pah%thl %35]15 %O%%tfﬁg%é)@%)&m 3'—! g&&?[ A4:blpyridin-5-yl)-
1H- pyra(@-4|—yi)@wm@n P ylgnmoppéqqqy-p@ﬂ hyl gnd| 3-(4- 23 -(5-acetyl-6- amlnopyndln -3-yl)-1-(2,2-
dlﬂuorb‘éﬂ%[ﬁﬂ@raz@r4‘!{I]p9bi’rh|kjm12d}|d?mﬁo Ytdpamani@g,- 61 9 PRBMHCEUtcAIR, acceptable salt
thereof 4-( 2- am no- pyrlmd|n4y) 3-(3-chloro-1
pyrrol o[ 2,3-b] pyridin-5-yl)-1 H 30
p#tabtel edmpplijd 2cogwingyto piaip din wherewl the compound is selected from 3-({4-{1-(2-

hydrox% 1°lh<ljn95tﬁyléth§lﬂ-3 k§ﬂ@tﬁ8@tf}tndﬂ1 339{)[1%ﬂéz%f—lﬂ-yl}ﬂyrl%H‘n@@l}%ﬁﬁ*o}&opanemtnle

oo 1Y 2 o b gy 2 S T G rom i 2
yl}amm&)mpaﬂmmtrﬂef,% yl]3- ﬂ{4-|[-$—(5[sa]mm(13$ oeBe8pirhpy-2iyti1A@,2-difluoroethyl)-1H-pyrazol-4-

yl]pyrlrﬁldinZ' §I}§Hnog:lr'3p\él1en4tnlgy Eh 3d(!4 QS fk'dé(:lefy' -6- arrr]r%nopyrldl(n 23 §§I) 1I (2,2-difluoroethyl)-1H-
b

pyrazo( Qf -y ;yn@gi %yl@p@o) propanenltrl}cla or a pharmaceutically acceptable salt thereof.
HopyA cohgdudd Bompiagigi T{{a15230grosdy-1, t-aitreapisohyp-BYS5-aiethdxyplynidin-3-yl)-1H-

pyrazoélt (ﬁﬁlﬁ%{uggﬁz%ylgﬂ’n %&3 ga/ né%%l 5} hx 3%@%@‘83@ gge%gab% %|t thfreof
H2@y rAaZQQmpspur}q ] wmrlﬁpgn 3]-({2.[1 5; dlﬂuoroethyl)-3 (1H- pyrrolo[2 3-b]pyridin-5-yl)-1H-
pyrazoldt-}ymﬂfhmﬂ)rm-ﬂ}émjbrbﬂalnblﬁtnleNJr(a%hamQJ'c@dtlldeyQ@&éb}gbk'sétt tHereof.

v Robes, TSN bR R RSP anuoroeny -1
pyrazo&4{y|]py(uzldm Ziylfammmmanym t}llesor(aalhﬁmahwtlcallly [Hcgppratiecsial freredt. :

bbﬂy rA db&n&mm ) 'camprlsmg 3- (4 3- (5facety| -6- amlnopyrldln -3- yl) -1-(2,2- dlﬂuoroethyl) -1H-
I or ur an

pyrazoil ﬁ é(Xprm[dgn % gg@}qPbqrépaferl\_f_nl;y?rra(ﬂhatnfcgutlcgl,y act\{eptan]e sa‘1 thereof
bR@)yx prairmacsutical) cofpddtidn( @nipyisingatyextshgrie)campowidmgcardingliorany one of the
preceaAhgy 1‘:%! %HbPX rﬁﬁé%acgut%%ﬂy gccgﬁ t{k}/ §9 g-@?i&?e néntdré Ipﬁarmaceu'acally acceptable

rnm
Ca”'erH-rWFPtol o[ 2, 3- b] pyri di n- 5 yI )-1
HepyA aetiod bf yteadting -abRdringl ¢l @Ecavite ror tahy Raf-madiatdd disease or condition, in a
mamn{?fllf‘n)g'\éié EL %mf %;B |sﬁq8ttl+‘%/4t§y o' aﬂngﬂ.s?%Xé éald(r%?r%r\]}%l t#\grgr&%ally effective
amoun Y0 P EERTBFOPETINIZEOBHND 120 Bne ofEi -3 odre@harmaceytically acceptable

salt thekedf3- ( 3- chI oro 1

2§WP82 il 1:7 %pz&r \@heﬁe.ﬁ%{)&] émal Eel%)row{% IS cancerous
( 29)i The pretoy Iof @ai(n12A; whareio the[aRn@mil]cgl griodihrin Benydanedrblspyr a
zol -4-yl) pyridin-2-am ne, 4-(1-isopropyl-3-(1H
pyrrol o[ 2, 3-b] pyridin-5-yl)-1 H pyrazol-4-yl)-1
H pyrrol o[ 2, 3-b] pyridi ne, 3-chloro-5-(1-isopropyl-4-(1
H pyrrolo[2,3-b]pyridin-4-yl)-1 H pyrazol-3-yl)-1
H pyrrol o[ 2, 3-b] pyridine, (2S)-1-({4-[3-(5-am no-6 5
met hoxypyrazi n-2-yl)- 1 -(2,2-d ifluoroethyl)- 1
H pyrazol -4-yl ] pyri m di n-2-yl } am no) pr opan- 2- ol ,



20 yl ] pyrimdin-2-yl}am no)propanenitrile, and
3-(4-(3-(5-acetyl -6-am nopyridin-3-yl)-1-(2,2-difluoro
webiplo)sbit PCT/IB2008/001952
pyrazol -4-yl ) pyrim di n-2- ylanlno) propanenitrile, or a

pharmaceutical |y acceptabl € 184rt " t her eof . 22) A

compound conpri si ng

: g(ls){ﬁérggtﬂl?tg gf rﬁ%rng Rht énzk/mgt'icrg%llml c%Fn'Bxé gg é%n(aétmgl:at Fslaq)éx%e with a Raf-
'“h'b't'ﬂ@/ amount Dﬁatqueqsbwq PATACHDD asePIding; th @mperspefiéaims #2P.cor agphagmaceutically
aamp@haéﬂﬁﬁa@M|cally acceptabl e salt thereof 23) A

'_gggjl?ue use [ogngrrmsolagcg Ia(a;o%j{rg tL ]a'y)( iﬁelz_gf C " u9 Eg eotr rsllysa?t orsscgl\;lé\te thereof, in
5 the mapylagturglof 4 mepitarpent for thewezmyehqqinbrrwwrcelp@m\emmt a nbmmabr a
phar maceutically acceptable salt thereof. 24) A
compound conpri si ng
3-({4-[3-(5-am no- 6-net hoxypyrazin-2-yl)-1-(2,2-difluo
roet hyl)-1H '
pyrazol -4-yl ] pyrimdin-2-yl}am no) propanenitrile, or a
pharmaceutically acceptable salt thereof. 25) A
conpound conpri si ng
3-(4-(3-(5-acetyl-6-am nopyridin-3-yl)-1-(2,2-difluoro
et hyl)-1H
pyrazol - 4-yl) pyrim di n-2-yl am no) - propanenitrile, or a
pharmaceutically acceptable salt thereof. 30 26) A
phar maceuti cal conposition, conprising at |east one
conpound according to any one of the preceding
clainms, or a pharmaceutically acceptable salt thereof,
and a pharmaceutically acceptable carrier or diluent.
27) A nethod of treating abnormal cell growth, or any
Raf - nedi at ed di sease or condition, in a mamual in
need thereof, conprising the step of admnistering to
said mammal a therapeutically effective 35 anpunt of
at | east one conpound according to any one of clains
1-25, or a pharnaceutically acceptable salt thereof.
28) The nmethod of claim27, wherein the abnormal cel
growt h is cancerous. 29) The nethod of claim?27,
wherein the abnormal cell growth in non-cancerous. WO
2009/ 016460 PCT/1B2008/ 001952 -167 30) A nethod of
i nhibiting Raf enzymatic activity, conprising
contacting a Raf enzyne with a Raf- inhibiting anmount
of at |east one conpound according to any one of
clains 1-25, or a pharnmaceutically acceptable salt
thereof. 31) The use of a conpound according to any
one of clains 1-25, or a salt or solvate thereof, in
5 the manufacture of a nedicanment for the treatnent of
abnormal cell growth in a manmal .



