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sanme or }@E\fﬁfﬁg eXINIgEfb %ﬁl-ﬁ%(ma hdrOn bR B %di% &gﬁ{] aly. a

ring with the nitrogen atomto I's attached

group r egleetsé fromdhagronpetnsisingreiiats ailwlqnn&w@&cemlmmldﬂzyﬂkmylene each

| t 0
e AR SRR Yo SRR i R0 T,
subsi0 t Ugntlkenyalh s fﬂkﬂnﬁb sryhﬂﬂeerwsdﬁars&@lt-ﬂdﬂwl,emﬂ laummfél 4 adityll,cnr lwhen

Teant | ¢ GREH SULC RBBAEP A Ry “Shee O TR By Fof e Anars * e ©

t er m " Clsidiein8gal Hey havihSiréR do L addif el Baedobiomb u@ﬁ@gﬁbﬁuém and each R
is independently selected from the group consisting of Cy.¢ alkyl, Cy.¢ haloalkyl, Cs.s



30[ 0020] The term "aryl"™ neans, unless otherw se stated, a

pol yunsaturated, typically aromatic, hydrocarbon group which can be a
single ring or nultiple rings (up to three rings) which are fused

t oget her or WO WR#ehweval ently. The term "heteroaryl” refp%rrﬁlsgﬁﬁfﬁ%d}gs
groups (or WD 2007/ 002293PCT/ US2006/ 024313 rings) that contain from

one to five t to sel d fromN, 0 and rein the

ni t rogeﬁYQHﬂE§u$$ﬂ?g‘e§¥ fress E@Ygﬁﬁlolﬁtﬁ‘l’ ‘é@‘y 1%%’95 S YRG 1 Bldn
at on(s) viefeiOfk aRpiakib Yotida @frxﬁ RE®E afd Rbaire bﬁlﬁj’nﬂly AU RABE with
attached to the remai nder of the molecul e t ough a het eroat om

Non- | i mifforhepeds Sipn rmembsrs éﬁlgﬂtedg&%ﬂlf; el cea%stwaeﬁﬂﬂ -RRONOGOAR",
bi phenyl_q b | ud
i L s e e S S s W
qui noxal-NEB(O).RY PNB%&QDDzRy, -C(@]NTMFG(@NHRQHC@MR?)Q FR{OIR®, -NHC(O)R®,

benzotri azk o PUL benzi ol ¥l Py 0

benzotri” ¢ )R =E@#ﬁ§%§% dfbg@g ﬁgoqeéS@ﬁﬁ "@ﬁéﬁ*%

i ndol i ZI-NRPc(dgE(m} mna@:( IR, hcempmw oy COLIR, aﬂmzkm eNIVNO,,
pyrazol o imdin gzo I nes, benzot hi axol benzof i i ranyl ,
banzot hi-SHp RSN BN Hy pod RGOSR, wiegi R i suppitied o
pyr azol Xﬁllk i ndazolyl, pteridinyl, imdazolyl, triazolyl, tetrazolyl,
oxazonI |soxazolyl thladlazolyl pyrrolyl, thlazolyl furyl,

t h t bstit h
B! P o BRL e S0 foLe SRS 100, L5 abote, Rofed andl,
ubst | t WMGdﬁﬁﬁirdob@dsﬁ@{leta{tﬂfg?&ﬂe offrordorfedst yompduadd, ey weil ad pbthods
when us n conhi nati on Wi th other terns 15aryl oxy
aryl t hi W‘*ﬁ EiaYa eﬁ?f*%‘“ﬁ%@ﬂ&é@mﬁc @P@Pd%wwém%# 9156%5?%&0%%8&

def i ned v#hoveRr1 Q;Em;mgtag@u@erm arylalkyl™ is neant to include those
radicals in which an aryl group is attached to an al kyl group (e.g.,

benzyl , phenet hyl , PYn I&Eﬁ% The above
terms (e.g., "al kyI B Qégléﬁg?eroary "), 1n g’ggrre enbodi nent s,
wll dn substltuted and =substituted forns of the indicated
radliéal %@%Ef 3&?@3 20 substituents for each type of radical are

provi ded bel ow. For brevity, the terns aryl and heteroaryl wll refer
to substituted or unsubstituted versions as provided below, while the
term™al kyl" and relpipdyekb HdRIFEONOFTHE IVPRANIIOR refer to
=substituted version, unless indicat e?]\co be substﬁt uted. [0023]
Subst i t dent s%remmmmefmﬁmm s (including those groups often
referred to as allcylene, alkenyl, allcynyl and cycloal kyl) can be a
variety F&@élﬁ@r QYR SO “e%tsre%r a3 Eﬁ{ %ﬂther s%tltuenw%ﬁns u:nlgg otherwise
“SIRR'R', “0C(0)R . , - 0C(0)

{ ‘NR" 2@( o)sl:zted a mg}@popmhaﬂ chau\ll?y@() Iz:m radmf;{]l—ha@(n@ﬂg)mﬂ}ber of carbon atoms

“NR N N

-NR ggo;%%%”‘md&e F@é% I ﬁmael r%g Onsr)a%%}é% rfoaﬁnl&zgl) ollj\l,t_}yl ﬁf‘%e %1343{1}

\lgn er ed m ;thyi 11-11;]rep§tlps@ropyﬂ1,rr¥a?1rtylo f-batgl, :womhm]l; sarebuiyh, mpmtyl{méﬁxgag—hg?@é -,
an ach i nt .y, refer.to 0 stitute

Nyl Setb AR AlralE” RS otk ekt chran e AN S BE8F P ut e

with 1- h&aﬁa@ﬁmqndmnsmmw,ttué Eﬁn@i]:kguﬂ'l ieydrs to@mgsaairkted(wlcgrgrﬁip&vmg

and 0 b g Ben b 30RIe0 o s et e Byl RomE e g A Sarmm
g I_ tr derpx@geﬁm m@fm-la@tn&gzg@@@{tﬁm&l Og - gfig@dlaaﬂ mﬂmﬂ%ammnm, étﬁ)irﬁl a

I'S nmean

i ncl ude 1?-“%%’?%’@& YRtyRyl dang- t%@ﬁh@lhpﬁv ogs P@bﬁ%}lﬂfsl Fha tam 'gpycloalkyl“
SUbSU i { ek oot 870, BRSO LOURRA o @l £ FBGAR55

59ener ally selected fr ogen, - -SR,
-R ', - @GN beinpfilly-sgopard or having no more than one double bond between ring vertices.

E’?\

30 "Cycloalkyl" is also meant to refer to bicyclic and polycyclic hydrocarbon rings such as, for
example, bicyclo{2.2.1Theptane, bicyclo[2.2.2]octane, etc, The term "heterocycloalkyl"



-CONR R', -C(OR, -0CCONR R', -NR'C(0)R, -NR'C(0)2R ,

-NR -C(0)NR'R", -NH C(NH2) =NH, -NR C(NH2) =NH, -NI-1-C(NH2)=NR ,
-S(0O)R, -S(0)2R, -S(0)2NR R', -NR S(0)2R', -N3,

per f 1 uor o( CwoQ8)miokeoxy, and perfluoro(C -Clalkyl, in a gupbefuod@Rgsng
fromzero to the total nunmber of open val ences on the aromatic ring

system d .wher are |n ndent | cted f
hydrogeﬁa}%f‘ffo C%fﬁ%ﬁfﬂ g@pé gy??}t%ﬁfﬁﬁgll one ko ! gpi}flt X%ﬂ‘t% r‘th@t and
unsubst ig, whedinathy hitopeh dndtsaifi@akoths aré itk cbzﬁc!ikéﬁ;l aid fhe hitfobeiflatahlsy bye
and unsubsti tut ed aryl oxy-Cl -4 al k O her suitable_ substituents

i ncl ude @HeM P HusERIZEH0 %FF%?PGYﬂ% { mgebs %ma@qcaelrfea bicgelie qflarPQbﬁfb’]éc‘m
by an a'rmglsﬁaant%ﬂﬁﬁltquéxmme;oﬁh&&m@ma&yor heteroa rpyﬁe@ the

substituents on adjacent” atons of the aryl ing my 15
opt i dnaligeridinyl, épldanaiding mmazallémmsndmtmnomlqﬁectm;nmcﬂmhdmone

- d. d -
of & o dyras doolfif Eeh i BiebueBh L APFRE TSR Kbl
two of ttﬁ@n?ﬂﬂl&hlrﬁl—%gids tﬁiﬁfn@ﬁlﬂﬁﬁﬁéls sadxmwlgpfra%ﬁtg p?fa)d%c p}?{gioﬂfsq;lyﬁlaﬁﬂd
rin may, opti ona e _replaced Sstltue 0 e Tornul a
A ?mz?’hﬂ%ﬂran R 1RV BAGETE & y%a@tw@ﬁﬁ@nmﬂcﬁéngmd Hoplike, {4y |

- 8-, 8(1@%?003(01%51?}12@@11? onh 9} 3@5116{1 RthSreaid@bof M@I&@\ﬂgtﬁodgﬁ adflg 20

mtg&)er of froml One of the single bonds of the new rlng o)
forn®d reEsponpt ¢ beteorpmbe repl aced with a doubl e bond. Alternatively,
two of the substituents on adjacent atons of the aryl or heteroaryl
Fing mayl0enyi Gialténn Taikyleap! mciedlfvk hdpat fuhsthértsulestituent medie afdombeit a

-(CH2), ) where, s and t [ |nd eesof f
(02 A R o e bl e BRSSO el TSGR0 il 81
subst i t ugiRfliend) grbtip whiRhrve Bgh r@(ﬂ)oamla’natom ﬁﬂh&@ﬁ@ﬁoﬁ%ﬂﬁb&é 10 yefe0@en
or unsubsti t ut ed C-6 al kyl 0026] used herein

" het er oZPBRR AfogshemgPrafyTedia G%Rvg*@atre@)f% "lmier el of Nywerﬂxﬁw" ©8)
and i | i acs@enér%ham ahapgr?alkym% g&ﬁ{gng el ARGRILLS! felbeAGERR AR sal ts”

is neant to i1 nclude salts of ctive conpounds which are prepared

with rel Ss\tnilaréﬂ, valkeyleag| sddeikpmylere" pefedts thedwpawdied goms of idkdene" having
parti cu ?%Fﬁ@&é%%ﬁg §?3E396{ﬂ91 on the conpounds descri bed herein. Wen

conpoun SRt Avent i on contain ‘relatively acidic

functi b dd 1, | t, t
the: neotPOleTt oS SaRiS: bR ALS TR B R kot R 1AL
desi r ed coMRnBORkT 6610, 208 REth/80O AN 24subs abafe] tothd Relairdderds 1R mblBrde

suitable inert solvent. Exanpl es of salts derived, from

pharibac et FERYES HeBefh amine gfﬂﬁar G gesprdivale Addifimmalmfor

anmoni u rH1a1EﬁJnﬁh1H BovpORRELIky1TpBFIonS carl (I th¥the dr bk hnd BARBS HEM
ingani c, ganous potassium sodium zinc and the like. Salts

deri ved qon@me raformedut membepd sog wjrh s nitregeg alnttopdliesedchin altadiedal t s
of pr &§$P A d

am gelan%%/égf ém%??{gg , &g%'? {Srga% :@aﬁ;gggﬁ%ﬁﬁtg Igér?‘l&dﬁg% dﬁ{gﬁgﬁp}&g@ﬁ, such
as ar gi nhergholimgt, azetidinytafditbe les. choline, N, N -

di benzyl et hyl enedi am ne, di et hyl am ne, 2-di et hyl am noet hanol ,
2- dizget Hpd e ﬁﬂﬁ&é’lﬁﬁdhalo‘%rh’ﬂﬂﬁg@;ﬂ B’y&heiﬁﬁehbéb oA v Afsther substituent,

N-et hyl nor phol.i ne, N-eth i.din cani ne, . gl ucosam

hi st di MBHYHesE BRRTHRS St%‘fgfgﬁﬁﬁlﬁ ﬁﬁlﬂgge F’gpﬁlﬂ% OTng uéﬁ‘ﬁil?f@“%
nor phol it8ehs s&EPAsPBEBAKNE, arP Pt 8indRde ﬁ@hd&mdalk?ﬁmfd%ﬁﬂﬂﬁloam&p Gk ne,
purines, theobronaine, triethylarnine, trMethyla

tripr opﬁxélﬁi?’]ﬁet e fergnerhatiealkd ﬁﬁepapﬁ%mﬁuﬂ%mﬂm@ﬁw&l%ﬁ@%ﬂéﬂ@roet% 4-

present i 100 LSRN Lisugl y basic functionalities, acid
addl tion sa‘?&? can beb(f)bg)?al ne% Ey contacting the neutral form of such

un uf ,f ! a th neat
W%& Ch?ﬂt} ab %‘F%ﬂgh’tm e@%ﬁwﬁeess?%?f% 1F’"ﬁf‘%ceu&m}:‘ %/aﬁg,
aromatic, hydrocarbon group which can be a single ring or nwultiple rings (up to three rings)
which are fused together or linked covalently., The term "heteroaryl" refers to aryl groups (or



15 addition salts include those derived frominorganic acids |ike
hydrochl oric, hydrobromc, nitric, carbonic, nonohydr ogencar boni c,
phosphoric, npobnohycirogenphosphori c, dlhydrogenphospho

nonohydr og QP?; , hydriodic, or phosphorous acids giUsgold!;/{)z'ﬂi
as well as the salts derived fromrelatively nontoxic organl c acids
| i ke acetings) thptreopiarfran onstolfive helematomalsanited frima M @), and Suelperdin the

ool y1 st sy Ao ofe el oxitnero e S FOTAEE. LS e eptonRly
Al so i ncasedzedl @ edrbayi %ro@rﬂaﬂ ®e afdctlsd ®UBreaRindEH MR 1BoRAde thitighlake,

and salts of organic acids |ike garucuronl c_or galactunoric acids and

the |i kehetesesoms Npn-disifiga @amples gbarylgranps ingludgiphenybiaphricnd piphenyl,
Sal t I 6 a| n
speci t o R irdlind BRARERE B bRy FEL N Rind Mooy Dorchinb b BhILT

aci di ¢ fumiotindingd) triezing, qtisaling, nmvwmnﬂheummbmjdmhmdmyibﬂﬁhﬂmy]x ed
into either base,or. .aci addltl salts e .neutral

t he conp% STARIE R, REERYT, Pé’ﬁ@?lg?zé’ Wn%ogﬁaaélyfﬁalzp Z(gg’f %JEWSP’FFZB{Y as
or aci d @snisFalyhisoidoliendecant baropaLnd, mmnbﬁmda@mmeﬁdp@ﬂ@hmﬂganner
The parent fﬁ?’m of..the conmpound differs fr various salt forns

in cert aPRERSlApETIRIINY r@&l@@?ﬁyyéme%@é#oﬁgw@&?mmfwﬁmﬂnbeamt@ﬁnﬁdp@@m s,
but p§ hegumsif 1%$h°mr§ﬂ’5ht1§otﬁfa§olﬁqwr ANhddZA1, e REE Bhid, a0l e{az&k}fe 30

conpound for  the purposes of present rnventi on.

addi ti ontetrmbélmcazoéylmsoxa@ml ﬁn@imntyl,upwem, |tmazobﬂdurydiéhlemd ﬁpﬂbﬂundtke
whi ch ar r r £9 d
ner oi n- e BTk SIS Bby o i bk B SR RS A S o
under ph&sgmhpgfm:abptmﬂmhb&mmemdasomhed\bemw t he conpounds of the
present invention. Additionally, prodnigs can be converted to the

conpoundmonf] tiRe bifasans tehﬂwﬁﬁil“hﬂién layedqﬂ eshbiahtiAlwi AEHeEREY. g Tt hods
in an ex vivo environnment. For (gﬁ ZBprotugs can be slowy
a5/

convbt t edYPBY: taﬁéth@e}mﬂﬁl&gl) mchtd%b Ad herpeanylistgs ahdstingd sede i n a
transdenpgls Ratsi LSBRNYOE Ene%tttg'lrﬁluﬁy ko8bLaBi SR Y WRI R bn F 89

reagent. 5 I0030] Cértain conpounds of the present Inve can

exi st i natizakedity an dliylfgeurs(egs bowdyl, phenetyl, pariédmebyhand ﬂlmh:ltq}dl ng
hydrated forns. In general, the solvated forns are equivalent to
unsol vat mdn]or'rtm ab Ok taunes (e, @t,eﬂdﬂd' "ayl'dd¢heeropal s éal sovhd Shbodilients eape
of the pres ent al.n oupds. of the present invention
. oxi SPORRE ik PioE Tt Ry s bt e SRR B R okl kel obeedr ol o)
physzgal subgitidntPoLedH tpéak aidical Q& pid@@:eal 5E6wC @Bf Bty iRderdis akf ahdie
present invention and are intended to be wthin the scope of the

present DeRreth Wil reenospstise %FWS%WE%}HS@O@F ag mws%lg%w Wwialedlt i on
possess @syMTRjIf ki SRIAN 19 i PRI daRAS hisdilt 16 RAL 8 @sugsrtmﬂ%rﬁmpm%
the racemates,” di astereo geonetric isoners, regiolsoners and

i ndi vi du’@lﬂlcﬂ%tﬁéﬁsﬂu@éﬂg@d separ ate enantiomers) are all intended to
be enconpassed within the scope of the present invention. The
conpoundgiozsd) t%smaﬁeﬁ:tr thkSalltyh yedlidalsqinchmding ahose gxmpﬁ @iten reforrad wraal

proprti ot gpe one . or nore t he to t hat

P onees ¢ B et RS A SRR o bR o8 no AR shiratim el Bl Talogen,

Eggli) ol abaﬂleg-wwg{h 52%! SiaERPN’Eme{DzR!’esa cc:auqi(ﬁ?g{ { ORI PIECIONRIRIM f
i odi r a,,o i.sotopic variations o

Lhe comOGEORt. Mt cBesR T Mok SimsChu o Bt Afihangin:

are integ L0R Deg 0@{_@2 ket bersgoparat Shumb

i nventi onm H. éerg?lgl 0 Sxpk resentﬁanentl (ﬁ]ﬁﬁeﬁgg furzgn?lrt he

di scover§pngipaiovepia r@gi ) W TR{Y 48 thatoéfﬂ nppberd copbpt atgms fngch radical.

subgemnerC pk: I it

R S R R B el B ARy Rbder @HyaR el SRl SIS Bnbotelfy

Accor di n@dtgrpalkﬁaumubspb@ﬂhylpwmlﬂsduthéwah A-‘sirabogess indubstituted Cy-5 alkyl,

Cyi-galkoxy or C;~g thioalkoxy groups, or unsubstituted aryl-C;-; alkyl groups. When R’ and




wo 2007/ 002293PCT/ TJS2006/ 024313 dc (R1)in0O 14 / r N R3aand R2d
R2aR2c WR2a lalb or a pharmaceutically acceptable salt, hydrate or
N-oxi de t heguRpfogr,dothot Ne fornmul ae above, the subscript mis an integer
of fromO0 to 4. In certai n enbodi ments, in fornulae la gﬁyUFW"?"h’éﬂB
yet —anot her, enbodi nent, the

subscri pt,, ger fromQ to_2.
subscri pt’ %atraﬁﬁlq%a? ﬁtmsa@e pirogeRyatpy. they %@rﬁeﬁp@a@'ed with fhegrireesp gtom to

[ 0034] 3 - | FoRBGndR, R &R
[ ndepenmé@ebeg %aféﬁﬁ%@gﬁ gzﬁﬂ cong slﬁlf’ﬁ{gq%%%%ﬂdﬁahﬁe , ClL.8

hal oal kydyrol@§ng asy dingraphiapinyl. - 0021e, -5(0) 3Ra, - X1502Ra, - X15(0) 31e,
-X10le, -CO e, coNRaRt, - XINRaRb, - X1NRaCORb, 10 - X1CONab,
XI S(0) 2NBRRD, SKafB) 2ibistitue0d &y 14 @Wh&teﬁ@‘}ﬂgﬁtﬁps aré\lFﬁ@ﬁ@h&Bﬁ

-5(0).2NRal t XICA e d - XI N6 he
syErbgl )aenqrglly@f%(ctg%i %@?anéal%ﬂ'ﬁ‘: R CPC@I i s’J‘%Qub‘%f"t r’tpueﬁl\)ﬁl N0y, “COZR’
A e SRR WWO?‘@”WE(OWT OB R
when at t-bl@h@@mzb—mﬂel\&?aﬁ?@fﬁz)’ﬁqﬁg &KHH:Z)&N?’(:SE@RMG(Q)@RT, SHATR3R"t 0

7-menb s het

rembor o T ORRer dlen R et bR L A A Ry ol

substi t lfﬁ:ﬁ!t gerd & thptotad nambgi fopat valatednihd srohatemiggstem; m{&mm&nﬁer s

oS b A ST A I L g SN s

gS( 0) 2N((B’I')aﬂ’{ v i8ded akliland hMeR68), Bmabsn@(t&) M= M), bhg 11e,
~C(0)N(1r) 2, 06&0) R, - NRat )&08 e, o NH2, NH2,

- NF C( 0) Rt e(lta\wrybq ruznts inglnde @W erfpe aryl

- NRat ( =NRg N%B%%ohed Mﬂx}%\m N‘&‘(aﬁmk&ené\'ﬂéﬁer%&{}'ﬁ a@a?oon atoms.

- NHC( =NH) Nar ) 2, - NHC( - - - NH) NH NHZ,

; ﬁ(HC(NOR;r) %) %Woo‘%‘i%%tw“ adr\%%fg% Sﬂfﬁﬁ 3&5?%%6 h“@\%ﬁy - NH2,
- NHIISmM  optitraiiy Be rephiidad (vith WisEbstin@n2d ﬂad‘ﬂzﬁmﬁé O)-ZROIRCH, )il € méeine B i we
s ndeDa?Q 1(111 theLXenﬁy ~S p §t-b Ilzj-to?% sl%glc bong lang q'is an integer of from 0 to 2,
Alternatively, two of the substituents on adjacent atoms of the aryl or heteroaryl ring may
optionally be replaced with a substituent of the formula -A-(CHy)~-B-, wherein A and B are
independently ~-CHp-, -O-, -NH-, -8-, -S{0)~, ~3(0O)2~, -S(0);NR’- or a single bond, and r is an
20  integer of from 1 to 3. One of the single bonds of the new ring so formed may optionally be
replaced with a double bond. Alternatively, two of the substituents on adjacent atoms of the
aryl or heteroaryl ring may optionally be replaced with a substituent of the formula -(CHy),-
X-(CHy).-, where s and t are independently integers of from 0 to 3, and X is ~O-, -NR’-, -8, -
8(0)-, -8(0)s-,'0r -S(O)NR’-. The substituent R’ in -NR’- and -S(O);NR’- is selected from
25  hydrogen or unsubstituted C;-~¢ allcyl. .

[0026] As used herein, the term “heteroatom" is meant to include oxygen (O), nitrogen (N},
sulfur (S) and silicon (Si).

[0027] The term "pharmaceutically acceptable salts” is meant to include salts of the active
compounds which are prepared with relatively nontoxic acids or bases, depending on the
30  particular substituents found on the compounds described herein. When compounds of the
 present invention contain relatively acidic functionalities, base addition salts can be obtained

by contacting the neutral form of such compounds with a sufficient amount of the desized



[ 0035] In another enmbodinent, Rl in fornmulae la and Ib is a
substituent independently selected fromthe group consisting of CL.5
al kyl, C1.8 haloallcyl, C3.6 cycloal kyl, -02.11.a, -X CO2Ra,
_X1502Ra aW@ 20010043 wher ei n the al i phatic portions of PERUR20802435
R1 substituents is optionally substituted with fromone to three
menber s k&), eidieetedt bOMatshiRats D6 s Pent. omdnqﬂésrbg s@ifs-dekivedOd:R) NHe,
-OC(O)N(Rrr)Z -SH, am -5(0)1e,. -5(0)2

2007/ 00 Q’EW%‘EYGM@A%TS@@@@WE md“é(’ BIPENFH% AnYRONGyRNGe ROy, Zopper,
- NHS( 0) e,
N0 0) 1 AP A A e g RS el i ol e e
- NHC( 0) Nie] Balts-deveiiciay pl@m@utwaum@@@pmtonewrg@m bagEPibklud @R ef primary,

N o5 0SB i it i ping PR R 95 TR P e o

6 gl ky | .ocE1@R3Gnites agdlmblﬂkké s&dliﬂmditggmﬁé,,beﬁinﬁ! cuffeiedtotige, II\BNH-nd I]? is a
su stltuent i.ndependent |y sel ecte romthe gro onS|st|ng o] CI 8
al kyl , ClourdeBdrpeiaming dictylanips er %thﬂ] ino %ﬁm@y&m mesanel,

porti onseﬂ%oﬁﬁﬁie Shy1aflifnile, N—Qﬁ}ﬂnbiéﬁ@ﬁrﬁ Nsemslba{@ﬁé ;mmﬁlts' tuted

V\nthfromoneto 10three member's lectéd fromth e£90 consi sting

of - OH -ghepepmine, hivtiding, hydapaning Regr2opylagiine, lysgRmnethg) ne, mSpbyIERM

Efépe%%% o R PO o B i M

5 NHC( 0) Nﬂxﬂaﬁﬂly}afsﬂﬁlemﬁi(p@c)ml‘éﬁune, NomehagidRhd the-HXEICR MR ounds of the present

0).N -
NRNC( ); \gen 1 CCNH‘Z" TE %@@N&anlfq@qngswgaﬂﬁ @g Gﬁﬁﬁf‘ S&i{%canﬁﬁﬁétdﬁ)%e
vvher ein @ﬁﬁ&rfgrfhé SeukA0RAR QKRR anﬁama@ﬁub§bﬁﬁim%ﬁohlmmﬁoﬁ11$&é51re& QQ&N]

I n one enbodi nent of the invention in fornmul ae | a and

pr esent , ither neal ey asuitaplginarhelgil Lﬁfa@ﬁlﬁg pEphapacspticaliypepegiab kfzfcxd
aI kyj 5 %Hih%ﬂ@iﬂsﬁnc?ﬁ&%%és%%ﬁ&d‘ﬂoﬁﬁ ofgahic aldiRike hydrochﬁﬁ@)@ambr%

I n anot her enbodi nent of the 1 nvention I : and
m 20| S 0111210 (2003 B) mvh@nyﬁmbma@om, Phomlomommdfpﬁerﬁlbﬁwbma@ la and | b

a0 LA RUDShOEIS AEREAABH o AELAELED, RO BB RBs sids and

- O2R thé:ﬁ]NResk twel] as 6 Btk tdel:;wedE(o@) elatively So@pRit a;ganﬁ(aegds 1R acelie)" |

NR R XZ 5Rd 11) =NV,
e SN PR e GO DS UCoING SPT e DR, Piadses PRI, )
- X2 C@\IFGRdzean@fBﬁﬁ) P-Blylsul $2RCER) Nadtaric, K%Eﬂid@(lﬁ‘érﬁd,,md XNRA C(A09od Retuded

- X2NROC( 0) Nad, = X2NH C( NH2) =NH, - X2N1?C( NH2) =NH, -X2NH—C(NH2) =NL1r,

- X2NH C( £Rﬂmno asigspus pelarsingtegpd fhepke, s spifeE PR Acids ke

- X2§( 0) 2%!; O%s%k%nonmlds amﬂ.hg 1Rt %P&@‘ngze, BANREG M. 2141 .
fxzs(O)s 20, - 8( -0- NRCt x2¢02R0,

=N e- C( OfRtmanacenticalnjaltel, WydmﬁPhawaé@(rm teppe, 1OKIG6( D) <hrtan specific

N ugo;gug%@; OB CLNERA) N o NP Beiar M A TRt

25  the compounds to be converted into either base or acid addition salts.

[0028] The neutral forms of the compounds may be regenerated by contacting the salt with
a base or acid and isolating the parent compound in the conventional manner. The parent

form of the compound differs from the various salt forms in certain physical properties, such
as solubility in polar solvents, but otherwise the salis are equivalent to the parent form of the

30  compound for the purposes of the present invention.

[0029] In addition to salt forms, the present invention provides compounds which are in a
prodrug form. Prodrugs of the compounds described herein are those compounds that readily

undergo chemical changes under physiological conditions to provide the compounds of the
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C(N11"12.e)=NH, N12'8(0)211", -NrC(S) Nad, - X2Nr C( S) N122Rd,
-X200(0)11', -0- X2CONleltd, -0C(0)12", -NR'Rd, -NRd-X2012" and

-NR'- X2NR' Rd. 003@1’1 I n one enbodi rrent t he synbol R2n in fornmul I a
and Ibis MR tly selected fromthe group consi stPFHGJSE)qM‘m“m
hydr ogen, hal ogen, cyano, heteroaryl, -NO2, -002r, 5 -CON eRd,

- C( 0) 12"preseS(ityebidn. Azﬂﬁﬂ@rﬁﬂﬁ@mc&gs om@é\m:n%r)dadg theCE(oN}oﬂ:ﬁhidsM )hélidlzésent

-N(V) C(r, 2").0 X2 ev).=Nv, Xx2N(v)e(te)= Nv,

X2 N1161‘}%" tion %é‘%“ yl%eﬁl}enﬂ%%?ﬂ%&mw efg"“%éw Fargranmple,

- X2C( 0) L2ruge$2) 6 Splyedonderted to@RIBsib@hdLos th @fﬁ(v@ﬁ

_X21\ 11%’2 05 Nnd., -xzﬁg TOUNHD) =NH, = XZN ¢ eva Hohafhen placed in s
- X2NH C(trapsde F@@efch Togopir it Rty bl zymx o ;rqczl reagerﬁcz S(0) 2r,

-X2Nr S(0) 21r, -X2S(0)2N eRd and - X2N3. 10[ 0040] In anot her

enbodi neit30} t KEertaia. cAthpsurls o thﬁtpmsent nmrelﬁtmnmah agisi ia vasudvdtdl ﬂoﬁnmlmna@d

Lo goReBY erriurtos Febued K ket fy soleleaimoy r shivalitlo.

anot her @@&oﬁemﬁﬂﬁs a:ﬁ%ein&nbé’d%%%ﬂamﬂﬂﬂssﬁ@%tﬁﬁ%@ﬁo @M@'hﬁ%& the
R2" substitutent in forrmulae |Ia and is selected Promt roup

consi st i ipYpREen. Foerkain copgpounds of d@awemw menexighin gwitiple crygtafing o

- C|—|2NH|\/?m 3{?5}‘]]
conpounds OI%pri.‘w ng r‘%di\!r}r%%a%%jgn %N_ , tghe{}? X&éﬁwkﬁuenﬁpg&%@gﬁdw
f r omi(t hethgpresspt ipvensios ndgre aiteridpd todgpewithit-the GbqpeBi teerpdlesent ifr@fddd. | n
not her enbodi ment, the synbols R2' and Ral in fornulae la and | b are

each Suqs(}?sﬂ}U&I&ﬁln'dﬁﬂ@@ﬂﬁﬂ%ﬂﬂie)pr@@{tﬁ%ﬁﬁbﬁﬁo@ﬁﬂsé BicabRSketd Ng of
hal ogen, - )110, -1\112"Rd, - UN, -NO2, -00R12',

-C(0) 11" OPﬁ%t&faeéﬁ) fn@ublméﬁ @)ezmemafesalwezqus goprueteic SPIIgS) t d,
- X2011" 11‘6%1@1'58%% and ﬁigﬁlﬁuajlsom&s e&zé\'rsle%ﬁziat@ &%ﬁblﬁ%%%@% Ihendeli By ertain

aspects of this enbodi nent, d are each’ i ndependently
sel ect ednfoEpAsTed avithiroiip Sfmngf ﬂmwmgeréinvny@ﬂo@&ln comptugenf thepregint Br, |

and R InLeqlﬁél% gygg@h&taag&a%g?@qonﬁ%s goto ﬁtcfﬁ g%g.@no% g&{ge“e

and each I's 1 ndepen y se Petta
al kyl , camanmwamtmw shaofffeidey Bdreattkyik, thmﬁnpmaﬂs way Reradmtkbadd when

att ached ame, ni.trogen.atom can. be V1) the gen
at om t o VF NG B ibed MR PR R OV ARORT LA ¢ plsr acbon 1
addi t i on#iC)hatléyoamtiOvesiafsnsiof Big ORIFOEIIS of e re@@fﬁhﬁlenﬁoﬂ wheteep@osent | y
sel ected from the group consi sti of C14 aI Cl- 8 hal oal kyl, C3-6
cycl oal KoL s ifended &g, E’HG@?P%SS%YP‘g iRy e sganp)0 §Wd’r?ﬁé?té}”ffé’1“9lli and each
of 11", Rd and le is optionally further substituted with fromone to
t hr & ndber Severmct ed from t he group consisting of -OH -0C(O)Nir,
-0C(0O)N(R")2, -SR, -Sr, -3(0)1e, -S(0)212", -SO2NH2, -S(0)2NHR",

£3(0) ZN([%)QS%Z 'The é&b&%ﬁ&én N& i%rmh%lﬁlsc N @“)a%m (%\I%ula %r
255)(7)3 ggﬂ@@n@ﬁlﬁ@ﬁmg@@n@iga é«’j‘@)d\libb“) acﬁég:(eoy Naﬁitsmﬂ@(e@am e,

-Nl eC(0) ( ( - 021e,
o Nk Pshe SR g i RS ool Rtk

wher ei n waphulde prayided depinaentefy imphannsaghisdai tomlemtﬁixs &@ﬁddy lfgr t]mnd
whergin vV det el ected fromthe onsi st i 0

"Rt " Qgaloegt BRIl SRE 558 e ool e B B R A1
conpound:oh@&hﬂl@:(f@ltmﬂt@nisa. and |b, the subscript inis 0 or 1; and

t he synbol R2a is hydrogen. In another enbodi ment, the subscript mis

0-1; andif2 icConfporhdd -

[0033] In one aspect, the present invention provides compounds having a formula selected

from the group consisting of}
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[ 0044] In anot her enbodi nent of the invention, R2 in fornulae Ia and
b is selected from 10 the group consisting of hal ogen, -CN, -NO2,
-0M21le, -CORY, -8(0)21le. In another enbodinents of the invention, the
synbol ed fromthe group consisting of F, d, Br, CN,
NC2, Coch&(??ﬁ%og{%) C113 and -S(0)2CH3. [0045] In yet PATO{SAE/024313
enbodl ment of the invention, the synbol R2d in fornulae la and Ib is
sel ected fromthe group consistjgng of -SR', -0-X2-0le, -X2-0ks,
-0C(0)Re, - NR Re ,1 R&)andN -@R'. In anoth enbgdl , R2d is

selectedfromthegou onsj g of -SMe, -0
- CH20Et, net hyl , et% B/U:\t/ho and etho .[00 J@T/or &g 1a and

| b, each of R% gvertices b, @da quépendent =ybf§el ected
fromN and C(Rg and from one to two of rlng vertices is N In
IRf@ i nvention, the fusie@ R#Enbered ring having

one enbodi nmeRfe
vertices a, b, c and ¢ |s a 20 fused pyridine ring,r a fused

! X h
pyri m dj SRS h odi t i pvention, .the
Fused sioEy %ﬁ%ﬂl&%% o000 R vERR Lo hertoll Y e e
pyrazi neibidripgm ib i meageleofcﬁdneo toetroin denat tmbbdinbets,| il Y@RilR T add1® thaised
si x menbered ring havin rtices a, ﬂ"ﬁhéﬂ?‘%dls a fused pyridazine

ring [ BOITRt s AR WEpee ‘tfﬂ tR3a I Yeh anq Frento igsResstiptam aniprmplae ot

each 00&%@&{9&&@{%@@%@% 0491R3a .is independently sel ected from t he
group consi sting of hydrogen, hal ogen, -ORE, -0C(0)W-SRI,

" G B oL R\ PRl

- NH Wﬁ@ﬁﬂwnﬁﬁﬁgwiw &1 h 8Ok BRC;.¢ exBldalidh -COF0)-2RD:R",

o) 3ac F%‘éh%”ﬁ&(@&%é@%@@ﬁ@‘@ﬁ& N X MR G e

:éggfgf( ggﬂ%’i@ﬂl{b R“R">§3’@€@ -OKQW"BWR“CE%@% X QDARNRRE,
- X3NEI -@{Na"gfrﬁ%)yﬂ r&@%\%&:rW)ﬂk%%ﬁﬁg PB ) XN @rﬁﬁ% R®. The

?% NH: %w& ) S i\é"dlm)éﬁ%feﬁé By eaﬂﬁsﬁr@%stmféﬁmhge@ﬁaﬁly settarel GhaNRE R9,

- X3C( 0) SiRSCOPBHR: quzydmg@c(tb)g BKWBC@; 1%108&?)@ m@@mmﬁk&b Reyptiontily R”
symbol %cq e%'a%gchteg td {8 sarﬂ?mﬁ %eqs K %ne cgﬁaifa L& ?orf#r? QR to 7-me beremiL| [ ee

het er oc ring, optirona |tute romone
sub$iit unnggs(’ejm G-Qaddﬁoﬁ:ﬂ Getetonpngras vipg cendes; andgvisteih dleafjpimtic- ORS |

] g(RfO;L éﬁpomgzsd:)f 5?3[? of sﬂggs(sg%\l%ﬁms 1S§(pg§)%rsc%%t%sﬁﬁ%0&1 - c( 0) Rf,

- X3NRI SfiBlrks Beleviell &3 {cQxAiRbohdigingall OMNETE, rOEANNEXS', L(SC(O)N(R’“ "

o4 al Kehy #%%Z%é‘“é%@éﬁ%‘fﬁ%ﬁﬁé@ﬁ%S%@” P RS GRlent

el ect echygr ﬁhlgywl . L | JNE 8
iOCZ 8 mesz Gﬁ'lT'Hz,Qiﬁ ) C(r%%[g}"g? @@)i@‘ N%ﬁ% %INIR ,dsand
ary?%xy*@cﬁﬁN%VNRm&(Om EHanoN ‘NRaﬁl%ﬂa,can be

ﬁg\rzt)lngef rom N;Rh%(&hgfgil il onaﬁﬁhet eg{ 't OB (fe;ism? m@nmb%ngl jcjgh

Rh is i AdSEENIONRY:,sHEEKENH) RGN - R gdiis dﬁ@@"ﬁﬁ@z,oﬂ(ﬂR%Néﬂ%w
Cl4 hal n Nﬁ% §’¥f¢ anyl n ar m
het eroaﬁ?q—ﬁé ’r? @z&ﬁa’nd acg?g\&(é %ﬂ 1\2{&1%&@&(% &bH C)G R
-NHCOsz -NR®CO,R™, -CN, -NQgy, -NH,, -NHR?, -NR™),, -NR‘“S(O)NHZ and
25  -NRTS(O);NHR™, wherein each R" is independently an unsubstituted Cy.¢ alkyl.

[0035] In another embodiment, R! in formulae Ia and Ib is a substituent independently

selected from the group consisting of Cy.g alkyl, Cr.g haloalkyl, Cs.s cycloalkyl, <CO.R?,

X!ICO.R?, -X'SO,R® and -X'OR?, wherein the aliphatic portions of each of said R}

substituents is optionally substituted with from one to three members selected from the group
30 consisting of -OH, -OR™, -OC(O)NHR™, -OC(O)NR™),, -SH, -SR™, -S(O)R®, -S(O):R™,
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15 wherein the aliphatic portions of X3, Rand Rh are optionally
further substituted with fromone to three nmenbers selected fromthe
group consisting of -OH, -OR -0C(O)NHR, -0C(O)N(le)2, -SH, -SR
-S(0) R, - SH® PRZAZBEPNH2, - S(0) 2NHR, - S(0) 2N(R) 2i - NHS(EPQYX2R2006/024313
-Nn(0)2R, -C(O)NH2, -C(O)NHR, -C(O)N(R )2, -C(0)R, -NHC(0)R,

AR o) B SRR R e e N o e O B 1.~ o
-NOR2, - NSEOONIRH, F@(Oémm-”a)):z ~CLONRG(- Em@)mﬁdNRRR@)a)“zmﬂm(@mrzel NRIis
e e e ek B a6 Rl o SRRAGI TRk NGB fom

t he gr oupOskNRSOsRT, ngmbgmdm@emﬂfvhabmaﬂoz, 1@!%5 -NHR QJ(R‘“)z, 25 Nag,

SR, Rh 20Q(0 ’NR Rf,
- NREC( W&%NHNW%H&%% ea oasmkpen sserewpé»ﬁ REb

-S(0) 2NRLfRg;, - NRI S(0) 2NRFRg, - X3OR(, - X3Nag, -X3SRF, - X3ON
_X3CO2R'1, *- X3CONRF Rg, - X3C(0) 121, - X3NRgO(0) Rf, - X3NRgC(0) 2Rh, -,

- X3Y an I i e .or x- menber e aflve

or six REEr Dienle RGeS Roinl 1 o PSR EftaRdbpsety

het er oc yelbaed fiyth il gagup psistRRI Cy.s AkISCI.4 HalRtkyNedd Cof of 30100, tvﬁefeﬁlr ee
elected fromthe group consisting of hal ogen,

S u bSt ! E W ea?xp%pgsc portw of qq@of sa@& 1s§§st1tue@@\@apuon mtﬁsnmt%%‘@(@yppm fo
S QR ion S 1ER seleEI R0 h2 BRuAR et B0 b# N R @)ivetependent |y

%‘214 al kyl ene. The s aré i ndependéently ‘sel eéted from

ydrogenOC@l\gR%)zw}yi B sﬂ{fé?blbah&( 2RancSQ}.’Mﬁ SYOLBHRE HSOXMRBach Rh

G 5ot PAPERPRRY, RRISEHEER 16 RURR T BR kR LOfRS BHEIR™

Ry ngnd RiRE@(@ﬁf’; gﬁm(WNHur-NR«?C(&)NIBEI INRFAGO)MHRH, NHﬂfO)NHRf‘g thr ee
ers

oo 0 ey SO R n SR P R G S5 5k - RachBhei, o,

AR R’Q’ci L RO 12 R o%??%“‘ﬂ“%%% DHEUON 12 )2

ﬁ(HC( 0) ndﬁ@&@%?‘% te%ﬁ#@&@m( R) 2, “CO2R, - NHOO2R,

- NRCC2R, -NH2, -NHR -N(R) 2, NRS&)) NH2 and - NRS( 0) 2NHR,
wher ei n {@5311 ﬁzlmse Etrrnmémma@ﬂim ipverionn® Lipdeimuineda amh g ifprgeput, is Edected

1[891;8} a:a F?ﬁ@%%ﬁf) C&ggﬁaégng%ég [ n&g%%ﬂdgﬁﬁ g@%séﬁ%g%l%%?rom he g’roup

con3| st i-H@)dt", K§Qrtbyein CORRT.obpemptheGRutRitRgt of A inveDidn, R mathylphdei n
2 fl(ﬁto si x-nmenbered aryl ring, a five to six-nenbered
het Yoa ring, or a three to eight-nenbered het erocycl oal kyl ring
cq@5| tjyng_of hopopi per| di m)rphol i nyI

e B SR Ll

tetrahydgy éﬁd@ﬁuysdeeﬂe@%ﬁlzth@gﬂou E)cﬂﬁia‘bﬂlgoﬂisﬂi' A haR) éﬂ W%/Qioné( 1,
oxadi azol oxazolyl and thi azol%g Roptl onal tituted’with from

one to thﬁ Eary, H&bi'@&}zﬁntQOEBf%et 5 ord M Re- \F/)@Bp -SEMsRstRhg of

hal 2 d I
sgl ggtegd rorr‘;s dro en Cl- @(ﬂ%ﬁ%@ﬁ%ﬁﬁ@@)ﬁy,ﬁﬁﬁwgﬁﬂ ently
cyclal kny(Vaﬁa{"bﬁah “RANRR! .aﬁ EFERN, - gﬂﬁ@d SSICKURE 5P ONR” %}l;oup
consi st .Cl % bmq%dC%{zﬁR%%Ogﬁd ogi g\ C§21\§R b}ﬁg&lﬂa

ions o P i Y furt her

wherein i phatl C por dre optl
substit uKﬁﬂiwmﬂgmmﬁ CONEDFEE, ﬁ@m{eCéNHQ#ERf eH NI SHINHRS)=9FHup

7300) 21 X 3 O RO QB R BRI O RO

- ¢( 0) NERIRC(O);R®, -X*S(O):R’, -S(O)NR'R’, -X*OR’, -O-X’OR’, XzNR"Rd O-X’NR°R,
30 -NRAX?CO,RS, -NR*-C(O)NR'RY, -NH-C(NH,)=NH, -NR°C(NHz)=NH, -NH-C(NH,)=NR",
-NH-C(NHR%)=NH, -NR *C(NHR%)=NH, -NR°C(NH,)=NR°®, -NH-C(NHR*)=NR", -NH-

13



SC(0)N(12.)2, -C(0)R -NHC(0)R -NRC(0)R -NHC(0)NH2, -NRC(0)N112, 25
-NRC(0) NHR, - N1-1C(0)NHR -NRC(0)N(R)2, -NHC(0)N(R )2, -CORH, -Co2r,

NFI CO2R, -NR. CO2R, -CN, -NO2, -NH2, -NHR -N(R) 2, -NRSé% ﬁ%

NRS( 0)2NHF2!V0\RA3\(€{0%12P13 Ris unsubstituted Cl1 6 alkyl. [00 f’“? 0oRbther

enmbodi nent of the invention, the R3a gXouYgs i n fO{(nuJ ae hi and Ibis
sel ect egaﬁﬁmﬂ%@cmmmgﬁwwf WERENRR Y XHEORD-OF | s

sel ect eg2 o o ?] |a|d|n |,

nor phol ?kn(?/?ﬂﬁbllgl dg 5 1%ﬁy r}%df‘%o ggnyl p| perl di nyIy azetidi nyI
ranyl h dr of, ur, an ny, thie

e 3Bk A SR B RELEL Phm R et 2 8

imi dazolfmin, thé Bloag %ﬁishﬂ%@ﬁﬁ@@fd@hﬁ hbBesa v anb, he‘te?@érﬂ' O/, Ybo,rer i azol yl

tetrazol and oxadi az

t bstituted th
frondon @HR{R‘IF &(O%‘bsi(pgm erﬁ(@l)zﬁndlgge‘gm BII%J M%ﬁb‘%ﬂqﬁm)@w«lp

consi st o] 2
-wher ein e ané{b&/ a-?ﬁag\ach |I§g§g(eﬁ8 nt sel éct egﬁf’r %ﬁoz’
consi st ¥ CM{c M CDNRCRI] JXHC(OXRS, a{zegz(ﬂ})bm"}{‘y I—Xﬁ‘ﬁb‘lC((IjR 85§ ﬁg@ﬂ@iR" and

each Rh en r Cl4
iyl DT RE R B R, A OB, 2 RS e s ot
the i nvenhwmmﬂt&) =SS (RS- 38R e K *NREZTONRE, -0 0D R RS laid 138, Of
phenyl , pyrl dyl, oxazolyl, pyrimdi nyi oxadi azol yl , and t hi azol yf
eachpof h tai

Caone ! (OME" L SRl BRI CHOR B el R0L000 10 40LES g
hal ogen fhe-g®Rfp, congilftfrigtod hy CORRS F Gl@\,llkf RORS NCQNRB -Gk 5-EN\b-mwimbewiin
Wand 12 aree dpad Ieted m_t.h al 0 stln
of 11 Biep e 3t R ERRORERG) o Re e S bR TS R R 119
[ ndepend%ér;emedimhe &eszbmbhiﬁtetegthﬂ fgrmae 34 sidibds @ﬁec@ﬁéﬁ'oai oy kvouf3- 6
cycloalk and o] this e ertaln
aspects SISPH%O%\FSn%&y gb%s szn&@g%’iﬂ?l?gbrﬁ%z 2’F F aspect,

m i §5an.CARNGUES and-OM=0F-OH. [109&khother ebodanat, ieto A6y R MHg fedndldRga
invention, the R3a substituent in fornulae 'a and 15 Ib is sel ected

f rom t haatiis ReoRBFEReAY Siechy SPBghnsromRswgane CiudmeryiF, Ghdr e L
hal oal kyl , wherein the aliphatic porti ons are optionally substituted
with fr@#f4he It snotter emborimbasy e sphtmds B afd BH in fremylee lparsidh siesteiing

?gognllllﬁ%@(eﬁt%#\%d&ﬂé’( %e %ﬁhﬁ %&3} W%N“ %%?g[} 5% Og%c i

- O 0) NHVDC(CRE)-NRYY 2 R 10)-W0,;-NICLEY, 0G(DIR’, ~NEW(@) BY, -NRIMTODRNHR(0)ZT,

G0 N e S o D o RN M SR

- NV5( 0) hBpedid opthith ent®oBnikng, IlEWndwt?éﬁx@leachaﬁ@Apeﬂ;@nﬂﬁ sdl evkeirediel eRtekatpan

unsubstituted ClL.6 al kyl . In certain instances. of this enbodinent, in
s 0 or cqusisiipg of X@%ﬁf‘é%’rgﬁﬁl Ky GhyRiy b@é@R and additional ly in other

i nstances, R2' is prefer sel fromthe group consi Stl ng of F,
a, Br, [eN2] N@thuzgach x&a@xaﬂmyle@( @ B and R is

independently selected from hydrogen, Cj-s alkyl, Cyghaloalkyl, and Cs.q cycloalkyl.

25  Optionally, R® and R¢ when attached to the same nitrogen atom can be combined with the
nitrogen atom to form a five or six-membered ring having from 0 to 2 additional heteroatoms
as ring members. The symbol R® is independently selected from the group consisting of Cy.g
alkyl, Cy_ghaloalkyl, Cs- cycloalkyl, Ca.g alkenyl, Ca g alkynyl, aryl and heteroaryl, and each
of R®, R% and R® is optionally further substituted with from one to three members selected

30 from the group consisting of -OH, -OR", -OC(O)NHR?, -OC(O)N(R"™,, -SH, -SR”, -S(O)R”,
~S(O)R", -S0;NH;, -S(O)NHRT, -S(0)N(R"),, -NHS(0)R", -NR"S(O),R", -C(O)NH,
-C(O)NHR", -C(O)NR")2, -C(O)R”, -NHC(O)R", -NR"C(O)R", -NHC(O)NH;,
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[0052] In yet another enbodinment, the R3' substituent in fornulae |a
and | b is hal ogen Cl4 al kyl or Cm hal oal | cyl . [0053] In yet

anot her e % 510% the R3' noiety on the pyrazole ring in fornmul ae
la and I b is yd 693 hal ogen, chloro, fluor, bronp, ®EAGR2M6/024313

pyridyl, rimdin oxadi azol yl , 30t hi azo C-g alkyl, C3-6
el oal RPCEe, Sa e rNas«apm NSO D - MO,

fartJbOdehrr:ﬁs6 5101;7% el in etﬁgﬁ(&}g{; ?‘f@)% M‘%mwmgﬂﬁ%wmg@ﬁfﬁ

of hydr age R "$HE)IFERT, Whhﬁn&@&?RbﬁM@MﬂtU&ﬁﬁﬁMh@&%@eﬂ@l Qlid1; aud Nag,

i S( 0) 2N§P‘ﬁ§,§1 5%%‘%%83‘@1%&?% e"teﬁﬁ("g?‘éﬁﬁf p %ﬂj st ‘3@?@% T

The §yntmb2_Y i's a five to six-nmenbered aryl, a flve or si x- nenber ed
heteroaryl ring or a three to eight- member ed het erocycl oal kyl ring
sel ecte 10Myt [ [ hollnyl
t hi ot no@p&%l r%ya%ﬁgg}%f)&g{% 0'891 g'frlﬁd apl?l aze %I ny#b thngrbgﬁgﬁt

t et rahyrsr()wﬁfl]rawdyha syibpbREZs h)ﬂjd;genphemmthpr qmybadd;(ént thaambedrit m is 0-1; and
pyti m dj mfl o¢€d| azolyl, imdazolyl, pyrazolyl, triazolyl and
thiazolg nal I'y substituted with fromone to three

substit ut ent s selected fromthe group copsisting of hal ogen, -OR!,

- NRf Ry, 1004 Inanpthergappodiment gt %mvgntma%péh@éﬁvlﬁylas@ldéhm@aleﬁtp@ﬁvm
hydy®gefme pfobp @oﬁéﬁxgof&lo%@ @?@a&é -cond, %r@ fsgégi@' HA@%P and each
on go

Rh.is indép endentlgsele gr oup tin 6 al kyl,
Cl. 6 hatwkddip¢ntsefdhaBventiopcthe smidyol ] R \Aheﬂ@ted ﬁOhtethaLgrq:Mpa;bns:stmg of Eaiis of

Rf, Rg gp%ﬁc%ré?:e@t@ﬁa ??biﬁf‘?% dt§@’ C'i_gbstltuted with fromone to

t hree nenbers onsi sting of -CH, -OR

i g(c(()? L Ndgst ’(%féﬁ&@eémbﬁ@m 03 e m\%@f@}@ﬁ&% 5S¢ kppiias %@(2@51 K

- C(0) N( A%)&md%&gmmionﬂﬁ Q) Ry NRGLORF, x> NREL A, N‘ﬂRﬁ@ Qk*\lﬁ%
- NRC( 0) NH e, -NHC( 0)N(R) 2, - NHC(0)N(12.)2;

- NH 1TOR embo@“ent, RiOzs selqqpad ﬁom\’gingmuN(:R)sgstmg Rf% NH2 and
- NRS( 0) 23R i t [0055] In a
certain errbodl needril{ﬂo t@z?%ﬁ%%ﬁ%f?ﬁﬂﬁng@g@&ﬁ%&éﬁ Hds havi ng formul ae

| a and el ect rou
conel ot P4810; iEign s 12 oD ELo PHRARRVERL 8 B0 B8 ettt 31,017
-S(0) R, seleS(eﬁ)f&ﬂm and S(R7 R Mabirertivhe X3WRoRgid ﬁmﬁ(r&)eﬁlﬁs NX&i\&eand Y
wherein Y is

ot or onPocipa L e HE G o SRS B MRUBE B ol K 1 g

sel gwt eﬁsédr@mmbemg LY Puse@PRisilineGingf IARRIIRES einBbdiitent STRRIRGMBY, |
t hi onor Fgﬁl nyl , rroI idinyl, piperidinyl, 25azeticlinyl, pyranyl

tetrahy gmnem ﬁeﬁéméilﬁﬁzwemmﬁén@uc and ¢ 5 ayfpsed pygapes gae; 1yt
PYri m Cldofkl emSeRHiR 20104l inRAo, ica% Qi ¥ m QR ANR ol BevRgR I ELL 6, Mgt D

fromone to three substitutents selected fromthé grotp consi’sting of
hal ogend is-adiged pyngRzmg, fingRh, - CN, wherein each R1 and Rg is

i ndependently sel ected from hydrogen, Cl-6 al kyl, Cl-6 hal oallcyl and
C3..5 cwmm Ryhing andhe @3t4ubRituéng in foctedenidend ijaisaableod:catbnfsw i syhiol

ro SIS Cl "shal.gal k 530 cl oal kyl ,
Sherd; R ?Peﬁ%ea iy ee]‘%g et e oot e X bRy, >
f urt her-ca(bsk} NRRE -9R Y R ra) -Dis, mzRﬁr@eNprﬂ((S)IégJ 1I‘erlom t he
group N )

“S(0) R, ﬁﬂ%@%@%&f%ﬁg’z N%Fé‘?)%%% wﬁﬁ@%zw {\T)Rgmﬁﬁ% -NH-

- NRS(0) € C :NHE% )k R O)RORMB(O),R", - h

2007/0022%32’CT/hU§g%06/ 224 3, C([ ) PSORRDRORYBORR', SOLR"

ORR™, -S(O)LNRRE, -NR'S(O)%R", -NRS(0),NRRE, -N;, ~-C(C=NORHINRRE,

30 -XgSOng, XACENRONRERY, “X20RE, XPOCO)RE, -X°NRRE, -X SR, -X*CN, -X*NO,, -
X*CORY, -X’°CONR'RE, -X3C(O)RY, XPOC(O)NRTRE, -X*NREC(O)RY, ~X*NREC(O),RY,
X*NREC(O)NRRE, -X°NH-C(NHy)=NH, -X’NRPC(NH,)=NH, -X°’NH-C(NH,)=NR", -
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-NHC(0) 12, -NRC(0) R, - NHC(0) NH2, - NRC(0)NH2, -N12C(0)NHR, - NHC(0)NHR,
-NRC(O) N( 12)2 -NHC(0) N(12) 2, -02H, -CX2R, -NHCXZR, -NRCO212, -CN,
NO2, -NH2, -NHI 2, -N(12)2, -NRS(0)NH2 and -NRS(0)2NHR, wherein R is
unsubstl tumzoﬁj‘mzmkyl . The sub cript mmay be from O PCE/UB2006/024313
alternatively fromO0-1. 5 [0056] In another enbodi ment of the

i nventi oﬁNH@M}M@(@R‘*\ax?sw)zkér-mfs@)%bLX*S@O)MR@R vyrhgly R3'

moi ety on, the Rrin en, % hl oro, f1 dgro,’

br o, oRAboiG DI R SRR P oD UM SO B SRR K oy IGO0 ngd
t I h

o0 el Hen ) 1D L8 i SELER LG L, o 1

-OR , - B¢@)oRgdsalkyl ﬁ@ggzjﬁtlamﬂy-sﬁ&@ﬂm&d wxlﬂnfrlymtcnamhime sutetitogis®itied Rl |

when .10 t, i h d 6 f 0- 2.

(0053 | maﬁggwap'c%wg SRt -ORE NBE R o SR Lo e of O

f or mul aec@mémd d O)R hereR33) B UBES)RY u%&ﬂyklw sma% %R*eds@ @%h%%gmp
t hal )

;%ggllglliiqgkgﬁa@%/ NR%%Oe?zR% 3 3%2?0)21@ ;:mmarem @c}; CxRt me ndepeatienfifREC( 0) Rc
ereln u u
consi sti %\igdt%j'sﬁ&? %r%%aéon %?rﬁlréd@h s Ul%ﬂ‘e'l rﬁﬁqg«o ﬁﬁkeny SREIE § (ﬂ{yﬁi" Q%I%%% P
oxadi az @ yihd E.an mmmﬁaitimlecteandmﬂiydm@e@m;f@@méslrlgcnaf llka%ﬂtyb&tgl Gtcaélleﬂk |11< |

a al oa
e 18 Eog GPiTh Geg PN oy bRy SR AH: FrEHER MGy P when

ti onal
D ogar bRty *M@egﬁ‘%f%%ﬁ%&%‘aﬁ%“ﬁ S LRy

aspects S@fm@mbﬂiﬁcbmm‘/mﬁmm 9 el KBiiticnaliwtdreatemny asi rslgsnétﬁmm dnd gaolRf he
2 f I am no,

Tors o Sash e Bied Mtk Bl ol il Chy 1 r B

O)é ((ZII ag 8IcygoalngQ)1@ht’idZCz @Ncyn@'mﬁi hefahda50, ar %rbrfll—(b{%lkyl (aﬁéh@lﬁ@t@lt ; tn;halkyl

- a no r 0 e

i nvg)ri cr t?’? %gp%@é‘hﬂ?}ﬁﬂ‘gfs‘%ag g g‘%ﬁlr%lfﬁr%%p %’Qﬂ&%ger s t%t%%'ﬁ}h pt

inis 0 00 e tR@Red 1Bk mfm fﬂﬁd @19 Sfbu Cglrcoﬁs@ing oROHL-BRS bSO RER Y, OM

t he gro 25 copsistin 0’-13 0) CH3 " and

o) S & BoiRRaRT -Sh-B0 CB RS D SN EDOREPENTIRG -S10)NR .

aroup. conm PRGOS R e DR TR SO R A AR

the ali pNE’EG(@)&QFNHGf&)I\H‘Iz, M%@Wf@ptﬁﬂ@}%ﬁbbﬁﬂﬂ@ﬁﬁﬁ% th from

20eCh) AT R AN R0 06 4 MB 630 NSRS i

- S( 0) 2NERH,,~BHY 2N(1J), 2NRENEIRH) &ili2NR® m%heleﬁi(w)lblhi?&ubs@&t@a NH12,
-C(0) N( ;@(%2 -C(0)R, -NHC(0)11, -NRC(0)122, -NHC(0)NH2, -NRC(O0)NH2,
#NRC( 0) -NHC(0) NHL12, -NRC(0)N(12)2, -NHC(0)N(11)2, WD

2007/ 002293PCT/ US2006/ 024313
[0048] In one embodiment of formulae Ia and Ib, the symbol R*™, at each occurence, is

independently selected from the group consisting of hydrogen, halogen, -OR’, -OC(O)R}, -

25 NRRE, -8R, R, -CN, -NO,, -CORY, -CONRRE, -C(O)R, -OC(O)NR'RE, -NREC(O)RY, -
NREC(O),R, -NRE-C(O)NR'RE, -S(O)R”, -S(O)R", -NRS(0),R", -S(0):NR'RE,
NRIS(ORNRRE, -X*0Rf, -X*NRRE, -%3SRE, -X2CN, -X°CORY, - CONR'RE, X*C(O)R’, -
X*NREC(O)RY, -X>NREC(Q);RY, -Y , -X*Y and -X>Na. The symbol Y is a five or six-
membered aryl, a five or six membered heteroaryl, or a three to eight membered

30 heterocycloalkyl ring, optionally substituted with from one to three substitutents selected
from the group consisﬁng of halogen, -ORf, -NR'RE, -R", -SR, -CN, -NO,, -COzR},
-CONRRE, -C(O)RY, -NREC(O)R”, -S(O)R”, -S(O1R”, -NRS(O);R" and -S(O):NRRE, X*is
independently C1.4 alkylene. The symbols R and R® are independently selected from
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-CO2H, -C2r, -NHCO212, -NRCO211, -CN, -N®2, -NH2, -NHR -NR) 2,
-N'eS(0) NH2 and -NR5(0) 2NI | RD, wherein each R is independently an

unsubstituted Cl .6 alkyl. 100591 In one preferred enbodi nent, in the
compounds WO PHOMYent i on havi ng the formula |b, when PEBUSI086/42431 50
is chloro, R2d is nethoxy, mis 0, ais N, cis N and b and d are

CH 5t h@dlro%@l galyln€y. aHaID&Ikthﬂr @genclodef Nanld eaéﬂﬁ“&*@%{deﬁéﬂﬁgﬂy selectled

nsubstituted 2-pyrimdinyl or unsubsti tuted 2-oxazol y

[ ooeglsd |f¥?nbﬁ?i8 BB cpysisting H%Gt:ﬁ q%‘@’#rtcl wﬂea‘gﬂe@é frb-5 Pplaatien. o’ﬁhqm&mwtwes
conmpoundg iRy hing, ko W@R“ & d?ﬁgnalllP ApRr ﬁfb@tltht}ég wiRORG {leet to ?r%esm ?rf y

integer ‘of from0 to 4. IS a substituen ependen

sel ect ede}ﬁ¢tﬁlrﬁ'@1héllwg‘momsﬂn@1§qf @y, @RDCD(EOQNHRP -OC{@¥(ROB) -8¥ ;SRC3- 6

B e I
L oM o, SR G0 L gy
gyg | bal @TRB @H%@m & N%Biqml\l INER%oN& SRONG )% ?PIICEQ)N;@OH RL
substit uepls, b@)ﬁR@tNﬂ@@' kY SRASH,RE UERD. fﬁﬂ)d_'mﬁb%(ihﬁ'e@g%% %ﬁﬁ%’er S

sel ected from the group “13consi St | 'ng o
- 0C( 0) NRd YR °S{GINERERVhereif (OIR is inB¢rBRRIIN an wiBTAiTed CH(AFANHR'

-5(0) 2N(Rn2, -NHS(0)21e, -NrS(0)212.%, -C(0)N112, -C(0)1\1111e,
- C( 0N I[ma9] - @6 Q‘)ol}?er embdikeal) ok e, mveﬁiﬁ&( @e]s;?dnboi waiﬁ:fc@lhm"@la andIbisa
ANR' C(0) NH2, 0) NHRi b, < NHC(0) NH 3m. NR'C(0) N(R') 2

“NHC( 0) N&Wﬁeéftﬂdﬁ tly selegtedfio %@m@nﬂsumf@m@am halpggn, -GRp,
V2, - Rk 1) 20 BCOMR AN AL SISl cach R

IS |ndependently an urtsu stltute R2 and
R2d ar e necsgtered igtsrdarsd emgsorlaﬁh@pm@ﬁﬂﬁﬁynbsmdémewwmﬁhﬂm sgeaenbfrom

" Cong, ReOm P et oo S5l MBI EoRE ey SEpiERIY) i 7

- )N((2 \Nl)SRg(Rb;@eHﬂMyl » adCATND) bR A tetralAAINARN) wddazinyX INEMI i), sMimidinyl,

300, 0) Pobi B w) Red riso aatierRly i‘?’stlmieﬁmﬂrf(@)l SERI0 thiee

- X2NR! Cls@) iRdekelosa NomiGh -
- XONH- g((sﬂ? 12) —ng}eec%aXZNl—l- éjc‘54 et N%gﬂalc%%o 136, ;?5 b)Y 3 1 JHeretn

- X2NI t* Sed) P Red R jinieppodentireclcaioddim hydoreen, Bﬁikyl @umh@pei}iﬁamd Cig

- NRAC( 0

NG Ohgdation ST SR MR e8I B 605 a0 AR SIS
C1. £030 haloRidyeamd Candy@eadkyl Byhaeid tkmlhplmtnc mdﬁpemfdtﬁ Ri/amidlhem eptiohaltym
hyd 1- h

Gt onarigie s B gian off L Bret-vnd Fus e el omnsinessn -be
ﬁonbl ne]?OW, tdRY, k@COﬂl)NH@Qe@C@IOWh@H:B , S0 R, J°S'(‘51’}ER°0'S(@)zli’t" 'ISOMTzﬁd ri % I
avi n (0 e r S rln e S 0
iris ?ndé@ﬂ\g‘é‘%frgio?&@a B@JSI( 4 ﬁ@ @ t1Q(8 NHRG1 . 8 a?/kyl,
Cl. 8hal 0@{09%1‘(51"){330@)),@01\@@(6 r@c@o K@m(t@)@q SNaP&yNE, aryl and

het er oar optionall further
Sub%si t VBLCE r-Hi%Q&QéNHB VR S sns SOLGEIROES, o ch0s oup

t o g - SR',
Cg?gl)sﬁzl %I( ngﬁkc o8 @%%?IIF\I’}@ wg)%ﬁ&o@,{z?ﬁw 0) 2Rn,
- NR' S( 0y DRAS(O)BHR’ l\meremclz o; stituted Gjalil) 2, - C(0) R', - NHC(0) 12,
-NRYQ(0) 12", - NHC(0) NH2, -NR'C(0) NH2, - NR' C( 0) NHR', - NHC( 0) NFI R'

NRI o(0) P050) 2 ,[n ardiCE Binbibdimpest of HRARVENHEIBRAR® groNpiCaTbeulseNRAGI Rlie,

0).2NHR",
vvher ein® S%?'f{\l%mlt%e 5’rﬁ'ﬂje%)élﬁé§rfg cf%yyélﬁﬁz}ﬁ(‘gb@%ﬁr?lﬁ Sflﬁct% E‘% gﬂfe EORy
\A?erég N chhsising Bﬂﬁ'ﬂ@d}ﬁ!@mﬂhm slaiErplﬁﬂhxagﬂf &Edﬁﬁﬁrﬁﬁlﬁn%l@pﬁfcﬂidﬂlyg Waﬁlgng
0 - ; acC 0 rin vertices a , an in:
f or mul aézqhéna'%aaﬂp ?@%@%ﬁa@npwa@aﬁe&eeﬂ toiean, Keramdh RoFidl ) . and

pyrimidinyl, pyrazinyl, pyrrolyl, pyridizinyl, pyrazolyl, imidazolyl, thiazolyl, oxazolyl,
isoxazalyl, isothiazolyl, triazolyl, tetrazolyl and oxadiazolyl, which is optionally substituted
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S(0) 2Rn, - NRFS(0)2Rh, -3(0)2NRI Ry, - NRTS(0)2Rh, - NRf S(0)2NRI Ry, - N3,
- X30R1, X300(0)R1 - X3NRLRg, - X3SR1, -X3CN, -X3NO2, - X3CORRI,

- X3CONR" ng cgo - X30C(0) NR'Rg, - X3NRgC(0) R1, X3NR 2
- X3NRCC( 0) NR2ZEEOMZAENH. o NH2) =NH, - X3NRhC( NH2) =NH, %BIN%

_X3NH C(NHRN) =11 TH, - 20 X3S(0) Rh, -X3S(0) 2Rn, - X3NR S( 0) 2Rh,
- X35( 0) #iiRfibingpne tohree x@begibunts XBNBendTitly S&Lenimb froi the g@up cmmumg of

Subst 1 AR PRERL Gt 1 oiRe TS Robam b inDinetiin RO

gr Oup Cgﬁ&h&tmd&gerﬁifen eﬁ@ﬁﬂfmﬁﬂe ouBbonSIS of HA.¢ allNOZ: M@y d
c(0)RL, -S(0)Rh, Sﬁ%%llhs NREEC0) 2R,

S( 0) 2 N%t ﬁg’ﬂoall@(h @éeac %er!@@depﬂ swlw}ez‘%fma ZRpSeaysRIRS) s dlkd: as
wher gi nce i&@oéﬁyl‘ %% 'd‘?ﬁ%?gé]fé@”fld Yerf3fel Qﬂueh{s%ﬂﬁehﬁ'vegﬁgﬁ' @1%%@&15{’ g

of Cl-4a | 'ene | ene an 4 al ' kynyl ene; d BY
is i ndeﬁﬂ&u:tbdrﬁohyths gtoap ceukidting ot bhedylopetdyl, mazﬁl}é,lﬁyuyhdmﬂl&aldmtzdal, bayd

ot - ¢ B e gy Spmey iR W ok ' PRFBENY he sae
nitr Ogeﬂld%ieﬁﬂénﬁt_’;l@elb@e@ﬂéfhl msagmyp ddasiktRe dfhﬂbg@lerolaﬂc arRRiEe, Loord, achinfe

or six- rrenbeggd rlg_%c avin romQ.to 2 additional 30 heteroatons as

ring nmerffeR R aH$: Sheprie Beand & ers cagle indencaderntiysaieetad fromdie
TR e T S P 1

al kenyl hét er oar
aryl oxynﬁipmdaﬂwblectm@mlthﬁ grbep eninsiptiregtdf €1 pakyli Onscyofoalkl an@ Ciz BY and

SRl B B AL A0 b s, Tl
- 0C( 0) NOR) 2n oth&GHspecBity is-aR( XL fronB(-0) 2R, - 802NH2, 8( 0) 2NH e,
- S(0) 2N( R) 2 N118( 0) or ) NRS( 0) 2W - C(0)NH2, -C(0)NHR -C(0)N(I e)2,

C( O)R h el iRy Nk, Jﬁ%&k&@d@m m Mrﬁgagla{\ﬁde
NI C(O) N( 1213) 5o c%o N( T % ., - NHCo2W
NI é ﬂrels selegted froqothe grmzconsm %ﬂ? 2 alogﬁpzsw)ma@dﬁ@aloalkyl
N eS(0
ano'ta ht(ar%égt%l mﬁﬁdﬁ?ﬁ%n;ﬁe %%%gégﬁn%oun avi ﬁbﬁﬁ%%ﬂ% eglq‘%engjﬁﬁ | b,
R is i ncdem{eﬂﬁﬂmﬂie)grwlcensmdlgfot m;mwmmmm FOCIONN(RT),, 34, 8RRy ,

Co00 - GO SRR s ABERE S OLR N IRD OWR STOR NP BB and

X1 S(0) 21eOmtig - e(@‘)mR"L COINR oy IO M@ R’ BMRADD)RY ~NHO(@)NH2,

algb. RS oy abve SRty SRR G i s of

each of _caii -Bb,IPuNSICOMENIRACD,RBLERNAD,Y- mgpmutﬁgzw INRﬂfsg@mene
to three nenbers sel ected fromthe g oup consistin

#0C( 0) NﬂﬂlbeR“@@)ﬁi)Im mrhigyein caclR’ is i s@mxﬂmsuhsg(@sdz%n alkySCENH2,

gg 8; ﬁm ain 1&?8%3%%%&%%% 81? s%jo‘:f 11\% &ﬁ%&g%yd%@ﬂ@gddﬂmmﬂy

- NHC( 0) hiHPther-iMRInDE, B Ni-reforsuRy o3 003)1 e giHEEMsNEREPE FNEBY, ON\NCR) 2,
- NHGE0) NeXBsé, oG58, aldHtiE,.

[0052] In yet another embodiment, the R substituent in formulae Ia and Ib is halogen, Cj_4
alkyl or Cy.4 haloalkyl.

[0053] In yet another embodiment, the R* moiety on the pyrazole ring in formulae Ia and
Ib is hydrogen, halogen, chloro, fluoro, bromo, oxazolyl, pyridyl, pyrimidinyl, oxadiazolyl,
30  thiazolyl, Cyg alkyl, Cs.¢ cycloalkyl or Cy.g haloalkyl or cyano.

{0054] In a certain embodiment of the invention, in the compounds having formulae Ia and

Ib, R% is a member independently selected from the group consisting of hydrogen, halogen,
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-NRmMCQ21e, -UN, -NO2, -N112,-N(Rnm) 2, -N eS(0)NH2 and - Nf eS(0) 2NHRm

wherein each |l e is independently an unsubstituted G _6 al kyl. The

substi tuentg, sP)I%@ R2' and R2d are each independently selected from

the group c it tmio?'?ﬁ3 of hydrogen hal ogen, cyano, 20 heP€Fgaat)d/024313
- NQ2, 0021e CONl eRd, -C(0)12. 8(0) Re S( 0) 21e, - C(NOR ) Rd,

- O NRe V)08, -NRARAACIONRS m)@k&mom S(AHR', - ew)m\rx’c(om,

Soconet SYBR PRI E S GNRAET R SOR CORRRy it

- X2NI eC(’_ﬁb)e bol WGt NIR yraddberedaN| ¥ E(NmAL=Menberd? Bbtedoa H‘!TE&I"E.NR&
- X2NH- O X2S(0 X25(0) 21e, - 25 X2NR S(0) 2Re.

- X28( 0) Blg itmporab o Te#?focydsr’%i(ol)ﬁnge%le@*rzﬂia@wd%lqmup couRSENDYD120 |
o4 0) e ShBEAN R B oo B AL Rt SR !

| e and Bwﬂwdnoﬁdapérrdmmyb ehw,eanﬁylmamlﬂr poendin@ll 4xadideplyl, Chg

o the SHideevL Pugh e eiar oot e o BPersgis Biom

to for msabdtitventdseltod- ﬁmmwprcbﬂasdﬂgwfﬂaogdhmmﬂ NRRE, arddtct:NOE@dh Rf
het er oat ons__as. ri ng_nenb and_each BY is |ndependently sel ected

from t hegRo ipndensadenily ﬁfde%?d feom Bydipasn Cr-clkBifarsdalo rel}w ar@éia@ cycloalkyl,
cyclal kyh earﬁﬁzfﬂh @irlﬂgﬁ%tientﬁ%eﬁct@é KXW aro é’dnsi@% <§Q’§1 Aol X o?n %ne ﬁ ach

of le, Rd and le 1s optio further S stltut

rhr ee nemdéns cxtéwé?estieuherm@wha@m@mm Risrbos/Rzaadsi omlbrrﬁmhe

@g oup ¢ os%%cg%ltﬂ Foflne F@@eﬁ%%@ %%ﬁ%%%é F‘”}S%gg% 85351{ OR®,

- NIVS( 0)-DLEQ)NKR D) OEIN(R YL, O3 HHSR,-S(MRA(-BIQDR"; SMNES, -S(OHNERO) e,

i H@ o) NPT T By Ry S S r%%%@ O OO o

NM@(O}N‘R@R"C DR AHEMIKBLONEEE20 P, Nﬂt"@(@mw m&amHR“l s
|ndependen I nsubstl tuted Cl.6 al k and erejn Vis
| ndependsi O RRR D L HHK ORIt Dhe Cor B obn MBS  oRR R, € N8gp1: 0
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i's indepen ently’se Frém K an romone to two o
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10 fromthe group consisting of hydrogen, hal ogen, -OR-Nag, -SRf,

-Rh, - CNﬂossNozrn a-cEfRRbnbediObRidRthe in@n)Rin ﬂle(ilﬁifnﬁc)dklﬂé B@«mg ﬂ&ﬂﬁﬂé@mﬁm
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e L T S O P

- X3S( 0) XNRfistgg of komomaemiwl @ nisolicyh é‘ngwmboluwl ipgrralidinylepipesidinyl,

R e S R

gr oup Ccmstﬂlaquyigmbﬂmtmlyb,gaenonaﬂ@mbshﬁmed\ﬁlﬂq fre1gRnd@A hree GORMRitehts selected
0 2 - NRf 211h,.
- 3(0) 2y B gse congmat Mrogea i R B RLRY 2N wie oSl g Re o
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ar
Y with from one to three members selected from the group consisting of -OH, ~OR”,

-OC(O)NHR®, -OC(O)N(R")z, -SH, -SR°, -S(O)R”, -S(0)2R°, -SO;NH,, ~5(0),NHR’,
-S(0):N(R)2, -NHS(C),R°, -NR’S(O)R’, -C(O)NHy, -C(O)NHR?, -C(OMN(R"),, -C(O)R®,
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25 al kyl, and aryl oxy-Cl-4 al kyl, or when attached to the sane
nitrogen atom can be combined with the nitrogen atomto forma five

or six-nmenmbered ring having fromO to 2 additional heteroatorns as
ring menbeWe208M822%ach Rh is |ndependently sel ected fr%ﬁi‘i’?&’?@“@?ﬁ%

consisting of Cl1.8 alk Cl- 8hal oal k cloal kyl, C2.8
al kleny| NT?Q(CQRal Wn@do))éar-vﬁc(ﬁmlém d&Rﬂ(O)I\éth I-NR%}(@)MHR INH@@@)NHR"d -
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-C(0)N. M2, - NHC(0) r, -Nr G(0) R, - NHO( 0) NH2, -NRC(O) NH2 - Nr C(0) NHr ,
- NHCE 0) [@Sﬂe In mﬂj(emmqﬁ;mento&m@men@@) in the @:@mmpdshm% fom\me Ia or Ib,
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al kyl . Sufloghaiealiyd) R"@éoﬁy&{&)@dﬁd“ it ORI SR ek SR and

-XI ORh, wherein the aliphatic portions of each of said

subd®i t prerns 1§ bydspmenen &b gikylu s isiandetegs fomd-2.r om one to t hr ee nmenbers
sel ected fromthe group consisting of-CH, -OR, -0C(0)NHRm

+0C(0) N{ﬂﬂﬁjlz In SidfheS¢Dh dAiment B ﬂ1)e2ﬂx%pt1er$ﬁ2¢dld@pumﬁ(0@fﬁfbﬂﬂhe IRmd Ib, the
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- “:g(( 8% N 2 Mfﬂm{ NINRECO KNSR, R, m@ﬁ@mnﬁmﬂfkﬁ)—m, and o
- NHRar | SR Whrrrgedti N@%@ﬂlmw@%@msekﬁm &pm %@ﬁumnﬁ@ﬂng

| ndgpe ngpﬂ{ehﬂ pidiA $RHdihHL Sz, @mbi&y onadTmlyB%m ;ﬁb&%ﬁ&ﬁr}w &H8 RM &
sel ected from group consistin hydr ogen,” hal ogen, cyano,
het er oapypptionpjiypsubstiiged :growmchgomi mmnswtmg@f Sti@}ﬂﬂwi Cz s haloalkyl
-3(0)21
o B ST AR e R I s e o M e
- X2CQ2r seleckdCGah tHeRploup KAGE DRI hyerQ@C(JOQ aﬂhjd Cr g)iﬂiﬂdﬁ]]l@( )Ry, ; cycloalkyl.
- X2NRdC( 0) 21e, - X2N 0 X2 BH- = X2NR6C( NH2) =NH,
- X2NH- B aRp T %%N@I&%%Sh %H i)‘ff% y} Cé )
- X219RN St tag ofﬁSﬂSnghZfl\mlo ahidro, KebiNd 1036 abiifo, HZH@,rwlaﬁ%d falabsiyl, t uent s

argg%each IJ}%% end ntlg E ﬁ)}led fr%n} t%@&ﬁﬁ;{&h%waﬁz (ﬁ@%@;ﬁ_ 2gj;jen,

s(0) ZWP&&@)%BCJSK%CH%(%)&CHZNH - X20Rh, -X2NTeRd, -0-X2Nad and
-NRd- X2 12h.” Each a substituent is |ndependently selected from

t he gr 0%@?&%&%@& %In&?%%m e 11288 I tie BuDBIAI having FormuBa o ON

Ib, the subscript m is 0 or 1; R?* is hydrogen, halogen or -CN ; R is selected from the group
25  consisting of F, Cl, Br, CN, NO,, -C0O,CHj, ~C(Q)CHj and -S(0).CHs; R* is selected from

the group consisting of -SR®, -O-X*-OR®, -X>-0OR", -R® and -OR"; and R* substituents is

selected from the group consisting of halogen, C;4 allyl and C 4 haloalkyl, wherein the

aliphatic portions of R® are optionally substituted with from one to three members selected
from the group consisting of -OH, -OR°, -OC(O)NHR”’, -OC(O)N(R"),, -SH, -SR’, -S(O)R®,
30 -S(O)R°, -SONH,, ~S(0):NHR", -S(O)2N®R),, -NHS(0);R’, -NR’S{0),R°, -C(O)NH;,
-C(O)NHR®, -C(O)N(R")z, ~C(O)R®, -NHC(O)R®, -NR°C(O)R®, -NHC(O)NH,,
“NR°C(O)NEH,, -NR°C(O)NHR®, -NHC(O)NHR?, -NR°C(O)N(R®),, -NHC(O)NR®)z,
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25 -0C(0)Nag, -NRgC(0)Rf, -NRgC(0)2Rh, -NRf-C(0)Nag, -S(0)Rn,
-S(0)2R , - NRfS(0)2Rh, -S(0)2NRfRg, - NRfS(0)2NRfRg, -X3ORI,

~ X3NR1128, WO@@@) _X3CN, - C(C=NORf)NRIRg, X3S0311f, - X3CRRf,

- X3CONRf Ry E)*)9 - X3NRgC(0) Rf, - X3NRgC(0) 2R, - BCT/USR46/0245@NG,
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S( 0) 2R, wheR?Sis0, 2Rhisaflbro, REO) 2NRbRY, mﬂiﬂl;‘ a\imr@ism 8ACH ant b8 CH,
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- N128( o%“éﬂﬁ“en mdepet‘ y sglgoted )ﬂPw&OHR EREFRgEOf A - ea@bpmhﬁwﬂm s, ,
NR@( 0) Belo WC(LQ) X! cﬁigﬁ %‘&U%Rﬂ anNRﬂ@aN%Ra' %&Qﬁﬁ“‘*ﬁq N% )
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i ndepend&atts -8E é‘éfﬁ%d ﬁ@mlﬂ%éz d?'%ﬁ@é%ng%ﬁ@@%ﬁ “H{BByen

hal ogeng @m’al (scb)N el x@*aLzlsmb(O)ﬁ% 2OYTHOFRK NHCS@

het er oc cloa {3)51?1 am no, 1yl ridy r|tn| di nyl,

oxazol @B%lléwl‘ﬁ CODRRS ofwcéﬁi @%‘F&D)N(R\ )2 nIéH@@)MRnhm

th i 1 t b
eri n@(yﬁré %)o?iﬁ{ Ii‘n ﬂé@ﬁ{ e@i@o d{g&%}%"N iriil gﬁqﬁer ex is

N. I n anot e ring’vertex
enbdti mAR"S(@ Mz rand @\m@fﬁ (t@szlR‘i’ smdrent each &(" 1amdtﬁrmdezmim ainmbstttutedi oe

whor el T TR SRR G SRS el Sp R g By v e e

enbodi ngoty cmhetlﬂgldfgy&iegwhalagenscfdno,t,heteeanﬁ ﬂ(BSBJMér-emﬂM‘a on ring

2not her GRS asRR SCeRe ke Uil ARt
hydr ogeng®>canorYr4, X (R&ayy=n eKQﬂEV)B@&)*?Wr -XPAQRYET HEXRY -xhcr@tﬁmo} han
hydr ogen., In an ther nbo verte& wherein

R3
e ke R R g DR 0 B R N ST el n
hydr ogemgnkro@pQrher - )?ﬂi?ﬁ%?@ﬁ%w}ﬁ b@N@“@@HY ?&EﬁﬁKJ@NHSC@lIH 51:1@1{"0' d are

each hydro en; and C1s Wherei p R34 ON 1 vertex c is

ot her tH& EAVH X286 DRA K HRbBGI- TR S(OhB’, rKIROIBRR G e¥° M, and ¢
are eacg) oL g\:'ﬁR Rgeﬂg\@gfglg Isf0 R E38 ), MRR? kP kB8 8P0RE NI

vert ex ’her t
KANRRY, -O-X*NR°R® and -NREX?CO,R®. Within each of R%, R% and R¥, X% is Cy4

30  alkylene and each R° and R® is independently selected from hydrogen, Cyz atkyl, Crs

haloalkyl, and Cs.¢ cycloalkyl. Optionally, R® and R when attached to the same nifrogen
atom can be combined with the nitrogen atom fo form a five or six-membered ring having

from 0 to 2 additional heteroatoms as ring members. The symbol R® is independently
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[0064] In yet another enbodi ment of the invention, the conpounds of
the invention having 5 formula Ib is represented by formulae [ b3 and
| bd: 0 or an N-oxide thereof; wherein R2' is |ndependentl

hal ogen, cY9r8P78P22% tro; R2d is sel ected from - SR% - 0- XGU/B§2006/024313
-X2-0R0,-OR ,CGRd -NR s(0)2r and -NRJC(0)RO; R2' is sel ected fromthe

g E:IC—)| g RI H(Z:ssbsieé fiomghogtofy cﬂsﬁl&é of @1, aLk@IJz]vbkgl_'eaH@lu-Qa s dybloaliyiR 2ok Mkenyl,

- e2 .an eac vertices a,
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to two @9fth §8kdné dtbred Alehibe@SeleSiedNro@ Mk @6@rdbnkidand §f -Ordepgndent | y
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et I ElQR G Rt iR COBRE ok SRR, ) 1

hy dr ogemH,ANHRE, SRE, RERIS(OVWEE, ghd rﬁ&@(@ﬂNHRngwhe%lﬁeaehq{w ot her than

hydrogen. |n another enbodiment, the ring vertex a is N s C(

wher ei ninfepsndeatly papnsylstitesd 614 Akod: s wherpih v h%/@fi@ilj‘éﬁ@nﬂé’r"ﬁéle%te%ﬁ@lfndhearé
h b and

oo ol aRish AR O, SR Ny £ TR Al e d"".”s ’
m her t feanulhglrand énis indspendentheselesieth @mnn?é nnd C(Ih 18, pidngonr ent wxtwa of sald
20 BT RO SL i LS DD B8 D b

i s l\l bgranglcathsiatire (ffﬁtgdirogyghmlg@em, ~GRig- @C(@Rmmfaf,,-smheR‘QL@N,Rsmzpn ring
vertex i

vert 1 oetOR eI R AR QR RaRE RREOSE FRAOTE s oNiEe o
R3aipn INHGINEHERK, NRS: POERY, NHRNHR™=NH, -S(O)R", - o

H, DR-dywr
2007/ 002293RPCTNG2006/,024313 0065 t th nb d
conpound©at’ Nl\ﬁsﬁodx?en‘csi(@hl\lﬁg@s ﬂﬁl%?) fémafgé)@)s}eqr{é:’gr%‘ge%i%ﬁ sby

rormil ascbR(oRY, HARR'RY; SUSRS R A, Rhrtof 20, IEHRERAA e 2
-X*OC(O)NRTRE, -X*NREC(O)R, XBNREC(O);_R*‘ SCNREC(ONRRE,
-X>NH-C(NH,)=NH, -X°NREC(NH,)=NH, -X*NH-C(NH,)=NR", -X*NH-C(NHR")=NH, -

20 XPS(OIRY, -X*S(O)RY, -X*NRS(O)R", -X°S(0);NRRS, -Y, -X*Yand -X°Na. The symbol ¥
is a five to ten-membered aryl, heteroaryl or heterocycloalkyl ring, optionally substituted with
from one to three substitutents selected from the group consisting of halogen, -ORE, NRRS,
R -SRY, -CN, -NO,, -CO.RE, -CONRRE, -C(O)RE, -NREC(O)RY, -S(O)R", -S(0)R", -
NRS(0),R", -S(0),NRRE, -X°0R, -X*NR'RE, -33NRS(0),R" and -X>S(0);NR'RE, and

25 wherein each X° is independently selected from the group consisting of C_4 alkylene, Co4
alkenylene and Cy4 alkynylene; each Rfand R&is independently selected from hydrogen, C.g
alkyl, Cighaloalkyl, Cs¢ cycloatkyl, Cpg alkenyl, Cp.5 alkynyl, aryl, heteroaryl, aryl-Cy-4
alkyl, and aryloxy-C;-a alkyl, or when attached to the same nitrogen atom can be combined
with the nitrogen atom to form a five or six-membered ring having from 0 to 2 additional

30 heteroatoms as ring members; and each R" is independently selected from the group
consisting of Cy5 alkyl, Cy-ghaloalkyl, Cs.¢ cycloalkyl, Cy g alkenyl, Co.g alkynyl, aryl,
heteroaryl, aryl-Ci~ alkcyl, and aryloxy-C-¢ alkyl, wherein the aliphatic portions of X, R, R#
and R® are optionally further substituted with from one to three members selected from the
group consisting of -OH, -OR®, -OC(O)NHR®, -OC(ON(R®),, -SH, -SR°, -S(0)R®, -S(O)R°,
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5 or an N-oxide thereof; wherein the synbol R2' is hal ogen, cyano or
nltro the synbol R2d is selected from-SR , -0-X2-0120, X2 ilk'

- %320 0) Re; each of ring vertlces a, b, c and IS
i ndependen VEOE ed from N and [ R3a), and from onePFyuﬁw"%méal d
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o e he B S nN R e - m%%&'&’i%a%%m%a RS sz@ngtex

ais q%@ﬁwﬁﬁ’ﬁﬁ!&&éﬁfﬁg xggag]m@ ¥Rk 08 Xyl :a&g:%@gm%drogen
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et hanone 2.
144- (4- Chl or o- 3- nethoxy phenyl) pi perazi n-1-y1]-2-pyrazol o[ 4, 3-b] pyri
di n- 2-yl et hanone

1- 4- ( 4- Ch1NP330MEhoxy - phenyl) pi per azi nThy11- 243- chl BfBUEAIPA2 LD
[ 3,4- 30Db] pyridin-2-yl)-ethanone 4.

144- (4- Guindho gRupretrssiivg phéli :PRYI-PE(QNIR"1-QADIRE Py rS52 081, F(@HW] pyr

s (2. CHPHRS SRR GITNER, YOI NSO RGOl bR o) oy
iZI[ 2 (14*Q€Y3];L)WHRS3X-{C]§??JN(‘RPH@@®{3}:@NHC(O)R; "NRHC(O)Rn -B{Hgl(o)gﬂaﬂ n-1-y1] - 2-
S raro) AR proé(fb N S RIRERY ShRAC TN, RACIR

L 145(-Golgrec R II‘;}HC%@‘ DR ALK, pbﬁ“ﬁ\i‘éz, AR LMk RV A alsto i 2

pyrazol0[3 | -'et handne.
2- ( 3- Aniand- hﬂi{“ﬁé@bNﬂBS Eadh]Hoys mdﬁpendenﬂg)m tndubist{idied B _palbyl2umfd wierdn F-isret

o i clebreSTE el opTER B0 pristng S O s sl Bogh ool of

3, 4- 10Bbinpyedtidéss; b, ydnd-dih fanane.Ja 448 b is 1ndependent1 selected from N and CR*),
1-[4-(4-Chl oro-2-f] uoro-5-net hoxy-phe era2|n1 yl]-2-

( 3- et h)ﬁp‘ﬁ) plgxzc@pg[tgvoépfmlgylpgapqm@ @&I) %? ﬁgqqgffqgnt 1% 1is m ependently selecte

1- [ 40( 4-sR] @k Grodp @Eﬁs‘fk’ﬁ}ig oPIRINYEEL 1RIdREE, 28RN -AcHd R 2NRYH=aZQ) 0 B, dxb] pyT
i di n-2-yl et hanon;s

%ﬁﬁ (1 4- CHPor-603R Wﬁmﬁ%ﬁéﬁlﬂ)qﬁ@%ﬁ ANREGOR2 -WRIADMR[-DIRA- b] pyr i
s (2 PRSNGSR M NS RO .
{LZZ?LO[S@E& , GOPRRY NRFS(@bzR&t—BwDWRg -NR_fS(Q)zRIﬁNR S(0), NRflig N, -XﬂlciR .

yrazol 0%‘1 ﬁé@éo]'%yﬁ{lﬁwﬁxﬁ1 %{%ﬁgﬁgﬂé écg%if )Qsc I\&@ﬁ? ﬂ( C(O)ﬁ{( g

1-[ 45(4- ﬁ% CONRRFeLOmFC yﬁ:)Nmﬂcl@@)“zﬂt LR YE{o)RRES; pyri di n- 2-yl - py

- et hanone

rliiolo[ 151(5 r|d|n1 !
(4- X DN TR &Wﬁyl—b%eﬁiéﬁ RONHY ENRS.XENHHE QR Y2y - pyr
azol o[ 3 ﬁs«ﬂkﬁykﬁ@(@};@ YENRGHBARONK’S(0),NRIRE, -¥, -X*Yand -X°N;. The symbol ¥
is a five to ten-membered aryl, heteroaryl or heterocycloalky! ring, optionally substituted with
from one to three substitutents selected from the group consisting of halogen, -ORf, -NR'R?,
20 -R" -8R -CN, -NOy, -CO.Rf, -CONR'RE, -C(O)RY, -NREC(O)R, -S(O)R", -S(O)R", -
NRS(0),R", -8(0):NRRE, -X*ORY, X*NRRZ, -X°NRS(0),R" and -X*S(0),NR'RE, and

wherein each X is independently selected from the group consisting of Cy¢ alkylene, Coy

s
I

alkenylene and C, 4 alkynylene and each Rf and R® is independently selected from hydrogen,
Cisalkyl, Ci.g haloalkyl, Cs.¢ cycloalkyl, Cy.g alkenyl, Cy g allcynyl, aryl, heteroaryl, aryl-Cy-4
25  alkyl, and aryloxy-Ci~4 alkyl, or when attached to the same nitrogen atom can be combined
with the nitrogen atom to form a five or six-membered ting having from 0 to 2 additional
heteroatoms as ting members, and each R" is independently selected from the group
cousisting of Cy.g alkyl, Cy-3 haloalkyl, C;.¢ cycloalkyl, Cog alkenyl, Cy.g alkynyl, aryl,
heteroaryl, aryl-Cy-4 alkyl, and aryloxy-Cy-4 alkyl, wherein the aliphatic portions of X°, RY, RE
30  and R" are optionally further substituted with from one to three members selected from the
group consisting of ~OH, -OR®, -OC(O)NHR®, -OC(Q)N(R’),, -SH, -SR”, -S(O)R®, -S(O),R",
-SO;NH;, -S(0)2NHR®, -5(0)z2N(R")z, -NHS(0);R”, -NR°S(0)2R®, ~C(O)NH,, -C(O)NHR’,
-C(O)N(R®),, -C(O)R®, -NHC(O)R®, -NR°C(O)R®, -NHC(O)NH;, -NR°C(O)NH,,
-NR°C(O)NHR®, -NHC(O)NHRS, - R"C(O)N(R“)g, NHC(ON(R?),, -CO:H, -COR®,
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2517.

1 [4 (4-Cnl oro- 2 f | uor o- 5- met hoxy- pheny1l) - pi perazi n-1-y1] - 2- pyrazol of
4- b] pyri di n- | - et hanone. 18.

1 [ 4- (4- CHWQF@”@”ZFhoro 5- nDthoxy pheny1) - pi per azi n- 1- Y4VISEMNREIY) of

3,4-b] pyridi n2-yl - et hanone.

144- ( 4- ENHEPR - CRHR Y- §Neﬁ\;@z) Nl ANHERS, AN o1 INRES(@N dugll - pyr azol of

3,4- b
1-[ 4- (L%"S@b@ﬁ?ﬁé‘%}ﬁ%@ﬁg eny 1%9%1?38&5% Xl 1-y1]-2-(3-oxazol - 2-yl - pyr

‘1‘22' ?53&958 ]P Eﬂh@ ﬁ‘o%??él %%sﬁ§a§m%§éP@ﬁVﬁnwow1q copanoyndy higing fsymikdel of

3, 4- b] Ry, Eﬁcﬁﬁlls‘/&]f)ubﬁitﬁ@i@% dently selected from th
144- (4- Chl oro-2-fluoro nmet oe>I<l r\}/se ece_ ?nrlmtehgrlouppcogsmtm% Cllgalﬁd 2- (

3- oxazol& Ehalwk}ihﬁsazmﬂ@f{l@ymﬂﬂzﬁyrﬁcﬁ?%i KIJOR nah SROR?, wherein 28
éﬁﬁ_ (251 Pﬁ axﬁx@%o@%%o‘%@%ﬁ%%uﬂ% RNt %s'orﬁhona\ﬁy]sugstx%ecf‘ w&é g[)m one ?o] pyri
_16_[4-|(4{}@bdmembeas geidcted yonpine pychp conspeing af «OH,~PRI™; DE0)EERFY[ 3, 4- €] pyr
I dl Nn-

T IR Vi S S %&%nm%péﬁ%w SONER™,
1- yl] 2- ms@%@mﬂs @gm” LEIOY 5 XN [@ﬂ ) &gy, cor™, ~NHC(ﬂ)R

4- Chl oro | uoro hen I-p| ‘per azi h-

R T A e TR S I L R

3 pyt 1 i R BRGNS, BNRACBA -y,

144- ( 4- ENHar-NHB" (RO y-NRTSHO N Hzind eNRZ2$(0):NYRT, whel(dn sh®A is pyr azolo]

144 (4 CHEbgenDion e Gnh R s RUE g obstvuenn el B the Eop 1. -

3- et hy Icmsisﬁﬁg)aﬂ{yarofgmb]}saw’gbﬂ lcgaanb Nelaro@ylhampec@&‘“' -CONR"Rd -C(O)R’, -

22ol5 . OB adame: 19, LRERE-HRESS R vl Y, eaorors

SCCENRVY=NY, -XIN(VICRS)=NV, -X*NR°RY, -X28R?, -X2CN, -X*NO,, -X*CO,R’,
“X2CONRRY, -X2C(O)R®, -X2OC(O)NRRY, -X2NRUC(O)R, ~XNRIC(O),R®, |
“XENRC(OINRRY, ~X*NH-C(NH,)=NH, -X*NR°C(NH,)=NH, -X*NH-C(NH)=NR®,
XANH-CNHR)=NH, -X*S(O)R®, -X*S(ORR®, - X NR°S(O)R®, -X?S(0),NR°R® and -X?N;.

20  The R* and R* substituents are each independently selected from the group consisting of
halogen, -OR®, -SR®, -R°, -CN, -NO,, -CO:R®, -C{O)R®, -NRIC(O)R®, -NRUC(O),R®, -
S(O)%RS, -S(0),NRRY, -X20R®, -0-X20R®, -XINRRY, -O-XNRR? and -NR-X2CO,R,
Each R* substituent is independently selected from the group consisting of hydrogen,

~ halogen, -OR’, -OC(O)R’, -NR'RS, -SR’, -R", -CN, -NOy, -CO:R’, -CONR'RE, -C(O)R’,

25  -OC(OYNR'RE, -NREC(O)RE, -NREC(0),RP, -NRE-C(OINRIRE, -S(O)R™, -S(O),RE, -
NR'S(O),R?, -8(0),NRR?, -NRS(0),NRRS, -X20RE, -X*NR'R?, -X3SRY, -X°CN,
-C(C=NORHNRRE, X*SO3Rf, -X*CO.R’, -X*CONRRE, -X3C(O)R], -X*NREC(O)R’, -
XBNRgC(O)th, <Y, -X%Y, -X%Ns, wherein Y is selected from the group consisting of a five or

six-membered aryl ring, a five or six-membered heteroaryl ring and three to eight membered

2-(3

30 heterocycloalkyl ring, wherein said Y group is optionally substituted with from one to three
substitutents selected from the group consisting of halogen, ~ORf, -N'Rng, -Rh, ~SRf, -CN, -
NO;,, -CORY, -CONR'RE, -C(O)R?, -NREC(OIRY, -S(O)RY, -S(O),R”, -NRS(O)R" and
-S{0);NR'RE, and wherein each X° is independently Cy, alkylene, and each R and R¥is

25



2531. 1-

{244- (4- Chl or o- 3. net hoxy- phenyl) - pi perazi n-1-y11- 2-oxo-ethyl | -1 H- pyra
zol o[ 3, 4- Npyridine-3-carbonitrile 32.

1-[ 4- (4- ChWgr 987002298 hoxy- phenyl) - pi per azi n- 1-y1] - 2- ( pyrazwsnpdy2431B] py
ridin-1-yl-2- oxide)-ethanone 33.

144- (4- Gademdelynelestek ftor hedydon, O pakAZCN-hEloplklt dhd(GeregtioatkyPMdaAEM Of

2 (- (o Rl ieegenioty selselra g s piomp GRAsisPRORCyrelorb. Gua hieeligh g S azol o

[ 3, 4-  DLRYSaiidi Retdref-dhe &l et X2, RE RE and R is optionall
144 (4- Cﬁyc??g'HS met h ofy}%%eng%u DI per azi na-y1] i optiona ¥ﬁhoefS#PSt1mt

r azolo[ @ithifiop] Wrt'b three-mengtiers sstekted Gl BE group conswtmg of -OH, -OR”

L 5 SOt AP TSN SR St 1) 2

1- é4 (411 SEODMR°)§=NHS®)X&° HVRISYA) RN -O@)NEL N-CIOMNIR 2 -C@NazY,L oC@)R°, ] py
ridin-

0

143 (4. RGOS A SRS AR o ot g chopyEm AN
144-(4(:1] %ﬁi‘gﬁgﬁg@%ﬁ%%ﬁﬁﬁ %ﬁp‘ecr%% nNH%/O N(R 4CPZ%I6 pyr azo1 o[ 3,
4- ] pyr iz SNHRY,- E(R]éndﬁ%"Si@M{z and ~NR°S(0);NHR’, wherein each R® is

144 pyr%‘L’%nﬁin%rﬁ%g%%tgﬁg%%mﬁl perazi n-1-y13-2-(4-iodo-pyrazol o[ 3,
gyggzgﬁé@a el e Pheny L Bl PEragl L YLl 2 4 et haneeyl T ony!
2-(3- Azmﬁ%t[bygmpﬁég@@glb?[fmagﬂlrmgw. 1- 34) - 144- (4-chl or o- 3- net hoxy-
phenyl) - 10pi perazi n- 1-ylFet hanone 43

(1.-{244-(4-Chl oro- 3- et hoxy- pheayl) - pi per azi n- 1-y11- 2- oxo- q,{aglyl} 111

- pyrazol o[ 3, 4-b] pyri di no3 ygi nmet hanesul foni c acid {54
144- (4- Chl or o- 3- et hoxy- 1)\-pi perazi n-1-y1]-2- (SJJC\/WO yrazol o(
ex45.9 and

3,4- b]pyridin-1-yl)y-etha n

Zf
144- (4- Chl Pr‘@?‘d\%@: oxy- pheny]a)\é)p? perazi p2dl- -1\2\/(,& chI or ""B’W azol of

3,4- dlpyrimd - A- et hanone 4
1-[ 4- (4- Chl oo™ t hoxy- phenyl) - pi per azigae ]-2-(4- chI or o- pyrazol o
[3,4- d]pyrimdin- 1-y11)b1 et hanone 2

15  or an N-oxide thereof: wherein R% ig halogen, cyano or nitro; the symbol R™ is selected from
-8R, -0-X2-0R?®, -X*-0R", -R®, -OR® and -NRC(O)R®; each of ring vertices a, b, ¢ and d is
independently selected from N and C(R*®), and from one to two of said ring vertices is N; and

o each R* is independently selected from the group consisting of hydrogen, halogen, Cig alkyl,
C 1 haloalkyl, Cs.6 cycloalkyl, Cs. heterocycloalkyl, -S(O);R®, amino, phenyl, pyridyl,

20 pyrimidinyl, oxazolyl, oxadiazolyl, isoxazolyl and thiazolyl. In one embodiment, the ring
vertex a is N. In another embodiment, the ring vertex b is N. In another embodiment, the
ring vertex ¢ is N. In another embodiment, the ring vertex d is N, In yet another
embodiment, the ring vertices a and ¢ are each N; b is hydrogen; and d is C(R™), wherein R*®
on ring vertex d is other than hydrogen. In another embodiment, the ring vertex a is N; b is

25  C{R*™) wherein R’ on ring vertex b is other than hydro gen; and ¢ and d are each hydrogeﬁ.

In another embodiment, the ring vertex a is N; b and ¢ are each hydrogen; and d is C(Rg“),
wherein R* on ring vertex d is other than hydrogen. In another embodiment, the ring vertex
a is C(R™), wherein R* on ring vertex a is other than hydrogen; b is N; ¢ and d are each

hydrogen. In another embodiment, the ring vertex a is N; b and d are each hydrogen; and ¢ is
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47.

1- 14- (4- Cnhl or o- 3- et hoxy- pheny1l) - pi perazi n-1-y1] - 2-(4- nmet hoxy- pyrazol
o[ 3,4- d] %rlmdln 1-y1l) - et hanone 48.

1- [ 4- (4- ChIPGrBY89%23%¢ hoxy- pheny1) - pi per azi n- 1- y1] - 2- ( 6 PEHUEHBYBYHAZ ol
o[ 3,4- b] l‘yrl di n-2-y1) - et hanone 549.

144- ( 4- ézmhe&imﬁf%mrylgpfbﬂwcﬂz)soﬂlepﬁmhydnegmyMm&t&e@eﬁbb&ﬁa@n@ﬂﬁé@ﬁ@' o[
3, 4- b]‘p%rldlnl%é%?z\h d ¢

2 (- Aoty Prafo past TS ke ape s COR*Dawhielnih P ing e by phen
yl) - pidaes @ahRydioyebket hanone 51. 2-(6-Am no-pyrazol o

[ 3, 4-Db] pyri di n-1-y1)-144-(4-chl or o- 3- net hoxy- phenyl) - '

10pi perja#d . .
2-(7- Az[| do pyr %ﬁ t?% %-o pyr %fﬂlelfve on’lﬂliﬁm?%founﬁ‘qf %f}ﬂéegw?%{oﬁ&vg%hen
y1) 5 pifpmmazibns ﬂﬁpydsente}i!b}afommsm andIb

2- (7- Am no- pyrazol o[ 3, 4-c] pyri di n-1-y1) - 144- (4- chl or o- 3- met hoxy- pheny
1)- piperazin-1-yli-ethanone 1554.

1-[4-(4-Chloro- 3- net hoxy- phenyl) - pi p6razi n-1-yl1] - 2- (3-oxazol - 2-y1- pyr
azolo[ 3, 4- b] pyridin-2-yl)-ethanone 55.

2- (5- Am no- 3- net hyl - pyrazol of 3RF 1Apyri din-1-y1)-1-[ 4- (4- chR¥r o- 3- net

hoxypheny1) - pi pera. zi n-B-yl } hanone 56. O N=
1- 14- (4- Chl oro- 3-ne P& g pi perazin-1-yl ()é\nnﬁh C;S nitro-
pyrazol of 3, ézd , Obi gyridin-1-yi) - gt hanone_j5

2= ( 3- Ani no- yi ,v razol o[%‘lsz b] pyr i oﬁn@ﬁ‘)‘\ﬁéﬁam cah“*fbc’)ro 3- net

hoxyphenyl) Q n 1-yl]-ethanono 58
1-[4-(4- Cli Ror o- 2 ‘Uor o- 5- met hoxy- phenwf? nﬂ?ﬁyl pi perazin-1-yl]-2

-(3- [1, 2, 4] oxadi azol3-yl - pyrazol o[ 3, 4- b] pyri di n-ip?y1) - et hanone
; 559.

1-{ 244-dr4n 00O dredR WA Y I@hﬁﬁﬁ&p&idéﬁﬂl}a@dld'geﬁ ay&:la@mﬁef@ 7O A¥bieatblt hydr

| b di b
ik e R BN sy el 8 s s YRS SR i azol

- 3- VI PykeRaRh bi-s BhAY Edrdistind 68 b1, B RA0EHR e, -CONH,, CN, oxazoly,
-CHoNHa, -CHNHMe, ~CHyNMe; and ~-CH=N-OH; each of ring vertices a, b, ¢ and d is
independently selected from N and C(R*), and from one to two of said ring vertices is N and

5  each R*is independently selected from the group consisting of hydrogen, halogen, C.¢ alkyl,
C1.¢ haloalkyl, Cs.4 cycloalkyl, Cs.¢ heterocycloalkyl, -S(O%R", amino, phenyl, pyridyl,
pyrimidinyl, oxazolyl, oxadiazolyl, isoxazolyl and thiazolyl. In one embodiment the ring
vertex ais N. In another embodiment the ring vertex b is N. In another embodiment the ring
vertex ¢ is N. In another embodiment the ring vertex d is N. In yet another embodiment, the

0 ring vertices a and ¢ are each N; b is hydrogen; and d is C(R), wherein R* on ring vertex d
is other than hydrogen. In another embodiment, the ring vertex a is N; b is C(R>*) wherein
R on ring vertex b is other than hydrogen; and ¢ and d are each hydrogen. In another
embodiment, the ring vertex a is N; b and ¢ are each hydrogen; and d is C(R*), wherein R®
on ring vertex d is other than hydrogen. In another embodiment, the ring vertex a is CR™),

;5 wherein R> on ring vertex a is other than hydrogen; b is N; ¢ and d ate each hydrogen. In
another embodiment, the ring vertex a is N b and d are each hydrogen; and ¢ is C(R*);
wherein R* on ring vertex ¢ is other than hydrogen. In another embodiment, the ring vertices
a and ¢ are each N; b is hydrogen; and d is C(R”), wherein R on ring vertex d is other than

hydrogen.
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61.

1-[ 4- (4- Chl or o- 3- et hoxy- phenyl) - pi perazin-1-y11-2-[3-(5-nmethyl -[ 1, 2,
4] oxadi azol 3-yl) - pyrazol o[ 3, 4-b] pyri di n-1-yl ket hanone 62. N-(1-

(244- ( 4- ChORIEFEPhoxy- phenyl) - pi per azi n- 1- y11- 2- oxo- eChyEloedd4313
pyra20|o[3 4 b] pyri di n-6-y1l) - acet am de 563.

144- (4-f zetr@bih@i(é&n@&%é’&)m@bd?ﬁﬁo%ﬁdsfbf%}ie\ﬁi‘&en%ﬁ nhRAS AR /N -
pyrazolo[3 4 bl pyridin-1-yl).-ethanone

2-( 3- Arreprevaated oryrdgedroftda’a- b] pyri di n-1 - y1) - 1- [ 4- (4- chl or o- 3- et hox

y- phenyl) - pi perazin-1-yl]-ethanone 65.

144- (4- Chl or o- 3- net hoxy- phenylp=pi per azi n-1 -y1] - 2- (3 i odo- py=@zol of 3,
4-Db] pyridin- 101- yl) et Hanofh&e\66,b N= ,b
1(4(4Ch|or02f -phfi}ynznet Preal
-y1]-2-(3- |@g0p ra 3 4 b] yrldln y%ﬁ eth £ﬂ§*67. s

144- ( 4- Chloro o 5- met xy pheny 1)%pi e 1] - 21 3- oxazol -
2- yIpyrazoIqL b] pyridin-1-yl)- ethanone 068] Another famly of
speci fi c coffpouhds of particul ar i nt er e}* ing fornulae la and Ib

consi sts of compoungg, pharnaceutlcally acceptable sglts, hydrates or
N- oxi des thereof as set forth in TRg 2, Preparation of Cbnpogpds
[ 00691 wgnpr-exifelbgreph vehseeiniha syhieal Rods balogarheyase apuitimthe aymbol R

i nter he £58Rt v20picNYe @ d o f
i 1 Bl S SR R R xR RO E AR DO RO Al ©
éI»I | ust rtatcanadvand@ieyd&mﬂymbétmﬂﬁoxﬁwaridr(éRﬁb epdfrat ol tofweofisaidivagy of

) O e e R e B T B SRRl o
the r erﬂamgemtﬁ 20yl ang hmam@aéﬁmﬂ@) Rk hetemoycﬁ@dngm ABb),RY, BRNKET t eX
an

(vertices) with nitrogen aton(s); non- |nterferr|ng

O el AR ST BVPOT RIS 1 roadiRgolst, el A n B 1

0070 n I m
975 St g oo A i

embodiment the ring vertex ¢ is N. In another embodiment the ring vertex d is N. In another
embodiment, the ring vertex a is N; b and d are each hydrogen; and ¢ is C(R*) wherein R* is
other than hydrogen. In another embodiment, the ring vertex a is C(R™), wherein R* on ring

l5  vertex ais other than hydrogen; b is N; and ¢ and d are each hydrogen. In another |
embodiment, the ring vertex a is N; b and ¢ are each hydrogen; and d is C(R*®) wherein R*
on ring vertex d is other than hydrogen. In another embodiment, the ring vertex a is C(R™),
wherein R* on ring vertex a is other than hydrogen; b and ¢ are each hydrogen; and dis N.
In another embodiment, the ring vertex a is C(R*®), wherein R* on ring vertex a is other than

20 hydrogen; b and d are each N; and ¢ is hydrogen. In another embodiment, the ring vertices a
and b are each hydrogen; ¢ is C(R™), wherein R* on ring vertex ¢ is other than hydrogen; and
disN.

[0066] In yet another embodiment, the compounds of the invention having formula Ia is

represented by formula Ia® and Ia*:

A 5
RZC‘@[N\) R®  ang RY N\/l\CH R?3a
3
25 R?¢ R2a G : :R?_a
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WO 2007/ 002293PCT/ 1182006/ 024313 0 Rs hydrazi ne , Schene 1B 5
[0071] Schene 1B shows the synthesis of azai ndazol e derivatives from
hal ocyanopyridines. NH2 Schene IC [0072] Schene | C shows the
synt hesi s g‘fo HOUPRH3z0l e derivatives from ani no- net hyl PEEHSRUFAE313
Scheme I D [0073] Schema3 | D shows the reaction of azai ndazol e
derivatives with an a-lwal oacetate or a-hal oaecetani d&& R Schene |E

or an N-oxide thereof; wherein R*® is halogen, cyano or nitro; R* is selected from ~SR®,
-0-X*-OR’, -X*-OR", -R®, -OR® and -NRU*C(O)R®; R is selected from the group consisting of
5 F,Cl, Br, 1, -CO:Me, -CONH,, CN, oxazolyl, -CH,NH,, -CH;NHMe, and -CHsNMes; each
of ring vertices a, b, ¢ and d is independently selected from N and G(R*), and from one to
two of said ring vertices is N; and each R* is independently selected from the group
consisting of hydrogen, halogen, Cy alkyl, Ci.s haloalkyl, Cs. cycloalkyl, Ci
heterocycloalkyl, —S(O)th, amino, phenyl, pyridyl, pyrimidinyl, oxazolyl, oxadiazolyl,
10 isoxazolyl and thiazolyl. In one embodiment, the ring vertex a is N. In another embodiment
the ring vertex b is N. In another embodiment the ring vertex ¢ is N. In another embodiment,
(0 the ring vertex d is N. In another embodiment, the ring vertex a is C(R*®), wherein R*® on
| ring vertex a is other than hydrogen; b is N; and ¢ and d are each hydrogen. In another
erabodiment, the ring vertex a is N; b and ¢ are each hydrogen; and d is C(R*®) wherein R®
15  onring vertex d is other than hydrogen. In another embodiment, the ring vertex a is CR™,
wherein R™ on ring vertex a is other than hydrogen; b and ¢ are each hydrogen; and d is N.
In another embodiment, the ring vertex a is C(RB“}, wherein R* on Ting vertex a ig other than
hydrogen; b and d are each N; and ¢ is hydrogen. In another embodiment, the ring vertices a
and b are each hydrogen; ¢ is C(R™), wherein R on ring vertex c is other than hydrogen; and
20 disN.

[0067] A family of specific compound of particular interest having formulae la and Ib
consists of compounds, pharmaceutically acceptable salts, hydrates or N-oxides thereof, as
- set forth in Table 1.

Table

25 1. 1-[4~(4-Chloro-3-methoxy-phenyl)-piperazin-1-yI]-2-pyrazolo[4,3-blpyridin-1-yi-

ethanone

2. 1-{4-(4-Chloro-3-methoxy-phenyl)-piperazin-1-yl]-2-pyrazolo{4,3-blpyridin-2-yl-

ethanone

3. 1-[4-(4-Chloro-3-methoxy~phenyl)-piperazin-1-yl]-2-(3-chloro-pyrazolo[3.4-
30 blpyridin-2-yl)-ethanone

4. 1-[4-(4-Chloro-3-methoxy-phenyl)-piperazin-1-yl}-2-(pyrazolo[3,4-blpyrazin-1-yl-7-

oxide)-ethanone



[0074] Schene | E shows the reaction of azaindazole derivatives with
an el ectrophilic hal ogen source (X+). 20Schene 1F WO
2007/ 002293PCT1US20061024313 [0075) Schene I F shows a netal -assi sted

coupl i ng r®aERI7EM2SY a hal o- azai ndazol e derivative. SREHRIOE2H13
[0076] Schenme | G shows a netal -assisted am nation reaction of a

hal o- azai ngjaz .%-ggrowa&ﬂm;;y.ph&w)%iﬁmm1~y1}_bﬁ{p€%}-a°z@1|o[d>&-91py}°a9iﬁl1-%/131

Schenme 111 [0077] Scheme 1H Shows the am nation of an azaindazo
derivative. Oxide)-ethanone

6. 1-[4-(4-Chloro-2-fluoro-5-methoxy-phenyl)-2-methyl-piperazin-1-yl]-2-pyrazolo]3,4-
bipyndin-i-yl-ethanone.

5 7. 1-[4~(4-Chloro-2-fluore- S-methoxy-phenyl)-2-methyl-piperazin-1-yl]-2-pyrazolo[3,4-
blpyridin-2-yl-ethanone.

8. 2-(3-Amino-pyrazolo[3,4-bipyridin-1-y1)-1-[4-(4-chloro-2-fluoro-5-methoxy-phenyl)-
2-methyl-piperazin-1-yl]-ethanone. '

9. 1-[4-(4-Chloro-3-methoxy-phenyl)-piperazin- 1-yl}-2-(3-chloro-pyrazolo[3,4-

e,
¥ *

10 blpyridin-1-yl)-ethanone.

10. 1-[4-(4-Chloro-2~fluoro-5-methoxy-phenyl)-2-methyl-piperazin-1-yl]-2-(3-methyl-
pyrazolo[3,4-b]pyridin-1-yl)-ethanone.

11. 1-[4-(4-Chloro-3-methoxy-phenyl)-piperazin-1-yl}-2-pyrazolo{3 4-blpyridin-2-y1-

ethanone.

15 12. 1-[4-(4-Chloro-3-methoxy-phenyl)-piperazin-1-yl]-2-pyrazolo{ 3,4-blpyridin-1-yi-

ethanone.

13. 1-[4-(4-Chloro-2-fluoro-5-methoxy-phenyl)-2-methyl-piperazin-1-ylj-2-pyrazolo[ 4,3-
clpyridin-1-yl-ethanone.

14. 1-{4-(4-Chloro-2-fluoro-5-methoxy-phenyl)-2-methyl-piperazin-1-yl]-2-pyrazolo[ 3,4~
20 clpyridin-2-yl-ethanone.

15. 1-[4-(4-Chloro-3-methoxy-phenyl)-piperazin-1-y1]-2-(3-pyridin-2-yl-pyrazolo[3,4-
blpyridin-1-yl)-ethanone.

16. 1-[4-{4-Chloro-3-methoxy-phenyl)-piperazin-1-yl]-2-(3-thiazol-2-yl-pyrazolo{3,4-
b]pyridin-1-y1)-ethanone.

25 17. 1-[4~(4-Chloro-2-fluoro~5-methoxy-phenyl)-piperazin-1-yl)-2-pyrazolo[3,4-b]pyridin-

1-yl-ethanone.

18. 1-[4-(4-Chloro-2-fluoro-5S-methoxy-phenyl)-piperazin-1-yl]-2-pyrazolo{3,4-blpyridin-
2-yl-ethanone, ‘
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derivative. N N 1;29;\/CPBA 2) Nu)-!; PhCOC

N 1) MCPBA 2) TaCl, py 3) ethanol am ne NH2 RjiN 10 Schene 11

[ 00781 Schene |11 shows the funetionalization of an azai ndazol e

(10

15

PN

20

25
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19. 1-{4-(4-Chloro-3-methoxy-phenyl)-piperazin-1-y1]-2-(3-methyl-pyrazolo[3,4-
b]pyridin-1-yl)-ethanone.

20. 1-[4-(4-Chloro-3-methoxy-phenyl)-piperazin-1-yl]-2-(3-oxazol-2-yl-pyrazoio[3,4-
blpyridin-1-yi)-ethanone,

21. 1-[4-(4-Ch10r0~3-mefhoxy—phenyl)-piperazin- 1-y1]-2-(3-fluoro-pyrazolo[3,4-
blpyridin-1-yl}-ethanone,

22. 1-[4-(4-Chloro-2-fluoro-5-methoxy-phenyl)-2-methyl-piperazin-1-y1]-2-(3-oxazol-2-
yl-pyrazolo[3,4-b]pyridin-1-yl)-ethanone

23. 1-[4-(4-Chloro-3-methoxy-phenyl)-piperazin-1-ylj-2-pyrazolo[3,4-clpyridin-2-yl-
ethanone

24, 1-[4-(4-Chloro-3-methoxy-phenyl)-piperazin-1-yl]-2-pyrazolo[3,4-c]pyridin-1-yl-
ethanone

25. 1-[4-(4-Chloro-2-fluoro-5-methoxy-phenyl)-piperazin-1-yi]-2~-pyrazolo[3,4-b]pyridin-

1-yl-ethanone

26. 1-[4-(4-Chloro-2-fluoro-3-methoxy-phenyl)-2-methyl-piperazin-1-y13-2-(3-thiazol-2-
yl-pyrazolo[3,4-b]pyridin-1-yl)-sthanone

27. 1-[4-(4-Chloro-2-fluoro-5-methoxy-phenyl)-2-methyl-piperazin-1-y1}-2-(3-pyridin-2-
yi-pyrazolo[3,4-b]pyridin-1-yl)-ethanone

28. 1-[4-(4-Chloro-3-methoxy-phenyl)-piperazin-1-yl)-2-(3-methyl-pyrazolo[3,4-
b]pyridin-1-yl)-ethanone

29. 1-{4-(4-Chloro-2-fluoro-5-methoxy-phenyl)-2-methyl-piperazin-1-y1]-2-(3-methyl-
pyrazolo]3,4-b]pyridin-1-yl)-ethanone

30. 1-[4-(4-Chloro-3-methoxy-phenyl)-piperazin-1-yl]-2-(3-thiazol-2~yl-pyrazolo[3,4-
b]pyridin-1-yl)-ethanone

31. 1-{2-[4-(4-Chloro-3-methoxy-phenyl)-piperazin-1-yl}-2-oxo-ethyl }-1H-pyrazolo[3,4-
blpyridine-3-carbonitrile

32. 1-[4-(4-Chloro-3-methoxy-phenyl)-piperazin-1-y1]-2-(pyrazolo[ 3,4-bpyridin-1-yl-2-

oxide)-ethanone
LY
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Scheme 1J 15 [0079] Scheme IS shows the synthesis of a
pyrazol opyrazi ne derivative. H2N,-( | \, Nglyoxal H2ZN WO

2007/ 002293PCT/ 1 JS2006/ 024313 Schene 11( 10080]
synt hesi s

B30l opyri ni di ne derivati ve. 5Sche e TUR290@erdp

Schenme IL shows the synthesis of a pyrazol opyrim dine derivative,
- MeS NH2B8.GN 4RG3 -methoxy-phenyl)-piperazin-1-yl]-2-(6-methyl-pyrazolo[ 3 4-

10

15

b]pyridin-1-yl)-ethanone

34. 1-{4-(4-Chloro-3-methoxy-phenyl)-piperazin-1-y1}-2-(6-methyl-pyrazolof3,4-
blpyridin-2-yl)-ethanone

35. 1-[4-(4-Chloro-3-methoxy-phenyl)-piperazin-1-y1]-2-(3-morpholin-4-yl-pyrazolof3,4-
b]pyridin-1-yl)-ethanone :

36. 1-{4-(4-Chloro-2-fluoro-S-methoxy-phenyl)-2-methyl-piperazin-1-yl]-2-pyrazolo[3,4-
¢pyridin-1-yl-ethanone

37. 1-{4-(4-Chloro-3-methoxy-phenyl)-piperazin-1-yl}-2-(pyrazolo[ 3,4-c]pyridin-1-yl-6-

oxide)-ethanone

38. 1-[4-(4-Chloro-3-methoxy-phenyl)-piperazin-1-yl}-2-(4-chloro-pyrazolo[4,3-
cJpyridin-2-yl)-ethanone

39. 1-[4-(4-Chloto-3-methoxy-phenyl)-piperazin- 1-yl]-2-(4-iodo-pyrazolo[3,4-b]pyridin-
2-yl)-ethanone

40. 1-{4-(4-Chloro-3-methoxy-phenyl)-piperazin-1-yl]-2-(4-iodo-pyrazeolo[3,4-blpyridin-
1-y1)-ethanone

41. 1-[4-(4-Chloro-3-methoxy-phenyl)-piperazin-1-y1}-2-(4-methanesulfonyl-
pytazolo[3,4-b]pyridin-1-yl)-ethanone

42, 2-(3-Azidomethyl-pyrazolo[3,4-blpyridin-1-y1)-1-[4-(4-chloro-3-methoxy-phenyl)-

piperazin-1-yl]-ethanone

43, (1-{2-{4-(4-Chloro-3-methoxy-phenyl)-piperazin-1-yl}-2-oxo-ethyl }-1H-
pyrazolo[3,4-b]pyridin-3-y1)-methanesulfonic acid

44, 1-{4~-(4-Chloro-3-methoxy-phenyl)-piperazin-1-yl1]-2-(5-chloro-pyrazolo[3,4~
blpyridin-1-yl)-ethanone

45. 1-{4-(4-Chloro-3-methoxy-phenyl)-piperazin-1-yl]-2-(4-chloro-pyrazolo{3,4-
d]pyrimidin-2-yi)-ethanone

46. 1-{4-(4-Chloro-3-methoxy-phenyl)-piperazin-1-yl}-2-(4-chloro-pyrazolo]3,4-
dlpyrimidin-1-yi)-ethanone
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A ,A, NC CO2Et MeS N-"OHWES Nr-Cl NRIR A 7 MeS Nr-Ne NRR Raney
Ni  Scheme 1M Schene 1M shows the synthesis of N-oxide derivatives of
the invention. WO 2007/002293PCT1US20061024313 |V. Pharnaceuti cal

Conposi t i ofe 2PBO¥3 1 n addition to the conpounds provi RedUBNpeI313
conpositions for nmodulating CCRL activity in humans and animals w ||

t ypi cal | y4Tdritdi-Chivrphanethaeugtions)-pipamneindrylp-(didctienry-pyto088)4-The

term "conpo iti.o'n". gs 1$Jstgd herein is intended to enconpass a product
5conpri si ng H«‘(&‘“E?}a' Bl HWGr edi ents in the specified anounts, as
wel | as angl product which ) )

48. 1-[4-(4-Chloro-3-methoxy-phenyl)-piperazin-1-yl]-2-(6-chloro-pyrazolof3,4-

blpyridin-2-yl)-ethanone
5 49. 1-]4-(4-Chloro-3-methoxy-phenyl)}-piperazin-1-yl]-2-(6-chloro-pyrazolo[3 4-
blpyridin-1-yi}-ethanone

50. 2-(6-Azido-pyrazolo[3,4-b]pyridin-1-yl)-1-[4-(4-chloro-3-methoxy-phenyl)-

piperazin-1-ylj-ethanone

51, 2-(6-Amino-pyrazolo[3,4-b]pyridin-1-yl)-1-[4-(4-chioro-3-methoxy-phenyl)-

10 piperazin-1-ylj-ethanone

52, 2-(7-Azido-pyrazolo[3,4-c]pyridin-1-y1)-1-[4-(4-chloro-3-methoxy-pheny])-

piperazin-1-yl]-ethanone

53. 2-(7-Amino-pyrazolo[3,4-clpyridin-1-yl)-1-[4-(4-chloro-3-methoxy-phenyl)-

piperazin-1-yij-ethanone

L5 54. 1-[4-(4-Chloro-3-methoxy-phenyl)-piperazin-1-yl] -2~(3-oxézoluz—yl-pyrazolg[3,4-
blpyridin-2-yl)-ethanone '

55. 2-(5-Amino-3-methyl-pyrazolo[3,4-blpyridin-1-y1)-1-[4-(4-chloro-3-methoxy-
phenyl)-piperazin-1-y1)-ethanone

{ 56. 1-[4-(4-Chloro-3-methoxy-phenyl)-piperazin-1-y1]-2-(3-methyl-5-nitro-pyrazolo[ 3,4~
S0 blpyridin-1-y1)-ethanone

57, 2-(3-Amino-6-methyl-pyrazolo[3,4-b]pyridin-1-y1)-1-[4-(4-chloro-3-methoxy-
phenyl)-piperazin-1-ylj-ethanone

58. 1-[4~(4~Chloro-2-fluoro-5-methoxy-phenyl)-2-methyl-piperazin-1-yt]-2-(3-
[1,2,4]oxadiazol-3-yl-pyrazolo[3,4-b]pyridin-1-y1)-ethanone

15 59. 1-{2-[4-(4-Chloro-3-methoxy-phenyl)-piperazin-1-yl}-2-oxo-ethyl } -N-hydroxy-1H-
pyrazolo{3,4-blpyridine-3-carboxamidine

60. 1-[4-(4-Chloro-3-methoxy-phenyl)-piperazin-1-yl]-2-(3-[1,2,4Joxadiazol-3-yl-
pyrazolo]3,4-blpyridin-1-yl)-ethanone
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results, directly or indirectly, from conbination of the specified
ingredients in the specified anmounts. By "pharmaceutically
acceptable” it is neant the carrier, diluent or excipient nust be
conpat i bl e WA 1h7/¢0AB30t her i ngredients of the fornul ati exraschonoissiz
del eterious to the recipient thereof 10 [0084] The pharnmaceuti cal

conposi tiofs 1for,. g Bl stration. .he cC nds. of this

i nvent i onodr}ﬁi {%%&Qﬁf%ﬁ?x} e)?‘ll‘%(ej p%%@e%géer%&?g W@SE%@'@ gr‘#}?’ﬁ‘ﬁﬁz%y
be prepared Bybhayyazolo[3,ihé]pyeidheDsl]wahonknown in the art of pharmacy
and drug delivery. Al nmethods include the step of bringing the
active i nggzedient unh b8 4 | ] carfler. wWhihch Genstitutes
one or nore ac(gg{tss%gy%%og?gg?g%?@%h%ﬁggﬁgﬁgﬂ? )?]ng Oﬁ a{rhﬁgclggti cal
conposi t i ons PHEEEIYUBdfdpwtilidg-yi)sacatainidsr iy and intimately bringing the
active ingredient into association with a liquid carrier or a finely
di vi ded sof3. @-[¢84-Chifo-Bimetiaixly, phamyd)-ipeauin-i iyl FREESSREesuighgpi ng the
product into the %esi red, formulation. In the pharmaceutical

conposi ti on PHEZAY3HAIPEifiEd Y )cSMB8%hd is i ncluded in an anmount
sufficient to produce the desired effect upon the process or

condi ti on @ Edgﬁaés%eﬂlﬂ@}’if&@@ﬂA-’ﬁhﬁ’l’iéhalr*ﬁhédﬁ*{‘i-c]dbroebmpﬁmky-bhmgl)-

containing the ac 11yq_ie§%(%gi ent may be in a formsuitable for oral
use, for exa Fe, asﬂa ets, troches, | ozenges, aqueous or oily

suspensi ons, _di i bl e powders or granules, enulsions and self
emul sifi ot 6‘&%'%‘g“&@&‘%ﬂ%%ymhe‘lﬁ@lpW*’é‘ﬁtﬂ]&)ﬁ‘ioé@rﬁw@ﬁﬂd@61251913?%12@80,
har dgor softl%%gﬁe syrups, elixirs, solutions, buccal patch, oral
gel, chewing gum chewabl e tablets, effervescent powder and

o cpar od e AT G Pl -ERy SREFR o e P R E Bt T P act ur o

of phar maceupyrealio[8 grjpaidin-0nd)-dingoseich conposi tions nmay contain one
or nore agents selected fromthe group cotsisting of sweetening
agents, f |637\./QH#WC_BEJ%@%WRQ&Q&%%@H&@D%)ipe?dﬁﬂ—%lj@a({?to%az:’dl‘i-yb
preserving agents in order to provide pharmaceutically el egant and
pal at abl e pr BFarialp 4ridpyridibil et keteasqtai n t he active ingredient in
adm xture with 30 non-toxic pharmaceutically acceptabl e excipients
whi dh af@68li tAabther farilytolfi eparHimicbmpbunde obfarti @b éiterest Thvise foexaliapiant s
may be for e le, inert,diluent such,as cel |l ul ose, .sil,jicon

di oxi del,([b %nﬁ%{%% e i PEWF%@%%SW&" ,Sa@%hy(ﬁ'?ﬁe%%lﬁ’(?ﬁgf%ﬁ ereof as

gl ucose setfartinintTable 250r bi tol, WD 2007/ 002293PCT/ US2006/ 024313

| act ose, cal.ci um phosphate or sodi um phosphate; granul ating and

di si nt egraliNdnPedhpountier exanple, corn starch, or alginic acid;

bi ndi ng ‘gl%ents, or exanple PVP, cellulose, PEG starch, gelatin or
dcaci a, (8] Agprovided ime syamples by, thecempbendraghistsmedistesafiths mesent
steapi c:acie,.0 ; hey .may be
coafa gd, lgﬁ%eﬁ {:a%}b%l%gﬁrlgtg Kéﬁﬁ’fgsté‘,ﬁl W#ﬁﬁg&g&%@%&% eﬁﬁebslﬁ%ﬁg | ay
di si nt e§rlemiesi Aaridi dbsoatphiverety nf mbtbodydst theprepastdndla vatieg bf and

L e Bl e R 25 ety e LB oS R iR ™ ©
di st : the t i
esor s bipipiRY plfns? O RURH g ZOPHs Bt B B RRET SR 0 AASENRL G, o0
to for mswd em iing vérex dpeticdscwith bitegon dtan(sg dnt b tibandebreiRn-inttHE:HAS6]

F | at i f l, , , ted har d | at i

capehl ot Rl etk g A SRe G e ™l S hixed w th an fnert Sof i d

di luent, for exanple, calciumcarbonate, calcium phosphate or kaolin,
or as soft gelatin capsules wherein the active ingredient is m xed
with water or an oil nedium for SEh#BeBApeanut oil, |iquid paraffin,
or olive oil. Additionally, enulsions can be prepared wth a

non- wat €07/ s Fame ingosgitentynthgsinokazaipiazele dsrvaives o halpwgridingh
30 carbaldehyde or ketone.
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et hyl ene stearate, or condensation products of ethylene oxide with

| ong chain aliphatic al cohols, for exanple

hept adecaet cetanol, or condensation products of ethyl ene

oxi de mﬁth‘ﬁé?ﬁ?gﬁé%gters derived fromfatty acids and %Fq$§¥&F8F“§hch
as pol yoxyet hyl ene 25 sorbitol nonool eate, or condensation products
of ethylene oxide with partiaff esters derivqg froMfatty acids and
hexi tol anhydri des, for palyekiy | ene A\t an nonool eate. The
aqueous suspensi ons nay contarmoneor rM¥servatives, for
exanpl e ethyl, or npropyl ,”p-Kydroxybenzoat e, neﬁor nore col ori ng
agents, one or nore flavoring agents, and one or nore sweetening
agents, such as sucrose or sacchargdhema@pl 0088] O |y suspensions nmay
be formnul ated by suspending the active ingredient in a vegetable oil,
for a ar i i i ! bl OF oil, or in
a1 oy oV CESE 18 ot YR pf BRI el BN ey
cont ai n @atdpyollieed.ng agent, for exanple WO

2007/ 002293PCT/ US2006/ 024313 beeswax, hard paraffin or cetyl alcohol.
Sweet eni ng agents such gg those set forth akove, BHHg flavoring agents

may be added to provide @é;ggjtabh=agﬁél pr qon. These
conpositions nay be pres d by -the—atdtti &h anti-oxidant such
as ascorbic acid. [0089] spersi bl e powder s “&hd jgr anul es sui tabl e
for preparation of an aqueous suspension 5 by the addition of water
provide the active ingredient in agyjxtue wWth a dispersing or
wetting agent, suspending agent and one or nore preservatives.
Sui t abl e dispefsin r.wetting.agents and suspendi ng agents _are
oxerp 1 FEIDy RS AE e o SPhoR O s BT SR R bR BRI e s

f or Bxanpi@ireweet eni ng, flavoring and col oring agents, nmay al so be
present. 10 [00901 The pharmaceutical conpositions of the invention

may al so ke in the formofR oil-inwater enul skons. The oily phase may
be a vegetI 0i |Acdf, e ex e ol itg¥Ngi 4oy i S haiclysis or @N
m neral oi WO exanpl e | Mgy paraffin or es of thesexzly

Suitabl e ermul si fying agents may, be naturally-occukging guns, forH
exanpl e gum acacia or gumtragacanth, naturally-occurring
phosphatides, for exanple soy beang..&&ijighin, and esters or partia
esters derived 15 fromfatty acids and hexitol anhydrides, for
exanpl e it nmonQol eat and caondensati an.pr.oduct.s of . the id
et ar 0O7: SheR TR e SRR PR AR B e P e o
sor bi t anypERekLale. The enul sions may al so contain sweetening and
flavoring agents. [00911 Syrups and elixirs may be fornmulated with
sweet eni ng agempts, for exanple glycerol, propglene glycol, sgerbitol
&@

or sucrosieasuch formul ations nayal so {Q a denul Cent ,_{a 20
preservat ahrd frl axo?ic;@g;uaad_c%ﬂbu_ng tN Oal sLo,Ns—\can be
prepared i¥TC ination wth, for exanpl € cVELodextrin, PES anto,R"
surfggtants. [00921 The pharmaceutical conpositcoms may be in the
formof a sterile injectable aqueous or ol eagenous suspension. This
suspensi on may be fornul at ed accor ginpghel1ge t he known art using those
sui tabl e di spersing or wetting agents and suspendi ng agents which
have beefoZf Nedbm@REIhGPAKE realith FablihdaSolt AbBRHAR GAPIERREBLRD MRY
al so be a sterile injectable solution or suspension In a non-toxic
par ent erididggn sewepEa! e dil uent or solvent, for exanple as a solution
in 1,3-butane diol. Anmong the acceptabl e vehicles and sol vents that
may be enployed are wateR, Ringer's solutiomkand i%otonic sodium
chloride solution. |In add; » Sterike, fix Rs are
conventional |y enpl oyed a soMvent—or—susp N

30 purpose any bland fixed oiINnay be enpl oyed™i ncl,udi ng synthetic
nmono- or diglycerides. In addifion, fatty acids suUth as oleic acid

20 Scheme 1F

medi um For this
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[ 0093] The conpounds of the present invention nay al so be

adm nistered in the formof suppositories for rectal admnistration
of the dru These conpositions can be prepared by m xing the drug
with a SU|?€99@”W5ﬁm1rrltatlng exci pi ent which is sol i dPGRULOGHRELY
tenperatures but liquid at the rectal tenperature and will therefore
mel t in (OBES)r efdhenme D skowsed meiskastibied diupting fidchonrofta@loadzsiniidxeleude
cocoa b%%ﬁfr and pol yethyl ene glycols. Additionally, the conpounds

can be adM"#it*$t ered via ocul ar delivery by means of solutions or
ointments. Still further, transdermal delivery of the subject
conpounds can be accoanR hed py neans of i ontopho etic pat ches and
the lilce. For topical usgsysereans, mrqu nent ies, solutions or
suspensi ons, etc., contai Me e Tconpoundy %resent 10
invention are enployed. As“uséd her effbht opi ca agglication is also
meant to include the use of no th washes and gar gl (00941 The

conpounds of this invention nay al be coupled a carrier that is a
sui tabl e polyners as targetable dr%%wgﬁ ers. Such polyners can

i ncl ude vi nyl pyrrolidone, pyran copol yner,

pol yhiydr &w&a qne ,}@tsh@gg,amﬁaﬁgss;@wd,qgnnatmn reaction of a halo-azaindazole

pol yhydr ﬁknyl-aspartanlde- 15 phenol, or

pol yet hy eneOX|de pol yl ysi ne substituted with pahni t oyl residues,
Furthernore, the conpounds of _.the invention may bﬁ Eoupled to a
carrier that is a classRof bi degradable poRymer s B8eful in achi evi ng
controll ed rel ease of a \%or ekbRBl e p &c aci d,

pol ygl ycolic acid, copol f Tﬁ%;Tf—TT ygl ycol i ¢ acid,

pol yepsi | on capr ol act one, pol hydro é hutyrlc aci gy pol yorthoesters,
pol yacet al s, polydlhydropyrans 20 pol ycyanoacryl ates and cross

| i nked or anphi pat hi c bl ock- copolyggIEF f hydr ogel s. Pol yners and

sem perneabl e pol ymer matrices may be toffred into shaped articles,

such as ste t upi n r ost heses an he |ike. In one
enbodi me ?yﬁf %%ﬁﬂ?ﬁkéﬁ?w agW@% ﬁ%@gﬁ@nﬁpo TW#¥Enti on is coupl ed

to a polyner or senlperneabI% &%Iyner matrix that is forned as a

stent or stent-graft deﬁlce o V. Met h Bf Treating Di3eases
Mbdul at ed by CCRl ? { "Hnot hgy ct,, then hé i nvention
provi des net hods reatl 2 dNondi t i i seases by

adm nistering to a ubfect having such Pbease Hgy condfklon a
therﬁbeutlcally effecti®e amount of a conpoﬁnd of formula’l above.
The "subject” is defined herein to include animls such as manmal s,
including, but not limted to, 30pSrhemell (e.g., humans), cows,
sheep goats, horses, dogs, cats, rabbits, rats, mce and the Iike.
2007/ﬂﬂ?ﬂQ3ﬁﬁ$mﬂ$2ﬂﬁﬁ&@ﬂﬂ@ﬁ&nﬁﬂﬂﬁﬁ@:ﬁﬁﬁhzmn&unhe&n&mwarget for
%nterferlng with or pronoting specific aspects of inmune cel
functions, or nore gene aIIyTMWWWIfuncmuonﬁ associ ated wrth COR
expression on a w d ge of)Ngeficogly a nannak as a
human. Conpounds Qgéﬁ;igplblt CCR1, _are ar;¢cu+ar| | us f for
modul ati ng nonoeyt rophage, lynp [ granuocyf eN NK 5cel
mast cells, denthitic cgll, neutrophils, ang certain i muRe derlved
cell (for exanple, osteoclasts) function for therapeutic purposes.
Accordingly, the present inventiongSepgenid IECted to conpounds which are
usef in the prevention and/or treatnment of a w_ de variety of
i nfl kmat'87§) a ﬂwm%ﬂwvég*tﬂ sRGeys ofiagurarelopyiaaiae drseltes (see Saeki,
et al., Current Pharnmaceutical Design 9:1201-1208 (2003)). 10[ 0097]
For exanpl e, an instant conBoundFihat |nh|bkfs e or nore functions

of CCRL may FN glyoxal | I@:
; —— N/ N

HaN™ H
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be adm nistered to inhibit (i.e., reduce or prevent) inflanmation or
cellular infiltration associated with an i mune disorder. As a
result, one or nore inflammtory processes, such as | eukoc

em grati onWE2WMPP% r ati on, chenptaxis, exocytosis (e. §CT”%?m@ﬁ§Vﬁes
hi stam ne) or inflanmmatory nedi ator release can be inhibited. For
exanpl e, nmonocyte infiltration to Sshesk®6l®flammatory site (e.g., an

ffect J ol nt, t top the CNS,in. M5) can be inhibited
ccor o 008D " sple s it Blhes G0 PRIy e Rt ant

conpound that pronotes one or nore functions of CCRL is adm nistered

to stinulate (induce or cgnhance) an infl nq?&%Lh resgons , such as
| eukocyte gm~gratiop, chienotaxis, sis (e g zynescls
hlstanlne)ﬁor |nflaIﬂl orgenedi at or 20 réiease re r i e
beneficial stinulation of inflam&®Ey @focesses I e,

monocytes can berrecruited to conbat bacterial infecPHons. [0099]

Di seases andNgondi tions associ ated th inflanmmtion, imune

di sorders dndJi n Chydesyesaysisbe ed using the nethod of the

present in i T preferyed odi nent, the disease or

condition isg onétln whi ch the actiogs of inmmune cells such 25
nonocyt e, nacrophage | ynphocyte, granul ocyte, NK cell, mast cell,

dendritic cell, or certain immune derived cell (for exanple,

ostegcl asts) are to be inhibited ofpppedpted, in order to nodul ate

éhe |nflannatorg or_autoi nmune response. [0100) in one group of
mbodi mdA&} dickamasBsshows Sermanthpsined 2 nyrmetlopythpidgledenvativdi seases, of
humans or ot her species can treated with nodul ators of CCR1 functi on.

These di seases or 30 condi¥i ons include: (1) allergic diseases such

as system c ana axi ersens [ y ponses
allergies, i nsegt sti ﬁe§”ﬂ*RM :ﬂ;\“ §g% gles,ljdilz
i nfl ammat or y NB OBl seases, sug@ 's dlsea@@ gative
colitis, ileitis and enteritis, (3) vag|n|t|s

20071002293PCT/ US2006/ 024313 %HL psori asis and |nfla pmat or y

dennat oses such as dermatitisNieczens, atoplc der mat thﬁRﬁaller
cont act der mabidioEige urti \and Qul LNENDY'S VSR iRy OF(CBJJ
spondyloarthropafﬁ‘es L&)/ cl®r oderma 18) d respiratory

al l ergi c di seases suMgS asNaII%rglc asthna é? erglckkhlnltls
hypersensitivity lung diseases and the |ike, (9) autoinmune di seases,

such as 5f|bronyalag|a gcl eroderrna, ankykpsing spondylitis,

juvenil e RA, StlII sea Iya Lar juvenil e RA,

pauciarticul ar | tve |I _—ﬁgagpn & gla mheunatlca rheumat oi d
N

arthritis, psgg thritis, oste grltls pol yarti cul ar
arthritis, multiple s¢l erosis, system c [upus erythematosus, type |
di abetes, type Il diabetes, glonerulone hritis, and the like, (10)

graft rejection (including aIIogré#*ﬁ@@ertlon and graft-v-host
di sease), and (11) other diseases in 10 which undesired inflammatory

respons eSshane [ Mrshores i spirtbiesisofay-exidoddsaativeh obie édentiuch as
cardi ovascul ar di sease including atherosclerosis and restenosis,

nyositis, neurodegﬁ rative diseases de.g., Al zheipe s dlsease)
encephalitis, nefin hewaﬁmtﬁ§‘<_ ritidep sep arcoi dosi s,
allergic conjunctiviti ot| (1 s, chronl bstructlve nary

di sease, sinusitis, Behgeﬁ S syndroneoqgg;gout and (1 @¢ﬁﬁune
medi ated food allergies such as Celiac disease. 15 [0101] In another
group of enbodlnent dlseases or conditions can be treated with

nmodul at ors of CCRT ﬁlonq Ex es diseases to be treated with
nodul at ors of CCR1 cﬂrdn |ncI S, N ar di ovascul ar di seases,
di seases in whi ch-angiogenesis or 1 vadcu ization play a role

(neoplastlc di seases, 48| nopat hy and nacuka eneration),
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[ 0103] Depending on the disease to be treated and the subject's
condition, the conpounds of the present invention may be adm nistered
by oral, parenteral (e.g., intranmuscular, intraperitoneal,

i nt ravenou®0 1%8XA023%¢ r aci st emal injection or infusion, PEUIUSEANEPPASIAS
injection, 30 or inplant), by inplantation (e.g., as when the

conpounglyi s PrahReutical @ombeditiogieVvi ce), by inhal ation spray, nasal,
vagi nal, rectal, sublingual, or topical routes of adm nistration and

o o ol B fidioR e cOmwemes BgIded gsv8. Sotmpositions for odiating CCR1
2007/ 0024R30%T hikdaad APA3413 bl BNl P ¥dsfaiR B?féﬁ?%@éﬁttihﬁ%laﬂrﬁér &C&ﬁ?ﬁt?‘bl e

carriers, adjuvants and vehicl €és appropria r each route o

adm ni s | 0 0104] In.the treatnent .o revention of conditions

antch + LR5] & T g Ems b e SRR o et SispBr b8 os age

| evel %@hpx@%i@lha!sﬂeyiﬁb@i@bsﬂiﬁntﬁp@l%pé@ﬁédlﬁndimspﬁwéigas%??io:ﬂ@éttwmdy

wei ght per_  day V\Glch can be admnistered in single or multiple doses.

Pr ef er aBsyls, 8%@* &5 ngueqtiyy Epm sompmadongf g sogcifed ngredisaistin B spesified per

day; no f 1 4 Ve i oSUL L ADI €
LRoite By %Bﬁiﬁ%@ﬁ}&taﬂpa&ég%lﬂ% gbﬁgql}ia&&gg%ge g fﬁ‘ﬁ[egg& malﬁggﬁ?&s@

dosage | evel nay ‘be about O, 01 ? r day, about o 10
my/ kg pée catagatiblerwidibe pther ingtediests pfjthk dorprtatidmgnd Mt dbieterivts ts theange t he

dosage ; 005 to 0.05, 0.05to 0.5 or 0.5 to 5.0 ny/kg per day.
For or ap&%&)&ggl%rer??strati on, the conpositions are preferably provided

L A L eSS0 A B i P
50.0, 7 ﬁw@n%ohofﬁ%yoaomlé@engy i;% g%sglter%?ilﬁ%ﬁ dos%@@fo?mtaﬁi@ haQ ib‘e RBP4 HWy &

750. 0, 800. 900. 0, anc ligrams of the acCtive'ingredient
for t hetheyneshesserallduaus ishereriof pranmpy 08 sugeietivery.ndllpeathadnincluge Ko

treated ofeln : 1 0. Sk : i

times pgtrﬁﬂ_ ?gb , p?g(?igra {lzﬁegﬁglga ggﬁé‘%[ﬁoggv%ﬁéﬁa %él}b%ﬁﬁtgsvﬁ “be
gnder st ]Ermd@ adammwéngrediélcmi. mrw_xa*ﬂeﬁlbfphaaﬁdwécaegmpoms {areq:qmperedébyof
osage for. a rii r._pati.ent ..nma . varied and w epend upon
2OV AT oblestY aRabety Moo Bk R e b et bR i p BB Sl
enpl oyedra ﬁigﬂy ﬂﬁﬁ@bgblﬁ&caﬁﬁqﬁbibbﬁl%anamgbnl i) lﬁgaebsr?faf, sleepirigthe plodiidiaito the I
conpound, .t age,. body wei ght, hereditary characteristics, genera
heal t h, s%s?diﬂal%%@% g‘t‘%?“"?‘ﬁé“%‘ﬁftﬁl Eepposin s qc%ﬁp?fécmmgﬁd time
of adm micsidedld Mamdudl QFEier@XCHBlideMhe dsa GRBNINIAHHoced 6 chitfition
severity of the particular condition for the subject "undergoing

t her apy o i8¢} Di seases and conditions associated with inflanmmation,
i mmune di sorder, infection and cancer can be treated or prevented

wi t B0t h¢00368k s dhe phampautick comporposs tomtaising drdiciinet ingredient2bay[ @10 7 forthe
conpounds., and. conpositions of the present invention can_.be conbi ned
ST or eGSR o F el ot Afief ERRE pRePS P i o P Ra e’
prevent dapetsiblegaivdeRer ganaled, efnlsihs ahSREeul fidatidrae Iescribedin (7S,
infla tory or. autoirnnmune di.sorders, conditions._and di seases,

i ncl um@fev _ m&ffﬁ%&n&wzﬁﬁw&%d}@%@ﬁ C?wé(%ﬁéma eHrirh ﬁﬁﬁl@_ﬁa buccal

ost eoar Hhich v gel awwm% &fin, BHEREHIS {aBletsPErAdsbdnt b vdder afid EifdrbdsSont tablets.
mul tiple sclerosis, allergic diseases, psoriasis, atopic 3

der #t i (Gogpasiionsdtended ferrpisliusemay parisnared peerding: te guapeihed kpeyoetheor

exanpl € g :fetsyytﬁggiz%fr@aﬁrg%ma@ﬁm&sﬁ&@ BdihWRitRhs kit JuBIBEARRIORS may contain
one or more agents selected from the group cossisting of sweetening agents, flavoring agents,
coloring agents, antioxidants and preserving agents in order to provide pharmaceutically
elegant and palatable preparations. Tablets contain the active ingredient in admixture with
30 non-toxic pharmaceutically acceptable excipients which are suitable for the manufacture of
tablets. These excipients may be for example, inert difnents, such as cellulose, silicon

dioxide, aluminum oxide, calcium carbonate, sodium carbonate, glucose, mannitol, sorbitol,
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exanple arthritis associ ated bone | oss, the present conpounds and
conpositions may be used in conjunction with an anti-inflammatory or
anal gesi c Wﬂ% such as an opiate agonist, a |ipoxygenase inhibitor,
such as an BI%E? of 5-1i poxygenase, a cycl ooxygena®eTiushioboiions,
such as a cycl ooxygenase-2 inhibitor, an interleukin inhibitor, such
as an ipg j odpRkte Bl § sPRVRA b Sit 3o Lahy hitore of
nitric Ioitisgglé@dgé?hlg-g&i r?ﬁlgtgﬁodra{ug% élgbhe s;}r%%ﬁglg?gg%@ %Sﬁ??#@mo%egtg’,fog non
st er oi ceremfle; porn HRYCEArelEny 2eiddrindingreentscr etaple R seiddeienBEGNt i -

i nfl : ' d h N
acet am ABchSeRaE B ncalilanE KBHRM I Yol Jr SRR B8 BBarmsy ivvierd,
ket ? r ol @'dalc.nﬁ?qfﬂaialne erayapnmitmmg op ﬂe?amggbie roated, reﬁiieﬁ@aljmoi athsiépﬁgq; Fgﬂ a:

esi c uf ent anyl.,. synl i ndac, i dap, an e Jike. Simlarly,
the ¥ notibive WURBURYSelah fPtipsen snEieoRlon Bobs mtames b otind, an
anal gesthereby srofide aBON¥Anedchbh BRE 8 MnbalRHoS UEd Remnpiaf § 8ho8elaRakRal

antagonist (e.g., ranitidine), sinethicone, alumhum or nagnhesium

hydr oxi ek apslieesdd mepaesistiate onglicayl diviesraie @anbe paploptfe Rhcpagalsobani ne,

P oo cRRRAb A o MMIE B2OUIR% nERIS R0 o SRR L 1O and

xyl onmet azo prop exedrine, of levo desoXy ephedri'ne? "an

ant i t uss2as8Bic formsosoote thempetticdaldan o wentrot aelease.phen, car bet apent ane,
or dextronethorphan; a diuretic; and a sedating or non sedating

15a11t i hjoes@M FemulaQdAShr brkl@WinRS 2156 DIPRUGHS AMerdCRIRA ShishRE SVhekit he
resent invention nmay be used in conbination with other drugs that
re usdde poiiveprerediesh israined wih ey ingetisolid dibepipfas sxateme.selcimpearonnatei on of
the di sGasas pRlsphRRe tdofl Sork quyx GONTR i aﬁgm@% s of
the present %?nvsgnt?on gre’ tﬂggéou i %ﬁg ot gg"lrill _Pﬁtggarray eé(ﬁén?ﬁ

adm ni sheeéw]ihiyate or aeibmaditm for srandde perovittl, Ggspatkifingsedivelodr ef or ,
cont enp I . Se i.al. L und .or conposi tion of
the. pr CoLARo, s T BR bRt b oS RE B, R BBPRAL K BB e
i nvENt | and stabilized dtith sntfemptrsatiesusdng-diglyderides PEG eslrsemditdikedr ugs, a
pharmaceutical conposition containing such other drugs in addition to
the conpognd QfueeNOSdnkibAIcoRtaid ME aRv@ S8MrialsNN @ilthix@Re lith Rk &hiek:E €d.
Accordlgﬁly, t he pharnmaceuti cal conpositions of the present’ 25

i nvent i BH2Re & tlpanaidaciice piaquesus GUPERALQTISn Serieersibionisrase BrpRIdingERene

i ngr edi h@%éﬁl i Lit ) conpound or

corrposiit%?%n g?e%oﬁgl present elalgggfrl]‘??sgh@e g%%l%g’%@l%tyher t her apeutic

agent s propimetayleplivleontsidivealginets, loinmboumedidone,aumpogatantrandfgutthe

pr nt_ i nv.eptl ' r inistered. s [ atel r.in,the sa

PheonacisaicireRnshelet a2 ey bk A ouaERarah s miebat i 58

VLA;] 4I alatithdg o lsdrﬁlausétfgc)n mdﬁdﬁm@f&h allglels gxiétlﬁrhh é‘ﬂty%idbﬂbil emiphasORRy-
ret hyl predni sol one, betanmet hasope r i sone, ni spl.ong,. |

Hoxanet HELHEte=Ak, PT CORSEMEOR RN 5151 EPS SRR ONAS RS i dhein aliphati

tri anti NeheREfor SHiPR BpRldecaSMRTRASERT&dtanob 3l BeHdeAmtion HrofumRs SeflylentC)

i mmunosuppressant s such as cycl osporine (cycl osporine A, Sandi mrunen,

Neor al e¥idq ith parfishesterspiruiguigronpragy aaifs myd = heapalapel # poboryehylents,
RaPATUNSitoRARnIORE, oF KnaBBali PG MFUFABYRRL 6238 R1E Pa@i&l%sters derived
mycophenol ate, e.g., cophenolate nofetil (Cell Cepte); (d)

ant i hi stemif#eacidspnhhestahinhedrides.dooresple)polyisiiylens shbitaropeimelaateniThe,

chlorp i ) : j i_ram trl -1 di i ne,
i phepnr s B Ry Mot BB fors bR AP BT BE A%
met hdi | mepyiay-hErgrnbmetohtezoneer ntors migingzigaes, oag at mdierfeyoring agents, and
cypr ohept adi ne azaolin eni ram ne rilam ne, astem zol e,
Curt ancoliens nfe o ARIeRR R eols sPOAS AR RE ¥ et e,

descar boeéghoxg_l oratadine, and_the like; (e)_non sterqidal anti

ast Hhat O8] ( Oy suspeasions ey heforpplated by sepeiiing the astyedpgpdiont in a

I soet hagdoBignie ot Pt @{aﬁlple R & SELRYe AN EesRik B LEERbIut oliNGARAYhih RS

such as liguid paraffin. The oily suspensions may contain a thickening agent, for example
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i pratropi um brom de, |eukotriene antagonists (e.g., zafinlukast,
nont el ukast, pranlukast, 10iral ukast, pobilukast and SI CB-106, 203),

| eukotri ene bi osynt hesis inhibitors (ZI | eut on, BAY-1005); (f) non
steroi dal R 1TREPAmmat ory agents (NSAI Ds) such as pr GEITaIS2006/6331d
derivatives (e.g., almnoprofen, benoxaprofen, bucloxic acid,

car pr of eeeswhsg hixdfpeniid enepi alogib. Svv et eahenth sisinbis BiRE eq forﬂpéw(r@ Lea,

i ndoprofen, ketoprofen, mroprofen, naproxen, oxaprozin, pirprofen,

pr anopr Srering ageptsararbe addspiogrede? %@t@lﬁ?ﬁ@ PrepAtalinno fldage, competitiensaci d
15deri valy ﬁ@?reée@wﬂ th SRR G Bhn-@ﬁﬁgﬁtsn?c%'a@ asddlit %c?”ac cl i danac,

di cl of enac encl of énac, fencl 02| Cc acl ntiazac, turofenac,

i buf ena nac ndac, 0D ,

1 donet 10807 2 BEPS s PR ooy BraE Rty Oa@f?wwetmt s suspension

f 1 uf enasy theaddidon sBeitaiROANR Be agivd ingiRli@n &l Mnsx@6d Jith B Hfsbéiﬁhg ofiCi d
and tol fenam c acid),  bi phenyl carboxylic acid derivatives

di f I uni évathnaﬁamr |Sw>é9ﬁ1%&pgent i 0B ABMPES RETSCIvRE YIS @mbl@dwmlm

d d
and_oul § SLaRdecit 0 SpERe o S esBh R hoscAEE bl 1C
f eprazo ﬁédlfmm[ ehaipiate e, examyplesentianiag dhagorinhnd eloyihp agam;)me)' als§ by

cycl oox%g%en se-2 (COX-2) inhibitors such as cel ecoxib (Cel ebrex0) and
r of ecox e(“@l oxx(r)); (h) inhibitors of phosphodi esteraSe type |V

oId conpounds such as_auranofin and aur ot hi ogl ucose,

E rp )D%@l Zﬁ@ébl)ot ¢ Enpraeaycal ewp%kwnwdb@ inpertigpiay atngdis e g of oil-in-
or t hoc! Qug, GO, R PR AR08 e 0 B0 et BTk Ol T Edn, AN

infliximb (Rem cadee agoni St's o CI ne

r ecept opsa mgepd oildbt @iawm;qu@mrl mmmqsemblmszﬁﬁmpms
CX3CR1 gn a enol ent s s etrol tum and
| anol i n, ?b?%%ﬁ% Yowﬁé%ﬁ‘g Fr%’f BplS gmflgl%aa ?@H%) g@‘ ¥|'UD3
dE(/ :A\ v a’z bmﬁmgﬁ)hgspham dbpé!@ahipbd‘@ybéar@lﬂcﬁl%@,;ﬁnﬁle@tbrs(o@jimale@f_(efs)c)envéc?) g
ratin Yithr met r). etretin egi sone) an
i sotlp et %B’lafnttt 9]3;%{0? ng 14 19 %é&&fwe é&’@ﬁ%@?&i‘? tigg
interf epfbauétﬁoﬂt&ésawpsra@ QEeRith dtﬁ}ﬂ@fefoﬁ{d@ Nfof ddmipde 160‘?‘}/ $lkne sorbitan

azat hi opri ne I nmur ek | muranC), glatiraner acetate (Capoxonee) a
gl ucocofiopedEate. (Ehegmulsions arayedio sABInHEcleyas sishdaoRasPERIIS t ) DVARDS
such as nethotrexate (u) other WD 2007/002293PCMJS20061024313
conpound¥9%lic Ryaps ffsxd&ﬁxins)ma}' b@@kmula‘ad wathameetpniog pgass, fdrexaafle glycerol,

hydr oxychl o194 e, anti.netabolites, such a

ot b o SRR AT soRiBER! iiosc® Robf for AR TR ARPAIA iR f Brrpeat,

i nhizbi t@fﬁSerSaiﬁfh a@csﬂdi\wﬁngwdwcﬁmmem cOnl stdttcdis darsmdmb@i-@i iguch as

col chi ci ne,. The rati o of the c%gpemgnd of the present i nvention
{o the SEBbRMoRSH ri%%l&ﬁ@ Kirip avfastpniing wi || depend upon
he effective dose of each ingredient. Generally, an effective dose

of each QPR Bbe phawdaceTtins compssitionsmpy be inthefora of e otilerinjecihble h@ueorrl]s
Compound SFERRLE BBk @ HEE o Ay Rl MR-k L AR KRo M) o o

f r om abusitg ﬂ:@@@suﬁahlod:almung r OO agents fad aispmdatgcngbnti 9Bich hhee deout

A

af or ement $11§p‘fmd10ﬁ iiﬂzgﬁ)n -fouic pateneediy-acapablatilueifitio edslwﬁ, osanpic #ach

active ingredi L [ XAMPLES 0 The
fol I ow A g Hﬁ glcgf ?‘é‘?oé‘a ec?c?qPFaBE’t‘feg/{zte,s %EO%}&S %‘ﬁf Mhe& the
cl ai med eﬂq@lopés'@é&é lw@!%r Ringer's solution and isotonic sodium chloride solution. In addition,

sterile, fixed oils are conventionally employed as a solvent or suspending medium, For this

30 purpose any bland fixed oil may be employed including synthetic mono- or diglycerides. In

addition, fatty acids such as oleic acid find use in the preparation of injectables,
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[01111 Reagents and sol vents used bel ow can be obtained from

commerci al sources such as Aldrich Chemi cal Co. (M I waukee,

W sconsin, USA). 1H NWVR spectra were recorded on a Varian Mercury 400
MHz NWVR spectroneter. Significant peaks are provided relative to TVMS
and are tawolza07@a229h the order: nmultiplicity (s, singl BET/URIOABIIF et ;
t, triplet; g, quartet; in, 20 nmultiple and nunber of protons. Mass

spect r o983y IThe tddysuadeoftePntdettntgtibiPay alsh Oe OfmIBIGePMhe BRAGIE,
foll owed by the relative abundance of each ion (in parenthesis). In

the exafprositonies & wectab administratign L thedrvg pHliep e ePrnsitionE ot peepered by
noted, Mikdhg RNrEPRiRE g\ﬁﬁ@le%ﬁ-iﬁ%ggggw vﬁﬁ&ﬂbg?ﬁ@&to?aﬁﬁy | sot ope

pat terns corr espondl t'O t he expect e _a In a cases.
El ect r ospmpeyatiiehbui digvidat hESiclal teapsragpeatdrvitidheryfosnmbly & the wam to

condyct e n tt-.Packard MSD, el ectrospr Mas,s ectronet er
ot naCt RleRR R A B Sl AR I R e ohe R e BReErs Vo wes
di ssol vediditonalbyt, H@rempainde cdn Yedfiniaadd Hamcalaoddlives byBheafbBMond t h
t he deliver {Hsol vent into the mass spectroneter, which scanned from

100 to Psewtaentt S fuuther, teassand dslivespidhpaibisehrgprapnincanhe positive
ESI nod 13 | bl i oM i e

ol i ver Ot e e EER Py Rbid?

anal yzediitmenthgelliesgscduticns ESiuspansiens, etsi, napt@ninyiid cotpOdadsiof the present

acet,ani tril e r | LVery. system. .. . .

20077 oodsisaBedart BBdth Ao RidnsyStd RopiliRe ineton meeptia ek drgpe
this i nwénioktnvashs ahe g&ples.hesi zed as descri bed below, using a variety
of reactions known to the skilled artisan. A sanple of useful routes

to the gagispdatelsnfitnbyslihiaSeAith BA/ ARIH2 SAIBOY BASieOhatilE aliyRNt | ON
are provi ded bel ow or el sewhere withi'n the present application. In

t he desdohtarirdargtablpdrugyamigss Ssch pedymarpeandnclude padyninydpyrediidone, pyran
aryl pip i r ) TRt G 5 | r ) iyned
o cotabd g, BhyeS S oGRS SRSl Er AR BUOT
ChertiSc alph@wml, or Aclyethylengaitiegs |yl RinanutSttuemtwifh palhitoy rpxdues eBrib@akwe,od
Product s, | ncor por at.ed,. Lapcaster Chem,cal s, .Si em cal ,Co.
st 4 BRI B v iT R Ehe RS S S RO ang
GFS Cherpobaless usehil naichievial extmtledieldaft qTaldazd, 1 SQIPMINddagnacie 10
commercially obtaiped. Qthers cquld be prepared as described in U S.
Pat ent mhg%fe_alﬁ_ ’Rﬁi’."l}fflﬁfﬁ)ﬁé%d?}g%ﬁm eviodsiisatic ecigroqlifraton Spbeiens

i ncor poraty@ddioRy bitrieaid, b@lty?zfrtﬁ&ﬁte@{ éo%)%@%tﬂ@,%%ﬁiﬂd%yraﬁﬁ,andar d

chem stries have been enpl Oyed to he "ar’yl pi perazi ne and

het oarmehariomesieientucerpseketer aohipeibisitiodscoptyarred hifrogsiepar ed by
t he net i i : LA i 1188

acetyl LarcuRbplShiioR il oo OP bbb Rnkd S Srep BT i
ski | | ed valves, seentar thbing, I prostiieses ané tediiez By ddeambatimenhaf thy mventiohpitls may
be enpl oyed t nt.nesi.ze. t he .t ar get, conpounds of .this inventiagn,.and
Uhat ¢ oo RBRPELE (I rRLEH IosatPLcd R PRLEE DAY BRe ROWBE e ot
not exhausidd\ee a sietford@npgaftideldcddr oadl y appl i cabl e and practi cal

routes to conpounds of interest. [0114] Certain nolecul es

cl aiyzed yn t!ﬁ&&h&&to?’iﬁ-e&ﬁf%lﬁ%‘éa%s Mbadlhdel 8y @dRenant i oneric and 20

di astereoneric forns and all such variants of these conpounds are

cl ai med. é0115] Regi oi sonerismis a conmon property _in organic

cheni st ri§095hndnyet asetherasaach hesmepiininnen praydey@ethgdyelitegiing CCR1-

St r uct UngddikyP@adRbAVe: $eaddeh PhdhinitAREIoHdubjethaythelshen Afiikeald bl
recogni ze, wth respect to the conpounds descri bed herein, that the

coupl i ngorditietiadhrsangiielly niedtive ameint ohedneound gf Syselatsdewn Thead t o
ei ther 0@@34(%” ﬁrdeﬁle'a"hél%ﬂ{ tﬁ h@luﬁ%ﬁ&ﬁ&%fas%ﬁaﬁu%gis tht?l?l@ﬁg%but L& HRleq the
detail ed scription o € experinental procedutres us to

synt Wesipriendesy(e.go hpoans)] sows) shdep sgobisxitordes aldgd, cataphbints] més, tr@tand the

like.

41



30 in organic chem stry, acids and bases are frequently used. Salts
of the parent conpounds are sonetines produced, if they possess the
necessary intrinsic acidity or basicity, during the experinental
procedur eswdemerniob®e within this patent. WO PCT/US2006/024313
2007/ 002293PCTI US2006/ 024313 Exanple 1 Synthesis of 1H pyrazol o

[ 3, 4-b] beki nec pb@vg-' o ' m@n% ]

2- Chl orgl}og?@ogﬁcrl{pyri ddie?]?at %wég}gg 1 g%%%gf)%ﬁ%ﬁgagée\%%?%}saozfl ne (10
m., 5 exiteswle celhfivctionsxeameore generally, widy @neiond hsseclated with ¥R leekpragkion and
heated at_1 for 16 .hr. .After _cooqli roomte rature, .t

sol vent %%érgdveg%n&% & %@ t?%es\}fg\%hl 5‘%‘9%13&% 32&55& %P%@F%Emﬁﬁﬂ%ms
di | Et ed w'e'ﬁmidﬁlmﬂ& Wcﬁﬂﬁﬁiﬁﬁdﬁiaﬁﬁ@ﬁoﬁcﬁe, ﬁmolgrag@qugpmw; ?glﬁdrizaltéme, NK
washed wi wat e 50 m.),. brine (50 nL) .an ri ed, over, anhydrous
sodi uﬁ} s‘iﬂtuf e coby é@&% &b H%E?P]Flm@@)t?lﬂ YRR Ae i ep pa (tarexample,

1H-pyraz 1oy G . ' . . .
L1 otk AR it Y SN B e

( Agi | ent toZeoniparndSBOi, arustiuk irfibe preyention agBorGeatmeohdfn Widewaristyef a 2.5

mn gradignt o %.to 100% B w t.h 1.1 mn wash.at .100% B; A= 0. 1%
o e 2 efRblos G0 S OB byt el AR 5844 R i, &

5% wat er Phdrhablmiacldd i 9ei208)1208aom).e 2 15 Synthesis of
3-Thi azol - 2-y1- 1H pyrazol o[ 3, 4-bl pyridine. 0 5

10 [0097] For example, an instant compound that inhibits one or more functions of CCR1 may

4 be administered to inhibit (i.e., reduce or prevent) inflammation or celtular infiltration

associated with an immune disorder. As a result, one or more inflammatory processes, such

as leukocyte emigration or infiltration, chemotaxis, exocytosis (e.g., of enzymes, histamine)

or inflammatory mediator release, can be inhibited. For example, monocyte infiltration to an
15  inflammatory site (e.g., an affected joint in arthritis, or into the CNS in MS) can be inthibited

according to the present method.

{0098] Similarly, an instant compound that promotes one or more functions of CCR1 is

administered to stimulate (induce or enhance) an inflammatory response, such as leukocyte

emigration, chemotaxis, exocytosis (e.g., of enzymes, histamine) or inflammatory mediator
20  rvelease, resulting in the beneficial stimulation of inflammatory processes. For example,

monocytes can be recruited to combat bacterial infections.

s,

{0099] Diseases and conditions associated with inflammation, immune disorders and
infection can be treated using the method of the present invention. In a preferred
embodiment, the disease or condition is one in which the actions of immune cells such

25  monocyte, macrophage, lymphocyte, granulocyte, NK cell, mast cell, dendritic cell, or certain
immune derived cell (for example, osteoclasts) are to be inhibited or promoted, in order to

modulate the inflammatory or autoimmune response.

[0100] Inone group of embodiments, diseases or conditions, including chronic diseases, of
humans or other species can treated with modulators of CCR1 function. These diseases or

30 conditions include: (1) allergic diseases such as systemic anaphylaxis or hypersensitivity
responses, drug allergies, insect sting allergies and food allergies, (2) inflammatory bowel

diseases, such as Crohn's disease, ulcerative colitis, ileitis and enteritis, (3) vaginitis,

42



NCI NDI oxane, 150C [0119] To a suspension of

2-chl oro-3-[(2-thiazol ypcarbonyl | pyridine (257.5 ng, 1 2 mmol, 1
equiv) in dioxane (3 nL) in a seal ed tube was added hydrazine (2 nl)
The m xt ur ewoasi7heated at 150 C overnight, cooled to rogﬁhﬁgﬁaﬁﬁ@ﬁyre
and concentrated in vacuo to provide 20 a crude residue.

resulta shed
w th wat ey PEER R HhaRalhals i BegBh 08 %y%%lg@mﬂﬁ‘s

separ at edlergic b@@cbdma@mdummﬂ@mmsﬁ &) tvmce]nhsafﬁd spaKgloattrapatides, n

acua to e 3- Z0 H pyrazo bl pyridin 212. 3
M G o R e R e L
(ES) MrHhgs, ﬁypeﬁﬁnﬁtnﬁ@ lohd E&lse(aé’ﬁlah@ﬂhb 1O PPatitobBmuhS disehsds, ¥uch@s MM Su,
35 C, Im/min 25 flow rate, a gralent ot 20%to 10098 with a

1.1 in ﬁéagwngiq,@elwéemzmdcym@pcmiﬁhtwduaen@%ﬁa&é@lcﬁﬂwsq polyarfienigo,

2007! 0052 93 PCTkZQL’ng ocgaé‘é/? d@%%m%{% 0235‘@" Z@n?hé‘e@?tg“lag b Rt

1H4yr az apsofid@jclectitifs; obtdoanthitiy, | pelparteul aChithGlis, nwyltipla zéleresidlsgstanie, luphs0c

i oxane. CIBIROTVEE! S rpREl oot Some ot BBRS i e fleotso

for 16 heejectldte(idchaigly Ogiafvetuttn\Was gGAGLadt difbabd) UMY ENRMcAlHEReARd
concentrated in vacua to provide a crude residue. The resultant

resi Hle VRSh Hndesigd afaterHpontse PRIEBIIEGERoe)s Bh1 Brdatibitpdviuch as
iat ur at e&rd}@@scﬁé}ld@eéﬁ@n&l@ﬁnMeros-Eﬂ?osﬁraﬂéPésfeni;ﬁy Hyodfas o g\?:’fo@%gﬁéfﬁ{ve

odi um sul f at e, | tered, concentrated I n vacua to
- pyr azol (bﬁ@s%-(bg p@xhihd!mﬂ Sdl)%aam srsepwlids, yehingiis Swbitdisywmpbhitiaysepsiss ed
Wi t hout . e
Exanpl e %9°f§yn%‘g kj&?ttﬁ)%ﬁ% fg S I});cogfoo structng: pu(lan_uonary disease, sinusitis,

Behcet's syndrome and gout and (12) immune medlated food allergies such as Celiac disease.

15 [0101] In another group of embodiments, diseases or conditions can be treated with
modulators of CCR1 function. Examples of diseases to be treated with modulators of CCR1
function include cancers, cardiovascular diseases, diseases in which angiogenesis or
neovascularization play a role (neoplastic diseases, retinopathy and macular degeneration),
infectious diseases (viral infections, e.g., HIV infection, and bacterial infections) and

20  immunosuppressive diseases such as organ transplant conditions and skin transplant
conditions. The term "organ transplant conditions" is meant to include bone marrow

. transplant conditions and solid orgen (e.g., kidney, liver, lung, heart, pancreas or combination

thereof) transplant conditions.

[0102] The compounds of the present invention are accordingly useful in the prevention
25  and treatment of a wide variety of inflammatory and immunoregulatory disorders and

diseases,

[0103] Depending on the disease to be freated and the subject’s condition, the compounds
of the present invention may be administered by oral, parenteral (e.g., intramuscular,
intraperitoneal, intravenous, ICV, intracisternal injection or infusion, subcutaneous injection,
30  orimplant), by implantation (e.g., as when the compound is coupled to a stent device), by
inhalation spray, nasal, vaginal, rectal, sublingual, or topical routes of administration and may

be formulated, alone or together, in snitable dosage unit formulations containing conventional
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[0121] Preparation of of 3-Nacetyl am no-4-nethyl pyridine: To
solution of 3-am no-4- 15 nethyl pyridine (540.2 ng, 5.0 nunol, 1
equi v) |n dwﬁhl oronet hane (20 nL) was added pyridine (0.8 nL, 10.0
m nol , eq V4R %5 cet i ¢ anhydride (0.57 nL, 6 0 nunoPCT/USBOGHQ4ALY ) .
The resultant soI ution was stirred at roomtenperature for 16 h and

concent rghekié ﬂuaﬂﬁ@déﬁtléaﬁﬁ rae&wa% c&qﬁfsuﬂﬁmfaﬁﬁ'aﬁ&' eﬂﬂ&eﬂ@@pur Tortlith

di luted wi th _dichl oronet hane , and washe

sodi um tip‘étapf)%ﬂﬂa@léﬁmueous soI ut| on (50 inL) and brine (50 nL). The
20 organic | ayer was separated, dried over sodiumsulfate, and
concent r{atddd im t}maremmehbonpr&}edtm&r of’aaeﬁdlﬁdrr&rvﬂhm:aqmtm%ﬂwhﬁ& Fdcelitbre

(400. 2 g?%d&%? ellow solid which use ]\gm t.hout furthe
purific 10%; ﬁllgmroplﬁ'a sageileyel will generally be about 0.001 to 100 mg per kg
1- pyrsazglaQénd béd)p‘l/ﬂgﬁtlp@i wi¥ibh %@Q@x’ﬂﬁust&%ﬁsﬁ%?@&%ﬁlﬂ e dbse

acetyl am no- ridine equi v§) I'n toluene

(3 m) v%\gfeahbreﬂae ﬂwe@ kevgiumube Bbaut iOtUé tq thoBLZNDY ke H20dayt moB: Refanbly,

1.6 60

ot ase) (0 B3 B SAEReer 43 % RigeoaBsgRRrveh ik Anb e g 25

m xture mgikgpk&aihygdbait 080G tﬁllf)mg/l% 1RO UL4S or mﬁi ®did PmglePet @i};’peﬁ?ﬂimlfh%
and diluted with eth lb&g}ﬁ(ﬁi%at(é 200 The m xture was washed with

sat ur at SAPESIRS 4RsRasi u-PBi@sHer Gae 5-0 mg/kg per day. For oral
20071@0%%8@_%%299&41%%&%&& ﬁb—ﬁef‘é{\ﬁﬁ}eﬁmﬁg@d filthe RS P EAR dorirh

{frhe organic |l ayer was dried over sodium sulfate and concentrate |n

acua t d° 69%%%%}11@;?%@&@% inAatientparticalein g &, Mﬁlopﬁ;rlﬁﬁs U039 .0F HGBish
chromat %roaﬁ’dib’g (13b.o] B0, 359 SidbYy 4@?%%@6 &/ é@)%a oéﬁ%(ﬁtd‘é{&d 1900,

acet at e/ hexane)’ to give 1- pyrazbl 4-°C py ri‘ et han .2
mg) whi amllmgnmféhb mtxwhmgredtemt fon éhe spampuomabaadjmezﬁ[oﬁmai]os@ym thesi s of

1H pyra ridi ne: a_sol ut 1-pyrazol o

c] pyri d ?I{t%?él t?%iage\ré]b:]rge E%pcgmd ma_xb e_l.afiﬂHWB eredfn&iagl%en oﬁ?tofttunes per
tetrléhydiagfpxeﬁnabbannd_()rtezmljwﬂdyanol (0.5 nmL) was added sodi um

hydr oxi de aqueous solution (2M 0.25 nl). The reaction solution was

stirred [aios) oqmmedén@la@fwa@ hfo%ve} daat R hedine Hoéé@&%?ﬁd@éqﬁ%a&%ﬁ&@sﬁ%%r

to provi de a crude residue. The crude residue was diluted w't

(20 ni) Tamenyereticals ﬁaﬁleatanmwaaw@ mcwablr@pmoxlzvmemgfmtprs ifitheding
conbi nedy o5 G sfth@y&mcg@ﬁlgovac Bgeaﬂam sSHblifd OV Bhef 081 UB

sul fate, and concentrate to oro
1H pyr azd Iﬂ@E gomparih e adienodasvedtit therqd s ehgractbristibs, gemeal Wedlthosetx and

further MtH,.120,.3, Rf 0.22

or 35 it B st ol e il i v b oo B
gradie ntconﬂbnﬁﬁ@ﬁ i th 88veBtyaftthe garticular bmiitumsbr Gt sdheY it erdvindhdrdpy.
formc acid /5%aceton|trlle / 15 94. 9% water, B = 0.1%formc acid /

{
5% wat erfh16¥4- %{%@E&taﬁdﬂ bddditiRd assgﬁﬁt'é@\wﬁh%fﬁydi‘ﬁﬁ%ﬁ' ifin@fne disorder, infection
3-1o0do- 1H pyrazol o[ 3, 4-b] pyri di ne. 12,

and cancer can be treated or prevented with the present compounds, compositions, and

methods.

25 [0107] The compounds and compositions of the present invention can be combined with
other compounds and compositions having related utilities to prevent and treat the condition
or disease of interest, such as inflammatory or autoimmune disorders, conditions and
diseases, including inflammatory bowel disease, theumatoid arthritis, osteoarthritis, psoriatic
arthritis, polyarticular arthritis, multiple sclerosis, allergic diseases, psoriasis, atopic

30  dermatifis and asthma, and those pathologies noted above.

{01068] For example, in the treatment or prevention of inflammation or autoimmunity or for

example arthritis associated bone loss, the present compounds and compositions may be used
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(PCtor.t. f0124] To a solution of 1H pyrazol o[ 3, 4-b]pyridine (500.0
ng, 4.2 mmol, 1 equiv) in DWW 20 (10 nth) at 0 C, was added i odine
(2.13 g, 8.4 mmol, 2 equiv) and potassi um hydroxi de (943 ng, 16.8
nunol , 4 edtiP¥9070023¥ resul tant m xture was al l owed to WIIUTLW602BM
tenperature and stirred for 1 hour. The reaction solution was slowy
quenched;nwiohi hsn@@huﬁaate@%ﬁ@@hmg&&m u:Laﬁ R a%&'ﬁ%@o%%)an%ﬁila{étd st(éo
m.), and extracted wth ethyl acetate

or gani ¢ lipgrageasidpibiigistiel a%/\ﬁrtlﬁh%?ré?rf 5(18’0%3’@@33%?) Cymma%eﬁtﬂlihll&%

51 ado- 1B T aSAT SR PRRLAD, o RREBOLE fh el VPR B o

was use dnﬁmlmthr) ah NIMID A lastagqnint,i dhiintdbitaonf mh:(d\@ﬂd:‘tﬁi)an Mﬁtblﬂ}ﬂ of e sfﬁth%isb?

mn (Agil, Zor bax X 50 mm 5 ImM/mn flow rate,
.5 i O oA o Tera 08 g O RO EH O R R~ RERSSE S0006 B, A=
0.1%for mﬂamﬁﬁto@ly égeﬁf’/(f@c‘eﬁar@ﬂb hﬁﬁl'ﬁ%eﬁlp&ﬂkd%%%ta%&am%oﬁh& Mzﬁrpl’céaeﬁle,
acid / 5% water/ 94. é%acetonltrlle)

2007/ 002@@@@2@6@@@@“&%&%1@: QOWWh@@rqgce@,fphena_cetm plr_oxwam a
344 U8 b1 o0 frRliR Aa RGN sy R il o) ARE AR Y11
144- (4- ebﬂrﬂm@n&s—dnﬂwompgfimmmwby pﬂmnu;;sie)edZwith an analgesic listed above; a

02- mot L L RENT5L A i 2 35S % PhRNEL), s iodet DORS o

E Chl or omgdeSiufrdnydiokedepa chbhgﬂafaﬁt @cm;h@ﬂylﬁhﬂﬂb! %eﬂylﬁrﬁbaﬂﬁﬁﬁlﬁé pi per az
n- 1yHet hanone, (aryl pi peraﬁl ne) (4.81 equi v),

1H pyr azBieBfosphedgng, Axypiaeotms, ezbmgphnm ef}a%ﬂmw xzilowe@afe}m) and
pot assi Ugﬂoﬁﬁhg)&@ﬁﬁ@ of 1%90 Qr%oﬂy ep%é@hx% B Rkitnsdfe %H'ay):odé’ﬁfeehﬂ'r&%%ﬁéed in

di et hyl f or mam de [(3 and heated at 80 C for hour, then
cool ed 1eAramipheb AT @tmtaa@ @r éexmmﬂmaﬁm,taemﬂrem,ﬁn@ neednésg ol tontseditings t h

et hyls acg%ﬁgs@fﬁl %0 inL), and washed with water (3 x 150 inL) and
brine (1 he organic | ayer was dried (Na2804) and concentrat ed

in vacua provi de a crude residue. ude residue was _purif.ied
by 1 as o ik Padniop G rESEoTiiuOB e et PR iR ARy B whed
tri et hyl esmbigation u&&%@aﬂig@ﬂﬁt e bbed i e ottt prove@ionPiupiesiesh or

1- 0- (4- Chl ar o- 2- quoro - met hox %When yl

15met hy| pPpranet @eﬁiﬁeaszs pRsORY %ﬁ[fgrﬂ%]l ﬁ%%%ﬂﬁ%@qiw@pﬁam they 3

g) and lpjfegnt ArvEdHoR e Reful. Such other drugs may be adrninistered, by a route and in an
fl uoro- 5 met hoxypheny1) - 2- (S) - met hyl pi perazin-1

- y1] 2@- pyinens cofroaly iwpeshiheraion soptemporandeusin néseegexmaljy with @ zeepoymdror
144-(4-
pi peﬁaz?@ﬂ%ogf% Sﬂﬁg??egghg%%@‘ﬁybj pyl’l#llllj m& Icgg‘lﬁ)ﬁ%!ﬁ%nn%ﬁﬂli%%m( ES)

H 418. mwverRionds Mhmtémm:lrmwsiimth ane @@ncﬁBotBtﬁdrugs, 1 pkarﬁﬁnmticﬁg, 35
c In/ of 20% 10 i th .1
m - washoBosgoneRuDeguch e oflel e EblioR o S ek Bant b e shie

wat er, Bpr@sd&t erdtions grefpfed Achingly.ahd piRdnSabatt@nidsitiohe)f thésikesent
1-(4: 4ch ro-2-f] uoro-5-
met hoky p& lf}“‘?“'h( fh%af#mlb? FROAID pip g 4pTa othet Active ingvspignts of fistAPPRich e -

2-yl et haﬁgbﬁ@; mla@iﬁoﬁﬁ-}%c ﬁcﬂ-@ro’émfp@m& &%é’@r@seﬁpﬁ%&i@h ZREsNSs of
SB- C18, 1 x 50 C. 25 flow rate, 5 mn gradient of

20% t o 1@*@%%@9@%@ ag fh%tﬂ?y\}aﬁgﬁmawe@m% B@mzaeund O1 GRTFRASHIOR CAled / 5%
acetoni t ?ﬂeé&%ﬁ {nvgtﬂrog(y&ﬁ\@lt &ininiSered Yeph?Rt 19 bIinGhdGhi phahBIRE! coflboflibns,

acetonit
mclude but are not limited to: (a) VLA-~4 antagonists, (b} corticosteroids, such as

30  ‘beclomethasone, methylprednisolone, betamethasone, prednisone, prenisolone,
dexamethasone, fluticasone, hydrocortisone, budesonide, friamcinolone, salmeterol,
salmeterol, salbutamol, formeterol; (¢) immunosuppressants such as cyclosporine

(cyclosporine A, Sandimmune®, Neoral®), tacrolirnus (FK-506, Prografl®), rapamyein

45



WD 2007/ 002293PCT/ US2006/ 024313 Exanpl e 7 Synthesis of

144- (4-chl or o- 2-f | uor o- 5- met hoxy- phenyl) - 2- 652- net hyl - pi perazi n-1-y1]
-2- (3-oxazol -2-yl - pg/r azol o[ 3, 4- b] pyri di n4-yl) - et hanone. 5[ 0127]

Pr epar at i on*V@¥2007/00229 PCT/US2006/024313
144-(4-chl oro- 2-f| uor o- 5- met hoxy- pheny1l) - 2- (S) - met hyl - pi perazin- 1
-y11-2-( (ﬁ}rblﬁxdu% ﬁypmmlg@ﬂ Endlothdr PR 5 tm?]d iwﬂmmﬁipb?dgmﬁ; anﬁhiizfﬁwﬁlg’éﬂé%?d
was synthesi zed.accardi e t1C procedyre outlined in

Ex arrply e %5-@@5&%@@%%8%# é@%ﬂpt@%}l &B an% }st mes (Hi-histamine antagonists) such
144- ( 4- ch WRo@ehiatne cRABHRRYnG) fa@ieni&iﬁah%ni(réhmgﬁﬁ{aabhaﬁé Rl 1y 1) -

2- ( 3- oxazo] - Zﬁl - pyr azol gﬁp& 4-bi pyridin-1-y1)- et.’hanone:. To a solution
of oxazofighqhydrapine)dplpnglpyivking, fi®lespurioy, iydroxpgina meddieiinan (1 i nL)

under ¢ ni )t . ..ad ' -hutwl Jlithium(2.5 M
" Fexang oRgBR-a FRAEREAT: oA A AR EbRRRL AP thon s P ik
stirred atemizdeGrfanndias ladidiing watdlizidd) faxofenfdihd, desarbbsths tytoratddtis, izam of
ZnC12 (0,5Min THF, 1. , 0.72 mmol, 4 equiv.). The reaction

sol ut i onﬂl\?glée’g?)ln(?ﬂétﬂ’rql%]\rﬂ%ﬁ ﬁﬁ%ﬁ%ﬁﬁﬁs (& Gurieroeteling é‘%?%ai’rqfi?fe%ﬂ feeptgial by t he
addi t i onisedthakind, ik &bl, Btaltedsl bhdl [ iR eR¥dolyn sod opi

152- () - Mot hyl - pi per azi n- 1oy 1] - %‘?‘%3?5?123%4.&%@1%’3%?0[ 5o, AloRing, 1y
- et hanon@rrppigpbreggidepleuiptrighs|antagonisitions), ulgriat, Inzngpfelirast, prantukast,
tetrakis | bg) Q. NYoll +Lhe

r eac?{?( onﬁ%{l&#ﬂﬁgeﬁdv\ug%@t e%leﬁelgtg ’2%3)31 Gt e?%‘&% %D%g%tgﬁsé 1&#@&%%&1%\5&0{1,0 room
%;;e nper at BAZ-HI0E); ¢) ho steroidat teinfiphmaioet @ests ((MSAID) kuch B @ropiaid dcih

m. Xt ur e washed with te 20 whrine (20 nmL), dried over

sodi um séﬁ%ﬁ% k5 ?ea%daw%lg}%gﬁ?}’ é@é&grﬁ%@%@{gxp&cﬁ Wf&ﬁ‘*ﬁt ’%Bb fade 20
product . feRegrbfeh Chipiaten, DyriapoRal BlpréRn HRUG réem KeRBebréd) il sifére daproxen,
pr oduct 1%W-phl ro- 2- . L i o

f | uor o- SOXEIREX YIRS ARy Ar§acprqians spprpley, tiprofmicadidand. tpxpprofen)s aeskig eif- 2- y

| - pygszof s (44 bl : Lt e :
O T e ybives (O PUBD S fucin ddn GADE BRIVRerad B HolpRUe Pheghiftni, T0)

nm 5u, Baclezic ped.fpatiezan Biplemceibuteng, Sortnac, grpidhe nulinghc, 20pineg td0EEs,B
with a Lilominyash, al 100%. B A0 1% f.or i id (. 59 tonjtrile
| 25 94.16“3?3%%&, BOgieg'.}%go%@?%@ECIQE%a}‘Q‘Ei%g}aﬁgﬁeﬂ“éﬁ.aé(@oa‘%&k’fgnmc
acet oni t 24id, @)efenatd 261 ZfROEE OGPET thiS2006Y 421 3iighdiyapbeyli aSydkHesives
of ' . . \ . . . .

1- 14- ( a- & Simisal and fnfonisall Oxisams &g Soricquypioxisam, sudoxieamm andy_ ) byri g

i ne-20  tenoxican), salicylates (e.g., acetyl salicylic acid and sulfasalazine) and the pyrazolones (e.g.,

apazone, bezpiperylon, feprazone, mofebutazons, oxyphenbutazone and phenylbutazone);
| (g) cyclooxygenase-2 (COX-2) inhibitors such as celecoxib (Celebrex®) and rofecoxib
‘: (Vioxx®); (h) inhibitors of phosphodiesterase type [V (PDE IV); (i) gold compounds such as

auranofin and aurothioglucose, (j) stanercept (Enbrel®), (k) antibody therapies such as

25 orthoclone (OKT3), daclizumab (Zenapax®), basiliximab (Simulect®) and infliximab
(Remicade®), (1) other antagonists of the chemokine receptors, especially CCRS, CXCR2,
CXCR3, CCR2, CCR3, CCR4, CCR7, CX;CR1 and CXCRS6; (m) Iubricants or emollients
such as petrolatum and lanolin, () keratolytic agents (e.g., tazarotene), (0) vitamin Ds
derivatives, e.g., calcipotriene or calcipotriol (Dovonex®), (p) PUVA, (q) anthralin

30 (Drithrocreme®), (1) efretinate (Tegison®) and isotretinoin and (s) multiple sclerosis
therapeutic agents such as interferon §-1p (Betaseron®), interferon (B-1c. (Avonex®),
azathioprine (Imurek®, Imuran®), glatiramer acetate (Capoxone®), a glucocorticoid (e.g.,
prednisolone) and cyclophosphamide (t) DMARDS such as methotrexate (u) other
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1-yl et hanone and

144- ( 4- ehl or o- 3- net hoxypheny1l) pi per azi n- 1-y11- 2- pyrazol of 3, 41-

bl pyri di ne- 2-yl et hanone. [0129] The two title conpounds were

synt hesi zedl0auGHPdbNng to t he synthetic procedure as oubPTT/HEANH0A4313

Exanpl e 6: For

1- [ 4- ( 4-dohiportinls Sadheds h%ﬁﬁb@awlmabﬂ%@w&gy&ﬂm%f ﬂ%’ﬂl%?{géh‘?({r

b] pyri di ne 1 él et hangne; 1H NWVR (400 111

8. 11(s, argigey A metebglites !74%2% erathiqyine, ﬁ-mvrcem@punm)md @eﬂlgnqx@te

(1|r'n|) 4? 1@4@@%ﬁh&%n§n&t&ﬁ S\Q&l a&%&ﬁmxyquga.%né ﬁncrg@otﬂe%iszgptérg SL{CﬁlaS GOl_QIHIGlB 18
[ 4 (4 'ﬁ:h"l‘ft‘ﬂiéﬁ stiomtf H@)@ppipemyd Jfphqpmresat indention to the second active ingredient

12 Bl B AP a2 LGNS L WE (400 e et
él é)7 ( 6 e@%ot@@ dgﬂé—?%i)e,aciﬁwﬁﬁbd whdd. "Eﬂaib) for &aﬁ@ld &hex?%"lonﬁé&ﬁ@ of the g?e%érgt
Exanpl o iV jorsiy ﬁPW@@P@ e#ll @MWP&E%W@E‘J retlceqfﬁw poganeang 91‘113@ present

é':; Iply L gélﬁifér%hég( ’g) rrtg‘l WM’@ '\xﬂﬁ M@fﬁ%ﬁ%rﬁgﬁrﬁb&gﬂ (@bqg{o b00ut 19 086, REIEHHIG
144- ( 4 edhbair2§02-t6 pomrt 6250 néfpmbmy@tbmrm}?&h;exﬁp@w nethh prepern énvaztion-ahd ke 2-

127, o REB R ST S IR goremensoned rane, bt i ach s,

%/\D) met heffepliveaioazdfeadh wiive tropadiar soddbeds&] pyr | di ne- 2-yl - et hanone.
2007/ 002293PCT/ US2006/ 024313 [0131] The two title conpounds were
synt hesi zed according to the procedure as outlined in Exanple 6. For
144- ( 4- Chl or o- 241 uoro 5- met hoxyphenyl) - 2- (S) - met hyl pi perazin-|-y11-2-
pyr azol o+fl Je- 1- yl - et hanone: LCM5 (ES) MtH 418.5, Rf 1.74
mn (Agilent or ax SB-C18, 2.1 x 50 mm 5s, 35 C, Im/mn flow
rate, a 2.5 mmgradient of 20%to 100% B with a 1.1 mn wash at 100%
B; A= 0.[994% orhedoidawidg £xByplescet offiéred fiolidustrate 4vd wbiva fierit, th8cleintd 1%

form J Y% water/ 94.9% acetonitrile): For
1[421£CC§§{6€?'86§ fl uoro-5-

o R i e R Rt AL o

SB- C18, zZldﬁc%Cﬁé?n16&DCo55(M1%u@e "'msdoﬂélﬁ Jogf |1HWRtsgec&% v?erére@&r@ed ona
gradient_of 20%to 100%B w th .1 mn wash

form c abinMaoyndae yiz NMPe‘-‘PFCfW@% Vignificantpeals. azr.%rfmriﬁd r@iaaw @ I 5%
vater/ Séhv8% et tauiddd ih e or@fﬁmhﬁhéﬁ.]y (s, singlet; d, doublet; t, triplet; q, quartet; m,

20 multiplet) and number of protons. Mass spectrometry results are reported as the ratio of mass

A,

over charge, followed by the relative abundance of each ion (in parenthesis). In the
examples, a single m/e value is reported for the M+H (or, as noted, M-H) ion containing the
most common atomic isotopes. Isotope patterns correspond to the expected formula in all
cases. Electrospray ionization (ESI) mass spectrometry analysis was conducted on a

25  Hewlett-Packard MSD electrospray mass spectrometer using the HP1100 HPLC for sample
delivery. Normally the analyte was dissolved in methanol at 0.1 mg/mI. and 1 microlitre was
infused with the delivery solvent into the mass spectrometer, which scanned from 100 to
1500 daltons. All compounds could be analyzed in the positive ESI mode, using acetonitrile /
water with 1% formic acid as the delivery solvent. The compounds provided below could

30 also be analyzed in the negative ESI mode, nsing 2 mM NH4QAc in acetonitrile / water as

delivery system.
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Synt hesi s of

144- (4- chl or o- 3- net hoxy- phenyl ) - pi perazi n- 1-y11- 2- pyrazol o[ 30- 15

e] pyri di ne-1-yl - et hanone and

144- ( 4- ehl oVB2¥T#2PHxy - pheny1l) - pi per azi n- 1-y11- 2- PCT/US2006/024313
pyrazol o[ 3, 4-el pyri di ne-2-yl - et hati one. MeO CN-Cct [0132] The two
title comay n@tl'gmfsams MBS 5B oPERAURNASh &l veRFRLLRE W&ol | ned
in anpl e or

144- ( 4ngﬁlp‘8r BUE B pAsEpRsiopn e tha ghilediariisan. A saynplraflvedfBl Wute@®

(o 1y g ® RARNES koSl Bne VKA e oy ol py > >

6. 42 ( ddiseviligty within3Be fregenPidplicBio88 Ir( the dBikdiptioBs 3Othé kynthebddthat f3Id4 (N,

4

1221 %’5 %‘r‘ﬂ‘%f’%‘“ﬁ% meﬁmﬁ W BRFOPIoSRaE SR Pregatpots Wspe obsaingst ot - ¢ pyr |
di ne- 2- )ébm@x%fb?dﬂ%l@ces NiyRese408umd¥&al s%%ﬁolﬂde%lg&h(@henﬁ CoB-abds(d,
1H), 8.10 (d, 1H), 7.50 (dd, 1H), 7. d, 111), d, "1H), 6.39
(dd, 1HRrEmicGyRya Scigtifigfncomogmed; Qalnm;i rglups I(xcmrpczmyd I@nqaate( m 4H).
I\S/)?ng ht??(‘%;emfcﬁﬁ, ﬁ@na\é@m%%%?égpg&%gf g@hyﬁ?cgpéé.%&egxa, %i%a Aesar, Davos
144- ( 4- Chemicals2and Gt Chdnings. hCorjampivirnydt prypipeazrd dvnpoydds-cdn pyr azol o

b di.n-| -yl - d ; . .
T Bl oblatien: BRARRY SeultSS mremngnc s pesgrbedan b Wﬂenﬁf*@l}cam o[ 3,
é 14yri tioni Rogs mn, tiRreMents of which Is3@leby R otpoRutdd ih e eﬁtﬁe@%rﬁi%p

y

nt hesaﬁed ac | ng to the, procedure aoutlined in Exa

144- ( 4- A% iiBuca Hoes. haue hesrymipiyas) to) iy threrdlpinsraging Hld éetywra%%[ 3
, 4- D] pyith 8 (\bhe‘ﬂ{er @&ﬂﬁ%{hﬁi obiaied Gfﬁkpé}@tﬁw t§9 &Pflﬂei&ﬁ)lu%n@g Sglt%bl% 0

(Ag| | ent Zorbax SB-C 50 mmn, ow rate

gr adi entoptnized binkes, spdoas the metyi upit ﬂqscnlqu mﬂle\baéﬁoﬁtinsmw@@; A= 0.1%

formc acid / 5% acetonitrile / 94.9% water, B = 0.1%formc acid /

5% V&t er(#1197. Ticakidiedin the bk @)l alE@fecogmze that alternative methods may be employed
2-fluoro-5- netho hen

L R S el SR e K AR Bl PR egoh ey described o 5.
R11. 76 Riifhid thgbb@Ndf (e db&ncBBarehS: exBavktive, Bt dasrBﬂm@&b brdRil{Capy ¥k 8 hid

flowrate, .a 2.5 min gradient, of 20%to 100% B with a 11 nm wash at
100% B; @W%ﬂ#é@%ﬁéﬂ&@ﬁﬁpqnds%la@asbnltr. le /| 94.9%

[0114] Certain molecules claimed in this patent can exist in different enantiomeric and

20  diastereomeric forms and all such variants of these compounds are claimed.

{0115] Regioisomerism is a common property in organic chemistry, and is especially
common with regards to certain structural types provided herein. Those skilled in the art will |
recognize, with respect to the compounds described herein, that the coupling reactions with
the heteroaromatic ring systems can lead to either one of or a mixture of detectable

25  regioisomers.

[0116] The detailed description of the experimental procedures used to synthesize key
compounds in this text lead to molecules that are described by the physical data identifying
them as well as by the structural depictions associated with them.

[0117] Those skilled in the art will also recognize that during standard work up procedures
30  inorganic chemistry, acids and bases are frequently used, Salts of the parent compounds are
sometimes produced, if they possess the necessary infrinsic acidity or basicity, during the

experimental procedures described within this patent.
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15 water, B = 0.1%formc acid /5% water/ 94 9% acetonitrile).

Exanmpl e 13 Synt hesis of

1. 1444- ehl or 0- 2-f | uor o- 5- met hoxy- phenyl ) - 2- ( S) - met hyl - pi per azi n-1-y11
-2- (3-thi Q¥8120000329%yr azol o[ 3, 4- b] pyri di n- 1- y1) - et hanoPET/US2006/024313
-.{-3+K2CxBCI OW, 80C 20 [0134] The title conpound was synthesi zed
according to the procedure outli negxiafpieianple 6: LCMS (ES) M+H
501.5, R12.82 mn (Agilent Zorbax SB-C18, 2.1 x 50 mm 511, 35 C

I 'm/ m n $yneivesis 3t €~ rgﬁoﬁj[gurb pyadinent of 20%to 100% B with a 1.1 nmm
vvash at 100% B; A= 0.1%form c acid! 5%aceton|trlle/ 94. 9% water, B

0.1%formic acidl 5% wat @m 9%,aaet oni ).
2007/ 002293PCT/ US2006/ 024313, ntth
3-pyrid-2-y1- 1H pyr azol of 3, 4- bf! perH?rﬁe N ﬁ [0135] The title
conpound was synt hesi zed accordi ng t'd’ (fhe procedure outlined in

EX?ZD l(éel @%%WP ’I%u%g)g% %%@? hoi%;)oép%% yq mﬁ’1=(‘s%q~“’rr&thi¥9ﬁa%e§e°r‘8% n-1-yl
-2- 3 &xésgﬁmcﬁ%%ah&% BOAEZPY Grelodmfibd B4 Ql'e@fu%eézlﬁé R&IAIPPIRIC 4 16

[0136] The t1 S synt 8si zed accor to t e procegure

out | i nedafidt GEMQ@% ﬁ)oﬁl teﬂn%frgﬁe Mkl DR ééporﬂdz%vzguarfb rdvﬁﬂa'a!&ﬁﬁe
Zor bax SB-Cl . E§ 35C, linlanin flow rate, .5 mn

gr adi entre’iﬁlueZ@%}t Yﬁasl‘blﬂ}%i B"l\“/h @lﬁhiaromeébam @00 D Bhe amgavs Bﬂuﬂﬂﬂ \Eﬂsm%?’hEd
formc aﬁﬁ'tffiwé’ér/(’sgﬁﬁq),t : |nly(§d) ﬁllé%l(d gx‘@d\’éﬁr%ﬂ}x& 0?18 sgdﬂru{? %u?fﬁt@ GhaGifedt 5%

wat er/ 94.9% acet oni
3- Chl or owaskempyved Ziovash@topioyidp i Himirarelo{3,4-b]pyridine as a yellow powder which was
10 used without further purification: LCMS (ES) M+H 120.3, R¢ 0.20 min (Agilent Zorbax SB-
Cl18, 2.1 x 50 mm, 5g, 35 °C, 1ml/min flow rate, a 2.5 min gradient of 20% to 100% B with a
1.1 min wash at 100% B; A= 0.1% formic acid / 5% acetonitrile / 94.9% water, B=0.1%

formic acid / 5% water/ 94.9% acetonitrile).

Example 2

15 Synthesis of 3-Thiazol—z—yl—lH-pyrazolo {3,4-b]pyridine,

Nﬁ
S
NN
(\':kﬁ L
cl Diaxans, 15D°C N ﬁ

f0119] To a suspension of 2-chloro-3-[(2-thiazolyl)carbonyllpyridine (257.5 mg, 1.2 mmol,

AT
i

1 equiv) in dioxane (3 mL) in a sealed tube was added hydrazine (2 mL). The mixture was
heated at 150 °C overnight, cooled to room temperature and concentrated in vacuo to provide

20  acrude residue. The resultant residue was diluted with dichloromethane (300 mL), washed
with water (50 mL) and brine (50 mL). The organic layer was separated, dried over sodium
sulfate, filtered and concentrated in vacuo to provide 3-thiazol-2-yl-1.H-pyrazolof3,4-
blpyridine (212.3 mg) as a yellow powder which used without further purification: LCMS
(ES) M+H 203.5, R¢ 2.68 min (Agilent Zorbax SB-C18, 2.1 x 50 mm, 5p, 35 °C, Iml/min

25  flow rate, a 2.5 min gradient of 20% to 100% B with a 1.1 min wash at 100% B; A=0,1%
formic acid / 5% acetonitrile / 94.9% water, B = 0.1% formic acid / 5% water/ 94.9%

acetonitrile).
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[0137] 1H pyrazol o[ 3,4-b]pyridine (89 ng) and N-chl orosucci ni m de
(220 ng) were conbined in CH2A 2 (4 nL) and heated at 45 C for 16 hr,
then cooled to roomtenperature. 20 The resultant m xture was
purified byWPIZHSHORM omat ogr aphy (silica gel, 50% hexane¢susrgde/024313
acetate) to afford 3-chloro- 1H—pyrazo| 0[3 4- b] pyridi ne. Exanple 17
Synt hesi s of

14444- Chl or o- 3- net hoxyphenybp| peraz yl] 2- (3-ehl oropyrazol o[ 3, 4-
b] pyri di nioéik)of il e conmpound was synt hesi zed
according to the pr ur[ghgb&?ﬁ neﬁlgbﬁegrrpl e 6: LCM5 (ES) MH

420 5,1212.37 mn (Agl | ent Zor bax SB-C18, 2. 1 M, 00 mMmm 512, 35 C,

"im/mn flowrate, a25m adiente Of olOO%vathall
mn wash at 100% D; A= 5 O. I Miokenech6d o6l Iﬁcetonltrl le / 94.9%
water, B = 0.1%formc acid Yo wat er/ 94. %Hacetonitrile) Exanpl e

18 Synthe5|s of 3-Methyl-1if-pyrazol o[ 3, 4-b] pyridine Me
MeMyBr hy @28 e Hlow%rﬁéanomaiﬂefdﬂ M GL39razige @M,Uﬂlﬂ divxate (100 mL) were

2- chlprog [ g d

s 2aded B SAIP AR, imh Ao 1oL BNIB TR el vl apbicho

r esul t antooss temperatursasd warcrmthiedon voomte propEk atcarde residkes The resdidhbr 3

hr. The reaction,.sol utio s .coaled. to C.a

aqueous L SOFut™o r‘{e# W%)@%?ﬁt_%%? 8‘?&811‘:) 33%{"5&%}? évdwiiuﬁaljie as(’a[tsfc’jllélﬁon (50
stir L ed @h). aﬁiﬁdr@@ﬁtﬁlby&@vahﬁn@%oﬁeﬁgvﬂmﬂ%m&tb eatgumd ,angd céﬁbecgan@uhr;a&uoz@d
y. t he at.urated_sodi um bi carbonat e (NaH sol ution
The 1 eactiash LEoPaErents AAPIdhT B GFHas it SO Vs b orbHeAaG0lind ( he
filt{@t enyas Hasheda th ethyl acetate (3 x 10 nl) and aqueous brine
(NaCl) solution (10 nmL). The organic layer was dried over sodium

sulfate (Na2SO4), filtered and conﬁent I AL ed in vacuo to give
3-acetyl - 2-chl oropyri di ne as a yeI vvder whi ch was used w t hout

further ch ts] rrpound(S Met hyl-111- :0

pyr azol o? : esf)ﬁ I‘I%}D §| zed from

3-acetyl - 2-chl or opyrs.di ne acc beNg ffo, ke procedure outlined in
Exanpl e 2. ﬁw R A W“—“,!ﬁisﬂ @N

1
Ac Ac

[0121} Preparation of of 3-N-acetylamino-4-methylpyridine: To solution of 3-amino-4-

15  methylpyridine (540.2 mg, 5.0 mmol, 1 equiv) in dichloromethane (20 mL) was added
pyridine (0.8 mL, 10.0 minol, 2 equiv} and acetic anhydride (0.57 mL, 6.0 mmol, 1.2 equiv).
The resultant solution was stirred at room temperature for 16 h and concentrated in vacuo to
providev a crude residue. The residue was diluted with dichloromethane (200 mL), and
washed with saturated sodinm bicarbonate aqueous solution (50 mL) and brine (50 mL). The

TR

20  organic layer was separated, dried over sodium sulfate, and concentrated in vacuo to vield 3-
acetylamino-4-methylpyridine (400.2 mg) as yellow solid which was used without further
purification.

{0122] Preparation of 1-pyrazolo[3,4-cjpyridin- l—yl—ethaﬁone: To a suspension of 3-
acetylamino-4-methylpyridine (301.5 mg, 2.0 mmol, 1 equiv) in toluene (3 mL) was added

25  tert-butyl nitrite (#+BuONO) (420 pL, 3.2 mmol, 1.6 equiv), acetic anhydride (560 pL, 6.0
mmol, 3 equiv) and potassium acetate (235.2 mg, 2.4 mmol, 1.2 equiv). The resultant

mixture was heated at 80 °C for 2 hours, cooled to room temperature, and diluted with ethyl

acetate (200 mL). The mixture was washed with saturated sodium bicarbonate solution(50
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Exanpl e 19 Synt hesis of

144- (4- Chl or o- 3- net hoxyphenyl ) pi perazi n-1-y1]-2-(3-net hyl pyrazol o[ 3, 4
- bl pyridin-1-y1l)ethanone. Me [0140] The title conpound was

synt hesi zedVQE¥ G029y to t he procedure outlined i n Exanpteu@ioskheND
(ES) M+rH 400.5, Rf 2.12 min (Agilent Zorbax SB-C 8, 2.1 x 50 mm

512, 35 ), kdieh (S0InL) dn@ Wik fsemB). 2% Fndo %ﬂc%y@ﬂwgsrﬁneﬁ il e

vmtha 1 mn wash at 1009 formc acid / 5% acetonitr
| 94. 9%%@@kate®fwaeuqt%prmdﬁ ol rgs1¢®%T\hemrdﬁJe 945 996 fadettonhtri | e) .

Exanpl e 50 o

144- (4- HTOF WAES (e L % slvhaeiheninnie 30% i psiaedbasi i gyif: o- (3
- net hylypyyazelofil 6t Pydditdyyliettianede §0.) eig) amivhavas Meed withilt fudthdIurifiagtion.
title conpound was synt hesi zed according to the procedure outlined in

Examzd e 0[@12@}%{115@ oMﬁ#cipﬂﬁZmé[?, 4@]%)%21&% Mg, s(ﬁ%eibh %P%Pﬁ%%c&r%gféré& C18,

.1 x5 [/ owrate, a ent of
20% to 1c0m%dsl imyt pthepone (20Amges 1 zamom@%ls) mActra@yderm @intl)aazidd / 5%

ccet ot kel GREIMIAD By R ASHILSs Yl Rio0i 1) A %
144- ( 4- Ghictivn scauﬁmtmwpbemybom temreamfe\ fol‘ mﬁhnc%é;a ofneentehitad-id v¥dua)s azo
1o [3,4- pt;oxp Xer Ell grlu ne resitn 62 ef'hr;:ac%?c{g re31due was dﬂutg with water -(2%amf)oand extracted
10 with dichloromethane (2 X 100 mL). The combined organic layers were washed with brine,
5 dried over sodium sulfate, and concenirated in ﬁacuo to provide 1H-pyrazolof3,4-c]pyridine
as white powder, which used without further purification: LCMS (ES) M+H 120.3, R¢0.22
min (Agilent Zorbax SB-C18, 2.1 x 50 mm, 5y, 35 °C, ! ml/min flow rate, a 2.5 min gradient
0f20% to 100% B with a 1.1 min wash at 100% B; A= 0.1% formic acid / 5% acetonitrile /
15 94.9% water, B = 0.1% formic acid / 5% water/ 94.9% acetonitrile).

Example 5

Synthesis of 3-Todo-1H-pyrazolo[3,4-b]pyridine,
’ I

1z, KOH

S bl s

Ly C
M 1]

0,
N t DMF, 0°C to 1. N i

[0124] To a solution of 1H-pyrazolo[3,4-blpyridine (500.0 mg, 4.2 mmol, 1 equiv) in DMF

(.20 (10mL)at0°C, was added jodine (2.13 g, 8.4 mmol, 2 equiv) and potassium hydroxide (943
mg, 16.8 mmol, 4 equiv). The resultant mixture was allowed to warm to room temperature -
and stirred for 1 hour. The reaction solution was slowly quenched with saturated sodium
thiosulfate (NazS,0s) solution (10 mL), and extracted with ethyl acetate (2 x 200 mL). The
combined organic layers were washed with water (3 x 50 mL), brined (50 mL), dried over

25  sodium sulfate and concentrated in vacuo to give 3-lodo-1H-pyrazolo[3,4-bipyridine (1.02 g)

as a yellow powder which was used without further purification: LCMS (ES) M+H 246.2, Ry
2.17 min (Agilent Zorbax SB-C18, 2.1 x 50 mm, 5y, 35°C, ImVmin flow rate, a 2.5 min
gradient of 20% to 100% B with a 1.1 min wash at 100% B; A= 0.1% formic acid/ 5%
acetonitrile / 94.9% water, B = 0,1% formic acid / 5% water/ 94.9% acetonitrile).
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CNIM Cl [0142] The title conpound was synt hesi zed according to the
procedure outlined in Exanple 20 6: LCMS (ES) MtH 463.5, Rf 2.32 mn
(Agilent Zorbax SB-C18, 2.1 x 50 nm 512, 35 C, Im/mn flowrat; a
2.5 mn gradpemroe2920% to 100% B with a 1.1 mn vvash apcﬁggoof%%zwm
AO. 1% formc acid / 5% acetonitrile /94.9% wat er, = 0.1%formc
acid! 5% water/ 94.9% acetonitril eﬁxamﬁlthSZOO?lOOZZQSPCT/ US2006/ 024313
Exanpl e 22 Synt hesi s of

o TS, 2 B gt FC R Rb R B pbietl 2 b et A S b °7°
synt hesimealzms,d:m!pyrgilnm ymbxmhu faad QqﬂJ(:i-ﬂiﬁdrd-mf@émllﬁetﬁeng% ﬁS)

MrH 469. ent x SB-Cl18 1 50 mm

I'ni/mn (34”8@1}3’&18“&51“21& %ﬂ%f‘%\)&? gﬁtb Brridipovdethomoes with a 11 ni n

vvash at 100% B; A= 0.1%formc acid! 5% acetenitrile 194. 9% water, B
0.1% form c acid! 5% water/ 94.9% acetonityi /—\1_Q<'I.E><arrpl e 23

Synhesi s of (

2- (3- Ami nopyr azol o[ 3¢4-] pyri din-1-y1) - 144- (#°ehl or &- 2‘§Puoro 5-

met hoxypheny1) - 2- Ber azi ﬂ-:f-\;yl | &%%hanone. + [014

1H Pyr azol of 3, 4- b}gyri di w3yl am'né” (6Fmy)

2- Chl or o- 1- [ 4- (4-chl oro-2-fl uoro-5- 15 aﬁ_ -(7

met haxy- pheny1) - 2- net hyl - pi perazin-1-yl]-eth ne\'(<m and K2CCO3
(414 ngy) were conbined in DVF (1 nL) and heated at 80 C for 2 hr,
-hen cool0#tbit dl-@hiom—IWﬁ%ru%ﬂuo?@é—mﬁmypmm)m-@m@wﬁ@rw ifi i ed

b] pS ; |e8| %139‘138 g“ieﬁ g‘#’% %%14 1(325?%12{)%‘?‘%0%[?&%@@3 Dblpgidivs GiZBer

azi n- | - y§ el bameiiel Asquav)y eld RwsAeMEebond: 398,00 ES) 49V M3 3) ére06
m n (Aglélent Zor bax %13 ):/L8 ;g’ 1S x 50 gnnﬂiﬁm%f 35 C I%%qﬁ\wflow

rate, a @ssﬁlvnﬁmcbmaﬁi(s'%nnaoﬁdmniﬂﬁﬂﬁ}’mﬁimatdd ah 8 q for Irhonaskenaboldd0%
B A= 0.1%formc acid! 5% acetonitrile / 94.9% water, B = 0.1%
form® deirepm tegmetaire r Thogsumstaniatusnives dilued withethyl lneetatd (300 mL), and

washed with water (3 x 150 mL) and brine (100 mL). The organic layer was dried (Na;SQ4)
and concentrated in vacuo to provide a crude residue. The crude residue was purified by
flash chromatography (silica, 100% ethyl acetate with 1% triethylamine to 100% acetone
with 1% triethylamine) provided 1-[4-(4-Chloro-2-fluoro-5-methoxyphenyl)-2-£5)-

15 methylpiperazin-1-yl]-2-pyrazolo[3,4-bipyridine-1-ylethanone (2.3 g) and 1-[4-{(4-chloro-2-
fluoro-5-methoxyphenyl)-2-(S)-methylpiperazin-1-yl1}-2-pyrazolo[ 3 ,4-b]pyridine-2-
ylethanone (2.5 g).

{01268] For 1-[4-(4-chloro-2-fluoro-5-methoxy-phenyl)-2-(S}-methyl- piperazin-1-yl}-2-
pyrazolo[3 4-b]pyridine-1-yl-ethanone; LCMS (ES) M-+H 418.5, R¢2.34min (Agilent Zorbax

20 SB-C18, 2.1 x 50mm, 5u, 35 °C, lml/min flow rate, a 2.5 min gradient of 20% to 100% B
with a 1.1 min wash at 100% B; A= 0.1% formic acid / 5% acetonitrile / 94.9% water, B =
0.1% formic acid / 5% water/ 34.9% acetonitrile): For 1-[4-(4¢-chloro-2-fluoro-5-
methoxyphenyl)-2-(S)-methylpiperazin-1-yl]-2-pyrazolo|3,4-b]pyridine-2-ylethanone; LCMS
(ES) M+H 418.5, R¢ 2.00 min (Agilent Zorbax SB-C18, 2.1 x 50 mm, 5u, 35 °C, Iml/min

25  flowrate, a 2.5 min gradient of 20% to 100% B with a 1.1 min wash at 100% B; A=0.1%
formic acid / 5% acetonitrile / 94.9% water, B = 0.1% formic aéid/ 5% watet/ 94.9%

acetonitrile).
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Synt hesi s of

114- ( 4- Chl or o- 3- net hoxy- phenyl ) - pi perazi n- 1-y1] - 2- ( 3- oxazol - 2-yl pyraz
ol o[ 314-b] pyridi n-1-y1)-et hanone. WD 2007/002293 PCT/ US2006/ 024313

[ 0145] The ‘{ptzﬂ‘é’m@?é%?’ synt hesi zed according to the proceercresetkized
in Exanple 7: LCVMS (ES) M+H 453.5, Rf 2.20 mn (Agilent Zorbax
SB-C18, 2.1 x 50 mm 5p, 35 C |Im gmgpfelrow rate, a 2.5 mm gradi ent
of 20%to 100% B with a 1.1 mn wash at 100%B; A= 0.1%5 formc acid

[ 5% acegpithésis df q {él-%f-rcﬂf@&@lfﬁforo-g-metﬂoniy/ﬂ}{eﬂ?ﬁ‘zc(ﬁ%&h&l—pﬁp@r\ﬁﬁﬁ% L{t)-2-

94. 9% acetonitril
3-Fl uoro@iﬂ#apqlf%ﬁmym{@lﬂﬁlé}b]p:mdiuﬂmé) etha@orfeD146] The title was
synt hesi zed according to the procedure outlined |n Exanple 5 using

Sel ect pl uor T™M F
(1- Chl or onret hy1- 4 on¥, 4- di @(n abi &5l o[?—é;/kr
bi s(tetrafl-uoroboggte)) ‘he eledt roplHsee. Exanpl e 6 )5 Synt hesi s

of

114- (4- Chl or o- 3- et hOX)[;yhenyl) pi perazi n-1-y1]-2-(3-fluoro-pyrazol o
[3A-1S b]pyr|d|n1¥ t ha eﬁ"éﬁ_l [O1®X] The title conpound was
synt hesi zed accorﬁgm'o t°h ofitlined in Exanple 6: LCVS
(ES) M+H 404.5, Rf 2. 27 m'r‘f“(AgH@nt rbax SB-C18, 2.1 x 50 mn,
5p,, 35 C, Invmn flowrate, a 2.5 m gradi ent of 20%to 100% B with

(V f trile /
54 098 e E P BBt b ey it Qe bsavao WTGRIR bbbt
WD 2007/ @-@EZQ@RGHH pﬁﬁﬂ.ﬂ)ﬂ& @24k Rlin-1-yl)-ethanone: This compound was synthesized

according to the synthetic procedure outlined in Example 6.

{0128} Synthesis of 1-[4-(4-chloro-2-fluoro-5-methoxy-phenyl)-2-(S)-methyl-piperazin-1-
y1}-2-(3-oxazol-2-yl-pyrazolo[3,4-b]pyridin-1-yl)-ethanone: To a solution of oxazole (40 pl.,

10 0.54 mmol, 3 equiv) in tetrahydrofuran (1 mL) under nitrogen atmosphere, was added
dropwise n-butyl lithium (2.5 M in Hexane, 220 pL, 0.54 mmol, 3 equiv.). The resultant
mixture was stirred at -78 °C for an additional 30 min followed by the addition of ZnCl,
{0.5M in THF, 1.5 mL, 0.72 mmol, 4 equiv.). The reaction solution was allowed to warm to
0 °C and stitred 1 hr followed by the addition of 1-[4-(4-chloro-2-fluoro-5-methoxy-phenyl)-

15 2-(5)-methyl-piperazin-1-yl]-2-(3-iodo-pyrazolo[3,4-b]pyridin-1-y1)-ethanone (100.2 mg,
0.18 mmol, 1 equiv) and palladium tetrakis(triphenylphosphine) (22.3 mg, 0.018, 0.1 equiv).
The reaction mixture was then heated to reflux for 48 hr, cooled to room temperature and
diluted with ethyl acetate {150 mL). The reaction mixture was washed with water (20 mL),
brine (20 mL), dried over sodium sulfate, and concentrated in vacuo to provide the crude

20 product. Purification by preparative HPLC provided the desired product 1-[4-(4-chloro-2-
fluoro-5-methoxy-phenyl)-2-(S)-methyl-piperazin-1-yl]-2-(3-oxazol-2-yl-pyrazolo[3,4-
blpyridin-1-yl)-ethanone as a white powder (38.5 mg): LCMS (ES) M+H 485.5, Ry 2.56 min
(Agilent Zorbax SB-C18, 2.1 x 50 mm, 5y, 35 °C, 1lml/min flow rate, a 2.5 min gradjent of
20% to 100% B with a 1.1 min wash at 100% B; A= 0.1% formic acid / 5% acetonitrile /

25 94.9% water, B = 0.1% formic acid / 5% water/ 94.9% acetonitrile).
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Exanmpl e 27 Synthesis of

1.-{244- (4-Chl or o- 3- net hoxy- phenyl) - pi perazi n-1-yl1] - 2- oxo-et hy1}-113-
pyrazol o[ 3, 4- bgdp ridi ne-3-earbonitrile. 5[0148]

144- ( 4- Chl oWB-28Y7 2F’fbxy pheny1) - pi per azi n- 1- y1] - 2- ( 3- i oBEI/ES0e6004305 3,
4- Db] pyridin-1-yl)-ethanone (128 ng) and CuCN (112 ng) were conbi ned
in N-nethylpyridone (NW?) (1 nm) amglahgrtsed at 165 C for 16 hr, then
cooled to roomtenperature. The reaction m xt ure was purified on

pr epar at smhédﬁdi 1t{a-(@fchE6L3dndtRddyphén er:ﬁ‘l [-BP¥a g pyridine-
pi perazin-|-yll-2-oxo-ethyl}-1H pyrazol o[ 3,4-1/] pyridi ne on| tri
le as a Wiylethanggoaed 1-[4-(-chdmo- %—E@ﬁhquh@lfbpwer@{&}ﬂmwmzolAﬁi,‘I—ent

Zor bax um 5p., 35 C, imM/mn flowrate, a 2.5 nm
gr adi entﬁgg‘g%‘@% aféB%B with a 1.1 min wash at 100% B; A- 0 1%
formc acid / 5% acetonitrile / 94. 9% water, B 0. 1% fkormc acid /

5% wat er/ 94.9% acetonitrile). o NS
Exanpl e 28 15 Synthesis of 1H pyrazol o(4, 3-b]pyridi ne. N Me

Esul ONO, [ 0149]a Qz@: o[,4, pyT ixgdbne was synt hesi accor di ng
to the procedure,@itlined 1*h Ex e A TENS (ES) MPH 120. 3.
20Exampl e 29 Synt hesi s of

144- 4ch|oro3rrethox hef | yl i perazin-| - a ,3-b ri
( y-phef1yl) pip yM@M&m ] py

di ne-31-yl - et hanoue and

;]zlgy§ |4 dleﬂ!eﬂ%] f’herert't\s&%?gﬁ u:%clis z\}g}eps%t és!lz%dlacég%gmg to f¥1er: ?%n%Le?l[c;%ro%édure as
outlined in Example 6: For 1-[4-(4~Chloro-3-methoxyphenyl)piperazin-1-yl}-2-pyrazolo[3,4-
blpyridine-1-ylethanone; "H NMR (400 MHz, CDCls) § 8.57 (dd, 1H), 8.11(s, 1H), 8.09 (dd,
1H), 7.22(d, 1H), 7.17 (dd, 1H), 6.49 (d, 1H), 6.42 (dd, 1H), 5.44 (s, 2H), 3.92 (5, 3H), 3.79

10 (m, 4H), 3.18 (m, 4H); MS (M+H)": 386.5: For 1-[4-(4-Chloro-3-methoxyphenylpiperazin-

1-y1}-2-pyrazolof3,4-bpyridine-2-ylethanone; "H NMR (400 MHz, CDCly) 5 8.65 (dd, 1H),
8.12(s, 1H), 8.02 (dd, 1H), 7.20(d, 1H), 7.03 (dd, 1H), 6.45 (d, 1H), 6.40 (dd, 1H), 535 (s,

2H), 3.88 (s, 3H), 3.87 (wn, 2H), 3.79 (m, 2H), 3.15 (m, 4H); MS (M+H)": 386.5.
Example 9
15  Synthesis of 1H-Pyrazolo[4,3-c]pyridine

NSy CHO NHzNH, G
} —_—— I 'N
2 Ethanol

refiux

Z
\
= /S:

[0130] 1H-Pyrazolo[4,3-c]pyridine was prepared according to the procedure outlined in
Example 1. '

Example 10

20 Synthesis of 1-[4-(4-chloro-2-fluoro-5-methoxyphenyl)-2~(5)~-methylpiperazin-1-y{}-2-
pyrazolo[4,3~-c]pyridine-1-yl-ethanone and 1-{4-(4-chloro-2-fluoro-5-methoxyphenyl)-2-
{S)-methylpiperazin-1-yl}-2-pyrazolo[4,3-c]pyridine-2-yl-ethanone.
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WD 2007/
synt hesi

002293PCT1US20061024313 [0150] The two title conpounds were
zed according to the procedure outlined in Exanple 6: For

1-[4- (4-chl or o- 3- met hoxy- phenyl ) pi perazi n- 1-y1l] - 2- pyrazol o[ 4, 3- b] pyri

di ne- 1-yl -wbhenomass | H NVR (400 MHz, DMBO-d6) 8 8. 71 (gleryshhdsiozB126
H)

(s, 1H, 8.04 (dd, 1H), 7.36 (dd, 1H) 7.20 (d, 111), 6.69 (d,

6.51 (dd, 1H), 5,57 (s, 2H), 3.82 (s, 3H), 373(=m52H) 3.59 (in,
2H), 3.31 (m 2H), 3,19 (m 2H). LCVS (ES) Mﬁ&_ﬂ 1.84 mn
(Agi |l ent Zorbax SB-&{8,—2.4x50 r 5u, 35C _T{/\J— rate, a 2.5
mn gradi ent of d\J@&%;Bwvi“t 1 9mm i&h at foo% B, A = 0.1%
formc acid / 5% &€etonitqile / 94”9%%&*@0@& B = 0 i%formc acid /
S%water/ 94.9% acetonitrile). For 1-[4-(4- chI

met hoxy- phenyl ) pi perazi n-1-y11- 2- pyrazol o[ 4, 3 ”d?\_nl‘ - et hanon
e; IHNI\/R(4000 MHz, CDClB) 8 8.55 (d, 1H), M8'~‘34(s*e 7 99 (d,

( ﬁggg]} ?F%ﬂwog & Co c}lgzjdew’ﬁre(Ss'zﬁfges(i%g’f%éo%g g}_}ﬁép{osa%u{%§uﬁwgm

386. 5 RExakn;ﬁQ 6o 1- M4L@ﬂ6m@ﬂﬁlﬂ6—5$ﬁetﬁ‘6;@ph&y@@ gl}ﬁp‘eraﬁ@—@yl]-z—
IMImn flow.rate, mn gradient of 20%to 1000

wash at ryesleA, 3@@@%# kﬁlr‘?ﬁiaém%l eMEdER M Bt 1815 Rel 74 min Gogilsal er |
= 0. 156 f %Msgm%' z@%%@ﬁrﬁrép,%ﬁ ﬁmﬁm&t%{é £)5 ﬁﬁ%mtsfé’d% to,

Synthesis of 2-(3 -€hl oro-pyrazol o

pyridihe-2-yl)-acetic acid

_anOEt NE®%CBawdth a 1.1 pon 55jh PriOYarhivhl Wfformic acid / 5% acetonitrile / 94.9%
razol o[ 3, 4- I bd et h en: [ und
Py [v%ter l B C/IC%r mZAGP{i / S%Cﬁgterp IQQ g é etgn%xz}gf & [4 ;Elﬁ:' @5 ugro- =5~

was synt hesi’zed a

Ing to r

usi ng Chimﬂma{ﬁﬁmﬁﬁpz-q@udeﬂlyl@peﬁaﬂwl {3 eryrazotopd, aﬁpyﬂ&me-z-yl ethanone,

2-Chloro
met hyl pi

15

20

25

FEMES (80 SPOP RS RoontE ot BA G GBS REIS, £ 30 mum, S, 35,

( 3- Cob or EmPWERAS Ot a%- PhRYEhdHER 022004 ko 86084 BGvigLd tl1 elilWastegti00% BIa=2

0.1% formic acid / 5% acetonitrile / 94.9% water, B = 0.1% formic acid / 5% watex/ 94.9%

acetonitrile).

Example 11

Synthesis of 1-[4-(4-chloro-3-methoxy-phenyl)-piperazin-1-yll-2-pyrazolo[3,4-
c]py:'idine-l—yl;ethanone and 1-[4-(@-chloro-3-methoxy-phenyl)-piperazin-1-yij-2-

O
cl—g Y N
- _‘{_N'N‘-
Mad
5 )
N

e o
O
Mad NN

[0132] The two title compounds were synthesized according to the procedure outlined in

pyrazolo{3,4-clpyridine-2-yl-ethanone,

N [ A N KzGCy
c| N gy
B owsrc

Example 6: For 1-[4-(4-chloro-3-methoxy-phenyl)-piperazin-1-yt}-2-pyrazolo[3,4-
c]pyridine-1-yl-ethanone; 'H NMR (400 MHz, CDCl3) 9.02 (s, 1H), 8.34 (d, 1H), 8.09 (d,
1H), 7.63 (dd, 1H), 7.22 (d, 1H), 6.48 (d, 1H), 6.42 (dd, 1H), 5.38 (s, 2H}, 3.88 (s, 3H), 3.79
(m, 4H), 3.14 (m, 4H) MS (M+H)", 386.5: For 1-[4-(4-chloro-3-methoxy-phenyl)-piperazin-
1-y1]-2-pyrazolo[3,4-c]pyridine-2-yl-ethanone; 'H NMR (400 MHz, CDCla) } 9.22 (s, 1H),
8.13 (d, 11), 8.10 (d, 1H), 7.50 (dd, 1H), 7.19 (d, 1H), 6.45 (d, 1H), 6.39 (dd, 1H)}, 5.37 {5,
2H), 3.85 (s, 3H), 3.76 (m, 4H), 3.14 (m, 4H). MS (M+H)", 386.5.
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sol ution of pyrazol o[ 3, 4-b]pyridin-2-yl-acetic acid ethyl ester 57
(40.2 ng, 0.2 mmol, 1 equiv) in 1 nL of dichloronmethane was added NCS
(32.7 mg, 1.2 mol, 1.2 equiv). The 5 resultant m xture was heated at
70 C for 3wonomgzmsol ed to roomtenperature, and di | utb€d/UARGOROZIEIG Nl
of dichl oronmet hane. The organic solution was washed with 50 nL of
saturated WO 2007/002293PCM S2006£94gik32s0di um bi car bonat e aqueous
solution, and 50 nL of brine. The organic |ayer was separated and

T of (3 ChReAL L B 4 B R At Bilork A R p PP

yel | ow sbliyaidip-3438tha8pne¢ mebl-$4-6FChioro-2-fluoro-5-methoxy-phenyl)-piperazin-1-

2- (3- Chl 907 pyr.2 - b, i dine-2-yl)-acetic acid: (3-Chloro- 5
pyr azol oP’gfﬁi&é‘]ﬂ%ﬂ/?@%ﬁ@%@ﬁggﬁ@nﬁti d ethyl ester was treated with
IN I'ithium hydroxide (LiOH (1 equiv) in 1 nL of MeOH to provide

2- (3- Chl oro-pyrazol o[ 3, 4-b] pyri di ne-2-y1) - ac&@gﬂ@o whi ch was
used as directly in subsequent reactions w thouts/f hem
purification: LCVMS(ES) M+H, 212.0, Rf 0.34 m n™CAgi | ent Zbi})ax SB- C18,
2.1x50 mm 5j.x, © Aol / mi o JTpw reee, a 2.5 nin gradient of 20%
to 100% B with a#d1l mn wash at ¥100% Bir.s&k 10 0. 186 formc acid /5%

acetonitrile / 94.9% water, B = 0.1%formc M@@N\A@tq [94. 9%
acetomitrile). Exanple 31 Synthesis of Nl
1-[4- ?4- chl or o- 3- met hoxy- phenyl ) pi per azi n- 1-yf]o- 2- (3-chl or d- pyrazol o

£3z 4- b powssfli M8e &ro/thile &uliRNAREyere synfirsikiilRtdraiizso %ﬂeﬁ)‘r&eﬁﬂ%%ﬂéﬁ Was

ynt hesi zed according to standard am de formati on conditi ons usl ng

2- ( 7- AzaExpmplesz For 1 4 6i-Ehipro3flugro1s-weboxiapheanoinerazin hiyl-pyrazato] 3 ,4-
hexaf Mor hat € t | o oa L 1
420 4, 1IORIR L EONE) L OIS B SO 08 89050k captabig e, 24
| nal / m nxf30ommy Jt, 85 °@, Pnlinin fiovgrased s 2.5 tmio frrddden? 002006 to1100% B withtah . bmin 1
m n wash_at % B, A=.0.1%formc acid /. .5% tonitrile [ 94.9%.
wat ertl eyt &5 010 frpoghil Sy aRroas RS R i Pir 14 gipred
32 Synt hesvswaty 84 .0Rycesaiab)?, For DIpY4-CHiof-1-udrol5-aetide)-phaShipasddd.
1-y1]-2-pyrazolo[3,4-blpyridin-2-yl-ethanone; LCMS (ES) M+H, 404.5, R¢ 1.76 min (Agilent
Zorbax SB-C18§, 2.1 x 50 mm, 5y, 35 °C, Iml/min flow rate, a 2.5 min gradient of 20% to
100% B with a 1.1 min wash at 100% B; A= 0.1% formic acid / 5% acetonitrile / 94.9%
15 water, B = 0.1% formic acid / 5% water/ 94.9% acetonitrile).

Example 13
Synthesis of 1-[4-(4-chloro-2-fluore-5-methoxy-phenyl)-2-(S}-methyl-piperazin-1-y}j-2-
(3-thiazol-2-yl-pyrazolo|3,4-b]pyridin-1-yl)-ethanone.
F Ny F N
CI‘-Q— mm—(i . o, G'Q /—\N-{O_ [ ';\>
l\._ﬂ ot | = \N Y H N
el N n' DMF,80°%¢  MeO N—’ )

20 [0134] The title compound was synthesized according to the procedure outlined in Example
6: LCMS (ES) M+H 501.5, Rr2.82 min (Agilent Zorbax SB-C18, 2.1 x 50 mm, 5y, 35 °C,
Iml/min flow rate, a 2.5 min gradient of 20% to 100% B with a 1.1 min wash at 100% B; A=
0.1% formic acid / 5% acetonitrile / 94.9% water, B = 0.1% formic acid / 5% water/ 94.9%

acetonitrile).
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WD 2007/ 002293PCT/ US2006/ 024313 [ 0155] Preparati on of

2- (Pyrazol o[ 3, 4-b] pyridin-1-yl-7-oxide)-acetic acid ethyl ester: To a
sol ution of pyrazol o[ 3,4-b]pyridin-1-yl-acetic acid ethyl ester
(205. 4 ny, WOAMBN22% equiv) in 10 nmL of di chl or omet hanePGHUBOG/ 02438
added net a-chl or oper oxybenzoic acid (nCPBA) (345.3 ng, 1.5 mmol, 1.5
equiv). The resultant m xture was &xhmpeddto warmto room5
tenperature, and the reaction was stirred overnight. 1 nL of pyridine
was addedynthesil 8-pyeided-ylelH-pyxizolds 48 ridivee. M Xt ure was stirred for
anot her 30 mn before the solvent was renpved to provide a residue.
The residue was diluted with 200 nL of di chI or oret , and washed
with 1 N NaCH aqueous so ut°| (10 brine ( m.). The
organi c |ayer was separ gt gd ;and drie afmr sodi rﬁ/s_lfate.
Evaporation in vacuo gav# Byr azoPeP8iE 10 N

b] pyri di n-1-y1-7-oxi de) -acetl c acid ethyl ester as pale yellow solid,
whi ch Was{0l3§¥d Tk tile compoynd hes syptiresizedatording td B ESiudviohtlinaPinExafhle
1.48 rgm( gilent Zorbax SB-C 8, 2.1X50 mm 5n, 35 C, Imlmn flow
rate, "a2."5 mm gradi ent of 20%to 100% B with a 1.1 min wash at 100%
B A=0.1%formc acid 15% acetonitrile / 94. 9% water, B = 0.1%
formc acid / 5%water! 94.9% acet &¥Pmpl41§ 15[ 0156] Synthesis of

2- (Pyrazol o[ 3, 4-b] pyridin-1-yl-7-oxide)-acetic acid: 2-(pyrazol o[ 3, 4-
b] pyri di bynthesis 3f bid-(eChlave2ifbioacSenahony-plesyB2-@andthyeiipd-apint layl L3

QI ?;yﬁ ;z f;?L g‘%’ﬁ‘zjf‘%ﬁ%%raﬁ?qﬁw?@??Qﬁﬂ'%@{}t&% 2 r g\é: ge LCVB( ES) .M+H

194.2, Rf 0.22 min (Agilent Zor bax,, B—ClS 2.1x5Q0 nm 5s,

Im/mn flowrat; 5—\mcn gradl of ch%tC, Qﬁﬁ(@‘@n 11 mn
wash at 100% B; Aﬁ‘ ac-d—15% a t e /7 94. 9%
water, B = 0.1% f®fmc ab@ldl f'erlDMQEfCQ%acetom“frl Ke)Exanpl e 33

Synt hesi s of
é;/ wrl.(og. ;Pm:mg 2‘13@ i3 b@gﬁyog:?ﬁm %}%ﬂk@@é@%@ﬂﬁgx& hredsré RUER AU BEBinExample
(L\EVIS (ES) M+H 495 54, R¢2.73 min (Agilent Zorbax SB-C18, 2.1 x 50 mm, 5y, 35 °C,
* lml/min flow rate, a 2.5 min gradient of 20% to 100% B with a 1.1 min wash at 100% B; A=
0.1% formic acid / 5% acetonitrile / 94.9% water, B = 0.1% formic acid / 5% water/ 94.9%

acetonitrile).

15 ~ Example 16

Synthesis of 3-Chloro-1H-pyrazoloe[3,4-b]pyridine.

[0137) 1H-pyrazolo[3,4-blpyridine (89 mg) and N-chlorosuceinimide (220 mg) were
combined in CHyCl; (4 mL) and heated at 45 °C for 16 hir, then cooled to room temperature.

20 The resultant mixture was purified by flash chromatography (silica gel, 50% hexane/ethyl
acetate) to afford 3-chloro-1 H-pyrazolo[3,4-b]pyridine.

Example 17

Synthesis of 1-{4-(4-Chloro-3-methoxyphenyl)piperazin-1-y1j~2-(3-chloropyrazolo{3,4-
b]pyridin-1-yl)ethanone.
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HATO Et3/4 CH2012. a Meg O :5 OR [0157]. The title conpound
was prepared according to standard am de formati on conditions as
descri bed in Exanple 43 using HATU as the coupling reagent: LCVS(ES)
M-H 402. 5, WP 20078204 n ( Agi l ent Zorbax SB-d 8, 2.1x50 PER/UBE06/0IBIT,
lmM/mn flowrat; a 25 mn W 2007/ 002293PCT/ U820061024313 gr adi ent
of 20%to 100% B with a 1.1 min wagh at 100% B; A= 0,1% ‘orm ¢ aci d!

S% acetonitrile [ %%Wer, By 0.1%formc aci ,lg,‘# ter! 94.9%
acetonitrile. Exa a *H‘*‘% =2 e N(i N

N
CID/

[0138] The title compound was synthesized according to the procedure outlined in Example

6: LCMS (ES) M+H 420.5, Rr2.37 min (Agilent Zorbax SB-C18, 2.1 x 50 mun, 5y, 35 °C,

{ml/min flow rate, a 2.5 min gradient of 20% to 100% B with a 1.1 min wash at 100% B; A=
5 0.1% formic acid / 5% acetonitrile / 94.9% water, B = 0.1% formic acid / 5% water/ 94.9%

acetonitrile),
Example 18
{ _ Synthesis of 3-Methyl-1H-pyrazolo}3,4-b)pyridine
Me

0 [0139] To asolution of 2-chloro-3-cyancpyridine (139 mg) in tetrabydrofuran (5 mL) at 0
°C was added dropwise a solution of MeMgBr (3M in ether, 0.67 mL). The resultant mixture
was warmed to room temperature and stirred for 3 hr. The reaction solution was cooled to 0
°C and to it was added aqueous HCl solution (2M, 5 mL). The reaction solution was then
stirred an additional 16 hr at room temperature and then neutralized by the addition of
5  safurated sodium bicarbonate (NaHCOs) solution. The reaction solution was filtered to
remove any precipitates and the filtrate was washed with ethyl acetate (3 x 10 mL} and
- aqueous brine (NaCl) solution (10 mL). The organic layer was dried over sodium sulfate
% (Na;S8Qy), filtered and concentrated in vacuo to give 3-acetyl-2-chloropyridine as a yellow
powder which was used without further purification. The title compound (3-Methyl-1H-
0 pyrazolo[3,4-blpyridine) was synthesized from 3-acetyl-2-chloropyridine according to the

procedure outlined in Example 2.

Example 19

Synthesis of 1-[4-(4-Chloxe-3-methoxyphenyl)piperazin-1-y1j-2-(3-methylpyrazelo[3,4-
bipyridin-1-yDethanone.

o] o]

iy
= - -
:veo N T \ KGO, Me N N
N—-
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Synt hesi s of

144- ( 4- Chl or o- 3- net hoxy- phenyl) - pi perazi n-1-y11- 2- (6- et hyl 5pyr azol of
3,4-b] pyridin-1-yl)-et hanone. [0158] 2-chl oro-3-cyano-6-picoline was
reduced by Vi 8@E0ae9%¢l al um num hydri de (DI BAL- 11) fol | eerng2@6/024313
literature procedure (Baker et. al., J. Og. Chem, 1980, 45,

éggﬁr ;ng[glz?ﬂr]]f %@gﬁip%%ﬂoﬁﬁ%a%%@%{zﬁﬁac%gﬂgWE ald ? 4o 8151% Q6L AExample

rres

6- Met hy|6: IEMS (ES)OVOH 308.5pRi8/13 winr(@gilowtiZotbanas- cﬂm 1sum eei &g 350Ct he

al I cyl at r0t.ocol descr.i b provide tjtle
conpound 1@213131% %tg ap% ﬂéﬁ’godf(2:9§ t%@qype ‘thég 1 mﬁi’aSFQt oY B Ar
(Agi | entg, P fiac SR 88 acorkiGO/ TW0% Sater, 156,194 fokshiviabid /1 0WyERY 04, 9% 2.5
mn %radlent of. 20%to 100% B with a 1.1 nmin vvash at 100% B, A 0.1%

form CFENTESY acetonitrile / 94. 9% water, = 0.1%formic acid 5%
wat er/ 94.9% 15acetonitrile). Exanple 35 Synt hesi s of

144- (4- chl or o- 3- net hoxy- phenyl) - pikxangdé 20 1- y11- 2- ( 6- net hyl - pyrazol o

[ 3, 4- Db] ppi di ne-2-yl)-ethanone. 20[ 0159] Preparati on of

( 6- met hySyaybtlyasiz of I-§4-84-Chhdrpaze by as-ﬂemh)ylﬂ@eﬂ)-z-mahﬁpgiebaﬂm-@@ﬂ}ez-(s- To a

rsric_)I (l;]EI -?h@%éyaq;a@ﬁéfyy?kﬁuﬁ bﬁ%ﬁ“ngﬁebgpg(rql ;jl Bgr'gllomy por??o% :a'? 8

C under nitrogen. The resultant m xture

2007/ 002293PCT/ US2006/ 024313 was stirred at 0C fo M nut es
excess) at O

ar‘r

fol | oned by the slow %gdltl on of. M?:hl,pcroo et hyl

€.  The resul tant mic d@;f\‘ r He stirred for
another 2 h. To thewfeact i xt u?*e vﬁﬁ’% adgl turat ed NH4CLl agq.
sol ution, and aqueous m xture was extracted with 300 nL of EtOAc. The
orgaii c Gi(‘llﬂ ackhevids cemparmdtved sanbesivad h@drdmgtb tisairocedsi@eduthied in Example

cod: um S0 Tars B3 R BB R Toaies cEGC G 2Tt bl e

crude reshidtie fAvasaRUk 2.6 ingd chiient &f 203 aloowis mfﬁbqgrxﬁﬁhyash@t mnwnd,@-«
50.2 ng desired pré:)}zluct HPLC retention tinme = 0.78 m nutes
0.1% formic acid / 5% acetonitrile / 94.9% water, B = (. 19% formic acid / 5% water/ 94.9%

acetonitrile).

15 Example 21

Synthesis of 1-[4-(4-Chlore-3-methoxyphenyl)piperazin-1-yl}-2-(3-pyridin-2-yl-
pyrazolo[3,4-b]pyridin-1-yl)ethanone.

. VA
3 =N
- A

Y L
cl NN Ny N
'{% A O
Moo D/
al

[0142] The title compound was synthesized according to the procedure outlined in Example
20 6: LCMS (ES) M+H 463.5, Rr2.32 min (Agilent Zorbax SB-C18, 2.1 x 50 mm, 5y, 35 °C,

Iml/min flow rate, a 2.5 min gradient of 20% to 100% B with a 1.1 min wash at 100% B; A=

0.1% formic acid / 5% acetonitrile / 94.9% water, B = 0,1% formic acid / 5% water/ 94.9%

acetonitrile).
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(Agil ent Zorbax SD-C18, 2.1X50 mm 5u, 35C) using Im/mn flowrat; a
2.5 mnute gradient of 20%to 100% B with a 1.1 m nute wash at 100%B
(A=0.1%formc acid / 5% 10 acetonitrile /94.9% water, B = 0.

formc a\%bq%((’zmg’z@ yater/ 94.9% acetonitrile); M (ES)PWPFZQ%%‘@P
220.1, foun 220.4. [0160] Preparation of

(6- rret hyl - pyrazol o[ 3, 4- b] pyri di ngxgmpikjz2aceti c acid: This conpound
was synt hesi zed according to standard ester hydrolysis protocol as
descri Igegkhiesis BXRMPICCRIQr4LL b at ed

pr oduct S3ﬂt/as usedmlen t he ngxlﬁagttbﬂeyghvﬁﬂﬁgp&{ 15%ur]|$ff|3cg}??zodrll§w[10161]

Synt he Pyeazpio[3,4-b]pyridin-1-yl)ethanone.

144- ( 4- chl or o- 3- net hoxy- phenyl) - pi perazi n-1-y11-2- (6- net hyl pyrazol o[ 3
, 4-b] pyri di ne-2-yl)-ethanone: The title conpound was sygthesi zed
accor ding to stan /ﬁd pepti de coupl ing protocol using as the
coupling reage I| NVR_( ) 8 8.04 Sk , 7.96 (d,
1H), 7.20 (d, N6, 05 (& %“44 C(dd, (201H) . 5.29
(s, 2H), 3.92 (m ﬁZH), 3.8 s, 3H), 3. 78 (mﬁ’), 3.13 (m 411).
LCVS observed for (M+H)+: 400.5. Exanple 36° hesi s of

>1/r 4 iﬁﬁ? ohfe rﬁpgﬁho’ﬁ%q%gg‘ﬁﬁgﬁ%ﬁﬁﬁ i%ezl%/r%;fd o il B Brduipie 6. P
bI[ 44fmaatm;) Mmgﬁm&ﬁfﬁgen%ﬁXA@ﬂ@eE&bhﬂSB%%] % gﬁogmi%gsipw r@zol of 3, 4

- |

ant 2 SBURE The ey Do megonzs splotp el gy Goa 31 s PazcuBAP -3

hg) ang.i1Gs2ael E(cfﬁ?/ Swicetdhltﬁwa ool Bhikr, ‘Ba§0 heahRHic 8198y Cudity od doh-

The reaction_mxture was all owed to cool to room tenperature, dil ut ed
by Et OA%ef‘{thﬂrIﬁl) and filtered. The filtrate was evaporated in vacuo.
The crude residue was purified by flash chromatography (silica,
Hexéine/ Et 0Ac) to provide the tit[Examplga3und as a white powder: 5 LCMVB
(ES) M+H 471.6, Rf 2.043 min (Agilent Zorbax SB-CS, 2.1X50 mm 5p,,
35C, | rShrﬂinésm dfQdﬂ#ﬁrﬂiﬁ@pyfazﬁloﬁi,%]pyﬁﬂ&di-@l)tl-[Elf-(f-t&ﬁ%rba-ﬂﬂﬁ%sB wth a
1.1 m'n g i) ?} iﬁﬁgc acid /5% acetonitrile / 94.9%
wat er, " OI@’P Ror e Ye\WBr"’F sy U @994 99% acetonitrile). Exanple
37 NHa

O N
e s
{}Lﬁcﬁo:‘. e LT
Ct F

[0144] 1H-Pyrazolo[3,4-blpyridin-3-ylamine (67 mg), 2-Chloro-1-[4-(4-chloro-2-fluoro-5-
t5  methoxy-phenyl)-2-methyl-piperazin-1-yl}-ethanone (167 mg) and K,COs (414 mg) were

combined in DMF (1 mL) and heated at 80 °C for 2 hr, then cooled to room temperature.

The resultant mixture was purified by preparative HPLC to provide 2-(3-Aminopyrazolo[3,4-

blpyridin-1-y1)-1-[4-(4-chloro-2-fluoro-5-methoxyphenyl)-2-methylpiperazin-1-yljethanone
as a yellow powder. LCMS (ES) M+H 433.5, Rr2.06 min (Agilent Zorbax SB-C18, 2.1 x 50

0 mm, Sp, 35 °C, 1ml/min flow rate, a 2.5 min gradient of 20% to 100% B with a 1.1 min wash
at 100% B; A= 0.1% formic acid / 5% acetonitrile / 94.9% water, B = 0.1% formic acid / 5%
water/ 94.9% acetonitrile).

Example 24

Synthesis of 1-[4-(4-Chloro-3-methoxy-phenyl)-piperazin-1-yl]-2-(3-oxazol-2-y1-
i pyrazolo[3,4-b]pyridin-1-yl)-ethanone,
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10 Synt hesi s of
144- (4- Chl or 0- 2-f | uot 0- 5- net hoxy- pheny1l) - 248) - net hyl - pi per azi n- 1-y1] -
2- pyrazol o[ 3, 4-c] pyridin-1-yl-ethanone. [0163] The title conpound

was synthesized follow ng the alkyl ation protocol descri in
Exanpl ey§a200/obdel ES) MtH 418.4, R12.055 min (Agil en]g(:%&ﬁ@ﬁ%%{ C18,

2.1X50 nm 15 5g, 35C, I|nI/mn flowrat; a 2.5 mn gradient of 20%
to 100%vatha11mn wash at 100% B, A—Ol%f rmc acid' 5%
acetonitrile /94.9% water, B = 0.08% formc rc4cil’\, vvater/ 94. 9%

acetonitrile). Exa 88 )4, ~YNDNESE S nd

144- ( 4- Chl or o- 3- netMFoxy- phenyl)Nplﬂper azi - yl] 2- (6 oxy- pyrazol oP, 4-
20 clpyridin-1-yl)-ethanone. [0164] A m xture of 6-azai ndazol e
(119 ny), 11202 (0.2 m) in aceticyacid (5 nm) was heated to 60 C for
2 h. The resultant mxture was cool@d to room tenperature and
concentrated in VacCkhh The cr d’e/" i due was dissolved in EtOAc (10
m.), washed with sat. R Js Na solution (3 L), dried
(Na2sO™4), filtered and e orated in vacuo. The crude product (the
N- oxi de) was subjected fo the all cylation protocol as described in

compouRa ds SR b shadcr o PR eQ I ple P LR Bl b Gues
(Agl | eddS) Xorb4s3. SBg‘m mifl (x5t Robab8B-CIB.1 k5Dt 5 B@wg rml&mna 2. 50
For ni I b g% Gieridtee ot P sble ool ) M Sach Sopdglied afbed /s
wat ®r / foddicAdases awiohittiled). 98w aeR IBe- @.4%3}9!1&&1@ eéiﬂ $ 59 water/ 94.9%

144- ( 4- ehl or. 0- 3- met hoxy- phenyl ) - pi perazi n-1-y11- 2- (4-ehl or o- pyrazol o
[4,3- ¥FOPISiGne- 2-y1) - et hanone.  NI-121, 042

Example 25

Synthesis of 3-Fluore-1H-pyrazole[3,4-b]pyridine.

F
|\ Y SelectFiucr™ ¢ R

e HN

10 [0146] The title was synthesized according to the procedure outlined in Example 5 using'
SelectFluor™ (1-Chloromethyl-4-fluoro-1,4-diazoniabicyclo[2.2.2 Joctane
bis(tetrafluoroborate)) as the electrophile,

‘Exampie 26

Synthesis of 1-[4-(4-Chloro-3-methoxy-phenyl)-piperazin-1-yl}-2-(3-fluoro-pyrazolo[3,4-
15  b]pyridin-1-yl)-ethanone.
o F j}\/ 5’%
POl gy OO
=]

[0147] The title compound was synthesized according to the procedure outlined in Example
6: LCMS (ES) M+H 404.5, R¢2.27 min (Agilent Zorbax SB-C18, 2.1 x 50 mm, 5y, 35 °C,
Iml/min flow rate, a 2.5 min gradient of 20% to 100% B with a 1.1 min wash at 100% B; A=

0 0.1% formic acid / 5% acetonitrile / 94.9% water, B = 0.08% formic acid / 5% water/ 94.9%
acetonitrile).
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NCl et hanol 1-1 101651 Preparation of 111

4-chl oro- pyrazolo[ 4, 3-c] pyridine: To a m xture of 2-chloro-4- 10

i odopyri di ne- 3-car bal dehyde (6.24 nunol, 1 eq.) and 5 nL of',%g3 panol
was addgg »fffeebs hydr azi ne (excess), the resul tant REYESAE/ARE
stirred at rt for 6 h. The reaction solution was concentrated in
vacuo, and the crude residue wasggiphplt el with 50 nL of water, and
extracted with 500 nL of dichl oronet hane The organl c layer was then
was he dgWith iddi1ne. [4Q&J@doﬁxeeﬁaeﬁﬁmy%hm ﬁ@ H.f a8 i,*lé&gr ed and
concentrated to provide a crude resSidue. ude 1% S due was
di ssol me@zmsm-la]@mw girbenitrilenet hane and stl rred for 5 mnutes.
The precipitated solids were |soI at ed by f||trat|on washed with 2 niL

of dichl oronet hane, and dry |n vacua to prOV|d .2 ng of

1H 4- chl or o- pyrazol o[ 4, r& di ney HPLC rete h e 0.44

m nutes (Agilent “8B- Cl ¥ 2o LS Ommﬁ% usmglrﬂ/m’n
flowrate: a 2.5 egradlent of 20% 0% Bwithal. 1 mnute

wash at 100% 20 B (A = 0.1%formc acid / 5%aceton|trlle /[ 94. 9%
vat er, [0B48] 01-1844-Chidtd3-aelie ﬁé@ygqi 4zif4-yD%- M5 (ES)
Mi+H ex[ c?ed %54 , foundxﬁf 0116 yg ?%Es{?gh%dl&[gm

1- 14-( b,ﬂﬁqllaﬂddkethﬁrwﬁ@ﬁmm@@pipnm{ Ve qucyc_upblgect in-Né-pietwiygidentol of
4, 3-c] A

Thras Cﬁ?l?)l?gﬂgﬁ%)gazngl%?t@& %aira? pgrﬁl) n}{ei'%enh%)o%eldtt? room temgeratalre The reaction
synt hewiixterd veas puwiikdy repagdtiy Hé’lﬂdn affprdtle o] 4—(|4fC}ﬂin'a+$}srherh6xy-ﬁh]eﬂﬂwR

400 1 8 d,1 7 6.47
(o 1) TS Pl DM ihens i d st 15
goég;lg ncml(ﬁ)s) wcava/ HOE msgﬁg&duﬁ Q&gﬂefﬂ*‘l‘%‘%&xsm—?gg 2.1 M\@)mm 5u, 35 °C,

e n eS| s of
144 (49%ﬁ Véfﬂﬁ%ta%o{éyl @ﬁ?}&f?g%é? %P?/hﬁfﬂ%ﬂ] D wahieb L 936 Bz 6To14,
- e] pyn ydiongic hoit L 5vRLcBRRRME / 849, water, B = 0.1% formic acid / 5% water/ 94.9%
144 (4-ehl or o- 3- met hoxy- phenyl ) - pi perazi n-1-y1] - 2- (4-

i odo- p§seERETils)-4, 3- c] pyricli ne-2-y1) - et hanone. CHO NH2NH2 Cl et hanol
r.t. C MO
Example 28

15  Synthesis of ’IH-pyrazolo[4,3-b]pyridine
BulONG,

NH
2Nz NHAC Ne= =
A0, P A0 Lio
Q _.__2_.3'_ | ,r’q y. r;l ._ﬂ._HN%)

N “Me NZ M

[0149] 1H-pyrazolo[4,3-blpyridine was synthesized according to the procedure outlined in
g Example 4; LCMS (ES) M+H 120.3.

20 Example 29

Synthesis of 1-[4-(4-c]ﬁoro-3-methoxy-phenyl)piperazin-l-yl}-2—pyrazolo{4,3-b]pyridiile—
1-yl-ethanone and 1-{4-(4-chloro-3-methoxy-phenyl)piperazin-1-ylj-2-pyrazolo[4,3-
b]pyridine-2-yl-ethanone,

C b HaC0; =
C' ’ HNQJ DMF, 80 °C toe E‘ﬂ
MaO #
{\NJK,N
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Cl / (2003 DWF, 80C [0167] Preparation of
1H 4-i odo- pyrazol o[ 3, 4, b] pyridine: To a m xture of 2-chloro-4-
i odopyri di ne- 3-car bal dehyde (6.24 nmmol, leqg.) and 5 mL of ethanol
was added 4ralL of hydrazine (excess), the resultant ({‘&1}&5
stirred a¥oe7h©LI36 h. The reaction m xture was concentr at eé |n vacuo
and crude residue was diluted with 50 nL of water, and extracted with
10 500 pitsajf Thetwoditizroetipameis w'Et'Besyﬁmgamdcacd:ca&'igg tONAS piREdtesbuilided in

te and_cgoncentration_in vacuo

Lo pr ovirite By Bk PRGNS0 bibene i i S dbatesip hg pvidne

o DUk RaSe: MPRAREPUhIAL KIISHULF K5 (31 Ll 5 %6&%@#62@4‘@%%
(1H4- C*?b@{dapm?zﬂio%‘h}% 8]695& nfif) e (\Q’gulgh Y88 slq?g 3"'}3"@}' on.

The filtrate waS concentfate 15 v e”’by siTica
gel &ol 2R3 59384 AR B3 dm, ElHD]éx]@r(m, £26). EM&C%)OMH BRE. EleRah@ﬂ) miro

rovi de, 250. 0 a [[3,4,.1 i ne th a rit
P ound e SR T R SR i i ek 2 oivis piptibitar
retenti gustd DEO% BlwillZa Il Rbih SGsK ﬁglob%rB AenhaxfoBdiR- detkid 592ack Al 5p,
35C) using linl/mn flowrate, a 2.5 mnute Q%‘;adl ent of 20%to 100% B

with a 349%mraie B <hLk% faanis aadd @’/o(mte_r/ Y- Vb redoniiride) aEpl -[4-Geghloro-3-
e omi Ty PR B e ey B peBrolo ATl io pesd v kigres T OG0 T
A e G195 5.6 P B e L0 Tt W PR 119 G ) 644 G0 Aoy 4,
s AP B R TR ORI a0 T 2, 7220, 413 i 42 BV 4,

3- c] pyr B&H.5) & 2-:60 W)ing ARk MBibad BB-C 18] b.2xONRO B BS VEMmE/ S Mo giezesls 5
according to_the standard al kyl ati on procedure descri bed in Exanple
6. For W@e@ﬂf@p%tglw%}%wﬁhallrmnwashathO/oB A =0.1% formic acid / 5%

met hoxy aRhanwie -9l e kARt B & ol fo%n{célacidq%@* wt@@é@b% fbet%m%h ridine-1-y
1) - et hanone: HPLC retention tine = 2. m nut es |'ent  Zor bax

SB- €48, 2.1X50 mm Sp, 35C) usi Ngg 12e 7/ 002293PCT/ US2006/ 024313
hill7mn flowrate, a 2.5 nmnute gr‘jaap t of 20%to 100%B with a 1.1
m nut e Sgsthesdd of IV H ot A pyr2olbB -6y idict-dl)acGbomprt onitrile / 94, 9%
water, B = 0.1%formc acid / 5%water/ 94. 9% acetonitrile); M (ES)

MrH expect = 512.0, fou 1204—“\ JEor é&él e&loro- 3-
met hoxy- phenyl) - pi per azi in vy (@ pyraa@l 0 4, 3-c] pyri di ne-2-y

1) - et hanone: HPLC

o q ¢l Q
PN _}-—0&& UOH s _)-OH
A —_ —
= N NN

T,

[0151] Preparation of pyrazolo[3,4-b]pyridin-2-yl-acetic acid ethyl ester; This compound

was synthesized according to the procedure outlined in Example 6, using chloro-acetic acid
Y0 ethyl ester in place of 2-Chloro-1-[4-(4-chloro-2-fluoro-5-methoxyphenyl)-2-(S)-

methylpiperazin-1-yijethanone.

[0152] Preparation of (3-Chloro-pyrazolo{3,4-b]pyridin-2-yl)-acetic acid ethyl ester: To &

solution of pyrazolo[3,4-blpyridin-2-yl-acetic acid ethyl ester 57 (40.2 mg, 0.2 mmol, 1

equiv) in 1 mL of dichloromethane was added NCS (32.7 mg, 1.2 mmol, 1.2 equiv), The

5  resultant mixture was heated at 70 °C for 30 min., cooled to room temperature, and diluted

with 100 mL of dichloromethane. The organic solution was washed with 50 mL of saturated
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5 retention tinme = 2.23 mnutes (Agilent Zorbax SB-Cl18, 2.1X50 nmm
51.1, 35C) using lull/mn flowrate, a 2.5 mnute gradient of 20%to
100% B with a 1.1 mnute wash at 100% B (A = 0.1% formc acid! 5%
acet oni t kird ofQwz9% water, B = 0.1% formic acid! 5%REEIERH06083G%
acetonitrile); M5 (ES) Mrl-1 expect = 512.0, found =512.4 Exanple 41

10 Synt

114- (i oher: STEERBSUBITY 4 Barot et g i ot gt oy py

r azol o[2#d gried @yipr safiiume SlﬂlfayEl)E\@ptbtamﬁ solvhit 30 2de g@vd 46, DMBOF (e@daaMe N
0169

o (s BRI BroGhigin.oyipeets acid efhgl ester ag vl solig, (41 ogor

razol ridj ne- 1) - et hanone (0.1 mol , , 0.3
%m)l @{5@34 )Sygﬁ%éﬂa%f %@@2&3@) ¥ LR qﬁrﬁblpmdw 2yl)-Acetic ratc_lldg)ﬁ Dm:p( vvas

heat d

eated BheS LomAchio NS EACH A0k IARMESBOR b Phchou

The di | (@t@@) (ﬁneﬁmzu} '] IwaIs o MeDIE tb progide Mmdm@yﬁzdﬂo[s:m@pgﬁmwl)l ayer
was then ver, So

5Tt or SRR BhER e BRS e R P Giopprie Rehes Hadermbiaston:

(400 'Nﬁa"’ém%%é%*‘@@ SR Refl R R SpCr 2 Egé‘bﬁam %& 3507 53

d, 1Hm olCrate n 1 =
g g (H)mL lglﬂl_li)ﬁ@l g/df%tzld'ﬁ,ﬁnﬁ %ﬁd{eﬁﬂefz%)%tolg%%gjar\(}/gba ‘("&%@ a&ﬁ)%sﬁ%

Exalfpt - 42 formic @yh/[ spesoraiile / 94.9% water, B = 0.1% fonmo acid / 5% water / 94.9%

1-[ 4- (4; Oﬁg E{@ - met hoxy- phenyl) - pi perazin-1-y1)-2-(3-am donet hyl 25
pyrazol o [ pyridine-1-y1)-ethanone. WO

2007/ 002293PCT/ TJ S2006/ 024313
Example 31

Synthesis of 1-[4-(4-chloro-3-methoxy-phenyD)piperazin-1-yl}-2-(3-chloro-pyrazolo3,4-
b]pyridine-2-yl)-ethanone.

<l 0
cl—Q—r{ o R Cj:&_}-% HATY, Bl _Q_,f \ ,(0_ 3:0
Mg NN M

CHaGh, 1L,

15
[0154] The title compound was synthesized according to standard amide formation
conditions using 2-(7-Aza-1H-benzotriazole-1-yl)-1,1,3,3-tetramethyturonium

hexafluorophosphate (HATU) as the coupling reagent: LCMS(ES)‘ M+H 420.4, R¢2.17 min

sy

(Agilent Zorbax SB-C18, 2.1x50 mm, 5p, 35 °C, 1ml/min flow rate, a 2.5 min gradient of
20 20% to 100% B with a 1.1 min wash at 100% B; A = 0.1% formic acid / 5% acetonitrile /
94.9% water, B = 0.1% formic acid / 5% water / 94.9% acetonitrile.

_ Example 32

Synthesis of 2-(Pyrazolo[3,4-b]pyridin-1-yl-7-oxide)-acetic acid.

T Merea (I\ LIOH an
— N
cnzc!z i g N
o=3 ° Ss tfﬂ
H

OEt B0
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[0170] Preparation of (3-nethyl-pyrazol o[ 3, 4-6]pyridine-1-yl)acetic
acid ethyl ester: This conpound was synthesi zed follow ng the

al kyl ation protocol simlar to the one described in Exanple 6. HPLC
retenti onagd _”002% 06 m nutes (Agilent Zorbax SB-C 8pcZnk2beomsn,
Sit, 535 usi ng P/ min flow rate, a 2.5 mnute gradi ent of 0%to

iggft%onl mﬁﬁ%é] /I%cggr_argy “\X’g? eﬁw 13[5&1@9%@%-%% 7&’5?%’) P@gc\géﬁéﬁ’g’i %ZF/I 935;?3
acet oni t gdhktidh;of Mratdisy, 4Mﬂh&rﬂr¥lﬂ}§d-amt12 484 3(311 2R m{n%il-z jt*:guw) in

Preparation of [3- (brormrnet hyl ) - pyr azol o[ 4 1 yri di ne-

aci d et hi0 mésit dichloonmithane ried ¥, was added meta-chloroperoxybmzo:c acld (mCPBA)
(3- et hyl - E)yrazolo [ 3,4-14yridine-1-ypethyl acetate (2.5 nmmol, 1 eq.),
10 NI BS {3350 madi5 mmolzlécht)w) aFie rbrkend mjixipervoos allowed tOBammip o). 02

eq.) 4 . L . dhe.resul tgnt. m xture
was cool%eglp% {’ g %ﬁﬁ SHIIF% %%?ﬁ%%{w NSRS A0ERE P then
sol ut i onreagtwntiiemns eo/amhthel mivtttula v Gtidrél foPdnoGRt 30 506 betlheRaNgie
aqueous sol ut Lri_tltl on, dri e&éover anhydrous sodi um

ol Tt e, MHLP R laeamwms RWIHF A0 Bl pfaiighispriefbanpeand
fied %

oA .enwﬁéé‘iiﬁ’ieﬂ)lﬁmgdﬁ%ﬁa{éﬁﬁ%%%&% A e O B TESANE P

r et ent i o¥epereted ard drigipvet E’r@dtUGSSU@fA@l Eeanoramn bam@Bg@Zﬁ; (e (8,47

20054 Wby b BT B Bt oy SO s R baSised oy
ot oy s iy oSl RS BEB;%??H% L BELE R dlen RAME S0 B 0
Prepar at g salss(% aghlfs Ak 348! oL Stk JARU L0 b 1M HIA 13K wasn

ethyl ester: AmiXtu

(3- ( br onarmo%m )i QErl%fblnﬁ{c?ﬁcﬂi /ts]a/pwetomtﬂe 744 W@%&f @ %'1‘% fsﬁﬁx% 250"
(0.5 nunol, i sodiumazide (1 mn g.’) in ?

was heat &atertd 4@%‘*@#%‘1‘1@ h. The resul tant mxture was cool ed tort,
diluted with 150 nL of EtOAc, washed with water (40 nL X 3), brine,
dri etb ovEMS@En hS'sd!ﬂm oﬁMwmxﬂo{B Helgyridin-1-ybT-edidapeketo Bﬁ&rﬁ-(p@zfa@dolbm

vacuo. T, ent s re d,in vac
dosi red PRSI TR Brehara ot pieras pousd WRhaKUSOpdieant Aorbas
SB- C18, ﬁeth&(cﬁ@\([ﬁﬂﬂ) BSprod BE)-(ReghAdtb [ b Mbpviidint 1-9W7 oRide)-acdtidadd:M NUt €
gradient of 20%to 100% B with a 1.1 mnute wash at 100% B (A = 0.1%
form c abCHNIS(ES)3441dd84.8R 4022 M(A%tlerﬂ%)ﬁmké‘ﬂ CH,2. 1&5el%nt ,opncaci d!
5% wat er/ 94.9% acetonitrile); (ES) MtH expect = 261.1, found
=261. 4. |BiPs qﬂf@Eﬁaﬁat|r@qq%qdlentof20%t0100%]3 With a 1.1 min wash. at 100% B; A =
L3 Lag comniiihi apy 373k0bullc POaYs. kit Lovibh RGEHL £i@ P walD) Sr.0n;
compound was_synt hesi zed accor di ng to st an si's 'protocol” as
descri begcefonitBleExanpl e 30 using 1 N Li OH: HPLC retention tine = 1.94
m nutes (Agilent Zorbax SB-C18, 2.1X50 mm 51.1, 35C) using Im/mn
flowrate, a 2.5 mnute gradient ofx{Mpiee3 100%B with a 1.1 mnute
vvash at 100% B (A =0.1%formc acid! 5%acetonitrile / 94.9% water,
= 0. 1°/smmm)faqucth Cifforocd-RlethoR¢-p A% B @ Mih 1LYIEY-(pRz5)4- MHH
expect = 233..1 233.4. 10[0174] Preparation o
1- [ 4- (4- @W’E}fiﬁ‘ %Yhi“?ﬁgﬁ etBRNG1 ) - pi per azi n- 1- y1] - 2- ( 3- azi donet hyl -
pyrazol o[ 3, 4- 14pyri di peThyl ) - et hanone: This co ound mas synt hesi zed
according to standaf t de <oyl ng_ﬁt&edt ri bed bel ow
in Exanl e 43 using MATU as the cﬂju HPLC ention tine
= 2.36 mnutes (Agilent Zorbax SB- C1°8 2 1X50 mn 5n, C) usi ng
ImMIimn flowrate, a 2.5 mnute gradient of 20%to 100% B 15 with a
1.1 mnute wash at 100% B (A = 0.1% formc acid! 5% acetonitrile /
94. 9% waf0dB7] Brie tilelVarhoud x@asqﬁépﬂfedi%dtﬁhg‘fo/st&ﬁaﬂ%ﬁ@@foﬁﬁhﬁdni cofditiond¥S

ES M+H e = 441, f oun [0175] Synt hesi
(ES) (f(egcn%ed in Bxample 43 usglg ESne coupling reaggnt LCMS(ES) M+H 402.5,

R¢ 1.54 min (Agilent Zorbax SB-C18, 2.1x50 mm, 5y, 35 °C, ImVmin flow rate, a 2.5 min
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20

pi perazin- I-yl] 2- (3 azi donet hyl - pyrazol o[ 3, 4- b] pyri di neyl) - et hanone
(0.21 Myl ﬁ(&lﬁ% n 2 nL of THF was added dropw sepgt&doodrsdt ution
of tri s(‘l’oc,zg?”'ﬂ) t hyl ) phosphine HCl salt in 0.5 mlL.I, of water. The

resul tant,, m xture tirred at rt for 30 mn. The reactlon sol uti on
hee codmeitt St ot Bovithinial Fieveh GO0V B] Bl Wadvrams SRS t b 190

m of dicabhif1oNed, mrwatermsafmemmrm o /150 %teMPé@sF% aBiddiie, and dried
over sodi um sulfate. The 25 sol vent vvas renoved 1 n vacuo, and the
crude residue was purified by HP 4owde 26.2 nmg final product:
1HNVR (400 MHz, CDCI 3) 8 8.17 (dd™* fg 8.15(dd, 1H) 7.22 (d, 111),
7.12 (dd, 1H), &g 111), 6. 44 (dd, 111), 5.40 2H), 4.25 (s,
211), DYathepis of \Hﬂ“‘ lorg-3eippthgayrphenyl) qdperagind sylj2-( Mlb&bser ved for
(Mr%1): . t hesis of
i3 yﬁz@ 3, 4?}%@5&1&1 pg@n@ﬁ

1-14- ( “ehl oro. - pi perazin-1-y11-2-(3-sul fonk

aci d- net hyl pyrazol éq b) Mricllne- - Mb) - ethanone [0176]
Preparation of [3- ﬁéﬁI}Oﬂl ALH » L L S

aci d- net hyl ) - pyr a¥0l[M[ 9, 4- upyri diehel Icty| | deeti c | hyI ester: A
m xture of (3-(brononethyD pyrazolo [3,4-Db]pyridine-1-yl)acetic acid
ethyl ester (0.13 nmmol, 1 eq.) and Sgghi sulfite (1.8 nunol, excess)
ina mxture of 1 ngmg&nEWF 5 and ﬁ wat er was heated at 80C
for one hour. The Tesufttant was & oled toit, and the

ol vent was renoved in vacug e re5|due Was extracted with 1:1 MeOH
CH2C12 (30 nL X 3). The conbined organic extracts were dried in

vacuo, [are$)t @clﬁdr@@%ﬂaﬁ@-ﬁ MR te@tbed by ﬁi%%utg'ldfuﬁrhﬁlfm Ié&iﬁddfe éﬁ%fg]g n.

HPLC retentlon time = m nut es (Agil'ent Zof bax
5u, 35@)) flewge ﬁM@EWMC@dﬂrpéBaécerq 4., 8 GrignCha. glr%a; @nﬂSiﬁI?@Z@% to

3225/"0 i P g G Pl ot h g it 8 detini Bl (i fodid oo,

ac etloni corrpdpeding/SMES)L- 1V pirezofd 8.4-bipyBidhe IwhitlowasitheB 0bjdsted fOhE 7]
P f
a(r: ?86” %glh’?%og §/thch£ 01%([; gc?rg)eg SR bo provide fitlecrmpad ps ahite PRBISoUNd

was sy ritdds (E&)dvﬁaﬁemﬂ Si Rep. 161 Binangient Zhipah smmlssz pX@G 060k, m%:

descri 30 u se. The cru

or oduct T JRU ot R eI 005 PO Wi & | £78 vy IAESIE Ao
144- ( 4-031vh Gsrri Saci®l 590 %YetRREIY/04-90% RakAS Do, 1*’/&&%]11’11% aéﬁ/@‘b‘d AR 646! d-
met hyl - pyrazaol of 3, 4- b]pyr|d|neThyI)-etharlone m xture of sulfonic
acild (FOBOBiTHY. contain | ots of inorganic salt),

./ H4- (4-chl or o- 3- met hoxy- phenyl ) pi perazine 2x FICL salt [0 (0.37
mml , excess), and HATU (0. 37 exd@amplagss suspended in 3 nlL of
@yrldlne stirred at it for 3 h. The pyridine solvent was renoved in
vacuo, Symehesii@f CIALE CRIBE-SLuRINGS- Iﬂféhﬂﬁﬁip@ﬁazﬁi—ig'l}dj @R AAN6y3(410
m. X 3),. Th org nic extracts were renoved, and the crude residue was
purlflér’éllt’l’%‘?l kﬁ?%ﬁ%ﬁide 10 ng of 144-(4-chl oro- 3-net hoxy- phenyl) -
pi perazin-1 -yl1]-2-(3-sulfonic

acid-nethyl pyraz CQLQ*{IdI aﬁegganon w15 retention
tine = 0.28 m nq/% fg Cl8,—2-1; 512, 350
usi ng I|nIIn1n flowr ewwama 5 nlnute gradlent o# 2 %to 100% B with

a l.1 mnute wash at 100% WO 2007/ 002293PCM52006/ 024313

~
o= 3w

£ \ 0
Tt
e sl B a¥s !
HATU MeO) WIS v

20 {0159] Preparation of (6-methyl-pyrazolo[3,4-b]pyridine-2-yl)-acetic acid ethyl ester: To a
solution of 1H-6-methyl-pyrazolo[3,4-b]pyridine (1 mmol, 1 eq.) in 3 mL of THF was added

NaH (1.5 mmol, 1.5 eq.) portion by portion at 0 °C under nitrogen. The resultant mixture
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B(A=0.1%formc acid / 5% acetonitrile / 94.9% water, B = 0. 1%
formc acid / 5% water/ 94.9% acetonitrile); M5 (ES) MtH expect =
480. 1, found =480. 5. Exanple 44 Synt hesi s of

144- (4-¢ %é)] 50Ft hoxy- pheny1l) - pi per azi n- 1-y1] - 2- ( 5pelusorq@ynazol of
3,4- 5 b drHe 1- yl)-ethanone. [0179] Preparation of

(3-io0do- 5- (;hl oroypyrazol o[ 3, 4- b] pyri di ne-1-yHacetic acid ethyl ester:
To a sOBEHEN 20 CHor Btroirsics follszoH by Sieslos] pidhiloaiaf-chloyeibmaoeiainci d
ethyl ester (0.61, leq.) in 2 nL of DVF was added N-chl.orosucci ninide
(NCS) (@ros)atD L. e’ﬂle)resalitma reiptuievasEhovly eswirtmedto it Oandisuived fr waghdpeat ed
at 70 Cfor 3 h. The reaction m xture was cooled to rt, and diluted
Wi th 2510 Tiitheoeaddion Adxtuheasdiddadt setirate SN @& amlmharmﬂaqh@ds widiie wag er

(100 ni %( R‘ dlgledo r sodjumsulfate, filtered and
concenfrEely Wi ipﬁé}ﬂoo \&Ezagrga@g,egaaét Vassepraierand washed mithsat gel
Chr 9 ITe Qi Dbt boARZ O o, Brifd Il irdrdt BRERE bV BRI, 1R 4 MO

white solid as final product: HPLC retention
(Agi | entEazisraste@s m@ed 15va2ud, 60 thereruds pesidas @as psmﬁ@l Hyrshliomgel f | ow

i 1b0sp PR G ar Fi diosardhulf S0 MebloR e ol Ui 5

0.1%f chgzilant Aabai smmm emso i, 900 ﬁee)mgtmzrrﬂm flovBrate=o) . sMikliex pect =

365. 9, Prepar ati

(37 oud BHGIEL 5)PalAdh oith 24 B By ereha HOYiA 66 5 & 4 i i 65%0
COMROURGLNASI WL SiakeR s 20005 e aEﬁ /%@@@Q@ﬂ 94, bw{cgéoxﬁﬁﬁ) RIOGRSLT
as described in Examp l'e 30 using IN LiOH HPLC retention me ="1.78
m nut e J(H\@’Fﬂeétrﬁz@dr HeundsB2eis, 2. 1X50 mm 5p, 35C) using |m | mi n
flowrate, a 2.5 mnute gradient of 20%to 100%B with a 1.1 mnute
wash at[O@D%PEp@rAhon 6 (8% étoyl mpycazelo| 8- b@%cﬁn@ﬁq’metcemd &id: Bds Qffapoad

B = 0. /oformc cid! cetonlt
oxpect Vb sEMRgfie fginp b 3BES ool ardt BB bRl eq Shoriped Em&"%
144 ( 4ﬂ91hg ONAAGH® thdeye. PTtRNYldtedpr@icB % bdaskd Ylthe %asteﬁei@m&ut
Ig %éazol o[ 3, 4-b] pyri di ne-1-yl yet hanone: The title conmpound was
AP he SFFEGH ﬁ%cordl ng to standard peptide coupling protocol as
descrl bed in Exanple 43 using HATU as the coupling reagent: HPLC
ret ent if@K11 i Fenthests of 1 -Hi(Aeehloso- @ﬁ@moamﬂ)hﬁn’l)ﬂane@@a@b&l -2-86-Reth}60 mm

5R, 35 f t, of 20% t
100% o B0 b b U B Ty 81 @Wpﬂm& FodoRftsfies Shorfiggta,o,
acet onistanddrépdéptide 8%pliag erofocBl wsir} HATU as fhe@o&}ﬂing 're@%twéﬂ IVIR 94009%

gf,ﬁ{ ﬁgfggﬂg' 1@013)'\0@ §ER 1B oS IRSES, o030 6 b8 W 6 s 1) B f e,

1440( 4-1&h) 50190(5321{};33 bD M, myemsg{); - PRy aEh,2HD; v 14 (o -4eh: @@mr&seraéa for
pyrazol o Bégyrl di ne-1-yl) - et hanone: To a so uti on of

1 4- (4D met hoxy- pheny1) -

pi perazin-| - yl] 2- (3-i0do-5-ehl oro-pyrazol o[ 3, 4-b] pyri di ne-1-y1)-et ha
none (0.037 unto!, 1 eqg.) in 1.5Exhmple3di chl or onet hane under a

ni trogen atnosphere cooled to -40 C, was added dropw se, 30 Rl of 2.0
M sol utSiyathesis of 5pPEoDNorsrAgN@RoIERY Y pitea£iR-10862-13-0Q ph in

THF. The re@ijﬁgﬁwﬁl é if]tg/as for 30 mnutes at -40 C?ollowed by
dr opwi $ETHG gy, MPBAT um chl ori de aqueous (aq) sol ution at
| ow t enperature. The reaction solution was warned to it, diluted with
200 nth of EtOAe, washed with 50 ni of water, brine, d( d over
sodiumsul fate, filter d)J\/r,\d On@ﬁﬂi}ar}@tpf&d in vacuo._ Thé"ctrude residue
was purified byydP ﬁ pr ovi goqgtpe f i pal product f (400 MHz,

CDC13) 5 8.44 (d, @ 8.05(m 1bddpy i sd3 e, 1H) ) 6 58.8d, 1H), 6.43
(do; 1H), 5.42 (¥ 3H), 3.89 (s, 314), 3.76 @ 411), 3.20 (m 411).
20 PCVB observed for (NH—i) 421. 1. ExarrpIeGS Synt hesi s of

144- ( 4- 3- et hox 1 i perazin-|-yl]-2-(4-ehl oro-pyr
( f?f%l P %mzxture OP 1 ¥4~P %r0)3ulpllﬁ oxy-phenyl)-mpc]razm-g yl}-2- (3-10do-py

pyrazolo[3,4-blpyridin-1-yl)-ethanone (102.4 mg), morpholine (0.20 mL), Xantphos (35 mg),

67



[0183] Preparation of 1H 4-chloro-pyrazolo[3,4-d]pyrimdine: This

conpound was synt hesi zed according to standard hydrazi ne cyclization

protocol as described in Exanple 1: HPLC retention

M nut es WOGIIEMEITZor bax SB- C18, 2.1X50 nun, 51.t, %ﬂﬁs"’“ﬁg’zf’%/m n

flowrate, a 2.5 mnute gradient of 0%to 100%B vvlth al.1 mnute
wash apd;(dbay(B.3 ﬂg):mﬁ J3C OO (Tinge) ac THF A1 ik mehwﬂé&tblabec/f&zhzﬂ%mt er,

B=0.1%formc acid,_/ es/water/ 94, 9%aceton|trll%) ES) MI-H

expect reactipg gugurerigas gliowediy cgol ‘BEM%EP}HPSVH%@P@ &Y fOAG € mL) and

144- (AgpdiboroeInmmt @%Ms&%& I vl e’fl?ezdrﬁﬁe]reéfélﬂe was( 6B OF fash

pyrazol o[ 3, 4-ci pyri m di ne-1-y1) - et hanone and

14444- @mmgat@grgphyg{gmg@( VieptneBiOpchlopeeads the title compound as a white powder:

-y 2- 7 anon se

- 2 EAnGBIRAN 3 RLOLA ARt Bl Rp2ed BRI, 530S

1H 4- ghhlﬂmmﬂrzlw aroh g[sgnmgeh]dﬁmt ofl*aod/ié toel goeaa B oxvhad .1 fén @hdhey | 0% BNA =

proce s described in . For L

D Cab L Ges® S0 o HooR o S e vy Fepsietcid (5% vt/ 4.9%

chl or o3WhAZ )10[3 4-ci pyrirnidine-1-yl)-ethanone; NWVR (400 MHz,

CDC13) 5 8.76" (s, 1H), 8.22 (s, 1H), 7.22 (d, 1H), 6.54.(d, 1H), 6.44

(dd, 1H), 5.41 (s, 2H), 3.88 (s, 3E$1§777 (m 4H) 3.23 (m 4H),

LCVS observed for (MrH)+: 421. 1: ple

144- (4-chl| or 0-3- net hoxyphenyl) - pi pera

o1 25 o Ao Broro R REn: 35 wetahinerazipl-el-2-

Fetent bﬂrgz(;lbgqa %ngig 1041 SfoneAQi | ent Zorbax SB-C18, 2.1X50 nm 514

35C) using 1 mp ow rate, a 2.5 mnute gradient of 20%to 100%

Bwithal.1lmnute wash at 100% B (A = 0.1% form coaci, / 5%

acetonitrile / 94.9% q B—Olf{gormc aci d A 3% r/ 94.9%
acetonitrile) udVB \/UVHrH ex acl Med O \/4%11 npl e 46
Synt hesi s of ©

144- ( 4- chl or o- 8- nEt oXy- phenyl) r?i perazi n- $¥yT] -R2- (4- met hoxy20

pyrazol o {[53 44] ‘F%{Ol m di ne- 1-y1) - et hanone. 0185 To a sol ution of
144- ( 41QA%lor bheatit ﬁ@?‘}'ﬂdp‘ﬁ@rﬁ)‘ﬂl‘;le%ﬁéé?lﬁ’fmg fiw&qyla oy progaspbasslssaridedl of 3

, 4- d] Py L8 - oid kgl Hanons 4 R, 8k IHIFRA et %aﬂa)ax 9B %18”“2 19550 ¥ROH

was added sol1d potassi'um carbonat e exces , the resultant m xture
wass he 6§ Gt 1nfanig fowrra@Os Bb min e@dleaﬁoftm%wflﬂﬂ%eﬁ witharld winiwagh ender

br oduc 0%, b a0 1% BbE PP e bR s 0 5 o
8. 07 (wateli9p.9%acB@nldle).1H), 6.50 (d, 1H), 6.44 (dd, 1H), 5.29 (s,
2H), 3.90 (s, 3H), 3.81 (m 411), 3.19 (in, 4H), 225 (s, 3H. LOMB

observed for (MrH) +: 418.9. WO 2QA£4RG8293PCT/ US20061024313 Exanpl e
47 Synt hesi s of

14 R TR RN RS B Y21 Byt 2201 o

[3 4- ridine-
1440 ( 4epplytidol-3D reiidnons.- phenyl) pi perazin-1-y1l1-2-(6-
ehl or o- pyrazol o[ 3, 4-b] pyri di ne- 2 y1) et hanone. cii,oH 1) Doss Marlin

2) NH2NI - 12 0 ne
O e et T e
HOAe m K5COg, DMF Mao:@/ N \N‘o

cl

[0164] A mixture of 6-azaindazole (119 mg), H,O;, (0.2 mL) in acetic acid (5 mL) was
heated to 60 °C for 2 h. The resultant mixture was cooled to room temperature and

concentrated in vacuo. The crude residue was dissolved in BtOAc (10 mL), washed with sat.
5 aqueous NaHCO; solution (3 mL), dried (NagSOy), filtered and evaporated in vacuo. The
crude product (the N-oxide) was subjected to the alkylation protocol as described in Example
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Cl "NCITHF. OCaN CICN5 C Me [0186] Preparation of
(2,6-dichloro-3-pyridinyl)methanol: To a solution of 2,6-dichloro-3-
nicotic acid (9 mol, 1 eq.) in 10 nL of dry THE at 0 C, was added
NaBH4 (27 muol , 23 eq.) portion by portion under nitregensabansihere.
After thdOAYNFdn of hydr ogen gas subsided (which is observed as
bubbli?ﬁ? in the reaction m xture), BF30lvle2 (27 mml, 3 10 eq.) was
added drepivids thetieronnensd sserwhifenorder HCNS GS)PHEH A8 ¢ ReZatd7mint ur e
was st f i I : i £ of
sar. NG Horts R ers, 2 25, 0P SRR o i SpRUREMIEERE O
and ext208ctod®0%i B witBa Q. IndinofaskrOA0% Byndl=t0nids forgpamndond 1 8% ecetomisilavashed

w th brj dri sodi u f gt |l tered.and concentrated in
vacuo tdg[bgfi’3’\9{633158&%@@@&FQ&,%WW?%@E%NQ% aﬁ%@& 1) subsequent reaction
wi thout thither purification: 15 HPLC retention time = 0.71 m nutes
(Agidl ent Zorbax SB-C18, 2.1X50 nmxagple3935C) using Im/rnin flow
rate, a 2.5 mnute gradient of 20%to 100% B with a 1.1 m nute wash
at  100%yitiedisof 0-[4-74-tldoro-8-nasthaky/phofigpoipeparin-1 iyl]2-(4-Qdodpywai 64,38 =
0.1% form ¢_acid. / E%water/ 94. 9% acetonitrile); M5 (ES) M-H expect =
178. 0, 4ByIilnedy8-dhageyeg7) preparation of

2,6-dichloro-3-fornyl pyridine: To a sol uoti on of the above al cohol (2
20 mmol, 1 eq.) in 10 niL of ,djchhefdbneigne was added potassium
carbonate (ex Casu@, sol 1id> ameg Dess- Marti ern natg (2 nmol, 1

€9.) at rt. THesesulfant ture was, stirreg=dt r fen 30 jninutes. A
5% sodi um t hi osul T at e aq.

sol (/i onPMid%C adde#®t o t he realltion mi xture
and the resultant m xture was stirred for another 10 mi nutes. The
react i dilef] xtRremuratms of XHrdaci@d-priatdio300c]mridiie: EQAmixtan df 2-okloar4rani c

| ay. was washed wi.t 0 f 5%.sodi um.25 thiosulfate ,a ol.uti on,
sar T < S pRAE SR 28 ool ) A . SRRl v e agoEam S ati um
sul f at ehydfaemp@exrtds) theabsid@hteiRturd WaswHEe0atirOfop & OV ITHhe red0lonlsol@ioffwak he
desired product .as a white solid; IHNVR (400 MHz, CDC13) 5 10.37 (s,
1H), 8. t‘_ft:ﬁ%:cratf nvagug, ?n(é Ep,e cmq)a residue was diluted with 50 mL of water, and extracted
with 500 mL of dichloromethane. The organic layer was then washed with brine, dried over
anhydrous sodiun sulfate, filtered and concentrated to provide a crude residue. To the crude
15  residue was dissolved with 10 mL of dichloromethane and stirred for 5 minutes. The
precipitated solids were isolated by filtration, washed with 2 mL of dichloromethane, and
dried in vacuo to provided 350.2 mg of 1H-4~chloro-pyrazolo[4,3,cipyridine: HPLC
retention fime = 0.44 minutes (Agilent Zorbax SB-C18, 2.1X50 mm, 5y, 35°C) using -
1mi/min flow rate, a 2.5 minute gradient of 20% to 100% B with a 1.1 minute wash at 100%
20 B (A=0.1% formic acid / 5% acetonitrile / 94.9% water, B = 0.1% formic acid / 5% water/

94.9% acetonitrile); MS (ES) M+H expected = 154.0, found =154.3.

[0166) Synthesis of 1-[4-(4-chloro-3-methoxy-phenyl)-piperazin-1-ylj-2-(4-chloro-
pyrazolo[4,3-cIpyridine-2-yl)-ethanone: Using 1H-4-chloro-pyrazolo[4,3-c]pyridine, the title
compound was synthesized according to alkylation protocol in Example 6: 'H NMR (400

15 MHz, CDCly) 8.8.18 (d, 1H), 7.31(dd, 1H), 7.21 (4, 1H), 6.47 (d, 1H), 6.42 (dd, 1H), 5.28 (s,
2H), 3.88 (s, 3H), 3.77 (m, 4H), 3.14 (m, 4 H), LCMS observed for (M+H)": 420.4.
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101881 Preparation of 6-chol oro-pyrazol o[ 3, 4-b] pyridine: To a
solution of 2,6-dichloro-3- fornylpyridine (0.89 mmol, 1 eq.) in 3 n
THF was added hydrazine (1.06 nunol, 1.2 eq.) at 5 rt. The resultant
sol ution yas heated at 120 Cin seal ed tube for over MCFHIS20047A 313

sol vent was rennved in vacuo, and the residue was dry | oaded on
silica gel colum. Purification ﬁ¥ 5|h| €e96| chr omat ogr aphy provi de
29.5 ng final product: HPLC rete YR 2.17 mnutes (Agilent
Zor bax SB- 8,,.2.1X50 mm_ 5 35C) using linl/mn flowrate, a 2.5
rri nut e SYAlipsisRE T~ (@%1{%0:3603 xyrphanyD-piperazinryle 2 strcapyragdois - (A =

1% fo 1 / ormc
aC| d/ Egj}& tﬁlgrl?y lg 8/ }31% %Q?llo)% 3!&@4&{1 Eég W)&Bg@?m—f %’2
f ound m—.;@raz[oihitﬁgic ;@ynhﬂaesys-eﬁfanone
1-[ 4- (4-ohlor o- 3- net hoxy- phenyl) - piperazin 1-yl]-2-(6-chl oropyrazol of
3,4-b] pyridine-1-yl)- ethanone an N 0
144- (4-chl or o- 3- net o PRERA era 0|
y1l1-2-(6-chl oro-p) aoIo[‘S—4—*b] \ﬂlnﬁ-—y%—e-t—hanone The two title
compounds were 15 synt%e3|zed ac&oﬂdlng toz?ae standard coupling

procedure described in Exanple 6: For 1442
(4-chl or o- 3- net hoxy- phenyl) plpera2|n I-yll 2- (6-¢hl or o- pyrazol of 3, 4-

b] pyri di ne- 1- y1) et ongs 3.5 8.08 (s, 1H),
8.01(d, 1H, 7. ) 50H
TH’ N

6, 45 (dd, 1H),
540(5 2H) , 390r€es 3H) 3.23 (my4H). LCMS
Observed for (M+H) +: 420 5: For

144-(4- 1) - pi in:=1 - -2-(.6-

chior o SUSTL opitpdEcHy é&‘?%‘%ﬁﬁﬁﬁ%ﬁ‘*’é‘éﬁ%ﬁ%ﬁ%:yfflm&w&oiﬂfcmo-%-. e =

|1m6;5 m tn;dbp;md@rx@gji-beehﬁldeﬁpdén@%&ﬁn&lﬁeél )%n&X&lg, gi(r)et/h@@l wﬁeﬁﬁoo /ﬁg&l&hnﬁf 11
m n ow r te gradient o % % B wth a

i nut o hereind CiGheted iR Bl G et ot 5 b esseePR FIK A4 006

wat er, Boreeflvaldbih &b Gnd@Ehudd re&%’ﬁé’@&sﬂﬂuta@%@%(ﬁrﬁﬁb@%ﬁe{‘ iah& bxtraefeRith

obs rveg for % +: 420.5. 25Exanpl e 48 Synt hesis of

144 9l BEoF Sichloramsiiangh Sk orpams Iageraves muashegd wittohring, driadpyessyhzdionso

3,4- d / 3

[DNF o Db ﬁ!ﬁlﬁ?eglﬂdléﬁ%cegfrrgtﬁflﬂ(yﬂ@acro W8R8 4 0942 B3R! H5ER08L3AR A

1H- 6- hyaiddgd A0 mjir zimh&ﬂmmefdimﬁﬁmsn@nt ik tare yels gtiraghfon$ ntmes which

ot St bl PEGRAEBRLARNYRR Y oSl ssSh & TR MRG0 ded excess

pyrazolo[4 3 c}pyndme) which was removed by filiration. The filtrate was concentrated in

—

15 vacuo, and purified be by silica gel column (35% acetone in hexane to 50% acetone in
hexane) to provide 250.0 mg of 1H-4-iodo-pyrazolo[3,4,5]pyridine with a purity around 85%,
which was used without further purification: HPLC retention time = 1.22 minutes (Agilent
Zorbax SB-C18, 2.1X50 mm, 54, 35°C) using 1m}/min flow rate, a 2.5 minute gradient of
20% to 100% B with a 1.1 minute wash at 100% B (A = 0.1% formic acid / 5% acetonitrile /

0 94.9% water, B =0.1% formic acid / 5% water/ 94.9% acetonitrile); MS (ES) M+H expect=
246.0, found =246.1.

[0168) Synthesis of 1-[4-(4-chioro-3-methoxy-phenyl)-piperazin-1-y1}-2-{4-iodo-
pyrazolo{4,3-c]pyridine-1-yl)-ethanone and 1-{4-(4-chloro-3-methoxy-phenyl)-piperazin-1-
yl]-2-(4-icdo-pyrazolo[4,3-clpyridine-2-yl)-ethanone: The title compounds were synthesized
5 according to the standard alkylation procedure described in Example 6. For 1-[4-(4-chloro-3-
methoxy-phenyl)-piperazin-1-yl}-2-(4-iodo-pyrazolo[4,3-c]pyridine-1-y1)-ethanone: HPLC
retention time = 2.50 minutes (Agilent Zorbax SB-C18, 2,1X50 mm, 5p, 35°C) using _
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The resultant solution was heated at 150 C overnight. Upon cooling to
rt, the desired 5 product precipitated out of solution as a white
solid. The crude product was isolated by filtration, washed with a
smal | anpurO484078128%ane, and dried in vacuo. The crude JrRENI6dYBS
used without further purification: IIPLC retention tine = 1.78

m nut es 16Ahih Mok rdRI AKX jedt 1829)1 Sl '
flowrate, a 2.5 m nut eﬁggg%gieg%ﬁfég%mo‘%%o%@a\% ltlﬁﬁllg{%%gfﬁ%{ fr?g?{’e
wash at BEosd8 Y% Rrmicpoihs Y6 peatanitails /§4/0%6%etas Brofil v fotmaic/acld SOt/

i R P AT S5 AR i andB L
(:;I[—I- 6- azinighquyrdeny] ppiBerdzidt Ipylf-R di-ieio-pitaz6loly B BIAdRY-LAT P BaloRe AHPLC
e e B T el B P e o e G of
sodi um Ninflidh Soktal, 14,5 %mﬁt@gﬁaﬁiengmo nesul 9 . 1’&51‘1’13% m%@ﬁ 2Btgob4 €d

at 0 Cfor 10 min and warned'to rt. T‘z“eoreactlon m Xt ur
neut r al iBed=d b faerpicgicidyntye asetanitcited @i WateR BO= Bl YoCoRNicBHAAS Y Whtey/

combi ne b L C: . W rine,~dried over sodi um
sul f at e?‘*?i/%t?%kog%ﬁ iaéﬁié\@%g%%@?ﬁ%?@%gf#i\i@c@gﬁtg%govi de the desired
product which was used wi thout further purification: HPLC retention
time = 0.50 minutes (Agilent Zorbdamplechls 2 1Xx50 mm 5p, 35C) using
linl/mn flow 20 rate, a 2.5 mnute gradient of 20%to 100% B with a
1. 1 1§ ndatheeis of & 4-¢odion-3-methaxyylend)-pipsrai-i-yll-5%-aettybifonyl e /
94. 9% T % f OF 0.C id/ 5%water/ 94.9% acetonitrile); M
v AV Eizmictt b2t I Rl , )

(ES) M+-H"expe n 8. 10192] Synthesis of

144- (4-chl or o- 3- hoxy- phenyl) - pi perazin-1-yl]-2-(6-azi dopyrazol o[ 3A
-d] pyri di ne-1-¢ @Mﬁ/@_ e tﬁ;{%“@'%’omp@ {(a¥%._&ynt hesi zed
according to 25, kyl ati on "z txcm——descri i ~Examgl & 6: HPLC
retention time = 2.22 ninutes {Agilent Zof*Bax SB- C18, 2. ER8YE mm

5j.t, 35C) using ImM/nmin flowrate, a 2.5 minute gradie of 20%to
100% B wi aJ. 1l mn at, 100% B (A = 0.1%formc acid / 5%
acet oni I|t6P b /Am%’rﬁﬁgyfﬁg@%%@&@me@ﬂ?@r%‘b%]@a@éPEIO'B = 0.1%
form c agiaddlofs-vipirdife-241)0%bA664 @M dunbl, €)oy ) NMRI(ES 1] e£xRRCt =
427.1, found =427.1, Exanple 49 Synt hesi s of

1- [ 444- HaPerMe 0 Asipdxd ephiaryh]. op DpBIGwarhctted 3t $Q°C & ari dhepsactaol of 3

, 4- 5bi pyri di ne-1- - et hangne, Q0 Cl SnCl2- 2H20, C El OAc WOMEO
Fs)évllutmn was cooer:clI)to rt, an. d?lutcd with 20 mL of sat. NH;Cl ag. solution and 200 mL of

EtOAc. The diluted mixture was stirred vigorously for 2 h. The organic layer was then
separated, washed with brine, dried over sodium sulfate, filtered and concentrated in vacuo to
provide the crude product. Purification by HPLC provided 40.2 mg desired product: 'H

20 NMR (400 MHz, CDCL) § 8.76 (d, 1H), 8.49(d, 1H), 7.65 (d, 1H), 7.23 (4, 1H), 6.50 (d, 1H),

6.44 (dd, 1H), 5.53 (s, 2H), 3.89 (s, 3H), 3.79 (m, 4H), 3.22 (m+s, 4H+3H). LCMS abserved
“for (MHH): 464 4.

Example 42

Synthesis of 1-[4-(4-chloro-3-methoxy-phenyl)-piperazin-1-yl}-2-(3-amidomethyl-
25 - pyrazolo[3,4-b]pyridine-1-yl)-ethanone. ‘
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N3 [0193] To a solution of
144- ( 4- chl or o- 3- net hoxy- phenyl) - pi perazi n-|-yl1] - 2- (6-azi dopyrazol o(3,

4-b ridi t hanone (0.071 nmmol, | e in 1 nj was
add]eSySnC \ggﬁ%\)g)ﬁgr‘% g sol i d. gl'he resul tant m f(ltzjre was ﬁéﬂﬁ%&@%ﬁb C

for 2 h. The resultant 10 nlxture was cool,ed to rt and diluted with

200 nmL of EtOAc and 5@0@}C§g tMES?gﬁun1bl a&b ate,ad. solution.
The diluted m xt B.CELTMF 1 gggﬁ +h,

before the
organi c | ayer waswSwpar at ed, Red wit Nne AT

ri ed over sodi um

sul fate. The sol vent was renn i N vacuess~and tMhasNr @si due was
purified by HPLC to prOV|de 10 g title cofpound: ill NVR (400 MHz,
CDC13) 67.86 (s 7. 74gd 1FD 7.24 (d, 1H, 7.20 (d, 151H)
6.45(d, 1H), 3| ’lH)(e

3.13 (m 414). e )SEr v

(P&Hzcl%ldlﬁ) : %@_ 3.89 (m 4H),
ONH 3 § @ ;e”“ oNaSynt hesi s
of
e

1 14 (4 ehl or o- 3- nethoxy ph ) plpera2|n 1 yl]-2-(7- A
'f - et hanone. [[0194] Preparation of

7 hydr a%{ Bf §£e@pr@ an gt @}%{;fhﬂmolow Alpyiding-l oWaesticacig ettt est@: This

fluoro- %o&ﬁéﬂ?ﬁ%@hﬁh&?&e& %ﬂ%@«lx{gtﬂé’élk?’lgm&%r%to};ﬁ stoflaTo Ak ﬁﬂ-é_*;es}é@bse{iaﬁded

1 nL of hydrazine (excess) he resul tant™ sol ution was
C i n seda@pledh &HLE rention thive = r%&cnmmas (AMent Zorbax SB-C18, 2.1X50 mm, 5y,

2T AT 105 98 SRk b S0 YT b

Et OAc, avach etrli08¥%h B (A waclio fdimucperom/ﬂ Sﬂea@tdnhtﬁhi/ Mak) Futes @ + d.,l%/\ﬂahﬁi& was

used vvith furth ur|f|c LC retention time 020 m nutes
(Agi | entam%z& pakateg S‘Eﬁp ac?to?t‘ %(B§ MriEeapesisi 778 1b fﬁ“ﬁ%‘ﬁz‘?-%ow rate,

a 2.5 mnpute %radlent of 2096to 100%B 5 with a 1.1 mnute wash at
100% B (71 o Prepgpetemp Ll 3bromomesd)anyeazolel 1.4-Plneriding] - s@}mw‘a;taerd ety =
.19 ] t =
0, 1% O @6hihul 2L o achs AR iyt MRehE.5 MEL 050
10 NBS (3.0 mmol, 1.2 eq.), and benzoly peroxide (0.05 mmol, 0.02 eq.) in 10 mL of CCly was

no pyrazol of

refluxed for 1.5 h. The resultant mixture was cooled to rt, and diluted with 500 mL of
EtOAc. The resultant solution was then washed with 100 mL of sat. sodium bicarbonate
aqueous solution, brine solution, dried over atthydrous sodium sulfate, filtered and
concentrated in vacuo. The crude residue was purified by silica gel chromatography (20%

15 EtOAcin hexane to 35% EtOAc in hexane) to provide 450.2 mg of the desired product:
HPLC retention time = 2,50 minutes (Agilent Zorbax SB-C18, 2.1X50 mm, 5, 35°C) using
Iml/min flow rate, a 2.5 minute gradient of 0% to 100% B with a 1.1 minute wash at 100% B
(A =10.1% formic acid / 5% acetoniirile / 94.9% water, B = 0.1% formic acid / 5% water/
94.9% acetonitrile); MS (ES) M+H expect = 298.0, found =298.3.

P
~

20 [0172] Preparation of (3-azido-pyrazolo[3,4-b]pyridine-1-yl)acetic acid ethyl ester: A
mixture of (3-(bromomethyl)-pyrazolof3,4-b]pyridine-1-yl)acetic acid ethyl ester (0.5 mmol,
1 eq.) and sodinm azide (I mmol, 2 eq.) in 2 mL of DMF was heated at 80 °C for 1 h. The
resultant mixture was cooled to 1t, diluted with 150 mL of EtOAc, washed with water (40 mL
X 3), brine, dried over anhydrous sodium sulfate, filtered and concentrated iz vacuo. The

25  solvent was removed in vacuo to provide 135.2 mg desired product: HPLC retention time =
1.84 minutes (Agilent Zorbax SB-C18, 2.1X50 mm, 5y, 35°C) using Iml/min flow rate, a 2.5
minute gradient of 20% to 100% B with a 1.1 minute wash at 100% B (A = 0.1% formic acid
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[0195] Preparation of 7-azido-pyrazolof3,4-c]pyridine: This conpound
was synt hesi zed accor ding to protocol described in Exanple 48: HPLC
retention tine = 0. m nutes 10 (Agilent Zorbax SB-C18, 2.1X50 nm
59, 350) ug’Pr?ﬁo"fePﬁzP?n nflowrate, a 2.5 mnute gradi enPCHESDEIRABS
100% B with a 1.1 mnute wash at 100%B (A = 0.1%formc acid / 5%
acet oni t pYolagetpniBide 0.9 traater, BB=5.104 Idvtnfocrcit /SYashwdt/ Sa% A adeRnltriRp. N80

acet oni klﬁ%lﬁ@e}%%m(ﬁ%l Mﬁm%x_%%(f% = 161. 0, found =160.9. [0196]

Pr epar a
1-[4-(4-chl oro-3- nethoxg phenyl) - pi perazin-1-yl1l]-2-(7-azido- 15
pyr azol §{1334- Brepyration aid3-fazjdomedtyapiisarelo(3F: ﬁﬁ@wdmdmmmc@ fttesi zed

2 a3 m aorpenf il PEResORPREL OB b Bl PRty SR SOl TRl 1 /i n

f | owSr affgample 20 Esmg hmaogr FUP a0 retetioR Ge =0 FORGRs mmtbnaza;bax pRIBLiRe

wash at 1% f i 5% acetonitrile /| 94.9% water,

2" 0" 0L i e T B el B G BB eI RSB OB

expect 7 143dindte WaolRd 089 B:(’ﬂ@1 02}% [E(Qﬁx?c? alcuﬁ%% Q@e?dn?tn@é/ 94.9% water, B =

144- (4- chl or o- 3- net hoxy- gﬁ) perazin-|-yl1]-2-(7-am nopyrazol o[ 3,

4- c] pyr Pdim@rpicygil / é%‘aﬁ@rﬁaﬁl e&onmie), NS Mi-Fhespestyniteks ifouad
accordi ngy4 o the procedure outlined in Exanple 49: 1HNWR (400 MHz,
CDClS) 8 7.86 (s, 1H), 7.74(d, 111), 7.24 (d, 1H, 7.20 (d, 1H),

ﬁ )“5'137%1) EIePthﬂﬁ’i%l [%‘]f%':wélOa%iﬁéwyfpg'%nyémpsrwﬁcﬁl 4 (3-539?%@151

‘Synt hesbgragio]3,4-blpyridine-1-yh)-ethanone: This compound was s themzed according to
144- (41- chl or o- 3- met hoxy- pheny1l) - pi per azi n-1- 243- (oxazol e-2y1) -

oyt a0l SEEAH RSP PRI LB ASaTBheA elqvD Egbyicte b HAToR e
(3-i Od%&)ﬁl]ﬁ%%ge[n% Arbthy tléﬂtf&?ﬂ?ré@zl Y ET g %ﬁﬁgﬁ‘%ﬂg ZGIHEL?( 'SBeé}fser To a

sol ution of 3-10do-2H pyrazol o 17eq.) in 10
mL of dRyXPPIFmyds, 3xf6e dsig bpllingefloy Bitd/h mvm@u(emdam bfi20% to 100% B

hex t i4S (a) 18C de
ni t?ggeﬁxég &315‘16 ejﬁecew&h aﬁ({(}/j 5 esué‘fbéﬁ?mg At %%‘? aﬁgg&ﬁlf’? %ﬁé\fa'tefrt# 30
M nut es =dt1% #Afic £l /d% wateh\PH, 986 edetinéirile MSTES) MEH expeds 4aigeund

dr opwi sggﬁo the reaction solution and the reaction solution was

warmed £8'rt over 1.5 hour and stirred overni ght. Follow ng an
aqueous _wor ku the crude product was purified by silica gel

chr omat 478k hyyatesiots dA4-chomekmethoxyplond) Eimsi-h yHek Ghapidowethyl-
i d
Dera. ot Ry Rl Bbyrgire LY el Ao Rl o LA SO AR RIBEU
SB- €48, pwemmad ~yh- (5921d@s@hylwmld[wmmdﬁbdwl}—ahwna (22bmmiohtey.)
di 1%
g1 ach enty S A0S AMEEIND, Aot Sy AR BN S OB R P
5% wat egdlt 840, 0ed atwtdni THeIrbﬁ)thntMﬁx@ES)zasMhtreMat&Xﬁ@GD miin.33Re Ractloaund

=332. 1. 0199] P {
(3-i odo® %9‘&%%%5&?%&5; %@,ﬁ%ﬁéﬂ%&@ erderesidue wagdivted with 5507880 was

synt hes igBlrdeHQhe I @hddow e S ATate vemb ahd Byel ey §ddfum SQIERE OtneaS
described in Exanple 30 using 1IN Li OH as the base. The crude product

was Ztis e&Piyent Wﬁ%reﬁ@%%d Byagroniid e erugeresitpe wWas pitiediby @Prl& tepegvide 26e =
1.02 m H%gltﬁ@ $rb@ick-e NK@( Ly Mgz, E61:)3 dl d §@5 Ysh B 11,

Im/mn owTrtate, a 2. mnuel%radlent B W th a’1. 1

mnute Z02§hAHAS. 59(1@,%@ At Eddgl %ﬁ@r@n%ﬂdci-‘d@ %% é@@t(&) D37 7e(m,

?éS?%kag?&é)?‘t“:‘*gbg%%@ BB A hB%NgL ST/ 04. 9% acetonitrile); MG

Example 43

30  Synthesis of 1-[4-(4-chloro-3-methoxy-phenyl)-piperazin-1-yI]-2-(3-sulfonic acid-methyl-
pyrazolo[3,4-b]pyridine-1-yl)-ethanone.

73



102001 Preparation of

144- (4- chloro 3- met hoxy- pheny1l) - pi perazin-1-yl11-2-(3-iodopyrazol o[ 3, 4
- b] pyri di n 73&)05 hanone: This compound was synthesized according
to standar peptide” coupling pr ot ocol using HATU as t h&CEYEIP/HE313

reagent: HPLC retentgon 25 tine =297 m nuteng(Agl | ent Zorbax SB-C18,
2. 1X50 nun, 5p, usi ng | in flow {afe aa N’r‘mmute gr adi ent

of 20%to 100% i £'h dlf e 4eHsH h&OOO/mB) A™= 0.1%formc
aci d! 5% acetoni Lrjjl e /gy 9‘?" ter, B 2 0)08% F OrauC cid/ 5%

wat er/ 94.9% acet@pitrile); (ES) MrH%kpect aau@eo f ound =512. 5.
VO 2007/ 002293PCT/ US2006/ 024313 102011 Synthe5|s of

144- (4- chl or o- 3- met hoxy- phenyl) plpera% oxazole 2y1) -
pyrazol o[ 3, 4- b] pyri di ne-2-yl j - et hanone: @— é off0sH

1-[ 4- (4-chl or o- 3- net hoxy- pheny1) -
pi perazin-1- yl] 2- (3-1odo-pyrazol o 3, 4- b] pyri di ne- 5 1) - et hanone
(0.071 mmol, _|leq and tetrakis triphenyl phosphl ne pal | adi um (0. 025

rnnol , 103765’ Blzfpara 3t foaganidapsiad hpereladdd-Bruifined -glseit acd  THF
a0, 2 Quoke: Ko 45 e 980 - B )y KU LERMLA T

sol ut i esterya$3 owadl eldeq. Joandtspdidinl sutfieel(1vl thinoB @xaets) of 2 Mi@E 0§ Ainl SRPME

sol 0 tracte inL of Et The organic | ayer was
sep ra?lﬁo‘) 5 Wgs‘?i‘xéfi‘ﬁ Wfaﬁ%m%@ S%dgf‘é‘dmﬁ 8y J gaF?ﬁH%t%P@fhétfg@ W%Wf’%ﬂ&d and
oncengr F ca gel
%hr om?o%?ggehiom%e\égﬁ T-(!);O%& k)g‘%H e 'r%ﬂlg c) ?%%ﬂre g\% Iﬁﬁgﬁ tge
title CH@@Q(BMmLJ}EB]\Ime(OéﬁﬁmMHMgaﬁD@k@MS Werd driddad vaddd) and&héa;(;ﬂ@l 1H),
7.81 (d, 1H), 7.22 (in 6.52(d, %648 (dd, 1H), 6.01

211), msidugas vsgd pit 0@ fs@he(rmmﬁwwnsﬂiﬁ retentio time = 1.6WBiBksdAgH tf or
(MH") +Zor‘ﬁar5?8§ Cl%x?:‘ @m?r? 5 35°|C$¥ﬂﬁ ﬁﬁf/lﬁmoﬁciw 1aier &% 5 mute admnt of

4- ( 4-ehl or o- oxy p erazin- &5 pyrazol of
3 40 18%H) ﬂ)@ﬁ%@ \Mléh &-1 \ Thiatiearsein et 10pID 24 =Rr18p frmid apid /cﬂ% acetonitrile /

3-neth r 3- Mat. _
o) pyri %20 e 8RS A RSB o, MBS Bt -

f um ng3060.1, riconde?®@.;and concentrated sul furic acid (1 nL :1 nm), and
the resultant m xture was heated at 90 C for 30 20 m nutes. The

reacti p7M Xprp&aN@Sof[ReRIHAR 81 rhahﬁypyrasfh%[@qw]ﬁqldhﬂetpyﬁac%ﬁdﬁ .e of

sodi um bi carbonate and ice. The resultant solution was warned up to

rt andlEgeemRewd wos synthoired atcoutingte gaadard hdralysja arotocekasrdsearibadin
separ aﬁfﬂmrplé’\@@ R&Hs YW OB 4B %EQE' ‘S%e U écﬁfé{ WiE §Uh M@@g é\ﬁrgle} ered,

and concentrated Tn vacuo. cr I due was puri y silica
gel chpwifiselégraphy to provi de 70.2 rag of
3-nmet hyl-5-ni tro-pyrazol o[ 3, 4-b] pyri di ne. 25[0203] Preparation of

144- (4|E0clfh%]0£1 S))l;rﬁhmtdimf{%mme -3+ ﬂﬁlﬁﬁff@ﬂé_lr_igi)l-pﬂddziﬁiéfgﬂﬁ(ﬂ-ﬁﬁforﬁcr?cidj .
pyrazo 1.N t hanone: IS C una ) synt hesi ze
DY o ey kTS B bS ; 1\PO0RP GospaiC 20id (1002 me,

contain lots of inorganic salt), /H-4-(4-chloro-3-methoxy-phenyl)piperazine 2x HCI salt

10 (0.37 mmol, excess), and HATU (0.37 excess) was suspended in 3 mL of pyridine, stirred at
rt for 3 h. The pyridine solvent was removed in vacuo, and the crude residue was extracted
with dichloromethane (10 mL X 3). The organic extracts were removed, and the crude
residue was purified by HPLC to provide 10 mg of 1-[4-(4-chloro-3-methoxy-phenyi)-
piperazin-1-y1]-2-(3-sulfonic acid-methyl-pyrazolo[3,4-b]pyridine-1-yl)-ethanone; HPLC

25 retention time = 0.28 minutes (Agilent Zorbax SB-C18, 2.1X50 mam, 5, 35°C) using
Iml/min flow rate, a 2.5 minute gradient of 20% to 100% B with a 1.1 minute wash at 100%
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nitro-pyrazol o[ 3, 4-b] pyridine according to the al kyl ati on protocol
described in Exanple 6: HPLC retention tine = 1.46 m nutes (Agilent

Zor bax SD- X50 mm 5p, 350 u3|ngln1/mnflo
m nut e gr%‘#é‘ﬁ?’o@?&m%to 100% B with a 1.1 m nute vva\g‘kgﬁ{ﬁ%}(g@%%gg (A

= 0.1%formc acid / 5% acetonitrile 194 9%water = 0.1%formc
acid / @okﬁmai)é?/qfogmcg@déd}f/ca@éﬁpmﬁnlpf94%%wm, ES)IMﬁmmmtS%mibﬁf 1,
found =44%
144- (4- ch éogaocet[)ﬁaﬁ *g%@sﬁgﬁ;}% Sftpe‘%ggzll ﬁoulnd ?05 (5-am nopyrazol of 3,
4-b] pyri di ne- 1-y1) - et hanone: 1444?g
chl or o- 3- t net hoxy- pheny1) - pi per az ﬁ’lmpk‘?f]“ 2-(5-ni tro-pyrazol o
[ 3, 4-b] pyai di ne-1-yl ket hanone (15 ng) is conbined with 200 ng of iron
povvder Stinthesis olok-[a¢ethila odcmathaxy-pbOTFpipedoiont -yl]-2ABtcbiorogyrazolp[3,¢-

he &gﬁﬁ 10 was diluted with EtOAc and filtered. The

f| I t:sat gf %ﬁ?%ﬁ@%ﬁb R‘?n vacuo and purified by HPLC to provide
114- (4-chl or o- 3- et hoxy pheny1l) - pj pera2| n-1-y1]-2-(5-am no-
pyrazol o[ 3, 4- b] py &3 t anon (rete gt i me = 1. 46
m nut es (Agil ent CB B 38B€ u3|ngln1lmn
flow rate, a25mnuegrad|éﬁt of 20% t &' 190% B makit h 1.1 mnute
wash at 100% B (A ¥ 4% form é=acid / 5% t onig:¥.Fe: [ 15 94. 9%
water, B = 0.1%fornic acid /5% water/ 94. Q(W'écetonltrlle) M5 (ES)
M+H expect -- 414, 2, 4151 Exaqgpl e 53 Synt hesjs o
=1444- chl or e- 3- n& y\gg‘ﬁr{y_l Yes pi pEY azi 0 ﬂr 2~ ‘a\ no- 6- rrethyl py
razol o[ 3, 4-b] pyri gide-1-y1l1- ef' one. NI -1 Me N C
[ 02051 Preparation of 1H 3-ammoy6-nethyl - pyrazol 0[3 fI pyri di ne
Thi's compound was synthesi zed according to the cycllza I'an procedure
usi ng hydrazi ne described in Exanple 3 and the crude product was used
in the b#Pl st‘i’eapam/tiorhmﬁiﬁ-icbdﬂi h]dnrommézblo{:hﬂbﬁpynd{lﬁﬂ%)hc&cmciﬂm}iﬁ egpér:

ot yl - DY PAIBTBE o G108 Syt N e RS Lneet v e Bsn ol ag

synt heszeid oammwhsragdetda\uchlemﬁ@nﬁmaé (NGSP{(] THY 1 Rreq § @flu s ddenctebdnast i n
Exa le 6: 11-1 NVR (400 MHz, CDC13) 7.75 (d, 111), 7.22 (d, 1H),
88 (dmﬂifErf)WﬂSéleﬂsd echO 91@53 hg Thoregetion prixturgwaspopled tor.1and dguigd wit,

?bi)H) i o e e T (e f R A S

Of dried over sodium sulfate, ﬁltered and concentrated in vacuo. The crude residue was putified
L) s R g L S M B
noo CF wlnte solid as final product: HPLC retention time = 2.48 minutes (Agilent Zorbax SB-C18,
15 2.1X50 mum, Sp, 35°C) using Iml/min flow rate, a 2.5 minute gradient of 20% to 100% B
with a 1.1 minute wash at 100% B (A = 0.1% formic acid / 5% acetonitrile / 94.9% water, B
= 0.1% formic acid / 5% water/ 94.9% acetonitrile); MS (ES) M+H expect = 365.9, found
=366.3.

[0180] Preparation of (3-iodo-5-chloro-pyrazolo[3,4-b]pyridine-1-yl)acetic acid: This
20 compound was synthesized according to standard hydrolysis procedure as described in
Example 30 using IN LiOH: HPLC retention time = 1,78 minutes (Agilent Zorbax SB-C18,
2.1X50 mm, 5p, 35°C) using ImV/min flow rate, a 2.5 minute gradient of 20% to 100% B
with a 1.1 minute wash at 100% B (A = 0,1% formic acid / 5% acetonittile / 94.9% water, B
= 0.1% formic acid / 5% water/ 94.9% acetonifrile); MS (ES) M+H expect = 337.9, found
25 =3379,
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12 ON 1 K20.3, DV, 9121C MoON- Mo ci 5[ 02071 Preparation of
1-[(S)-4-(4-Chl oro-2-fhtoro-5-net hoxy-phenyl) - 2- net hyl - pi per azi n-
1-yl]-2- (3 odo- pyrazol o[ 3, 4-b] pyridi n-1-yl)-et hanone: A m xture of
2-Chl or o- %’(2‘30)7/_0%5(34_ PCT/US2006/024313
o
(

hl or o- 2- quoro 5- met hoxy- phenyl) - 2- net hy1- pi perazi n- 1-yl ket hanone
1. 37 ¢018%] OPrepardtion df BY-(4-chldrocdomithony: mgl)cpﬁ&rﬁinlﬁwrzt.éha& 531 0 g,

4. 08 h t 2.26 , d
e ( Ty DR B BT - iDrsHenae: dtied e pRapped b arpibsizad, bh 10
ves | st b lep B8Rl RS, Wk inaRl 45305 3GURP R MRECTE

and concentrat ed 1 n vacua. uct f|e
c h r 0 nattbgﬁtalphyg teagept: oNPIE reterftip®)ime- =(2171 minutes (Aglent Zorbax SB Cl 8,

0Xx n- i odo-
O o O AT AL B e DY BLRer B o ok o
ig 1- 12l 4 2.1 Githoee efaar i |10@aﬁ,@;1 ?c ﬁ%ﬁbyma{v@ﬂwls)% Rc&o%)tng@tghwbr water, B
t t
il gl per 25;(‘?@'1 ;écmglami/ S‘yowagzer/ 4.9% acetgr%/]trn%cza)?MSI (ES) J}P exrplectl—n5e46 0, ?O%rndom r
[(S)- 4 -LAsGhl or o- 2- f | uor o- 5- net hoxy- phenyl) - 2- net hyl - pi perazin-1
-y1]-2-(3-iodopyrazol o[ 3, 4-b] pyridin-1 -yl1)-ethanone (2.2 g, 4 0

;'? |mr)|r edﬂja%'cj 7%8@:?]0 1?1 ﬁ‘t'%' b%%ggu%%%%%gﬂieﬁg’!ipwgz%gy@é& re% Ty rt
di 11t eopmzbtm[mhwynamenaﬂpetamné | Tas e E6ldtionlé1el - 4Ld4tdhair@3w@e%hde@§me@1w th

mater, dried é %84 and rified hy glash chrorratoraph%/to
provi depllieraz{nf‘ ‘[y 1o lom0- P}’I'a%ﬁ 3 b]pymdme— -y1)-ethanone (0.037 mmol

met hoxyg, hﬁ‘@ hir, 8f&z§ﬁloﬁégrfgm tr\ﬂid&e E@Eerﬁmﬁ%lff%;fg:g?l @ohléélcjvll RyLAzol

o[ 3, 4- b]pyri |ne3 repara’tlon of 1-

{ 244- ( 4d:sGivise, GO L 6f21@h@scﬁutﬂ5ﬁtolﬂtmympﬁeﬂaghbm&nmﬁloﬁﬁéfwﬁﬁml nieyiir2-o

X0- et hyI |- N- hydr oxy- | H pyrazol (g3 4- b] pyri di ne- 3- car boxam di ne: A
m xt ur e %E The resultant mixture was for 30 minutes at -40 °C followed by dropwise addition of

251 1 2 R C%]lhﬂ lc@ogdé Aqﬂggu% (aq) rTBlElP ‘et 15)1.!&r1 ?e%’pl att%re( ’ﬁle reactlrg)yllsfﬂ%{ngne Was I n-
warmed to rt, d:hzted with 200 mL of EtOAc, washed with 50 mL of water, brine, dried over
sodium sulfate, filtered and concentrated in vacrto. The crude residue was purified by HPLC
to provide 5 mg final product: 'H NMR (400 MHz, CDCls) 6 8.44 (d, 1H), 8.05(m, 1H), 7.23
(d, 1H), 6.50 (d, 1H), 6.43 (dd, 1}), 5.42 (s, 2H), 3.89 (s, 3H), 3.76 (m, 4H), 3.20 (m, 4H).

20  LCMS observed for (M+H)™: 421.1.

Example 45

Synthesis of 1-[4-(4~chloro-3-methoxy-phenyl)-piperazin-i-yl}-2-(d-chloro-pyrazolo[3,4- .
djpyrimidine-1-yl)-ethanone and 1-[4-(4-chloxo-3-methoxy-phenyl-piperazin~1-y1)-2-(4-
chloro-pyrazolo{3,4-d]pyrimidine-2-yl)-ethanone.

r\J%N MeO

/N o
GHO ci c N
CH al : N/ _<—CI
= NHgNHz NI \N
ka E’ 1

HF, -78% ik
THF, -78%C fo rik. K2COq

DMF

] fs)
/9 A
N\__/NJ(_N’TRN . ¢ Q KA
W N’J Ma0 Nl

25 NN

[0183] Preparation of 1H-4-chloro-pyrazolo(3 4-djpyrimidine: This compound was

synthesized according fo standard hydrazine cyclization protocol as described in Example 1:
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WD 2007/ 002293PCT/ US2006/ 024313
1H pyrazol o[ 3, 4-b] pyri di ne-3-carbonitrile (1.6 g, 3.6 mvl, 1 eq);

NH2CH. HC1 0.8 mol, 3 eq), TEA (1.5 nl), and
n) was Stfh&%ﬁ/@%m 5C overni ght. The reaction sol uti gﬁ’r)ﬁ@ib%mﬁ;"ﬁ?

t t hyl tat hed th
g?inﬁgn gﬁlﬁf@ 16#] 88?& gxte 50[?’?% %@?%g?ent korng éy Clgcfle 1}?5(}6111111\,,\/5615, 3%°C)V\fls1ng
14244- (%@hhmﬁl@waaff | msqméutagi Hiaw f09ERYIbDY2s TRk ! 9
51-y13- 2- 0x 1e N- hydr oxy- a g%razol o[3,4-b E{/ﬁ%rﬁ#ﬁ%\gﬁégﬁ Ooo%)am d

ine (1. @—g lg]acm:l,/ Speacs 4.9% water, B = 0. 1% formic acid / 5% water/
1 [(S) ‘54(94/3 Q&di’i'itﬂcf? I\f/jbl(B §Hr’5§ﬁg},@x>{5g53{;ﬁ_%§rﬁet hyl - pi perazin-1-y1

] oxadi‘azol*- 3-y1l-pyrazol o yri 1. -A-ethanone: A
mxt Lgre

Chl oro- 2[8 ﬁ‘tiorsé'“ém%f)f]]o'{(@E%%??9f)'m%h?fﬁ’fmﬂbplﬁéﬁ%ﬂn¥1] ~3-(4~chloro-
R 2- PyeazdlolBid-diobrbunexsyledont s @liol @.(4-oRbRY S sliney Sreanasam i ne

( trimet hyl orthoformate and pan- oni c

aci d (Pﬁsﬂi-Z((ﬁrclllompmi%[ﬁﬁrd]ﬁmr@z mz@ayl thaneneri ’lese cOffymundaedre on

vrrvla ;(t glr”el ?ﬁtﬁdﬁﬁa%ﬂ% ?@Ehlb%ﬂ@ﬁ@%rlda #19 dﬁﬂgﬁ}é'rl%@e %‘lelg‘fvma d S'I&fc')g p\r@cegure

1-[(S) - 4as@4sc@h¢dan@xample@ rRor B-[ A4~ hlﬂnm—iahlemyﬂy-plﬁanﬁﬁmﬁn&azﬂxkp?lﬂaz(nn 1.-

(0.3 gttt A shpitint: Dl ol O M G b s

g 1x50 rmH) &2 (s, BECY.2a5H,Mg)| ms4 (muﬁ),fslmad ats, 5.4 (1:52}? §8mBs, m)es 77
gradi ent,_of f%%to 1%0%8 with a ute wash 009 1%

formc 48 &H)50%3 {EetHniL VP abgervsd f@%\%ﬁﬂer"m B Eopl-iA4dr dlarp-g- I@Qtﬁl@(y} 5%
vat er /| Qe REGRARITLYIb ])-chiblMF2RRRS Y byt Rfiaiad K480, dexanp! e 55

Synt hesi's of
1-[ 444- éﬁ?@#ﬁ@i@lﬂmﬂﬁ@wﬂlﬁh‘eﬁﬂ’g&l}%ﬂtpﬁm&ﬂﬂl& 2 K502a8,- Sy a576) psingzol of 3,

4- 2 ig] y ha n,9f;

144-(4- clﬁ?i@lrng g% ’g“t"’h%%(?%“ ie]ﬁl %gzr%é]ztlo%q&y ang (lgt’&lf)létﬁ(‘ivﬁ?}aézlgp%TB
4- b] pyr iBl{Ae-01% byméet eahioite aoﬁdfbniiﬁler/rﬁWA wite€ B3 0. andfoiyid a8d Y k% amtae
HC1l sal t, (Q, 45, mmu] ,. i 2.5 m f. EtOH was heated at 60 C for
1 h. The 4f96(&3‘ief081rni?i')’>ﬁ§?}gsfl%étﬂ%p?%ﬁI4gh?’tf8m}dt 24dd concentrated in
vacuo . The crude residue was di ssolved with 200 mL of

di chl or onet hane, washed with 50 mExsmpled2Co3 aq. solution, brine
solution, dried over sodiumsulfate, filtered and concentrated in
vacuo t dypthegs déM‘hé‘l -didoi a-3-anabiogydtenply-pipevdriin-2-y#led-(4dmefekE ret enti on
ti bax SD-ClI 8, 2.1X50 nun, 51.4 350)

M M&zoiﬂ rgxﬁﬂim f%l)g

usi ng "Rlfe gradient of 20%to 100% B with
al 1l mnute V\B.Sh at 07/ 002293PCl M52006/ 024313 100% B (A = 0. 1%

gf‘Ormc acid / 58& dm\m | @,/ 94. 9%vvate5, @ /U\,,]J@‘Qrmc acid) 5%
water/ 94.9% acelgni trite)) ?#I%S)_ﬁ_ui expedt =744 N%iound
=444.5. Exanpl e 56 Synt hgsils of meon MO 3

144- ( 4- chl or o- 3- net hoxy- pheny ;N pi perazin-1-y11-213- (oxa\di‘*azol e-3-yl)

- 5 r 3,4-b ridine- 11- et hanone. COH HC(OCH3)3 CSA, 50C
Py 6}61985?[ Toa solu%%n of 1-[4-(4- ci%oro 3-meﬂ10xy-pheny1)—p1pgazm— —%(1] 2-(4~chloro-

pyrazolo(3,4-dlpyrimidine-1-yl)-ethanone (0.024 mmol, 1 eq.) in 1 mL of MeOH was added

solid potassium carbonate (excess), the resultant mixture was heated at 70 °C for 30 minutes,

25  then filtered and dried under vacuum. The crude product was purified by HPLC to provide
the desired product as a white powder; “H NMR (400 MHz, CDCls) § 8.90 (s, 1H), 8.07 (s,
1H), 7.22 (d, 1H), 6.50 (d, 1H), 6.44 (dd, 1H), 5.29 (s, 2H), 3.90 (s, 3H), 3.81 (m, 4H), 3.19
(m, 4H), 2.25 (s, 3H). LCMS observed for (M+H)": 418.9.
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[0212] To a suspension of (0.067 initial, 1 eq.) of
144- ( 4- chl or o- 3- net hoxy- pheny1l) -

pi per azi n- cyano- pyrazol o[ 3, 4- 14yri di ne-1-y1 t hanone |
niL of tri M%W@Fg)ﬁofornate was added canphor sul f oni C)PSE’Uﬁm{)@ﬁf)m
(5.0 ng, catalytic anount). 10 The resultant m xture was heated at 50
C for 10 minutes and cool ed to rt Exdmple4facti on sol uti on was
concentration in vacuo to provide a crude residue which was purified
by HPLC s;mmwgmphmm-mmmcﬁt@-pmnﬁ) 'plgﬂr&in-l uz-(aélﬁo&q{ga%mqg gLl
NMVR (400 2 8. 83 (1 2(dd 11 7.35

7.22 (d, 1’11132’1‘3"10-6-3’!?1 thapong pyg {6-(%9,11 &u3~111@9xy-1§1e5 wermﬂ-yibz-a@ (s,
3H , 3. TSdkb gmo[ss.b?p@me.ﬂwema% observed for (MrH)+: 454.5.

15Exanpl e 57 nt hesi s of

14444- chl or o- 3- met hoxy- - pi per QZbm1n¥eddizag- [ 35 ( 5- met hyl oxadi azo
| e-3-371) - pyrazol 0[3 i—b 1£y) ket hattefe, | )®13] The title
conpound was synt hesf ccoer’l n@’ t® Fhe cycliz& i ®Hnlprocedure using

20 tdnet hyl ort hoacet ate as described in Exanpl e 56: 111NWR (400 MHz,

CDC13) 8 8.61 (dd, 111), 7.31(d§1, ~—7-22=d, 111), 6.54 (d, 1H),
6.42 (dd, 111), 5.57 (s, 211) S Ml 28 77 (m 411), 3.21 (in,
411), 2.69 (s, 111). L@@-g_lg’s r e for (IVHrH)N* 468 5. Exanpl e 58

Synt hesi s of ::eo v

144- (4- ehl or o- 3- met hoXy- phenyt) - p eramWZ (6-acetimdo25
pyrazolo[ 3, 4-b] pyri di ne- 1-y1) - et%@mé’-\ 2

144- (54- chl or o- 3- net hoxy- phenyl) - maperé?’n 1’&11 2- (6-am do- pyrazol o[ 3
, 4- b] pyridine-1-y1l)-ethanone, acetic anhydride (1.2 equiv) and

pyr i di nd018%] ecﬁmpajahmsf Eosvttictiea-3-pyriXa D atetliaholt oo B3d1ulioR of EBldichloro-3-
retention tinme_ = 1.82 mnutes &eﬁ i | ent Zorbax SB- C18, 5 2. "1X50 nmm
5p, 35C)m‘i9§F Agjd (Qraomel, rI erqndww B0t dsy PHE ahi Futveesadded MeRHOR7 20861t D

100% B 100% d/ 5%

acet oni wr 9) EOI%P ;18% pgx}g dé@la gg& Hmaﬁﬁﬁ (Hﬁ% &‘gce’vafu;w’sé}]%%%%’[} 84, 9%

%Ets 0 nlt Lsﬁbi&)i (}NMSh (iﬁﬁ)se%d’b@aaﬁﬁig it tiftAdackion fnPHRE), BFDMe, (X ahRILE 59
Al eslis O

144-1%4- eﬂql)maeamiemérdm:;&tp In}mwab)ie@nﬁx&mat 0°Q- YTig redulfadr My Waubtfragut py
razol 0[4 S-cl %rl di ne- - et hanone.
°C for 20 minutes followe by the slow addition of sat. NH,Cl aq. solution. The reaction

solution was then warmed to 1t, and extracted with 300 mL of EtOAc, and the organic layer
was washed with brine, dried over sodium sulfate, filtered and concentrated in vacuo to
provide a white solid, which was used in subsequent reaction without further purification:

{ - 15 HPLC retention time = 0.71 minutes (Agilent Zorbax SB-C18, 2.1X50 mm, 5p, 35°C) using
Iml/min flow rate, a 2.5 minute gradient of 20% to 100% B with a 1.1 minute wash at 100%
B (A = 0.1% formic acid / 5% acetonitrile / 94.9% water, B = 0.1% formic acid / 5% water/
94.9% acetonitrile); MS (ES) M+H expect = 178.0, found =178.0,

{0187]  Preparation of 2,6-dichloro-3-formylpyridine: To a solution of the above alcohol (2
20 mmol, 1 eq.) in 10 mL of dichloromethane was added potassium carbonate (excess) as a
solid, and Dess-Martin periodinate (2 mmol, 1 eq.) at rt. The resultant mixture was stirred at
rt for 30 minutes. A 5% sodium thiosulfate aq. solution was added to the reaction mixture
and the resultant mixture was stirred for another 10 minutes. The reaction mixture was
extracted with 300 mL of BtOAc, and the organic layer was washed with 50 ml of 5% sodium

25  thiosulfate ag. solution, Sat. sodium bicarbonate aq. solution, brine, and dried over sodium

78



[0215] The title conpound was synthesized from

144- ( 4- Chl or o- 3- net hoxy- pheny1l) - piperazin-1

-y1] - 2-(3-i0do-pyrazol o[ 3, 4- b] pyri di n-1-y1) - et hanone accordln to the
pr ot ocol 1‘%038‘5% B3ed in Exanpl e 41: 11- INVR (400 Mz, 445124
(d, HA 8.48 (d, ;) 39 (dd, 1H), 7.22 8 111), 6.51 (s, 111),

6. 44(d, salfds BV@P@I iqneof Ssziy&l)t in g1cga tC(ETO"I?lF{jZ 0. Bmg&f@]m dedirdd pl&'hﬁtlas(ﬁs
310). 3:7R ol “Hnk o \eBoeres) § 96,59 Ml s Qo FRATR O

Synt hesis o
o TRt iR DA e ) o ¥ e 2
2007/ 002383R5HAikd %“@?4.%3 in § Qﬁ#@iy WECRBEAR 40 z{%nféf(l Bk 'i%'lol J12¢a)t

(3-1odo-pyrazol o[ 3,4 yl)-acetate: To a m xtu

3-i odo- mmyrazm,é_cguttbnbiqsymtdi MdZOQCﬂngealeﬁGu‘lmmt ovehnghtuﬁ‘ﬁb s@ﬁﬁbt was
pot assi um car bonate ( uiv)_ in 15 nL of DVF at 90C was

added ef¥jIvedHi ‘@F%é@%@ﬁé%(@edae Iy la@i%wsﬂwig@lcfaius&)n Pryi§icaiipniby silica
later, tg@lechfo%?a%% gmwz@ S"iﬁéﬁﬂéllp%ﬁ‘ét Ucigue E&émbn%%ta% £7 hfutgued

by 5 vvashl n rated aqueous NaHCOS. organi c Tayer was
dri ed alﬁélgitf'@hﬁ@l‘hm%E@dgi%%ﬂwndén,tﬂﬁé%umlqﬂ/mmdkmratfél.mizfﬁlrmauuﬁon of

(31 oo o RUEE o Mot BNt CRYR AR 1Y B ¥ o ecia/ 5%

Pr edér atcamitode /(%—Q%d@tﬁg)ﬂ apAYofoBnié-doldn\a% dhter/ 19491 acepaitile); ass dis)
Ethyl ( yridin-1-yl)-acetate (11 g, 33 mol, 1
eqm V) iﬁéﬁ &‘Hm Ujfg‘]fBL of 10 THF and 50 nmL of MeOH to the
sol ution was added 40 nL of 1IN LiOH for 3h. The organic solvents were

evapor at¥¢%hndyathesisdtdirisblomyiresthoxprheryreigeradnt rdl-2-£edhloiot h | N
HCl t
s o PEIE0 RERa NSRBI B O PSR AR ALl

(3 [ odo iy @z@ﬂax{) Emzcti@[ﬁ;#&»]dmdlﬂerg/-y)) -cdieebhe Heitdo hﬁl@ﬁd:ﬁﬂ:oﬁdewamat i on
- 5- net h ph 1
05 dlo- 395 ? A i e o e lerk R RS R il T 118
(1 3-i odo){@ymlamzli-mb%ﬁyupltunpwipétaaml- t-yltl})hz @C@ﬂhdrﬁ p@)ﬁzaop& -BfpySdind-0-ypunol ,
equl v u 0X I ne
equiv) | e ad it EOUE ARG T E0YG U heb (6 B0t 16 18D,
equi v) '6”50@@113[}- 6affs é&d: 19955 44 s I?d?, 3b (4, %H@Vﬂ%ﬂm{ 31 () Qmh.aaaks on

m xture was then a wat er and the solid reC|p|tates were renoved

by filt PQW‘@H f%?r(Mﬂ“&Dr 4GpPdedor bl4y(4rehlero-3- me@mxy phenyl)-piperazin-1-yl]-2-(6-

20 ggng %hlﬁard( giwo&lémgfmﬁzpﬂf 2BhdonB! BT @F4on Xt 21,68 ndiRAR (KMt PY
Zorbax SB- C18, 2.1X50 mm, 5y, 35°C) using Imi/min flow rate, a 2.5 minute gradient of

é ' 20% to 100% B with a 1.1 minute wash at 100% B (A = 0.1% formic acid / 5% acetonitrile /
94.9% water, B = 0.1% formic acid / 5% water/ 94.9% acetonitrile). LCMS observed for

M+H)™: 420.5,

25 Example 48

Synthesis of 1-[4-(4-chloro-3-methoxy-phenyl)-piperazin-1-yl]-2-(6-azido-pyrazolo[3,4-
djpyridine-1-yl)-ethanone.
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y1l) - et hanone. LCMS (ES) observed for M1-H 530.0. [0219] Synthesis of
| 44-(4-Chl oro-2-fluoro-5-nethoxy-phenyl)-piperazin-|-yl]-2-(3-

oxazol - 2- vy [ 3, 4-Db] pyridin-1-yl)-ethanone: To ution of
oxazol e (6%789%%§%bﬁnol , 2.5 equiv) in tetrahydrof urang(f@{?%m?m%'ﬁ’d%r
nitrogen atnosphere, was added dropwi se 25 n-butyl lithium (2.5 Min
Hexane, 4,8 InL, 3 FW0 ) . wifine 1 esul £ Aty miaxd, uE e irred at -78
C for an additiong| i Mgl sphe dNDW TN e—actdi-ti~ Cl2 (0.5 M
in THF, 32 nL, 4 equi v.G;n The react on sol ution was all'owed to warm

to 0O Cand stirred 1 h foll owed by the addition of

1- (4- (4- Chl or 0- 2- fd-+{O¥-6-F ?‘retlgm@p emy® - pi perazin-1-yi1]-2-(3-iodo-2
9 jS’g‘yl - hm%z g, 4 nmmol, 1 equiv)

-yl pyrazol o[ 3, 4- b]yyTi din
and pal | adi um 30 fetia &ics(triBAenyl phosphi'ng) (462 ng, 0.1 equiv)!
The reaction mixture was then heated to refffux for12 hr, cooled to
roomtenperature and diluted with ethyl acBtate. The reaction nixture

was was W fh water, |pe, dried er sodium sul fate, and
concent B’gggd ]B’i‘?l’f\‘fétaﬁ’c?f I%EU@WUM@%‘F%@@B/ doa3algtionoigsGyi de t he
crude paRRbfL3-pRitihdchGalbIRRA: Y2 Hr s xbEONRL R ' i€
desired pr oduc?ﬁ?LH}M-c( 4- Chllgyg?o- Ziﬂf Iaﬁgﬁcgtg% netér?o%&g%é%@ﬁgﬁﬁﬁ%{?g’é@%éﬁ 1
- y1] - 2- (Be exd@al soBiiph pys Be0ddaiP ] 40 B pydrhighi-Uhon boli@lthandeeesdsd a white
powder (1.03 g). LCMS (ES) observed for MrH 471.1. HPLC retention
ti mes = produatpreciplieticd enttof ZdniaxasIBvitle s8lid. 2THe aruds@radugt B4, isdiedbyC,
Frl/ m n rat a. 2.5 mn gradignt of %to 100%B with a.1.1 nm
hash at Bgsh R B el S f¥eng s WS R vy abs ShoemBikt e
[:0(2)2 é;%) fras mied wabet f&fbﬁlae\ln‘\lpﬁﬂlidati%. H%’h@@ﬁémh &ilfﬂel=e1_).78 IE&]E&EHQ E@gi%ﬁt Jllorbax I

is . e e illustrates t he eval uation-of the biologica
activit %ﬂai%é?%?éww 516‘-535%%@& Hopv 1o 87 SERnYEFIRIARII0% ©
conpoundsy Bfwitthe1.i AuaRé sk at YETHEH ALSANPRLNEERHERS 58 felohard 6%&%
expressing cells a) THP-1 cells 15 [0221] THP-1 cells were obtalned
f r oh¥ ATwaeL B BO2botprmisacidv P etgr 86 9% asefopisHe), WP (B8) Mo expeate 33881 um
suppl engptgdsydgh 2 tnM L-glutamine, 1.5 g/L sodi um bi carbonate, 4.5

g/L glucose, 10 mM HEPES, 1 nM sodi um pyruvate, 0.05%

Tooos nulngft PP SRt At p vl B it S b e S e o
cul t ur edlpgtidife denGispendedingea ofxndre st 108, dfRorceitr AOHCEANISIOTA) ofWger2f

harvested at |x 106 cells/nL. THP-1 cells express CCRL and can be
used i n0CCRinddd dvasgddeddirdnyrist 4 suhsion a€ saljsn nitrate in 5 mL of water. The

15  resultant mixture was stirred at 0 °C for 10 min and warmed to rt. The reaction mixture was

neutralized to pH=7~8, and extracted with (200 mL X 2) EtOAc¢. The combined organic

extract was washed with brine, dried over sodium sulfate, filtered and concentrated in vacuo

PN

to provide the desired product which was used without further purification: HPLC retention
time = 0.50 minutes (Agilent Zorbax SB-C18, 2.1X50 mim, 5y, 35°C) using 1ml/min flow

20 rate, a 2.5 minute gradient of 20% to 100% B with a 1.1 minute wash at 100% B (A = 0.1%
formic acid / 5% acetonitrile / 94,9% water, B = 0.1% formic acid / 5% water/ 94.9%
acetonitrile); M3 (ES) M+H expect = 161.0, found =160.8.

{0192] Synthesis of 1-[4-(4-chloro-3-methoxy-phenyl)-piperazin-1-yl]-2-(6-azido-
pyrazolo[3,4-dlpyridine-1-yl)-ethanone: The title compound was synthesized according to
25  alkylation protocol described in Example 6: HPLC retention time = 2.22 minutes (Agilent
Zorbax SB-C18, 2.1X50 mm, 51, 35°C) using 1ml/min flow rate, a 2.5 minute gradient of
20% to 100% B with a 1.1 minute wash at 100% B (A = 0.1% formic acid / 5% acetoniirile /
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b) Isolated human nonocytes [0222] Monocytes were isolated from human

huffy coats using the MItenyi bead isolation system (Mltenyi,

Aubur n, followng a Ficoll gradient separation to

i sol ate %hgeﬁi“ﬁiei?g bl ood nononucl ear cells, cells WEFYURMEHEAW t h

PBS and the red blood cells |ysed using standard pr ocedur es.

Renai ni AYy%Gavates, Buerlel % é@fmi@@m% $% watet/i2400% doktomittilydi ¢BS)AduiHlcgpket ©

rragneti a[g% %J,Mnyl Bi ot ech, Auburn, CA). Labeled cells were

passed t éu Au CS (MItenyi, Auburn, CA) and positive fraction
col | ect ed I\/bnocyt es express CCR1L and can be used in CCRLl binding and

functional assays. - WO 2007/ 002298¥ple€2006/ 024313 B. Assays 1.

I nhibition of CCRL |igand binding [0223} CCRL expressing cells were

centri f Spetbiesisnd 1+ [d<dshbmoSamithonepenyDifipenzin20y 2 Mo HERES pFrakolo[346 MM

NaCl R@él V (@?1 E)fll nM MgC12, and with 0.2% bovine serum 5 al bum n)

Fat i

to a co N 106 cells/nL for THP-1 cells and 5 x 105
for nonocytes. Bindi sa S vvere set up as follows, 0.1 rnL of
cells (5 x 106 THR- r8n5r2w0104m ted) nas added to
t he assay pl ates cg#t ai n| ng nﬁpeu-nds, G VIing a Thpal
concentration of -2-10 ! h conmpound for screeni (or part of
a dose response for corrpound 150 determ nations). Thenw0.1 nL of

1261l abel ed M ?-1a (obtained fromPerldn 10 El ner Life Sciences,

Bost on, [0¥¥3] OTo Q sdlutidrPoof[41@%hidra beh«ad | AkekiRq iz (@hkdi.ned as
& cust ogn raii@o? ageﬁ ng by[ é%r ki n El mer Xﬁghé{ﬁ@cl?gnces }’B]gs-t(on 1 VA)

di | ut ed PYRZAYS AP EFTdP@rI‘?B ethapongL. Oﬁbﬁwntlre&r}l%nnﬂf 0%@%9]“@@@1“& ng

- 30, 000 251 P THP- 1
cells aﬁg&%’gfblagﬁé?lgd% ﬂi‘gﬁr&um n“?q i‘eW‘% ﬁ%ﬂ?ﬁggﬁﬁs)’fjhgf%\@t% at es
seay G0 ARy BANEstyPinARRIAHiRLE ot ) 18P 5o £, kel s3ARKe"

pl atform Reactions Wereé aspira ass firters
pre- soakwdbomt@a@%lmmw&lﬂaydﬂeﬂaénmm v(aE’Bhﬁe&fofmtaddmonafm ia befocathen cel |

har vest er ckard Inst riden, t||| ti fluid (40
i+ v BleatiETE G PR TSy B i ousaedinsBisedRrarierd he
pl at es | \lmﬁ rnneel Rdqand aiiliacﬁﬂib eflub Wat p’uﬂfﬁd%y .0 10 p@ovT@pmul Btitle
T T P e
itgis ”L;IH?@ A5, 11‘—15)@5 @r{agl 1fH)CS b6 pdbimg . swgs' GH?:%G@ @R 488) £14 @&, axh he
percent of total inhibition for conpoun e conputer program Prism
from G hENiSbservedtor (AR BeYb, Ca) was used to calcul ate | C50

val ues. 1C50 val ues are those concentrations required to reduce the

bi nding of |abeled MP-la to the Eexweptsd by 50% . (For further
descriptions of ligand binding and other functional assays, see

Dai r aghBynthbsigdf. 1~[484ThlorEi3emethd ¥t pRAIHigdia7ih-1- ¥-anB864p0t 4 oloft,4-
25al . | Py%c Sll\latl[ IEi,lz\cador Sci . US%\ 96: 3381 9- 9844%395) arfl’g Dglo?aghl,

et al . clpyrigingrl-yi-pthapone.

=N
| =N c:—{ Yn e
NHZNHz & NaNOg Hel - A med— o
.NH> P

N N choa DMF

N9 P
ct N N }
Q ./ _<_N'N‘~ SnCl E1OAS © Q NLJN_‘(_,@M
MeC == — ,,-'f

; MeQ
20 Ng N HNTSy

[0194] Preparation of 7-hydrazo-pyrazolof3 4-c]pyridine: To a solution of 2-chloro-3-
fluoro-4-formylpyridine (5.75 mmol, 1 eq.) in 20 mL of THF was added 1 mL of hydrazine

(excess). The resultant solution was heated at 110 °C in sealed tube for 5 h. The reaction
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272:28206- 28209 (1997)). 2. Calcium nobilization [0224] To detect
the release of intracellular stores of calcium cells (THP-1 or
nonocyt es) were | ncubated with 3 isMof | NDO 1AM dye (Mol ecul ar

Pr obes in cell nmedia 30 for 45 mnutes at

t enper aturgﬁgﬁﬂ §B %ed wi th phosphate buffered saline {P%%gi%%‘z#el?
WO 200710022 ﬁf /U 20061024313 | NDO- 1AM | oadi ng, the cells were

r esus peNGEFOH PIbRdsa PRl vas EeIpRied Mpudcinc By @ude residnewpowashedssyahnd

1% PBS) m@mmuﬁkmmtb%aaﬂmmmmﬂwﬂ@a dfaufngggdggﬁcgww%e

I nt er nati onal ectrophotoneter (Photon Techno
Jer sey) Withont @steerpurifieptiont HBEQ reiention dimburad. Zﬁnmutesa(m\@ﬂaﬂ ﬁodmarS@-@mof

fl uores i Rel v ul ar
cal ci umcsze}gﬁ)l@w 39% aagmg sﬁ{;\ﬂ ﬁéﬁrg%) 7 trﬂefgb? %@t"ha

Ex pﬁﬁl merittsa i/\/iarrénlxggwﬁshlra:ﬁmﬂ%B (A, Q\%]Efb??e Ia&ga]lcs;/o Jﬂei@;_lzﬁﬁ}el /104 @%ﬁgtgleg
each cont S ms o ux buf fer e chenoki ne

| i gands n‘g;‘%ﬁg‘%ﬂ%éﬁd gg/érw a’éerp Uye a¢siomifriie); S 169 M emmectanis8di fmnd ati o
was pl otdiggdgover tinme (typically 2-3 mnutes). Candidate figand

bl ocki ng conmpounds (up to 10 pM were added at 10 seconds, foll owed

o neoanaff1oRFS wipatiied e PEANSRRLdlorSu: APW%H%@T@%&%“M%S&}E%SM
et e s

ol Wi n?ﬁﬁ%ﬁ%%ﬂ%ﬁg @&pfé%%m éPéﬁngr)%n Pltr/ Eﬁiﬂ%f%@uag XREHSer s
Neur Opi’f@ilﬁent 0 0Gatd 1005 Wil 2 1MBhind& ian Gheset B ccép‘& baéf i%f‘ml(: Héiﬂb‘s%

bal ance salt _solution (111385) and 1% PBS). 1 chenoki ne fiI gands

(i.e., I‘@Fﬁg’lﬂﬁl‘?@iﬁé/\lﬂéﬁ&kﬁ)ﬁ% £ formRepidgpsh @ﬁ’@f/ IS m ecetaitiite); MBNESr e

use to ayaliuate £9 @Lfﬁlg] ted inhibition of CCRL nediated
m gration. Qé]er cﬂp r?g?g?g e., SDP-la; R&D Systens; M nneapolis,

t ] .0oaded
wion g MR BRRBRE) bHE %—iv?%é°ra§mvvr§nfaﬁ%%ﬁnfgawgﬁﬁgf“@iamdﬁ? and
var ylisng wmulntm-e]ﬁayﬁmmwnebthmm s @hgshed wedsnticnee eﬂcﬁ&dﬁh@@o THP-1
or nobnoc (fﬁl | s, in %0 ) T?ﬁ’ chanbers_were incubated 1-2 hours at
37C, and}‘{ theo! ABked 1 9? P& FRLLTECIIRR MG F A8 sRingiga A gLioniezpriany Fher
by direat1scliK56RM05E, 399CF hyg: fﬂﬂgﬁln%\ﬁﬁra?edaQ'S%IQQG%Jdlé@@bMUD/ﬁtobBOOB/J"e
CyQuant _assay (ll\/bl ecul ar Pro bes) fl uoreéscent dyé met

neasur ed Witk F‘é aniaBledaslort A Bbdi=H18 Bumépacid o156 eestenitrin/ 9423% water,

C. I dentif Lgab f $ 993'9*#]* £

smal | organi C/L%D fe%caﬁdq%/pﬂ%t?&%?gfeant e r’ece%ﬁtdt)) @%Je?tr o%{nﬁbrg%}md
| i g@8d, =#373ssay was enpl oyed that detected radioactive |igand (i.
MM | a or

{ [0197] Synthesis of 1-[4-(4-chloro-3-methoxy-phenyl)-piperazin-1-y1}-2-(7-amino-

pyrazolo[3,4-clpyridine-1-yl)-ethanone: The title compound was synthesized according to

the procedure outlined in Example 49: 'H NMR (400 MHz, CDCl3) 6 7.86 (s, 1H), 7.74(d,

1H), 7.24 (4, 1H), 7.20 (d, 1H), 6.45(d, 1H), 6.39 (dd, 1H), 5.16 (s, 2H), 3.88 (s, 3H), 3.89
25  (m, 4H), 3.13 (m, 4H). LCMS observed for M-+H)™: 401.1.

Example 51

Synthesis of 1-[4-(4-chlore-3-methoxy-phenyl)-piperazin-1-yl}-2-[3-(oxazole-2y1)-
pyrazolo[3,4-b]pyridine-2-yl]-ethanone.
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30 CCL15/ Leukotactin) binding to cells expressing CCRL on the cell
surface (for exanple, WD 2007/002293PCT/ US2006/ 024313 THP-1 cells or
i sol ated cytes). For conpounds that inhibite

whet her C(%gf'q7{aﬁ7\?g3 not, fewer radioactive counts a'g /h%g@hg@as
when conpared to uni nh| bi t ed controls. [0227] THP-1 cells and

nmonocyt es | ack ot her oki ne, necept or s tha bi nd ¢ %@Hset of 5
chenol dne |iga“&? mﬂp(ﬁw-g_ - il %Leu ot a n, etc.).
Equal nunbers ofv* 'S Were add each wel' v The
cells were then incubated with radl oI abel ed MLP-1 a. Un‘hround | i gand

was renoved by washing the cells, and bound |igand was.determ ned by
quantifying radi oactive coynts. CeI | s that were incfligT ed w t hout any

or gani ¢ conpound-gawE tietalk unft-oez,olemmw)epe'urau
determined by i pgtiBatimg | [ew@Bswi t h gl abered
| abel ed Ii gand Percent inhibition was determ ned by the equati on: %

(nonsped PST. Emssyo SRS SHtort RARRAEL 2GR0 gt o B

ascert a|sdluaoxcaﬁﬁdlodaaﬂ-mﬁmmgnd-b@yﬁﬁfnb ¥ fnyhof,AreqGER10 88, cweh} TP&? W»a%”f rm
its abili 0 i.nh and bi ndi ng; |nh|b|tory activi
titered a@@%‘r&"‘?f"f‘% @gm &O?G%u‘mhl"’ yitisilpgidelgapiuerd (3'/ 4 ImnO] 11

w1 o c Sy s PR ARt Moy, AT ‘.ﬁ%@@ﬁﬁ% Ry
‘ f unghitenal-78es @hford %%%et%nﬁzﬁ)l Beq. ?Vv@:f‘aq:d kA& reaction

:-- protein |inked receptor.” A hal l'mark ‘of "signaling tascades | nduced
by the Isblytien ol the resaive sslmbnwmmds:ntsvarhem&m’rdtmie@evérﬁigease of
20 cal ci ions fromint | ul ar stores. m)blllzatlon
Sosays VML BEEe B PUIRETES et e nedhe b AHoSPY y
conmpou ano%@t@A@ml kexm 16 l76% HIDAS k) RSPRS ‘iospr%d%rrfg' cﬁ‘gﬁiddag

Candi dat e congoun s able to inhibit Iigand binding signaling with

an éfhakyEdele e‘bP]PMIWZr}@e@eﬂé@ﬁérethméwbkﬂﬁbcaﬁ@mmmumm imautes

t
o QORI SR PoREephTEle 2 10 GHE S P Sl i BRRT 30 s
etc.) vvasadﬂmasﬁﬁﬁéfdmd@m?@ vvhﬂa adall winut Washl bcH0b B (AB@. 1% fartdie adid ¢6%l s
or MONOGYLESHES & d"/o @Ja er, éN' UE)SLAHDO TInic amgl/I / g‘% watser o4, &"2 a]::gtgmglqe) WES)

rel ease 1n respons
M+H expect 332 0, found =332.1.

15 [0199] Preparation of (3-iodo-pyrazolof3,4-b]pyridine-2-yl)acetic acid: This compound
was synthesized according to the standard ester hydrolysis protocol as deseribed in Example
5 30 using IN LiOH as the base, The crude product was used in the next step without
purification: HPLC refention time = 1.02 minutes (Agilent Zotbax SB-C18, 2.1X50 mm, 5y,
35°C) using 1ml/min flow rate, a 2.5 minute gradient of 20% to 100% B with a 1.1 minute
20  washat 100% B (A = 0.1% formic acid / 5% acetonitrile / 94.9% water, B = 0.08% formic
acid / 5% water/ 94.9% acetonitrile); MS (BS) M+H expect = 303.0, found =303.5.

[0200] Preparation of 1-[4-(4-chloro-3-methoxy-phenyl)-piperazin-1-yl]-2-(3-iodo-
pyrazolo[3,4-b]pyridine-2-yl)-ethanone: This compound was synthesized according to
standard peptide coupling protocol using HATU as the coupling reagent: HPLC retention

25  time= 297 minutes (Agilent Zorbax SB-C18, 2.1X50 mm, 5y, 35°C) using 1ml/min flow
rate, a 2.5 minute gradient of 20% to 100% B with a 1,1 minute wash at 100% B (A = 0.1%
formic acid / 5% acetonitrile / 94.9% water, B = 0.08% formic acid / 5% water/ 94.9%
acetonitrile); MS (ES) M+H expect = 512.0, found =512.5.
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WO 2007/ 002293PCT/ US2006/ 024313 CCR1 chenolcine ligand (i.e., MM1a)
addition. To control for specificity, non-CCRl |igands, specifically
bradyki nin, was added, which also signhals via a seven transnenbrane

recept or. W@ #WHM22Bonpound, a pul se of fluorescent si iy USapc24
seen upon MP-la addition. If a conpound specifically inhibits

CCRL- MT{02815i y«aathesﬁng:;f ume(n-chiom-smeafoxy.@hmy@qaperémmlﬁ]ez- -{dxaBffe-SARN
upon MM a e\gl Ee‘*’? & @ se will pbe observed upon bradykinin
addi t i Oﬁyra.pﬁ pyrixqmea i rF@EH?I‘EF NG BFEE? Pt bit-(4chlemiomebosi-ghrariing,
th . B {

1] B PO T S 0 B o3 G | 1

[ 0231] of t pri mar of cheno Ity to
medi at e tatiakis hﬂl}éﬁaﬂpmmuﬁe piiledinic (ﬁé)Zﬁ voeht b5 expmdesiitgeenalihssphaohs as

hot Sl sRBRERL DL TR SRR Rl B R A T o0 42C aesblinks e
by cal cimurabisiheaad hpﬁsea@&%ém sdﬂé ﬁﬁh@ﬁ Sk IRA s {‘ueu WaQE@oﬁédﬁps

chenot axi s assay was enployed. THP-1 nyel onbnocytic ema ce
whi ch r @fierdivth 30 RACYReE,Clas. Mhﬁ‘lsélﬁh@ﬁ ad &$léidd wiRhat 8, JTHIORY! TRe
vvere used as targets for chenpattraction by CCRL chenokine |igands
(i.e., Kigehig 1am%$ep§m¢éma§h¢d1wiﬂlwd, drigderver pldame sulfatd, ieredpndl 5

conpart ro raiion ch M} |, a her

potont oS TGl he nlf SPhe S SUBIERRY sl et ety Pl

candibdatt é%@ﬂa(pﬁumﬂt@)@@ 1 prdidd 12.0 nidwde tm\ecrmlsdnaarbm NMI® (4%%3@5@@19 of
t he | ower chanber_in response to the

“nhi bi t I 0
gchem)kl ﬁéq rgg(g'ilir IZ{[)V% (dg, lgé%%&dl%ﬂl%l(%@{béﬁ%@ GHSt6-Br{ddt %nﬁ Phe,
maj ori t yrofs eek |31 V\Bb | t r é}@g{ﬂg ya tain a
candi dat Ié@corrgd(s)un sbaﬁl‘ﬂ?) 3%@? A%g %%%Tbogg we iZgas:’:ftao ggﬁl rmits
ability to inhibit CCRL nedi at ed 5:& fns%lratlon inhibitory activity
was tltered over a 1 x 1040 to 1 x*1YP% range of conpound
concentra onsg#f ‘{1&4 che Xi S ass In this assay,. the ampunt of
conpound “Eatd-chienog ”E’é‘ OX¥®) “BiRe s sl - HyBRriyrazolo[34-
congsnt palyrilge- 1R QtkBlode.cONSt ant . After the chenptaxis chanbers were
i ncubated 1-2 hours at 37C, the responding cells in the | ower chanber
were quantified by 25 | abeling with the Gy %(l\/blecular

Probes), a fl uoresceqt{dye et hod t%masur“gp c acid content,
Speetraftuor Blbg

and by measuri ng wil . ( Tecgry,ouriT® Cconput er
program Prismfrom & d hPad, hc (San Di Bgo, Ca) was used to

cal cul ate I C50 val ues. 1C50 vaI ues are those corrpocpnd concentrations
required to inhibit %No e Gehhs me@&@mq_ % CCRL agoni st
by 50% WO 2007/0 3PCT/ U 6/ 024313 4 Vo %cacy a) Rabbi t
nodel of destructive joint infia tion [0232] To stw the effects

©of candi date conpounds on i nhi bi t®ng the inflammatory résponse of
rabbits to an intra-articul ar injection of the bacterial menbrane

conponed@208] i BeparaiiemethemeitylS-pitpgyyrazglofhibinyridinge B-Méthrantazobi3.¢e
point 1 B AARBII Sl dfhs sTieRaciiHY ARSI 101 BhR, Ll Agphpuct | ve

joint inflanmation Seen”in ar ti's ar i jectlon of LPS

causes atnentdtel sulfhiamt@iony. .1 83)0AE theabaltantiktzedadBeatcder set@as o of
cyt oki nes and chenoki nes, many of which have been identified in

r hedhnt Srantes (Hhereachon Bixie Warvﬁhe;z eeplechiere gadrored inoaembre s wébmr i n
synovi alicivdhsle Aick. nfﬁé’l@ﬁﬂh%luﬁoﬁ GAPRRRRIWB t? rt%h@ %ﬂt&ic&a’a Wi J0Bgse

chenotactic nediators. Selective antagonists o enoki ne receptors
have sh&hBIQAT iTeeysdanis exke virs derlaraisslewashod whithbringtdoad over sbdmmrsoifa,te

169(11) duct ed
essenti éﬁ? ?%aaagééé%%ﬁﬁé%%lvﬁgll%gg@eicﬁfd%?%%% “’ag)g %éelé% Sﬂ w Zeal and
r abbi t s chrapatographmtoegryvide k0.2 agrefBehethyles- mne@@ﬁdobm4~a}p§1‘1ﬂm&ul arly in
one knee with LPS (10 ng) together with either vehicle only

( phasphasxsbubtpnatdosat 1-ne@hdio-3 % diox). JMBRN -Blpeib i - ALk ingfy. of
pyrazolo[3,4-b]pyridine-1-yl]-ethanone: This compound was synthesized from 3-methyl-5-
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20b) Eval uati on of a candi date conpound in a rat nodel of coll agen

I nduced arthritis [0234] A 17 day devel oping type Il collagen
arthritis %Jdﬂﬂh%f l(;[ﬁ 9g,onduct ed to evaluate the effects of a candidate
conpound on ar WPFP’s i nduced clinical ankle swell | ng. PRAUSESFP2EEN
arthritis is an experinmental nodel of polyarthritis that has been
wi del y psteadpyregolqid ddilpmidingl acasding & the glkpifion pretoovislesoibied ar Ekamiple 6:

Bande e, arc oo = Tachamts (R 3 008 2 et sl a fbising,
al ., Artilintih SloRfyetera 2.9 RiidA8sH0i6nt(cFI9D)t) 1000 S wigh 4 ma s e fvathits oomdel

are reliaple anset and, progression of robust, easily nmeasurable
pol yart i%&r 5P 1%&151%&@/@0@%@@/@519% Vaigle Bacd 1 Youferniia acifi 5% water/

assoGi.atg@h, MetoditRRN S g}grm [NeToW=Tao P ¢ I IR STo Wy oo \e/\;) ate bone

resorption and peri dsteal "bone 30prolifération.

2007/ 00 2006/.02431 0235], Femal e .l ew s .rat r oxi mat el
0.2 ki | QA e TV g AT TGt S S OF SRR i T e opggon th
Freund' ytaacle[Bp-8logrdds-uwaindth4ends; a1'-m-{qgch?ormzlxﬂé:héa@vljhﬂeﬁygyxi@erahih-l -yl]-
col l agen at the base of the tail and two sites on the back on days O
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15 94.9% water, B = 0.1% formic acid / 5% water/ 94.9% acetonitrile); MS (ES) M+H expect =
414.2, found =415.1.

Example 53

Synthesis of 1-[4-(4-chloro-3-methoxy-phenyl)-piperazin-1-y1}-2-{3-amino-6-methyl-
pyrazolo[3,4-b]pyridine-1-yI]-ethanone.
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[0205] Preparation of 1/4-3-amino-6-methyl-pyrazolo[3,4-d)pyridine: This compound was
synthesized according to the cyclization procedure using hydrazine described in Example 3

and the crude product was used in the next step without further purification.

[0206] Synthesis of 1-[4-(4-chloro-3-methoxy-phenyl)-piperazin-1-y1]-2-[3-amino-6-

25  methyl-pyrazolo{3,4-b)pyridine-1-yl}-ethanone: This compound was synthesized according
to the standard coupling procedure described in Example 6: *H NMR (400 MHz, CDCls)
7.75(d, 11), 7.22 (d, 1H), 6.86 (d, 1H), 6.48 (d, 1H), 6.42(dd, 1H}, 5.18 (s, 2H), 3.89 (s, 3H),
3.75 (m, 4H), 3.16 (m, 4H), 2.62 (s, 3H). LCMS observed for (M+H)": 415.5.
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Example 54

Synthesis of 1-[(S)-4-(4-Chloro-2-fluoro-5~methoxy-phenyl)-2-methyl-piperazin-1-yI}-2-
(3-[1,2,4]oxadiazol-3-yl-pyrazole[3,4-b]pyridin-I-yl) ethanone.
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{0267] Preparation of 1-[(S)-4-(4-Chloro-2-fluoro-5-methoxy-phenyl)-2-methyl-piperazin-
1-yl}-2-(3-iodo-pyrazolo[3,4-b]pyridin-1-yl)-ethanone: A mixture of 2-Chloro-1-[(S)-4-(4-
chloro-2-fluoro-5-methoxy-phenyl)-2-methyl-piperazin-1-yl]-ethanone (1.37 g, 4:08 mmol, 1
eq), 3-lodo-1H-pyrazolo[3,4-b]pyridine (1.0 g, 4.08 mmoal, 1 eq), potassium carbonate (2.26
g, 16.4 mmol, 4 eq), and DMF (15 ml) was stitred overnight at 90 °C. The reaction solution
was diluted with ethyl acetate, washed with saturated aqueous NaHCO;, and concentrated in
vacuo. The crude product was purified by flash chromatography to provide 1-{(8)-4-(4-
Chloro-2-fluoro-5-methoxy-phenyl)-2-methyl-piperazin-1-yl]-2-(3-iodo-pyrazolo[3,4-
blpyridin-1-yl)-ethanone (2.2 g).

[0208] Preparation of 1-{2-[4-(4-Chloro-2-fluoro-5-methoxy-phenyl)-2-(S)-methyl-
piperazin-1-yl]-2-oxo-ethyl }-1H-pyrazolo[3,4-b]pyridine-3-carbonitrile: A mixture of 1~
[(8)-4-(4-Chloro-2-fluoro-5-methoxy-phenyt)-2-methyl-piperazin-1-y13-2-(3-iodo-
pyrazolo[3,4-bJpyridin-1-yl)-ethanone (2.2 g, 4.0 mmol, 1 eq}), CuCN (3.6 g, 40 mmol, 10
eq), and DMF (25 ml) was stirred at 175 °C for 1 hus, The reaction mixture was cooled to 1t
diluted with ethyl acetate and filtered. The filtrate was washed with water, dried over
NaSQy, and purified by flash chromatography to provide 1-{2-[4-(4-Chloro-2-fluoro-5-
methoxy-phenyl)-2-(S)-methyl-piperazin-1-yl]-2-oxo-ethyl }-1H-pyrazolo[3,4-b}pyridine-3-
carbonitrile (1.6 g).

{0209} Preparation of 1- {2-[4-(4-Chloro-2-fluoro-5-methoxy-phenyl)-2-methyl-piperazin-
1-y1]-2-ox0-ethyl}-N-hydroxy-1H-pyrazolo[3,4-bpyridine-3-carboxamidine: A mixture of
1-{2-[4-(4-Chloro-2-fluoro-5-methoxy-phenyl)-2-(S)-methyl-piperazin-1-yt]-2-oxo-ethyl}-
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1H-pyrazolo[3,4-b]pyridine-3-carboniirile (1.6 g, 3.6 mmol, 1 eq); NH,OH.HCI (0.84 g, 10.8
mmol, 3 eq), TEA (1.5 ml), and ethanol (10 ml) was stitred at 65 °C overnight. The reaction
solution was concentrated in vacuo, and dissolved in ethyl acetate, washed with brine, and
concentrated ta provide 1-{2-[4-(4-Chloro-2-fiuoro-5-methoxy-phenyl)-2-methyl-piperazin-
1-yl}-2-0x0-ethyl} -N-hydroxy-1H-pyrazolo]3,4-b]pyridine-3-carboxamidine ( 1.2 g).

{0210] Preparation of 1-[(8)-4-(4-Chloro-2-fluoro-5-methoxy-phenyl)-2-methyl-piperazin-1-yl]-
2-(3-[1,2,4oxadiazol-3-yl-pyrazolo[3,4-b]pyridin-1-yl)-ethanone: A mixture of 1-{2-[4-(4-
Chloro-2-fluoro-5-methoxy-phenyl)-2-methyl-piperazin-1-yl}-2-oxo-ethyl }-N-hydroxy- 1 H-
pyrazolo[3,4-b]pyridine-3-carboxamidine ( 1.2 g), trimethyl orthoformate (20 ml) and para-
toluene sulfonic acid (PTSA) (0.1 g) was stitred at 100 °C overnight. The reaction mixture
was concentrated in vacuo to provide a crude residue which was purified by flash
chromatography to provide 1-[(S)~4-(4-Chloro-2-fluoro-5-methoxy-phenyl)-2-methyl-piperazin-1 -
yiI-2-(3-[1,2,4]oxadiazol-3-yl-pyrazolo{3,4-b]pyridin-1-yl)-ethanone ( 0.7 g). LCMS Retention
time: 2.61 min (Agilent Zorbax SB-C18, 2.1X50 mm, 5y, 35°C) using 1ml/min flow rate, a
2.5 minute gradient of 20% to 100% B with a 1.1 minute wash at 100% B (A = 0.1% formic
acid / 5% acetonitrile / 94.9% water, B = 0.1% formic acid / 5% water/ 94.9% acetonitrile).
LCMS observed for (M--H)": 486.

Example 55

Synthesis of 1-[4-(4-chloro-3-methoxy-phenyl)-piperazin-1-yl}-2-(3-cyano-pyrazolo[3,4-
blpyridine-1-y})-ethanone.

e
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N

[0211] A solution of 1-[4-(4-chloro-3-methoxy-phenyl)-piperazin-1-yl}-2-(3-cyano-
pyrazolo[3,4-blpyridine-1-yl)-ethanone (0.15 momol, 1 eq.) and hydroxyl amine HC] salt
(0.45 mmol, 3 eq.) in 2.5 mL of EtOH was heated at 60 °C for 1 h. The reaction mixture was
cooled to 1t, and concentrated in vacuo. The crude residue was dissolved with 200 mL of
dichloromethane, washed with 50 mL of 5% K,CO;3 ag. solution, brine solution, dried over
sodium sulfate, filtered and concentrated in vacuo to provide the desired product as a white
solid: HPLC retention time = 1.61 minutes (Agilent Zorbax SB-C18, 2.1X50 mm, 5p, 35°C)

using 1mV/min flow rate, a 2.5 minute gradient of 20% to 100% B with a 1.1 minute wash at
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100% B (A = 0.1% formic acid / 5% acetonitrile / 94.9% water, B = 0.1% formic acid / 5%
water/ 94.9% acetonitrile); MS (BES) M+H expect = 444.1, found =444.5,

Example 56

Synthesis of 1-[4-(4-chlore-3-methoxy-phenyl)-piperazin-1-yi}-2-[3~(oxadiazole-3-y1)-
5 pyrazolo[3,4-b)pyridine-1-yl]-ethanone.
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[0212] To a suspension of (0,067 mmo, 1 eq.) of 1-[4~(4-chloro-3-methoxy-phenyl)-

",
3

piperazin-1-y1}-2-(3-cyano-pyrazolo[3,4-blpyridine-1-yi)-ethanone in 2 mL of

;

trimethylorthoformate was added camphorsulfonic acid (CSA) (5.0 mg, catalytic amount),
10 The resultant mixture was heated at 50 °C for 10 nﬁnutes and cooled to rt. The reaction

solution was concentration i vacuo to provide a crude residue which was purified by HPLC
chromatography to provide 20.0 mg of the title compound: 'H NMR (400 MHz, CDCl3) 8
8.83 (s, 1H), 8.62(dd, 1H), 7.35 (dd, 1H), 7.22 (d, 1H), 6.51 (d, 1H), 6.44 (dd, 1H), 5.59 (s,
2H), 3.89 (s, 3H), 3.79 (m, 4H), 3.23 (fn, 41), LCMS observed for (M+H)": 454.5.

15 Example 57

Synthesis of 1-[4-(4-chlore-3-methoxy-phenyl)-piperazin-1-yl]-2-[3-(5-methyl-
oxadiazole-3-yl)-pyrazolo{3,4-b]pyridine-1-yl]-ethanone.
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[0213] The title compound was synthesized according to the cyclization procedure using

20  trimethylorthoacetate as described in Example 56: 'H NMR (400 MHz, CDCl3) § 8.61 (dd,
1H), 7.31(dd, 1H), 7.22 (d, 1H), 6.54 (d, 1H), 6.42 (dd, 1H), 5.57 (s, 2H), 3.89 (s, 3H), 3.77
(m, 4H), 3.21 (m, 4H), 2.69 (s, 1H). LCMS observed for (M+H)™: 468.5.

Example 58

Synthesis of 1-[4-(4-chloro-3-methoxy-phenyl)-piperazin-1-yl]-2-(6-acetimido-
25 “pyrazolof3,4-bjpyridine-1-yl)-ethanone,
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[0214]  1-{4-(4-chloro-3-methoxy-phenyl)-piperazin-1-yl]-2-(6-amido-pyrazoiof3,4-
blpyridine-1-yl)-ethanone, acetic anhydride (1.2 equiv) and pyridine (3 equiv) was combined
in DCM at tt for 30 min: HPLC retention time = 1.82 minutes (Agilent Zorbax SB-C18,

3 2.3X50 mm, 5y, 35°C) using 1ml/min flow rate, a 2.5 minute gradient of 20% to 100% B
with a 1.1 minute wash at 100% B (A = 0.1% formic acid / 5% acetonitrile / 94.9% water, B
=0.08% formic acid / 5% water/ 94.9% acetonitrile); MS (ES) M+H expect = 443.1, found
=442.8.

Example 59

10 Synthesis of 1-[4-(4-chloro-3-methoxy-phenyl)-piperazin-1-y1}-2-(3-methylsulfonyl-
pyrazolo[4,3-cjpyridine-1-yl)-ethanone,
a N/-"\N{ Neo! N\__/N N é’Me
POy PO
Ny

[T¥e
Ny

{0215] The title compound was synthesized from 1-[4-(4-Chloro-3-methoxy-phenyl)-
piperazin-1-yl]-2-(3-iodo-pyrazelof3,4-blpyridin-1-yl)-ethanone according to the protocol

15  described in Bxample 41: 'H NMR (400 MHz, CDCl,) 8.65 (d, 1H), 8.48 (d, 1H), 7.39 (dd,
1H), 7.22(d, 1H}, 6.51 (s, 1H), 6.44(d, 1H), 5.53 (s, 2H), 3.91 (s, 3H), 3.78 (m, 4H), 3.34 (s,
3H), 3.22 (m, 4H), LCMS observed for (M-HH)*: 415.0.

Example 60
Synthesis of 1-{4-(4-Chloro-2-fluoro-5-methoxy-phenyl)-piperazin-1-y1}-2-(3-oxazol-2-
20 yi-pyrazolo[3,4-b]pyridin-1-y)-ethanone.
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[0216] Preparation of Bthyl (3-lodo-pyrazolof3,4-b]pyridin-1-yl)-acetate: To a mixture of
3-todo-1H-pyrazolof3,4-blpyridine (9.8 g, 40 mmol, 1 equiv) and potassium carbonate (27.6
8 5 equiv) in 15 mL of DMF at 90 °C was added ethyl chloroacetate (8.5 mL, 40 mmol, 1
equiv). Two hours later, the reaction mixture was diluted with ethyl acetate followed by
washing with saturated aqueous NaHCO;, The organic layer was dried and concentrated to
provide the orude product, Purification of the crude product by flash chromatography gave
ethyl (3~-Iodo-pyrazolof3,4-blpyridin-1-yl)-acetate (11g).

[0217] Preparation of (3-fodo-pyrazolof3,4-b]pyridin-1-yl)-acetic acid: Ethyl (3-Iodo-
pyrazolo[3,4-blpyridin-1-yl)-acetate (11 g, 33 mmol, 1 equiv) was dissolved in 50 mL of
THF and 50 mL of MeOH to the solution was added 40 mL of IN LiOH for 3h. The organic
solvents were evaporated and the remaining aqueous phase was neutralized with 1IN HClio a
pH of about 1 which resulted in the precipitation of the desired product as a white solid was

filtered and air dried to give (3-iodo-pyrazolo(3,4-blpyridin-1-yl)-acetic acid,

[0218] Preparation of 1-[4-(4-Chloro-2-fluoro-5-methoxy-phenyl)-piperazin-1-y1]-2-(3-
iodo-2-yl-pyrazolo[3,4-blpyridin-1-yl)-ethanone: A mixture of (3-iodo-pyrazolof3,4-
b]pyridin-1-yl)-acetic acid (3.03 g, 10 mmol, 1 equiv), 1-(4-Chloro-2-fluoro-5-methoxy-

phenyl)-piperazine (2.45 g, 1 equiv), BOP reagent (4.86 g, 1 equiv), triethylamine (4.2 mL, 3

equiv) in 10 mL of MF was stitred at rt overnight. To the reaction mixture was then added
water and the solid precipitates were removed by filtration and air dried to give 1-[4-(4-
Chloro-2-fluoro-5-methoxy-phenyl)-piperazin-1-yl}-2-(3-iodo-2-yl-pyrazolo[3,4-bjpyridin-1-
yl)-ethanone. LCMS (ES) observed for M+H 530.0.

[0219] Synthesis of 1-[4-(4-Chloro-2-fluore-5-methoxy-phenyl)-piperazin-1-yl]-2-(3-
oxazol-2-yl-pyrazolo[3,4-blpyridin-1-yl)-ethanone: To a solution of oxazole (690 mg 10
mmol, 2.5 equiv) in tetrahydrofuran (5 mL) under nitrogen atmosphere, was added dropwise
n-butyl lithium (2.5 M in Hexane, 4.8 mL, 3 equiv.). The resultant mixture was stirred at -78
°C for an additional 60 min followed by the addition of ZnCl, (0.5 M in THF, 32 mL, 4

equiv.). The reaction solution was allowed to warm to 0 °C and stirred 1 h followed by the
addition of 1-[4~(4-Chloro-2-fluoro-5-methoxy-phenyl)-piperazin-1-yl}-2-(3-iodo-2-yl-
pyrazolo[3,4-b]pyridin-1-yl)-ethanone (2.12 g, 4 mmol, 1 equiv) and palladium
tetrakis(triphenylphosphine) (462 mg, 0.1 equiv)! The reaction mixture was then heated to
reflux fori2 hy, cooled to room temperature and diluted with ethyl acetate. The reaction

mixture was washed with water, brine, dried over sodium sulfate, and concentrated in vacuo
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to provide the crude product. Purification by flash chromatography provided of the desired
product 1-{4-(4-Chloro-2-fluoro-5-methoxy-phenyl)-piperazin-1-yi]-2-(3-oxazol-2-yl-
pyrazolo[3,4-blpyridin-1~yl)-ethanone as a white powder (1.03 g). LCMS (ES) observed for
M+H 471.1. HPLC retention time = 2,4 min (Agilent Zorbax SB-C18, 2.1 x 50 mm, 5y, 35
°C, ImL/min flow rate, a 2.5 min gradient of 20% to 100% B with a 1.1 min wash at 100%
B; A= 0.1% formic acid / 5% acetonitrile / 94.9% water, B = 0.1% formic acid / 5% water/
94.9% acetonitrile). '

Example 61
[0220] This example illustrates the the evaluation of the biological activity associated with

compounds of interest (candidate compounds) of the invention.

MATERIALS AND METHODS
A. Cells

1. CCRI expressing cells

a) THP-1 cells

{6221} THP-1 cells were obtained from ATCC (TIB-202) and cultured as a suspension in
RPMI-1640 medinm supplemented with 2 mM L-glutamine, 1.5 g/I, sodium bicarbonate, 4.5
g/L ghucose, 10 mM HEPES, 1 mM sodivm pyruvate, 0.05% 2-mercaptoethanol and 10%
FBS. Cells were grown under 5% C0»/95% air, 160% humidity at 37°C and subcultured
twice weekly at 1:5 (cells were cultured at a density range of 2 x 10° to 2 x 10° cells/mL) and
harvested at 1 x 10° cells/mL, THP-T cells express CCR1 and can be used in CCR1 binding
and functional assays, '

b) Isolated human monocytes

[0222] Monocytes were isolated from human buffy coats using the Miltenyi bead isolation
system (Miltenyi, Auburn, CA). Briefly, following a Ficoll gradient separation to isolate
peripheral bloed mononuclear cells, cells were washed with PBS and the red blood cells
lysed using standard procedures. Remaining cells were labeled with anti-CD14 antibodies
coupled to magnetic beads (Miltenyi Biotech, Aubwurn, CA). Labeled cells were passed
through AutoMACS (Miltenyi, Auburn, CA) and positive fraction collected. Monocytes
express CCR1 and can be used in CCR1 binding and finctional assays.
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B. Assays

L. Iuhibition of CCR1 ligand binding

[0223] CCRI expressing cells were centrifuged and resuspended in assay buffer (20 mM
HEPES pH 7.1, 140 mM NaCl, 1 mM CaCly, 5§ mM MgCly, and with 0.2% bovine serum
albumin) to a concentration of 5 x 10° cells/mL for THP-1 cells and 5 x 10° for mMonocytes.
Binding assays were set up as follows. 0.1 mL of cells (5 x 10° THP-1 cellsiwell or 5 x 10
monacytes) was added to the assay plates containing the compounds, giving a final
concentration of ~2-10 pM each compound for screening (or part of a dose response for
compound ICsq determinations). Then 0.1 mL of ‘%1 labeled MIP-1a (obtained from Perkin
Elmer Life Sciences, Boston, MA) or 0.1 mL of I labeled CCL15/leukotactin (obtained as
a custom radiolabeling by Perkin Elmer Life Sciences, Boston, MA) diluted in assay buffer to
a final concentration of ~50 pM, yielding ~30,000 cpm per well, was added (using '’
labeled MIP-10, with THP-1 cells and *»T labeled CCL15/leukotactin with monocytes), the
plates sealed and incubated for approximately 3 hours at 4°C on a shaker platform. Reactions
were aspirated onto GF/B glass filters pre-soaked in 0.3% polyethyleneimine (PEY) solution,
on a vacuum cell harvester (Packard Instruments; Meriden, CT). Scintillation fluid (40 ul;
Microscint 20, Packard Instruments) was added to each well, the plates were sealed and
radioactivity measured in a Topcount scintillation counter (Packard Instruments). Control
wells containing either diluent only (for total counts) or excess MIP-1a or MIP-18 (1 pg/mL,
for non-specific binding) were used to calculate the percent of total inhibition for compound.
The computer program Prism from GraphPad, Inc. (San Diego, Ca) was used to calculate
ICsp values. ICsp values are those concentrations required to reduce the binding of labeled
MIP-14 to the receptor by 50%. . (For further descriptions of ligand binding and other
functional assays, see Dairaghi, et al., J. Biol. Chem. 274:21569-21574 (1999), Penfold, et
al., Proc. Natl. Acad. Sci. USA. 96:9839-9844 (1999), and Dairaghi, et al,. J. Biol. Cherm.
272:28206-28209 (1997)).

2. Calcium mobilization

[0224] To detect the release of intracellular stores of calcium, cells (THP-1 or monocytes)
were incubated with 3 uM of INDO-1AM dye (Molecular Probes; Bugene, OR) in cell media
for 45 minutes at room temperature and washed with phosphate buffered saline (PBS). After
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INDO-1AM loading, the cells were resuspended in flux buffer (Hank’s baianced salt solution
(HBSS) and 1% FBS). Caleium mobilization was measured using a Photon Technology
International spectrophotometer (Photon Technology International; New Jersey) with
excitation at 350 nm and dual simultaneous recording of fluorescence emission at 400 nm and
490 nm. Relative intracellular calcium levels were expressed as the 400 nm/490 nm emission
ratio. Experiments were performed at 37°C with constant mixing in cuvettes each containing
10% cells in 2 mL of flux buffer. The chemokine ligands may be used over a range from 1 to
100 nM. The emission ratio was plotted over time (typically 2-3 mimutes). Candidate ligand
bloqking compounds (up to 10 pM) were added at 10 seconds, followed by chemokines at 60
seconds (i.e., MIP-1o; R&D Systems; Minneapolis, MN) and control chemokine (i.e., SDF-
Loy R&D Systems; Minneapolis, MN) at 150 seconds.

3, Chemotaxis assays

[0225] Chemotaxis assays were performed using 5 [m pore polycarbonate,
polyvinylpyrrolidone-coated filters in 96-well chemotaxis chambers (Neuroprobe;
Gaithersburg, MD) using chemotaxis buffer (Hank’s balanced salt solution (HBSS) and 1%
FBS). CCR1 chemokine ligands (i.e., MIP-1a, CCL15/Leukotactin; R&D Systems;
Minneapolis, MIN} are use to evaluate compound mediated inhibition of CCR1 mediated
migration. Other chemokines (i.e., SDF-1¢; R&D Systems; Minneapolis, MN) are used as
specificity controls. The lower chamber was loaded with 29 ul of chemokine (ie., 0.1 nM
CCL15/Leukotactin} and varying amounts of compound; the top chamber contained 100,000
THP-1 or monocyte cells in 20 ptl. The chambers were incubated 1-2 hours at 37°C, and the
number of cells in the lower chamber quantified either by direct cell counts in five high
powered fields per well or by the CyQuant assay (Molecular Probes), a fluorescent dye

method that measures nucleic acid content and microscopic observation,

C. Identification of inhibitors of CCR1

1. Assay

[0226] To evaluate small organic molecules that prevent the receptor CCR1 from binding
ligand, an assay was employed that detected radioactive ligand (i.e, MIP-1a or
CCL15/Leukotactin) binding to cells expressing CCR1 on the cell surface (for example,
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THP-1 cells or isolated human monocytes). For compounds that inhibited binding, whether
competitive or not, fewer radioactive counts are observed when compared to uninhibited

controls,

[0227] THP-1 cells and monocytes lack other chemokine receptors that bind the same set of
chemoline ligands as CCR1 (i.e., MIP-1 0, MPIF-1, Leukotactin, etc.). Bqual numbers of
cells were added to each well in the plate. The cells were then incubated with radiolabeled
MIP-1a.. Unbound ligand was removed by washing the cells, and bound ligand was
determined by quantifying radioactive counts. Cells that were incubated without any organic
compound gave total counts; non-specific binding was determined by incubating the cells

with unlabeled ligand and labeled ligand. Percent inhibition was determined by the equation:

% inhibition = (1 - [(sample cpm) — (nonspecific cpm)]/[(total cpm) — (nonspecific cpm)]) x
100.

2. Dose Response Curves

[0228] To ascertain a candidate compound’s affinity for CCR1 as well as confirm its ability
to inhibit ligand binding; inhibitory activity was titered overa 1 x 10 t0 1 x 10* M range of
compotnd concentrations. In the assay, the amount of compound was varied; while cell

number and ligand concentration were held constant.

3, CCR1 functional assays

-

[0229] CCRI is a seven transmembrane, G-protein linked receptor. A hallmark of
signaling cascades induced by the ligation of some such receptors is the pulse-like release of
calcium ions from intracellular stores. Calcium mobilization assays were performed to
determine if the candidate CCR1 inhibitory compounds were able to also block aspects of
CCR1 signaling. Candidate compounds able to inhibit ligand binding and signaling with an

enhanced specificity over other chemokine and non-chemokine receptors were desired.

{0230] Calcium ion release in response to CCR1 chemokine ligands (i.e., MIP-1¢, MPIF-1,
Leukotactin, etc.) was measured using the calcium indicator INDO-1. THP-1 cells or

monocytes were {oaded with INDO-1/AM and assayed for calcium release in response to
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CCR1 chemokine ligand (i.e., MIP-1a) addition. To control for specificity, non-CCR1
ligands, specifically bradykinin, was added, which also signals via a seven transmembrane
receptor. Without compound, a pulse of fluorescent signal will be seen upon MIP-1¢,
addition. If a compound specifically inhibits CCR1-MIP-1a signaling, then litile or no signat
pulse will be seen upon MIP-1 o addition, but a pulse will be observed upon bradykinin
addition. Howevet, if a compound non-specifically inhibits signaling, then no pulse will be

seen upon both MIP-1a and bradykinin addition.

{0231] One of the primary functions of chemokines is their ability to mediate the migration
of chemokine receptor-expressing cells, such as white blood cells. To confirm that a
candidate compound inhibited not only CCR1 specific binding and signaling (at least as
determined by calcium mobilization assays), but also CCR1 mediated migration, a
chemotaxis assay was employed. THP-1 myelomonocytic leukemia cells, which resemble
monocytes, as wells as freshly isolated monocytes, were used as targets for chemoattraction
by CCR1 chemokine ligands (i.e., MIP-1a, CCL15/leukotactin). Cells were place in the top
compartment of a microwell migration chamber, while MIP-1o (or other potent CCR1
chemokine ligand) and increasing concentrations of a candidate compound was loaded in the
lower chamber. In the absence of inhibitor, cells will migrate to the lower chamber in
response to the chemokinc'agonist; if a compound inhibited CCR1 function, then the majority
of cells will remain in the upper chamber. To ascertain a candidate compound’s affinity for
CCR1 as well as to confitm its ability to inhibit CCR1 mediated cell migration, inhibitory
activity was titered over a 1 x 107%t0 1 x 10 M range of compound concentrations in this
chemotaxis assay. In this assay, the amount of compound was varied; while cell number and
chemokine agonist concentrations were held constant. After the chemotaxis chambers were
incubated 1-2 hours at 37°C, the responding cells in the lower chamber were quantified by
labeling with the CyQuant assay (Molecular Probes), a fluorescent dye method that measures
nucleic acid content, and by measuring with a Spectrafluor Plus (Tecan). The computer
program Prism from GraphPad, Inc. (San Diego, Ca) was used to calculate ICs values. ICsp
values are those compound concentrations required to inhibit the number of cells responding
to a CCR1 agonist by 50%.
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4, In Vivo Efficac
a) Rabbit model of destructive joint inflammation

[0232] To study the effects of candidate compounds on inhibiting the inflammatory
response of rabbits to an intra-articular injection of the bacterial membrane component
lipopolysaccharide (LPS), a rabbit model of destructive joint inflammation is used. This
study design mimics the destructive joint inflammation seen in arthritis. Infra-articular
injection of LPS causes an acute inflammatory response characterized by the release of
cytokines and chemokines, many of which have been identified in theumatoid arthitic joints.
Marked increases in leukocytes occur in synovial fluid and in synovium in response to
elevation of these chemotactic mediators. Selective antagonists of chemokine receptors have

shown efficacy in this mode! (see Podolin, et al., J. Immunol. 169(11):6435-6444 (2002)).

f0233] A rabbit LPS study is conducted essentially as described in Podolin, et al. ibid.,
female New Zealand rabbits (approximately 2 kilograms) are treated intra-articularly in one
knee with LPS (10 ng) together with either vehicle only (phosphate buffered saline with 1%
DMSO) or with addition of CCX-105 (dose 1 = 50 uM or dose 2 = 100 uM) in a total volume
of 1.0 mL. Sixteen hours after the LPS injection, knees are lavaged and cells counts are -
performed. Beneficial effects of treatment were determined by histopathologic evaluation of
synovial inflammation. Inflammation scores are used for the histopathologic evaluation: 1 -

minimal, 2 - mild, 3 - moderate, 4 - moderate-marked.

b) Evaluation of a candidate compound in a rat model of collagen

induced arthritis

[0234] A 17 day developing type II collagen arthritis study is conducted to evaluate the
effects of a candidate compound on arthritis induced clinical ankle swelling. Rat collagen
arthritis is an experimental model of polyarthritis that has been widely used for preclinical
testing of numerous anti-arthritic agents (see Trentham, et al., J. Exp. Med. 146(3):857-868
(1877), Bendele, et al., Toxicologic Pathol. 27:134-142 (1999), Bendele, et al., Arthritis
Rheum. 42:498-506 (1999)). The hallmarks of this model are reliable onset and progression
of robust, easily measurable polyarticular inflammation, marked cartilage destruction in
agsociation with patinus formation and mild to moderate bone resorption and periosteal bone

proliferation.
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Female Lewis rats (approximately 0.2 kilograms) are anesthetized with isoflurane

and injected with Freund’s Incomplete Adjuvant containing 2 mg/mL bovine type II collagen

at the base of the tail and two sites on the back on days 0 and 6 of this 17 day study, A

candidate compound is dosed daily in a sub-cutaneous manner from day 0 till day 17 at a

S efficacious dose. Caliper measurements of the ankle joint diameter were taken, and reducing

joint swelling is taken as a measure of efficacy.

[0236]

In the table below, structures and activity are provided for representative

compounds described herein, Activity is provided as follows for either the chemotaxis assay

or binding assay as described above: +, ICsp > 12.5 uM; ++, 2500 nM < ICsp < 12.5 ul; +++,

10 1000 nM <ICsp < 2500 nM; and +Hr++, IC50 < 1000 nM.
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What is claimed is:

1. A compound having a formula selected from the group
consisting of:

Ia
d._-_-_.___‘_c
0 Ne— \
Ry / 7
\/\N N A7
r and
RZd N \/' R.'J‘a
RZC Rza
Ib
@]
RHp
RH N\)
R?.c RZa

or a pharmaceutically acceptable salt, hydrate or N-oxide
thereof, wherein the subscript m is an integer of from 0
to 2;

each R' is independently selected from the group consist-
ing of —CO,H and C,_, alkyl, optionally substituted
with —OH, —OR™, —8(0),R"", —CO,H or —CO,R™
wherein R™ is an unsubstituted C,_, alkyl: '
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R?%, R* and R*“ are each independently selected from the
group consisting of hydrogen, halogen, cyano, oxazolyl,
—NO, —CO,R?,—CONRR?, —C(0)R?,—S(0),R?,
—R?, —C(NOR“)R? -—OR®, —SR°, —NR?C(O)R?,
—X*0R*, —O—X*0R?, —X*NR°R?, —NR°S(O),R?,
—OC(O)R?, and —NR°R?; wherein

within each of R*, R*® and R*, X? is C,_, alkylene and
eachR°and R*is independently selected from hydrogen,
C,.s alkyl, C,_g haloalkyl, and C,_¢ cycloalkyl and each
R? is independently selected from the group consisting
of C, 4 alkyl, C,_g haloalkyl, and C, 4 cycloalkyl;

each of ring vertices a, b, ¢ and d in formulae Ia and Ib is
independently selected from N and CH, and one of said
ring vertices is N; and

R** is selected from the group consisting of hydrogen,
halogen, —NR/R®, —R” —S(0),R*, and —Y, wherein
Y is selected from the group consisting of homopiperidi-
nyl, morpholinyl, thiomorpholinyl, pyrrolidinyl, pip-
eridinyl, azetidinyl, pyranyl, tetrahydrofuranyl, piper-
azinyl, phenyl, thienyl, furanyl, pyridyl, pyrimidinyl,
pyrazinyl, pyridazinyl, pyrazolyl, imidazolyl, thiazolyl,
oxazolyl, isoxazolyl, isothiazolyl, triazolyl, tetrazolyl
and oxadiazolyl, optionally substituted with from one to
three substitutents selected from the group consisting of
halogen, —OR/, —NRR#, —R"_CN, -NO,
—CO,R/, —CONR/R®, and —C(O)R/, wherein each R
and R# is independently selected [rom hydrogen, C, 4
alkyl, C,_g haloalkyl, and C,_scycloalky], and each R” is
independently selected from the group consisting of
C,.g alkyl, C,_q haloalkyl, and C;_¢ cycloalkyl. |

2. A compound of claim 1, wherein R*® is a member

selected from the group consisting of homopiperidinyl, mor-
pholinyl, thiomorpholinyl, pyrrolidinyl, piperidinyl, azetidi-
nyl, pyranyl, tetrahydrofuranyl and piperazinyl.
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3. A compound of claim 1, wherein R3¢ is a member
selected from the group consisting of oxazolyl, oxadiazolyl,
imidazolyl, pyrazolyl, triazolyl and thiazolyl.

4. A compound of claim 1, wherein m is 0.

3. A compound of claim 1, whereinm is 1.

6. A compound of claim 4, having formula Ia.

7. A compound of claim 4, having formula Ib.

8. A compound of claim 1, wherein R?“ is selected from the
group consisting of phenyl, pyridyl, pyrimidinyl, and pyrazi-
nyl.

9. A'compound of claim 1, wherein m is 0 or 1; and R?? is
hydrogen.

10. A compound of claim 1, wherein R?? is selected from
the group consisting of hydrogen, F, Cl, Br and 1.

11. A compound of claim 1, wherein R** is hydrogen,
chloro, fluoro, bromo, oxazolyl, pyridyl, pyrimidinyl, oxadia-
zolyl, thiazolyl, —R” or cyano,

12. A compound of claim 11, wherein R! is methyl; and m
is 0-2.

13. A compound of claim 1, wherein R?“ is selected from
the group consisting of F, Cl, Br, CN, NO,, —CO,CH,,
—C(0O)CH, and —S(0),CHj.

14. A compound of claim 1, wherein R*“ is selected from
the group consisting of —SR*, —O—X2—-OR°, —X2
OR?, -~OC(O)R?, --NR“R?, —R* and -—OR".

15. The compound of claim 1, wherein R** and R*? are each
independently selected from the group consisting of hydro-
gen, F, Cl, Br, 1 and OR".

16. A compound of claim 1, having a formula selected from
the group consisting of:
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or an N-oxide thereof; wherein R*® is halogen, cyano or
nitro; and R* is selected from --SR¢, —O--X*—0R¢,
~-X? ~OR¢, -—R¢ —~OR® and —NR?C(O)R®.

17. A compound of claim 16, wherein R>? is selected from
th;e group consisting of halogen, —NR/R&, —R" afid —S(0),
R”.

18. A compound of claim 16, wherein R3# is selected from
the group consisting of homopiperidinyl, morpholinyl, thio-
morpholinyl, pyrrolidinyl, piperidinyl, azetidinyl, pyranyl,
tetrahydrofuranyl and piperazinyl.

19. A compound of claim 16, wherein R*® is selected from
the group consisting of oxazolyl, oxadiazolyl, imidazolyl,
pyrazolyl, triazolyl and thiazolyl.
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20. A compound of claim 16, wherein R** is selected from
the group consisting of phenyl, pyridyl, pyrimidinyl and
pyrazinyl. ,

21. A compound of claim 1, having a formula selected from
the group consisting of:

b3
de N\/l and
RZC R2a
. Ib?
R3a
O Ne==
AN
i a
R N\/I\ N
- CH; =
R.Zc RZa

or an N-oxide thereof, wherein R*¢ is halogen, cyano or
nitro; R?? is selected from —SR?¢, —O-—X>—OR®,
—X*—OR®, —R®, —OR’, —NR“RY, —NR“S(O),R*
and —NR?C(O)R?; and R** is selected from the group
consisting of F, Cl, Br, I, —CO,Me, —CONH,, CN,
oxazolyl, —CH,NH,, —CH,NHMe, - —CH,NMe, and
—CH-=N—O0H.
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22. A compound of claim 21, wheyein R3? s selected from
the group consisting of halogen, —NR/R&, —R” and —S(0),
R”.

23. A compound of claim 21, wherein R** is selected from
the group consisting of homopiperidinyl, morpholiny], thio-
morpholinyl, pyrrolidinyl, piperidinyl, azetidinyl, pyranyl,
tetrahydrofuranyl and piperazinyl.

24. A compound of claim 21, wherein R?? is selected from
the group consisting of oxazolyl, oxadiazolyl, imidazolyl,
pyrazolyl, triazolyl and thiazolyl.

25. A compound of claim 21, wherein R32 is selected from
the group consisting of phenyl, pyridyl, pyrimidinyl and
pyrazinyl.

26. A compound of claim 1, having a formula selected from
the group consisting of’

Tu!

and

R.Zd N
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or a N-oxide thereof; wherein R*¢ is halogen, cyano or
nitro; and R*? is selected from —SR?, —O—X2—O0R¢,
—X*—OR®, —R® —OR® and —NR*C(O)R°".
27. A compound of claim 26, wherein R** is selected from
thf: group consisting of halogen, —NR/R€, —R” and —S(0),
R”.

28. A compound of claim 26, wherein R3? is selected from
the group consisting of homopiperidinyl, morpholinyl, thio-
morpholinyl, pyrrolidinyl, piperidinyl, azetidinyl, pyranyl,
tetrahydrofuranyl and piperazinyl.

29. A compound of claim 26, wherein R># is selected from
the group consisting of oxazolyl, oxadiazolyl, imidazolyl,
pyrazolyl, triazolyl and thiazolyl.

30. A compound of claim 26, wherein R>? is selected from
the group consisting of phenyl, pyridyl, pyrimidiny] and
pyrazinyl.

31. A compound of claim 1, having a formula selected from
the group consisting of:
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or a N-oxide thereof; wherein R*° is halogen, cyano or
nitro, R*? is selected from —SR¢, —O—X?—OR*,
—X*—O0R®, —R®, —OR® and —NRYC(O)R®; and R**
18 selected from the group consisting of F, Cl, Br, I,
—CO,Me, —CONH,, CN, oxazolyl, —CH,NH,,
—CH,NHMe, —CH,NMe, and —CH=—=N-—QH.

32. A compound of claim 31, wherein R is selected from
ﬂl:: group consisting of halogen, —NR/R&, —R" and —S(0),
R”.

33. A compound of claim 31, wherein R** is selected from
the group consisting of homopiperidinyl, morpholinyl, thio-
morpholinyl, pyrrolidinyl, piperidinyl, azetidinyl, pyrany],
tetrahydroturany! and piperazinyl.
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34. A.compound of claim 31, wherein R*? is selected from
the group consisting of oxazolyl, oxadiazolyl, imidazolyl,
pyrazolyl, triazolyl and thiazolyl.

35. A compound of claim 31, wherein R?? is selected from
the group consisting of phenyl, pyridyl, pyrimidiny]l and
pyrazinyl.

36. A compound, wherein said compound is selected from
the group consisting of:

1-[4-(4-Chloro-3-methoxy-pheny!)-piperazin-1 ~yl] 2-

pyrazolo[4,3-b]pyridin-1-yl-ethanone; .
1-[4-(4-Chloro-3-methoxy-phenyl)-piperazin-1-y1]-2-
pyrazolof4,3-b]pyridin-2-yl-ethanone;
1-[4-(4-Chloro-3-methoxy-phenyl)-piperazin-1-y1]-2-(3-
chloro-pyrazolo[3,4-blpyridin-2-y1)-ethanone;
1-[4-(4-Chloro-2-fluoro-5-methoxy-phenyl)-2-methyl-
piperazin-1-yl]-2-pyrazolo[3,4-b]pyridin-1-yl-etha-
none;
1-{4-(4-Chloro-2-fluoro-5-methoxy-phenyl)-2-methyl-
piperazin-1-yl]-2-pyrazolo[3,4-blpyridin-2-yl-etha-
none;
2-(3-Amino-pyrazolo{3,4-b]pyridin-1-yl)-1-[4-(4-chloro-
2-fluoro-5-methoxy-phenyl)-2-methyl-piperazin-1-y1]-
ethanone;
1-[4-(4-Chloro-3-methoxy-phenyl)-piperazin-1-y1]-2-(3-
chloro-pyrazolo[3,4-b]pyridin-1-yl)-ethanone;
1-[4-(4-Chloro-2-fluoro-5-methoxy-phenyl)-2-methyl-
piperazin-1-yl]-2-(3-methyl-pyrazolo[3,4- b]pyndm—l-
yl)-ethanone;
1-[4-(4-Chloro- 3-methoxy-pheny})-p1peraz1n—1-y]]—2-
pyrazolo[3,4-b]pyridin-2-yl-ethanone;

1-[4-(4-Chloro-3-methoxy-phenyl)-piperazin-1-yl]-2-
pyrazolo[3,4-b]pyridin-1-yl-ethanone;

1-[4-(4-Chloro-2-flucro-5-methoxy-phenyl)-2-methyl-
piperazin-1-yl]-2-pyrazolo[4,3-c]pyridin-1-yl-etha-
1nONE;

1-[4-(4-Chloro-2-fluoro-5-methoxy-phenyl)-2-methyl-
piperazin-1-yl  ]-2-pyrazolo|3,4-clpyridin-2-yl-etha-
none; :
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1-[4-(4-Chloro-3-methoxy-phenyl)-piperazin-1-y1]-2-(3-
pyridin-2-yl-pyrazolo[3,4-b]pyridin-1-yl)-ethanone;
1-[4-(4-Chloro-3-methoxy-phenyl)-piperazin-1-y1}-2-(3-
thiazol-2-yl-pyrazolo[3,4-b]pyridin-1-yl)-ethanone;
1-[4-(4-Chloro-2-fluoro-5-methoxy-phenyl) -piperazin-1-
yl]-2-pyrazolo[3,4-blpyridin-1-yl-ethanone;
1-[4-(4-Chloro-2-fluoro-5-methoxy-phenyl)-piperazin-1-
yl]-2-pyrazolo(3,4-bpyridin-2-yl-ethanone;
1-[4-(4-Chloyo-3-methoxy-phenyl)-piperazin-1-y1]-2-(3-
methyl-pyrazolo{3,4-b]pyridin-1-yl1)-ethanone;
1-{4-(4-Chloro-3-methoxy-pheny!)-piperazin-1-y1]-2-(3-
oxazol-2-yl-pyrazolo[3,4-blpyridin-1-yl)-ethanone;
1-[4-(4-Chloro-3-methoxy-phenyl)-piperazin-1-y1]-2-(3-
fluoro-pyrazolo[3,4-blpyridin-1-yl)-ethanone;
1-[4-(4-Chloro-2-fluoro-5-methoxy-phenyl)-2-methyl-
piperazin-1-yl]-2-(3-oxazol-2-yl-pyrazolo[3,4-blpyri-
din-1-yl}-ethanone;
1-[4-(4-Chloro-3-methoxy-phenyl)-piperazin-1-y1]2-
pyrazolof3,4-c]pyridin-2-yl-ethanone;
1-[4-(4-Chloro-3-methoxy-phenyl)-piperazin-1-yl]2-
pyrazolo[3,4-c]pyridin-1-yl-ethanone;
1-{4-(4-Chloro-2-fluoro-5-methoxy-phenyl)-piperazin-1-
yl]-2-pyrazolo[3,4-bjpyridin-1-yl-ethanone;
1-[4-(4-Chloro-2-fluoro-5-methoxy-phenyl)-2-methyi-
piperazin-1-yl}-2-(3-thiazol-2-yl-pyrazolo[3,4-blpyri-
din-1-yl)-ethanone; -
1-{4-(4-Chloro-2-fluoro-5-methoxy-phenyl)-2-methyl-
piperazin-1-yl]-2-(3-pyridin-2-yl-pyrazolo(3,4-b]pyri-
din-1-yl)-ethanone; '
1-[4-(4-Chloro-3-methoxy-phenyl)-piperazin-1-y1]-2-(3-
methyl-pyrazolo[3,4-blpyridin-1-y1)-ethanone:
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1-[4-(4-Chloro-2-fluoro-5-methoxy-phenyl)-2-methyl-
piperazin-1-yl}-2-(3-methyl-pyrazolof3,4-b]pyridin-1-
yl-ethanone;
1-[4-(4-Chloro-3-methoxy-phenyl)-piperazin-1-y1]-2-(3-
thiazol-2-yl-pyrazolo[3,4-blpyridin-1-y1)-ethanone;
1-{2-[4-(4-Chloro-3-methoxy-pheny])-piperazin-1-yl]-2-
oxo-ethyl }-1H-pyrazolo[3,4-b]pyridine-3-carbonitrile;
1-[4-(4-Chloro-3-methoxy-pheny!)-piperazin-1-yl]-2-
(pyrazolo[3,4-blpyridin-1-yl-2-oxide)-ethanone:;
1-[4-(4-Chloro-3-methoxy-phenyl)-piperazin-1-y1]-2-(3-
morpholin-4-yl-pyrazolo[3,4-blpyridin-1-yl)-etha-
none;
1-[4-(4-Chloro-2-fluoro-5-methoxy-phenyl)-2-methyl-
piperazin-1-yl]-2-pyrazolo[3,4-c]pyridin-1-yl-etha-
none;
1-[4-(4-Chloro-3-methoxy-phenyl)-piperazin-1-yl]-2-
(pyrazolo[3,4-c]pyridin-1-yl-6-oxide)-ethanone;
2-(3-Azidomethyl-pyrazolo[3,4-blpyridin-1-y1-1-{4-(4-
chloro-3-methoxy-phenyl-piperazin-1-yl]-ethanone;
(1-{2-[4-(4-Chloro-3-methoxy-phenyl)-piperazin-1-yl}-
2-oxo-ethyl }-1H-pyrazolo[3,4-blpyridin-3-yl)-meth-
anesulfonic acid;
1-[4-(4-Chloro-3-methoxy-phenyl)-piperazin-1-y1]-2-(3-
oxazol-2-yl-pyrazolo{3,4-blpyridin-2-yl)-ethanone;
1-[4-(4-Chloro-2-fluoro-5-methoxy-phenyl)-2-methyl-
piperazin-1-yl}-2-(3-[1,2,4]oxadiazol3-yl-pytazolo[3,
4-blpyridin-1-yl-ethanone;
1-{2-[4-(4-Chloro-3-methoxy-phenyl)-piperazin-1-yi]-2-
oxo-ethyl}-N-hydroxy-1H-pyrazolo[3,4-b]pyridine-3-
carboxamidine;
1-[4-(4-Chloro-3-methoxy-phenyl)-piperazin-1-y1]-2-(3-
[1,2,4]oxadiazol-3-yl-pyrazolo[3,4-blpyridin-1-yl)-
ethanone;
1-[4-(4-Chloro-3-methoxy-phenyl)-piperazin-1-y1]-2-[3-
(5-methyl-[1,2,4]Joxadiazol-3-yl)-pyrazolo[3,4-b]pyri-
din-1-yl]-ethanone;
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1-[4-(4-Chloro-3-methoxy-phenyl)-piperazin-1-y1]-2-(3-
methanesulfonyl-pyrazolo[3,4-blpyridin-1-yl)-etha-
1one;

2-(3-Aminomethyl-pyrazolo[3,4-blpyridin-1-yi)-1-[4-(4-
chloro-3-methoxy-pheny!)-piperazin-1-yl]-ethanone;

1-[4-(4-Chloro-3-methoxy-phenyl)-piperazin-1-y1]-2-(3-
iodo-pyrazolo{3,4-b]pyridin-1-yl)-ethanone;

1-[4-(4-Chloro-2-fluoro-5-methoxy-phenyl)-2-methyl-
piperazin-1-y1]-2-(3-iodo-pyrazolo[3,4-b]pyridin-1 -
y)-ethanone; and

1-[4-(4-Chloro-2-fluoro-5-methoxy-phenyl)-piperazin-1 -
yl}-2-(3-oxazol-2-yl-pyrazolo[3,4-b]pyridin-1-yl-etha-
none;

or their pharmaceutically acceptable salts and N-oxides
thereof.

37. The compound, wherein said compound is selected
from the group consisting of:

N
X
~ {1
(. - NQ o A
Cl

CH;
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What is clainmed is: 1. A conpound having a formula selected from
t he group consisting of: la ON_/ IVNN, . ... N.
"% 7" VW NNNN'..."....a,...,...C.: vc b or a
phar maceut i caIIy accept abl e salt hydrate or N oxide thereof, wherein
the subscript mis an integer of fromO to 2; each R is
i ndependently selected fromthe group consist- ing of 002H and C1. 4
al kyl, optionally substituted with-OH O, -S(0)21r, -C32H or -CO Rm
wherein RI" is an nnsubstituted Cl

-continued

Cl

OMe

Cl -
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R2a, R2' and Rd are each independently selected fromthe group

consi sting of hydrogen, hal ogen, cyano, oxazolyl, -NRZCXRZR ,

- CONRSRd, -C(0)125, -S(0)2125, Re, C(NORS)Rd, -OR', -SR, -NRIC(0)RS5,
- X20R5, 0- X20125, -X2NR'Rd, -N12.'3(0)2125, -0C(0)R', and -NR'Rd;
wherein within each of R2a, R2' and R2d, X2 is Cl_4 al kyl ene and each
BY and R is independently selected from hydrogen, Cl1-8 al kyl, Ch8
hal oal kyl, and C3 and each Re is independently selected fromthe
group consisting of Cl1.8 alkyl, Cl1_8 haloal kyl, and C3_6 cycl oal kyl ;
each of ring vertices a, b, ¢ and d in fornul ae and Ib is

i ndependently selected fromN and CH, and one kagﬁ?r ring vertices
is N and R3 is selected fromthe group consistyng of hydrogen,

hal ogen, -NRfRg, S(0)2le, and -Y, wherein Y is ed fromthe
group consi sting of horaop iperidinyl, norpholinyl, thionorpholinyl,
pyrrolidinyl, piperidinyl, azetidinyl, pyranyl ¢ tetrahydrofuranyl,

pi perazi nyl, phenyl, thienyl, furanylD, pyriMd yrimdinyl,

pyrazi nyl, pyridazinyl, pyrazolyl, i 'dazoly | yl, oxazolyl,
i soxazol yl, isothiazolyl, tri |yl , At etrazg adi azol yl ,
optionally substituted wthefromgie t ree ents sel ected

fromthe group considgting of hal ogen, -01:2!, C, N -NO
--C2Rf, -CONR-fRg, gnd -CHR) R ', \wherein each is
i ndependently sel eefed om 09 50__8 al kyl, C1_5 hal oal kyl, and

£3.6 cycloalkyl, @nd each Rh is independently selected fromthe group
consisiting of CL|I8 alkyl, Cl1 8 haloallcyl, and C3_6 cycl oal kyl . 2.
A conpound of ﬁ erein R3a is a nenber selected fromthe
group consistFrg of honopi peridi nyl, norpholinyl, thionorpholinyl,
pyrrolidinyl, piperidinyl, azetiolinyl, pyranyl, tetrahydrofuranyl
and pi perazinyl 1C%@%onpound of claim1, wherein R3'" is a nenber
sel ected fromthe group consisting of oxazolyl, azol yl,

i m dazolyl, pyrazolyl, triazolyl and thiazolyl. A. A aonpound of
claim1, wherein mis 0. 5. A conpoupd of claisl, wheNein mis 1. 6.
A conmpound of claim4, having formulg la. 7§ A cynmpouyfid of claim 4,
having formula | b. 8. A conpound of jjcl aim M R3a is selected
fromthe group consisting o |~ ' ~~pyrimdinyl, and

pyrazi nyl . 9. A conpoundfof clgagim1, wherein mis O or 1; and R2a
i s hydrogen. 10. A co laim1l, wherein R2a is selected
fromthe group cong4 ogen, F, d, Br and I. 11. A
conmpound of claim i s hydrogen, chloro, Nom brono,
oxazol yl, pyridyl, i di nyl, oxadiazolyl, thiazolyl, --Rh or

cyano. 12. A cgrp of claim1ll, wherein R is nmethyl; and mis
0 2. Cl
b

OMe

O N==
N
N\) ==y
Cl
OMe
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13. A compound. of claim1, wherein R2' is selected fromthe group
consisting of F, d, Br, CN, NO2, -CO2CH3, -C(0)CH3 and -S(0)2CH3.
14. A conmpound of claiml, wherein R2d is selected fromthe group

consisting of -SR', -0-X2-OR, =5§nﬁﬂ9%d -0C(0)R", ----NR'Rd, -Re
and -COR'". 15. The conmpound of clarm1l, wherein R2 and R2d are each
i ndependent |y selected fromthe group gonsi sty f hydrogen, F, d,
Br, I and OR . 16. A conpound of clajjm1l, Ha formul a sel ected
fromthe group consisting of: 2 Rgiu\azé/gg i de\\t her eof ;
wherein R2" is hal ogeng cyan i+ 170; ed from
---SRt, --0-X2-0R', --FX2 - and - - NW C( 17. A
conmpound of claim 16, i selected from group

nd -S(0)2 Rh 18. A canpound of

: fromthe group consisting of

yl, thionorpholinyl, pyrrolidinyl,

pyr anyl , tetrahydrofuranyl and piperazinyl.
19. A conpound d&#! 16, wherein R3a is selected fromthe group
consi sting of oxazolyl| oxadiazolyl, imdazolyl, pyrazolyl, triazolyl
and thi azol yl. 20. @Meonpound of claim 16, wherein R3 is selected
fromthe group consisting of phenyl, pyridyl, pyrimdinyl and

pyrazi nyl . 21. A conpound of claiml1, having a f a selected from
the group consisting of 1b3 R3a R2R2a or an N-gxide tihereof; wherein
gk:is hal ogen, cyano or N\ 8

consi sting of hal oger

honmopi peri di nyl ,
pi peridi nyl, azeti

|
N/\

Cl

OMe

Cl

OMe
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nitro; R2d is selected from-SR,0-X2-0R', -X20OR, -Re, -OR, -NWRd,
-4R"'S(0) 2Re and -NRdC(O)Rc; and R is selected fromthe group
consisting of F, d, Br, |I,CO2Me, -CONH2, CN, oxazolyl, -CH2NH2,

- CH2NHMVe, - CH2NI VI e2 and CH=NOH. 22. A conpound of claim 21,
wherein Rs is selected fnmthe group consisting of hal ogen, -NRfRg,
-Rh and -S(0)2 23. A conpound of claim 21, wherein RS' is selected
fromthe group consisting of honopiperidinyl, norpholinyl,

t hi onor phol i nyl, pyrrolidinyl, piperidinyl, azetidinyl, pyranyl,

t et rahydrof uranyl and pi perazinyl. 24. A conpound of claim 21,
wherein Rs' is selected fromthe group consisting of oxazolyl,
oxadi azol yl, im dazolyl, pyrazolyl, triazolyl and thiazolyl. 25. A
conpound of claim 21, wherein Rs' is selected from&He group
consi sting of phenyl, pyridyl, pyrimdinyl and pyr/azinyl . 26. A
conmpound of claim1, having a fornula €l ecteg; m t he group
consisting of lal -continued |Ia2 /
N
oy
N‘\v/’J |
gﬁ
Cl
OMe
CH;
O ?-«’
N
N\* Ne= ,
CH;j
Ci

& ’Hm\

OMe
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or a N-oxide thereof; wherein R2' is halogen, cyano or nitro; and R2d
is selected from-SR, -0--X20R, -X2-OR, -Re,OR and -N eC(0) Rc.

27. A conmpound of claim26, wherein R3a is selected fromthe group
consi sting of hal ogen, -NR/ Rg, RqFand S(0)2 Rh. 28. A conpound of
claim 26, wherein R3a is selecﬁga} the group consi sting of

honmopi peri di nyl, norpholinyl, thionorpholinyl, pyrrolidinyl,
pi peridinyl, azetidinyl, pyranyl, tetrahydrofur nd pi perazinyl.
29. A conpound of claim 26, wherein R3a is selgcted [fromthe group
consi sting of oxazolyl, oxadiazolyl, inidazolyl)\p r@zolyl, triazolyl
and thi azol yl. 30. A conpound of claim 26, whef€in R3 is selected
fromthe group consisting of phenyl, pyridyl, pyrimdinyl and

pyrazi nyl 31. A compound of claim1 haV|qg orrmul a sel ected from
the group consisting of: la3 Ia4 N- 0xi de t hereof; wherein
R2" is hal ogen, cyano or nitro; R2d |s sel -SR', -0-X2-0Re,
-X2 OR, -Re, -OR and NRd .. - fromthe group
conS|st|ng of F, d, Br, -0 H2, CN, oxazolyl ,

--t--CH2NHZ, CHZNHI\/E CHZ I\/EZ apd - CH n- N- OH N A conpound of
claim 31, wherei n K3 \\» ront t he group consisting of

hal ogen, - NRf Rg, any -S(O) 33. A conpound of claim 31,
wherein R3 is sel gcted firomthe group consi sting of honopi peridinyl,

nmor phdi nyl , thi oply phals , pyrrolidinyl, piperidinyl, azetidinyl,
gyranyl, tetrghydr ot and pi perazinyl .
OMe
CN
0 "T"’
N
bty
N\) N ’
Cl
e
e OMe
Cl
OMe
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34. A conpound of claim 31, wherein R3a is selected fromthe group
consi sting of oxazolyl, oxadiazolyl, imdazolyl, pyrazolyl, triazolyl
and thiazolyl. 35. A conpound of claim31l, wherein R3 is sel ected
fromthe group consisting of phenyl, pyridyl, pyrimdinyl and

pyrazi nyl . 36. A conpound, wherein said conpound is selected from

t he group consisting of:

144- ( 4- Chl or o- 3- net hoxy- phenyl) - pi perazi n-|-yl]-2- pyrazolo [4,3
-b] pyridin-1 -yl -ethanone;

114- ( 4- Chl or o- 3- net hoxy- phenyl) - pi perazin-|-y11-2-

pyrazol o[ 4, 3-b] pyri di n- 2-yl - et hanone; 144-(4-Chloro -3

- met hoxy- phenyl ) - pi perazin-1-yl] -243-¢ chlo razol o[ 3,4-b

] pyridin-2-y1) - et hanone;

114- (4- Chl or o- 2-f | uor o- 5- met hoxya heqxﬂlﬁé;gg£ grazin-1
-yl]-2-pyrazolo [3 ,4-Db] pyri dp- 1- Z et ha~nones 4-Chl oro

-2-fluoro -5 -nethoxy-phenyl)f 2-net hyl pi perazin-1\ -yl] $2-pyrazol o[3
, 4-b] pyri di n- 2-yl - et hanone; %q(S-Anino-pyrazoIo[S, 1oyridin- |

- y- phenyl) - 2-nethyl -pi p erazin-1
-yl1l- et hanone; -(4-iChloro -3 -nethoxy-phenyl)-pipera zin- 1
-yl] -2-(3- chi -pyraizol op ,4-Npyridin-l-yl)-ethanone; 1 -[4
-(4-Chloro-2-fl prhoxy- phenyl) - 2- met hyl pi perazin-1 -yl] -243

- met hyl - pyrazol 1[3,4-:] pyridin-1 - yl)-ethanone ; 144-(4-Chloro-3
et hoxy- phenyl ) - pi perdzin-1-yl] -2-

yrazol o[ 3, 4- b] pyri di nOMg/| - et hanone; 1-[4-(4-Chloro-3

- met hoxy- phenyl ) - pi perazi n-1-yl1]-2- pyrazolo [3 ,4-b]pyridin-1

-yl -ethanone; 1 -[4-(4-Chloro-2-fluoro -5

- met hoxy- phenyl ) - 2- et hyl pi perazin-1 -yl ] Ci2-pyra
pyridin-1 -yl-ethanone; 1- [4 -(4-Chlogo-2 -

- met hoxy- phenyl) - 2-net hyl - pi perazin-} -y1J o[3 ,4-c]py
ridi n-2-yl-etba- none; N
~
l/\N N

Cl

OMe
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-[4-(4-Chloro -3 -nethoxy-phenyl)-piperazin- 1 -y1]-2-(3-
pyridin-2-yl-pyrazolo [3,4-b]pyridin-1 -yl)-ethanone; 1 [4-(4-Chl
or o- 3- net hoxy- phenyl)-p i perazin- 1-yl]-2-(3- thiazol-2-yl-pyrazolo

[3,4-b]pyridin- 1 -y1)-ethanone;{é@$4-.§-Chl
or o- 2-f1 uor o- 5- met hoxy- phenyl ) - FPEHREFHR- 1-4 2-pyrazolo [3

,4-b]l pyridin- 1 -yl-ethanone;

114- (4- Chl or o- 2-f | uor o- 5- net hox -phéﬂjh%%ngérazi

y1] - 2- pyrazol of 3, 4- b]pyr|d|n£2!¥rx an 71
in- 1

44- (4- Chl or o- 3- net hoxy- pheny}) - pi pgrazin- 1 -yl1]-\2-(3-
-y1) - et hanone; N

met hyl - pyrazol o [3 , 4-b] pyri
44- (4- Chl or 0- 3- met hox¥=g razi n- 1 -y1€1-2-(3-;

oxazol - 2-yl - pyrazol -b]pyrldln 1 -y1)-eth@none; 1

44- (4- Chl or o- 3- net hijp enyl ) - pi perazin- 1-yl]-2-(3- fiuoro-pyrazo
lo [3, 4-b]pyridi y 19 et hanone; 1 44-(4-Chloro-2-fluoro-5

- met hoxy- pheny 1 - pi perazin-1 -yl]-2-(3 -oxazol-2-yl-pyrazo
lo [3,4-11lpyri - din-1}j-yl)-ethanone; 1 44-(4-Chloro- 8

- met hoxy- phenyl ) -p i pepggi n- 1-y112- pyrazol o[ 3, 4

-c] pyridin-2-yl-ethanone; 1 44-(4-Chloro-3

- met hoxy- phenyl) - pi perazin- 1 -yl1]2- pyrazolo[3 4 e] idin-1

-yl -ethanone; 1 44 -(4-Chloro-2-fluoi-o-5- nethoxy 1) pip era zi

- yl]-2-pyrazolo [3,4-b]pyridin- 1-yl -ethatione;

¢
Cl ;
—

O

F (\NJ\/'“ 7\

(. N\\v//L\b N
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1 44 -(4-Chl oro-2-fluoro-5-nethoxy-phenyl)-2-net hyl pi perazin-1
-y1l]-2-(3-thiazol -2-yl -pyrazolo [3,4-b]pyridin-1 -yl)-ethanone; 1- [4
-(4-Chloro-2-fluoro -5 -nethoxy-phenyl)-2-net hyl pi perazin-1 -y1]-2-(3
-pyridin-2-yl-pyra zolo [3,4 -11pyri-yl)-ethanone; 1 44-(4-Chloro-3

- met hoxy- phenyl) - pi perazin- 1 -y11-2-(3- nethyl-pyrazolo
[3,4-b]pyridin- 1 -yl)-ethanone; 1- [4-(4-Chloro-2-fluoro-5

- met hoxy- phenyl) - 2- net hyl pi perazin-1-y1]-2-(3

-nmet hyl - pyrazol o[ 3, 4-b] pyridin-1- yl-ethanone; 1- [4-(4-Chloro-3

- met hoxy- phenyl ) - pi perazin- 1 -yl] -2-(3- thiazol -2-yl-pyrazolo [3,4
-b] pyridin-1 -yl)-ethanone; 1- {214-(4-Chloro-3 Ni

- met hoxy- phenyl ) - pi perazin- 1 -yI] -2- oxo-ethyll-

, 4-bl pyridine-3 -carbonitrile; 1-[4-(4-Chloro-3
-nethoxy phenyl)-pipera zin- 1 -yl]-2- (pyra zoloA3 ,4-blpyriclin-1
-y1-2-oxi de) - et hanone; 1- [4-(4-Chloro{3 -net henyl) pi perazin-1
-yl] -2 -(3- norp holin-4 -y 1-pyrazol [3,44b] pynN.din- 1

-y1l) - et hanone; 1- [4-(4-Chloro-2=~] uoret5-ne 1)-2-methyl pip
erazin-1 -yl] -2-pyra zolo [3f4 -c]pyridi 1 -y ne;, 144
-(4-Chloro -3 -methoxy-phenyl)-pipefazin-1 -yl] - (pypazol o
[3,4-c]pyridi n- 1 -y ¢) - et hanone; 2-(3 -AN t hyl -pyrazol
o] ANAQ4- oro - 3-net hoxy-phenyl ;s pi perazin-1

[3,4-b]pyridin- 1
yl'] -ethanone; (1 (4-Chl oro-3 -nethoxy-phenyl)-pi perazin-1
'oxo ethyl - 1H pyda 0~ 3 , 4-b] pyridin-3-yl)-nethanesul fonic acid;

-(4-Chl oro- g~ ' -phenyl) pi perazin- 1 -yl]-2-(3- oxazol-2
-yI pyrazol o [ 3, 4- b]pyrldln 2-y1l) - ethanone 1 44 (4-Chlo ro-2-fluo
ro-5 -nethoxy-phenyl) - Zypet hyl pi perazin - -YVED:2-(3 [ 1, 2,4]
oxadi azol 3 -yl -pirazo o‘TS 4-b] pyridin-1- yI et h one; 1-
{2-[4-(4-Chl oro-3 -nethoxy-phenyl) - pi perazi n- 1 -yl
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144- (4- Chl oro- 3 - et hoxy-phenyl)-pipera zin- 1 -yl] -2-(3- [1,2,4]
oxadi azol - 3-yl -pyrazolo [3,4-b]pyridin-1 -yl)- ethanone;
144- (4- Chl or 0- 3 - net hoxy-phenyl )-pipera zin- 1 -yl] -243- (5
-nmet hy141 , 2, 4] oxadi azol-3 -yl)-pyrazolo [3,4-b]pyridin-1 -yl]
-ethanone; 1- [4 -(4-Chloro -3 -nethoxy-phenyl)-p iperazin- 1 -yl]

- (3- net hanesul f onyl -pyra§8&ﬁ %% 4-b] pyri clin- 1 -yl)-ethanone;
2- (3 -Am nonet hyl - pyrazolo | o) 9r|d|n -yl)-1 4444- chloro -3
- met hoxy- phenyl ) -pi p erazin-1 -yl ket hanone ;

144- ( 4- Chl or o- 3- net hoxy- phenyl) - pi peragzi n-1-y11- 2- ( 3-

i odo- pyrazol o 3, 4-b] pyridin-1-yl)-etpanovge; 1- [4 -(4-Chloro -2 -flu

oro -5 0

- met hoxy- phenyl) - 2- net hyl - pi perazi n-\l-y1}f- 2- ( 3- |odo pyrazolo[S 4- b] py
ridin-1-yl)-ethanone; and 144 - (4-
- met hoxy- phenyl ) - pi perazin- 1 - vyl
[3,4-b]pyridin-1 -yl-ethanone; or

salts and N-oxi des thereof. 37.
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ove Owe -continued Owe Owe and their pharnmaceutically

acceptabl e salts and N-oxi des thereof. 38. A pharnaceuti cal
conposition conprising a pharmaceutically acceptabl e exci pient or
carrier and a conpound of claim1. 39. A pharnaceutical conposition

of claim 38, wherein said conposition is forned as a stent or
stent-graft device. -continued

B ClI.
: OMe
I
O I‘\ =
1 N'
£ (\ N/l'k/ / \ ;
N\/L\ N
CH;
Cl
{ OMe

and their pharmaceutically acceptable salts and N-oxides
thereof.

38. A pharmaceutical composition comprising a pharma-
ceutically acceptable excipient or carrier and a compound of
claim 1.

39. A pharmaceutical composition of claim 38, wherein
said composition is formed as a stent or stent-graft device.
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